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The Copper River District, Alaska 
Rich Deposits of Copper Sulphide Ore Lie about 1 50 Miles 

from the Coast and Will Soon Be Reached*by a Railroad 

H ER|M A N N A^ KELLER* 
Like British Columbia, Alaska is ranching, and particularly agriculture, encountered not only in the interior, but 

mountainous to such a degree that it has with good results locally. The short sea- also along the coast and the adjacent 
always been a great problem to find son, however, combined with other un- islands, 
routes to tap the interior districts from favorable conditions in the mountainous 
the coast. Along the coast of Alaska country, where wages are bound to be Means of Communication 

there are only three, or possibly four, de- relatively high, will not permit of the The town of Valdez, which is located 
pressions or passes in the generally abrupt competition of these products with those at tidewater at the head of Prince Wil- 

■coast range which admit of the building from the States, except for limited local Ham sound, has . been the distributing 
of railroads from tidewater to the in- consumption. point for this territory from the very 

terior. One of the spots thus favored by 
nature is Prince William sound, where 
the mineral resources of the Copper River 
district await the advent of cheaper 
transportation. 

Disregarding the fisheries in Alaskan 
waters, practically the only industry of 
the country is and could not possibly be 
anything but mining. A number of at¬ 
tempts have been made to introduce cattle 

♦Mining engineer, 45 Broadway, New York. 

The Copper River district first attracted 
attention in 1899. As has been the case 
everywhere in Alaska, the first few pros¬ 
pectors went into the country in search 
of placer gold. These pioneers met with 
more or less success along Slate creek, 
and in,some other localities, but the pres¬ 
ent importance of the region is due to 
the copper discoveries made a few years 
later. A railroad from the coast is now 
in course of construction to develop these 
resources. Considerable copper has been 

start. During my first visit in 1902, the 
place was but a small hamlet, but today 
it is an active little town of about 1500 
inhabitants. The town is built upon the 
terminal moraine of Valdez glacier, and 
has a good harbor with wharf facilities. 
Six large steamers arrive monthly from 
Seattle, which is 1250 miles distant. The 
steamers make the trip in 454 days. 

There is a military cable from Seattle 
to Valdez, via Juneau. From Valdez 
this telegraph line goes into the interior 

SOUTHERN COPPER AREA OF ALASKA 
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to Eagle City, a distance of 450 miles, are of remarkably high grade. The strik- 
The telegraph line follows a military trail ing feature is the almost complete ab- 
Which forms the semi-monthly mail route sence of oxidized ores, even in the out- 
through the Copper River country to Fair- crops, a condition which is probably due 
banks, which constitutes the only all- to the effects of glacial abrasion. 
American route to the Yukon. The trail 
is studded with "fairly good road houses Geology 

ten miles apart. All traveling over the The geology of the district is very sim- 
trail is done in summer on horseback pie. The rocks are slate, greenstone. 

.\ VIEW OF NIKOLAI MINE ACROSS UPPER NIKOLAI CREEK 

the slate. In the interior the ore occurs at 
the Hubbard & Elliott mines principally 
in the amygdaloid, directly below the 
Chi^S^l^ limestone, in the form of veins 
or rei^cements,^ showing much move¬ 
ment; while at the.Bonanza the principal 
ore occurrences are^found in the form of 
stockwork' in limestone just about the 
amygdaloid contact. 

The low-grade silicious and iron ores 
along the coast should make a good smelt¬ 
ing mixture with the high-grade silicious 
lime ores of the interior. Good coal mines 
are found along the coast near Katalla 
and near Seward, and will be of great im¬ 
portance in the reduction of the ores at 
some convenient coast terminal. 

The principal copper minerals are chal- 
copyrite, chalcocite and bornite, all sec¬ 
ondary sulphides. Native copper is fre¬ 
quently met with in the amygdaloid green¬ 
stone, though disseminated in small per¬ 
centages. This' is particularly the case in 
the narrow epidote veins. Along a num¬ 
ber of the small creeks, this native cop¬ 
per has been concentrated as placer cop¬ 
per and is found in nuggets of very va¬ 
riable size. At Nugget creek, a nugget 
weighing several tons was found, and nu¬ 
merous copper nuggets large and small 
have accumulated from the gold washings 
along the tributaries of the Nizina river. 
The native copper nuggets are frequently 
associated with but not alloyed with na¬ 
tive silver, an occurrence similar to that 
at Lake Superior. Placers will undoubted- 

and pack trains, 20 miles being considered 
a good day’s journey. Most supplies, 
however, are carried in during winter on 
sleds over the heavy snow. The snow 
generally breaks up late in March. 

To reach the copper mines, the military 
trail is left at Tonsina bridge, a point 80 
miles in, where a small prospectors trail 
leads southward. The first copper mines 
are reached near the mouth of the Kot- 
sina river, at a distance of 130 miles from 
Valdez. These are known as the Hub¬ 
bard & Elliott group of mines. The cop¬ 
per-bearing region, known as the Copper 
River district, extends from this place to 
the Bonanza mine, forming a belt about 
so miles long and, speaking roughly, 12 
miles wide. This district includes all the 
copper prospects along the Kotsina, 
Lakina and Kennicott rivers. There are 
many fine surface showings throughout 
this extensive region, but up to the pres¬ 
ent, owing to the many difficulties of 
transportation and climate but little actual 
development work has been accomplished, 
in addition to that already done by nature. 

Supplementary to the copper deposits 
of the Copper River district are the low- 
grade copper sulphides along the coast, 
and on the islands of Prince William 
sound. At the coast are the La Touche 
and Ellamar mines, which have shipped 
ores regularly to the smelting works at 
Tacoma for several years. The ore show¬ 
ings are very extensive and in the interior 

VIEW OF BONANZA MINE FROM HORSESHOE TRAIL 

amygdaloid and limestone. Along the ly be found specially concentrated by na- 
coast the formation consists almost en- ture which will pay for washing after 
tirely of greenstone and slate. At La the railway has been completed, especially 
Touche island the ore occurs in the con- when the copper in the placers is associ- 
tact between slate and greenstone. On ated with gold. An analysis of a copper 
Knight’s island and Land-Locked bay it nugget gave the following composition: 
occurs in veins with indistinct walls in Copper 99.943 per cent.; iron 0.014 per 
the greenstone, and at Ellamar in lenses in cent.; silver 0.207 per cent. 
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The Mines 

The Bonanza mines consist of an ex¬ 
tensive group of claims located for several 
miles along the contact of the amygdaloid 
rocks with the overlying lirnestones. This 
is in close proximity to the Kenncott 
glacier, at a distance of about 185 miles 
from Valdez. 

Along this line of contact in the lime¬ 
stone occur several large orebodies, which 
manifest themselves particularly by two 
most remarkable outcrops. These ore- 

A fissure vein of lower-grade sulphides, 
which attains a width of 16 ft., has been 
traced for, a considerable distance in the 
amygdaloid rock at the southwestern end 
of the property. In addition to this, there 
are several small quartz veins carrying 
native copper accompanied by epidote, 
which is a characteristic feature through¬ 
out the Copper River district. 

Besides the mineral-bearing rocks men¬ 
tioned, porphyry and granite are found in 
close proximity to the Bonanza mines, but 

are nearly 130 miles from Valdez, the 
country rocks are very similar to those 
found at the Bonanza, but the ore forma¬ 
tion is entirely different, and shows much 
movement. The ores occur almost en¬ 
tirely in the amygdaloid rocks, either as 
veins or in masses. The copper ores are 
mostly chalcopyrite and bornite, often re¬ 
placing constituents of the country rock 
over large areas. The property, consist¬ 
ing of a large number of claims, controls 
the mining ground tributary to Elliott 
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bodies are formed by two distinct parallel 
veins of xhalcocite, with further mineral¬ 
ization of the limestone between the veins. 
This mineralized material consists like¬ 
wise of chalcocite and oxides, in the man¬ 
ner of a stockwork, thus forrning mineral¬ 
ized areas of considerable extent and of 
good grade. Nature has exposed and 
eroded these outcrops by precipitous gul¬ 
lies, leaving enorrrious quantities of broken 
material or wash carrying many pieces 
of high-grade copper ore, which can read¬ 
ily be hand-sorted. 

have as yet shown no orebodies of im¬ 
portance. 

The development on the property con¬ 
sists of .short tunnels on the west side of 
the steep ridge, which carries the large 
outcrop; also of an incline following the 
ore to further depth from one of these 
tunnels. At the present time a rope tram¬ 
way is in course of construction from the 
mine to the foot of Kennecott glacier, 
which is to be the terminal of the Copper 
River & Northwestern Railroad. 

At the Hubbard & Elliott mines, which 

creek. Here likewise the developrpent 
consists of short tunnels, and it is pro¬ 
posed to build a rope tramway to connect 
with the railroad terminal near the mouth 
of the Kotsina river. The many outcrops 
expose copper ores of a remarkably good 
grade. 

Between the mines above described are 
found many other well mineralized prop¬ 
erties, but these have not been sufficiently 
developed to warrant a detailed descrip¬ 
tion at this time. 

Along tidewater, the most extensively 
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operated property is the Ellamar mine, 
28 miles from Valdez, which has been a 
heavy shipper for several years. The ore- 
body thus far disclosed by the workings 
consists of a huge lense lying in the slate- 
country formation. The ore crops out in 
the bay, and the mine has been opened by 
a 600-ft. vertical shaft with six levels, 
the shaft being located very near to the 
west edge. The mine is now being farther 
developed so as to have it in good con¬ 
dition when the price of copper returns 
to a higher level. 

The Big Bonanza mine on Latouche 
island, has also been a heavy shipper of 
good-grade ores for several years. The 
ore here occurs in a large body between 
a slate hanging and a graywacke foot- 
wall. It crops out near the seashore in 
the form of a large bluff, from which the 
ore has been quarried. It is farther 
opened in depth by two tunnels. 

There are a large number of other 
promising prospects on Latouche island, 

' as well as on the various other islands in 
Prince Williams sound. These await fur¬ 
ther development, and will no doubt re¬ 

is still almost all out-door work, has to 
be crowded into a very short season. This 
has made the labor conditions during the 
past two or three years rather difficult. 

What the country needs for develop¬ 
ment above all else is a good railroad, and 
this is now in course of construction. 
The railroad is now finished for 20 miles 
from the town of Cordova on Prince 
Willian Sound into the interior, and is 
to be pushed this season to a point 45 
miles in. This place is beyond the Copper 
River rapids, whence the rivers are navig¬ 
able by flat-bottom steamers. One such 
boat has been running last season. This 
will in the near future open the way for 
shipping the high-grade ores from the in¬ 
terior to the railway terminal and thence 
to the coast. 

With the exception of the section cross¬ 
ing the coast range, the construction of 
the railroad does not present much diffi¬ 
culty. To avoid the coast range the orig¬ 
inal shorter route from Valdez has been 
abandoned in favor of one directly up the 
Copper river. Here, to offset some of the 
advantages, bridges over a shifting glacier 
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PROFILE AND SECTION FROM COPPER CREEK TO ELLIOTT CREEK 

1, Kennicott conglomerate; 2, Triassic shale and limestone; 3, Chltistone limestone; 
Nikolai greenstone 

ceive attention when copper is selling at 
a higher price than at present. 

Coalfields 

A number of coalfields are tributary to 
the Copper river section, and also some 
petroleum ground. Coal of fair quality 
has been found in the interior, and good 
lignite at Homer in Cook’s inlet. The 
two main fields, however, are the Matan- 
uska field, which it is proposed to tap by 
rail from Seward, and the extensive 
Kayak field, to which a branch of the Cop¬ 
per River Northwestern railroad is to be 
constructed. According to the reports of 
the United States Geological Survey, both 
these fields have an abundance of excel¬ 
lent coal, much of which is capable of 
producing first-class coke. 

Climate and Transportation 

Tlie climate throughout this section is 
not extreme. In the interior the snowfall 
is naturally heavy in winter. The sum¬ 
mer months would be delightful were it 
not for the swarms of mosquitoes in July, 
followed by equally abundant swarms of 
gnats and flies in August. Along the 
coast the snowfall is much lighter, but 
rains in summe’r are exceptionally heavy. 
Under these conditions the work, which 

stream, strong winds, heavy snowfalls 
and glaciers will have to be contended 
with. The proximity to good coal, and 
the harbor facilities at the terminal, are 
other factors which influenced the choice 
of a location for the road. 

The advent of the railroad should 
quickly stimulate development and will 
draw the attention of the outside world 
to this promising section of country. 

Determination of Antimony and 

Arsenic in Alloys 

G. M. Howard (Journ. Am. Chem. Soc.. 
XXX, 378-380) describes a serviceable 
method for the determination of antimony 
and arsenic in lead antimony alloys. Tin 
and small amounts of iron or copper do 
not interfere with the method. 

One-half to two grams of the fine 
sample are weighed into a i2S-c.c. Erlen- 
meyer flask, 60-70 c.c. of strong hydro¬ 
chloric acid added, and two or three 
drops (not more) of nitric acid (1:4). 
The flask is heated just short of boiling 
until solution is complete. If more nitric 
acid is necessary, it should be added care¬ 
fully and an excess avoided. When solu¬ 

tion is complete boil vigorously for a few 
minutes until the color changes from red¬ 
dish yellow to colorless, or, if iron or 
copper is present, to straw yellow. Into 
the still hot solution hydrogen sulphide is 
passed until it is completely saturated. If 
insufficient hydrochloric acid has been 
used or the solution has been boiled too 
long, antimony sulphide will be precip¬ 
itated as the solution cools. The hydro¬ 
gen-sulphide treatment is most con¬ 
veniently handled by fitting the flasks 
with two-hole stoppers and inlet and out¬ 
let tubes, and connecting several in series 
to the generator. The last flask may con¬ 
tain caustic-soda solution, and thus absorb 
the gas. Wh^n the precipitation is com- . 
plete, the flow of hydrogen-sulphide gas 
is stopped and a current of air turned on 
in its place until the hydrogen-sulphide 
gas is expelled from the precipitating 
flask. The hydrogen sulphide precipitates 
the arsenic and reduces the other salts 
present that are capable of reduction, 
while the current of air oxidizes all ex¬ 
cept the antimonious salts. 

A little tartaric acid is added to the 
cold solution and water until the volume 
is doubled; the solution is then filtered 
into a 16-OZ. flask. Practically all of 
the lead chloride must be washed out of 
the precipitate with hot water, but after 
the antimonious chloride has been washed 
out the washings may be thrown 
away. 

The filtrate is nearly neutralized with 
normal sodium carbonate and then com¬ 
pletely with sodium bi-carbonate. The 
antimony is then determined by titrating 
with standard iodine solution, using starch 
solution as an indicator. One cubic centi¬ 
meter of the iodine solution equals 0.005 
gram antimony. If the arsenic is neg¬ 
ligibly low the filtration may be omitted. 

To determine the arsenic, the bulk of 
the arsenious sulphide and sulphur is 
washed back into the precipitating flask 
with not more than 20 c.c. of water, about 
five drops of a ^-per cent, solution of 
sodium hydroxide are added, the solution 
boiled for a few moments and then de¬ 
canted into an 8-oz. Erlenmeyer flask. 
The treatment is repeated if necessary. 
The filter paper is washed with hot water 
and about 20 c.c. of a 3-per cent, solution 
of hydrogen peroxide added to the fil¬ 
trate. The solution is now boiled down 
to about 20 C.C. and when cool about o.i 
gram of potassium iodide in solution and 
20 c.c. of strong hydrochloric acid added. 
When cool, titrate with standard thiosul¬ 
phate, adding three drops of starch solu¬ 
tion, only when the color is almost gone. 
One cubic centimeter of the thiosulphate 
solution should be equivalent to 0.001 
gram arsenic. It is well to run blanks 
to test the reagents, and avoid a large 
excess of iodide and starch. The arsenic 
may also be determined by the Pearce 
method or gravimetrically as ammonium 
magnesium arsenate after the above oxi¬ 
dation and concentration. 
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Costs and Profits in Silver-Lead Ore Production 
Factors Governing Costs of Mining, Smelting and Marketing. Com¬ 

parisons of Conditions in the Coeur d’Alene, Broken Hill and Park City 

b"y JAMES RALPH FINLAY* 

The external factors which affect min¬ 

ing in the Coeur d’Alene are the most 
favorable of the whole Rocky mountain 

region. The altitude is moderate; the 
climate, mild; timber and water power 

are abundant and cheap. Transportation 
to consuming centers is, however, expen¬ 

sive, and wages are high. Labor is effi¬ 

cient and abundant. The mines are gen¬ 

erally deep, measured from the surface, 
but the configuration of the country has 

permitted their attack by adit levels; 

so that most of the ore has not needed 
hoisting from great depths, and pumping 
operations have generally been inexpen¬ 

sive. 
The internal factors are favorable. The 

veins are typical fissures. The ore is 

galena, which seems to be a metasomatic 
replacement of pre-existing veins of iron 

carbonate. Ransome believes that the 
Burke quartzite, a formation of flaggy, 

evenly bedded, light-colored rock about 

1700 ft. thick, contains nearly all the pay¬ 

able ore, although veins are found trav¬ 
ersing an immense mass of slates and 

quartzites of presumable Algonkian age, 
some over and some under the Burke 

quartzite. The whole sedimentary series 

is estimated to have a thickness of 13,000 

feet. 
The ore shoots are persistent and pro¬ 

found, with a thickness varying from 8 

to too ft., and-a length varying from 100 
to 1000 ft. normal to the plunging axis. 

Single bodies have produced several mil¬ 

lion tons of ore. The ore in the main has 
to be concentrated. The proportion 

shipped to the smelters varies from a 

quarter to a tenth of the amount mined. 
Of the proportion shipped a considerable 

amount is picked out by hand either un¬ 

derground or at the mill, the lower grades 
being concentrated. In addition to the 

sorting of first-class ore, there is a still 

larger sorting of waste in the stopes. In 

many cases it is necessary for safety to 

fill the stopes, and in all cases it is eco¬ 

nomical to reject waste. The various 

mines differ greatly in the amount of sort¬ 
ing and filling done. Several of the mines 

have run for years without shipping any 

first-class ore and without sorting any 

waste in the stopes, everything mined 
being sent to the concentrator. On the 

other hand, one prominent mine, the Her¬ 

cules, ran several years without a mill, 

shipping only first-class ore. ’ 

Producing Mines 

The mines may conveniently be divided 

♦Mining engineer, 2 Rector street. New 
York City. 

into two groups: the Wardner and the 
Canon Creek. In Wardner there is .only 

one vein and two important mines; the 
Bunker Hill & Sullivan, an independent 

concern, and the Last Chance, owneA by 
the Federal Mining and Smelting Com¬ 
pany. 

The Wardner vein has been the subject 
of a good deal of litigation, and has been 

well and often described, but I will hazard 
a new idea concerning it: The principal 

object of attention has always been a. 
great mineralized fault called the “foot- 
wall,” having a strike of north 40 deg. 

PRODUCTION AND COSTS OF BUNKER 
HILL MINE FOR LAST 20 YEARS. 

Per ton. 
Tons mined. 3,388,106 
Gross value.134,375,266 $10.15 
Smelting, refining and de¬ 
ductions. 14,249,036 4.21 

Net value to mine. 20,126,330 5.94 
Operating costs. 8,832,244 2.60 
Other costs, construction, lit¬ 

igation, new property, ex¬ 
ploration, etc. 3,400,000 1.00 

Total cost, approximately. $12,200,000 $3.60 

COSTS PER TON, INCLUDING CONSTRUC¬ 
TION WORK. FOR THE LAST THREE 

YEARS. 

1904-05 1905-06 1906-07 
Tons mined. 320,056 347,350 336,630 
Stoping. $1,385 $1,286 $1.47 
Tramming. .063 .060 .069 
Shipping. .043 .049 .051 
General expenses.... .144 .166 .143 
Exploration. .098 .19 .09 
Construction. .085 .03 .044 
Concentrating. .180 .185 .244 
Mill construction.... .03 .082 .056 
Taxes, litigation, etc. .17 .34 .253 

$2,198 $2,353 $2,620 

west, and a dip of 45 deg. southwest. This 

fault, in my judgment, originated the lead 
mineralization of the district, but in an 

indirect way. It intersects some veins 

whose course is more nearly east and 

west, or even north 70 deg. east. These 
veins may originally have had only a sid- 

erite filling. The Bunker Hill fault prob¬ 

ably reopened these veins and started the 

lead mineralization which replaced a large 

part of the original siderite. The fault 

movements continued in part after the 
lead mineralization had made considerable 

progress, for the lead ores have been 

crushed into paste along the footwall. At 
any rate, at and near the footwall fissure 

there are a number of powerful ore chan¬ 

nels, some of which have been followed 

for a distance of 3000 ft. down the slope, 
with very little or no change" in their value 

or character. 

The mining is done almost wholly by 

the filling method. Whether square sets 

are put in first and then filled, or whether 

the stopes are filled without timbering 

depends on the firmness of the ground. 
This varies in different parts of the mines. 

In nearly all cases enough waste for the 
filling can be sorted out of the vein-stuff 

itself. • 
The Bunker Hill mine in 20 years up 

to June I, 1907, had produced as shown 
in the accompanying table. 

The actual expenditures differ some¬ 

what from the figures given in the tables; 
I have left out of account certain items 

concerned with local business, such as 
water, electric light, boarding house, real 
estate, which are generally profitable to 

the company, but are in the nature of 
local mercantile transactions for the con¬ 
venience of the community. Certain small 

purchases of mining property are, how¬ 

ever, included in the costs under the last 
heading. It will be se'en that these are 
pretty good costs, not essentially different 
from those of the Lake Superior region 

for the same kind of work as comparison 

with, for instance, the Copper Range, will 
show. 

The ore shipped in 1906-7 was some¬ 
what above the average in grade, but it 
will serve as an illustration of the general 
problem of mining on the Wardner vein. 

Out of 336,630 tons mined, 87,640 tons 
w'ere shipped to the smelters, or one ton 

in 3.84. The shipping product averaged 

45 83 per cent, lead and 18.78 oz. silver 
per ton. The ore as mined assayed 13.32 
per cent, lead and 5.89 oz. silver, the mill¬ 

ing loss being estimated at 10.43 per cent, 

lead and 17.06 per cent, of the silver, or 

11.96 per cent, of the combined product. 
Without considering the high prices of the 

’year in question, but taking average prices 
of $92 a ton for lead and 6oc. an oz. for 

silver, we find that this ore is giving the 
following results: 

PROFIT PER TON ON BUNKER HILL 
OPERATIONS. 

Lead. Silver. Total. 
Full assay value.$12.25 $3.53 $15.78 
Mill losses, say 12 per cent. 1.90 
Value leaving mine. 13.88 
Mining, milling and construction. 2.39 
Freight and treatment. 3.71 
Smelter deductions (losses to mine). 3.08 
Total costs. 6.20 
Losses and deductions. 4.98 
Total costs and losses. 11.18 
Average profit. 4.60 

The Canyon Creek mines differ from 

the Wardner mines only in the shape of 
the orebodies. The dip is not far from 

vertical; the ore-shoots are much longer, 
thinner and mor« regular. Wages average 
46c. an hour, 4c. higher than in Wardner. 

Details of cost are not given. 
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The Federal Mining and Smelting Com¬ 
pany for the last three years reported as 
follows: 

OPERATIONS OF THE FEDERAL MINING 
AND SMELTING COMPANY FOR THE 

LAST THREE YEARS. 

Total tons mined and nulled. 2,428,112 
Tons lead in shipping product. 166,912 
Ounces silver in sliipping product... 10,300,049 
Percentage lead. 6.87 
Ounces silver per ton. 4.24 
Value of product.$24,310,441 
Smelting, relini^ and deductions... 10,514,773 
Net value to mining company. 13,795,668 
I^ofits reported. 6,160,247 
Total cost. 7,635,421 
Cost per ton, mining and milling 

crude ores. . 3.14 
Cost per ton. concentrates sliipped. . 22.03 
Smelting, refining and marketing 

concent rates.  30.35 

It will be seen that these figures indi¬ 
cate conditions similar to those of Ward- 
ner. Further elaboration of details seems 
unnecessary. The costs are higher than 
at the Bunker Hill, but the difference at 
the mine is to be explained by the factors, 
(i) higher wages, (2) a greater amount 
of hoisting and pumping, (3) a charge 
for railroad transportation from mines to 
mills, (4^ a greater number of power and 
mining plants to maintain, and a higher 

it would probably be something as 
follows; 
Total value recovered per ton. $8.00 
Cost of mining, milling and construction.. 2.90 
Cost of smelting, refining and marketing.. 2.80 
Profit per ton. 2.30 

The Hercules mine has the following 
interesting record, the tonnage being 
given in selected crude shipping ore and 
concentrates: 

Tons sliipped.  56,446 
Current mining and milling cost . $10.381 .9. 
Construction. 13.64) 
Freight to smelter. 11.151 in <57 
Treatment charges. 8.52) 
Total cost. 43.69 
Total value free of deductions. 82.69 
Profit per ton. 39.00 

This mine started without capital and 
created its plant out of ore. It is in¬ 
teresting to note how this affects the cost 
of mining and also to compare the costs 
with those of the Bunker Hill & Sullivan 
which went through the same process. 
In 20 years the Bunker Hill mined about 
3,400,000 tons of ore out of which it built 
up its plant, paid for costly litigation in¬ 
volving its very life, and fought several 
disastrous strikes at a cost of about $l 
a ton in addition to its current operating 
cost of $2.60. 

COST AND VALUE OF ORE PER TON AT SIX MINES FOR FIVE YEARS. 

Hecla. . 

Standard. 

Tiger-Poorman.... 

Morning. 

Last Chance. 

Total and average.s 

(New York Prices: Lead, 4.6c; Silver, .59.2c.). 

« bi, -■ . 0 

0 

c— ‘■H T. . * • 

Tons. 
c3 0 3 

13 c H bt c3 5 £ 

^ 5 
0 

> 
402,000 $3.43 $0.47 $3.90 $2.56 $6.46 $9.57 $3.11 

1,244,571 2.91 0.15 3.06 2.37 5.43 7.29 1.86 

488,675 2.94 0. 10 3.04 1.71 4.75 4.99 0.24 

924,416 1.96 0.15 2.11 2.51 4.62 5.42 0.80 

670,164 2.66 0.08 2.74 2.99 5.73 8.19 2.46 

3.729,826 $2.90 $2.43 $5.33 $6.93 $1.60 

power cost. In each case these factors 
are inherent to the problem and cannot be 
removed. 

The cost of mining and milling, of 
construction, of .ff^ht ^dt|eatment; 
and the value of tfe’ off^^to^tbe mines, 
free from smelter deductions for a 
period of five years during which the 
average price of lead in Nev/ York was 
4.6c. and of silver 59.2c., are given for 
a number of properties in accompanying 
tables: 

If the Hercules mined one ton of con¬ 
centrates to four of crude its costs were 
for five years: 

Current operating, per ton. $2.60 
Cost of plant. 3.41 

Doubtless when this mine shall have 
reached the age of the Bunker Hill its 
cost for construction will have dimin¬ 
ished to about the same figure. 

Cost of Smelting, Refining and 

Marketing 

per oz. At these rates our average ore 
will be worth as follows: 

Lead, 920 lb., at 4.6c.$42.32 
Silver, 23 oz., at 60c. 13.80- 

Total.$56.12 

On this, however, the smelters only pay 
$45.95, deducting $10.17 for losses; in ad¬ 
dition to w'hich they charge about $16 
for freight and treatment, making a total 
of $26.17 per ton. 

APPROXIM.\TE COST OF SMELTING 
C(EUR D’ALENE ORE. 

Freight on ore to Denver at $8 per ton, al¬ 
lowing for 6 per cent, moisture. $8.51 

Freight, bullion to New York (46 per cent. 
of $6.40). 2.90 

Refining bullion, lighterage, etc.(46 percent. 
of $8). 3.68 

Losses (silver, 4 per cent; lead, 6 per cent.) 3.10 
Average smelting cost, including roasting. 3.75 

$21.54 
Profit on tliis basis about $4.60 per ton. 

Since however, these ores are used as a 
carrier for smelting many silicious ores 
in such a manner that the proportion of 
lead in the charge is reduced to only 12Y2 

per cent., it would appear logical that in 
return for the service of supplying the 
collecting metal the lead ores should be 
charged for refining, etc., only in the pro¬ 
portion in which they appear in the smelt¬ 
ing charge. On this basis, the charge for 
refining and marketing would be reduced 
to only $1.80 and the total cost of smelt¬ 
ing would stand as follows: 

Freight on ore.$ 8.51 
Freight and refining of bullion. 1.80 
Losses. 3.10 
Smelting and roasting. 3.75 

Total cost per ton concentrates.$17.06- 
Profit on this basis about $9 per ton. 

Neglecting the consideration of the last 
paragraph and assuming that the Cceur 
dWlene ores must stand all refining 
charges on the metals they contain, let us 
apply these figures to a concrete example, 
that of the Bunker Hill & Sullivan Com¬ 
pany, and deduce costs as they would be 
if the property were owned by the Ameri¬ 
can Smelting and Refining Company: 

.Assay value of crude ore mined.$15.76 
Mill and smelter los.ses. 2.60 
Net value recoverable. 13.18 
Mining cost (average of three years) $2,39 
Smelting, refining and marketing one 

ton out of 3.84. 4.80 

Total cost.$7.19 
Assume a charge for general expense 

and amortization of smelter of... 0.50 7.69 

Profit.$ 5.49 

Costs IN THE Broken Hill District 

ESTIMATED AVERAGE VALUE OF 
CHIEF ITEMS. 

Smelter deductions.’.. $1.50 
Loss in miliing, 20 per cent. (In some of 

these mines where no first-class ore is 
shipped, the loss is probably greater; 
where a good deal is picked out the ioss 
is probably less). 2.11 

Gross value of ore before milling, at N. Y. 
quotations. 10.54 

Per cent, lead.before milling 8.66 
Ounces silver per ton. “ " 4.33 
Cost to mine per pound lead at New York. 3.54c. 
Cost to mine per ounce silver at New York 46c. 
Cost of lead in New York (actual cost).. 3.26c. 
Cost of silver in New York (actual cost).. 42c. 

If these mines were all owned by the 
American Smelting and Refining Com¬ 
pany, and the cost of the whole process 
from mine to market were to be given. 

I have considered results as they are 
to the mining companies. It is interest¬ 
ing, in order to compare the results in 
the Cceur d’Alene with those obtained 
elsewhere, to see what the actual cost for 
smelting, refining and marketing is, and 
thus find how the figures would stand if 
the mining, milling and smelting were all 
done by one concern. 

It appears from the reports of the 
largest two companies that the average 
ore shipped carries about 46 per cent, 
lead and from 18 to 28 oz. silver. Let us 
average the silver at 23 oz. We may as¬ 
sume an average price for lead in New 
York to be 4.60c. per lb. and silver 60c. 

For an interesting comparison let us 
turn from the Cceur d’Alene to the Broken 
Hill district in Australia where the Broken 
Hill Proprietary mine is by far the great¬ 
est lead-silver producer in the world. 
This property has produced in eight years 
of which reports are available to me 
4.001,969 long tons of ore which yielded 
398,470 long tons of lead, 35,504,331 oz. 
silver and 32,886 oz. gold. Reducing this 
to terms of short tons in order to make 
comparison with American mines more 
obvious, we have 4,482,202 short tons 
averaging 9.95 per cent, lead, 7.92 oz. sil¬ 
ver and 0.008 oz. gold. The cost for 
mining, concentrating, smelting, refining. 
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marketing, general expenses and deprecia¬ 
tion has.been exactly $9 per ton. 

The cost statements issued by this com¬ 
pany look upon the whole operation as a 
unit, i.e., no sharp line is drawn between 
mining, concentrating and smelting. As 
nearly as I can judge, however, the costs 
per ton for the year 1906 were as follows: 

Short tons mined. 6.53,362. 
Cost for miniiiK and development.#3.01 
Concentration. 1.06 
Smelting, refining and marketing. 3.86 
General expen.se and depreciation.75 

Total.S8.68 

1 hese costs seem to be near enough the 
average to give a fair conception of the 
general results. The figures covering de¬ 
preciation are adequate. About $2,000,000 
has been written off the accounts in eight 
years and the whole plant of this great 
concern stands on the books at the end of 
the period at only $i,93.3o75- There were 
.1.000,000 tons of ore then developed. 

The costs of this mine are high owing 
to unfavorable external factors. The cli¬ 
mate is extremely arid; the country is a 
desert. Fuel, water, labor and transpor¬ 
tation are all e.xpcnsive. .\s a good ex¬ 
ample let us take the fuel and flux account 
which amounted to $1.39 per ton, a1>out 
twice as much as would be required for 
mining and smelting the same amount of 
Cantr d’Alene ore at the points where the 
work is done. Mine timber costs 30c. 
per ton mined, twice as much as at the 
Bunker Hill. These figures indicate such 
a set of external factors as to e.xplain 
why it costs $4.07 per ton for mining and 
concentrating at the Broken Hill against 
$3 or less in the Cceur d’.\lenes. The 
internal factors for mining are good. 

On the smelting side we find that the 
proportion to be smelted is liigh, being one 
ton in 2.9, against one ton in 3.84 at the 
Bunker Hill. The actual cost for smelt¬ 
ing, refining and marketing Broken Hill 
concentrates is $11.19 per ton smelted. 
This includes freight on ores from the 
mine at Broken Hill, N. S. W., to Port 
Pirie, which is $2.12 per short ton. It 
does not seem to include freight on bul¬ 
lion from Port Pirie to market. Costs 
mean the production of metals ready for 
delivery at Port Pirie. These facts seem 
to permit of the following comparison 
with American results on Coeur d’Alene. 

SMELTING COSTS OF BROKEN HILL AND 
COEUR D’ALENE ORES. 

Broken Coeur d’ 
Hill. Alene. 

Freight from mine to smelter, 
neglecting moisture. 

Freight, smelter to refinery. 
Smelting.1 
Refining.) 

$2.12 

9.07 

$8.00 
2.90 
3.75 
3.68 

It appears, therefore, that for equiva¬ 
lent work the American practice in smelt¬ 
ing is cheaper than the Australian, roughly 
in the same proportion as the mining cost 
given above. We find that Broken Hill 
ores averaging 28.8 per cent, lead cost for 
actual smelting and refining $9.07 per ton 
against $7.43 per ton for smelting and re¬ 
fining Cceur d’Alene ores averaging 46 
per cent. lead. The freight in American 
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practice performs the triple function of 
bringing the ores nearer to bases of fuel 
supply, of bringing them in contact with 
other ores that can be profitably smelte^ 
in conjunction and of bringing them 
nearer the markets where they are to be 
finally sold. 

If the freight items are to be neglected 
entirely the comparison is unfair to the 
Broken Hill work because that company, 
while not paying freight on its ore be¬ 
yond Port Pirie, does pay freight en its 
fuel and other smelting supplies to Port 
Pirie. We are, therefore, brought to con¬ 
clude that there are no figures for de¬ 
termining just what differences there are 
in smelting and refining costs between the 
Broken Hill and the American works. It 
is quite plain that mining and milling are 
more costly in Broken Hill than in the 
Cieur d'.Mene and that for this the un¬ 
favorable external factors of the Aus¬ 
tralian desert are a sufficient explanation. 

Taking the average cost of working the 
Broken Hill ores at $9 per ton and as¬ 
suming that the products sell in the pro¬ 
portion of 3.15c.* per lb. for lead and 6oc. 
per oz. of silver we find that Broken Hill 
ores are worth $11 a ton, and that lead 
during the period reviewed has cost 2.78c. 
per lb., silver 49c. per oz. and gold $18 
per ounce. 

Le.xd and Siia’er from Park City, Utah 

In this important district there are, (i) 
ore-deposits in fault fissures, and (2) re¬ 
placement deposits in limestone. Of the 
fissure veins worked thus far only one, 
the Ontario, has been remunerative. It 
seems that geologically the ores are all 
of fissure origin. A great flat formation 
of quartzite is overlaid by 200 ft. of lime¬ 
stone ; the limestone is covered in turn 
by a bed of soft bback sbale. F.aults trav¬ 
ersing the formation produce fracturing 
in the quartzites and limestones, and form 
channels for the ready circulation of 
water; in the shales the fissures are en¬ 
tirely closed up. 

The result is that the mineralization 
caused by waters flowing upward through 
fissures is stopped by the shale and com¬ 
pelled to seek out lateral channels in the 
limestone. Waters of this origin have 
caused the deposition of important ore- 
bodies in the limestones and quartzites. 
The fissuring has served to facilitate the 
circulation laterally fully as much as ver¬ 
tically. In some cases the ultimate source 
of the mineralization is unknown; but in 
other cases the flat ore-shoots in the lime¬ 
stone were fed from the Ontario fissure. 

The Ontario mine was practically 
worked out many years ago. Since 1893 
most of the ore has come from the lime¬ 
stone deposits. Of these the principal 
mines are the Dajy-West, the Daly-Judge 
and the Silver King. These mines are 
very similar. The orebodies usually have 

a pitch of between 5 and 15 deg. from the- 
horizontal, and are from 50 to 200 fu 
wide, and from 3 to 30 ft. thick. They 
follow fissures, and hence have fairly well 
defined courses for considerable distances,, 
but they frequentlj^ leave one fissure to 
follow another. Where the limestone is 
brecciated at the intersection of fissures 
the orebodies are largest. 

The original ore was a mixture of sul¬ 
phides of iron, lead, copper and zinc, car¬ 
rying considerable silver and some gold. 
Oxidation has effected an important rear¬ 
rangement. Nearest the surface the ores 
are lead carbonates free from zinc; lower 
are lead sulphides rich in silver but free 
from zinc; lower still there has been an 
important regeneration of zinc blende, 
and at this zone the ores are much in¬ 
ferior in lead and silver content. The zinc 
regeneration is immediately above the un¬ 
altered sulplitdes; tliese are sometimes 
payable, but have not been worked much. 

Costs at Park City Mines 

A great deal of gangue occurs in the ore 
and must be 'sorted out. At the same 
time mucli of the ore is high-grade and 
cannot be improved by concentration; 
one-third to one-half of the ore mined is 
of this character. E.xploration and de¬ 
velopment are expensive owing to the dip 
and irregularity of the orebodies. These 
internal factors make the costs high. 

The external factors are about the aver¬ 
age for the Rocky Mountain region. 

DALY-WEST PRODUCTION IN SEVEN 
YEARS. 

Tons. 
Crude ore shipped direct. 2‘>4 418 
Ore milled.489.’415 

Total. 

Concentrates shipped. 
Total shipments.. 
Lead, 73,942 tons, at $92. ... 
Silver, 17,167,000 oz., at 57c. ... 
Gold, 13,847 oz., at $20.67. 
Copper, 12,164,000 tb., at 15c. 

. . . 713,833 
97,634 

322,052 
$ 6,800,000 

9,785,000 
280,000 

1,800,000 

Total value.$18,66.5,000 
_ . , $58 per ton. 
Freight, treatment and 

deductions.$8,327,000 = $25.86 per ton 
Cost of mining and milling. 13.72 per ton. 

Total cost.$39.58 per ton. 
Profit per ton shipped. 18.42 

RESULTS PER TON MINED. 
Average value, $28.40. 
Cost of mining and milling.$ 6.20 
Milling losses, average 8 per cent*. 2.24 
Freight, smelting, refining and deductions 11.60 

Total cost.$20.16 
Profit per ton mined.... 8.24 

♦See explanation below. 

SUMMARY OF DALY-WEST COSTS— 
1900 TO 1906 Inclusive. 

Per Ton 
Ore and 

Per Ton Concen- 
Mined and trates 

Milled. Shipped. 
General expense. 
Exploration and Develop- 

$0.42 $ 0.92 

ment. 0.60 1.31 
Mining. 3.38 7.40 

(Per ton milled) (1.36) 
Milling. 1.00 2.19 
Construction. 0.30 0.66 
Shipping and selling. 0.56 1.24 

$6 26 $13.72 

*I have assumed 4.6c. per lb. as an average One may indulge a little skepticism as 
diftS-ence tariff makes the accuracy of these reported savings 
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in the lead. It seems that the ore must 
have been assayed for lead by fire assay 
which gives inaccurate results, or there 
must have been errors in sampling and 

MILL SAVING REPORTED. 
Lead, Silver, 

per cent, per cent. 
1900. . 92. 67 69 
1901. . 92.87 70 16 
1902. . 93. 72 
1903. . 97.9 72 3 
1904. . 99. 70 5 
1905. . 99.5 72 5 
1906. . 98.44 73 04 

weighing. I prefer to believe that the sav¬ 
ing of lead was about the same as that 
reported for silver. We may lump the 
whole mill saving roughly at 75 per cent. 
On this basis the mill losses would be 
about 8 per cent, of the entire product. 

The Daly-Judge mine is west of the 
Daly-West, and the orebodies are in the 
zone of zinc regeneration, or in the orig¬ 
inal sulphides underlying that zone. The 
mine has not been very profitable. At¬ 
tempts have been made to improve the 
mill from time to time and the result has 
been a considerable cost for construction, 
but since the improvements 'do not seem 
to guarantee future earnings the construc¬ 
tion should probably all be charged to 
operating. 

SIX YEARS’ OPERATION. DALY-JUDGE 
MINE (213,000 TONS). 

Lead, 19,375 tons.$1,785,000 
Silver, 1,390,000 oz. 792,000 
Gold, 4,800 oz. 99,000 
Copper, 272,000 lb. 41,000 
Zinc, 8,614 tons. 900,000 

Total value.$3,617,000 

Cost of smelting, refining 
and marketing and 
smelter deductions 

(losses). 

Mining and milling costs.. 
Probable mill losses. 3.00 

Total costs and losses. $18.93 

Profit. 1.00 

Total value of ore as mined. $19.93. 

total.$1,845,000 
per ton_ 8.66 
. 7.27 

DETAILS OF COST FOR 1907. 

Mining.$3.03 
Exploration aud development. 0.40 
Concentrating. 0.95 
Shipping and selling... 0.33 
General expense. 0.53 
Construction.. 0.21 

Total.$5.45 

ment; (2) a careful selection of the ores 
and the rejection of large amounts of 
waste; (3) a large percentage to be 
smelted and a very high charge for 
smelting. 

Owing to the fact that losses in smelt¬ 
ing are charged off arbitrarily, and that 
the real losses are unknown, it has seemed 
best to group the costs and losses to¬ 
gether. It is probable that considerable 
profits are derived by the smelters. Let 
us take the Daly-West shipments as an 
example. These ores have averaged al¬ 
most exactly 25 per cent, in lead and cop¬ 
per and have a gross value of $58 a ton 
on average prices. The average cost for 
smelting, refining and marketing these 
ores, including losses, has been $25.86 per 
ton. It does not seem probable that the 
losses in smelting and refining have ex¬ 
ceeded 5 per cent, of the value, although 
in lead and copper they may have been a 
little more than that. Assuming 5 per 
cent, loss, there remains for smelting, etc., 
$23 a ton. Freight on bullion to New 
York is about (including freight on ore 
from mine to smelter) $16 a ton. Refin¬ 
ing is about $7 more: $23 for freight and 
refining. Since only 500 lb. to the ton 
has to stand these costs we get $5.75 a ton 
on the original ore smelted. There re¬ 
mains about $17.25 a ton for smelting. 

The American Smelting and Refining 
Company does not publish its costs, but 
the actual current cost of lead smelting is 
only about $2.50 per ton of charge. What 
must be added for amortization of plants 
and how the whole cost would properly 
relate to the ton of lead ore as distin¬ 
guished from the charge, I can only con¬ 
jecture; but it seems hardly probable that 
the total would exceed $5 a ton. This 
would leave $12.25 a ton profit and $10.75 
actual cost, and $13.65 including losses.* 

Assuming that these figures are not far 
from the truth, and assuming 2.2 tons 
mined to one ton shipped, we have for the 
whole problem of silver-lead ores at Park 
City the following minimum costs per ton 
mined, as shown by the experience of 
the last seven years: 

These costs are lower than the average. 
During the period under review the mine 
was shut down for two years in order to 
prosecute development. Development in 
the whole^period has averaged about $1.50 
per ton. 

The Silver King is a rich and profitable- 
mine. It does not publish reports, but its 
costs are approximately $9.40 per ton 
mined and milled and $15.50 per ton of 
selected ore and concentrates shipped. 
The ore is richer than the Daly-West in 
lead and much richer in gold, but about 
the same in silver. 

The Park City ores present the follow¬ 
ing factors making high costs: (i) Rela¬ 
tively small orebodies that must be fol¬ 
lowed over large areas, thus establishing 
a' high cost for exploration and develop- 

Mining, milling and all costs 'to mining 
company.$6.26 

Smelting, refining and marketing.: 5.57 

Total.$11.83 

Since mill losses must be estimated at 
not less than 10 per cent, on low-grade 
ores and smelting losses at 5 per cent, 
more, the actual costs can only be 85 per 
cent, of the original value. In round 
numbers, therefore, an ore in Park City 
must be worth $14 a ton before there can 
be a profit in it for anybody. At average 
prices this figures about 10 per cent, lead 
and 8 oz. silver. 

♦That these statements regarding smelting 
costs are not too low is proved by a contract 
reported by H. M. Adkinson in the Journal of 
May 16, 1907, by which an ore containing 24 
per cent, lead, 24 per cent, iron, gold 0.13 oz. 
and silver 12 oz. was smelted for a total charge 
of only $7.45 a ton for all smelting and refining 
charges, freight and deductions. 

Gold Mining in West Africa 

Special Correspondence 

The Wassau (Gold Coast) Mining 
Company has issued in London its report 
for the year ending Dec. 31, 1907. The 
value of the gold won w'as £107,640 from 
50,210 tons milled, an average of 42s. lod., 
or $10.28. The working costs amounted to 
32s. 5d., or $7.78 per ton, but no profit 
was shown, the difference between rev¬ 
enue and working costs being charged to 
depreciation and development accounts. 
The ore reserves April 30, 1908, were es¬ 
timated at 101,478 tons, of the value, of 9.9 
dwt. per ton. A further 10 stamps is 
to be added to the battery, making 40 
stamps altogether. The company appears 
to be about paying its way and that 
is all. 

The report of the Gold Coast Amalga¬ 
mated Mines for the year ending March 
31, 1908, has also been issued. This is a 
company that is not at present doing any 
work, but is interested in three producing 
mines, and in a number of other com¬ 
panies which are at present shut down. 
Until the best mines make a better show¬ 
ing than they have been able to do so far, 
there is little chance of money being found 
to start up work on those which are no’t 
so promising. It is reported, however, 
that further development work is to be 
done on a property adjoining the Wassau 
mine, called the Cinnamon Bippo, upon 
which work was done in 1904. A sum of 
£56,000 has been guaranteed for this pur¬ 
pose. 

The three producing mines in which the 
Gold Coast Amalgamated Mines Company 
is interested are the Abbontiakoon Block 
I, the Prestea Block A and the Wassau. 
Reference to the Wassau is made above. 
Both the Abbontiakoon and the Prestea 
mines produce considerable quantities of 
gold, but the cost of getting it out leaves 
no profit for the shareholder who has em¬ 
barked his capital. In 1907 the Abbon¬ 
tiakoon produced gold to the value of 
£122,303, while the Prestea mine produced 
£194,046. The latter mine appears to be 
the most promising investment of the 
Amalgamated company. An additional 10 
stamps is to be added, making the battery 
60 stamps in all, while more economical 
working costs are anticipated when rail¬ 
way communication with Tarkwa, on 
which construction work is about to be 
started, has been established. 

On the whole gold mining on the West 
Coast has been a failure. The exceptions 
—they cannot be called brilliant excep¬ 
tions—are the Abosso and Tarquah mines, 
and the Ashanti Goldfields Corporation. 
This latter company has recently issued a 
circular announcing promising develop¬ 
ments at the mines and the erection of an 
additional plant is proposed. 
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Ores and Mines of Santa Eulalia, Mexico 
In Spite of Low Metal Prices This District Is Fairly Active 

Owing to'the Demand for Its Oxidized Silver-Lead Ores 

BY CLAUDE TV RICE 

There are several classes of ore at of the Middle camp. The lead occurs color, . the silver occurring as silver 

Santa Eulalia: those ores which contain generally in crystalline aggregates of chloride. It carries approximately 100 oz. 

much silver and little lead and are ac- cerussite, but sometimes the ore much silver per ton, per cent, lead, 20 to 25 
companied by a silicious gangue; those resembles the sand carbonates of Lead- per cent, silica, 20 to 25 per cent, calcium 
that contain much lead and a smaller ville, Colo. These ores are always ac- oxide. 16 per cent, iron and no zinc, 

amount of silver than the first class of companied by a calcareous gangue, and The mixed sulphides have a calcareous 
ore, and are accompanied by a calcareous are more or less stained with manganese gangue and consist of an intimate mixture 

gangue; the lime 'ore that is simply an and iron oxides. This oxidized ore in the of galena, sphalerite and pyrite. They are 
impregnation of the limestone by silver Middle camp carries approximately 25 per found in the Potosi and Santo Domingo 

chloride and manganese oxide; the irony cent, lead, 15 oz. silver per ton, 20 to 35 mines at a depth below surface of about 
ore of the Mina Vieja; the mixed sul- per cent, iron, 5 to 10 per cent, calcium 1600 ft. 

phides of the Potosi and the Santo oxide and i to 2 per cent. zinc. In the The oxidized zinc ore is found in a 

Domingo; and the zinc ore of the Potosi. upper levels the ore is likely to carry large body in the Potosi mine, and in the 
The siver-lead ore is characteristic of more gypsum than calcite as a gangue. Buena Tierra mine, adjoining the Potosi 

the upper orebodies of the Western camp. The largest one of these bodies, w’hich mine, a body of zinc ore is being de- 

GASOLINA MINE, MIDDLE CAMP, SANTA EULALIA, MEXICO 

They are associated with a silicious I saw, was about 700 ft. long and had a veloped. The zinc orebody in the Potosi 
gangue which is in excess of the iron and maximum width of 450 ft. and was de- mine carries 30 to 45 per cent, zinc and is 
calcium. The ore is low in lead, carrying veloped throughout a vertical hight of quite free from lead. The zinc occurs in 

generally only 2 to 4 per cent, of lead, more than 100 ft. A more typical ore- the ore mainly as carbonate and as sil- 
The silver is in the form of silver body of this Middle camp had a maximum icate. Frequently the smithsonite occurs 

chloride and the ore is heavily stained width of 75 ft. and a length of 300 to 400 in hard translucent green and blue masses, 

with iron oxide. The Santander or€ is ft. It was developed throughout a ver- 

typical of.this class as is also the upper tical hight of 200 feet. Distribution of the Ores 
ore in the Mina Vieja. The Santander The impregnated limestone occurs 
ore shipped at present carries approx- mainly at the Mina Vieja. This ore is The Santa Eulalia district appears to be 
imately 2 to 3 per cent, lead, 40 to 50 oz. a^ limestone carrying 10 per cent, man- divided into three camps, the East camp, 
silver aer ton^o per cent, silica, 10 per ^^e^e and about 40 oz. silver per ton, the the Middle camp, and the drea on the 

cent, iron and 15 per cent, calcium oxide, silver being in the form of silver chloride, west near the old Parcionera mine. 
The lead-silver ores are characteristic The Mina Vieja dry ore is blackish in .A.mong the mines of the East camp are 
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the San Antonio, Santa Juliana, Las Tres 
Mercedes, Josefina, and Dolores mines. 

In the Middle camp the properties that 
at present are working are the Santo 
Domingo, Potosi, Buena Tierra, Gasolina, 
Bustillos, Galdeana, Juarez, Reina de 
Plata, Coronel group, Democracia, Ingla- 
terra and San Antonio Chico mines. 

In the Western camp, about a mile west 
of the Santo Domingo mine, there are 
several mines; principal among these are 
the Mina Vieja, Las .\nimas, Velardena, 
Esmeralda, Santander, Santa Rita, and 
Parcionera, the last two of which are not 
working. 

I The East Camp 

Owing to lack of transportation the 
East camp has not been developed as 
much as the other tw'o and consequently 
has not produced as much ore. It is 
about five miles to the east of the Santo 
Domingo mine of the Middle camp. 

Santa Juliana—This mine is producing 
a small amount of ore. which occurs 
in jnantas .nnd fissures. The shaft is 800 
ft. deep, but the ore miiiecl at present 
c^'ines from comparatively shallow work¬ 
ings. 

; Las I res Mercedes—This property is 
developed !>y a shaft 350 ft. deep. The 
qre which occurs in fissures and mantas, 
is about neutral and carries appro.ximately 
15 per cent, lead and considerable silver. 
The.mine is making small shipments of 
ore periodically at present, and has pro¬ 
duced considerable ore in the past. * 

San Antonio—This mine belongs to the 
American Smelting and Refining Com¬ 
pany. The ore occurs along a north and 
south dike, and is developed by a shaft 
more than 1000 ft. deep; it is said that the 
richer ore comes from the bottom levels. 

Middle Camp 

Chihuahua Miniit}; Company—This com¬ 
pany owns the Santo Domingo mine, the 
Coronel group to the south of the Potosi, 
and the Santa Rita claim near the Par¬ 
cionera mine. At present the company is 
working only the .Santo Domingo mine 
and the Coronel group. 

The Santo Domingo mine is the deepest 
in the district. The three-compartment 
shaft, which was sunk 700 ft. through the 
porphyry before it reached the limestone, 
is 1850 ft. deep, and from it nine levels 
have been driven. 

The ore in the upper part of the mine 
is the lead carbonate ore characteristic of 
the Middle camp, and occurs in mantas 
extending from a vertical fissure deposit. 
In the deeper levels the ore changes to a 
mixed sulphide carrying lead, zinc and 
iron. The carbonate ore is somewhat en¬ 
riched in depth especially near where the 
change to sulphide occurs, but the sul¬ 
phide ore appears fairly constant in its 
mineral content throughout its vertical 
extent, indicating possibly that the sul¬ 
phide orobody has undergone little enrich¬ 
ment. The sulphide orebody has not been 
■developed extensively in either this mine 

or the neighboring Potosi, owing to the 
fact that the ore requires concentration 
before it is marketable. The develop¬ 
ment, therefore, has been confined mainly 
to the carbonate orebodies. About 100 
men are working underground. 

The Coronel group is being developed 
by a shaft and drifts. The mine is an 
antigua, but at present the group has‘no 
developed ore. About 20 to 25 men are 
working at this property. 

Potosi Mining Company 

The Potosi Mining Company is com¬ 
posed of many of the people interested in 
the Chihuahua Mining Company, and 
is under the same management. The 
company is working three deposits: 
One from No. i shaft, another from No. 
2 shaft, and the third, called the Tunnel 
orebody, worked through the Potosi adit 
which starts near the Santo Domingo 
shaft. 

No. I shaft, which has three compart¬ 
ments. is 1700 ft. deep, and passes through 
about 700 ft. of cap rock. From the shaft 
seven levels have been driven; the first 
level being the 700-ft., just under the por¬ 
phyry capping, and the deepest the 1700-ft. 
level. 

.\t this shaft there are two apparently 
separate lead deposits. The first, called 
the iron orebody, occurs in a whitish lime¬ 
stone on the second level, and has been 
developed for a maximum vertical hight 
of 125 ft. This ore ocurs as a manta, and 
has been developed for a distance of 700 
ft. along its length, the face of the drift 
being still in ore. The ore is a more or 
less oxidized galena and differs entirely 
from the second, the carbonate orebody, 
which is in blue limestone; apparently 
there is no connection between the two. 

In the carbonate orebody some of the 
ore much resembles the sand carbonates 
of Leadville, Colo., but more often the 
lead occurs in a crystalline aggregate of 
cerussite more or less stained with oxides 
of iron and manganese. Scattered through 
the ore occur pieces of chert derived from 
the replacement of the limestone. The 
carbonate ore appears to be enriched 
in depth, especially just before it changes 
to the mixed sulphide, but the sulphide 
ore here, as at the Santo Domingo, shows 
no sign of secondary enrichment. 

Below the carbonate orebody there are 
large bodies of the mixed sulphides, 
which show' no diminution either in size 
or in value in depth. 

By the side of the cerussite orebody and 
in the same fissure is the deposit of zinc 
ore, containing zinc carbonate and silicate 
and in places zinc oxide. The ore occurs 
as a fissure deposit from which mantas 
extend in much the same manner as with 
the lead ore. 

The Potosi No. 2 shaft is 1700 ft. deep, 
and passes through 700 ft. of cap rock. 
Five levels have been driven from this 
shaft, the deepest being the 1700-ft. Oxi¬ 
dized lead ore has been found on all the 

levels, this within the last six or seven 
months. The ore mined from this shaft 
is hoisted to the Potosi adit level, 
through which it is hauled to surface by 
mule, and .delivered to the narrow-gage 
railroad. 

The Tunnel orebody has been developed 
throughout a vertical hight of 425 ft. The 
ore, which is connected with old work¬ 
ings near the surface, occurs as a fissure 
deposit or “abra” from which several 
mantas extend. The ore is carbonate, typi¬ 
cal of the Middle camp. 

The Potosi company is working about 
200 men underground. 

Buena Tierra—This mine, which be¬ 
longs to the Santa Eulalia Exploration 
Company, is situated near the Santo Do¬ 
mingo and the Gasolina mines. The ore 
is a lead carbonate heavily stained with 
manganese occurring in a fissure deposit 
from which mantas extend. In the mine 
a body of zinc ore also occurs but as yet 
none of this has been shipped. The shaft 
is 1400 ft. deep and levels have been 
driven at 500 ft., 850 ft., 1000 ft., 1150 ft., 
1300 ft. and 1400 feet. 

Gasolina—This mine belongs to the 
American Smelting and Refining Com¬ 
pany. The mine is working on the same 
fissure orebody as the Santo Domingo. 
The shaft is 1400 ft. deep. 

The San Toy Mining Company 

The new' San Toy Mining Company is 
w'orking three properties, the Galdeana, 
Bustillos and Juarez La Central. 

The Galdeana and Bustillos properties 
are both worked through the Galdeana 
shaft, which is 1100 ft. deep. The com¬ 
pany is doing much prospecting and is 
mining ore on the 500-ft. level, which 
shows a fairly wide orebody of shipping 
grade. From this level a winze is being 
sunk on an ore-bearing fissure. At a depth 
of 750 ft. a drift is being driven to in¬ 
tersect this winze. All the ground below 
the 500-ft. level is practically virgin. In 
the upper part, the Galdeana and Bustillos 
were worked extensively years ago, and 
along these old w'orkings occur caves 
lined with beautiful deposits of gypsum 
and some ore is still being mined by the 
company in these upper w'orkings. These 
old W'orkings w'ill furnish considerable 
ore, but most of the ore from this mine 
W'ill come from the new developments. 

The Juarez deposit is opened by a shaft 
430 ft. deep, but this shaft is being sunk 
deeper. At 360 ft. in depth, a level has 
been driven; considerable ore was mined 
by the former owner from this level, but 
upon striking a dike in the orebody, he 
stopped mining in that direction and be¬ 
gan to follow the ore-bearing fissure in 
the other direction. The San Toy com¬ 
pany. upon breaking through the dike, 
found an extensive body of ore on the 
other side. 

The ore in the Juarez carries about 5 
per cent, lead, 35 oz. silver, 18 per cent, 
silica, 19 per cent, iron, 12 per cent, cal- 
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cium oxide, 2 per cent, manganese and 2 
per cent, sulphur with no zinc. 

At the Juarez the ore occurs in fissures 
having a strike of north 20 deg. west. The 
fissure has been developed for a distance 
of 600 ft. along its strike, and has a maxi¬ 
mum width of about 70 ft. Several man¬ 
tas put off from the fissure deposit. A 
short time ago an opening was struck go¬ 
ing below the level, and this has been 
followed down about 50 ft., good ore be¬ 
ing found in it. 

The Juarez property is especially prom- 

was found, but this was not prospected 
much. At 672 ft. the shaft passed through 
a northeast-southwest dike dipping 58 deg. 
to southeast. Under this dike the lime¬ 
stone is soft and heavily stained with iron 
and manganese oxides, so that it looks 
promising; the shaft is being sunk deeper. 

The Inglaterra shaft is 470 ft. deep and 
is being sunk deeper; the first 3^ ft. is 
in porphyry. At 445 ft. a level is being 
driven to prospect a stratum of limestone 
in which some bunches of ore have been 
found. This limestone underlies a layer 

ered the largest and best mine of the 
Western camp, belongs to the American 
Smelting and Refining Company. In this 
mine the upper orebody occurred in a 
fissure and the ore was rather silicious; 
from the fissure mantas extended, but at 
the 750 lev'el the orebody was cut off by 
a dike. Below the dike a lower orebody 
has been found. This is a large chimney, 
75 ft. wide and 570 ft. long. On the south 
end, the first 250 ft. or so of the orebody 
consists of limestone highly impregnated 
with manganese oxide and carrying 40 
oz. of silver per ton in the form of horn- 
silver. This pipe is vertical and along its 
sides extends the layer of impregnated 
limestone, the thickness of which is un¬ 
known. The rest of the ore is the dry 
neutral ore which has already been de¬ 
scribed as the Mina Vieja ore. The Mina 
Vieja ore is fairly rich, carrying about 
100 oz. of silver per ton. The shaft is 
1100 ft. deep. 

Santander—This property is developed 
by a shaft 600 ft. deep. Ore was struck 
on the 70-ft. level in a fissure at the con¬ 
tact between the porphyry and the lime¬ 
stone. The ore occurs in a vertical fis¬ 
sure, running nearly north and south, and 
forms no mantas. The orebody has been 
developed to a depth of 400 ft.; the ore 
is silicious as is characteristic of the upper 
workings of the Western camp, the silver 
occurring mainly as a chloride. About INGLATERRA MINE, SANTA EULALIA 

ising because of the fact that many of the 
important fissures of the camp pass 
through the property and appear to in¬ 
tersect in La Central. 

The San Toy company is working about 
200 men on two shifts. The ore is taken 
by a Leschen automatic tramway to the 
angle-station at the Galdeana, where the 
ore is transferred to a Trenton Iron 
Works tramway, which takes the ore to 
the bins on the spur from the Mexican 
Central railroad, belonging to the com¬ 
pany. 

Other Mines of the Middle Field 

San Antonio Chico—This property is 
developed by a shaft 600 ft. deep, only the 
top 70 ft. being in porphyry. On the level 
driven from the bottom of the shaft a 
cave partially filled with ore was found 
within 8 or 9 ft. of a porphyry dike, 2 or 
3 ft. wide, which cuts through the lime¬ 
stone. The orebody which is inclined to 
be silicious carries a good deal of cerus- 
site near the wall next to the dike. 

Democracia and Inglaterra—The Demo- 
cracia and Inglaterra mines which are 
south and east from the Potosi mine, are 
being developed under the same manage¬ 
ment. Both mines are very interesting as 
recently some ore has been found at both 
sh.afts. These properties are in the pros¬ 
pecting stage and appear promising. The 
Democracia shaft is about 800 ft. deep, 
the first 528 ft. being in porphyry. In the 
upper level a small abra containing ore 

of clayey decomposed limestone, and is 
highly stained with manganese and iron 
oxide. In the decomposed limestone 
some bunches of ore have also been 
found; the ground looks promising. 

The Western Camp 

The ores in the Western camp are, at 
least near the surface, silicious, generally 
having 10 to 15 per cent, excess silica; but 
in depth the ore in the Mina Vieja 
has become neutral. These ores are gen¬ 
erally also quite low in lead. 

The Mina Vieja, which is consid- 

30 men are working at the Santander. 
Santa Rita—The Santa Rita claim is 

not working at present. The ore is silici¬ 
ous and occurs in a fissure from which 
manias extend. The claim has produced 
considerable ore and there is still some 
ore developed in the mine. 

At the Alaska Mexican mine in 1907, 
one pound of chrome steel in the shoes 
crushed 2.99 lb. ore and one pound of 
cast iron in the dies crushed 5.88 tons 
at a total cost of $0.0252 per ton for both 
iron and steel. 
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Mining Coal in Big Stone Gap Field, Kentucky 
Rotary Dumps and Coke Drawing Machines Are Successfully Used. 

The Coke Ovens Carry a Flue Which Connects with the Boilers 

The Keokee Coal and Coke Company 
is located in the Big Stone Gap coalfield 
on the Kentucky and Virginia boundary 
line. The property comprises approx¬ 
imately 8000 acres of land situated on 
Black and Little Black mountains and 
lying about five miles east of the town 
of Big Stone Gap. The tract is pene¬ 
trated by Crab Orchard creek, a tributary 
of the North Fork of Powell river along 
which the recently completed Black 
Mountain railroad affords excellent trans¬ 
portation facilities in connection with the 

cipal seams occurring on the property. 

Composition of the Coal 

The following analyses, with the ex¬ 
ception of the Low Splint, are taken from 
the preliminary report of the operation of 
the fuel-testing plant of the United States 
Geological Survey at St. Louis, Mo., 1905, 
under the head of the Interstate Invest¬ 
ment Company, and the samples taken 
by M. J. Shober Burrows, of the Federal 
Survey. The coal is hard and weathers 
exceptionally well. Some coal mined at 

This coal is hard and should stand up 
well in transportation. Its excellent char¬ 
acter makes it adapted for steam, domes¬ 
tic and gas purposes. 

Analysis of the McConnell Seam. 

(Mine-run 75 ft. from Outcrop in McConnell Mine 
—Virginia No. 2.) 

Coal. Coke. 
Moisture. 3.86 per cent. 0.69 per cent. 
Volatile matter.. 34.13“ " 0.93" 
Fixed carbon.... 56 39 “ “ 90.33 " “ 
Ash.•. .. 5.62“ “ 8.05“ 
Sulphur.. 0.79“ “ 0.65“ 

“Forty-eight hours; light gray and silvery— 
good heavy coke.” 

THE ROTARY DUMPS ARE THE MOST UNIQUE FEATURES OF THE OPERATION FRONT VIEW OF ROTARY DUMP 

GENERAL VIEW OF OVENS AND TIPPLE BEFORE COMPLETION THE POWER HOUSE IS BUILT OF SANDSTONE AND IS WELL EQUIPPED 

Louisville & Nashville, Virginia & South¬ 
western, and the Southern railroads. 

The crest line of Black mountain at¬ 
tains an altitude of 4000 ft. or more on 
the property. It is fully 2000 ft. from 
the bed of Crab Orchard creek to the 
summit of Black mountain and in this 
interval there are exposed probably over 
30 seams .of coal. Of these beds, a dozen 
are over 2 ft. in thickness and five 
of these occur above water level and are 
considered of workable thickness at the 
present time, while several other thick 
seams occur below drainage. The con¬ 
densed geologic section shows the prin- 

the same time as a sample for the Co¬ 

lumbian Exposition and subject for 13 
years to the elements, was found to 

analyze i per cent, higher in ash than a 

sample taken from the face; 

Analysis of the High Spunt Seam 
Kentucky No. 5. 

(Mine-run, 25 ft. from Outcrop.) 
Moisture. 4.32 per cent. 
Volatile. 36.04 “ 
Fixed carbon.. 57.36 “ “ 

Proximate.{sulphur “.If “ 
'^▼Analysis of the Low Splint Seam. 
Moisture. 2.80 per cent. 
Volatile matter. 38.15 “ “ 
Fixed .carbon. 53.04 “ “ 
Ash. .*.. 6.15 
Sulphur. 0.79 “ “ 
Phosphorus. 0.004 “ 

Analysis of the Wilson Seam 

(Mine-run, 29 ft. from Outcrop in Wilson Mine— 
Virginia No. 1.) 

Coal. Coke. 
Moisture. 5.70 per cent. 1.52 per cent 
Volatile matter.. 32.52 “ “ 0.99“ 
Fixed carbon.... 56.15“ “ 89.20 “ 
Ash. 5.63 “ “ 8.29 “ 
Sulphur. 0.98 “ “ 0.88 “ 

“Seventy-one hours; light gray—hard heavy 
coke.” 

The accompanying table contains repre¬ 
sentative analyses of the Pennsylvania gas, 
coal and standard 48-hour Connellsville 
coke. These analyses were taken from 
the report of the coal-testing laboratory 

J- 
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■of the United States Geological Survey 
at the World’s Fair, St. Louis, Missouri. 

The Ellsworth sample was taken from 
No. I colliery of the Ellsworth Coal and 
Coke Company, now owned by the Lack- 

CoMPARATivE Analysis of Connellsville and 

Keokee Coke. 

Keokee Coke, Cannellsville, 
48 hr. 48 hr. 

McConnell Pittsburg 
Seam. Seam. 

Moisture.69 per cent. . 19 per cent. 
“Volatile matter.. .93“ “ .51 “ 
Fixed carbon.... 90.33 “ “ 89.60 “ 
Ash. 8.05 “ “ 9.70 “. “ 
:Sulphur.65 “ “ .63 

two, it will be seen that the contents of 
each bear a marked similarity, the most 
noticeable difference existing between the 
ash contents which is somewhat lower in 
Keokee coke. The McConnell bed has a 
slate top and floor of unusual soundness. 
The Wilson seam has a sandstone top 
which also requires very little timbering. 

At present, the company has opened up 
only the McConnell and the Wilson 
seams. The problem was to bring the 
McConnell coal and the Wilson product 
to a common tipple in order to ship the 
lump as domestic coal or graded coal 

comes up on a 3-per cent, grade about 
500 yd. in length. Here the two trips go 
through separate rotary dumps which 
empty two cars each at a revolution; the 
McConnell trip continues in a loop around 
the hill to the main track while the Wil¬ 
son switches back into the mine. After 
the coal is dumped from the rotary 
dumps, the coal is distributed on con¬ 
veyers by reciprocating feeders. The con¬ 
veyers carry the McConnell and Wilson 
coal over screen bars where the screen¬ 
ings can be taken into the crushers and 
mixed together, and the lump dumped 

DRAWING AND LOADING COKE MECHANIC.VLLY AT THE KEOKEE OVENS 

awanna Steel Company. This operation from either mine, or to make coke from 
is situated in the famous gas-coal zone any combination of the two coals or from 
of the* Pittsburg seam. A remarkable the two coals separately to suit the con- 
similarity will be seen between the Ells- sumef. The Wilson and McConnell mines 

Comparative Analyses of Pittsburg and Keokee'Coal. 

Ellswortb 
Sample. 

Keokee 
Low Splint. 

Keokee 
McConnell. 

Moisture. 1.22 per cent. 2.80 per cent. 3.86 percent. 
'Volatile matter. 36.28 “ “ 38.15“ “ 34.13“ 
Fixed carbon. 56.24 “ “ 53.04 “ “ 56 39 “ 
Asb. 6.26“ “ 6.15“ “ 5 62 “ 
Sulphur. 0.84 “ “ 0.79 “ “ 0.79 “ 

worth analysis and that of the Keokee both go to the dip at a maximum 3-per 
seams. The Keokee coke analysis made ^ cent, grade. From the McConnell mine 
from the McConnell seam equals the the tram-road leading to the tipple comes 
analysis which is representative of the down on a 3-per cent, grade for a little 
‘Connellsville product. Comparing the more than one-half mile and the Wilson 

separately into cars or else the whole 
run-of-mine can be turned through a 
Cornish roll crusher or breaker and from 
thence conveyed into two No. 5 Williams 
mills. The crushed coal is then elevated 
into a bin and distributed by an auto¬ 
matic tripper. The conveyers are run by 
one 20-h.p. and one 30-h.p. motor; the 
Williams crushers by two i6o-h.p. motors 
and the Cornish breaker by a 50-h.p. 
motor. The larry bin has a capacity of 
1400 tons and is equipped with 16 larry 
chutes fitted with standard roller gates 
operated either by hand or by com¬ 
pressed air. Scales have been introduced 
to weigh the charge going into the ovens. 

THE miners’ houses .\RE SUPPLIED WITH MODERN IMPROVEMENTS THE MCCONNELL AND WILSON MINES USING BUT ONE TIPPLE 
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GENERAL MAP OF BIG STONE G.\P COALFIELD IN KENTUCKY 

<ers and enters the fire-box through the 
bridgewall. This method of introducing 
the gas makes it possible to fire with coal 
at any time and insure against the deleter¬ 
ious effect of the gas upon the grate bars. 
The flues are constructed of silica; fire 
and red brick comprising the inner, mid¬ 
dle, and outside portions of the flue in 
the-order given. The boilers are situated 
half way between the ends of the battery 
of ovens, the gas traveling to them in 
opposite directions from each half of the 
battery. From the upper end of the 
battery the flue, is constructed so as 
to be pn,, a level grade, while from 

the lower end the grade up to the boilers 
is about iJ4 per cent. This arrangement 
does away with the necessity of putting 
the light gases down an incline. 

The Two Rotary Dumps 

A unique feature of the equipment of 
this operation are the two rotary dumps 
which permit two cars of coal to be 
dumped without necessitating the un¬ 
coupling and breaking of the trip. The 
dumps revolve at the rate of 6 r.p.m. 
They are constructed of three cast-iron 
rings tied by longitudinal angle bars, and 
revolve on six i6-in. diameter single 

of making an undercut 6 ft. in length and 
44 in. in width. 

Ventilation and Drainage 

The split-current system of ventilation 
is in use in these mines. In the Wilson 
and McConnell mines, the air circulation 
is produced by two Stevens exhaust fans. 
The fan at the Wilson mine is lo ft. in 
diameter and is driven by an 85-h.p, mo¬ 
tor. This fan is capable of supplying 150,- 
000 cu.ft. of air per min. The ventilator 
located at the McConnell mine is ft. 
wide and is operated by a 6o-h.p. motor. 
Its capacity with a 2 in. water-gage read- 
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The tipple is covered throughout with 
corrugated iron and fitted with fire doors. 
It has a capacity of 5000 tons per day of 
go hours. 

CONDENSED GEOLOGIC SECTION IN BIG STONE 

gap field 

flange cast-steel wheels. The cars are 
held firmly in the dumps by side guides 
secured to the framework. The dumps 
are operated by motors of 10 h.p. each to 
which the dumps are geared by three 
spur-gear reductions, two sets being cut, 
the waste gear in the third reduction be¬ 
ing a segmental gear secured to the cen¬ 
ter ring of the dump. The dump is con¬ 
trolled by means of a friction clutch fitted 
on the master gear of the second reduc¬ 
tion. 

Methods of Mining 

Keokee Section. 
Little Black Mountain 

2 Seams, 24 Thick 

Coke Ovens 

The coke-oven equipment when com¬ 
plete will consist of 400 ovens in three 
parallel batteries, two batteries of 157 and 
158 respectively and a row of bank ovens 
85 in number. They are all designed for 
mechanical operation and feed from over¬ 
head trolley larries. The coke is ex¬ 
tracted from the ovens by means of Cov¬ 
ington coke-drawing machines. The bank 
ovens are constructed along a hill be¬ 
neath the power house and carry a flue 
on the inner side which connects in the 
center of the battery with the boilers, be¬ 
ing introduced behind the fire-box. 

The flue consists of a series of seg¬ 
ments 75 ft. in length, the diameters of 
which increase in the direction of the 
boiler house. The sections are connected 
by expansion joints over which are laid 
two rows of silica brick. The ovens are 
connected with the main gas flue individu¬ 
ally by means of small flues equipped with 
dampers to regulate the heat. Water- 
cooled dampers are placed near the boil¬ 
ers, making it possible to shut olT the sup¬ 
ply of heat to any one boiler. The gas 
from the oven flue travels under the boil- 

The mines have been opened by drifts. 
The method of mining employed is the 
room-and-pillar system. Three parallel 
main headings are driven to the dip of 
the coal and a So-ft. pillar of coal is left 
between them. At regular intervals, cross¬ 
headings are driven in opposite directions 
at right angles to the main headings. 
Rooms with SO-ft. centers are turned on 
the up-dip sides of the cross-headings 
and the necks are driven about 12 ft. in 
width for a distance of about 12 ft. be¬ 
fore being increased to the full width of 
the room. The roof holds well and only 
a comparatively small amount of timber¬ 
ing is necessary. Electric mining ma¬ 
chines are used throughout the workings. 
They are manufactured by the Goodman 
Manufacturing Company and are capable 

1 
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ing is 100.000 cu.ft. of air per min. No 
great difficulty has been encountered in 
the drainage of these mines and what 
water accumulates at the extremities of 
the drifts is expelled by means of electric 
pumps. 

Haulage 

Underground as well as outside haulage 
is accomplished by electric locomotives, 
and mules are not used in the mines. 
Three 8-ton Goodman locomotives are 
operated on the main haulage roads and 
one 12-ton electric locomotive of the same 
make handles the trips on the outside haul 
from the pit mouth to the tipple. The 
loaded cars of coal are hauled from the 
rooms to the headings by means of 3j4- 
ton Goodman gathering locomotives. A 
special feature of the haulage equipment 
of these mines are the steel mine cars 
which were constructed by the Watt Man¬ 
ufacturing Company, of Barnesville, Ohio. 
These cars are steel throughout and are 
equipped with swivel couplings and flanges 
that insure their being held firmly in the 
rotary dump. The coke larries have a 
capacity of 225 bushels and were manu¬ 
factured by the Scottdale Foundry & Ma¬ 
chine Company at Scottdale, Pennsylvania. 
The mines are connected w'ith the Black 
Mountain railroad by a spur about 54 of 
a mile in length upon which the company 
operates a 6o-ton Baldwin locomotive. In 
the main and cross-headings 45-lb. and 25- 
lb. rails are laid, while 25-lb. wooden rails 
are used in the rooms. On the outside 
haul, 60-lb. rails are used. The yard 
tracks are laid with 75 lb., the larry roads 
with 35-lb. and the coke-extractor tracks 
with 60-lb. steel. 

Power Plant 

The power house is substantially con¬ 
structed of sandstone and has a compo¬ 
sition roof. The power equipment con¬ 
sists of four 300-h.p. vertical boilers of 
the Wickes type, and two McEwen tan¬ 
dem-compound engines of 475 h.p. each 
direct-connected with two Goodman gen¬ 
erators of 300 kw. each supplying a cur¬ 
rent of 250 volts, and one Ingersoll-Rand 
air compressor. The boilers are fed by 
two Smith-Vaile pumps, the feed-water 
going through a Berryman heater. 

Houses 

The situation of the company in a broad 
valley between the Little Black mountain 
and the Stone mountain has left a large 
acreage for the employees’ houses, and an 
effort has been made to make these com¬ 
fortable and sanitary. They are mostly of 
the three-room type. The design is va¬ 
ried and they are painted uniformly white 
with green trimmings. A plot 90x150 ft. 
goes with each house, together with a shed 
for a cow and a closet for coal and such 
supplies. 

Markets 

The market for the coke produced at 
the Keokee plant embraces a considerable 

area. About one-half of the furnace-coke 
product of the Big Stone Gap field is 
tributary to Chicago furnaces and the rest 
is consumed in Virginia, Kentucky and 
Minnesota. Foundry coke attains a wider 
range, and a considerable quantity has 
been shipped as far as Arizona and Cali¬ 
fornia. Both grades compare favorably 
with the Connellsville product. 

Owing to the excellent quality of the 
coal in the Big Stone Gap region and its 

SHOWING RIGHT OF COAL AND EXCELLENT 

ROOF 

adaptability to coking, the field as a whole, 
has been made essentially a coke producer. 
There is a large coal trade in the Caro- 
linas and Georgia and the manufacturing 
industry in these States is growing rapidly. 
Although the market for this coal is per¬ 
haps more limited than that for coke, its 
excellent quality, together with favorable 
freight rates, makes it an active competitor 
over an area of considerable extent. The 
Keokee plant has only recently been com¬ 
pleted. It was designed and constructed 
under the supervision of Mr. C. P. Perin, 
of New York. 

There are four commercial grades of 
dynamite which contain 40, 50, 60 and 
75 per cent., respectively, of nitroglycerin. 

The Bolivian Tin Industry in 1907 

The chief tax commisioner of Bolivia, 
in a recent communication to the min¬ 
ister of finance, has reported the condition 
of the tin-mining industry of that country 
for the last two years. The industry is of 
national importance, not only as giving 
employment to numerous workmen and 
rich financial returns to its investors, but 
as yielding a very considerable revenue 
to the State in mineral patents and in taxes 
on the exported products. 

In 1907 Bolivia exported 27,677,781 kg. 
of barrilla, containing; an average of 60 
per cent, metallic tin, equivalent thus to 
16,606,669 kg. of metal. This output was 
contributed by various departments, in the 
following amounts: Potosi, 16,314,664 kg.; 
Oruro, 9,476,288 kg.; la Paz, 1,810,737 kgG 
Cochabamba, 76,092 kg. of barrilla. The 
output from Potosi includes that from the 
districts of Uyuni, Tupiza, Colquechaca, 
and a part of that exported through 
Oruro. 

Exports are taxed on the basis of the 
London price, and yielded an income of 
1,403,571 bolivars to the treasury. The 
output of 1907 had a commercial value of 
29,892,003 bolivars. The output of 1906 
was 29,373,538 kg. of barrilla valued at 
35,248,246 bolivars, showing a decrease of 
5.7 per cent, in 1907. 

The department of Cochabamba made its 
first production, amounting to about 37 
tons in 1906, and in 1907 more than 
doubled its first year’s output. Oruro, on 
the other hand, suffered a decline of 20.4 
per cent, in output, due principally to the 
disarrangement of the market. 

The average price of pure tin in London 
during 1907 was £173 15s. ($834) per 
metric ton, which would give the Bolivian 
barrilla a value of $467 per ton. Deduct¬ 
ing from this value the cost of shipping to 
Europe, shows the barrilla to be worth 
about $0.42 per kg., which would seem to 
be remunerative. It is expected that the 
completion of certain new railroads now 
under construction in Bolivia will reduce 
both the cost of operating the tin mines 
and the expense of shipping the product. 
It is also suggested that if more of the 
concentrated ore were smelted in Bolivia, 
a considerable financial advantage would 
result. 

The safely of a coal mine is increased by 
having the area of all over-casts the same 
as the entries, and by driving all break¬ 
throughs the same size as the air courses. 
It is also advisable to keep the haulage 
roads and air courses free from rubbish; 
to forbid the use of coal dust as a mine- 
track ballast, and keep a careful watch 
over ignorant labor. 

A good mixture for fire-proofing woods 
and cloth consists of sulphate of ammonia, 
135 grams; borate of soda, 15 grams; 
boric acid, 5 grams; water, 1000 grams. 
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Mineral Production of British Columbia 
Official Returns from the Leading Mineral Province of Canada. De¬ 

creased Production of Gold, Silver and Lead but Gains in Coal and Coke 

b"y ERNEST JACOBS* 
The Minister of Mines for British Co¬ 

lumbia in his annual report for the year 
1907, which has just been issued, sums up 
the mineral production of the Province in 

several statistical tables. The total pro¬ 

duction value from the first record up 
to the end of 1907 is shown in Table I. 

I. TOTAL PRODUCTION OF BRITISH 
COLUMBIA. 

Gold, placer.S 69,549,103 
Gold, lode. 45,070,717 

Total gold. $114,619,820 
Silver. 27,289,833 
Lead. 19,917,197 
Copper. 43,713,122 
Other metals. 320,699 

Total metalliferous.$205,860,671 

Coal and coke.$ 86,972,511 
Building stone, bricks, etc. 6,693,100 

Total non-metalliferous.$ 93,665,611 

Total production.$299,526,282 

In 1890, the first year for which a separate 
record is given, the total value of the 

mineral production was $2,608,803, or less 

and divisions is valued for three years 
as in Table III. 

These figures indicate a gradual de¬ 
crease in Cariboo district, where produc¬ 
tion is restricted to placer gold; a net 

increase in Cassiar, in the Skeena division 
of which there was a substantial increase 
in the production of copper, but offset to 

a considerable extent by a decrease in 
placer gold; a net increase in East Koote¬ 
nay, altogether in coal and coke in ex¬ 

cess of the falling off in the production of 
both silver and lead; a net increase of 

about $132,600 in West Kootenay, in 
which district Ainsworth, Nelson, Slocan 
and Lardeau divisions all produced more 
silver and lead than in 1906, and Nelson 
and Rossland more copper, while the last- 
mentioned camp experienced a decrease 

in the total gold value of its ores to the 
extent of about $223,000, and this notwith¬ 
standing that there were some 6400 tons 
more ore produced; a loss of about $5000 
in Lillooet district, in which the yield of 

placer gold has been steadily declining for 

several years; a decrease in Yale dis¬ 
trict, in the Greenwood and Grand Forks 

divisions of which there was less gold and 
silver recovered from the low-grade ores 

mined in them, although the copper con¬ 

tents of about 1,170,000 tons of ore mined 
and smelted averaged not much less than 
in 1906, and with an addition of about 
$50,000 for coal mined in the Nicola val¬ 

ley, where production of this mineral was 
commenced late in the year; and an in¬ 
crease of $760,000 in the Coast districts 

where (on Vancouver island) a larger 
production of coal considerably more than 
compensated for a decrease of 134,000 tons 
in tonnage of gold-copper ore with the 

consequent loss of nearly $500,000 in lode 
gold, silver and copper combined. 

Comparison with Other Provinces of 

Canada 

Table IV shows the mineral production 
of British Columbia in 1907 in compari- 

II. MINERAL PRODUCTION OF BRITISH COLUMBIA, FOUR YEARS, 1904-1907. 

1 

1904. 1905. 1906. 1907. 

Quantity. Value. Quantity. Value. Quantity. Value, i Quantity. Value. 

$ 1,11.5,300 $ 969,300 $ 948,400 S 828,000 
Gold! lode. 222,042 4;589.608 238,660 4,933,102 224,027 4,630,639 196,179 4,055,020 

$ 5,704,908 $ 5,902,402 $ 5,579,039 $ 4,883,020 

Silver.. .Oz. 3,222,481 1,719,516 3,439,417 1,971,818 2,990,262 1,897,320 2,745.448 1,703.825 
Lead. .Lb. 36,646.244 1,421,874 56,580,703 2,399.022 52,408,217 2,667,578 47,738,703 2,291,458 
Copper. .Lb. 35,710,128 4,578,037 ] 37,692,251 5,876,222 42,990,488 8,288,565 40,832,720 8,166,544 

Total metalliferous. $ 13,424,335 $16,149,464 $18,432,502 $17,044,847 

Coal, long tons. 1,2.53,628 3,760,884 1 1,384,312 4,152,936 1,517,303 4,551,909 1,800,067 6,300.235 
Coke, long tons. 238,428 1,192,140 271,785 1,3.58,925 199,227 996,135 222,913 1,337,478 
Building materials, etc. 600,000 800,000 1,000,000 1.200,000 

Total values. $ 18,977,359 $22,461,325 $24,980,546 $25,882,560 

than one-tenth of that recorded below for 
1907. A comparison of the production for 
four years past is given in Table II. 

The values, of course, vary with the 

prices of the metals from year to year. 
As regards quantities, the production of 
placer gold last year—41,400 oz.—was the 

smallest reported since 1898; that of lode 
gold was the lowest since 1900. Silver 
was less than in any year since 1895, and 
lead less than in any year since 1904. 
Copper output was greater than that of 
any previous year since 1906. The coal 
output in 1907 was the largest ever made; 

coke had only been exceeded once, in 1905. 

Production by Districts 

The total production by mining districts 

*Editor, British ColumMa Mining Record, 
Victoria, B. C. 

III. BRITISH COLUMBIA PRODUCTION BY DISTRICTS. 

Districts. 1905. 1906. 1907. 
Cariboo Division. 
Quesnel Division. 
Omineca Division. 

Total Cariboo District. 

Cassiar District. 
East Kootenay District. 

Ainsworth Division. 
Nelson Division. 
Slocan Division. 
Trail Creek Division. 
Other Divisions. 

Total West Kootenay. 

Lillooet District... 

Osooyoos, Grand Forks and Greenwood Divisions. 
Similkameen Division. 
Yale Division. 

Total Yale District. 

Coast Districts. 

$300,000 
96,000 
10.000 

$355,800 
39,600 
10,000 

$306,500 
44,000 
10,000 

$406,000 $405,400 $360,500 

504,372 555,999 572.809 
5,339,154 5,171,024 5,548,880 

$100,273 $268,111 $364,868 
532,564 515,709 614,395 
970,544 532,228 619,842 

. 3,672,828 3,223,587 3,049,702 
145,650 120,717 144,169 

. $5,421,859 $ 4,660,352 $4,792,976 

32,584 20,314 15,721 

. $6,356,410 $8,698,470 $8,354,995 
1.533 2,624 56,564 

125,561 78,617 32,767 

. $6,483,504 $8,779,711 $8,444,326 

. 4,273,852 5,388,146 6,147,348 

Total values.$22,461,325 $24,980,546 $25,882,560 

The Coast districts include Nanaimo, Albemi, Clayoquot, Quatsino and Victoria divisions. 
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son with that of other provinces of the 
Dominion, leaving out miscellaneous min¬ 
erals. 

IV. BRITISH COLUMBIA AND OTHER 
PROVINCES. 

British Other Parts 
Yukon. Columbia. Canada. 

Gold.$3,150,000 $ 4,883,020 $ 231,745 
Silver. 1,703,825 6,62,5,396 
Copper 8,166,.544 3,312,100 
Lead. 2,291,4.58 . 
Iron. 4,.500 2,023,714 
Nickel. . 9,535,407 
Coal. 6,300,235 14,799,792 
Coke. 1,337.478 2,148,478 

Totals.$3,150,000 $24,687,060 $38,676,632 

It will be seen that in gold, copper and 
lead, British Columbia’s production is 
larger than that of all the remainder of 
the Dominion combined. Formerly it was 
in silver as well, but the great increase in 
Ontario has placed that province far in 

the lead as regards this metal. No nickel 
is produced in British Columbia, and prac¬ 
tically no iron. The Province’s propor¬ 
tion of the total of coal and coke is stead¬ 
ily becoming larger. 

Progress of Mining 

From the Provincial Mineralogist’s re¬ 
view of the progress of mining the fol¬ 
lowing information is summarized: 

The value of the mineral production of 
the province for the year 1907 is greater 
than that of any preceding year, and it 
shows an increase equivalent to 3.6 per 

cent, over that of 1906, to 15.2 per cent, 
over 1905, and 36.3 per cent, over 1904. 
The ore mined, exclusive of coal, was i,- 
804,114 tons, which was produced by the 
various districts in the following propor¬ 
tions: Boundary (Greenwood and Grand 

Forks divisions), 65.1 per cent, of total; 
Rossland, 15.8; Fort Steele division of 
East Kootenay, 8.6; Coast, 4.7 per cent.; 
all other districts, 5.8 per cent. The num¬ 
ber of mines from which ore was shipped 
was 147, but of these only 72 shipped more 
than 100 tons each. There were 36 mines 
that shipped in excess of 1000 tons each; 
of thtse II were situated in the Boundary 
district, 8 in Nelson, 6 on the Coast, 4 at 
Rossland, 3 in Fort Steele division, 3 in 
the Slocan, and i in the Lardeau. The 
number of non-shipping mines is 61. 
There were employed in the shipping (me¬ 
talliferous) mines, 3697 men; in the non¬ 
shipping mines, 246; in the coal mines 
(including Japanese 174, Chinese 743, 
Indians 23 and boys 205 ) 6059; total, 10,- 

002 men. 
Taking the Province as a whole, there 

were 488 tons of ore mined for each man 
•employed about the metalliferous mines; 
in respect to districts, however, the ton¬ 

nage per man was as follows: Slocan, 59 
tons; Nelson, 179 tons; Trail Creek 
(Rossland) 387 tons; Boundary, 946 tons. 

In connection with the several minerals 

constituting the production of the prov¬ 
ince, the following notes have been ex¬ 
tracted from the much fuller comment 

appearing in the report: 

• Gold 

The production of placer gold was 

$828,000, a decrease of $120,400, or 12.7 
per cent., as compared with 1906. Nearly 

half of this amount was from Atlin camp, 
where the companies contributed about 70 
per cent, and individual miners 30 pe" 
cent, of the production of the camp. 

Dredging for gold has been abandoned at 
Atlin, but a large steam shovel was suc¬ 
cessfully used in filling cars with gravel 
for conveyance to a washing apparatus. 
Cariboo district contributed $360,500, as 
follows: The remainder of the total pro¬ 
duction came from the Cassiar, other di¬ 
visions than Atlin, $25,000; East Koote¬ 
nay, Fort Steele division, $10,000; Lillooet 
(Fraser river), $12,000; Revelstoke, 
$5000; smaller yields, $6000. The lower 
Fraser and Thompson rivers have almost 

ceased to produce gold. 
The total of lode gold was $4,055,020, 

a decrease of $575,619, or about 12.5 per 
cent. The chief individual decreases were 

in the Boundary district, nearly $267,000; 

in Trail Creek division (Rossland), about 
$223,000; in Lardeau division, $18,000, and 

on the Coast, $103,000. The only increase 
worth noting was in Nelson, of rather 

more than $35,000. About 95 per cent, of 
the lode gold produced was recovered in 
smelting copper-bearing ores. The only 

stamp mills operating to an important ex¬ 

tent in 1907 were that of the Daly Re¬ 
duction Company at Hedley, Similkameen, 

where about 32,000 tons of ore were 
milled, from which was recovered ap¬ 
proximately $475,000; and the Queen mill, 

in the Nelson division, where some 8800 

tons were crushed, producing about 

$100,000. 

Silver 

The total quantity of silver produced in 

1907 was 2,745,448 oz., a decrease of 

244,814 oz. About 72 per cent, of the 
silver produced was found associated with 

lead, in argentiferous galena, and the re¬ 

mainder in conjunction with copper-bear¬ 

ing ores, chiefly from the Boundary dis¬ 
trict. Slocan district, including Ains¬ 

worth division, contributed 32 per cent, of 

the total output, and Fort Steele division 

of East Kootenay some 30 per cent., all 

from argentiferous galena. The output of 
the latter district was less than in 1906 

by 246,000 oz., and of the Boundary by 

nearly 203,000 oz. On the other hand, the 

Slocan made a gain of nearly 155,000 oz., 

the Lardeau about 43,000 oz., and Nelson 
25,000 ounces. 

Lead 

The production of lead was 47,738,703 

lb., a decrease as compared with 1906 of 
4669,514 lb. Nearly 79 per cent, of the 
production was in Fort Steele division, 

and between 16 and 17 per cent, in the 
Slocan. By far the larger part of the 

output of Fort Steele division was from 
the St. Eugene mine, while the Sullivan 

was the only other important producer in 
that part of the province. In the Slocan, 

the Whitewater was the largest shipper, 

with a production of between 2,000,000 

and 3,000,000 lb. The Rambler-Cariboo, 
Ruth, Standard, Vancouver group, and 

Hewitt were the other chief producers in 

the Slocan. La Plata in the Nelson 
division, and the Silver Cup in the Lar- 

deau, also shipped a considerable tonnage 

of silver-lead ore. 

Copper 

This metal had a total production of 

40,832,720 lb. The decrease was 2,157,768 
lb. The larger decreases were: Coast, 

2,054,920 lb.; Boundary, 705,232 lb.; and 

.\shcroft-Kamloops, 319,257 lb. The in¬ 

creases were: Skeena division of Cassiar 
district, 381,618 lb.; Rossland, 330,165 lb.; 

and Nelson, 218,188 lb. The larger cop¬ 

per-producing mines—those of the Boun¬ 

dary—were not operated the full year, 

but only about nine months, owing first to 
a shortage of coke having interfered with 
the regular running of the smelters and 

ne.xt to the considerable fall in the price 
of copper toward the close of the year. 

The average assays of the copper ores 

of the various camps, based upon the cop¬ 
per recovered, were as follows: Bound¬ 

ary, 1.34 per cent.; Coast, 1.99; Rossland, 
0.885 per cent. 

Iron 

There was practically no iron ore mined 

in 1907—only some 1500 tons of bog-iron 
ore at Quatsino sound, Vancouver island. 
The iron deposits of this island were ex¬ 

amined last summer by an expert sent out 

by" the Dominion Department of Mines, 

but his report has not yet been published. 

Zinc 

But little zinc ore was mined in 1907, 
but 1120 tons of Lucky Jim (Slocan) ore, 

mined in 1906, were shipped to the United 
States. A certain quantity of zinc con¬ 
centrates is obtained every year from lead 

ores, in which zinc blende occurs in asso¬ 

ciation with galena. At the Blue Bell 

mine, on Kootenay lake, large quantities 
of zinc ore have been opened up and the 

erection of a concentrating mill to treat it 

well advanced. Zinc occurs in the White- 
water and Whitewater Deep mines, 

Slocan, in conjunction with lead, and a 
zinc product is being made when milling 

the lead ore. The zinc smelter erected in 

.\lberta, for the treatment of British 

Columbia ores has not yet been operated 
on a commercial scale. The Canada 

Zinc Company is installing a plant at 

Nelson to treat complex galena-zinc ores 
by a process of electric smelting under 

the Snyder patents, whereby it is hoped to 
recover the lead and zinc in metallic 
state, and also save the silver. 

Coal .\nd Coke 

The gross output of coal for the year 
was 2,219,608 tons (2240 lb.), an in¬ 

crease of 320,532 tons over the production 

of 1906. The quantity made into coke 

was 419,541 tons. The output of coke 
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was 222,913 tons, against 199,227 in 1906. 

While the net production of coal was the 

highest, by 320,532 tons, of any year of 
the 72 years since coal mining was com¬ 
menced in the province, that of coke was 
23,686 tons less that in 1905, when a re¬ 

cord was made with an output of 271,785 
long tons. Though coal mining in the 
province has been extended over the com¬ 
paratively long period above mentioned, 

operations were but small until com¬ 

paratively recent years, the production 
during all years up to 1887, inclusive, hav¬ 
ing totaled only 3,769,007 tons, while in 

the next 10 years a total output of 
8,312,680 tons was made, and in the last 

10 years, (1898-1907) 13,863,013 tons. 
Of the net production last year, 916,262 

tons were sold for consumption in Canada, 
651,076 tons for export to the United 
States and 22,038 tons to other countries. 
The remaining 165,931 tons were used 

under colliery boilers, etc. Of the coke, 

155,579 tons were sold in Canada, 60,110 
tons exported to the United States, and 
the balance of 7224 tons added to stock. 

The chief producing collieries of the 
province in 1907 we’^e on Vancouver 
island, the Western Fuel Company's No. 

I Shaft, Esplanade, Nanaimo, and Pro¬ 
tection Island mine, worked as one mine, 

and its No. 4 Northfield mine; and the 
Wellington Colliery Company’s Extension 
and Union collieries; in the Crow’s Nest 

Pass, the Crow’s Nest Pass Coal Com¬ 
pany's Coal Creek and Michel collieries. 

Several new' mines were opened, the most 

important of which is that of the Pacific 
Coal Company, a Canadian Pacific organi¬ 
zation at Hosmer, in the Crow’s Nest 

Pass district; others are two at Nicola, 
in Yale district and three or four on Van¬ 
couver island. The net production of 

the several collieries is given in Table V. 
in long tons. 

V. COAL AND COKE. 

Coal. Coke. 
We.stern Fuel Co. mines. .504,292 . 
Wellington Colliery Co. mines. 727,647 16,372 
Small mines. 3,579 . 

Total, Vancouver Id. 1,235,518 16,372 

Crow’s Nest Pass Coal Co. 5.53,861 206,541 
Nicola Valley Coal and Coke 
Co. 10,868 

Total mainland. 564,729 206,541 

Total. 1,800,247 222,913 

Some smaller mines at Nicola and on 
Vancouver island arc producing coal, 

but the Pacific Coal Company’s big mine 
will not make any output for sale until 

the beginning of 1909. 

Other Minerals 

In several directions a little attention 
was paid to platinum, but the production 

was small. Oil and oil shales, were prac¬ 

tically neglected, owing to lack of trans¬ 
portation facilities in districts in which 

oil occurs. More building stone—sand¬ 
stone, granite and andesite—was quarried. 

The brickmaking industry was enlarged, 

red brick, firebrick, and lime-silica brick 

each having been made in considerably 

increased quantities. The Vancouver 

Portland Cement Company sold 143,226 
bbl.—350 lb. each—of cement made at 
its works near Victoria, Vancouver island. 

A larger quantity of lime w'as made on 
the Coast, and an increased demand was 

made for marble from quarries on and 
near Kootenay lake, chiefly for building 

purposes. 

General 

The report under notice contains, beside 
the statistical matter and general notes 
concerning the mining industry of the 

Province summarized above, much in¬ 

formation from gold commissioners, min¬ 
ing recorders, and other officials. There 
are also accounts by the provincial 

mineralogist of different camps visited. 

A number of reproductions of photo¬ 
graphs, diagrams and sketch maps illus¬ 

trate the report. 

Transvaal Stope-d rill Competiti on 

in 1909 

A six months’ contest for stope drills is 

to be held in the Transvaal mines be¬ 
ginning about April i, 1909, under the 
supervision of a committee selected by 

the Transvaal Government and the Trans¬ 
vaal Chamber of Mines. The object of 
the competition is to obtain a small drill 
capable of economic use in the narrow 
stopes on the Witwatersrand, and the con¬ 
ditions have heretofore been made as prac¬ 

tical as possible. Two prizes will be 
awarded: The first prize, £4000. to the 

machine for which the total cost (includ¬ 
ing first cost, wages, air, water, drill 

sharpening, maintenance, and stores) when 

divided by the total footage drilled is 

least; and a second prize of £1000 to the 

machine with a record next in order. 

Prizes of £300, £200 and £100 will also be 
awarded to operators of the machines, the 

operators to be selected by the committee. 

The conditions for the contest have 

been carefully prepared to eliminate un¬ 
fairness and tampering with the results. 
Each competitor is required to furnish 

three machines with all necessary parts 

and accessories, and to appoint a repre¬ 
sentative who must be in Johannesburg 

during the preliminary trials and during 

the competition. The machines must 
weigh 100 lb., or less, and will be operated 
with an air pressure of 60 to 75 lb. per 

sq.in. All entries must be accompanied 
by detailed specifications and drawings 

and lists of prices of machine parts and 
accessories. In all the tests the holes 

must be between 42 and 48 in. deep, to be 
drilled with not more than four steps of 

gage, and finishing with a diameter of 
15/16 in. Each machine must have a de¬ 
vice for taking care of the dust. 

There will be two elimination trials, 
one on the surface and one below ground, 
before the actual competition. The sur¬ 

face trial will prove the ability of the 

machine to drill down holes in granite, 

and only those which have passed the 

surface trial will take part in the under¬ 
ground trial. The under-ground elimina¬ 

tion trials will last three periods of eight 

hours each. 
At the end of the elimination trials, the 

committee will arrange the competitors in 
order of merit with regard to footage 
drilled and air consumed, and will then 
decide which may enter for the compe¬ 
tition. During the competition the ma¬ 

chines will be absolutely under the con¬ 
trol of the committee, which will deter¬ 
mine all the details of the work, select 
the operators, issue supplies, test the ef¬ 
ficiency in every possible way, keep 
records of costs, repairs, results, etc. 

Entries must be received before De¬ 
cember 31, 1908, by the “'Secretary to the 

Committee, Transvaal Chamber of Mines, 
Johannesburg, Transvaal.” Full partic¬ 

ulars and forms upon which the entries 
must be made may be obtained from 

either the Transvaal or the London sec¬ 
retary of the Transvaal Chamber of 

Mines. 

Disposition of Alaska Gold 

Special Correspondence 

By a recent order or ruling of the 
Treasury Department, becoming effective 

June 10, payment for gold deposited in 
the United States assay office at Seattle, 
Washington, must be made in gold coin 
or bars, whereas heretofore it has been 

largely made with Eastern exchange. A 
large portion of the gold shipped from 

Alaska and the Klondike comes to 
Seattle by registered mail, and it would 

cost no more to send it direct to the mint 
at San Francisco. If the new order 

stands, therefore, it is expected that the 
receipts of gold from Alaska will fall off 
materially at the assay office in Seattle, 
with a corresponding increase in the 

Alaska deposits at the mint in San Fran¬ 
cisco. The gold received from the North 
at Seattle eventually finds it way to the 
mint at San Francisco for coinage, in any 

event, as there is no mint at Seattle. 

Heretofore the ,ALska deposits at Seat¬ 
tle far exceeded those at San Francisco. 
The assay office made this gold into bars 
and shipped it to San Francisco to be 
coined. Under the new order a large pro¬ 

portion of the Alaska gold will go direct 

to San Francisco for coinage. 

Three methods of mining are used in 
the Coeur d’Alene, viz., (i) backstoping 
and timbering; (2) backstoping, timber¬ 

ing and filling; (3) backstoping and fill¬ 
ing without timbering. 

A safety catch should be equally reliable 

in its action whether the rope breaks on 
the ascending or descending trip. < 
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The Behrend Dry Concentrator 

Dry concentrators are, as a rule, more 
difficult to adjust and regulate than those 
using water; in addition the dust which 
is raised in and about the mill where 
they are employed is a serious objection. 
The dry concentrator, manufactured by 
the Behrend Dry Concentrator Com¬ 
pany, 10 Wall street, , New York, is 
planned to overcome these difficulties by 
the simplicity of adjustment and by draw¬ 
ing the air over the surface of the table, 
through hollow perforated riffles into the 
body of the machine. 

The ore, crushed to 8 to 10 mesh size, 
is fed from a hopper H (Fig. 4), and 
distributed evenly over the upper end of 
the table, inclined in. per ft. An ec¬ 
centric C gpves 650 impacts per minute to 

quently they pass down between them to 
the discharge opening A, which is also 
the inlet for the air. The regulation of 
the volume and pressure of the incoming 
air to suit the material being dressed is 
the key-note of the process. 

The riffles are made of thin sheet 
metal, the edges being sunk into slots in 
the surface. The hight of the riffle va¬ 
ries from s/i6 in. at one end to 9/16 in. 
at the other. The ends are closed and 
drawn to a point. Holes are punched 
through, as close together as possible, 

Dretiing Plate 

iiollow Perfor¬ 
ated KiWet 

FIG. 2. FLOW OF AIR AND BEDDING OF GRAINS 

moisture. Hence, it is frequently neces¬ 
sary to install drying apparatus in connec¬ 
tion with this concentrator. 

Copper in the Dominican Republic 

According to a British consular report, 
copper ranks next in importance to gold 
in the Dominican Republic. Several lodes 
are believed to be profitably working in 
Mount Mateo, Nigua river, in the pro¬ 
vince of Santo Domingo; the ore of these 
mines is said to yield from 30 to 33 per 
cent, copper. In Recodo, in the province 
of Santo Domingo, there are several cop¬ 
per lodes, as well as in Pedro Brand. In 
the province of La Vega, at Cotuy and 
Bongo, there is also copper-bearing quartz. 

FIG. 4. LONGITUDIN.\L SECTION THROUGH CONCENTRATOR SHOWING CONSTRUCTION 
FIG. I. GENERAL VIEW OF CONCENTRATOR 

UG. 3. DETAIL OF HOLLOW PERFORATED RIFFLE 

leaving the punched metal to form a lip 
as shown in Fig. 3. 

The principal adjustments are three in 
number. The lever G (Fig. 4) raises or 
lowers the dressing-plate E, thereby vary¬ 
ing the pressure, the volume remaining 
constant; a valve inside the frame regu¬ 
lates the volume of air drawn in by the 
fan; the third adjustment regulates the 
quantity of ore fed upon the table. 

Each machine occupies only 21 sq.ft, of 
floor space, has a capacity of 5 to 10 tons 
per 24 hours, and requires % horse-power. 

While it is not necessary to have the 
ore bone dry, still, it is essential to re¬ 
move all but a few per cent, of the 

These deposits have not been developed, 
but they seem to be rich. There is also 
a copper mine in Asiento Frio, district of 
Monte Cristi, and one in the Rio Arriba 
section of the province of Azua. 

According to William P. Blake, the 
geologist and mineralogist of the commis¬ 
sion sent to Santo Domingo by the United 
States Government in 1871, “ores of cop¬ 
per occur on the southern flank of the 
mountains between Azua and the river 
Jaina.” The beds are said to compare 
favorably with similar deposits in Cali¬ 
fornia. 

Manganese and iron ores are common 
in many parts of South Australia. The 
ores frequently contain cobalt, but not 
in workable quantities. 

Consul-General F. R. Mowrer, of Cop¬ 
enhagen, states that investigations have 
disclosed veins carrying rich gold ore in 
the vicinity of Reykjavik, the principal 
port of Iceland. 

the table and keeps the ore in constant 
agitation. Thus a bed is formed (Fig. 2) 
with the grains arranged according to 
their specific gravities. The movable, 
upper part of the machine consists of an 
air-tight box formed by the surface, the 
sides and an adjustable wooden plate 
called the “dressing-plate.” The exhaust 
fan M draws air through the perforated 
riffles, the inlet being at A (Fig, 4). As 
the ore moves down the inclined table the 
lighter grains are retarded by the incom¬ 
ing current of air and are lifted clear of 
the surface. On falling back they are 
sucked through the hollow riffles, of 
which there are 19, and fall upon baffle 
boards F F inside the machine; thence 
they are discharged at B in the front of 
the base. The dust is drawn through the 
fan and discharged into the open air, or 
into suitable dust-settling chambers. The 
air pressure is so regulated—^by raising 
or lowering the dressing-plate—that the 
heavier grains are not lifted high enough 
to be sucked into the riffles and conse- 
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The Chemistry of Silver Sulphide 

Cyanidation* 

By W. a. Caldecott 

The primary reaction in the dissolving 
of silver sulphide from its ores may be 
taken as: (i) Ag2 S + 4 Na Cy = 
2 Na Ag Cya + Naa S. When, however, 
a certain amount of silver has been dis¬ 
solved by the above reaction an equilib¬ 
rium is established and solution ceases. 
How far the reaction has proceeded be¬ 
fore this equilibrium is attained, depends 
on the amount of soluble sulphide in solu¬ 
tion, whether derived from silver sul¬ 
phide or other sources, and the amount of 
free cyanide present. 

The amount of silver sulphide capable 
of being dissolved as a soluble double al¬ 
kaline cyanide is approximately propor¬ 
tionate to the amount of free cyanide 
present. With 0.5 per cent, solution the 
quantity of dissolved silver is less than 0.5 
oz. per 2000-lb. ton. 

The introduction of soluble sulphides 
into an argentiferous cyanide solution by 
means of a free alkali in any mineral or 
other source results in the precipitation of 
silver already dissolved. The fact that 
dissolved silver and other than very small 
amounts of sodium sulphide cannot exist 
simultaneously in the same solution ex¬ 
plains why working solutions do not show 
more than traces of the latter when sul¬ 
phide ores are being treated. With solu¬ 
tions low in silver it is difficult to filter off 
the very finely divided suspension or col¬ 
ored colloidal precipitate, formed on addi¬ 
tion of sodium sulphide solution to the 
sodium argento-cyanide solution. 

The soluble alkaline sulphide first 
formed in the vats is converted into other 
compounds which do not preclude the 
further solution of silver, and thus the 
primary reaction appears to be merely a 
transition state in the sequence of re¬ 
actions. No doubt, several of these 
secondary reactions proceed simultane¬ 
ously. The formation of the resultant 
products has been proved by their detec¬ 
tion in the solution. 

The secondary reactions are as follows: 

2Na, S 4 20, = Na, S, O3 + Na, O (2) 
Na, S, O3 i Na, O ■ 2 O, =. 2 Na, SO, (3) 

b) Na, S 1 Na Cy -t- O = Na Cy S f Na, O (4) 

Na, 8 + Pb O = Pb 8 + Na, O (3) 
Pb 8 i Na Cy + O = Na Cy 8 4 Pb O (6) 

These reactions, when carried to com¬ 
pletion, all involve the absorption of oxy¬ 
gen and indicate the utility of aeration, 
which in practice is obtained by lengthy 
agitation in the vats. 

Reaction (a) apparently proceeds a 
good deal more rapidly than (b). Since 

•Abstract from paper entitled, “Some 
Features of Silver Ore Treatment in Mex¬ 
ico Journal of the Chem., Met., and Mining 
Society of South Africa, March, 1908. 

it docs not involve a destruction of cya¬ 
nide, and is not required to proceed fur¬ 
ther than the first stage, resulting in the 
production of sodium thiosulphate, which 
is itself a silver solvent, this may be con¬ 
sidered the most desirable result of aera¬ 
tion. 

Reaction (r), with lead present as sus¬ 
pended hydrate, or soluble alkaline plum- 
bite, has the advantage of instantly con¬ 
verting the soluble into insoluble sulphide, 
and also, the reaction being cyclical, given 
sufficient oxygen, a limited quantity of 
lead salt serves to remove an indefinite 
amount of soluble sulphide. This last re¬ 
sult, however, is only attained at the e.x- 
pense of free cyanide being converted into 
useless sulpho-cyanide. If lead peroxide 
could be employed as soluble alkaline 
plumbate, a double quantity of soluble 
sulphide should be removed as sulpho- 
cyanide and insoluble sulphide. 

A study of the molecular weights in¬ 
volved in the equation Ag- S -f 4 Na Cy = 
2 Na Ag Cys -|- Na- S shows that the silver 
requires nearly its own weight of sodium 
cyanide to dissolve it, so that the con¬ 
sumption from this cause alone with 500 
gm. silver ore would be nearly a pound 
of sodium cyanide per ton. This feature, 
as one of the sources of high cyanide con¬ 
sumption experienced with silver ore, 
renders the field for cyanide regeneration 
processes a good deal more promising 
than with South African banket gold 
ores, with which the total cyanide con¬ 
sumption need not necessarily exceed a 
very few ounces per ton. 

Apart from the reactions taking place 
in the presence of lead salts, the absorp¬ 
tion of oxygen in reactions (a) and (6) 
is considerable. Even at the stage of 
reaction (2) it amounts to one-seventh 
of the weight of the silver dissolved. 
Hence, under these conditions, although 
oxygen does not play the direct part in 
dissolving the silver that it does in gold- 
ore treatment, its importance in permit¬ 
ting solution to proceed, and the present 
necessity for the slow and tedious process 
of repeated agitation and aeration ap¬ 
pear evident. 

Silver sulphide agitated in a cyanide 
solution with the oxidizer barium dioxide, 

or with air Under 100 lb. pressure, shows 

considerably more silver dissolved in a 

given time than in the absence of either. 

A solution of lead plumbite containing 
1.95 per cent. Pb O, prepared by dissolv¬ 
ing precipitated lead hydrate in caustic 
soda solution, when added to the cyanide 
solution prevents the precipitation of sil¬ 
ver, and consequently facilitates the dis¬ 
solving of silver sulphide in spite of the 
concurrent formation of soluble sulphide. 
Mercury salts probably act in a way sim¬ 
ilar to lead salts in forming an insoluble 
sulphide, though but little used on account 
of their higher cost. Possibly, also, a 
direct replacement of mercury in the 
double alkaline cyanide by silver takes 

place, as is claimed by Keith and Hood. 
It is believed that only mercury in the 
mercurous state assists in the dissolution 
of the silver. Consequently, it would ap¬ 
pear that the use of calomel should be 
preferable to that of mercuric chloride. 

Estimation of High Temperatures 

In metallurgical operations it is often 
useful to be able to regulate the heat 
within a specific limitation. This may, of 
course, be done by the use of a pyrometer. 
But in works where it is not necessary to 
keep such delicate instruments on hand 
it is sometimes desirable to measure tem¬ 
peratures with a fair degree of accuracy. 
Many simple methods capable of yielding 
approximately accurate results have been 
proposed by various metallurgists. An 
effective method which has been used for 
many years with satisfactory results has 
been developed by Dr. F. W. Skirrow, of 
Manchester, England.^ Whenever he de¬ 
sires to carry out a thermal operation at 
a specific temperature he secures a sub¬ 
stance having a definitely ascertained 
melting point at the desired temperature 
and another with a melting point a little 
higher. Each substance he places in a 
narrow steel tube of any suitable length 
with one end sealed up. A stiff wire is 
placed in the tube and one end is fused 
into the fusible substance at the bottom 
of the tube while the other end protrudes 
from the open end of the tube. This wire 
remains fixed to the substance at the bot¬ 
tom of the tube so long as the temperature 
remains below its melting point. \/hen, 
however, the substance melts, the wire 
becomes loose and can be freely moved 
up and down the tube. 

If a number of such tubes are prepared 
with numbers or other identification marks 
stamped on them and containing a series 
of substances covering the various tem¬ 
peratures within whose melting point 
range a metallurgist desires to work, very 
effective work can be done, notwithstand¬ 
ing the cheapness and simplicity of the in¬ 
dicators. 

In practice it is found only necessary 
to use two such tubes in order to keep a 
fire at a specific temperature. The fire¬ 
man needs to regulate the firing so that 
one wire is loose while the other fused 
in the substance with a slightly higher 
melting point than the described temper¬ 
ature remains fixed and cannot be moved 
up and down the tube. 

Whenever it is desirable for any rea¬ 
sons to avoid the use of iron or steel 
tubes, tubes made of other materials may 
be employed. When tubes made of re¬ 
fractory substances, as earthernware or 
porcelain, are used, it is necessary to take 
into account the greater temperature lag 
of such substances. 

U''rom the Journal of the Society of Chem¬ 
ical Industry, May 15, 1908, p. 434. 
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Mineral Production of China in 1907 
The Empire Has Abundant Resources but the Mineral Industry 

Is Slow in Developing and Little Information is Available 

BY THOMAS T. READ* 

Since the travels of Marco Polo 
brought the far East to the attention of 
western nations it has been generally be¬ 
lieved that China possesses great mineral 
resources, for some of which the Chinese 
were the first to devise a use, as in the 
manufacture of porcelain. But the ex¬ 
tent of the resources and the amount of 
annual production is still but vaguely 
known. Several causes contribute to pro¬ 
duce this state of affairs, some of them 
fairly obvious, others less so. No small 
proportion of China is still insufficiently 
explored by Westerners because of the 
great difficulty attending travel inland 
along any except the very few highroads. 
Explorers, of whom regretablj' few have 
been competent to pass on mineral re¬ 
sources, have generally confined them¬ 
selves to what could be seen adjacent to 
the main lines of travel, or learned from 
the natives along the road. The western 
world is, therefore, only partly aware of 
what is known to the natives. But, in ad¬ 
dition, no small part of the mineral re¬ 
sources are also unknown to the natives 
of the country who are an agricultural 
people, dwelling on the plains, the moun¬ 
tain regions being comparatively unin¬ 
habited. They are also deterred by a 
superstitious reluctance to make excava¬ 
tions, especial 1}’ in high places, for fear of 
offending the spirits of earth and air. 
Anything like an adequate knowledge of 
the mineral resources of the Chinese Em¬ 
pire w’ill not be possible for a long time to 
come. 

In regard to the actual present produc¬ 
tion no less uncertainty exists. No 
organized statistical work is undertaken, 
either by the national or provincial gov¬ 
ernments, the annual reports of the cus¬ 
toms dealing only with foreign trade, and 
containing little of value from this stand¬ 
point. Records of the transit or likin tax 
w’ould furnish partial information for the 
localities where it is imposed; but such 
records are either not kept, or are not 
available, or are so fragmentary as not to 
be of service. Even if it were by any 
means practicable to make a personal in¬ 
vestigation of the producing areas, the at¬ 
tempt w'ould be almost equally fruitless, 
for the Chinese do not regard an indi¬ 
vidual business as a proper subject of pub¬ 
lic inquiry, and take care to prevent exact 
knowledge of the amount of their produc¬ 
tion gaining circulation, as being likely to 
lead to increased taxation. 

•Professor of mining and metallurgy, Pel- 
Yang University, Tientsin, China. 

The attempt is now being made in a 
somewhat desultory fashion to put into 
working order a system of supervision of 
mining operations. There is to be a min¬ 
ing bureau in each of the eighteen pro¬ 
vinces, the whole being under the control 
of a central national mining bureau. One 
of the phases of its work will be the col¬ 
lection of accurate statistics of production. 
As yet only one province (Ssuchuan) has 
made much progress in putting this in 
operation, and apparently little has been 
done there beyond appointing a commis¬ 
sioner of mines, and a Chinese mining 
engineer (educated in the United States) 
as provincial geologist. 

From the foregoing it must be clear 
that, beyond citing the production of such 
companies as are under foreign control, 
and estimating the total production within 
very wide limits of error from such frag¬ 
mentary data as can be gathered, little can 
be given except a general discussion of 
the subject. 

Building Material 

The largest single item in the list of 
mineral production is undoubtedly build¬ 
ing material. This is chiefly brick and 
tile; for, except in large public works, 
building stone is used only to a very lim¬ 
ited extent, and the production of cement 
is confined, so far as known, to a single 
company with an output of the value of 
$150,000 annually. This figtire, as well as 
those used later in this article, is in terms 
of United States currency. By ascertain¬ 
ing the production of an area of 1,000,000 
inhabitants, and multiplying by the ac¬ 
cepted figure for the population of China, 
it is estimated that the production of 
building material in 1907 was about $100,- 
000,000. This estimate is probably correct 
within 25 per cent. 

Most of the brick used in China is soft 
mud brick, made in native kilns. The red 
color of brick burned in the usual way is 
not pleasing to Chinese eyes; so in the 
native kilns the bricks are burned in a 
reducing atmosphere, secured by the use 
of smoky fuel. At the close of the burn¬ 
ing the bottom of the kiln is tightly closed, 
and a quantity of water is poured on the 
top to cool the brick so quickly that they 
shall not have opportunity to oxidize. 
This produces a brick of a pleasing gray 
color, but decidedly lacking in strength. 
Little care is taken in molding, and the 
quality seems to deteriorate yearly rather 
than to improve. 

In and adjacent to the treaty ports there 
are many kilns producing both molded 

and pressed brick of quality equal to the 
foreign product and there is at least one 
company making sand-lime brick, but the 
latter does not seem to be much in de¬ 
mand. Tiles are made in native kilns. 

The cement company referred to above 
is owned by Chinese, operated under Ger¬ 
man supervision, and equipped with 
.American machinery of the latest type. 
The product is of excellent quality. 

Coal 

Next in importance is the production of 
coal, both bituminous and anthracite. I 
am indebted to Dr. N. F. Drake of the 
Department of Geology of the Imperial 
Pei-Yang University, for an estimate of 
the total annual production which he 
places at 15,000,000 tons, with a value ot 
$75,000,000. The probable error is again 
about 25 per cent. A very large part of 
this is the aggregate of many small native 
producers, but there are also many large 
producers under foreign control or super¬ 
vision. 

The largest of these is the Chinese 
Engineering and Mining Company organ¬ 
ized nearly 30 years ago. The company is 
largely British, although Chinese capital 
is also involved. There are three mines 
at Tongshan and Linsi, about 50 miles^ 
northeast of Tientsin, in Chili province. 
The production of these mines was a 
little more than 100,000 tons in 1881, and 
has steadily grown to 1,118,000 tons in 
1907. The mines are well equipped, an 
electric plant of more than 3000 kw. ca¬ 
pacity having just been installed for light¬ 
ing, pumping and hoisting underground. 
The product of the mines goes to supply 
the Imperial railways of north China, the 
coasting and trans-Pacific steamship lines, 
the neighboring cement, fire-brick and 
brick industries, and for domestic and 
industrial purposes in the near-by city of 
Tientsin. The coal dust is also made into 
coke, of which it furnishes a good grade. 

The next largest producers are the 
government mines at P’inghsang in the 
province of Kiangsi. These supply coal 
and coke to the government iron works at 
Hanyang, across the river from Hankow. 
The mines at present have a capacity of 
500,000 tons per year, but are being de¬ 
veloped to a capacity of 1,000,000 tons.. 
The exact production in 1907 could not be 
ascertained. About 80 per cent, of the pro¬ 
duct is manufactured directly into coke. 
The mines are under German supervision 
and are worked according to Western 
methods, the haulage being by electric 
power in the main entries. The surface 
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plant includes two washing plants; for 
the coal, like most Chinese coals, is rather 
high in ash. In addition to the coke ovens 
there are a briquetting plant and fire-brick 
kilns. The product goes by standard gage 
railroad 60 miles west to Chu-chou on the 
Siang river, whence it is sent by lighter 
280 miles to Hanyang. 

Coalfields of China 

The mines owned by the Shantung 
Bergbau Gesellschaft, at Fangtze and 
Poshan, near Tsinan-fu in Shantung, 
are also large producers, the total for 
1907 being 180,000 tons. These mines have 
also a washing plant, and operate through 
several shafts. The region is cut by in- 
trusives, which have seriously affected the 
coal in places. In 1907 the company had a 
mine explosion, probably the first case in 
China, and had some little difficulty in ob¬ 
taining miners afterward. The product 
finds a ready sale at Kiaotschou, with 
which it is connected by railroad. 

The mines at Lincheng in western Chili 
are connected with the Peking-Hankow 
railroad by a branch line 14 miles long, 
and supply that line with coal. A request 
for a statement of production elicited no 
response, but it is probably not yet much 
in excess of the needs of the railroad. 
The mines are under foreign supervision. 

A large native mine at Ching-hsing in 
Shansi supplies the branch line to Tai¬ 
yuan fu with coal, and also produces coal 
and coke for the general market. Ger¬ 
man capital has lately been interested, and 
the production is being increased. The 
production could not be ascertained, but 
is probably in the neighborhood of 100,000 
tons. The name of these mines is usually 
incorrectly given as Ching-ching. 

Large numbers of native mines are 
found near Tzechou in Shansi, Lingshan 
in Chili and also directly west of Peking. 
The coal from the latter is anthracite. The 
coalfields of north China have been de¬ 
scribed in some detail by Drake. In ad¬ 
dition to the areas described there are 
large coalfields in Kansu, but little is 
known of them. Accurate detailed in¬ 
formation is lacking regarding the south¬ 
ern provinces. The largest fields are in 
Honan, of which they cover a large part 
of the south and east portions, extending 
into Kiangsi. The coals are bituminous 
in the northern edge of this field and an¬ 
thracite in the south. 

In Kuangtung coal occurs at Sha-chou- 
fu, Kuang-cha-fu and along the border of 
the gulf of Tonking. In Hupeh coal oc¬ 
curs at Wuch’ ang fu and at Siang-yang 
fu. There is a large field at Wan-hsien 
in Ssuchuan, which a foreign company is 
beginning to work. Coal also occurs in 
Honan, Kiangsu, Kweichow, Kwangsi, 
Fokein and Chekiang provinces, but is 
either not much worked or little is known 
regarding it. The Japanese are engaged 
in developing coal mines in Manchuria, at 
Yentai and other places. The total acre¬ 
age of coalfields in China far exceeds 
that of any other country of the w'orld. 

Iron Ore 

Iron ores occur in ii of the 18 prov¬ 
inces, and are extensively worked in five 
provinces. For reasons previously given 
it is impossible to make any estimate of 
the amount and value of the production. 
Deposits in Shansi are extensively worked 
to supply numerous small local furnaces, 
while others in Honan and Hupeh supply 
both local furnaces and the government 
iron w'orks at Han-Yang. The govern¬ 
ment iron works of Japan also draw their 
supplies of ore from China, Anhwei and 
Kwangtung being the chief sources. The 
Germans are preparing to work the mag¬ 
netite ores of Shantung. Iron also oc¬ 
curs in Shensi, Ssuchunan, Hunan, 
Kiangsu and Kweichow, but the deposits 
are not much developed. When it is re¬ 
flected that the three most powerful coun¬ 
tries of the world are also the greatest 
producers of iron, steel and coal the fu¬ 
ture possibilities of China are seen to be 
enormous. 

Gold 

The next most important deposits are 
gold, copper and tin, but their exact re¬ 
lative importance cannot be stated in the 
absence of definite data. In The Mineral 
Industry for 1906 the production of gold 
for the whole of China was estimated at 
$4,500,000; while the same volume also 
quoted a Japanese estimate that the an¬ 
nual production of Manchuria alone w'as 
$10,000,000. This illustrates the degree of 
accuracy at present possible. As previously 
stated, the production is the aggregate of 
innumerable small producers whose in¬ 
terest it is to conceal the actual amount 
as much as possible. Knowledge of the 
deposits is almost equally meager. In 
Manchuria gold is widespread, both in al¬ 
luvial deposits, and numerous small quartz 
veins, from which the former have been 
derived. These are worked, the former 
by, panning, the latter by heating and 
quenching the ore to make it brittle, 
grinding in stone mills and panning the 
ground product. The methods used bear 
striking similarity to those used in Eu¬ 
rope in the fifteenth century. The in¬ 
dustry does not flourish as much as it 
might for the country is infested with 
bandits, who relieve the miner of his 
winnings, and not infrequently of his life. 
Since the close of the war policing of the 
country is rapidly progressing, and the 
production should rapidly increase also. 

In Shantung gold exists at various 
places, the best known being at P'ing-tu 
where there is a large and valuable de¬ 
posit of gold-bearing pyrite. This was 
formerly w’orked by stamp-milling and 
amalgamation, but on reaching the zone 
of unaltered sulphides, this did not give a 
satisfactory extraction and the mine is 
now closed down. What “improved 
methods” in .China have to contend with 
is shown by the fact that the concen¬ 
trates after having been re-treated could 
still be sold to the native farmers, who 

carried them home and occupied their 
time in the winter by regrinding and 
panning them. 

Gold is known to occur in Kansu, and 
there are quartz veins in the upper valley 
of the Han-ho, in Shensi. There is a 
small amount of gold washing along the 
Han-ho in Hupeh. Mines were formerly 
worked in the southern part of Anhwei. 
There are deposits in Hunan and 
Kuangsi, but they are not much worked. 
There are said to be valuable mines in 
Kuangtung. Gold occurs in Ssuchuan, 
but knowledge of this very valuable min¬ 
eral province is extremely scanty. 

Tin 

Yunnan is the principal producer of tin. 
The mines are at Kochiu-ch’ang, near 
]Meng-tze. The ores are reduced locally 
and the “base metal” shipped out through 
Cochin China to Hong-kong, where it is 
refined. The value of the output, as given 
in consular reports for 1906 is $2,500,000. 
The French railroad from Hanoi, in 
Cochin China now extends as far as 
Meng-tze, offering greatly increased facil¬ 
ities for transportation. Tin also occurs 
in Honan. Kuangsi and Fokien. The 
production in Kuangsi is small, and that 
of the others is unknown. 

Copper 

Copper has been mined in China for 
thousands of years, but in spite of that 
fact our knowledge of the industry is 
very vague. Yunnan and Ssuchuan are 
the chief producers. Mines are worked 
in tliree localities in Kweichow, and the 
metal also occurs in Shantung, Kuangtung, 
Anhwei and Hupeh. The mines in Yun¬ 
nan and Ssiichnan are the propertj' of 
the government, and the local authorities 
frequently have no little trouble in per¬ 
suading the miners to recognize that fact. 
The production, though large, is insuffi¬ 
cient to supply enough metal for sub¬ 
sidiary coinage and brass and bronze 
ware, so somewhat variable amounts, 
235,000 lb. in 1906, are imported. 

A few years ago the provincial mints 
began the coinage of copper i’ung-crh, or 
lo-cash pieces, that were supposed to pass 
at the rate of 100 to the Mexican dollar. 
These were so popular that they com¬ 
manded an even higher rate of exchange 
than that intended. As the profit in mint¬ 
ing at the prices of silver and copper 
then obtaining was from 200 to 300 per 
cent, according to tbe purity of the pieces 
(zinc was used in the alloy), it was not 
remarkable that the provincial authorities 
ran their mints night and day. In 1905 
1,500,000 lb. of copper were imported for 
this purpose, large quantities of silver 
being exported, although China is usually 
a heavy buyer of silver. The copper pieces 
fell rapidly in price, and as the standard 
of living of the common people is meas¬ 
ured in terms of these coins, the social 
disturbance w^as so serious that the na¬ 
tional government stopped the coinage. 
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The fall in the price of copper in 1907 
has again made the coinage of these pieces 
very profitable, and large quantities of 
Japanese copper are made into counterfeit 
coins and smuggled into China. 

Other Mineral Products 

Antimony and mercury are two import¬ 
ant minor metals in China. Most of the 
present production of antimony comes 
from Hunan; there are also deposits in 
Kiangsi, Kweichow and Ssiichuan. Both 
ore and metal are exported. Japan and 
the United Kingdom are the largest buy¬ 
ers. The production should steadily in¬ 
crease, for the manufacture of matches is 
growing rapidly, both in Japan and China. 
1 he value of the exported ore and metal 
in 1906 is given as $300,000. The actual 
production is, of course, much larger. 

Mercury occurs in various parts of the 
province of Kweichow. The ore is re¬ 
duced to metal locally, and the larger part 

precious and semi-precious stones, but 
there is little definite knowledge regarding 
them. In carrying out their policy of the 
Teutonization of Shantung, the Ger¬ 
mans have attempted to exploit the dia- 
mondfields near I-chang-fu, but so far 
with little success. 

The production of materials for the 
manufacture of porcelain and other forms 
of ware is, of course, very important, but 
such a variety of materials are used in 
different places and the industry is so 
scattered that no estimate can be made. 

Foreign Capital in China 

In conclusion it is necessary to say 
something in regard to the use of foreign 
capital in mining. In general, it may 
be broadly said that, so far as is possible 
China will grant no more concessions to 
foreign mining companies, and will em¬ 
ploy foreign money in mining as little as 
may be. China has had many unfortunate 

capital to enter. The demand for Amer¬ 
ican engineers is likely to grow, for the 
Chinese capable of directing such work 
are few, and are generally engaged in 
constructing the government railroads, 
which are continually increasing in num¬ 
ber, each railroad making a coal mine 
necessary and other mines possible. 

Remarkable Wear of Roll Shells 

The accompanying illustrations are in¬ 
teresting in showing the remarkable wear 
of some roll shells furnished by the Mid¬ 
vale Steel Company, of Philadelphia, 
Penn. Fig. i shows the roller tire of a 
new Chilean mill and an old one, which 
had been subjected to about four months’ 
wear on extremely hard ore at the Butte 
Reduction Works. Fig. 2 shows a series 
of shells of 30x14-in. rolls in use by the 
Queen Esther Mining and Milling Com- 

FIG. I 
CHILEAN MILL AND ROLL SHELLS 

FIG. 2 

goes to Hong-kong, where it is manu¬ 
factured into vermilion. No estimate of 
the production is possible. China has 
usually been a buyer of mercury but lately 
small amounts have been exported. 

Information in regard to the remaining 
products is even less satisfactory. Argen¬ 
tiferous lead is produced in Yunnan and 
occurs in various provinces, notably 
Kweichow, Hunan, Honan and Kuang- 
tung. Silver occurs in addition in Ssiich- 
uan, but the production is not enough to 
meet the demand and China is usually a 
steady buyer of this metal. Yunnan and 
Ssiichuan are the chief producers of zinc. 
It also occurs in Hupeh and Kweichow. 
Nearly $100,000 worth is exported an¬ 
nually, and large quantities are used in 
the manufacture of brass, etc. Nickel oc¬ 
curs in the upper valley of the Han-ho in 
Shensi. Petroleum occurs in Kansu and 
Ssiichuan, but is not exploited. 

China is a fairly large producer of 

experiences with the rather dubious bus¬ 
iness ability of foreigners, and has learned 
by experience to “Timeo Danaos et dona 
ferentes.” Mining has been no exception 
to this. The latest case is that of the 
Peking Syndicate, which a few years ago 
obtained a blanket concession covering 
very large and valuable areas in Honan 
and Shansi. In Honan a short line of 
railroad has been built and shafts sunk 
in places where it proved impracticable 
to work the coal. In Shansi there was no 
visible result of the activity except the 
construction of a branch line of railway 
and the development of such violent op¬ 
position on the part of the people of the 
province that the government was finally 
obliged to buy back the concession at a 
cost of $1,700,000. For this the Chinese 
now have a short line of railroad and the 
privilege of working their own mines. It 
is, therefore, not remarkable that the 
Chinese do not care to encourage foreign 

pany, of Mojave, Cal. When new, the 
shells were 3*4 in. thick. As shown in 
Fig. 2 they were worn down to about % 
to 1/16 in. thickness.. In both cases some 
new shells are shown for comparison. 

It is stated in San Francisco that the 
United States general land office has ap¬ 
pointed a field mineral inspector for north¬ 
ern California, and especially for Shasta 
county. He is to examine into the charac¬ 
ter of lands claimed to be most valuable 
for agriculture or for timber, but which 
may be really mineral in character. Many 
complaints from California have been 
made on this subject, and the attempt is 
to be made to prevent the locating of min¬ 
eral lands either for lumbering or agri¬ 
cultural purposes. The domain of the 
prospector has gradually been narrowed 
of late years, much mineral land having 
been acquired by locators of forest and 
agricultural claims. 
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Colliery Notes, Observations and Comments 
Practical Hints Gathered from Experience and from the Study of 
Problems Peculiar to Bituminous and Anthracite Coal Mining 

DEVELOPMENT AND MANAGEMENT 
If practical, allow the lower worked- 

out parts of gaseous mines to fill with 
water as this prevents the generation of 
^ases; the pressure of the water will con¬ 
fine them in the coal. 

When a hoisting engine has been stand¬ 
ing idle for an hour or so, an empty trip 
should be hoisted or lowered before rais¬ 
ing or lowering men in order to see that 
the machinery is in perfect running order. 

In a British colliery where all detonators 
were carefully tested by a galvanometer 
and strict supervision kept over their use, 
out of 43,161 shots fired during a period 
of 2^/2 years, only three shots missed fire. 

If wood-lagged drums must be used, 
the lagging should be made of dry, hard, 
straight-grained wood. Maple has been 
found to give the best results as it is capa¬ 
ble of withstanding the wear of the rope 
for a long time. 

Laws governing ventilation and the 
proper handling of dust are most neces¬ 
sary and to be commended; but until 
ignorance, carelessness and greed for 
money can be legislated out of e.xistence, 
mine accidents will continue to occur. 

The well known coalfields of Alaska 
are about equal in area to those of Penn¬ 
sylvania. Alaskan coal is mostly of in¬ 
ferior quality. It consists of three grades, 
semi-anthracite, bituminous and lignite, 
and ranges in age from Carboniferous to 
Eocene. 

The use of steel tamping bars in coal 
mines should be prohibited for if they 
strike a sulphur ball when a hole is being 
•charged, they sometimes make a spark 
which lights the powder and causes an 
explosion. All tamping bars should be 
-copper-tipped. 

It has been estimated that the employ¬ 
ment of carefully trained firemen would 
save 10 per cent, of the fuel used in 50 
per cent, of the plants in the United 
States; in 25 per cent, of the plants, 5 
per cent, of the fuel might be saved by 
such skilled men. 

When burning fine coal containing a 
large amount of sulphur, the clinkers 
which form are likely to adhere to the 
bars of the grate. This may be largely 
prevented by wetting the coal, by keeping 
water in the ash pit, or by introducing 
steam beneath the grates. 

One of the greatest troubles experi¬ 
enced in the use of mechanical stokers is 
the habit many firemen have of poking the 
fires unnecessarily instead of using the 

attachments provided for handling the 
coal. It is also wasteful to shovel fresh 
coal into the stokers, instead of feeding 
the fire through the hopper. 

Among the characteristics necessary in 
an ideal foreman are, broadness of mind; 
he should not be opinionated in regard to 
methods of work, machinery, or men; an 
ability to skilfully handle the men under 
him; promptness; self-control: firmness; 
perseverance; a knowledge of the proper 
amount of work to be done in a day; and 
a complete knowledge of all mining oper¬ 
ations, methods and machinery. 

One of the advantages gained by em¬ 
ploying air-hammer drills is the use of 
less powder to the hole for blasting the 
rock. It is true, however, that more holes 
have to be drilled than where a piston 
drill is used, but the location of each hole 
is absolutely under the control of the 
driller, which is not the case with holes 
put down by a piston drill; in this latter 
case, the holes branch from a common 
center and so cannot all be in the best 
position for blasting. 

All lines of shafting should be oiled 
at regular intervals. See that the oil 
does not drip or sling as this is wasteful 
and likely to injure the machinery. 
Splash-boards should be used to catch the 
oil that may be thrown from the rapidly 
moving parts of a machine and drip pans 
should be placed to catch all that falls 
from overhead bearings. The oil used be¬ 
tween wearing surfaces should be caught, 
filtered and used again. After being used 
several times as a lubricant on bearing 
surfaces it can be used with advantage in 
l)olt cutters and other similar machines. 

The Durango coalfield, near Gallup, 
New Mexico, has an area of 13,500 square 
miles, 1900 square miles in Colorado and 
the remainder in New Mexico. The total 
tonnage of the field is estimated to be 
80,000,000,000 short tons. The coal is 
bright and clean to handle, but when first 
mined, is hard and brittle, breaks easily, 
and produces a high percentage of fine 
coal. With the exception of the coal 
mined in the Durango district, this coal is 
of a non-coking character, therefore an 
excessive amount of fine coal is wasted. 
In some instances this waste amounts to 
as much as 20 per cent, of the run-of- 
mine output. 

A new electro-barograph has been in¬ 
vented to furnish an automatic and audi- 
ible signal in case of a sudden and dan¬ 
gerous drop of mine pressure. It consists 

of an aneroid barometer, fitted with three 
dry cells and a signal bell. The contact- 
maker may be adjusted at the beginning 
of each shift, or at any other appointed 
time. The distance between the pointer 
and the brush or contact-maker is ad¬ 
justed to the requirements of each mine. 
As soon as the bar of the barometer falls 
a certain distance, measured by the inter¬ 
val between the pointer and the brush, 
electric contact takes place between the 
bar and the brush and the bell rings. 

*On motors used for hoisting, oil and a 
high grade of wool waste should be used 
on the bearings, as cotton and low-grade 
waste become soggy and do not maintain 
their position against the shaft. This 
waste should be thoroughly saturated with 
oil; it should be soaked at least 48 hours 
and then allowed to drain on a rack for 
10 to 12 hours before it is used. If there 
is too much free oil, it is apt to work its 
way into the motor and damage it. A 
good grade of car-journal oil should be 
used. A heavier grade of oil is necessary 
for use in summer or on motors operated 
in warm places than for winter, or for 
work in a cool place, as the flow of oil 
is affected by the temperature of the sur¬ 
rounding atmosphere. Where grease is 
used as a bearing lubricant, the bearings 
require more attention than when oil is 
used. 

Nothing better illustrates the import¬ 
ance of New York City as a coal con¬ 
sumer than the voracity of the furnaces 
of the downtown sky-scrapers. One build¬ 
ing consumes 100 tons of coal a day, an¬ 
other between 75 and 100 tons, and still 
another 50 tons per day. The erection 
of a new sky-scraper of the average size 
means that at least 200 more carloads of 
coal must be brought into the city an¬ 
nually. The anthracite consumed an¬ 
nually in New York, including that for 
tugs and railroads within the city limits, 
amounts to 9,000,000 tons. This is more 
than one-eighth of the entire marketable 
output. The consumption of bituminous 
coal has been estimated at 6,500,000 tons 
a year. The strictly retail trade of the 
city amounts, at the least estimate, to 
7,000,000 tons, or nearly 2,000,000 tons 
more than are sold at retail in the cold 
northwestern States of North Dakota, 
South Dakota, and Minnesota combined. 
The retail coal business of the city is 
greater than that of any State in the 
Union, except, of course. New York State. 
Of .the total retail trade of the 10 largest 
cities. New York contributes more than 
one-third of the business. 
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Dynamite Storehouse 

In a recent bulletin of the Societe de 
rindustrie Minerale, Gaston Beuret de¬ 
scribes a rather elaborate structure for 
the storage of explosives that was built 
in connection with shaft development at 
Sancy. Its design was fully approved by 
the administration of mines. It is sep¬ 
arated by 150 m. from the nearest 
building. 

The chamber was built of the best 
ashlar masonry, after the plan shown in 
the accompanying drawing, and was then 
covered at least 4 m. deep with screened 
earth, with all the small stones removed. 
Opposite the entrance was built a smaller 

picket fence surrounds the magazine at a 
distance of 50 m. The doors are con¬ 
nected electrically with an alarm in the 
mine office, "in such manner that the open¬ 
ing of either door, or the cutting of the 
electric wire, will give a signal. The 
storage chamber was designed to hold 
200 kg. of dynamite, which obviated too 
frequent handling in the winter. 

Assay of Battery Chips and Screens 

Battery chips are usually sold at a fixed 
price per ton irrespective of their fixed 
value. As, however, the gold adhering 
to the iron often amounts to several 
ounces per ton, a good assay method is 

lowing charge is found by Wilmoth to 
give good result' : Battery chips i a.t., so¬ 
dium carbonate 1.5 a.t., fused borax 1.5 
a.t., sulphur 0.5 a.t., silica 0.5 a.t., lithage 
i.o a.t., and charcoal one gram. An iron 
nail should be added to the charge. The 
silica is added to protect the crucible. 

After quick fusion the charge is given 
a wash down with a small quantity of 
litharge and charcoal. In this assay the 
furnace must be run at a slightly higher 
heat than is itsual for a gold assay. The 
crucible must also be allowed to remain 
in the furnace fully 20 minutes after 
quiet fusion. If the heat be insufficient or 
the charge be poured too soon, the iron 
will be found in small lumps on top of 
the lead button and not completely ab- 

nVNNMITF. STOREHOUSE 

Itimensions aro in inotPi-s. 

pile of earth with a masonry niche de¬ 
signed to catch and render harmless any 
materials thrown out of the entrance 
passage in case of an explosion. 

A chimney extends from the level of 
the chamber floor to a hight of 2 m. 
above the top of the dirt pile. The flue 
connecting the interior of the chamber 
with this chimney slopes downward so as 
to prevent the admission of any burning 
or inflammable substance into the cham¬ 
ber. The top of the chimney is further 
protected by a grating. 

The outer entrance is closed by a firmly 
locked iron door, and the inner entrance 
to the storage chamber is closed by a 
locked wooden door. A barbed wire and 

ot great assistance in determining the 
proper value of such chips. The chips are 
usually received for assay in the form of 
fine filings or broken fragments up to half 
an inch in diameter. L. J. Wilmoth’ 
recommends a direct fire assay in prefer¬ 
ence to dissolving the iron in acid and 
assaying the residue, which is a slow and 
expensive method. 

The fire as.say converts the iron into a 
matte while the gold is collected as usual 
in a button of lead. None of the gold 
is carried in the matte, but if silver is also 
to be determined, the matte must be 
treated by the usual methods. The fol- 

^Journal of the Chemical and Metallurgical 
Society of South .\frica, Feh., I'.IOS; p. 230. 

sorlied into the matte, the assay being thus- 
rendered useless. 

The battery screen samples come into 
the assay office in the form of small 
clippings. They may be assayed in the 
same way as the battery chips, but it is 
better to roast them about an hour in a 
muffle as the resulting oxide can be read¬ 
ily pulverized. The oxidized matter thus 
obtained may be assayed as an iron ore. 
Or it may be converted into a regulns by 
the addition of sulphur. In converting it 
into a regulns the following charge is 
recommended: ’ron oxides, sodium car¬ 
bonate and litharg?, i a.t., each; silica;, 
fused borax and sulphur 0.5 a.t., each;. 
charcoal one gram and an iron nail. 

I 
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The Chinese in the Transvaal 

The Chinese experiment in the Trans¬ 

vaal is approaching its end. The men who 

were brought from China under contract 

are being sent back as fast as their terms 

expire, and this element of mine labor 

will practically disappear by the end of 

next year. At the end of May the number 

remaining was 22,667, out of nearly 60,- 

coo at one time employed in the mines. 

Although there was a heated discussion 

before the law providing for their ex¬ 

clusion was passed, the process of deport¬ 

ing them has been carried on quietly, and 

with little disturbance to the work of the 

mines, as is shown by their continued 

large production. 

Concerning their employment there have 

1 een widely differing opinions. The more 

general seems to be that they made fair 

miners, but they required close supervision. 

The Chinaman is a hard worker on his 

own account, but he is an adept at shirk¬ 

ing when he can do it without loss to 

himself. Under the peculiar conditions ob¬ 

taining in the Transvaal, where a very 

large proportion of hand labor is used, 

and where that labor must be low priced 

to enable the mines to earn a profit, the 

Chinese served a purpose and tided over 

a period when negro labor was scarce, 

owing to a variety of causes. They kept 

up the average work at the mines, and 

prevented a serious fall in gold produc¬ 

tion. Whether it is really desirable to 

keep them as a permanent element in the 

Witwatersrand, is a point on which the 

opinions of mine managers are said to 

vary widely, though many of them are 

cautious about expressing their views. At 

any rate, it was not their efficiency as 

miners or mine laborers that determined 

their e.xclusion. The law was passed on the 

ground that the inclusion of this new cle¬ 

ment in South Africa—already confronted 

with the problem of managing a negro 

population largely exceeding the whites in 

numbers—was wholly undesirable from a 

political and economic point of view. For 

that belief there seems to have been sub¬ 

stantial grounds, and locally these were 

accentuated by the difficulties found in 

dealing with the criminals included in the 

Chinese importation. The proportion of 

these was small, but enough to make 

trouble, which w-as kept as quiet as pos¬ 

sible, and but little discussed publicly. 

The mines have been fortunate in being 

able to secure an increased supply of 

negro labor as the Chinese were elimin¬ 

ated. The cessation of railroad and pub¬ 

lic works, the occurrence of two seasons 

unfavorable to agriculture and cattle-rais¬ 

ing, and the extension of recruiting into 

the Portuguese territory brought about a 

large increase in the number of Kafirs 

willing to work in the mines. At the 

end of May there were 130,000 employed 

on the Rand, and the number w’as gradu¬ 

ally increasing. The full operation of 

mines and mills and the large production 

of recent months furnish evidence that 

the present supply of low'-priced labor is 

at least sufficient. 

The problem of unemployed white labor, 

which is at present vexing the Transvaal, 

is another matter altogether. White la¬ 

bor and the extended use of machine drills 

are the remedy suggested, but apparently 

not favored by the mine-owners who con¬ 

sider low-priced labor essential to their 

prosperity. But this is properly a sepa¬ 

rate discussion. The Chinese question is 

decided, and it looks as if the decision will 

prove to be a w’ise one in the long run, 

from many points of view. 

Prices and Movement of Silver 

The price of silver, which began to de¬ 

cline in October last, reached a low point 

early in this year, from which there has 

been only a slight recovery. For the five 

months ended with May, the average 

price in New York was 54.869c. per ounce 

this year, as compared with 67.294c. in 

1907. The lowest monthly average this 

year was 52.795c., New' York, in May, 

which compares with 65.981c. in May, 

1907. The low'est daily quotation reached 

was 52c. in New York and 24d. in Lon¬ 

don, on May 6. From that point there 

has been a slight advance, but not at all a 

marked one. 

The cause of the fall and continued low 

price was not the same as in the case of 

the metals of construction, though the de¬ 

pressed financial condition undoubtedly 

has had a reflc.x effect on the silver mar¬ 

ket. The fall began last October, the 

direct cause being the failure of the rains 

over a large part of India, forerunner of 

short crops and diminished purchasing 

power in that country. As in previous 

years, the Far East has been the determin¬ 

ing factor in the silver market. Other 

causes have contributed to the fall in a 

less degree. The demand for silver for 

use in the arts has been much lighter than 
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last year, decreasing, as it always does, in 

times of financial disturbance. France 

and the other countries in the Latin Union 

have been light buyers for coinage so far 

this year. The United States Mint, while 

it has not been a buyer since April, has 

taken almost e.xactly the same quantity 

this year as last for the five months— 

4,978,300 oz. in 1907, and 4,967,000 oz. this 

year. 

For the shipments to the East we have 

to go to London, which is still the great 

market where the silver trade is handled. 

For the five months to the end of May 

the shipments to India were £5,445,244— 

approximately 41,975,000 oz.—in 1907, and 

£3,584,018—approximately 33,950,000 oz.— 

in 1908; a decrease of 34.2 per cent, in 

value, and 19.2 per cent, m quantity. 

China took some silver early in the year, 

but has bought none for several months, 

and is now offering some quantities for 

sale. 

Market supplies have not been lacking, 

while the demand was falling off. The 

United States furnishes four-fifths of the 

supplies sold in London, and its total ex¬ 

ports for the five months were $23,858,610 

—or about 35,450,000 oz.—in 1907, and 

$21,077,885—or about 38,415,000 oz.—this 

year, a decrease of 11.2 per cent, in value, 

but an increase of 8.3 per cent, in quan¬ 

tity; the difference being due to the lower 

prices this year. Other supplies from pro¬ 

ducing countries show small changes. 

Australia, which is the only important 

shipper to the Far East outside of Lon¬ 

don, had a large silver production in 1907, 

and has probably kept it up this year; but 

no statistics are available. 

The latest reports from India are more 

favorable, and indicate better crops for 

the current season, with some revival of 

purchasing power for the Indian buyers. 

This promises some advance in prices, but 

it will probably be slow. It is the pur¬ 

chase and holding of silver by individual 

buyers in India which takes up the surplus 

metal of the world, and in the end regu¬ 

lates the price of silver in the world’s 
market. 

Enjoining Gold Dredging in 

California 

The formal legal proceedings to enjoin 

gold dredging in California have been 

begun. These proceedings are instigated 

by the same interests which succeeded in 

practically stopping hydraulic mining in 

the State, and for the same reasons—the 

claim that those operations injure some 

agricultural lands and interfere with 

navigation of some of the rivers of the 

State. The present suit is regarded as 

a test case, and is brought in the name of 

the county of Sutter, to enjoin the Penn¬ 

sylvania Gold Dredging Company from 

working its dredges at Oroville, on the 

ground that the tailings are deposited in 

Feather river, and are liable to obstruct 

navigation in the rivers to which that 

stream is tributary. The movement ap¬ 

pears to be supported by the forming in¬ 

terest, even in Butte county, where the 

largest dredging operations are carried 

on, and where they constitute an import¬ 

ant contribution to the industrial activities 

of the county. 

The dredge-owners are prosperous, for 

the most part, and are well supplied with 

money; so that the present suit, as a test 

case, will probably be stubbornly contested 

in the courts. 

Iron Ore Resources of Canada 

In view of the fact that iron-ore re¬ 

serves in the United States are practically 

controlled by the Steel Corporation and a 

few other large companies, the question of 

Canadian iron-ore supply is of consider¬ 

able importance to this country, as well 

as to the growing industries of Canada. 

At present the iron-ore production of the 

Dominion is not large, outside of Nova 

Scotia, but the unworked and partly un¬ 

explored reserves arc believed to present 

many possibilities for the future. 

> In the Lake Superior region the results 

of exploration on the Canadian side of the 

line have hardly come up to expectations. 

The Michipicoten range has developed 

only one good mine—the Helen, which 

supplies the blast furnaces at the Sault 

Ste. Marie. Explorations on the Atikokan 

are still being carried on, but they are 

mainly in the Steel Corporation interest, 

and the results obtained—if any—have 

not been made public. On the southeast¬ 

ern end of this district, however, a prom¬ 

ising iron mine has been opened, the ore 

from which will be used in the new blast 

furnace at Port Arthur, owned by the 

Mackenzie-Mann interests. A little 

further east, in the Moose Mountain 

range, not far from Sudbury, a large mine 

is being opened, from which ore can be 

shipped over an 80-mile railroad to Lake 

vessels on Georgian Bay, or over the 

Canadian Pacific and the Canadian North¬ 

ern roads. The Moose Mountain mine is 

controlled by parties in the United States, 

though the Mackenzie-Mann combination 

is said to have an interest. In the Nipigot> 

lake area and other sections of northern 

Ontario, nothing of importance has been 

found as yet, though there is enough to 

warrant further search for workable 

areas. 

In Quebec it appears quite probable that 

good deposits of workable iron ore ex¬ 

ist in the north country, which will be 

opened by the building of the eastern di¬ 

vision of the new Transcontinental rail¬ 

road. Mr. Obalski, the chief of the Min¬ 

ing Bureau, believes strongly in the possi¬ 

bilities of the extensive areas of iron sand 

on the north shore of the lower St. 

Lawrence. The main point to be deter¬ 

mined is the possibility of concentrating 

and agglomerating this finely divided ma¬ 

terial on a commercial scale, to fit it for 

use in the blast furnace. 

The resources of Nova Scotia are well 

known. At present the mines worked do 

not do more than supply local needs. 

Hardly that, indeed, for the Dominion 

Steel Company has had to go to New¬ 

foundland for part of the ore required 

for its blast furnaces at Sydney. 

The Mines Department of the Dominion 

has begun a systematic investigation of 

the iron-ore resources, which will un¬ 

doubtedly add much to our knowledge of 

their extent and future possibilities. This 

work will be of much value in pointing 

out the more promising fields for future 

explorations. 

The Transvaal gold production for 

May was $12,029,775, the largest month¬ 

ly return ever made, with the ex¬ 

ception of Docemlier, 1907, when the 

figures were swelled by the inciu.sion 

of gold reserved from previous months. 

For the five months ended May 31 the 

total was $58,392,420, an increase of 7.4 

per cent, over last year. This increase 

was made, notwithstanding the continued 

deportation of Chinese laborers, which, it 

was predicted, would largely cut down the 

production. The place of the departing 

coolies, however, has been more than 

filled by the influx of Kafirs, as is shown 

by the results. 
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Views, Suggestions and Experiences of Readers 
Comments on Questions Arising in Technical Practice or Sug¬ 

gested by Articles in the Journal, and Inquiries lor Information 

CORRESPONDENCE AND DISCUSSION 

The Market Price and Gold 

Production 

One of our foremost “captains of in¬ 
dustry” in a speech before the convention 
of Governors recently held in Washington 
made the statement that, “The production 
of gold is controlled wholly by the market 
price.” That this is not so is patent to 
all miners. The production of gold is 
governed rather by chance discovery and 
by the improvements in the art of mining 
and extracting the precious metal. 

The market price of gold had nothing 
to do with thq forty-five hundred odd mil¬ 
lions obtained by means of slave and con¬ 
tract labor during tbe last too years, nor 
the thousand millions obtained by con¬ 
quest and the nine thousand millions se¬ 
cured by means of slavery since the time 
of the discovery of America to the pres¬ 
ent time, nor that produced by other 
means; for it has been shown by many 
authorities that taking into consideration 
all outlay gold has in late years been pro¬ 
duced at a loss. While the mines that 
pay dividends are exceptional, those that 
produce gold at a loss are plentiful. The 
extraordinarily rich deposits of gold that 
have at various times been found is the 
great inducement to gold miners, and the 
market price which is the mint price and 
which is $20.67 per oz. had nothing to do 
with their activity. 

The market for gold has been unre¬ 
stricted since the mints of the western 
world were thrown open to the free coin¬ 
age of gold. The price of gold is fixed' 
because the mint offers $20.67 Per oz. for 
It. Here we have a substance for which 
there is a constant demand both in the 
arts and in the coinage systems of the 
various countries of the world. This 
fixed price for gold is due to law and to 
that alone. 

The stock of gold on hand and in public 
depositories of the world is roughly five 
or six billions of dollars. The annual 
production is about four hundred mil¬ 
lions (of which a part is consumed in the 
arts) but the annual addition to the stock 
of currency has but little effect on the 
prices of commodities; and indeed the in¬ 
crease in the supply is hardy keeping pace 
with the world’s requirements. 

Causes of Increased Production 

The improvements in the art of mining 
and in the reduction of ores have been 
the principal cause of the increased pro¬ 
duction of late years. Without the cya¬ 
nide process gold mining in South Africa 

would not have been possible, and the 
hundred millions or more per annum 
from that source would not have been 
forthcoming. There are other conditions 
worthy of attention. It is not prudent to 
put the unskilled and uneducated miner 
or the business man unaccustomed to min¬ 
ing in charge of mining operations. The 
class of mines that such men could work 
at a profit were first to be worked out. 
The gravel or quartz deposits were rich 
and required less technical knowledge for 
the extraction than now. The engineer 
must now handle ores that under the best 
conditions may return but small profit per 
ton and only skilled and trained operators 
can hope to carry out such undertakings 
successfully. Very often a large outlay 
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is required before a pound of ore can be 
crushed or washed by machinery. The 
capacity of the plant, the character of the 
machinery and the processes both for min¬ 
ing and winning the gold are subjects for 
expert consideration. 

While the axiom, “The sooner the mine 
is exhausted the greater the profits,” may 
hold good, yet in practice the size of the 
plant must be determined by the amount 
of capital available at the time, the geo¬ 
logical conditions and the size of vein and 
the ease or difficulty of keeping up re¬ 
serves. Over-valuation with the great pro¬ 
portion of the shares in the. hands of the 
promoters is the curse of mining; but in 
this respect times are changing for the 
better. The indications point to a saner 
method of mine finance by employing more 
competent mining advisers. When all 
mining is conducted on business lines with 
men in control of the operations whose 

business is mining, we may expect to see 
a great increase in the profit. 

Fluctuations of Values 

The variation in the price of other 
metals found in countries where gold min¬ 
ing is conducted influences the production 
of gold. When the values of these metals 
fall the men flood the local mining market 
and immediately go prospecting on their 
own account for gold. We can see the 
effects of conditions of this kind in the 
last year. Many copper mines in the 
western States were forced to suspend 
operation when the price of copper 
dropped; mines which started operations 
when the price of copper was high were 
forced to shut down and this threw many 
men out of work. What was more natu¬ 
ral than that these men should gravitate 
to the adjacent gold-mining States for 
employment and prospect in hopes of 
finding rich placers or quartz mines? The 
result is that many new districts were 
discovered which in time will turn out 
millions of dollars worth of gold. 

The so-called appreciation of gold had 
nothing to do with these discoveries, but 
the depreciation of other metals indirectly 
led to them. The price of gold is fixed by 
law. The amount of commodities that an 
ounce of gold will buy when converted 
into money does not at all influence the 
production of gold. The miner pays a 
dollar a day for his board whether sugar 
is 5c. or loc. per lb. In fact the labor 
unions have a much greater influence on 
the production of gold than have prices of 
commodities. Algernon Del Mar. 

New York, June 4, 1908. 

[Mr. Del Mar writes about a subject 
concerning which there is a great diversity 
of opinion. In regard to the notion, now 
prevalent, that recent high prices have 
been due to a depreciation in the value 
of gold, the Journal has repeatedly ex¬ 
pressed its doubt that there has been any 
depreciation. The position of gold in the 
world’s markets is a matter of great im¬ 
portance to which we shall refer at length 
in future issues of the Journal.—Editor.] 

Brangle Ore 

In the Journal of June 13 there is an 
inquiry from a correspondent as to the 
definition of “brangle ore” in the Wis¬ 
consin zinc district. In your reply you 
state it is a common British mining term 
that is equivalent to saying “speckled with 
ore.” While this might be interpreted 
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.-as being equivalent to our common 

^\mcrican term “disseminated ore, ’ I beg 

to state that in the Wisconsin region, 
which has a number of local innovations, 

the term brangle ore is applied to a type 
quite different from that known there as 

disseminated ore. 
In Wisconsin the term “brangle 

ground” is applied to the upper, highly 

leached portion of the Galena limestone 
that is in a more or less cavernous or 
highly honeycombed condition through 

the leaching of atmospheric waters. While 
the cavities are not large, they are very 
numerous and are the type frequently 
found in the Trenton limestone, and 
which has been not inappropriately 

named “petrified wasp-nests.” When such 
cellular limestone has the small cavities 
or cells more or less filled by lead or zinc, 

it is known as brangle ore. 
In the deeper ground in the Wisconsin 

district below the permanent water level, 
the disseminated ore also occurs, usually 

a metasomatic replacement and similar in 
type to the disseminated ores of south¬ 
east Missouri. There is, therefore, a 

very marked difference in the brangle 
and disseminated ores in Wisconsin, since 
the former are in the soft, highly porous 
limestone that is usually only slightly re¬ 

filled by lead or zinc ore, while the typical 
disseminated ore is in hard ground that 
is solid and in which the ore is a mole¬ 

cular replacement. 
There is a significant reason for mak¬ 

ing this apparently trivial distinction. 

Thus far the brangle deposits have not 
proved to be very large or persistent ore- 
bodies, although often very rich; in some 

of the pipe veins of the Dubuque district 
the brangle ores yielded 30 to 40 per cent, 
jack, or zinc blende. The disseminated 

type of orebodies are usually much more 
persistent and reliable for they occur in 
the "core” or footwall of the flat and 
pitch types of deposits. They vary con¬ 

siderably in grade; some of the large 
pitches and flats yield only 5 to 10 per 

cent. jack, while the disseminated orebody 
in the upper level of the Baxter mine 
yielded from 30 to 35 per cent. jack. 

Runs of ore shoots of the brangle type 

sometimes change in depth into the more 
persistent flat and pitch type of ore de¬ 
posit. as in the Enterprise mine, at Platte- 
ville, a!id the Mills mine, at Hazel Green. 

H. A. Wheeler. 

St. Louis, Mo., June 15. 1908. 

Consul Thomas H. Norton, writing 

from Chemnitz, states that one of the old¬ 
est and best known silver mines in 

Europe, that of Freiberg, in Saxony, is 

soon to be permanently closed after a long 

continued and practically uninterrupted 
•period of exploitation, dating back to 

1163.' 

Peat for use as a steam fuel is obtain¬ 

able as cut peat, machine peat, briquetted 
.qieat, and dirsl peat, or peat powder. 

Assay of Gold Telluride Ore 

G. Borrowman (fount. Am. Chem. 

Soc., XXX, pp. 1023-1027') has made 
some investigations on the losses in as¬ 
saying telluride gold ores. The ore se¬ 
lected for the investigation contained 

10.5 per cent, tellurium, chiefly as hessite 
and sylvanite. The ore was silicious and 

had a reducing power of about 1.5. To 
obtain as uniform a sample as possible, 

the ore was ground to pass a 120-mesh 
sieve, then further ground in agate until 
it all passed through bolting-cloth. Por¬ 

tions of o.i a.t. were taken for assay, be¬ 
ing weighed on a quantitative balance. 

The fusions were made in a muffle at a 
temperature of about 1200 deg. C.; the 
fluxes were passed through a 40-mesh 
screen and mi.xed with the ore until thor¬ 

oughly homogeneous. 
To investigate the fusion slag loss due 

to tellurium, series Nos. i and 2 were 
run. In the series No. 2 the charge was; 

Ore O.I a.t.; flux in grams, litharge 90; 

silica 10; argols 2.5; sodium bicarbonate 
30; salt cover. The tellurium was re¬ 
moved from the sample in series No. i 
by boiling with nitric acid (1.27); the 

residue w^as washed, dried and fluxed as 
in series No. 2, and inquarted with silver. 

The slags from each series w'ere ground 
and assayed, using litharge, .30 grams; 
argols 2 grams; salt cover. The button.s 

from both the slags and ores w'ere 

cupelled. 

GOLD IN FUSION SL.\GS. 

Series No. 1. Series No. 2. 
Ore. Ore. 

Gold, Oz. per Slag. Gold, Oz. per Slag. 
No. Ton. Gold. Ton. Gold. 

1 161.4 None. 161.0 Trace. 
2 161.8 None. 161.6 None. 
3 161.8 None. 162.0 Trace. 

,4 162.3 None. 161.0 None. 

Aver. 161.8 161.4 

The effect of tellurium is evidently 

negligible as regards the gold loss in 
slag. 

Series No. 3 was run to determine the 
effect of tellurium in cupellation and the 
oxidizing eftect of litharge on the tel¬ 

lurium in the crucible charge. The 
samples were run in duplicate; one of the 

lead buttons from each set w'as analyzed 
for tellurium and the other button cu¬ 

pelled and parted. 

EFFECT OF TELLURIUM IN CUPELLATION 
(Series No. 3). 

Grams. Milligrams. Gold, Oz. per 
No. PbO in Charge. Te in Button. Ton. 

1 90 Lost 161.0 
2 120] 287.5 162.4 
3 150 298.9 161.8 
4 180 176.8 161.5 

Average • 161.7 

Results 

The different amounts of litharge make 
but little difference in slagging the tel¬ 
lurium. A duplicate silver bead from No. 

I of this series contained 6.9 milligrams 
of tellurium, and even with this amount 

present there is a negligible loss of gold. 
1 he last series. No. 4, was run to learn 

the effect of variation of temperature of 

fusion on gold recovered, and the amount 
of tellurium carried into the lead button. 
The work was run in duplicate, one lead 
button being run for tellurium, and the 
other for gold; 

SERIES NO. 4. 
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1 800 30.5 161.0 258.2 
2 1000 32.5 161.6 150.0 
3 1250 32.8 162.0 195.6 
4 1600 32.8 161.6 

161.6 

215.9 

The temperature seems to have little 
effect on the gold recovery or the amount 
of tellurium in the lead button. 

It is evident that the irregularities at¬ 
tributed to tellurium are overdrawn, and 

the presence of tellurium in the silver 
bead does not necessarily imply a gold 

loss in cupellation, although, of course, it 
is not permissible in silver work. In 
silver work the author recommends a 

preliminary treatment with nitric acid, 
w’ith a subsequent precipitation of the sil¬ 
ver as chloride, which may be dried and 
added to the gold residue for the cru¬ 
cible fusion. The author believes that 

some of the previously reported differ¬ 
ences in assaying telluride ores are more 
likely to have been due to lack of homo¬ 
geneity of the sample than to the presence 
of tellurium. 

Sault Canal Traffic 

The report of traffic through the Sault 
Ste. Marie canals form the opening of 
navigation to June i shows a remarkable 

falling off, the total freight moved having 
been in short tons; 

1907. 1908. Changes. 

East-bound. 6,61.'),479 1,049.913 D. .5,.56«),166 
West-bound. 2,307,398 618,829 D. l.f.88,569 

Total. 8,922,879 1,668,142 D. 7,254,735 

The number of vessels passing this 
year was 1343, showing an average cargo 

of 1242 tons. The mineral freights in¬ 
cluded above were, in short tons; 

1907. 1908. Changes, 

Coal. 2,092.278 4.53,149 D. 1,639,129 
Iron ore. 5,496,767 263,882 0.6,232,885 
Pig and manuf. iron 62,301 50,820 D. 1,481 
Copper. 14,872 14,264 D. 608 
Salt, In bbl. 113,206 163,534 I. 60,328 

The decrease in coal this year was 
78.3 per cent., and in iron ore 95.2 per 
cent. 

Imports of sulphur from Sicily into the 

United States have decreased from 83,201 
tons in 1905 to 20,299 tons in 1907. The 

exports of Louisiana sulphur were 14,437 

tons in 1907; there was none exported in 

1905. 
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A New-Old Copper District 

in California 

Special Correspondence 

'1 he Low Divide copper mines in Del 
Norte county, Cal., are now being oper¬ 
ated after over 40 years idleness, and 
shipments of ore are about to begin. The 
ore will be hauled from the mines to 
Smith river bridge, then taken in cars to 
Crescent City and thence shipped by sea 
to the smelters on San Francisco bay. 
These mines were worked in the early 
^‘sixties” and the ore was shipped to 
Swansea, Wales, at a cost of about $30 
per ton. The unfavorable economic con¬ 
ditions finally closed the mines down. 
Most of the copper deposits in this county 
lie along its northern border, on the 
northern tributaries of Smith river. There 
are three districts on the belt, the oldest 
one being the Low Divide. It is not un¬ 
usual for the ores to carry 30 per cent, 
copper, but the deposits thus far worked 
have been limited in extent and generally 
irregular, consisting of a series of bunches 
or lenses of ore arranged along a zone 
•which is itself only vaguely definable. The 
ore, however, is often of high grade, con¬ 
sisting of copper glance, black and red 
oxides, carbonates and native copper. The 
cost of shipping ore from Crescent City 
to San Francisco is $5 to $6 per ton, to 
which must be added the cost of bringing 
the ore from the mines to Crescent City. 

Robert Hallowell Richards 

On the evening of Saturday, June 6, 
there was held at the University Club, 
Beston, a dinner in honor of Prof. Robert 
H. Richards upon the completion of 40 
years’ continuous teaching at the Massa¬ 
chusetts Institute of Technology. About 
40 were present at the dinner, and 
speeches in praise of Professor Richards’ 
work as a teacher, as an organizer of the 
course in mining engineering and metal¬ 
lurgy, as a perfecter of metallurgical pro¬ 
cesses, as secretary of the faculty, as first 
president of the alumni association, and, 
above all, as a man, were made by Mr. 
Munroe, ’82, who presided, by Dr. Noyes, 
’86, acting president of the institute, by 
Professor Niles, by Colonel Livermore, 
Mr. Fish, and Hon. Eben S. Stevens, ’68, 
of the corporation, and by Professor Hof- 
man, of the Department of Mining and 
Metallurgy. In the course of the evening, 
extracts were read from a number of the 
letters and telegrams which had been re¬ 
ceived, all of them unanimous in their ex¬ 
pression of praise and affection. After 
the reading of these extracts James P. 
Tolman, ’68, on behalf of the many 
donors, presented to Professor Richards 
a hand-wrought silver bowl, made by Mr. 
Forssen, of the Society of Arts and Crafts, 
and inscribed around the rim, in Roman 

letters: Robert hallowell richards— 

MASSACHUSETTS INSTITUTE OF TECHNOLOGY 

—JUNE, MCMVIII—^FORTY YEARS IN THE 

SERVICE. In response to this gift Dr. Rich¬ 
ards (for he had just returned from re¬ 
ceiving the degree of LL.D. from the 
University of Missouri) responded in a 
characteristically modest speech, which 
was received with great favor. 

The U. S. Geological Survey 

The work of the U. S. Geological Sur¬ 
vey is carried on by means of appropria¬ 
tions made each year by Congress, chiefly 
in the act providing for “sundry civil ex¬ 
penses of the Government’’ and pupularly 
known as the sundry civil bill. For the 
coming fiscal year—1908-09—this act ap¬ 
propriated for the Survey $1,335,520, 
specifying that the sum be applied to the 
following purposes: 

Geologic surveys. J200,000 
Paleontologic researches. 10,000 
Chemical and physical researches_ 20,000 
Mineral Resources report. 75,000 
Topographic surveys. 300,000 
Forest-reserve topographic surveys... 75,000 
Water-resources investigations. 100,000 
Structural-materials investigations... 100,000 
Fuel-testing investigations. 250,000 
Geologic maps, printing and engrav- 

Illustrations for reports. ' ,18,280 
Books for library.2,000 
Statutory and temporary salaries_' ^ 85,240 

$1,335,520 

An appropriation of $80,000 for the in¬ 
vestigation of Alaskan mineral resources 
by the Geological Survey was carried in 
the deficiency bill, passed early in the 
spring. 

An appropriation of $157,350, to be ex¬ 
pended under the direction of the Secre¬ 
tary of the Interior, was also made in the 
legislative act for coal-mine inspection 
in the Territories and for investigating the 
cause of mining accidents, and the work 
has been intrusted to the Survey. 

Other appropriations, for rent of offices 
in Washington and for the publications, 
make the total for the work of the Sur¬ 
vey exceed one and three-quarter million 
dollars. 

American Institute of Chemical 

Engineers 

This new technical society was organ¬ 
ized at the Engineers’ Club, Philadelphia, 
Monday, June 22. About 20 were present 
at the meeting; the society will begin with 
a membership of about 80, which it is ex¬ 
pected will increase rapidly. The follow¬ 
ing officers were elected to serve for the 
current year: President, S. S. Sadtler, of 
Philadelphia; first, vice-president, C. F. 
McKenna, of New York; second vice- 
president, H. A. Hunicke, of St. Louis; 
third vice-president, E. G. Acheson, of 
Niagara Falls; secretary, J. C. Olsen, of 
Brooklyn; treasurer, W. M. Booth, of 
Syracuse; auditor, R. K. Meade, of 
Nazareth, Penn. These, together with 
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nine directors, constitute the council, or 
governing body, of the institute. 

Membership in the institute is limited 
to chemical engineers who must be at 
least 30 years of age and must have had 
at least 10 years of practical experience, 
but graduates of technical schools and 
universities approved by the council, are 
qualified by six years of practical experi¬ 
ence and holders of a doctor’s degree are, 
moreover, credited with the time spent in 
preparation for that special degree. The 
annual dues are $15. When the member¬ 
ship has reached 200, there is* to be an ini¬ 
tiation fee of $15 to be paid by candidates 
thereafter admitted to membership. 

The purpose of the society is to pro¬ 
mote the advancement of the profession 
of chemical engineering, the maintenance 
of high professional standards, and the 
increase in technical knowledge through 
the publication of papers and discussions 
all of which are highly commendable 
objects. 

A Smelter Smoke Test 

Special Correspondence 

There was an interesting test recently 
applied in the controversy between the 
smelter people and the residents around 
San Francisco bay in California. The 
managers of the Selby Smelting Com¬ 
pany claim that Benicia suffers as much 
from the fumes from the oil and powder 
works down the bay as from the smelter, 
and in order to prove this, by giving the 
people a chance to smell the other fumes, 
closed down the smelter a few days, dur¬ 
ing wffiich as much complaint as ever was 
made about the fumes. For this reason 
the company does not wish to be held en¬ 
tirely responsible for the objectionable 
condition of affairs. The Benicia people 
W'ill, in their litigation, now have to 
bring more conclusive evidence than here¬ 
tofore as to the smelter fumes being a 
nuisance. 

In a report on the mineral resources of 
the Dominican Republic the British vice- 
consul at Santo Domingo writes that the 
petroleum belt measures over 190 square 
miles. The oil is found in great abund¬ 
ance in.the province of Azua, and the 
fields are said to extend from a point near 
the town of Azua for many miles into the 
interior. At present this deposit is under 
exploitation by an American company, 
known as the West Indian Petroleum 
Mining Company. The first well sunk 
threw out a column of oil over 70 ft. 
high. It seems probable that the entire 
belt extends from Azua, on the southern 
coast, to Puerto Plata and Monte Cristi, 
on the northern coast. 

Silicon-copper is used in bronzes to 
eliminate the oxides formed in casting. 
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Patents Relating To Mining and Metallurgy 
A Selected and Classified List of New Inventions Described 

during the Past Month in the Publications of the Patent Offices 

UNITED STATES AND BRITISH PATENTS 
A copy of the specifications of any of 

these patents issued by the United States 
Patent Otlice wiii be mailed by Tue Engin- 
EKuiNG AND MINING JouuNAL upon the re¬ 
ceipt of 25 cents. British patents are sup¬ 
plied at 40 cents. In ordering specittcations. 
correspondents are requested to give the 
number, name of inventor and date of issue. 

ALUMINUM 

ALUMINUM OXIDE—Process for the Pro¬ 
duction of Aluminum Oxide. Frank W. Mor¬ 
ris, Victoria, British Columbia, Canada. (U. S. 
No 890,084; June 9, 1908.) 

REDUCTION—Process of Winning Alumi¬ 
num or Other Metals From Their Compounds. 
Henrv S. Blaekmore, Mount Vernon, N. Y. 
(U. No. 889,098; May 2t>, 1908.) 

ANTIMONY 
RECOVERY—Wet Process of Recovering 

Antimony in a 1‘ure State from Ores, Con¬ 
centrates. Tailings and Slimes Containing It. 
John R. Masson, Wandong, Victoria, Aus¬ 
tralia. (U. S. No. 890,432; June 9, 1908.) 

ISON AND STEEL 

BRIQUETTING—Method of Dephosphor¬ 
izing and Reducing Iron Ore. John T. Jones, 
Iron Mountain, Mich., assignor of one-half 
to George A. St. Clair, Duliith, Minn. (U. S. 
No. 890,233; June 9. 1908.) 

CHARGING DEVICE for Blast-Furnaces. 
Arthur G. McKee. Cleveland. Ohio, assignor 
of one-fourth to Frank K. Hoover and one- 
fourth to Arthur J. Mason. Chicago, Hi. 
(U. S. No. 890.509; June 9, 1908.) 

DEPHOSPHORIZING—Method of Dephos¬ 
phorizing Ores. John T. Jones. Iron Moun¬ 
tain, Mich., assignor of one-half to George 
A. St. Clair, Duluth, Minn. (U. S. No. 
890,230; June 9, 1908.) 

BLAST-FURNACE-CHARGING APPAR¬ 
ATUS. David 1. Miller, Sheffield, Ala. (U. 
S. No. 887,723; May 26, 1908.) 

ORE-SMELTING FURNACE. John T. 
Jones. Iron Mountain, Mich., assignor of 
one-half to George A. St. Calir, Duluth, 
Minn. (U. S. No. 890,232; June 9, 1908.) 

ORE-REDUCING FURNACE. John T. 
Jones, Iron Mountain, Mich., assignor of one- 
half to George A. St. Clair, Duluth, Minn. 
(U. S. No. 890,229; June 9, 1908.) 

ORE TREATMENT—Method of Treating 
Ore. John T. Jones, Iron Mountain, Mich., 
assignor of one-half to George A. St. Clair, 
Duluth, Minn. (U. S. No. 890,231; June 9, 
1908.) 

ORE TREATMENT—Method of Treating 
Iron Ores. John T. Jones, Iron Mountain, 
Mich., assignor of one-half to George A. St. 
Clair, Duluth, Minn. (U. S. No 890,234; 
June 9, 1908.) 

SLAG UTILIZATION—Improvements in 
Treating Slags, from Steel- and Iron-making 
Processes and Utilizing the Products Thereof. 
Tomas Twynam. Wynyard House, Coatham 
Road. Redcar, Yorkshire, Eng. (Brit. No. 
9073 of 1907.) 

COAL AND COKE 
FORMALDEHYDE^A New Fuel (Formal¬ 

dehyde) for Industrial Purposes. Felix 
Clauss, Berlin, Germany. (Brit. No. 21,360 
of 1907.) 

PEAT—Improvements in Processes of 
Preparing Peat. Charies Ulmer Greeley, 
Bangor. State of Maine, U. S. A. (Brit. No. 
9911 of 1907.) 

TREATMENT OF COAT..—Improved Treat¬ 
ment of Coal for Fuel and Gas Manufacture. 
James Jowett, Chestnut Cottage, Bolton-le- 
Sands. Lancashire, Eng. (Brit. No. 14,893 
of 1907.) 

COPPER 

HYDROMETALLURGY—Liquors resulting 
from wet copper process are treated with 
ordinary calcium carbonate in quantity ap¬ 
proximately equal to the amount of iron con¬ 
tained in the liquor. Air is then blown 
through the mass and practically all the iron 
is deposited, leaving the zinc to be pre¬ 

cipitated liy the action of the lime, or as zinc- 
white. Josiah W. Knaston and the United 
Alkali Company, Ltd., Liverpool, Eng. (Brit. 
No. 12,575 of 1907.) 

ORE TREATMENT—Method of Treating 
Copper Ores. John T. Jones, Iron Mountain, 
Mich., assignor of one-half to George A. St 
Clair, Duluth, Minn. (U. S. No. 890,563; 
June 9, 1908.) 

GOLD AND SILVER 

AMALG.VMATOR. Einillous C. Ziegler, 
Centralia, Wash. (U. S. No. 890,010; June 
9, 1908.) 

AMALGAMATOR. Willis C. Bourdette, 
Gunnison, Colo. (U. S. No. 889,099; May 
26, 1908.) 

CONCENTRATOR or Washer for Precious 
Metals. Oliver H. Wade. Boston, Mass., as¬ 
signor of one-third to I’eter P. Porter, Bos¬ 
ton Mass. (U. S. No. 889,864; June 2, 
1908.) 

ClANIDATION—Apparatus for Treating 
Liquids. Wilbur A. Hendryx, Denver, Colo. 
(U. S. No. 899,130; May 26, 1998.) 

CYANIDATION—Filtering and Decanting 
Apparatus. Wilbur A. Hendryx. Denver, t’olo. 
d'. S. No. 889,131; May 26. 1998.) 

FILTER. Edwin Burt, El Oro, Mexico. 
(IT. S. No. 12,807; June 9. 1908.) 

GOLD-SAVING APPARATUS. Louis 
Sachse, Los Angeles, Cal. (U. S. No. 889,- 
813; June 2, 1908.) 

(JOLI)-SAVING MACHINE. Thomas Hus¬ 
sey. Ilollyn-oofl. Cal. (U. S. No 890,959; 
June 9, 1908.) 

MICA 

SHEET MIC.4—Machine for Folding Shtots 
of Mica. Edward Cooper, Newton. Mass, as¬ 
signor to American Mica Company. Newton, 
Mass., a Corporation of Massachusetts. (U. 
S. No. S99,.599; June 9. 1998.) 

RARE METALS 

EXTRACTION — Process of Extracting 
Uranium and Vanadium From Ores. Her¬ 
man Fleck and William G. Haldane, Golden, 
and Edwin L. Wnite, Denver, Colo. (U. S. 
No. 890,584; June 9, 1908.) 

TIN 

ELECTROLYTIC PROCESS—Process of 
Obtaining Pure Tin From Crude Tin or Tin Al¬ 
loys Electrolytlcally. Otto Steiner, Crefeld, 
Germany. (U. S. No. 890.249; June 9, 1908.) 

MINING—GENERAL 

FUSES—Improvements in Blasting and 
Mining Fuses. (An arrangement to make 
the fuse act as a detonating one or a slow 
one, at will). Jean Harle, Rouen, France. 
(Brit. No. 1820 of 1908.) 

RAIL—Flexible composite rail for portable 
railways, primarily intended for use in 
mints. Alfred Edwin Davis, Richard Meyer, 
Francis H. Medhurst and J. E. Farrar, 
Johannesburg. So. Africa. (Brit. No. 10,732 
of 1907.) 

METALLURGICAL MACHINERY AND 

APPARATUS 

BLOWPIPES FOR SOLDERING, ETC.— 
Improvements in Blowpipes for the Auto¬ 
genous Soldering, Melting and Ctittlng of 
Metals. Paul Dumesnll, Paris, France. (Brit. 
No. 14,366 of 1907.) 

ELECTRIC FURNACE. Paul Girod. 
Ugine. France. (U. S. No. 885,745; April 
28, 1908.) 

ELECTRIC FURNACE. Albert J. Peter¬ 
son. Alby, Sweden. (U. S. No. 889,857; June 
2, 1908.) 

ELECTRIC FURNACE Provided with an 
External Casing of Iron Plates which Forms 
Part of the Body of the Electro-Magnetic 
Blowing Contrivance. Emilien Alphtmae 
Omer Vlel, Paris. (Brit. No. 24,807 of 1!>97.) 

ELECTRIC INDUCTION-FURNACE. Karl 
A. F. Hlorth, Christiania, Norway. (U. S. No. 
889,522; June 2, 1908.) 

METALLURGY- GENERAL 

FURNACE CONSTRUCTION — improve¬ 
ments in furnace building with reference to 
making the rear wall resist for a longer per¬ 
iod tliau at present the enormous heat to 
which it is subjected. Communicated liy T. S. 
Blair, Elmhurst, Ill. (Brit. No. 21,910 of 
1997.) 

ORB TREATMENT—Process and appar¬ 
atus for treating ore or like material by the 
aid of a gradually Increasing electric' cur¬ 
rent. Jas. Henry Reid, Cornwall, Stormont, 
Ontario, Can. (Brit. No. 19,759 of l!»ti7.) 

SLIME TREATMENT—Improvements in 
Apparatus for tlie Treatment of Metalliferous 
Slime, etc. Holman Bros., Ltd., Camborne, 
Cornwall. (Brit. No. 6237 of 1907.) 

MINING MACHINERY AND APPAR- 
ATUS 

CON\EYING BELTS—Improvements in 
Belts for Conveying Coal and Other .Min¬ 
erals, or the Like. William Henry .lobnson, 
Manchester, Eng. (Brit. No. 28,171) of 1997.) 

DRILIy—I'neumatic Drill. Martin Hard- 
soeg, Ottumwa, Iowa. (U. S. No. 888,164: 
May 19, 19t)8.) 

MINE CAGES—Safety Device for 
Cages. diaries Shewan, Plymouth, 
(U. S. No. 889,408; June 2, 1908.) 

Mine- 
Penn. 

trie Lamps for Miners' Helmets and the Like. 
Johann 11. and Alexander B. Drager, Lubeck, 
Germany. (Brit. No. 559 of 1998.) 

MINE-ELEVATOR. 
Dos Moines, Iowa. 
June 9, 1998.) 

MINERS I^MP. 
Hazleton, Penn. (U. 
26. 1998.) 

William Channon, 
(U. S. No. 899,124; 

William Tunnessen, 
S. No. 888,768; .May 

ORE-SAMPLER. Charles L. Constant, New 

1998’) 

ROCK DRILLS—Improvements in Chucks 
or Tool Holders of Rock Drills. Holman 
Bros., Ltd., Camborne, Cornwall, Eng. (Brit. 
No. 9244 of 1997.) 

STONEWORKING MACHINERY — Im¬ 
provements in Stone working Machinery. 
Ernest L. Pourtauliorde, I'aris, France. (BrIL 
No. 16,610 of 1907.) 

ORE DRESSING 

CONCENTRATING—Apparatus for Con¬ 
centrating Ores. Ernest Wurdack, Baxter 
Springs, Kans. (U. S. No. 890,997 ; June 9, 
1998.) 

CONCENTRATION—Slime-Saving Device 
for Ore-Concentrators. Bert E. Duggan, Tel- 
lurlde, Colo. (U. S. No. 889,300; June 2, 
1908.) 

GRINDING MACHINES—Improved Means 
for Preventing Damage or Breakage of the 
IVorking I’arts of Grinding or Crushing Ma¬ 
chines. Ernst Schonberg. Bokelob, near 
Wunstorf, Prov. Hanover, Germany. (Brit. 
No. 2424 of 1908.) 

GRINDING MILLS—Improvements la 
Grinding or Crushing Mills. .Jacob Lutjens, 
Hanover, Germany. (Brit. No. 18,120 of 
1907.) 

JIGGING MACHINERY for Dressing Ore. 
Gllliert J. Dawbarn, Ballarat, Victoria. Aus¬ 
tralia. assignor, by mesne assignments to 
Allis-Chalmers Company, Milwaukee, Wis., a 
Corporation of New Jersey. (U. S. No. 888,- 
964; May 26, 1908.) 

ORE-SCREEN. Frank Franz, Burke, Idaho. 
(U. S. No. 889,673; June 2, 1908.) 

SEPARATION—Apparatus for Electrical 
Separation of Particles from a Fluid Stream. 
Lawrence N. Morscher, Enterprise, Kans., as¬ 
signor to William J. Ehrsam and Lawrence 
N. Morscher, co-trustees. Enterprise, Kans. 
(U. S. No. 888.638; May 26, 1908.) 

SEPARATION—Improvements in Appar¬ 
atus for Disintegrating and Partially Separat¬ 
ing Tough. Fibrous, Hard, Mixed or Crystal¬ 
line Materials. Herman Penther, Greenbank, 
Farington, near Preston. Lancashire, Eng. 
(Brit. No. 13,717 of 1907.) 
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Personal 

Mining and metallurgical engineers are in¬ 
vited to keep The En<hneering anu Mining 
Journal Informed of their movements and 
appointments. 

C. S. Herzig, of London, is examining 
some mines in Spain. 

R. R. Horner has opened an office as 
mining engineer at Spokane, Washington. 

C. J. Stone has gone to Salt Lake and 
points in Nevada on professional business. 

Walter Harvey Weed, who has been 
examining mines in the West, has re¬ 
turned to New York. 

Dr. R. W. Raymond intends to sail for 
Europe about July i. He expects to be 
absent about a month. 

E. N. Atkins, of the firm of DeGolia 
& Atkins, San Francisco, is examining 
mines in Trinity county, California. 

Dr. Wm. B. Phillips, mining engineer, 
Birmingham, Ala., has gone to the Co¬ 
balt district in Ontario, Canada, to ex- 
jimine mining property. 

Forbes Rickard, of Denver, has been 
appointed manager and consulting engin¬ 
eer of the Hearne Gold and Copper Com¬ 
pany at Central City, Colorado. 

Frank B. Smith, of Edmonton, Alberta, 
inspector of mines for that Canadian pro¬ 
vince, has lately been examining coal 
properties in the Nicola district, northern 
Similkameen, British Columbia. 

F. C. Bowman, formerly manager of 
the Japan-Flora at Savage Basin, near 
Tclluride, Colo., has been appointed man¬ 
ager of the Frontenac Mines Syndicate, 
Ltd., near Central City, Colorado. 

James W. Abbott, of Pioche, Nev., is 
visiting the East to attend the fortieth 
anniversary of his class at Yale Uni¬ 
versity. His headquarters, for a short time, 
will be at No. 19 Congress street, Boston. 

R. R. Gooddell, who for the past 43 
years has been resident agent for the St. 
Mary's Mineral Land Company, in the 
Lake Superior district, has resigned and 
Frederick W. Nichols has been appointed 
his successor. 

M. K. Rodgers, of Seattle, Wash., for¬ 
merly manager of the Yale Mining Com¬ 
pany and the Daly Reduction Company, 
at Hedley, Similkameen, B. C., last 
month visited that camp after an absence 
of several years. 

C. H. Poirier has resigned the manage¬ 
ment of the Red Oak Mining Company at 
Georgetown, Colo., and has gone to Cali¬ 
fornia to look after mining interests. He 
is succeeded by M. D. Chestnut, Jr., of 
Red Mountain, Colorado. 

Hermann A. Keller has been appointed 
consulting engineer for the Cieneguita 
Copper Company, of Sonora, Mex. He 
went to the mines early this week, in com¬ 
pany with George Beebe, president of the 
company, and expects to be absent for 
six weeks or two months. 

James D. Ramsay, superintendent of mo¬ 
tive power of the Calumet & Hecla mine, 
has resigned to take effect Sept i. Mr. 
Ramsay has been connected with this 
company for the past 40 years and is re¬ 
tiring from active life; he will make his 
future home at Ann Arbor, Michigan. 

William Kent announces that his con¬ 
nection with Syracuse University, where 
for five years he has held the position of 
dean and professor of mechanical engin¬ 
eering in the College of Applied Science, 
has terminated. He expects to devote a 
year to literary work, especially the re¬ 
vision of his books. 

Kirby Thomas, of Denver, Colo., has be¬ 
come interested in the Mexican Mining 
Journal, and has moved to Mexico City 
to take full charge of the editorial man¬ 
agement. Mr. Thomas is a graduate of 
the University of Wisconsin, resided at 
Superior, Wis., a number of years, and 
has written extensively on Lake Superior 
iron mining operations. He has recently 
been connected with the Mining World, 
of Chicago. 

Obituary 

Edward P. Mucklow, who died in Phil¬ 
adelphia, June 17, was born and brought 
up in the anthracite region in Pennsyl¬ 
vania, but had been a coal operator in 
West Virginia for a number of years 
past. He was one of the first to open up 
the Paint creek district in the Kanawha 
region, and was interested in several 
large mines. He was secretary and 
treasurer of the New River-Kanawha 
Fuel Company. 

Societies and Technical Schools 

Engineers’ Club of Philadelphia—This 
organization has removed its headquarters 
to 1317 Spruce street, Philadelphia. 

Lake Superior Mining Institute—The 
thirteenth annual meeting is held this 
week, June 24-27, on the Mesabi range 
in Minnesota. An outline of the program 
will be found on another page. 

Pennsylvania State College—This in¬ 
stitution has appointed Dr. Walter R. 
Crane dean of the School of Mines and 
Metallurgy. Doctor Crane has had ex¬ 
perience as a mining engineer and has 
been professor at the University of Kan¬ 
sas and more recently in the School of 
Mines of Columbia University, New York. 

American Institute of Mining Engineers 
—Notice is given that the 95th meeting 
of the Institute, for the reading and dis¬ 
cussion of papers, will be held at Birming¬ 
ham, Ala., beginning Sept 29. Arrange¬ 
ments are being made for a special excur¬ 
sion after the meeting, which will take in 
Chattanooga and Ducktown. This will 
depend largely upon the number of mem¬ 
bers ready to join in such a trip. 

Construction News 

Sunshine, Colorado—The Minnie Belle 
Mining Company, organized by Dakota 
and Iowa people, is interested in this dis¬ 
trict and will install new machinery. T. E. 
Litzenberger, Sunshine, Colo., is manager. 

Jamestown, Colorado—The Goldfinch 
Mining and Milling Company has been 
organized to operate a group of claims 
near Jamestown, install electric power and 
build a 50-ton mill for its own and cus¬ 
tom ores. L. W. Aldrich, Boulder, Colo., 
is manager. 

Willis Gulch, Colorado—The Hearne 
Gold and Copper Mining Company is 
making arrangements to install a com¬ 
plete electrical equipment for its prop¬ 
erty in Willis gulch. H. W. Kane, Cen¬ 
tral City, Colo., is secretary and treasurer 
of the company. 

Apex, Colorado—The Derby Mining 
and Milling Company, controlled by 
Denver and Eastern people, is arranging 
for installation of a steam plant and 
other machinery and carrying out in¬ 
creased developments; also erection of 
new surface buildings. O. S. Storrs, 
Apex, Colo., is manager. 

Pine Creek, Colorado—The Golden 
Geyser Mining Company, owned by Bos¬ 
ton people, has become interested in a 
large group of claims in Pine Creek dis¬ 
trict and will carry on heavy develop¬ 
ments. The company is figuring on the 
erection of a concenfrating mill. Post- 
office address is Tolland, Colorado. 

Yankee Hill, Colorado—The Alice De¬ 
velopment Company, in which Idaho 
Springs people are interested, has taken 
hold of the Alice property near Yankee 
Hill. W. L. Shaffer, Idaho Springs, Colo., 
is manager and is arranging for the erec¬ 
tion of a small concentrator to test thor¬ 
oughly the large bodies of low-grade 
ores. 

Black Hawk, Colorado—The Gilpin 
Ore and Reduction Company is interested 
in the purchase for $10,000 of the Gilpin 
mill at Black Hawk and will erect a con¬ 
centrating plant of 100 tons initial ca¬ 
pacity. The company has also purchased 
the former Miners’ Ore Sampling Works 
and figures on an ultimate capacity of 
250 tons per day. Harry W. Kane, Cen¬ 
tral City, Colo., is manager. 

Northern Colorado Coalfield—The old 
Vaughn coal mine has passed into the 
hands of Swenson & Magnunson, who will 
improve the property with a modern plant. 
Nels Magnunson is superintendent. 

The plant of the Standard Coal Com¬ 
pany, in the Northern Colorado field, re¬ 
cently destroyed by fire, is being rebuilt 
more extensively, and along more modern 
lines. The company is figuring on new 
air compressors, automatic dumping tip¬ 
ple, cages, etc. A. D. Sanders, Lafayette, 
Colo., is superintendent. 
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Special Correspondence from Mining Centers 
News of the Industry Reported by Special Representatives at 

Goldfield, Butte, Salt Lake City, Denver, San Francisco and Mexico 

REVIEWS OF IMPORTANT EVENTS 

San Francisco 
June 15—The Jasperine Mining Com¬ 

pany, of San Diego, has purchased quarry¬ 
ing, cutting and polishing machinery, in 
order to work the product from the Jasper 
mines in the Donahue mining district, near 
Dulzura in San Diego county. This is con¬ 
sidered the only genuine jasper deposit in 
the West and it is extensive. About 15 acres 
of the hill have been tested and much 
beautiful material has been found. Streaks 
of red-brown, green and yellow jasper 
make fine material for decoration. The 
deposit has been known for 20 years, but 
this is the first attempt to utilize it on a 
commercial scale. 

The gold-bearing gravels near Jolon, in 
Monterey county, are now to be worked 
by the Great Ruby Mining and Lead 
Company and with a machine devised by 
the superintendent, W. A. Huelsdonk. 
This is somewhat like a small dredge, 
having a hull or boat on which is mounted 
a gasolene engine which runs an endless 
chain carrying steel buckets. The gravel 
is elevated about 10 ft. and dumped into 
a shaker where it is washed with water 
supplied by a centrifugal pump. The ma¬ 
terial falls on another system of shakers 
where the gold and black sand are sep¬ 
arated from the lighter material. The 
coarse gravel is carried away by a small 
elevator. The machine as constructed 
costs about $6000, and, it is claimed, w’ill 
do its work with a comparatively small 
supply of water. In that section w'ater is 
scarce, but enough has been developed to 
operate this new machine. 

The San Diego Chamber of Mines, re¬ 
cently organized, has leased permanent 
quarters in that city and will place on ex¬ 
hibition minerals not only from the va¬ 
rious districts in that county, but from the 
entire southern portion of the State. The 
collection of minerals now being made is 
intended not only for local interests, but 
may be shipped to any exposition desir¬ 
able to illustrate the mining conditions 
of the county. The secretary of the 
chamber, O. J. Kennedy, is prepared to 
answer inquiries as to the various mining 
districts in the county. 

People still continue to prospect for oil 
in the upper counties such as Marin, 
Mendocino, Colusa, etc., but with little or 
no success. While there are indications 
which appear satisfactory, no commercial 
yield has been made. In Livermore val¬ 
ley, Alameda county, a number of leases 
of lands have recently been made, extend¬ 
ing over into the adjoining county of 
Contra Costa, and a systematic investiga¬ 

tion is now being carried on in the hope 
of developing oil in paying quantities. 

In the same county of Alameda, on the 
Dougherty ranch, at Dublin, men have 
been at work of late in some gravel beds 
carrying a little gold and have now found 
a quartz ledge which is being prospected. 
This is in an agricultural and grazing sec¬ 
tion where gold was hardly expected to be 
found. Oakland men are carrying on the 
work. Few of the gold discoveries in the 
Coast Range regions of California have 
ever amounted to much in the end. 

The Long Horn Consolidated Mining 
and Milling Company of Long Beach, Los 
.\ngeles county, whose properties are in 
Garrett canon, near Long Horn Springs 
in the desert near Victorville, San Ber- 
r.ardino county, is involved in difficulties. 
Suits have been filed against the com¬ 
pany for wages, and a mortgage is also 
on record. 

The Grey Eagle mine, Washington dis¬ 
trict, Nevada county, with its lo-stamp 
mill, compressor and drills, houses, hoist, 
etc., has reverted to the State of Cali¬ 
fornia, through the delinquency for taxes 
amounting to $4500. The taxes became 
delinquent five years ago and the owner 
of the mine, and the company operating it 
through a bond, were given all the time 
the law allows in which to redeem it. 
Having failed to meet the requirements 
of the law the State seized the property. 
It is now in the possession of the State 
and will remain there until such time as 
the law says it shall be put up at public 
auction to satisfy the taxes that are due 
upon it. About 1500 ft. of drifts have 
been driven on the mine and the equip¬ 
ment is excellent. 

The Klau quicksilver mines, near Paso 
Robles, San Luis Obispo county, whicl 
has been idle for some time, are being re¬ 
opened. New furnaces are to be in¬ 
stalled, and the entire plant remodeled, 
under superintendence of Newton Kelsey. 
The mines were operated successfully for 
some years until the price of mercury fell 
below a profitable point when they were 
closed. Now that prices have risen new 
people have taken hold of them with the 
intention of making them again pro¬ 
ductive. 

Goldfield, Nevada 
June 16—By order of Judge Langan the 

Florence Goldfield Mining Company must 
before June 27 pay into the court to be 
there impounded the sum of $117,936 
which it has been withholding from the 
Little Florence Leasing Company. The 

parent company sued the leasing company 
for $125,000 for ore extracted contrary to 
contract it was claimed. Thereupon the 
leasing company filed a suit for more than 
a million dollars for alleged damages 
from interference, circulation of false re¬ 
ports, etc. In retalliation the parent com¬ 
pany refused to turn over $158,073 which 
it had in its possession due to the lease 
from the sale of ore. The leasing com¬ 
pany asked the court to impound this 
money until the dispute between them was 
settled. This the court has now ordered 
done. 

Immediately after this order was issued 
the Little Florence filed an amended com¬ 
plaint against the parent company for an¬ 
other million dollars. The new demand is 
based upon operations on a strip of 
ground of very small area but immensely 
rich. The Florence company several 
months ago brought action against the 
lease to restrain it from e.xtracting ore 
from this ground. The Little Florence 
now assumes the aggressive and claims 
that Lockhart himself planted the stakes 
by which the company was working. It 
claims every pound of ore within the dis¬ 
puted area which is estimated to be worth 
over $1,000,000, since during the two 
months the ground was worked more than 
a quarter of a million was extracted. 

The first conviction for high-grading 
w'as secured this week against two miners 
“caught with the goods” in the workings 
of the Rogers lease, the ore in question 
being worth $2 to $20 per lb. Many 
arrests for high-grading in Goldfield have 
been made, but until now the district at¬ 
torney has never been able to get a con¬ 
viction. 

Another interesting case was decided 
this week, the trial of Gipple for burglary 
ir. attempting to rob the plates in the 
Nevada Goldfield Reduction Works last 
fall. Gipple’s defense was novel. He was 
approached by the watchman of the works, 
by name Jones, who suggested the scrap¬ 
ing of the plates as an easy graft and 
told of a certain night when the mill 
would not be running. Gipple put the 
matter up to Kline, a citizen of Goldfield, 
and they attempted to pull off the job. 
Jones was acting with the full knowledge 
of the works management who suspected 
Kline of crookedness although he then oc¬ 
cupied a good standing in the community 
as a prosperous jeweler. The mill was 
not even locked on the night of the at¬ 
tempt and when the scraping was well 
under way the sheriff and his deputies in 
hiding ordered the men to throw up their 

C 
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hands. Gipple ran and escaped only to 
be arrested later. Kline was shot and 
died without regaining consciousness. 
Gipple’s defense was that the idea of 
scraping the plates having come from the 
company’s watchman who was acting for 
or with the full knowledge of the com¬ 
pany’s officers, that his act could not be 
considered burglary. Fortunately for the 
company the ethics of the case was not a 
point at issue. 

F. L. Ransome of the U. S. Geological 
is in Goldfield to complete his report on 
the district published preliminarily two 
years ago. At that time the deepest work¬ 
ings were 300 ft. on the Combination and 
Jumbo. Mr. Ransome expects to be here 
five or six weeks to make a thorough 
study of these deposits which are peculiar 
to themselves and occur nowhere else of 
this particular type. Unfortunately, owing 
to the delay at Washington the report will 
not be ready for distribution until next 
summer. 

The irony of fate is again manifested 
by the sight of “Death Valley Scotty’s’’ 
automobile badly battered and practically 
useless abandoned on the desert and at¬ 
tached for a $50 debt. 

Salt Lake City 

June 14—The May production of the 
Camp Floyd or Mercur district was ap¬ 
proximately $70,000 in gold bullion, repre¬ 
senting the gross earnings of the Consoli¬ 
dated Mercur mine, the only producer in 
the camp of any consequence at this time. 
For some months past the management 
has devoted considerable energy toward 
the exploitation of the Golden Gate mine, 
out of which Capt. J. R. Dc La Mar ob- 
‘tained dividends aggregating more than 
$1,000,000 before selling it to the present 
owner. A number of old stopes, rendered 
inaccessablc by caving ground, have been 
made available again in addition to the 
development of virgin territory. Much 
of the ore now going to the mill is ob¬ 
tained from this source. 

I'he Tintic Smelting Company will 
double the capacity of its lead smelter as 
soon as the initial unit is placed in com- 
niission, which will be some time in July. 
Contracts for the additional material and 
equipment will be made within a week. 

It will be fully a month yet before the 
United States lead smelter at Bingham 
Junction resumes operation under the pro¬ 
visions of the modified decree from the 
Federal court. The work of installing the 
battery of converter roasters and recon¬ 
struction of the bag-house system, how¬ 
ever, is nearly completed. As the process 
by which the smelting company hopes to 
remove every possibility of smoke litiga¬ 
tion in the future includes the introduc¬ 
tion of zinc oxide into the fumes—the zinc 
performing the function of neutralizing 
the sulphuric acid gas—the company has 
contracted for the output of a zinc mine 
.at Good Springs, Nevada. 

In a decision rendered in the district 
court, the Ontario won out against the 
Wasatch Irrigation Company. The plain¬ 
tiff set up the complaint that the adit built 
by the defendant to drain its mines had 
tapped the water of certain springs which 
were the source of supply of the irrigation 
canals of the plaintiff company. The 
court held that the evidence produced was 
not sufficient to establish the contention. 

Attorneys of the Silver King Consoli¬ 
dated Mining Company have applied to 
the Federal court for a decree directing 
the Silver King Coalition Mines Company 
to permit the engineers of the first-named 
corporation to make a survey of the un¬ 
derground workings of the Coalition mine, 
or such portions thereof as are believed 
to have been extended into the Consoli¬ 
dated’s possessions. This comes as a re¬ 
sult of the filing of suits recently against 
the Silver King Coalition Company, in 
which the latter is charged with having 
extracted ore of the value of about 
$1,500,000 unlawfully. 

Butte 
June 18—Production has been somewhat 

curtailed owing to the damage done by the 
recent floods. The road of the Great 
Northern Railway between Butte and 
Great Falls, seriously damaged by wash¬ 
outs, will not be ready for use beyond 
Helena until the first week in July. The 
Boston & Montana smelter at Great Falls 
will be in condition to receive shipments 
within a month. The Washoe smelter at 
Anaconda is now treating the ores from 
the Anaconda, Coalition, Butte & Boston 
and North Butte companies and also as 
much of the Boston & Montana ores as 
it can handle. The smelter during the 
month of May turned out 20,000,000 lb. 
of copper, breaking its previous record by 
approximately 1,500,000 lb. and this in 
spite of the fact that nearly 500 less men 
w’ere employed than during any previous 
month. This is a striking example of the 
effects of the retrenchment policy adopted 
by the Amalgamated companies during the 
past few months. A. L. Plumb, represent¬ 
ing the American Zinc, Lead and Smelt¬ 
ing Company, is now in Butte and will re¬ 
main all summer. It is reported that Mr. 
Plumb is here for the purpose of ex¬ 
amining into conditions in this State with 
a view to reporting on the advisability of 
establishing a reduction works. 

Denver 

June 19—Stockholders in Stratton’s In¬ 
dependence, Ltd., on this side of the 
water, are in receipt of telegraphic in¬ 
formation that a meeting of the company 
is called for the purpose of considering 
the advisability of a reconstruction of the 
company, with is. call on the shares, and 
in this way to raise the sum of £50,000 
to pay off the indebtedness on the prop¬ 
erty, and to open out and prepare the 

mine for the production of low-grade ore 
for the mills. It would appear that with 
the extensive caving of the mine last sum¬ 
mer, the lease production fell off, and the 
mine for some time did not cover op¬ 
erating expenses, although it was oper¬ 
ated under lease, and so the money de¬ 
signed for the mills went to pay off mine 
debts to some extent; whereas the di¬ 
rectors expected to make a profit of about 
£15,000 from this source while the mills 
were in course of construction. 

The mills were practically completed 
toward the end of March last, though it 
was noticed that big reductions were 
made in the working force in February, 
for what cause was not then apparent to 
the outsider. It is now evident from pub¬ 
lished statements to the shareholders, that 
the reasons were financial, and the radical 
step of reconstruction is now being taken 
to remed}'^ this condition. 

Meanwhile, an important strike has 
been made on the Potvain lease of the 
Washington claim, where a shoot averag¬ 
ing 3 ft. of $60 ore is reported, while the 
lessees generally throughout the mine are 
said to be doing well, with the general 
outlook better than it has been for a year 
past. 

Mexico 
June 16—There appears to be no doubt 

that the great objections raised against 
the anti-foreign articles in the proposed 
new mining law will have considerable 
weight and may be instrumental in pre¬ 
venting their adoption. To the objections 
from the Mining Chamber Olegaria Mo¬ 
lina, Minister of Fomento, has replied that 
the articles are but precautionary meas¬ 
ures, and for the purpose of putting the 
companies under government control .so 
as to exclude or prevent monopolies ai d 
trusts. But he has consented to place 
the whole matter before the Cabinet of 
Ministers for their approval or non-ap¬ 
proval. 

It seems that the whole bill is of a char¬ 
acter that may be decreed by the president 
without consultation or consent of con¬ 
gress. It is probable, therefore, that the 
proposed law may never be presented be¬ 
fore that body, but that after having been 
discussed at a number of meetings of the 
cabinet it will be handed to the president, 
with the recommendations of the cabinet, 
such as they may be, and that the presi¬ 
dent will make final disposition in the na¬ 
ture of an executive order embodying the 
whole, or any part, of the new measure. 
President Diaz’s fairness in the past in 
his treatment of all foreigners has led the 
majority to believe that the objectionable 
articles will be so modified as to be no 
longer objectionable or else cut entirely 
out of the bill. Several months may pos¬ 
sibly elapse before the final decision is 
reached, but the decree of the president 
will be looked for with greater interest 
than has been given any other mandate 
from that source for many years. 
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Mining News from All Parts of the World 
New Enterprises, Installations of New Machinery, Development of 

Mines and Transfers of Property Reported by Special Correspondents 

THE CURRENT HISTORY OF MINING 

Arizona 

Cochise County 

Calumet & Arizona—kt the smeltery 
in Douglas much has been done lately to 
improve and enlarge the plant. When 
all the new additions are completed the 
plant will have 3000 tons daily smelting 
capacity, instead of 1500, as at present. In 
order to make room for an additional 
furnace, it is necessary to move the con¬ 
verters to the opposite side of the build¬ 
ing. Foundations are laid for five con¬ 
verters, four of which are to be moved 
from the other side of the building, and 
one new one added. A large additional 
Nordberg compressor is installed in the 
power house, and the one now in use will 
be moved. As soon as the converters arc 
moved, a new 500-ton furnace will be 
erected in line wuth the other five. The 
track is laid for an entire new trackage 
system for handling the slag. At present 
the slag is handled over one track. With 
the new system there will be a separate 
track for each settler. It is planned to 
enlarge the old furnaces by making them 
each 10 ft. longer, thus changing their 
capacity from 300 to 500 tons each. The 
company is doing considerable e.xploration 
work on three outside properties in Ari¬ 
zona: one at Dos Cabezos, another near 
Gleeson, both in Cochise county, and the 
third a short distance from Mammoth in 
Pinal county. The property near Mam¬ 
moth, known as the Copper Giant, is 
opening up very satisfactorily. 

Shattuck-Arizona—A number of the 
officials including L. W. Hill, have been 
in Bisbee going through the mines, and at 
Douglas looking over the new smelter site. 
Nothing official has been given out in re¬ 
gard to the erection of a reduction plant at 
Douglas. 

Butte & Arizona—This company’s 
propert'y, which is in the Huachuca moun¬ 
tains, Cochise county, was recently closed 
down. 

Pinal County 

Superior & Arizona—This mine, at 
Superior, has begun unwatering. The 
force of men will be increased from time 

'to time as development proceeds. 

Oklahoma Copper Company—This com¬ 
pany, at Mineral Hill, will resume at an 
early date. During the temporary cessa¬ 
tion of operations new machinery has 
been received. 

Newbury—This property, in Pinal dis¬ 
trict, has repaired the wagon road from 

the mine to the line of the Phoenix & 
Eastern railway. Several cars of ma¬ 
chinery have been received. The mine 
shipped three carloads of ore to Denver 
last month to test its value with a view 
to the erection of a smelter. 

Copper Creek Company—This com¬ 
pany, at Mammoth, recently shipped five 
carloads of ore to the Denver smelter 
and has received several carloads of ma¬ 
chinery, including several tons of wire 
cable with which an aerial tramway will 
be constructed across the Gila river. This 
cable will enable the mine to operate dur¬ 
ing the several months of high water. 

Y.wapai County 

Silver Cord—This mine situated near 
Turkey, has been taken under bond and 
lease by F. P. Cavanah and associates 
from C. W. Ruffner. The mine is a ship¬ 
per. The ledge is small, but runs high in 
gold, silver and lead. About $3000 worth 
of ore has been extracted during the last 
month. Mr. Cavanah will at once equip 
and develop the property. 

Emporia—These mines, situated six 
miles south of Prescott and near the Al¬ 
cazar mines, have been sold by H. H. 
Kcays to Eastern parties, who are pre¬ 
paring to develop to considerable depth; 
20 men are now employed in building a 
camp and installing necessary machinery 
for deep workings. 

Monica Mines Company—This company 
is installing an additional 10 stamps at its 
mill near Kirkland; 10 stamps were in¬ 
stalled in February. The new batteries 
will be in operation in about 15 days 

Buffalo-Arizona—This company, from 
its mines near Turkey, shipped a $2000 
bar of bullion last week, and it is said 
will make regular shipment from now on. 
The ores are of about the $18 grade and 
mill well. 

Congress Consolidated Mining Com¬ 
pany—This company is making a regular 
output of high-grade concentrates, the ore 
milled being taken from the lower levels 
of the mine. The mines are at Con¬ 
gress. 

Arizona Smelting Company—J. Kear¬ 
ney Rice, trustee in bankruptcy for the 
Consolidated Arizona Smelting Company 
and the Arizona Smelting Company, is in 
Prescott making arrangements for the 
sale of the property of those companies 
which is to take place on July 25. 

Mount Elliot Consolidated Mining 
Company—This company has made an¬ 
other shipment of bullion to the mint, val¬ 

ued at about $4000. The company has 
been making regular shipments of bars 
of about the same size for several months. 

Octave Mining Company—The company 
sent out a $65,000 shipment of bullion last 
week, this representing the battery clean¬ 
up for the past month. Two cars of con¬ 
centrates were also shipped. 

California 
Butte County 

Hidden Treasure—Crabtree & Cheshire 
Bi others have started work on this 
group of claims at Forbestown. 

Cal.weras County 

Morgan—This old and once famous 
mine at Carson Hill, near Angels, is again 
to be worked; men are clearing out the 
old drifts. English capitalists arc fur¬ 
nishing the money. 

Marlita Mining Company—This com¬ 
pany, R. P. Williamson, superintendent, 
has commenced operations in Mokelumne 
Hill district. This is at the base of Stock- 
ton hill, famous for its rich gravel chan¬ 
nels. 

South Carolina—.\t this property—the 
east extension of the Mclones mines at 
Melones—Smith & De.xheimer are taking 
out 100 tons of ore from the 6oo-ft. tunnel 
for a mill test of the lo-ft. ledge.. 

El Dorado County 

Martin—This mine near Grizzly Flat, 
recently discovered by the Martin Broth¬ 
ers, has made its first bullion shipment 
from a run of 200 tons of ore. 

l.N'YO County 

Skidoo Mill—The capacity of the mill 
at Skidoo has been doubled and a cyanide 
plant is being put in. 

Mader.a County 

Texas Flat—At this property, near 
Coarse Gold, formerly the Hearst mine, 
40 men are at work, and the 30-stamp mill 
is kept busy on ore from the fine body 
recently discovered. 

Mariposa County 

Ravel Estate—B. S. Richards is organ¬ 
izing a company to open and develop cer¬ 
tain mining claims on this estate at the 
head of Sweetwater creek, two miles from 
Jerseydale and seven miles south of Hite’s 
Cove. 

Virginia—This property, near Coulter- 
ville, is being reopened and a number of 
men are now employed. 
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Nevada County 

Midas—The test run on average ore 

from this mine showed results of $27.50 
per ton. A local company will develop the 

property. 

Richland—Operations will commence 

next month to open up the channel of this 
drift mine. The property is on an un¬ 
worked portion of the Manzanita channel. 

Sierra Queen Consolidated—This new 
company has bonded the Sierra Queen 

mine at Nevada City, and operations will 

shortly be resumed at the point where the 

old company ceased work. 

Plumas County 

Cinnabar—S. C. Keever and H. D. Sea¬ 

man, of Quincy, have discovered a body 

of cinnabar ore north of Quincy, and near 

the line of the Western Pacific railway. 

San Bernardino County 

Fremont Mining, Milling and Develop¬ 

ment Company—This company has in¬ 

stalled an engine and hoist and is pre¬ 
paring to erect a lo-stamp mill. 

Hart-Florence Mining Company—This 
company has been organized to take over 

tlie Florence group of claims at Hart, 
lying north of the Jumbo and south of the 

Oro Belle No. i. 

San Diego County 

Buckhorn—In this property at Dulzura 

they have found rich rock in a wide 
vein. Chas. Meacham is superintendent. 

T he strike was made in a new tunnel. 

Cleveland-Pacific—The small mill on 

this property at Escondido was started up 
two weeks ago on $25 rock. A new lease 

has been let on the extreme southern end 

of the property. 

Dulzura—Some high-grade ore is re¬ 
ported as found in the Daisy claims of 

tliis company at Dulzura. The ledge is 

about 3 ft. wide. 

Shasta County 

Eastside—'Ihis mine near Coram, 

owned by Lowenthal, Ames & Bedford, is 

now making shipments to the smelters at 
Kennett. 

Keystone—This mine at Old Diggings, 
owned by Edward White, has been bonded 

by Oregon men who will develop it and 
put on new machinery. 

Sierra County 

Colombo—Wm. H. Fleming, represent¬ 

ing Colorado men, has bonded this old 

mine at Sierra City. 

Siskiyou County 

Hull Gulch—At this property, recently 
purchased by Tacoma, Wash., men, a new 
10-stamp mill is being erected. Three 

hoists have been installed. 

Trinity County 

La Grange—This hydraulic mining 

company has just rceived from Michigan 

a shipment of 500 tons of rails for use 
as riffles in the extensive flumes at the 
mines. The rails differ from the regular 

railroad rails only in the matter of length, 

these being 6 ft. long. 

Tuolumne County 

Dreisam—In this mine at Arrastraville, 
J. E. Connelly, superintendent, the recent 

strike is developing into an important one 

as work progresses. The ledge is quite 

large and the ore shows free gold. 

Joe Hooker—At this mine the old in¬ 
cline shaft has been cleaned out and the 
work of sinking commenced. 

Sunnyside—At this mine, six miles 

from Tuolumne, the lo-stamp mill is being 

kept busy and 20 men are at work. New 
machinery and electric lights are being 

put in. 

Colorado 

In the northern coalfield no agreement 
has been reached on the mining scale, 
and on June 19 the miners, about 2500 in 

number, stopped work. No strike has 
been formally declared, but the miners 
voted to cease work, pending further 

negotiations. 

Boulder County 

Eastern Colorado Power Company— 

Work is being resumed on the dam and 
reservoir projects in Middle Boulder 
canon and a force of about 1000 men 
will soon be at work. The plant is in¬ 

tended to furnish about 30,000 h.p. and 
will mean an expenditure of about $2,000,- 
000, with power distributed to Boulder 
and Gilpin counties. 

Good Luck—It is reported that this 
company will arrange for the construction 
of a 50-ton cyanide plant near Sugar 
Loaf, to treat its ores. 

IVard Straggler—Work is to be re¬ 
sumed on this property at once with C. 
M. Mitchell, as manager. 

Clear Creek County 

American Sisters—This group of 23 
claims has been sold for a consideration 

of $200,000 of which $50,000 has been 
paid down, to James A. Mears, of New 
York. The new purchaser will overhaul 
the mill at the Headlight shaft. 

Rosecrans—Eastern people have become 

interested in this property in Empire, and 
will arrange for the installation of ma¬ 
chinery. 

Gilpin County 

Fifty Gold Mines Corporation—A strike 
of free gold is reported from the 1300 
east level of the Fisk mine, streak being 
12 in. wide and assaying high in gold and 
silver. In the Bobtail 1400-ft. level a 

4-ft. body of smelting ore has been opened 
up, and there is a 7-ft. vein of amalga¬ 
mating ores of fair grade. O. B. Thomp¬ 
son, Black Hawk, Colo., is manager. 

IVar Dance—A strike of sylvanite ore 

has been made showing high assay values 
in gold, with some silver. Returns of 

$1350 per ton have been received from 
a shipment of first-class ores, with other 
lots going $300 and over $400 per ton. 
The find was made at a depth of 140 ft, 
and the rich strike has caused consid¬ 
erable development work in that section 
to be commenced. Pennsylvanians are 
the owners and it is being worked by 
C. O. Richards & Co., of Central City, 
under a favorable term lease. 

Lake County—Leadville 

Big Evans Gulch—In this section a 
number of prominent mining men are 

looking into propositions that have been 
idle for years. The cause of the revival 
is the driving of the Yak tunnel into the 
basin. The bore has now passed through 
the Ollie Reed territory in South Evans 

and is pressing forward to the Resurrec¬ 
tion, which will be reached in October. 
This will solve the water problem that 

has retarded the development of the sec¬ 
tion for a number of years. In the mean¬ 
time a number of new shafts are going 
down in the basin and will reach the wa- 

ted level about the same time the tunnel 
enters the Resurrection territory. 

Catawba—As development proceeds on 
this claim. Little Evans, the recent 

strike becomes more defined with the 
orebody wider and more in place. 
The finding of ore in this property 
proves that the shafts sunk in the 
neighborhood in the past never went deep 
enough; a number of owners of ground 
are at present planning to sink shafts 
deeper. 

St. Kevin District—With the disappear¬ 
ance of snow from the mountains the 
summer work is now well under way, and 
from the present outlook more work will 
be done this season in the district than 

for many years. The most important 
work in the section is the Bowden tunnel 

which will be driven 4000 ft. and in its 
course will cut a number of well known 
veins. W. G. Parker has resumed work 
on the Little Willie and will sink the shaft 
another 100 ft.; its present depth is 250 
ft. The Huckleberry is shipping a good 
grade of ore from the lower workings, 
also the Wilkesbarre. Some high-grade 
ore is being shipped from the latter prop¬ 
erty carrying a fair percentage of gold. 

Starr—In this mine. Carbonate hill, 
regular shipments are now being sent out 
from the recent strike; the ore runs well 
in silver and lead and carries about half 
an ounce in gold. 

Ouray County 

Camp Bird, Ltd.—The report on work¬ 
ing operations of the company for the 

quarter ended April 30 shows that the 
mill crushed 20,390 dry tons of ore. Re¬ 
ceipts from bullion sold (including cya¬ 
nide products) were $420,488; concen¬ 
trates sold, $49,902; totals, $470,390. 
Working expenses (including develop- 
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ment, transportation, and treatment of 
product) were $163,989; net receipts, 
$306,401. There was also expended on 
construction account for the quarter 
$1924; London and other management ex¬ 
penses $4500. On April 7, dividend No. 
25, of IS. per share (£41,000) was de¬ 
clared, payable May 7. The mine report 
shows: Number of feet driven, 1793; 
number of feet in raises and winzes, 199; 
cubic feet stoped, 151,690. On April 30, 
the total dry ore broken in the stopes 
amounted to 84,640 tons. Everything at 
the mine and mills has progressed satis¬ 
factorily, and a high state of efficiency 
has been maintained. 

Teller County—Cripple Creek 

Ajax—In this mine on Battle mountain, 
Frank May and Samuel Jenkins, lessees, 
have found good ore, and are installing an 
electric hoist. 

Ellen McGregor—Kirk & Thompson, 
lessees on this claim on Gold hill, have 
begun to ship ore from a vein recently 
struck in a crosscut from the tunnel level. 

Oro—Development work by Charles E. 
Harrison in this mine on Ironclad hill has 
opened a body of shipping ore on the 100- 
ft. level. 

Zoe—Shipments have been resumed 
from this mine on the eastern slope of 
Gold hill. The mine is worked by lessees. 

Idaho 

Idaho County 

Hush Placer Mine—The first clean-up 
made at this mine is said to have ex¬ 
ceeded expectations, although no figures 
are obtainable from the owners. The 
property adjoins the famous Buster mine. 
Much work has been done in the way of 
fluming, ditching and damming, and but 
a short time has been devoted to hy- 
draulicking. The hydraulic capacity is to 
be increased before next season. 

Blue Jacket—New supplies and equip¬ 
ment are being delivered and it is stated 
that work on a new adit will begin 
shortly. Development consists, it is said, 
of a looo-ft. adit, connecting with a 
500-ft. shaft. The new adit will be driven 
250 ft. lower down to determine the depth 
of the orebody. 

Siiozo Storm—A strike of free gold ore 
is announced by the owners. The report 
has caused a number of persons to stake 
out claims on adjoining land. The ore 
was found in the bottom of the lower 
working tunnel, not more than iio ft. 
from the portal. The property is owned 
by Joe Coverly and Walter and Ralph 
Pittock. 

Indiana 

Clay County 

McIntosh Mines—^Trouble is experi¬ 
enced at the McIntosh mines, south of 
Brazil, from an unusual cause. Recently 
the heavy rainfalls caused the water to 

break through and flood the mine. A 
large number of the mines were unable 
tc recover their tools. The men allege 
that the company managers were so dila¬ 
tory in pumping out the water that the 
roof in the entries fell in many places, 
preventing them from recovering their 
property. A meeting of the interested 
miners has been called to take action. 

Warrick County 

Polk Patch Mine—This mine has sus¬ 
pended work for two weeks, in order to 
remodel and reconstruct the switch lead¬ 
ing from the Southern railway to the 
mines. A new switch is being built north 
of the pit-head, which will make it pos¬ 
sible to place enough empty flats to run 
the mines one day. When completed the 
operators propose to increase the output 
of the mines. 

Kentucky 

Christian County 

Franklin Coal Company—This com¬ 
pany has been organized to open a coal 
mine at Empire. Bailey S. Franklin is 
president. Work has already been begun 
on the shaft. 

Michigan 

Copper 

Adventure—Operations have been sus¬ 
pended at No. 3 shaft, and the only work 
being carried on at this property is dia¬ 
mond drilling. Copper-bearing rock has 
been encountered in some of the drill 
holes and as the property lies in close 
proximity to the Lake, there is a possi¬ 
bility of its opening on this favorable 
formation. The contention that the Lake 
lode will be found faulted also strengthens 
the Adventure’s chances. The stamp mill 
has been closed for the last few months 
and up to the present time both sinking 
and drifting have been carried on at No. 3 
shaft. 

Michigan—Work on the stamp mill, at 
Keweenaw bay is progressing satisfactor¬ 
ily; the building, which is of structural 
steel, is entirely inclosed and the machine- 
ery is arriving and is being rapidly as¬ 
sembled. 

Lake—The shaft on this property is 
dow’n below the 200-ft. level and the same 
remarkable showing continues throughout. 
At the first level, which is 160 ft. from 
surface, drifting to the south is being car¬ 
ried on and the formation in the breast of 
the drift remains unchanged. Work in 
the north drift has been temporarily sus¬ 
pended ; the formation in that direction 
has become somewhat shattered and its 
course is not fully determined. It was 
deemed advisable to await developments 
to the south and in the trenching, which 
is being carried on at the north. 

Elm River—This company has started 
work on a new exploratory shaft, going 

down to the west of the approximated line . 
of the Lake lode. When sufficient depth 
has been obtained it is planned to cross¬ 
cut to the eastern boundry of the prop¬ 
erty; this will show a cross-section of the 
tract and expose the various lodes. The 
Elm River company was organized in 
1899 and has carried on exploratory work 
(persistently ever since without successful 
results. The tract consists of 2300 acres 
well located in the mineral zone. 

Iron 

Munro Mining Company—The boiler 
and engine house at the Chicagoan lake 
mine was entirely destroyed by fire re¬ 
cently. The near-by shaft house nar¬ 
rowly escaped. The company will rebuild 
at once. 

Missouri 

The State Mining Bureau reports coal 
production in Missouri in 1907 as follows: 
Shipped by railroad, 3,711,877 tons; sold 
for local trade, 418,731; sold to mine em¬ 
ployees, 25,617; used in operating mines, 
118,100; total, 4,374,325 short tons. This 
compares with 3,989,659 tons in 1906, 
showing an increase last year of 384,666 
tons, or 9.6 per cent. Of the total reported 
last year, 489,739 tons, or 11.2 per cent, 
were mined by machine, 28 machines of 
all types being in use. Coal was mined in 
34 counties, Macon county leading, with 
an output of 1,159,233 tons, and Lafayette 
county second, with an output of 712,981 
tons. 

ZiNC-LE.\D District 

Aurora—It is reported that options 
have been secured by some Chicago par¬ 
ties on the fee to nearly all the mining 
lands in the Aurora district. The deal 
will require a large sum to complete it. 

Big Hurricane—This company recently 
assigned its lease near Joplin to Alexan¬ 
der C. Thompson, who later transferred it 
to the Crockett Mining Company. 

Coleman Brothers—These operators 
have made a rich strike on their land, half 
a mile south of Aurora. A drill hole 
found 52 ft. of ore at about 250 ft. depth. 
This is in an entirely new section. 

Good—This company is building a sec¬ 
ond mill on its lease near the Providence, 
at Webb City. 

Greenhorn Mill—This mill, on the Hall 
land, half a mile south of Duenweg, has 
been destroyed by fire, the loss being 
$16,000. It was owned by W. W. Lair, 
C. H. and Omar Finch, of Aledo, Ill. 
They will rebuild at once. 

Lucky Dog—This company is building 
a new mill on the Glass lease, on the 
Carter land, west of the Oakwood mill 
near Joplin. 

Millard & Ross—Lead ore has been 
struck at 40 ft. in a shaft sunk by this 
firm on the J. W. Allen land, east of the 
Lone Hickory lease at Spring City, 

Richer Lead Company—This company 
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is erecting two new lead furnaces at its 
works, and is enlarging the bag room. 

White Dog—This company has been 
organized with $150,000 capital stock. 
The stockholders are W. H. Burgesser, 

Emanuel Siple and J. P. Stephenson, of 
Nevada, Mo.; Dr. S. G. Popelnell, of El¬ 
dorado Springs, Mo.; J. C. Squires, of 
Carterville, Mo.; C. F. Strohm, of Joplin. 

Montana 

Butte District 

British-Butte—It is officially stated that 
a contract has been close 1 for the installa¬ 

tion of a gold dredge on the property at 
Rocker, five miles west of Butte. The 

contract calls for a sJ4-cu.ft. Risdon 
bucket dredge, to dig a maximum depth 
of 30 ft. below water line and to stack 
the tailings to a hight of 30 ft. above the 
water line. It is expected that the dredge 
will be ready for use within six months. 

Daz'is-Daly—^Scveral attachments have 

been filed against the company within the 

past week. It is expected that the com¬ 
pany will be able to settle the claims out 
of court within a short period. 

Alice Gold Mining Company—Although 
no work is being done through the main 
shaft, 12 sets of leasers are mining the 
silver-gold surface ores. A controlling in¬ 

terest in the shares of this company was 
purchased by the Butte Coalition Com¬ 
pany upon the organization of the latter, 

and it is expected that crosscuts will 
eventually be run into .Mice ground .from 
the lower levels of the Corra mine, one of 

the Coalition group. The main shaft of 
the .Mice is at present partly filled with 
water, as the result of a long period of 

idleness. 

Boston & Montana—Development work 
still continues on the Green Leaf claim. 
It is reported that the shaft, now past the 
looo-ft. level, will be sunk to a depth of 
2000 ft. and the surrounding country 
thoroughly prospected. This w’ill give the 
claim a greater depth than any property 
east .of the “Hill” mines, and will give an 
indication of the prospective value of 
many other properties in the same locality. 

La France—The trouble with the citi¬ 

zens of Walkerville about an alleged dust 

nuisance from the new zinc mill at the 
Lexington mine has finally culminated in 
the institution of injunction proceedings 
against the company in the Federal Dis¬ 
trict Court. 1 he hearing has been set 

for August 3. 

Jefferson County 

Boston S’ Corbin—President Amster 

has made public the report of James W. 
Neil on the company’s properties, which 
consist of nine patented quartz claims. 

The shaft is now down 225 ft. From the 
200-ft. level considerable drifting has been 

done, thus giving the property a total 

depth on the lead of 500 ft. Mr. Neil 

states that the mine is now in condition 
to produce several hundred tons of cop¬ 

per ore daily, carrying 4.75 per cent, cop¬ 
per and 6 oz. silver per ton. He recom¬ 
mends the erection of a concentrator and 
a reduction plant on the property. 

Eva May—It is stated that operations 

at this mine are to be continued with re¬ 
newed activity under the direction of Mr. 
Higgins, a mining engineer of Butte. A 
carload of gold ore was recently shipped 

to the Butte Reduction Works for the 
purpose of ascertaining the value of the 

ore. It is the intention of the owners to 
construct a flume to bring w'ater from 
Cataract creek to the mill and thus de¬ 

crease operating expenses by the substitu¬ 
tion of w'ater power for steam. 

^lissouL.v County 

Amador Mining Company—Circular 
Utters to the stockholders of the company 

state that the experts, recently sent to ex¬ 
amine the company’s 50 claims, have re¬ 

ported unfavorably on the property. In 
the neighborhood of $350,000 has been 
spent upon the properties whieh, in addi¬ 
tion to the claims, consist of a townsite 

and a railroad nine miles in length. It 

is probable in view of the report on the 
property, that operations, which were dis¬ 
continued some time ago, will not be 
resumed. 

Nevada 

Esmerald.\ County—Goldfield 

Output—Production for the week end¬ 

ing June 16 was 2673 tons valued at $195.- 
360, as follows: Consolidated 630 tons; 
Rogers Syndicate 570 tons; Mohawk 

Combination 411 tons; Gem Florence 41 
tons; Wingfield lease on Florence 226 
tons; Goldfield Consolidated Mining and 
Leasing Company 114 tons; Knicker- 
boeker Jumbo 140 tons; Jumbo New Ful¬ 
ler 340 tons; Sandstorm No. 4, 90 tons; 

Engineer's lease 25 tons; Mushett lease 46 
tons; Parkinson and Xewland’s lease on 
Victor 4c tons. 

Gold Bar Fraction—L’nited States 
patent has been received for the property 
adjoining the Gold Bar, C. O. D., and 

Victor, and w’ork will be resumed at once. 

Crackcrjack—The shaft has reached a 

depth of 450 ft. A station has been cut 
and crosscutting started at the 400-ft. 

level. 

Victor—The Victor Mining and Leas¬ 

ing Company has Iiegun shipping from the 
strike made recently on the 250-ft. level. 

Many samples of ore assay up to $300 per 
ton, but the whole vein for a width of 3l4 
ft. will average less. 

Commonivcaltli—Leasers on this prop¬ 

erty have opened up a vein which for 3 
ft. w'ill average better than $60 per ton 

while spots run as high as $370. This ore 
is a mile east of any point which has pro¬ 

duced ore in the camp. 

Rogers Syndicate Lease—This lease on 
the Red King claim of the Florence is 

breaking ore across 4 ft. which runs $500 

per ton. This week a dividend of $30,000* 
was declared bringing the total up to- 
$185,000. 

Albemarle—Crosscutting has begun at a 
depth of 310 ft. on this property. The 
management is confident, in view of the 
recent finds of pay ore on adjoining prop¬ 
erty, of soon striking pay rock. 

Conqueror—F. H. Vahrenkamp has- 

taken a least on the property and will 
start work at once. 

Consolidated Red Top Leasing—On the- 
150-ft. level, north drift, the ore is running 
from $20 to $60. In the cast drift a streak 
of 30 in. averages $25. In the vein are 
many small streaks running $10 and $124 

the wall has not been reached. 

Storey County—Comstock Lode 

All the officials connected with the 
Sturges properties on the Comstock have 
received notification of large salary cuts 
this week. The total reduction of operat¬ 
ing expenses will be about $55,000 per 
year. The mines affected are the Andes, 
Sierra Nevada, Union Consolidated, 
Ophir, Mexican Consolidated, Virginia, 
Savage, Chollar, Potosi, Gould & Curry,. 
Alpha, Bullion, Julian and Exchequer. 

The miners’ wages were not only not re¬ 
duced but it was recommended officially 
that they be given a percentage of the 
profits. 

Ophir—1 he output of the Ophir for the 
week ending June 16, was approximately 

$16,000. It comprised 167 tons at $32.50 
from the 2100-ft. level, 20 tons at $84.60- 
and 148 tons at $33.76 from the 2200-ft. 
level and 39 tons at $78.80 and 332 tons at 
$37.60 from the 2250-ft. level. The tem¬ 
perature in the Ophir stopes runs as high 
as 135 deg. F. and mining is carried on 
under the greatest difficulty. Work on the 
connection between drifts run from the 
Ophir on the north and the Consolidated 
Virginia on the south is being driven 
steadily and when completed fresh air will 
aid operations underground very ma¬ 
terially. 

The deepest workings on the Comstock 
are in the joint winze of the Ophir and 
Mexican mines through the Union shaft, 
3300 ft. vertically, and the Combination 
shaft of the Chollar, Norcross and Savage 
companies 3260 ft. deep. 

Seven Troughs District 

Seven Troughs Florence Mining and 
Leasing Company—The hoisting equip¬ 
ment consisting of a 15-h.p. Foos-Fulton 

gasolene engine, gallows frame, buckets, 
cars, etc., has arrived and is being rushed 

from the railroad at Lovelocks to the lease 
where active development will begin at 
once. 

George & English Lease—This lease 
on the Badger Hill of the Fine Gold has 

encountered a shoot of ore which runs 
$225 per ton for a width of 18 in. The 
shoot has been drifted on 30 ft. and the 

grade is maintained. Shipments have be¬ 
gun. 



June 27, 1908. THE ENGINEERING AND MINING JOURNAL. 

Masuma Hills Company—The lo-stamp 
mill of this company is expected to be 
crushing ore within a few weeks. 

Friedman Mill—The lo-stamp mill 
being constructed for the Kindergarten 
and Seven Troughs Mining companies, 
will be in operation within a month. A 
third mill of 100 tons daily capacity for 
custom ores is expected to be under con¬ 
struction in this camp very soon. 

Walkhr River Reservation 

/. C. Group—A sample from the group 
on Walker river gave returns of $417 in 
gold per ton, but the whole ledge is said 
to average $20. An old mill about six 
miles from the property is expected to 
start up soon. This new find is about 
nine miles from Hawthorne, close to the 
Hawthorne-Bodie road near the old Big 
Indian mine. 

WiNNEMUCCA 

Slate Quarry—L. R. Ritter, of Salt 
Lake, is said to be about to develop ex¬ 
tensive slate quarries on Blue niou.ntain. 

Rawhide 

A reduction of wages in this camp from 
$5 to $5.50 to the Tonopah and Goldfield 
scale of $4 and $4.50 has caused some 
trouble, and a strike which at first had 
an ugly look, but everything now points 
to an amicable settlement and the adop¬ 
tion of the lower scale. 

Royal Tiger—The incline shaft has now 
reached a depth of 200 ft. At the 75-ft. 
level a crosscut opened a 3-ft. vein of 
good ore with a rich streak, which aver¬ 
aged $200 per ton. 

Kearns No. 2 Lease—Crosscutting from 
the 200-ft. level and sinking for the 300 
are being pushed rapidly. The muck from 
the shaft runs $3 to $4 per ton. They are 
sacking shipping ore from the loo-ft. level. 

Silver Peak 

An oil excitement has started here, 
and prominent mine operators from 
Goldfield, as well as local people, 
have been locating ground extensively, 
30 sections having already been staked 
according to report. The geological sur¬ 
vey some years ago reported the forma¬ 
tion around Blair as favorable for oil, but 
no effort to explore was made. 

Pittsburg-Silver Peak Mining Company 
—The new mill was run to about 90 per 
cent, of its capacity in April, and the gross 
returns were $84,680, of which the direc¬ 
tors estimate $45,000 as profit. In May 
the output was in excess of $100,000 on 
ore averaging for the month $10.53 per 
ten. 

Bullfrog 

Production—The output of the Bullfrog 
district for May was about $118,407, as 
follows; Treated at Shoshone mill, 4500 
tons; Keane Wonder mill, 1200 tons; 

shipped from Tramp Consolidated, 22 
tons; from lease on Original Bullfrog, 13 
tons; from lease on Gibralter, 20 tons; 
from lease on National Bank, 7 tons. 

Homestake-King Consolidated — The 
125-ton mill, 25 stamps, of this company 
will be ready to start on ore in a few 
days. The contract for this mill was let 
in December last. 

Montgomery Shoshone—A station is 
being cut at the 700-ft. level and extensive 
lateral work is planned. 

White Pine County 

Nevada Consolidated—It is said that the 
concentrating mill of this company is 
making an extraction of upward of 70 
per cent, of the mineral in the ore. 

North Carolina 

Catawba County 

Peach Tree Mining Company—This 
company is preparing to work a placer 
deposit, 10 miles south of Catawba sta¬ 
tion. It is said to be large, and several 
veins of low-grade gold ore are in the 
tract. B. V. Hedrick, Spencer, N. C., is 
manager. 

Yadkin County 

Courtney Gold Mine—Work is now 
being carried on at this mine, near Court¬ 
ney. W. T. McCoy, of Winston-Salem, 
N. C., is owner. 

Pennsylvania 

Anthracite Coal 

Hollenback—This colliery, near Wilkes- 
Barre, closed down June 13, and will re¬ 
main closed about si.x months, while re¬ 
pairs and improvements are made. The 
changes will include a new engine house, 
new boilers, new breaker machinery and 
a new washery plant. These improve¬ 
ments will put the colliery in shape for an 
increased production. 

Bituminous Coal 

Cresson & Clearfield Coal and Coke 
Company—This company has placed an 
issue of $500,000 in 6-per cent, bonds hav¬ 
ing 20 years to run. The proceeds of this 
issue will be used to install an electric 
plant at the largest of the company’s 
mines, and to build 100 new coke ovens. 

Pittsburg Coal Company—On June 19 
an explosion of gas occurred in Ells¬ 
worth No. I mine of this company, near 
Monongahela City. It happened just as 
the day shift was stopping work, and only 
a few men were left in the mine. Of 
these, three were killed, two fatally in¬ 
jured, and 15 were caught in the work¬ 
ings. The explosion is said to have been 
aused by an Italian miner, who carried 

a naked lamp into a chamber filled with 
gas. 

Pittsburg-Buffalo Coal Company—This 
company has begun work on its new plant 

at Marania, 15 miles south of Monon¬ 
gahela City. Three shafts have been com¬ 
pleted on the coal land there, and men 
are now at work driving entries. Work 
is to be begun soon on 2000 coke ovens. 

Royal—The tipple and other surface 
plant of the Royal coal mines at Argen¬ 
tine, near Butler, were badly damaged by 
an explosion of dynamite on June 16. 
There have been labor troubles at the 
mines, and several suspected persons have 
been arrested. 

South Dakota 

Custer County 

Goldfield Group—The main shaft is 
down 65 ft. and in free-gold ore that is 
showing well with development. Drifts 
each way will soon be started. 

Grand Junction—C. Vondeleer has un¬ 
watered this property and expects to start 
active operations soon. Old drifts are to 
be worked in an effort to secure some of 
the high-grade gold ore the property 
formerly produced. 

High Bar Placer—Work will be re¬ 
sumed some time this month by Nevin & 
Layton who have rigged up a small ma¬ 
chine for summer use. 

Saginaii)—The new cyanide annex to 
the mill will be in operation by the middle 
of July. The Saginaw will then treat 150 
tons per day. 

Lawrence County 

Gilt-Edge-Maid—Ore running high in 
gold has been uncovered in the old work¬ 
ings and is being sacked for shipment to 
this smelter. 

Golden Crest—Work on the new treat¬ 
ment plant will soon commence. Both the 
capacity and style of plant are yet to be 
determined, but it will likely be of 200 to 
30c tons daily capacity, with improved 
methods of leaching. 

Utah 

Salt Lake County 

Utah Copper Company—In May this 
company produced upward of 4,000,000 lb. 
of copper. The concentrating plant is 
now treating 5000 tons of ore per day, 
averaging 1.6 per cent, copper, from which 
20 lb. of copper per ton is recovered. It 
is expected that the ore will average in 
the neighborhood of 2 per cent, copper 
when the steam shovels have dug further 
into the orebody. 

Summit County 

Park City Shipments—The ore output 
of Park Cit’y last week amounted to 497 
tons, the contributing mines and amounts 
being: Daly-Judge, 237; Silver King 
Coalition, 260 tons. 

Nelson-Queen—This property has 
passed into control of a Philadelphia syn- 
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dicate. New mine equipment has been 
ordered and the shaft is to be sunk to 
the 1000-ft. level. 

Silver King Coalition—This company 
has purchased the Jupiter mine, an adjoin¬ 
ing property, consisting of 114 acres. 

Tooele County 

Boston-Sunshine—Steps will shortly be 
taken to resume production at this prop¬ 
erty, which is equipped with a good mill. 
The mine contains a large tonnage of de¬ 
veloped low-grade gold ore. 

Canada 

Ontario—Cobalt District 

Ore Shil>mcnts—Shipments of ore for 
the week ending June 13 were as fol¬ 
lows : Coniagas, 63,100 lb.; Kerr Lake, 
57,980; McKinley-Darragh, 123,600; Nova 
Scotia, 43,990; Little Nipissing, 40,110; 
O’Brien, 276,330; Right-of-way, 61,050; 
Hudson Bay, 65,000; Trethewey, 67,600; 
total, 798,760 pounds. 

Buffalo—New buildings for sampling 
and additions to tne cyanide plant have 
been erected and also a new storehouse 
and office. The company is making pre¬ 
parations to treat a large tonnage of low- 
grade ore. 

Chambers-Fcrnald—This property, ad¬ 
joining the La Rose, Nipissing and 
O'Brien, has been purchased by a Mon¬ 
treal and Toronto syndicate. Develop¬ 
ment was delayed by disputes over titles, 
etc. An operating company is being or¬ 
ganized, capitalized at $2,500,000. Two 
shafts are now being sunk on high-grade 
ore. The settlement of the title involved 
the payment to the Ontario government of 
a 25 per cent, royalty on the output. 

Tcmiskaining—About 60 men are at 
work. The main shaft has been sunk 260 
ft. new self-dumping skip, recently put 
into operation, is the first of its kind in 
the camp. In a winze sunk below the 
175-ft. level the post-Huronian diabase 
formation was encountered underlying the 
older Keewatin, but the high silver con¬ 
tent was found to continue in the lower 
formation. 

Ontario—Silver Lake District 

Obisse Location—Nearly a carload of 
high-grade silver ore has been taken 
from an open cut. A shaft has been sunk 
on one of the veins and active develop¬ 
ment is being carried on. 

Ontario—Lake of the Woods District 

Crystal—This gold mine at Wahnapi- 
tae. Out., has been sold by Patrick Shan¬ 
non, of Pembroke, Ont., to a Toronto 
syndicate including John T. Ryan, Staf¬ 
ford Higgins and Gordon C. Jennings. 
Mr. Shannon retains an interest. The 
mine was worked for three years and 
considerable development was done. Ma¬ 
chinery was installed and one shaft was 

sunk 185 ft.; but the work was abandoned 
on account of transportation and ventila¬ 
tion troubles. A new company is being 
organized to be known as the Crystal 
Mining and Milling Company, and work 
will be resumed in charge of Charles Bay- 
croft. A lo-drill air compressor will be 
installed and five stamps added to the 
stamp mill, making altogether ten stamps. 

Mexico 

Chihuahua 

Rio Plata—The last car-lot shipment of 
crude ore and concentrates from this com¬ 
pany’s mines near Guazapares netted more 
than $51,000. Good progress is being 
made in the erection of a 200-ton cyanide 
plant as well as in the betterment of the 
water-power system for the mine and 
mill. The properties were lately visited 
by President H. W. Miller and other New 
York stockholders, as well as by T. H. 
Oxnam, the latter supposedly in the in¬ 
terests of prospective English investors. 
In common with other mines in the Sierra 
Madre mountain districts operations are 
temporarily handicapped by a shortage of 
water. 

Chihuahua Copper Mining Company— 
This company’s 50-ton concentrating plant 
in the Choreras mountains, reached from 
Falomir station on the Kansas City, Mex¬ 
ico & Orient road, has been in such suc¬ 
cessful operation since its starting up 
about two weeks ago that machinery for a 
second unit of like capacity has just been 
ordered for immediate delivery. 

Esmeralda—This mine at Sta. Eulalia 
has been sending out ore for the past two 
weeks at the rate of a carload every other 
day, and plans are under w'ay for increas¬ 
ing this tonnage. The product is going 
to the Torreon smeltery. Howard Ander¬ 
son is the manager in charge. 

Dos Abril—Arrangements are being 
made for the early starting up of the 30- 
ton amalgamation plant at this mine in the 
Dolores section. C. Riddle, the manager, 
is now at the mine directing the work. 

American Smelting and Refining Com¬ 
pany—It is now given out that the new 
plant near Chihuahua will be put in com¬ 
mission early in July, two furnaces being 
ready for blowing in. For the past six 
weeks, ore from the company’s Sta. 
Eulalia mines has been sent regularly to 
the plant, while a number of other com¬ 
panies heretofore sending their product to 
the El Paso smelter are now marketing at 
the . Chihuahua plant. The company’s 
sampling works at Chihuahua are still re¬ 
ceiving custom ore. 

Bullion Shipments—For the week end¬ 
ing June 13, the Banco Minero, of Chi¬ 
huahua reports the shipment of 81 bars 
of silver bullion, valued at 90,000 pesos, 
from the Batopilas mine and 15 bars gold- 
silver bullion, valued at 40,000 pesos, from 
the Waterson Gold Mining Company. 

Rio Tinto—These copper mines at Ter¬ 
razas, which have been under option to 
and worked by the Rio Tinto Mines and 
Smelting Company have reverted to the 
original owners, Juan A. Creel and asso¬ 
ciates, of Chihuahua, on account of pay¬ 
ment forfeiture. The properties are now 
being worked by the Compania Minera 
Rio Tinto Mexicana under the manage¬ 
ment of David Goodale. It is believed 
that the smelter will be in operation again 
shortly. 

La Republica—General manager M. B. 
Parker, accompanied by several El Paso 
stockholders, has just returned from an 
inspection trip to the company’s mines in 
the western part of the State. It is an¬ 
ticipated that work on a larger scale will 
be inaugurated. , 

Barranca de Cobre—The concentrating 
plant at this property in the Urique dis¬ 
trict is now in operation. Martin Nes¬ 
bitt and A. E. Mendoza have a long-time 
lease on both the mine and mill and are 
planning improvements to make possible 
an increased output. 

International Gold Mines Company—It 
is expected that the mill building will be 
in readiness for operation by Sept. i. In 
the meantime, mine developments are be¬ 
ing vigorously prosecuted under the su¬ 
pervision of manager J. W. Pender. The 
property is in the Sahuayacan section 
reached from Ocampo. 

Southern Mining Company—This com¬ 
pany’s new mill is to be placed in commis¬ 
sion shortly, according to a recent state¬ 
ment of manager S. H. Worrell. 

Sonora 

Fundicion Copper Smeltery—The first 
shipment of matte from this plant started 
for New York on June 10. It was con¬ 
signed to the Nichols Copper Company. 

Africa 
Transvaal 

Production of ores and minerals, other 
than gold ore, for the four months ended 
April 30 is valued as follows: Copper 
ore, £6052; galena, i833o; tin ore, 
^23,734; magnesite, £132; flint, £2700; 
lime, ^17,361; miscellaneous, £6300. The 
tin-ore output shows a large increase. 

Coal mined for the four months was 
338,799 tons, from 29 pits. The coal sold 
was 243,330 tons, the average price at 
mine being $1.27 per ton. 

New Caledonia 
Exports of minerals from the Colony 

for the three months ended March 31 
were as follows, in metric tons: 

March. Three Mos. 
Nickel ore. . 3,018 24,518 
Cobalt ore. -341 1,030 
Chrome ore. 1,681 5,892 

Exports have been light this year. Only 
one cargo of nickel ore was shipped in 
March. 
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Metal, Mineral, Coal and Stock Markets 
Current Prices, Market Conditions and Commercial 

Statistics of the Metals, Minerals and Mining Stocks 

QUOTATIONS FROM IMPORTANT CENTERS 

Coal Trade Review 

-Vt'ic’ York, June 24—In the West the 
coal trade continues to be generally quiet, 
with few indications of revival. The 
Lake trade is gradually opening, but is not 
yet on a large scale, and June shipments 
will be light. The lack of returning ore 
boats is the chief cause of delay in ship¬ 
ments. 

In the East also bituminous trade is 
quiet, and the restricted demand for steam 
coal is the principal feature. The an¬ 
thracite trade has developed no conditions 
requiring special note. There has been 
some suspension of work at collieries, but 
the movement is not general. The coast¬ 
wise trade is dull, buyers postponing the 
securing of supplies as long as possible. 

Co.\L Tr.\ffic Notes 

Tonnage originating on Pennsylvania 
railroad lines east of Pittsburg and Erie, 
year to June 13. in short tons; 

1907. 1908. Changes. 

Anthracite. •2,.>86,23.S 2,469,413 D. 116,822 
Bituminous. 17,2.71,031 14,419,474 D. 2,8U,657 
Coke. 6,417,488 3,051,032 D. 3,;165,866 

Total. 26,254,7.54 19,940,519 D. 6,314,235 

Total decrease this year to date was 
24.1 per cent. 

Coastwise shipments of coal from chief 
Atlantic ports, as reported by Bureau of 
Statistics, four months ended April 30, 
long tons: 

.\nthracite. Bitum. Total. PerCt. 

New York.... 5,381,707 3,-273,031 8,6.54,7:18 64.7 
Philadelphia 743,888 1,472,212 2,216,100 16.5 
Baltimore.... 82,832 1,210,013 1,-292,845 9.7 
Newp’t News 806,973 806,973 6.0 
Norfolk. 405,-3:18 405,338 3.1 

Total. 6,-208,4-27 7,167,567 13,375,994 100.0 

Total, 1907. 6,393,351 7,344,607 13,737,9.58 

Total decrease this year, 301,964 tons, 
or 2.6 per cent. New York includes all 
the New York harbor shipping ports. 

Bituminous coal and coke shipments, 
Pennsylvania and West Virginia, four 
months ended April 30, short tons: 

Coal. Coke. Total. 

Balt. & Ohio. 6,598,063 
Buff., Roch. & Pitts. 1,866,681 
Penn, lines, X. Y. C. 2,167,338 
Pitts. A L. Erie. 1,968,002 
Norfolk A Western. 3,a54,400 

8.56,137 7,454,200 
135,814 2,002.495 
23,738 2,191,076 

842,226 2,810,228 
602,829 3,6.57,229 

Total. 15,654,484 2,460,744 18,115,228 

Total. 1907.-20.124,672 4,798,442 24,923,114 

In addition the Baltimore & Ohio car¬ 
ried .375,689 tons anthracite in 1907 and 
281,493 in 1908; decrease, 94,196 tons. 

Coal receipts at St. Louis four months 
ended April 30 were 2,516,016 short tons 
in 1907, and 2,374.541 in 1908; decrease, 
141,475 tons. 

Coal tonnage of roads in Ohio Coal 
Traffic Association, four months ended 
.-\pril 30, short tons: 

1907. 1908. Changes. 

Hocking Valley. 1,102,640 
Toledo A: Ohio Cent.. 547,676 
Baltimore & Ohio ... 671,132 
Wheeling & L. Erie.. 1.109,-278 
Cleve., Lorain & Wh. 8-23,l;i6 
Zanesville & Western 488,661 
Toledo Div., Pen. Co. 8.54,3-20 
L.Erie,.\llinnce&Wh. 383,393 
Marietta, Col. & Clev. 6,040 

741,r)3.5 D. 1,005 
306,-283 D. -241,393 
537,-275 1). 133,857 
784,.54-2 D. 3-24,736 
755,5-2.5 D. 67,611 
373,:105 1). 115,356 
650,890 D. 303,430 
3-28,427 1). .54,966 
22,399 I. 16,359 

Total. 5,986,276 4,400,281 D.1..585,995 

Total decrease this year was 26.5 per 
cent. 

New York 

union miners, the operators asking that 
they be placed on the same basis with the 
non-union mines and while there is hope 
that a settlement of some sort may be ac¬ 
complished before July i, the operators 
assert that they will not recognize the 
union if they are not given concessions 
so as to meet the same competition of 
the mines where union men are not em¬ 
ployed. The Tennessee Coal, Iron and 
Railroad Company has almost all of its 
mines in operation throughout the Bir¬ 
mingham district and is using its own 
coal. Coke is in better demand and the 
production is improving. 

Anthk.\cite 

June 24—The market for both prepared 
and small steam sizes is dull, and little 
business is being done. The Lake traffic 
is beginning to start and it is expected 
that the volume of business will be large 
owing to the lateness of the season. There 
has been considerable cutting of prices for 
all sizes but the principal producers still 
maintain their regular schedule. 

Prices are as follows: Broken, $4.45; 
egg, stove and chestnut, $4.70; pea $3.25 
(^3.50; buckwheat No. i, $2.35@2.5o; 
buckwheat No. 2 or rice, $i.65@2; barley, 
$i.35@i.5o; all f.o.b. New York harbor. 

Bituminous 

The demand for soft coal seems to be 
improving in the far East and along the 
Sound. In New York harbor the trade is 
dull and good grades of steam coal fetch 
$2.45@2.55. There seems to be a tendency 
on the part of consumers to contract for 
coal, in some cases for the balance of the 
year. Consumers are realizing that coal 
is cheap at the present freight rates and 
there is a desire to take advantage of 
these reductions. 

Transportation from mines to tide is 
fairly good, cars taking about a week to 
run through. In the Coastwise vessel 
trade small vessels are scarce in Phila¬ 
delphia, but plentiful in New York. Large 
craft arc in good supply. Freight rates 
are as follows from Philadelphia; To 
Boston, Salem and Portland, 50@55c.; 
Lynn, 55@6oc.; Newburyport, 75c.; Ports¬ 
mouth, 55@6oc. ; Saco, 90c.; Bath, 6o@ 
65c.; Gardiner, 65c.; Bangor, 7o@75c.; to 
the Sound, 45(8500. Towages where 
usual. 

Birmingham 
June 22—Coal production in Alabama 

is larger than it has been. There has 
been some disagreement brewing between 
the commercial coal operators and the 

Chicago 
June 22—Both western and eastern 

coals continue to find good sales, though 
there has been considerable demurrage 
coal on tracks in the last week. The de¬ 
mand for fine coals is strong, steam-coal 
users generally turning to fine sorts for 
summer use. Prices remain fairly firm 
though they could easily be demoralized 
by too great shipments. 

Illinois and Indiana lump and egg sell 
lightly at $1.75(82.25; run-of-mine, $1.65 
(ai75; screenings, $1.40(^1.60. Brazil 
block has sold at $2.10 with demand fair, 
liut shipments large. 

Eastern coals suffer from the favor 
shown by consumers to fine coals. 
Smokeless and Hocking are 15 or 25c. 
under circular prices on many sale.s. 
Youghiogheny is moving chiefly on con¬ 
tracts. Anthracite in general is moving 
slowly, but country sales are improving. 

Pittsburg 
June 23—Vhile production at the rail¬ 

road coal mines has been increased to 
about 90 per cent, of capacity there has 
been no material improvement. Prices 
on contract remain firm on the basis of 
$1.15 for mine-run coal at the mine, but 
slack is weaker, sales having been made 
at 70c. and lower. Heavy shipments to- 
Lake ports for the northwestern markets 
continue. The river coal mines continue 
to operate almost to capacity. 

Connellsville Coke—The coke business 
shows some improvement, due to the 
starting and preparing to start of blast 
furnaces. So far this month contracts 
have been'placed for over 200,000 tons 
of furnace and 100,000 tons of foundry 
coke for delivery in the last half. Prices 
remain unchanged, furnace coke being 
quoted at $i.65@i.7S and foundry at 
$2.10(82.25 at oven. The Courier gives 
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the production in both fields at 162,947 
tons. The shipments were 5912 cars as 
follows: To Pittsburg, 2163; to points 
west of Connellsville, 3206; to points east 
•of Connellsville, 443 cars. 

Foreign Coal Trade 

British Coal Exports—Exports of fuel 
from Great Britain, with coal furnished 
for use* of steamships in foreign trade, 
were as follows, for the five months ended 
May 31, long tons: 

1907. 1908. Changes. 

•Coal.21,354,681 24,976,176 I. 621,495 
Coke. 354,333 436,7()5 I. 82,432 
Brhjuets. 573,885 611,838 I. 37,963 

Total exports... 26,282,899 26,024,779 I. 741,880 
Steamer coal. 7,592,876 7,952,461 I. 359,686 

Total. 32,875,774 33,977,240 I. 1,101,466 

Exports to the United States, included 
above, were 5162 tons in 1908; a decrease 
of 17,829 tons from last year. 

Welsh Coal Trade—Messrs. Hull, Blyth 
& Co., London and Cardiff, report cur¬ 
rent prices at Welsh ports as follows, 
under date of June 13: Best Welsh steam, 
$3.90; seconds, $3.66; thirds, $3..'54; dry 
coals, $3.84; be.st Monmouthshire, $3-36; 
seconds, $3.30; best small steam, $2.28; 
seconds, $2.10. All per long ton, f.o.b. 
shipping port. 

Iron Trade Review 

Nezv York, June 24—The market is 
still in an uncertain condition. There has 
been some buying of pig iron in the East, 
but of rather a spasmodic character. 
Southern ironmakers, having cleared off 
accumulated stocks, have become firmer 
in their views, and will not go below 
$12.50 Birmingham for No. 2 foundry, as 
a rule. Sales of Southern were large on 
the recent activity, some of them running 
over the year in delivery. 

meeting of the Eastern Bar Iron As¬ 
sociation was held in New York, June 
18, at which no definite action was taken 
as to prices, leaving the bar-iron market 
practically an open one. The selling has 
been good, but not heavy, as about all 
the large yearly contracts have been 
closed. In structural material there has 
been some buying, but many contracts 
arc being held back, in the expectation of 
a further drop in prices. In other fin¬ 
ished material, business has been light. 

Canadian Rail Piireliases—The Canad¬ 
ian minister of the interior announces that 
the five sections of the new Canadian 

1 rans-continental railway now under 
construction, will require 267,840 tons of 
steel rails. Of this total, 230,371 have 
been purchased from the Dominion Iron 
and Steel Company, Sydney, N. S.; the 
■Algoma Iron and Steel Company, Sault 
Ste. Marie; and the United States Steel 
Corporation. 

Baltimore 
June 23—Exports for the week in- 

■cluded 2602 tons steel rails, 326 tons rail 

fastenings and 1818 tons tie-plates, to 
Peru. There was also exported 30,023 lb. 
spelter to Hamburg, Germany. 

Birmingham 
June 22—Southern pig-iron manufac¬ 

turers are not urging another advance in 
the quotations. The prices now obtained 
range betw'een $12 and $12.50 per ton. No. 
2 foundry. The furnaces in operation in 
the Southern territory are doing well and 
the probable make for some time to come 
has been sold. The shipments are lively. 
There is a larger amount of iron being 
melted in the South, the cast-iron pipe 
plants in particular working almost to full 
capacity. 

E. E. Linthicum has secured financial 
support and will erect another large cast- 
iron pipe plant at Anniston, Ala. It is 
announced authoritatively that Pittsburg 
people will erect a large fire brick works 
in the western part of Jefferson county, 
while bridge works will be placed near 
Bessemer. George W. Connors, of At¬ 
lanta, has bought the rolling mill at 
Helena, 17 miles south of Birmingham, 
and will convert it into a hoop and cot¬ 
ton-tie mill. 

Chicago 
June 22—The pig-iron market continues 

firm with sales individually small, but in¬ 
creasing in number. Prices are apparently 
holding to $12 Birmingham for Southern 
No. 2 ($16.35 Chicago), and $17.50 for 
Northern No. 2. 

Buying is for the third and fourth quar¬ 
ters, with most of it required in the third. 
The political excitement of the week dis¬ 
tracted many buyers. 

Iron and steel products are dull. Lake 
Superior charcoal is in fair demand at 
$19.50. Coke is stronger, but there is 
much on track. The price of first-class 
Ccnnellsville remains $4.90 Chicago. 

Philadelphia 
June 24—The main feature in the east¬ 

ern and middle Pennsylvania pig-iron sit¬ 
uation today is that the accumulation of 
iron which has been such a depressing 
factor for months is steadily disappearing. 
Local consumers are buying sparingly, the 
chief distribution being in Eastern mar¬ 
kets. No. 2 averages $16, though less 
money is snatched at. Forge is inactive. 
Some special brands are selling to a small 
extent for fourth quarter delivery, but all 
other kinds are limited to third quarter. 

Steel Billets—There has been a good 
deal of see-sawing in negotiations for de¬ 
livery during the last six months. The 
present halting is altogether on price. 

Bars—The general concessions on bars 
have not brought out expected business. 
Nearly all demand is for immediate needs. 
'I'hc car builders are not buying. 

Sheets—Business has quieted down 

again. The large consumers have ordered 
all they want for the present. Yet there 
is business all the time both at store and 
mill. 

Pipes and Tubes—There is no sign of 
life yet. The locomotive people are buy¬ 
ing nothing. 

Plates—This territory would make a 
moderate amount of businss for the plate 
mills if the holding-back customers were 
not suspicious that conditions will force 
another drop. A little shipyard work 
went to mills'this week. 

Structural Material—Large building 
operations are backward. Prices are 
weak. The big mills are booking very 
little business. The Western independents 
arc reaching their claws into this territory 
and they seem to soak up about all the 
business going. 

Old Material—Scrap dealers are not 
counting on any improvement just now. 
The only scrap they take interest in is 
railroad, and that they are willing to buy 
and hold. 

Pittsburg 
There is a much better tone in the 

steel market this week and indications 
point to a gradual improvement. It was 
conservatively estimated today by one of 
the large producing concerns that since the 
cut in the price of steel bars, contracts 
have been closed aggregating fully 400,- 
000 tons. Of this tonnage 250,000 tons 
were taken up by the agricultural im¬ 
plement makers. In other finished lines 
the reductions have not brought out large 
tonnages, although a considerable num¬ 
ber of small orders have been booked. 
Additional mills have been put on at the 
Homestead works of the Carnegie Steel 
Company and also at the plant of the 
Jones & Laughlin Steel Company. In 
the Youngstown district the Republic 
Iron and Steel Company has operated its 
bessemer steel plant for three consecutive 
weeks and it will be kept going until the 
end of the month. The Valley and the 
Brown-Bonnell plants are running prac¬ 
tically full. The leading pipe interest re¬ 
ports that orders continue to come in, 
although no large tonnages are being 
booked. In wire products trade shows a 
slight increase. 

The wage conference between represen¬ 
tatives of the Amalgamated Association 
and the Republic Iron and Steel Company 
ended without a settlement. The present 
scale expires on June 30. The workers 
asked for a continuance of this scale, but 
were willing to make concessions. The 
Republic proposed a radical reduction which 
the workers would not consider. It is 
evident the Republic intends to ignore or¬ 
ganized labor and operate its plants on 
the open-shop plan after July i. 

Pig Jron—The only sale of importance 
was 1000 tons of basic for delivery in the 
Pittsburg district at $15.30. Valley, de- 
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liveries to run over the last five months 

of the year. Quotations this week are: 
Bessemer, $i6@i6.25; malleable bessemer, 

$iS.25@is.5o: basic, $iS.25@i5-5o: No. 2 

foundry, $i5@i5-25; gray forge, $14 
@14.25, all at Vall'^y furnaces. 

Steel—There has been no buying of 

billets of any consequence. Steel bars are 

strong at 1.40c. and plates at i.6oc. 

Sheets—Black sheets are still quoted at 

2.50c. and galvanized at 3.55c. for No. 28 
gage. 

Foreign Iron Trade 

German Iron Production—The German 
Iron and Steel Union reports pig-iron pro¬ 

duction in Germany in April at 979,866 
metric tons, a decrease of 67,132 tons 
from March, and of 81,463 tons from 

January. For the four months ended 

April 30 the totals were, in metric tons: 

1907. 1908. Changes. 
Fouiulry iron .. 72tl.2f8 774.913 I. 45,645 
Forge iron. . 2t>7.595 239,384 D. 28,211 
Steel pig. 338,879 361,671 I. 12,792 
Bessemer pig... 161.415 146.9.56 D. 14,459 
Thomas pig.... . 2.720.146 2,569,455 1). 150,691 

Total. .. 4,217,303 4,082,:i79 D. 134,924 

There were gains in foundry iron and 
in steel pig, which includes spiegeleisen, 

ferro-manganese, ferro-silicon and all sim¬ 

ilar allo3’s; losses in forge iron, in bes¬ 
semer pig and in Thomas, or basic pig. 

The total decrease was 3.2 per cent. 

Metal Market 

Gold and Silver Exports and Imports 
NEW YORK, June 24. 

At all U. S. Ports in May and year. 

Metal. Exr>ort8. Imports. Excess. 

Gold: 

May 1908.. 
“ 1907.. 

Year 1908.. 
“ 1907.. 

$26,555,913 
4,.505,444 

44,891,257 
12 428,592 

$ 3,069,402 
2,682,163 

22,926-6i3 
19,303,305 

Exp. $23,486,611 
. “ 1,823,281 

•• 21,964,634 
Imp. 6,874,713 

Silver: 
May 1908.. 

“ 1907.. 
Tear 1908..! 

" 1907..1 

4,028,334 
4,:126,216 

21,077,186 
23,858,610 

1 3,362,176 
I 3,.563,096 
1 17,660,758 

18,919,065 

Exp. 666,158 
1 “ 763,120 
I " 3,416,427 
' " 4,939,646 

Exports from the port of New York, week 
ended June 20: Gold, 84,134,500, chiefly to 
France and Germany; silver, $687,907. chiefly 
to Ix)ndon . Imports: Gold, $600,422, from 
France. Haiti and Mexico; silver, $149,046, 
from Central and South America. 

Specie holdings of the leading banks of 

the world June 20, are reported, as below, 
in dollars: 

Gold. Silver. Total. 

Ass d New York .$312,117,300 
England. $194,320,860   194,320,160 
France. 626,088,480 $18:1,^36,095 809,924,675 
Germany. 191,835,000 79,600,000 271,336,000 
Spain. 78,025,000 133,610,000 211,635,000 
Netherlands.... 88,610,000 21,041,.500 69,.551,500 
Belgium. 90,.513,335 10,256,666 30,770,000 
Italy. 181,160,000 21,500,000 202,660,000 
Russia. 6.59,860,000 38,090,000 697,950,000 
Aust.-Hungary. 2-34,000,000 66,695,000 300,695,000 
Sweden. 19,4a5,000   19,436,000 
Norway. 7,540,000   7,540,000 
Switzerland.... 17,965,000   17.965,000 

The New York banks do not separate 

gold and silver. The foreign statements 

are from the Commercial and Financial 

Chronicle of New York. 

i 

Gold and silver movement in Great 

Britain, five months ended May 31: 

Imjuirts. Exports. Excess. 

G«ild.. £20,065,895 £15,904,604 Imp.£ 4,161,391 
Gold, 1907... 21,26.5,381 13,740,864 Imp. 7..524,.517 

Silver. 4.092,767 .5,478,303 Exp. 1,386,536 
Silver, 1907 . 7,886,.541 7,913,492 Exp. 26,951 

Gold . and silver movement in France, 

four months ended April 30: 

Imports. Exports. Exci'ss. 

Gold.... Fr.230,164,OOOFr.9,318,COO lmp.Fr.220,846.000 
1907... 53,228,000 72,316,000 Exp. 19,088,000 

Silver.. 45,662,000 61,480,000 Exp. 16,818,000 
1907... .50,523,000 47,827,000 Imp. 2,696,000 

Imports of nickel and copper coins, 

32,000 fr. in 1907 and 27,000 fr. in 1908; 

exports, 125,000 fr. in 1907, and 305,000 fr. 
this year. 

Silver Market 

SILVER AXD STERLING EXCHANGE. 
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New York quotations are for fine silver, 
per ounce Troy. London prices are for ster¬ 
ling silver, 0.925 fine. 

Messrs. Pixley & Abell report silver 
shipments from London to the East foi 
the year to June ii: 

1907. 1908. Changes. 

India. £5,656,.544 £3,698,1.58 D. £1,968,386 
China. . . 516.4U0 I. .516,400 
Straits. 505,362 90,610 D. 414,852 

Total. £6,161,906 £4.305,068 D. £1,856,838 

Imports for the week were £174,000 

from New York. Exports were £114,100 
to India. 

Silver has shown some improvement, 

owing to better advices from India; and 

while the future is uncertain, a decline 
to the prices prevailing some weeks ago 
is not likely. 

Copper, Tin, Lead and Zinc 

DAILY PRICES OF METALS. 
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I-<ondon quotations are per long ton (224& 
lb.) standard copper, which is now the equiva¬ 
lent of the former g.m.b’s. The New York 
quotations for electroytic copper are for 
cakes, ingots or wirebars, and represent the 
bulk of the transactions made with con¬ 
sumers, basis, New York. cash. The price of 
cathodes is 0.125c. below that of electrolytic. 
The quotations for lead represent wholesale 
transactions in the open market. The quota¬ 
tions on spelter are for ordinary Western 
brands; special brands command a premium. 

Copper—The buying for domestic and 

foreign account which was reported last 
week and previously has apparently satis¬ 

fied the demand for the time being, and 
during the week of June 18-24 business 
has practically been at a standstill. As 

producers are not pressing their output 
for sale, the market closes unchanged and 
nominal at I2^@i3c. for Lake copper; 
I254@I2%c. for electrolytic in ingots, 

cakes and wirebars. 1 he average of the 
week for casting copper is I2^@i2j^ 

cents. 
Reports from London are to the effect 

that speculation has died out. Transac¬ 

tions have shrunk from day to day, and 
at the close the market has become so nar¬ 
row that what little copper has been 

pressed for sale has made a decided im¬ 

pression, quotations declining to £57 7S. 
6d. for spot, £58 2s. 6d. for three months. 

Refined and manufactured sorts we 

quote: English tough, £60 ios.@£6i los.; 

best selected, £60 ios.@£6i los.; strong 

sheets, £72 ios.@£73 los. 
It is reported that the Nevada Consoli¬ 

dated and Cumberland-Ely companies have 

made a contract with the American Smelt¬ 
ing and Refining Company for the refin¬ 

ing of their copper. As yet no contract 
has been made for the sale of the copper, 

but it is believed that this will be done 
by the American Smelting and Refining 

Company. 

Manufactured Copper—Sheets, cold- 

rolled, i8c.; hot-rolled, 17c. Wire, 1454c. 

base. 

Tin—The London market has shown a 

very soft tone throughout the week and 
declined continuously. The close is 

cabled at £125 los. for spot, £126 5s. for 

three months. 
The domestic market has been abso¬ 

lutely lifeless and the transactions that 
were consummated took place among 

dealers, while consumers show no interest 

whatsoever in the article. At the close 
spot tin can be bought at about 27%c. 

per lb.. New York. 
Arrivals of Bolivian tin ores and con¬ 

centrates in Europe, reduced to fine tin^ 
for the five months ended May 31, were 

6597 tons in 1907, and 7168 tons in 1908; 

increase, 571 tons. 

Lead—The market is dull and un¬ 
changed at 4.47j4@4-52j4c. New York. 

The London market is holding its own 
fairly well, the close being cabled at £12 

15s. for Spanish lead, £12 17s. 6d. for 
English lead. 

Spelter—The continued absence of de¬ 

mand is getting on the nerves of holders 
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of the metal and offerings have been on a 

more liberal scale and at lower prices. 
The close is weak at 4.35@4.40c. St. 
Louis, 4.5o@4.55c. New York. 

The London market is also weak, hav¬ 
ing declined at the close to £18 15s. for 

good ordinaries, £19 for specials. 

Ziuc Sheets—Base price is 7c., f.o.b. 
La Salle-Peru, Ill., less 8 per cent. 

Other Metals 

Antimony—The situation is unchanged. 

Quotations are 8j4@8>4C. for Cookson’s, 

8l^@8)4c. for Ilallctt’s and 8@8%c. for 
ordinary brands. 

Ahiminuiii—Ingots, .\merican No. i, in 
large quantities, 33c. per lb. Rods and 

wire, 38c. base; sheets, 40c. base. Foreign 
metal is offered at rather lower prices. 

Cadmium—In loo-lb. lots, $1.25 per lb., 
at Cleveland, Ohio. 

Nickel—According to size of lot and 
terms of sale, 4S@50c., New York. 

Quicksilver—New York price is $44 per 
flask for large lots; $45 for jobbing 

orders. San Francisco, large lots nominal 
at $43-50, domestic, and $42, export; small 
orders, $45^46. London is lower at £8 

per flask, with 2s. 6d. less quoted by sec¬ 
ond hands. 

Platiintm—The demand is better, and 
inquiries for fairly large quantities have 

been received. While this has not yet af¬ 
fected prices it is believed, in the trade, 
that the market will stiffen. Quotations 
are $23.50 per oz. for hard platinum, $21 
for ordinary and $16 for scrap. 

British Metal Imports and Exports 

Imports and exports of metals in Great 
Britain, five months ended May 31, fig¬ 

ures in long tons, except quicksilver. 
which is in pounds: 

Copper: Imports. Exports. Excess. 

Copper ore. 49,288 . 
Matte, etc. 31,903 . 
Fine copper. 44,056 . 

Total copp«>r_ 64,937 22,015 Imp. 42,922 

Total, 1907 . 46,658 23,002 Imp. 23,656 

Tin: 

Straits. 15,761 . 
Other. 2,863 . . 

Total. 18,624 13,886 Imp. 4,738 

Total, 1907. 17,555 11,798 Imp. 5,757 

Ixsad: 

United States. 16,932 . . 
Spain. 43,578 . 
Other. 38,688 . 

Total. 99,198 2.3,488 Imp. 76,710 

Total, 1907 . 81,986 22,411 Imp. 59,574 

Spelter: 

Spelter.. 37,609 . 
Zinc sheets, etc_ 7,299 . . 

Total. 44,808 3,262 Imp. 41,646 

Total, 1907. 47,699 2,125 Imp. 46,474 

Quicksilver, Ih.. 2,129,377 764,565 Imp. 1,374,812 
Qulcksllv’r, 1907 2,768,636 1,049,251 Imp. 1,719,386 

Copper totals give estimated contents of 

all materials in fine copper. Tin-ore im¬ 

ports, not given above, were 8340 tons in 
1907, and 10,327 tons in 1908; increase, 
1987 tons. Imports of iron and copper 

pyrites were 342,052 tons in 1907, and 

366,162 in 1908; increase, 24,110 tons. 

Missouri Ore Market 

Joplin, Mo., June 20—The highest price 

paid for zinc ore was $37 per ton, the base 
ranging from $31 to $35 per ton of 60 

per cent, zinc, and the average price, all 
grades, being $31.92, a large amount of 

low-per cent, ore being marketed during 
the week. The highest price for lead ore 

was $62.50 for this week’s delivery, med¬ 
ium grades selling at $6i@62, and all 

grades averaging $61.02 per ton. 

The competition for zinc ore the past 
week is best exemplified in the statement 
that eight bids were made on one bin of 

ore, on which there were only three bids 
the previous week. The delivery of lead 

at $62.50 was on a purchase made at the 

end of last week, and one sale of 350 tons 

was made at the end of this week, for 
next week's delivery, at $64 per ton in the 

bin, or $64.50 f.o.b. This purchase was 
made b'y the St. Louis Smelting and Re¬ 

fining Company, against the high price at 

the end of last week made by the Richer 
Lead Company. 

Following are the shipments from the 

various camps for the week ending 

June 20: 

'zinc, Ib. Lead, 11). Value. 

Weill) Clty-Carterville 2,342,670 1,160,3.50 $72,890 
Joplin. 2,143,940' 271,940 44,205 
Oalena.■ 814,220 147,.520 17,627 
Duenwee. 913,170 34,6,50 15,998 
Miami. 699,010 236,770 15,687 
Prosperity.i 372,600 139,460 10,223 
UadRor.1 467,310 41,060 9,196 
Alba-Neck. 446,820   7,818 
Granby.I 181,150 25,000 3,076 
Aurora. 192,760   2,307 
Oronogo.' 123,100 ...... 2,101 
Spurgeon. 121,560 25,340 1,844 
Carthage.' 97,460 . 1,635 
Cave Springs. 65,820   1,096 
Sarcoxle.' 6:1,950 . 1,023 

Totals. 8,947,440 2,082,090 $206,625 

25 weeks.2-29,995,490 35,109,930 $4,850,%9 

Zinc value, the week, $142,806; 25 weeks, $3,924,810 
Lead value, the week, 63,819; 25 weeks, 926,159 

Average ore prices in the Joplin mar¬ 

ket were, by months: 

ZINC ORE AT JOPLIN. LEAD ORE AT JOPLIN. 

Month. 1907. 1908. Month. 1907. 1908. 

January... 45.84 36.66 January... 83.68 46.88 
February.. 47.11 34.92 February.. 84.68 49.72 
March. 48.66 34.19 March. 82.75 49.90 
April. 48.24 34.08 April . 79.76 62.47 
May. 45.98 33.39 May . 79.66 66.05 
June. 44.82 . June . 73.66 . 
July. 45.79 . July. 68.18. 
August .... 43.22 . August. 69.64 . 
September. 40.11. September. 63..52 . 
October ... 39.83 . October.... 61.40. 
November.. .35.19. November.. 43.40 . 
December.. 30.87 . December.. 37.71. 

Year. 43.68 . Year. 68.90 . 

Wisconsin Ore Market 

Plattcvills, Wis., June 20—Flighest price 

paid for zinc ore this week was $35, on a 

basis of $32@33 per ton of 60 per cent, 
zinc. Lead ore sold as high as $62 per 
ton. 

Several more mines closed down during 

the week; the St. Rose is now the only 

active producer in the Platteville camp; 
the big producers at Hazel Green and 
Benton, however, continue to make their 
usual output. The big mine consolidation 

at Platteville is still held in abeyance, but 
is expected to be consummated by the 

latter part of the month, when work in 

these mines will be resumed. 
Shipments from district for week ended 

June 20: 

Camps. 

Platteville. 
Benton. 
Livingston 

Zinc 
ore, lb. 

. 375,200 
.... 261,400 
.... 2-20,000 

178,100 

Lead 
ore, lb. 

60,000 
80,000 

Sulphur 
ore,lb. 

i:il,800 

Cuba City 
Dodgeville. 

.. 167,080 
. 1.50,tKX) 

. . 86,540 

168,290 
8 sIHIO ...... 

7l’8lK) 101 .D'O 
.... f&.'AIQ 66,780 

Linden... 53,070 

Total. . . 1,628,560 546,170 131,800 

Year to June 20.. _40,490,085 4,514.375 314,330 

Strawbridge shipped 335,900 Ib. of zinc 

concentrates, of which 119,500 lb. was sent 
to Hazel Green to be roasted, 150,000 to 
the Enterprise roaster at Platteville, and 

the balance to the electrostatic separator 

at Platteville. There was also shipped 

to the electrostatic separator from Ben¬ 

ton, 296,600 lb.; from Linden, 96,500 
lb.; and from Cuba City, 59.300 lb. 
zinc ore. Received at the Joplin Sep¬ 

arator Works, at Galena, from Benton, 

110,000 lb., and from Highland, 45,400 lb. 

zinc ore. 

Chemicals 

New York, June 24—The market is 

listless and void of all speculative feat¬ 

ures. Dealers look for no improvement 

until the fall business begins. 

Copper Sulphate—A fair demand is re¬ 

ported and prices are firm. Price cutting 
is not in evidence and quotations remain 

at $4.65 per 100 lb. for carloads and $4.90 

for smaller lots. 

Nitrate of Soda—The market is quiet, 

but dealers do not report weakness. The 

demand is fair. Quotations are 2.32V2C 

for spot and 2.30c. for the balance of 

1908. 

Phosphate Rock—P. C. Trenholm re¬ 

ports shipments of phosphate rock from 

Charleston, S. C., in May at 5760 tons 
by rail. 

Mining Stocks 

New York, June 24—The general stock 
market has been irregular and quotations 

have been rather heavy. While there has 
been nothing of a nature calculated to 
depress prices, there have been only 
spasmodic rallies, with later reactions and, 

apparently rather a downward tendency. 
Selling rather than buying seems to be the 
order, with the public not largely in¬ 
terested. 
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The curb market was dull, so far as 
Tuining stocks were concerned. The cop¬ 
per shares were not much in demand, and 

other mining issues were traded in only 
on a moderate scale. Hot weather seemed 

to have induced a period of summer dul- 
ness. 

New York. London. 
Month. 

January .. 
February.. 
March .... 
April. 
May. 
June. 
July . 
August ... 
September 
October ... 
November. 
December. 

Boston 

June 23—There has been little of mo¬ 
ment in this market during the week, and 
prices as a rule are generally off from a 
•week ago. A spurt in Adventure mining 

has been the only feature. This stock rose 
from $1.62^ to $4.12^ on buying which 

■came largely from the Lake district. Min¬ 
ing operations have been suspended at the 
property although drilling has exposed a 

lode which looks like the Lake lode and 

gave a favorable opportunity for a specu¬ 

lative movement with comparatively large 
trading in it. The close tonight was 

$3-37/4, so that the advance has held 
fairly well. 

Amalgamated has gone off $3 to $65; 

Copper Range $1.75 to $71.50; Greene 

Cananea $i to $io.i2j4; Mohawk $3 to 
$58.50 ex-dividend. United States Smelt¬ 
ing fell off $2.25 to $35-75- Wni. B. Leeds, 

who died abroad today, is said to be a 
holder of this stock to the extent of 20,000 
shares. 

As yet no plan of reorganization has 
been agreed upon for the Davis-Daly 
Estates Copper Company. 

The curb has been featureless, with 
mining stocks generally lower for the 
week. 

Year, 

New York, cents per fine ounce; London, 
pence per standard ounce. 

COPPER 

June 21. 
New York. 

NEVADA STOCKS. 
Furnished by Weir Bros. & Co. 

Name of Comp. Name of Comp. 

! Sliver Pick. 
:St. Ives. 
Triangle. 

BrLi.KKOo Stocks 

IBullfrog Mining.. 
1 Bullfrog Nat. B... 
iOil)raltnr. 
[Gold Bar. 
iHomestake King. 
Alontgomerj’ Mt.. 
■ Mont. Shoshone C 
[Original Bullfrog. 
[Tramp Cons.. .. 

j Maxhat’n Stocks 

1 Manhattan Cons. 
IManhat’n Dexter. 
Jumping Jack.... 

1 Stray Dog. 

! Miscellaneous 

^Golden Boulder . 
iBonnie Clare. 

Comstock stocks 

Belcher. 
Best & Belcher.... 
Caledonia. 
Chollar. 
Comstock. 
Con. Cal. & Va— 
Crown Point. 
Exchequer. 
Gould & Curry.... 
Hale & Norcross.. 
Mexican. 
Ophlr. 
Overman. 
Potosi. 
Savage. 
Sierra Nevada.... 
Union. 
Utah. 
Yellow Jacket.... 

TONOPAH STOCKS 

Belmont. 
Extension. 
Gkilden Anchor.... 
Jim Butler. 
MacNamara. 
Midway. 
Montana . 
North Star _ 
Tono’h Mine of N. 
West End Con.... 

Goldfi’I) Stix-ks 

Adams . 
Atlanta. 
Booth. 
Columbia Mt .... 
Comb. Frac. 
Cracker Jack. 
Dla’dfield B. B. C. 
Gk)ldflpld Belmont 
Goldfield Daisy... 
Great Bend . 
Jumbo Extension 
Katherine. 
Kendall. 
Lone Star. 
May Queen. 
Oro . 
Red Hill. 
Roanoke. 
Sandstorm. 

New York, cents per pound. Electrolytic Is 
for cakes. Ingots or wlrebars. London, pounds 
sterling, per long ton, standard copper. 

TIN AT NEW YORK 

Prices are In cents per pound. STOCK QUOTATIONS 
LEAD NEW YORK June 23 BOSTON Juno 23 

Name of Comp. Clg. Name of Conij). 

Alaska Mine. 
Amalgamated... 
Anaconda. 
Balaklala. 
British Col. Cop. 
Butte ft London. 
Butte Coalition.. 
Colonial Silver .. 
Cum. Ely Mining 
Davis Daly . 
Dominion Ctop... 
Douglas Copper. 
El Rayo. 
Florence. 
Foster Cobalt.... 
Furnace Creek... 

■Olroux. 
Gold Hill. 
Goldfield Con.... 
Granby. 
Greene Gold. 
Greene G. & S .. 
Greenw’r & D.Val 
Guanajuato.... 
-Gnggen. Exp.... 
Hanapah . 
McKinley Dar... 
Micmac . 
Mines Co. of Am. 
Mitchell Mining. 
Mont. Sho.C. 
Nev. Utah M. & S 
Newhouse M. & S 
Nipissing Mines . 

■Old Hundred. 
Silver Queen. 
Stewart . 
‘Tennessee Cop’r. 
Tri-Bullion. 
Union Copper. 
Utah Apex. 
Utah Copper. 
Yukon Gold. 

Adventure.... ... 
■Allouez. 
Am. Zinc. 
An-adian . 
.Arizona Com. 
Atlantic.. 
Bingham. 
.Boston Con. 
Calumet A Ariz... 
Calumet A Hecla. 
Centennial. 
iCon. Mercur_ 
; Copper Range.... 
Daly West. 
Franklin. 
Greene—Can. 
Isle Royal. 
La Salle. 
Mass. 
Michigan. 
Mohawk. 
Nevada .. 
North Butte. 

■Old Colony.. 
Old Dominion... 
Osceola. 
[parrot. 
Quincy.. 

■Rhode Island..... 
Santa Fe.. 

■ Shannon..;.. 
Superior ......... 
Tamarack.. 
Trinity. 
United Cop., com 
U. 8. Oil . 
jU. 8. Smg. & Ref. 

New Y’ork, cents per pound. London, 
pounds sterling per long ton. 

Assessments 
SPELTER 

[Dellnq. Sale. Amt. Company. 

June 20 July 11 $0.02 
June 25 July 17 0.06 
July 17 Aug. 6 0.02 

Blrchville, t:al. 
Bullion, Nov. 
Butler-Liberal, Utah. 
Chollar, Nev. 
Con. Imperial, Nev. 
Con. Virginia, Nev. 
Confidence, Nev. 
Lead King, Utah. 
Little Chief, Utah. 
Lucky Dutchman, Nev.... 
Mountain Dell, Utah. 
N. Y. Bonanza, Utah. 
Oro Cobre, Cal. 
Overman, Nev. 
Peruvian Con., Utah. 
Silver King Con., Utah_ 
Spanish Ridge, Cal. 
Tomahawk, Nev. 
Tonopah North Star, Nev. 
Union Con., Nov. 

July 8 July 30 0.10 
June 17 July 9 0.01 
June 12 July 3 0.26 
June 10 June 30 0.20 
July 1 July 28 0.01 
June 17 July 7 0.01 
June 30 July 20 0.01 
June 24 July 13 0.02 
June 9 June 30 0.02 
July 16 Aug. 3 0.02 
June 19 July 10 0.06 
June 22 July 7 O.pl 
June 11 June 30 0.10 
June 1 July 1 0.06 
Julp 10 Aug. 12 0.01 
June 24. 0.01 
June 15 July 9 0.10 

lU.S.Sm. & Re.,pd, 
Utah Con. 
[Victoria. 
Winona. 
Wolverine . 
Wyandotte. 

New Y^ork and St. Louis, cents per pound. 
London in pounds sterling per long ton. *Ex. Dlv. tEx. Rights. {Last quotation. 

Month. 
New York. St. Louis. London. 

1907. 1908. 1907. 1908. 1907. 1908. 

January .... 6.732 4.613 6.682 4.363 •27.126 20.668 
February ... 6.814 4.788 6.664 4.638 26.938 20.876 
March. 6.837 4.666 6.687 4.627 26.094 21.076 
April. 6.686 4.646 6.636 4.496 25.900 21.344 
May. 6.441 4.608 6.291 4.458 26.668 19.906 
June. 6.419 6.269 25.469 
July. 6.072 6.922 23.860 
August. 6.701 6.661 21.969 
September .. 6.236 6.086 21.060 
October .... 6.430 6.280 21.781 
November . 4.926 4.776 21.438 
December... 4.264 4.104 20.076 

Year. 6.962|. 6.812 .|23.77l|. 

New York. Dmdon. 

1907. 1908. 1907. 1908. 

January. 6.000 3.691 19.828 14.469 
February . 6 OiX) 3.7'26 19.531114 260 
March. 6 000 3.838 19.703113.976 
April. 6 000 3.993 19.976!13.469 
May. 6 000 4.263 19.688 12.938 
June. 6.760 . 20.188 . 
July. 6.288 . 20.360 . 
August. 6.260 . 19.063 . 
September. 4.813 . 19.776 . 
October. 4.760 . 18.631 . 
November. . 4.376 . 17.281 . 
December. 3.668 . 14.600 . 

Year. 6.326 . 19.034 . 

Month. 1907. 1908. Month. 1907. 1908. 

January .. 41 648 27.380 July. 41.091 
February.. 42.102,28.978 August. 37.667 
March. 41 313'30.577 September 36.689 
April . 40.9-38 31.702 October ... 32.620 
May. 43.149 30.016 November 30.833 
June. 42.120|. December 27.926 

Av. year. 38.166 

N. Y. INDUSTRIAL | ST. LOUIS June 20 
Am. Agri. Chem.. 23X 
Am. Smelt, ft Ref. 74?i N. Of Com. High.l Low. 
Am. Sm. &Ref.,pf. 99*4 — — 

Bethlehem Steel.. tl6 Adams. .30 .20 
Colo. Fuel & Iron. Am. Nettie. .04 .03 
Federal M. ft S.,pf. t74K Center Cr’k .00 1.60 
Inter. Salt. 18K Cent. C. ft C. 70.00 68.00 
National Lead.... 64 C.C. & C. pd. 77 00 76.00 
National Ltmd.pf. 199 Cent. Oil... 110 00 100.00 
Pittsburg Coal.... tl2 Columbia.. ■ .00 3.00 
Republic I. & S... 16)4 Con. Coal.. 18.00 16.00 
Republic I.& S..pf. 63)4 Doe Run. 120 00 110.00 
Sloss-Shefifteld.... 150 Gra. Bimet. .20 .16 
Standard Oil. 609 St. Joe. 15.001 12.60 
U. S. Red. ft Ref.. no 1 — 
U. S. Steel. 36)4 1 LONDON June 24 
U. S. Steel, pf .... 101)« 
Va. Car. Chem_ 22)4 1 — 

Name of Com. Clg. 
BOSTON CURB _ 

Ahmeek. 171 Dolores . £1 68 Od 

Black Mt. 3)4 Stratton Bind. 0 16 

East Butte. 16 Camp Bird. 013 0 

Hancock Con. 4)4 Esperanza. 17 6 

Keweenaw. 6?8 , Tom boy ... 1 12 6 

Majestic. .57 El Oro. 15 

Raven. 1 Orovllle ... 0 10 7* 

Shawmut. .33 — 

Suiierlor ft Pitts 12 >4 Cabled through Wm. 
Troy Man. 1.40 P. Bonbright ft Co., N. Y. 

Lee Gf>ld Grotto.. 
Nevada Hills. 1.62^ 
Nevada Smelting. .75 
Pittsburgh S. Pk.. 1.10 
Round Mt. Sphinx .26 

COLO. SPRINGS June 20 

Name of Comp. Clg. 

[.Acacia . t5)4 
Black Bell. 

1C. C. Con. iV)4 
[Dante . .07 
■ DfK'tor Jack Pot.. 73)4 
lElkton . 67 
'F.1 Paso . 36)4 
Findlay. 722 
[Gold Dollar. 75)4 
iGold Sovereign... 72)4 
Isaliella. 30)4 
Index . 

■Jennie Sample.... .03)4 
[Jerry Johnson. .. 
Marv McKinney . 743 

1 Pharmacist. 73)4 
[Portland . 1.06 
|Un. Gold Mines.. 74)4 
[Vindicator. 85 
Iwork. .09 

NEW SrOBK. 

Electrolytic Lake. 

1907. 1908. 1907. 1 1908. 1907. 1 1908. 

January... 
February 
March .... 
April. 
May. 
June. 
July . 
.August.... 
September 
October .. 
November. 
December 

24.404 13.726 
24 869 12.906 
25.066 12.704 
24 2-24 12 743 
24 048 12.698 
22.665 . 
21.130 . 
18.366 . 
16.666 . 
13.169 . 
13.391 . 
13.163 . 

24 826 13.90l|l06.739 62 386 
25 236 13.098 107.366 68.786 
25 660 12.8761106.694 68.761 
26 260 12.928i 98.626 68.331 
26 072 12.788 102.376 67.387 
24 140 . 97.272 . 
21 923 . 96.016 . 
19.255 . 79.679 . 
16 047 . 68.376 . 
13 651 . 60.717 . 
13.870 . 61.226 . 
13.393 . 60.113 . 

Year. 20.004 . 20.66l|. 87.007|. 
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The Relative SUe of the RICHARDS TIG 

And a combination oi 

Hatt« Jigs of Eqnal Capacity 

This is a 
Singfle 
4-Comp. 
Richards 
Pulsator 
Jig 
90 Tons 
Capacity 

Both Types of Machine are Photographed to the Same Scale. 

Oor claims for the Richard 
Ptflsator Jig^as given above, 
are proven by results ob¬ 
tained in ezhaostive tests 
onder commercial operating 
conditions at one of the 
largest copper concentrat¬ 
ing mills in the country. 

COMPARISON 
90 TONS PER DAY CAPACITY 

Type of Machine Richards Hartz 

Floor Space 8 Square Feet 530 Square Ft. 

Weight 1700 lbs. 28,000 lbs. 

Machines I Single 3 Double 
Required 4-Compartment 4-Compartment 

Water 80,000 Gallons 425,000 Gallons 

Number of Places 
to Lubricate I 60 

I*ower It H.P. 6 H.P. 

Screen Area 64 Square In. 9,000 Square In. 

Denver Engineering Works, Denver, Colo., U.S.A. 
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“S-A” Bucket Elevators. 

Our Chain Elevators are made with or without geared heads and 

with either single or double strands of chains or belts as require¬ 

ments demand. We make them with buckets of any style or size. 

They are furnished with special chains of any type or with the 

standard detachable. chains. In ordering these elevators state dis¬ 

tance between head and boot shafts, capacity desired per hour and 

kind of material to be elevated. 

Send for our monthly bulletin “Conveying and Transmission.’* 

Main Office and Works: Aurora, Ill., U. S. A. 
Chicago Office: First National Bank Building. New York Office: 43 Exchange Place, 

Musaens Ltd., Canadian Agents, Montreal, Quebec. Hendry & Blue, Pacific Coast Agents, Mooadnock Building, San Francisco. 
Hallidie Biacbinery Company. Seattle, Wasli., Northwest Agents. 
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Rapid Cyanide Fiiter 
We desire to call the special attention 

of all companies using a Cyanide Filter, to 
the one which we have placed upon the mar¬ 
ket and are now manufacturing. The saving 
in initial installation and the economy in 
time will appeal to all users. 

We urgently request that all Mining 
Companies submit their propositions to us 

^ and we shall be very glad to furnish such 
^ information as may be desired. 

The following are \ 
.details of a cycle X 
taken from one of 
these Filters at 
the Cyanide Plant N 
of one of the larg¬ 
est Mining Com¬ 
panies in Mexico. 

Forming Cake 6 minutes 
Displacing slimes and 
entering wash water 22 '* 
Total time 27 " 

Cake IH” thick, madeat751hs. 
pressure. Wash water nsed per 
minute, 60 gal. at 90 lbs. pressure. 

SOLUTION ASSAYS: 

Solution from making rake tl,66 0.4 oss 
Wash wat.-r after 3 minutes .54 Trace 

UoUtnre In cake, \ . ' I / 
18 30 per cent. N. \ • i ' { 

Amouni in one I Ur—  _ • j / 
charge 1.75 tons. 1 - j 1 

7.5 3.5 oze. ^1 T 
.53 1 95 “ ^ - ‘ ' 
.57 3.00 « 

IVriu for descriptive catalogue. 

General Offices^ Commercial Nat’l Bank Bldg.p Chicago. 
New York Office, 120 Liberty Street. 

Salt Lake City Office, 201 Oooly Block 
San Francisco Agents, Hewitt Machinery Company, 

«t it u ig 
u it 30 

it it it 22 

Moiktare oat of caka 
Heads 
TalU 

it washed 

.04 
Trace 

ft 1 ft 
■ ^ < 1 
ft ^ % 1 . ' ft 

1 1 

L..-’ .•J . f ‘ 

1 W i" 

^'1 - 0 
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gTHL-PIONKR MINING MACHINERY HQU5L OF THE WE.5T. 

HYDRAULIC ENGINEERING MINt 5ME.LTCR SUPPLIES. STEAM E.LECTRICAL AND 

We are better able to 

answer this question than 

any other supply house 

in the West, having in 

stock all kinds, and count¬ 

less numbers of sizes and 

styles of machinery for 

Our Immediate Delivery 

stock sheet is a wonder. 

It contains a full list of 

our stock; also sizes and 

styles. You should have 

one. Let us pay the post¬ 

age on it to you together 

with any catalog of ma¬ 

chinery you might mention. 
IMMEDIATE 

DELIVERY WRITE TODAY 

q| 1 

m / it 

THE HENDRIE & BOLTHOFF MFG. & SUPPLY CO., 
DENVER, COLO., U. S. A. 
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iMYflimN-5EmJ10RGAH Cq 
AMD IIAMUEACTURERSir“?“v‘;tro^i 

GENERAL OFFICES: CLEVELAND, OHIO, U. S. A. 
BRANCH OFFICES: 

NEW YORK, 42 Broadway. SAN FRANCISCO, Atlas Building. 
MEXICO, D. F., Segunda de Dolores 20—14a de Guerrero 3326. LONDON, ENG., 47 Victoria St., S. W. 

SELLING AGENTS: 
DENVER, HENDRIE & BOLTHOFF MANUFACTURING AND SUPPLY COMPANY. 

WATER POWER EQUIPMENT 
OF HIGHEST EFFICIENCY 

Wc build these Turbines in a variety of settings and combinations, to con¬ 
form to local conditions, among them being the following: 

Single vertical setting in iron* 
Single horizontal setting in iron* 
Double horizontal setting in iron casing with one or two 

inlets, and one or two discharge openings* 
Horizontal setting with any number of wheels on shaft 

and variable arrangement for discharge* 
Double vertical setting with Turbines located above each 

other* 

Inquiries should be accompanied by full details as to head, speed of flow, 
power required, contour of ground on which plant is to be located, etc* 

Let us figure on your requirements* 

Recent large installations by its include the power plant of the Chicago Sanitary 
District, the Lake Superior Power Co.'s Plant at the ^^Soo,*' the new plant of the 
South Wisconsin Power Company, at Madison, Wis., etc. 

WRITE FOR DESCRIPTIVE CATALOG, **WP-r* 

(Showing one unit of six 64' Turbines Developing 6250 H. P. at 162 B. P. M. under 34*ft. Head.) 

i 
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One of the fifteen Electric Punchers operated by the Berwind-White Coal Mining Co. at WindbeV, Pennsylvania. 

The Pneumelectric represents the greatest achievement in the building of coal mining machines. 

One third power with equal cutting capacity of others has 
made possible a new low record in cost of production. 

You need not purchase until thoroughly satisfied. 

Results guaranteed 

Machines furnished subject to trial. 

Write for catalog de luxe. 

memi Machine 
I Company 

SYRACUSE, NEW YORK, U. S. A. 

COAL PUNCHER 
Solves the problem of applying electricity to 

machines of the Puncher Type. 



T. E. C''. Quintuplex Jig. T. E. Co. Stamp Mill. 

COMPLETE PLANTS-MACHINERY 
The products of the TRAYLOR ENGINEERING COMPANY are constantly improving 

and our customers have all found it to their advantage to have perfect confidence in our 
machines—they realize, after one experience, that it adds to their profits to rely upon the best 
machinery, the best constructed plants, and the ones simplest in operation. 

A thorough knowledge of the requirements of our customers enable us to appreciate the 
fact that a practical man wants the best that he can get for his money—^we cater to the 
practical man. 

A man who understands machinery knows that the TRAYLOR MACHINERY is the best 
constructed machinery on the market, its use convinces him that it is cheaper to operate, he is 
not bothered with continual breakdowns and the need of repair parts—WHY ? 

Because we embody in the construction of oiu: products the best material obtainable in 
the American market. 

A trial will convince you—ask us to figure on your requirements. We make a specialty of 
complete plants, and are able to do the job in the best and most workmanlike manner and in 
the shortest length of time. The services of our large staff of Consulting, Mechanical and 
Metallurgical Engineers are at your disposal. DO NOT MAKE A MISTAKE. 

CONCENTRATOR, Cat. T-55. 
CENTRIPACT SCREENS, Cat. 1-65 STAMP MILLING MACHINERY, Cat. 1-55 
POWER, HOISTING & MINING MACHINERY, Cat. F-55 CYANIDING MACHINERY, Cat. K-55 
CONCENTRATING MILLS & MACHINERY, Cat. H-65 FURNACES & SMELTING ACCESSORIES, Cat. 50-55 

SALES OFFICES: 58 TRINITY PLACE, 
AGENTS: NEWBURY MACHINERY CO., 

NEW YORK, 
CENTURY BLOG., 

N. Y., U. S. A. 
OENVER, COLO. 
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This table is not only a Dry Concentrator, but also 

The Best Table On Earth 

Dry Concentrating Table 
WITH NEW BLANK DECK. 

The Table That Does The Most Perfect Work. 

Do not attempt to compare it—or its work—with the best types of wet 
concentrating tables. It has about three times their capacity and makes 
cleaner concentrates with less loss in the tailings than any of them. There 
are also numerous other advantages. 

Don*t take our word for it—investigate. Bulletin for the asking. 

Complete Testing Plant with all S. S. 6c S. 

Dry Concentrating and Separating Machinery. 

Our Specialty 
Lead-Iron-Zinc and Lead-Iron-Zinc-Copper Combinations. Do you 

know of a wet table that will separate these values and make clean tailings? 
Write us your concentrating troubles. 

I Sutton, Steele & Steele, Inc., | 
s 194 N. Jefferson Sfreef, Dallas, Texas. ^ 

No a 

ssas ssas ssas ssas ssas ssas ss&s ssas ssas 
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The Behrend System 
Of Dry Concentration j 
Is Ideal and Economical I 

The Behrend Dry Concentrator is a portable 
and very durable machine, requiring only horse 
power to operate. Capacity 8 to 15 tons per day, H 
according to sizes of material 
under treatment, averaging • ^ B 

Will recover 80 to 90 per 
cent, of values; is applicable 
to a wider range of ores and \' ■■ 

sizes from 8 to 100 mesh, and 
J, V - ■». ' 

Unrivalled as a clean-up 

WRITE US FO* DESCRIPTIVE PAMPHLET. 

FORWARD SAMPLE OF YOUR ORE FOR PRELIMINARY TEST. 

/, U.' ' . r! J(i ^ 

V . * ^' ■ ‘w; '’' i ■-P 

-.Vl' t'lir A , ■ ' * 
* i ; .'.--x; 'i'-L V.. 

The Behrend Dry Concentrator Co. 
OFFICE—10 Wall Street, Room 308, NEW YORK. 

• TEST PLANTS—6i Pearl St., New York. 48^ Inspector St., Montreal, Can. 
Henry E. Wood & Co., 1734 Arapahoe St., Denver, Colo. 



June 27, 1908. THE ENGINEERING AND MINING JOURNAL. II 

De Reiner Water Wheel 
The Horizontal Splitters distinguish the De Remer from all other types of 

tangential impact water wheels. 

We guarantee this wheel to have 15 per cent higher efficiency than any type 

of turbine water wheel and 10 per cent higher efficiency than any other type of 

tangential wheel. 

In tangential water wheels, the effective dynamic pressure causing rotation 

is that which is tangential to the circumference of revolution. The arrange¬ 

ment of the Splitters.in the De Remer bucket is such that the force of impact 

of the water is tangent to the circumference of the wheel and a maximum 

efficiency results. No other wheel is so constructed, hence no other wheel is 

80 efficient. 

We Furnish Complete Water Power and 
Hydro=Electric Equipments 

“Send for our De Remer Water Wheel Catalogue.” 

4Z Brosdway. New York City ^ Denver-*- 
El P<3&o ^ ^Sal'b City ^CityOf M e>xioo 
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Littleton, Colo., U. S. A. 

LEYNER SHARPENING MACHINES 

No. 2 8H.\KPENER. 

•Sharp?ns steel of any cross section and diameter up to and 
including one inch. Maximum diameter of drill bit, 11/^'. 

■Sharpens steel of any cross section and diameter up to and 
including two inch. Maximum diameter of drill bit, 3". 
(barger diameters are spec al.) 

For solid or hollow steels. For hammer or piston drills. Any number of cutting 
points on bits, from one to six. Absolute gauge of bits assured. 

Cheaper in first cost. Lighter in weight. Cheaper in freight. Less parts. Less 
repair cost. Smaller air consumption. Smaller floor space. Simple in construction. 
Rapid and efiicient in operation. One of these sharpeners, with an oil or coke furnace to 
heat steels fast enough for it, is a combination which no mine operating several drills can 
afford to be without. 

Particulars on request. 

The J. Qeo. Leyner Engineering Works Company, 
General Offices and Works: LITTLETON, COLO., U.S. A. 

Manufacturers of Rock Drills, Air Compressors, Drill Sharpeners, Oil and Coke Furnaces, Electric and Steam 
Hoists, Cars, Cages, Skips, Etc. 
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REDUCE YOUR COST OF MINING 

By using our No. 40 Drill in your slope— 
65% less than it costs you to drill by hand 

(one of these machines will outdrill 8 to lo hand drillers.) 

50% less than it costs with your piston drills 
(Maximum speed, minimum repairs, one operator, no column.) 

There are many other reasons for using them, and 
other advantages to be gained by their use. We will 
be pleased to give you full information, if you will 

WRITE TO THE MINING DEPARTMENT OF 

THE CLEVELAND PNEUMATIC TOOL CO., 
CLEVELAND, OHIO, U. S. A. 

AGENCIES IN ALL THE PRINCIPAL MINING CENTERS OP THE WORLD. 

Drill More Holes 
Save More Air 

What’s the use of going into lengthy explanations here, 
when the above tells you the whole story ? 

We simply state it as a positive fact, that TRAYLOR 
AIR HAMMER DRILLS will do more work at a 
greater saving; easier and better. 

Now if you want us to explain WHY, a line from you 
will bring the necessary convincing data. 

John A. Traylor Machinery Company 
Denver, Colorado 
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The “Hole” 
Story is 

In The Lugs 
yHE square shoulders 

of the lugs pull out 

the drillings or cuttings 

in any kind of a hole. 

That’s the main story 

of Eureka Drill Steel in 

a nut shell. 

The EFFECTS are 

shown in a guaranteed 

saving of 10%, 25%, 

30% or 50% in wages 

paid to machine runners 

by preventing lost time 

due to ‘’stuck’* drills in 

back of flat holes. This 

we positively guarantee. 

To convince you, we’ll 

send you a trial bar. If it 

fails to do all we claim, 

throw it away and don’t 

pay us. Write for details. 

Eureka Drill Steel 
Company, 

1416-1418 Wazee St., Denver, Colo. 

Western 
Lubricating 

Valves 

Your Drills 
Are Tbirsty 

They need oil just as much as your engine, 
or any bearing. 

Western Lubricating Valves will keep 
them constantly lubricated, thereby doub¬ 
ling their length of service and cutting down 
repairs. ’Tis worth trying anyway. $5.00 
for the small size; $7.00 for the large, and 
money back if not satisfied. We guarantee 
’em to outlast six of the stop-cock type. 
They can't leak. Catalog explains. 

The Western Lubricating 

Valve Co. 

1416-1418 
Wazee Street 

Denver, Colo. 

\ / 
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I One Man Does the Work^ 
I 600 Drills in 10 Hours \ 

I These machines have demonstrated their usefulness and reliability \ 

I by being in continuous satisfying service for over four years at mines \ 

I where other makes of drill sharpeners were either worn out or broken \ 

I up in less than one year. We have sold more in this country than ' 

j all other makers combined. Write. 

Manufactured in San Francisco, Cal., Houghton, Mich., Rossland, B. C. 

WORD BROS., 60 Castro St., San Francisco, Cal 

The Pariama Tooth 
“Taylor Made” rrom 

Manganese Steel 

Patented Feb. 28, 1905 

Pjatented Feb. 12, 1907 

This Two-Part Dipper Tooth with its Manganese Steel Point 

will last from 3 to 3 times as long as the best forged steel type. 

The point is always sharp and can be changed in a few minutes. 

SEND FOR CATALOG 

Taylor Iron & 6teel Company 
Sole Manufacturers ni^h Bridge, New Jersey 
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SMELT YOUR OWN ORE 
Many ores for which direct smelting would be the most suitable are now treated by other pro¬ 

cesses. Other smelting ores are shipped to custom smelters at a heavy expense for transportation 
and treatment. A very large number of ores, too low in value for shipmejit to a smelter, could be 
smelted on the ground at a good prohu 

For a large class of sulphide ores, direct smelting is the process which is least expensive and 
which at the same time makes the highest recovery. 

If you can make an output which would justify the building of a mill of reasonable size, you 
could erect a smelter which, if your ore is suitable, would assure you the greatest possible net return 
for your product; for smelting has been reduced to a science and rests on a surer basis than other 
processes. Contrary to the general impression, smelting is a simple process. 

It would pay you to investigate this subject. We will tell you whether or not your ore can ad¬ 
vantageously be smelted, what the recovery should be and what the operating costs. 

COLORADO IRON WORKS CO., 
Office and Works 33rd and Wynkoop Sts., DENVER, COLO,, U. S. A. 

There*s A Big Difference 
between ore testing with undersized machinery and 

ORE TESTING 
with a plant of full working capacity. Yet it costs you no 

more to have us test for you in our plant which is the biggest 
and best equipped in the country. We have no machinery 

to sell or recommend but we determine exactly the size mill 

you need and the best and cheapest method of extracting 
values. Write. 

We are Metallurgists and Mlningl Engineers 

CALIFORNIA ORE TESTING CO.. 
ABBOT A. HANKS 

425 WASHINGTON ST. 
F. L. BOSQUI JOHN H. HOPPS 

SAN FRANCISCO, CAL. 



WOODBURY 
SLIME 

CLASSIFIER 
Here is our latest type 48" slime classifying 

jig, capacity 500 tons, per 24 hours, such as we' 
are installing in many Montana mills on Butte 
sulphides. In looking for means of reducing 
your milling costs, and of simplifying your 

process, have you considered the possibilities 

of this machine? If not, listen— 
You can treat your ores unsized, meaning 

practically the elimination of trommels and 

screens. 
You can eliminate hydraulic classifiers and 

settling tanks, for as a slime classifier, it sep¬ 

arates all slime, without dilution. 
You can improve your jigging, for as a jig, 

it increases recoveries, and improves the grade 
of concentrates. 

You can reduce water, labor, power, and 

floor space. 
You can lower your tailing losses. 

Write for Bulletin. 

NATIONAL ORE CONCENTRATION CO., 
CHICAGO 1730 First National Bank Building 

1 fci=1 ■ M! I =1 

/%4NC1 SCO, 
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The Graupner Patent Central 

Feed Centrifugal Roller Quartz 

Mill. A great improvement on 

all other Centrifugal Mills. No 

wood wedges used. No wood 

frame required. Even wear on 

ring die. Entire inside working 

parts removed at one operation. 

Send for illustrated catalog. 

1 FULTON IR0^ WORKS - 509 MARKET ST., SAN FRANcisc^. 
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New TorK, 
HaTemejrer 

Bldg. 

Seattle, 
Hotual LIfa 

Bldg. 

DUPLEX 

These furnaces are roasting successfully today ores containing Gold, Silver, Copper, 
Zinc, Cobalt Lead, Arsenic, etc., for after treatment by 

SMELTING, CYANIDE CHLORINATION OR OTHER METHODS 

THEY ARE NOT DUST PRODUCERS 

It Will Pay You to Know All About Those .Furnacaa. 

CHISHOLM, MATTHEW & CO., COLORADO SPRINGS, COLO., AGENTS 
T. EDWARDS, Ballarat, Australia, Patentee and Owner. 

Lot Angeles, 
Trust Bldg. 

Salt Lake, 
Atlas Block. 

The Construction 
of Mining Plants 

Is one of the lines of engineering 

which we have been specializing for 

a number of years—This view was 

taken during the construction of 

a 100 stamp mill and cyanide plant 

which we constructed, equipped, 

operated and handed over in run¬ 

ning condition to the Tonapah Min¬ 

ing Co. The record of this mill has 

shown it to be one of the most thoroughly first-class plants of the kind in the West. 

Edwards Ore-Roasting Furnaces 
Tilting, Simplex and Duplex types—for all kinds of Ore Roasting. 
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Jeffrey 
Wood or Steel 

Coal Tipples 
Complete 

Mine and Tipple Equipments. 

Electric 

Coal Cotters, Drills, Locomotives, Etc. 

Jeffrey Coal Tipple Pocohontas Collieries Co. One of the most 
complete and best arranged coal tipples in the world. 

Wire Cable Car Hauls, 
Ventilating Fans, Cages, Hoists, 

Screens, Crashers, Car Hauls, 
Piching Tables, Larries, 

Coal Washeries, 
Elevators, Conveyors, Etc. 

THe Jeffrey Mfg. Co., 
Columbus* Obio* U. A. 

New York Chicago Boston 
Pittsburg Denver Charleston 
Knoxville St. Louis Montreal 

Our Improved Huntington Mill 
is the only one built 
with an iron base 

This makes the machine self-contained and 
readily accessible, prevents vibrations and 
greatly increases the capacity. 

Power and Mining Machinery COi 
San Francisco Ei Paso Chicaj^o Cudahy, (miwaukee) New York City Salt Lake Mexico City 

NEW YORK OFFICE: 115 BROADWAY. 

SMALL POWER REQUIRED 
PERFECT ALIGNMENT 

Mining, Milling and 
Smelting Machinery 

McCully Rock and Ore Crushers 

Cement Making Machinery 

Qas Producer Plants 

(SEND FOR BULLETIN No. 27) 
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and REVERE CONCEN¬ 
TRATOR BELTS outlast 
the best of others. 

No Blistered Surface Or Spreading Flanges 

in all standard 
and several styles. 

When looking for a roof one naturally wants something that is durable and that will stand the test of time. 
Congo Roofing has stood this test, and has proven its worth as a protection against all kinds of climate and weather. 

Many buildings the country over are covered with Congo, which have already given many years of service, and are good 

for many years more. 
Heat and cold, rain and snow, have no appreciable effect upon Congo. Even fire itself is stubbornly resisted by these 

roofs. Not the least attractive feature of Congo is the price. It is the cheapest of the high-grade rubber roofings. 

Send for Booklet and Free Samples, and you’ll surely buy no other kind. 

UNITED ROOFING MANUFACTURING CO. 
Successors to BUCHANAN FOSTER CO. 

513 West End Trast Building, Philadelphia. Pa. Chicago and San Francisco 

RO OFING NEVER 
LEAI<L 

Hold Their Shape 
As Long As 

They Last 

The Ma« 

Revere 
Rubber Co. ^ 

Home Office: 

Boston, Mass., U. S. A. 
Factories: Chelsea, Mass., U. S. A. 

With Branches at 

New York Philadelphia Pittsburg New Orleans 
Ckicago Minneapolis San Francisco Portland, Ore. 
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Denver Fire Clay Goods 
are ImltAted-^iailtatcd in appearance only—not 
In quality. 

■sSI^ 

Yonr protection In buying aeaaycrs* and cbemleta 

•applies Is the name 

DENVER FIRE CLAY CO. 

You need our 1907—350*paffe catalofue In your 

business. Mailed to any address. 

The Denver Fire Clay Co. 
Denver, Colorado, U.S.A. 

One Horse Power 

Where Others 

Use Ten 

BLAISDELL COMPANY 
MAIN OFFICE—Pacific Electric Bldg., LOS ANGELES, CAL. . 

NEW YORK OFFICE—30 Church Street. 
Blaisdell Vat Excavators and Sand Distributers 

Blalsdall Slims Filters and Agitators 
Robins Belt Conveyors 

Adalr-Ushor Process 

We design and build complete cyanide plants and now have 
under construction one plant of 150 tons and one of 500 
tons daily capacity. 

Write lor new Catalog L. 
The Merralls Mill 

is the most economical machine 
ever built for wet grinding from 
20 to 200 mesh. 

It requires no screen and the 
ground pulp is lifted to the dis¬ 
charge outlets by the force of 
the water. 

Its shoes and dies being of 
hard granite, are easily replaced 
anywhere without loss of time. 

Bulletin G-7. 

Merralls Mill Co., 
140 FIRST STREET, 

San Francisco, Cal., U. S. A. 
El Oro Tube Mill Lining 

The £1 Oro tube mill lining lasts three times at long as 
the ordinary smooth white iron or silex. 



CRUSHERS 
FOR 

COKE OVEN WORK AND 
ANTHRACITE DEBRIS 

BUCHANAN (styie b) 

ALUSTEEL ORE CRUSHER 
Simplest, Strongest and Most Durable Machine Made. 

The frame is a solid steel casting made in one piece. 
The pitman and swing jaw are made of solid open hearth^steel 

castings. 
The crusher can be adjusted to crush fine or coarse. 
It is free from light and trappy connections. 
The head room required is low, making it convenient to feed 

and especially desirable for mining purposes. 
The eccentric shaft is of the best quality of hammered steel 

and made extra long so that a pulley can be placed upon it for operat¬ 
ing a screen or an elevator, if necessary. 

All joints are machine. Alt wearing parts are reversible. 
The jaw plates are of chilled charcoal iron, manganese or hard¬ 

ened steel. 

Made in Seven Sizes: 7''xi4'', io"xi6'', i2''x2o'', i3"x24", 
i3"x3o"', i8"x36''and 24''x36". Style C—All Steel Crusher— 
Two Sizes: 24''x48" and 3o''x6o". 

Crushing Rolls: i8''xi2'' to do^xto*. Send for Ca.ta.log. 

1400 Williams Crushers 
in use. Any capacity or 
fineness desired. 

Write for Catalog No» 5# 

The Williams Patent 
Crusher and Pulverizer Company, 

Works, Sales Dept., 

St. Louis, Mo. Old Colony, Chicago. 

GEO. V. CRESSON COMPANY, 
PHILADELPHIA and NEW YORK. 

C. G. BUCHANAN, Consulting Engineer. 
Department'of'Cmsbing Machinery, 90 West Street, New York. U. S. A. 

OR^ 
AND 

ROCK lARKEL 

We have recently been calling your 
attention to our 

ORE WASHER 
OUR 

ORE JIG 
is equally as important. Used to separate the waste 
from ore too small to hand pick i" and under. 

WRITE FOR INFORMATION. 

McLanahan«Stone Mach. Co. 
Hollidaysbur^, Pa. 

NICHOLS COPPER COMPANY. 
25 BROAD STREET. NEW YORK. 

The Herreshoff Roasting Furnace 
For Desulphurizing Ores 

For Particulars tee Page 237, Mineral Industry, Vol. VI, or 
apply to Manufacturers. 
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CRUSHER 
USED IN ALL PARTS OFTHS WORLD. 

SPLCIALLY DESIGNED AMD CONSTRUCreO FOR 

HARDEST HIND OF WORK. LARGE RECEIVING CAPACITY 

SEND 

£ARLr!B CeBACONaENGINEER* 
PARREL rOUNORV A MACHINE Ca HAVCHEYER DUILPIM., NEW YORK 
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BRAUN’S NEW ROTARY FLAME 
COMBINATION FURNACES 

Represent a new departure in Furnace Construction. 
The muffle is placed directly over the melting chamber thereby 
allowing ol a large crtecible capacity. The flame enters the center, 
strikes a special dividing brick, and is whirled around the crucibles. 
Varied temperatures are obtained allowing of the proper annealing 
of all crucibles. 

"Modern Laboratory Labor Savers” contains sectional 
views and complete descriptions. A postal will bring it. 

FWJ DO A Y T 409-415 E. Third St., Los Angeles, Cal. 
• W W • DlYrAUilif 576-584 Mission St.,San Francisco, Cal. 

Hea.dqua.riers for AsssL^ers* Materials, Cyanide, Chemicals, Flaxes, Etc. 

The Ferraris Wet Crushing Ball Mill 
Receives the ore direct from the emsher and delivers a perfectly 
sized, granular, product, suitable for concentration or cyanidation. 

UNEQUALED FOR 

Large Capacity, Low'Cost of Repairs, 

Quality of Product, CHeapness of Operation. 

FULLY DESCRIBED IN CATALOG No. J7. 

The F. M. DAVIS IkON WORKS COMPANY. 
Mine. Mill and Smelter Machinery. 

DENVER. • - COLORADO. 

THE PERFECT 

FlfirPULVERIZER 
SAVES 50% IN POWER. 

30% IN FIRST COST. 

Write for farther information to 

J. R. ALSING ENG. CO. 
136 LIBERTY STREET, NEW YORK. 

R. F. Abbe, President. 
INCORPORATED 1885. FOUNDED 1869. 

Multiple Tube Mill, 

Longest Service 

Most Economical! 

CHROME STEELWORKS 
CHROME. N.J..U.S.A. 

< rORMERlY OF BROOK1.Y.V , N.V.) 

Adamantine Chrome Steel 
MAKK 

Shoes and Dies 
(HYDRAULIC COMPRESSED) 

For Stamp Mills 

Ganda Self-Lockind Gams 

Tappets : Bossheads 

Gam Shafts: Stamp Stems 

Send for Illustrated pamphlet ** Chrome Steel Stamp Mtll Parts ’* 

Repteaented by: J. F. Spellnun. 202 Century Bids.. Denver. Col. C.W.Myen, 724 Kohl Bldg., San Francitco. Cal. 
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TONS or GOAL IN 
£ i ONB 8 HOUR DAY 

26" X 48" Direct Acting Hoisting Engine with two 8' to 10' Cone Drums. A continual “RECORD BREAKER.” The above eight 
hour performance was made with a 24 x 36 engine. It can be duplicated in YOUR mine. Catalc^ No. 6 ? 

%itekfield ^cundn( and Machine %itehVield, M, 
Hale & Duncan, Cleveland Representatives. 

3100 TONS A DAY DAILY 

is the eight-hour work 

of a Danville 20x36 en¬ 

gine with a 5 ft. X 6 ft. 

6 in. cone drum. We 

are ready to prove this 

at your plant. 

Danville Foundry and Machine Co., Danville, 111., U. S. A. 
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New York PRINCIPAL OFFICE: .. Sales Offices 

soSSihst. Schenectady, N. Y. ""“‘S 

Geneml Electric Om^m) V U U G A IN 
Motor Hoists 

for every kind of outdoor or indoor hoisting service* 

iSloffto friction dram eloctric bolst, drlren bj two continaoas 

current Oenerel Electric motore. 

The needs of every variety of 
service are foreseen in the design 
and met in the construction of 
the General Electric Company’s 
hoists. 

Holsts equipped with 550, 440 or 220 volt 
motors for alternating current or 500, 250 or 
220 volt motors for direct current. 

DIRCOT ACTING 

HOISTING ENGINES 
with conical drums, steam reverse, steam 
brake and Nicholson engine stop which 
prevents over-winding. WRITE. 

Vulcan Iron Works, 
MINING MftGIIINBRY 

WlbKl&S-BARRE, PA., U. B. A. 

LIDGERWOOD MINE 
HOISTS 

BRANCH HOUSES: PHILADELPHIA NEW ORLEANS CHICAGO PORTLAND, ORE. BOSTON CLEVELAND PITTSBURG SEATTLE ATLANTA 

LIDGERWOOD MFG. CO., 96 Liberty St., New York 

STEAM AND ELECTRIC 

Engraving shows Double Side by 
Side FrictionDrum Direct Current 

Mining Hoist for Mines, Inclines 

and Tail-Rope Haulage. Made 
from 24 to 228 H.P. Capacities 

200 lbs. at 300 ft. to 800 lbs. at 
750 ft. per minute. 250 and 500 

volts. The 228 H.P. machine 
has two motors. UnequaUd for 

compactness, symmetry of design 

and handings of operation. 
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Duplicate Number Hoists 
I Ottumwa Steam and 
I Electric Hoists are 
I 11 the finest examples of 
I 11 correct design and 

I high grade materials, 
I skillfully put together, 
I to be found, all cut 
I gearing. They are of 
■ guaranteed efficiency, 

also make 
iWraM Cages, Fans and other 

mine equipment. 

OTTUMWA IRON WORKS 
Ottumwa, Iowa 

Samson*’ Holsts 
Steam and Electric. 

Samson Hoists of all types 

are high grade machines. 

Bulletins upon application. 

THE ENGLISH IRON WORKS COMPANY, Kansas City, li. S. A. 

FLORY ENGINES 
For Contractors, Pile Driv= JL 
ing, Quarry and Mine Duty. jBm 

Also tail rope haulage, 
inclines, slate machin- fl /RBR^ 
ery and suspension \r 

catalog. Satisfaction 

S. FLORY MFQ. CO., Bangor, Pa. 

SOME OF THE BROWNHOIST LOCOMOTIVE 
CRANES FINEST FEATURES. 

1. Low first cost. 
2. Quick installation. 
3. Small yard space. 
4. Operation on standard tracks. 
5. Low cost of operation and repairs. 
6. Especial efficiency in handling ore. 
7. Adaptability to great variety of work. 

CIRCULAR ‘*W.” 

Branch Officer: NcwYark and Rttsburff 

THOMAS CARLIN’S SONS CO. 
PITTSBURQ, PA., U. S. A. 

Hoisting 

Engines 

FAST HAULAGE IS SAFE 

Address 

Department B 

If It’s Done By The 

SCOTTDALE 
HOIST 

This machine is 
strong, durable 
and always re¬ 
liable. Espe- ^ 
cially suited to % 
u nderground 
work. Write. 

SCOTTDALE FOUNDRY AND MACHINE CO., 
SCOTTDALE, PA. 
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MILES FROM AMPERE, 

Westingbonse Motor Driving Aldrich Qainttiplez Pump. 

Designed to deliver 425 gallons per minute against 1100 feet. 

You are not 
ezperimeatiiig 

when you use Westinghouse Motors, 
you know in advance just what they 
will do and how they will do it; if you 
do not know our nearest office can 
tell you. 

Ask for Booklet No. 23. 

Westinghouse Electric & Mfg. Co. 
Atlanta Cincinnati Kansas City New York Salt Lake City 
Baltimore Cleveland Los Angeles Philadelphia San Francisco 
Boston Dallas Minneapolis Pittsburgh Seattle 
Buffalo Denver New Orleans St. Louis Syracuse 
Chicago Detroit 

Canada: Canadian Westinghouse Co., Ltd , Hamilton, Ont. 

Mexico: G. A O. Braniff A Co., City of Mexico. 

Our Famous 
8 Foot Sheaves 

strong and sturdy as an oak. Designed for standing 
up under the hardest service. As durable as high grade 
material and fine workmanship can make them. 

This is only one of our specialties. We manufacture 
Electric Hoists (hand operated or automatic). Steam 
Hoists, Cages, Skips, Cars, Tipple Equipment; in fact, 
all sorts of Mining Supplies. Write us your needs. 

The Mineral Ridge Mfg. Co. 
Mineral Ridge, Ohio 

Alternating and Direct Current Machinery 

Ampere, N. J., Chicago, Denver Etc. 

Induction Motor, 15 to 200 H. P. 
See Bulletin 88P. 

C-W motors are as reliable as in our 
own testing-pit. 

Reliability is important to the buyer 
of motors. It is quite as important to 
the manufacturer. 

For 20 years we have based our 
business on reliability. 

Bulletin No. 556 (just issued) is different— 
full of interesting facts and worth reading. 

It describes in detail the Best Engine 
Driven Generator ever offered—the new 
Northern Type L. 

Northern Electrical Go., 
standard and Special Electrical Machinery 

Madleon, WI0. 991 

/'m 

May We Send You 
A Copy? 
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Gilbert Wood Split Pulleys 
Represent the product of 20 y ears’ ex¬ 

perience and detail Improvement. 
Write for Catalog. Manufactured hy 

Saginaw Manufacturing Company, 
Saginaw, Mich., U. S. A. 

■ew York Branch) 66 Warren 8t. Chicafo Branch, 66 So. Canal Si. 
Salaa Afenciei in all the PHacipal Cltiet. 

FREE! 
This 5' Pocket 

Tape. 

ow or ova 

ECONOMICAL^ 
CARS 

CARS 
04a amJ • y • 

^'HITNBV WMBELSyf^ 
MCAavne ouh y' • '' 

pmcca. 

We are trying a new policy in our adrertiaing; seeing if a small space will 
not bring in the same volume of inquiries. If so, you save the difference. 

But don’t judge either our ability or our capacity by the size of the space. 
■ INE CARS ORE CARS DUMP CARS 

The Toen^stown Car Hanofactarlng Companj 
Touiaa*towa», OKie 

Greene Self Dumping Car Haul 
MAivuracTuRco er 

The C. O. Bartlett and Snow Co. 
Cleveland, Ohio, U. S. A. 

Costs less than one cent a 
ton to deliver coal or ore 
from the mine track to 
Ahe tipple or dump 

Wheels and Cars. 
We like to get Inquiries and will send a ten« free and our 80 page catalog, to party (care 0 

I Company) making toquiiiee for repair or new wheels, cars or equipment. No obligattonr 

SANFORD DAY IRON WORKS, Knoxville, Tenn.' 
L Suecsttor. to A. WHITNEY k SCNS, Phils. Ed. 1847. 

Complete Equipment 

for 

MINING and 

INDUSTRIAL 

N s, M r RAILWAYS, lio. 528. Scoop Rotary Mine Car. ’ 

STEEL and WOODEN CARS, 
Switches, Turntables. Light Rails Carried in Stock. 

Bend for Catalogue No. 42. 

WONHAM & MAGOR CO., 
New York, 29 Broadway. 

Boston, 141 Milk St. Works, Passaic, N. J. 

WHEELS and AXLES, Self-oiling[ or Plain 

For every purpose in the Mine type 

STANDARD MINF CARS 

STEEL WHEELBARROWS 
QUICK SHIPMENTS 

ARCHER IRON WORKS, CHICAGO. ILLINOIS. 

M Mi ^ , Write No Danger From Poisonous Air 
For 
Our 

THE DAVIDSON AUTOMATIC RESPIRATING 
APPLIANCE makes possible a saving of life and property 
even in the most deadly gases. 

Book 
On 

SHIELDS FIRST AID TO THE INJURED CASES 
should be installed in every mine. Remember the ‘stitch 
in time.’ 

Rescue Life Saving Devices Co., 
Work Suite 1755, Fulton Building, Hudson Terminal, 

46 Church St., New York. 
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KOPPEL CARS 
I TO 30 TONS CAPACITY 

Made to stand hard service. All styles for all purposes. 

R.ails—Switc lies—Turntables 
ALWAYS IN STOCK. 

ARTHUR KWLb OOMFANT 
Offices mnd War«Hous*s 

NEW YORK CHICAGO BOSTON PITTSBURGH 
111 Morris St. 331-338 Monadnock Block 53 Oliver St. 1612 MaCbesney Bldg. 

SAN FRANCISCO BALTIMORE 
1613-a Chronicle Bldg. 449 Equitable Bldg. 

STEEL ORE GARS 

OUR NEW STEEL CAR. 

The above shows one of our many styles of ore cars. 
It has a gable bottom, cable grip and automatic door 
unlocking device. We build these cars for any capacity 
and gauge of track. 

Our manufacturing facilities in this line are unlimited 
as our factoiy is equipped with special machinery and 
our mechanics are experts. 

MINE CARS, ORE CARS, STONE CARS, COAL 

CARS, QUARRY CARS, STEEL CARS AND 
CAR WHEELS OF EVERY DESCRIPTION. 

Write for our Catalog. 

LARGE STOCK 
of Rails, Cars—different styles, Frogs, Switches, ready 
for shipment. Write for Catalog 15. 

THE WATT MINING CAR WHEEL COMPANY 
BARN ESVILI-E. OHIO. 1 

RAILROAD SPEOAUSTS / A \ FOR ALL WDUSTRIES. 

CRNST WieN61^ 
•COMP.(dNY* 

■ ■ BEAVER AND BROAD STREETS, NEW YORK. N. Y. LI Brarch Officeg—Boston; Bisbee, Ariz.; Chicago; Denver, Colo, 
j 1 Angeles, Cal. 
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Centriftss:al and Turbine Pumps For 
All Conditions* 

Vritc, Wire or Phone. 

Kingsford Fdy. S Machine Works, 
Second Avenoe, 

Oswe£^o, N. Y., U. S« A. 

PUMPS THAT PUMP 

•(THE KINGSFORD KIND) 

Morris Centrifugal 

Pumps 

Established 1864 

Baldwinsville, N. Y., U. S. A. 
New York, 39-41 Cortlandt Street 

Henion A Hnbbell, Agents, 61-«9 N. Jefferson Street, Chicago, 111. 
Harron, Rickard A McCone, Agents, 

San Francisco and Los Angeles 

30*000 

In Use 

They require but half as much 
power as any centrifugal pump 
delivering the same quantity of 
water. 
No danger from grit, mud or 
acid in the water. Catalog ? 

Morris Machine WorKs 

Jeanesville Turbine Pumps 

15000 H.P. Boiler-feed Unit—8^-5 Stage Jeanesville Turbine 
Direct-connected to 300 H, P. Terry Steam Turbine. 

THE JEANESVILLE IRON WORKS COMPANY, 
HAZLETON, PENNSYLVANIA. 

New York City—Atwood-Rearlck Co., 80 Church St. 
Butte. Mont.—J. G Graham, 48 E. Broadway. 
St. Louis, Mo.—L. F. Mahler Co., 120^1209 Chemical Bldg. 
Dallas. Tex.—Haynie Mach. A Con. Co., Wilson Building. 
San Francisco. Cal.—Joshua Hendy Iron Works, 63 Fremont St. 
Mexico (Sty, D. F.—E. R. Dalbey & Co., La San Francisco No. 7. 

Denver, C!olo.—Hampson & Fielding, 1711 Tremont St. 
£1 Paso, Tex.—E. R. Dalbey & Co., 309 St. Louis St. 
Chihuahua, Mex.—Mexican General Supply Co. 
Yokohama, Japan—A. S. Hay, 74 Yamashita-Cbo. 
Halifax, N. S.—Austen Bros.. 118 Hollis St. 
Sydney, N. S. W.—Gibson. Battle & Co., Ltd., No. 7 Bent St. 
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Aldrich 
Electric Pomps 

Vertical 
QuinttKplex Ts^pa. 

The Tertlcal stendard consists of two 
hollow box trsmes fortlAed by a para* 
bollc brace. Ledges are cast on side of 
frame which carry the weight of work¬ 
ing barrels and effect perfect al ignmen t. 
Underneath the standards Is placed a 
massire base which ties the motor and 
pnmp together in one compact and 
self-contained machine. Pnmp is sec¬ 
tional and can be placed In small mine 
shafts when desired. 8 sites, capaci¬ 
ties from S6 to 40# gallons per minute 
and total woihlng lift of from 600 to 
1400 feet. YalnaUe Pump PaU sent 
free. 

THE ALLENTOWN ROLLING MILLS, 
Allentown, Pa., U. S. A. 

TURBINE PUMPS 
FOR HIGH LIFTS 

Fitted with 

Automatic 
Balancing 

Device — 
No Thrust 

or Roller 

Bearings Used 

—All Sizes. 

Bulletin M-22 

Krof^H Manufacturing Co. 
133 Beale St., San Francisco 

D’OLIER CENTRIFUGAL 
and TURBINE PUMPS 

every part easi¬ 

ly accessible by 

removal of the 

upper half of its 

split case. 

D’OLIER ENGINEERING COMPANY, 
119-121 S. Nth Street, Philadelphia, Pa. 

New York—116 Liberty St. Pittsburg—Union Bank Building 

Triple Expansion Mine Pump 
for deep mine work where fuel economy is essential. 

Write for Catalog “G. *’ 

Epping-Carpenter Company, 
General Offices and Works, Pittsburg, Pa. 

DE LAVAL 
Steam Turbine Motors 
Steam Turbine Dynamos 

Steam Turbine Blowers 

Steam Turbine 
Centrifugal Pumps 

Electric-Motor 
Centrifugal Pumps 

De Laval Turbine-Driven Double Blower. Catalog No. 33. 

D£ LAVAL STEAM TURBINE CO., Trenton. N.J. 

iniyiHearPUMpn 

A dapted 
for 
Any 

Power 

Hendrie A Bolthoff M. A 
8.Co.,Denver. Henehaw, 
Bnlkley A Co., San Fran- 
clico. Harria Pomp A 
Supply Co, Plttaborg, 
Hanlon A Habbell, Chica¬ 
go. W. P. DaUett, Phlla- 

UAe 
DEMlNr^ COMPANY, 

Salem, Ohio. 

Built in 
Four Types 

and 
Any Sizes 

dcIphU. Cbu. J Jagar 
Co., Bodon. Bolph B. 
Ctrter Co., Mow York. 
L. Booth k Bon,, Lo, 
Angelo*. Engiteh Iron 
Work* do., Kjuiu* City. 

DRAINAGE ]£ 
A handy, simple, durable and effective pumping ' —JHBn 
apparatus for unwaterlng Mine Shafts, Flooded 
Oalleries, or raising water from cue level to another 

Pulsometer Steam Pump. Hjflj 
Begulres no engine, belt, oil, packing or special 
foundation; merely a steam pipe from boiler— 

Operates as well suspended as stationary. nUSBE 

Illustrated Descriptive Catalog Gratis. 

PULSOMETER STEAM PUMP CO. 
IS BATTERY PLACE, NEW YORK. 

Chicago Agency—61*69 Ho. Jefferson St. 
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Union Diaphragm 
Trench Pumps 

Tbe best pnmps on the market for dispos¬ 
ing of large quantities of mnd, gravel, qnick- 
eand, etc. Hon-rJtokaUe, Catalog of supplies? 

Union Elevator & Machine Co., 
145 Ontario St.. CHICAGO, ILL. 

Erie Turbine Pump and Engine 
Something entirely new in pumps. Built in all sizes for any 

head desired. Connected to steam or 
gasolene engines and electric motors. 
We build every thing in centrifugal 
pumps. We make attractive prices and 
quick deliveries. Ask for Catalog de- 
scribing this outfit. 

Freoler’s Spiral Pump 
The most durable pump for elevating 

TAILINGS, SLIMES, BATTERY 
SANDS, ETC. 

NO VALVES NO BUCKETS 

FRENIER & SON, Rutland, Vt. 
▲QBNT8—AllU'Cbalmers Co , Chlcafo, Ill. SUarod-Rofer Hff. 

Oo.y ^DTer, Col. Hdrron, Rickard A McCoii«| 
ten Fmnclico, CalifomU. 

Erie Pump 

& Engine 

Company, 
Erie, Pa, 

INVESTIGATE 
the possibility of electrically 

lighting the mine and mill hy 

utilizing waste water from the 

tunnel. Bulletin No. 4 sent 

to those interested. 

XLe Pelt on Water ^A^keel Co, 
San Francisco. Cal., 2223 Harriton Street. 

New York City, 87 'West Street. 

JAMES LEFFEL & CO., 
306 Lagonda St., SPRINGFIELD, OHIO, U.S.S. 

Wo build Francis Turbines In spiral 
flumaa to oparata undar higb haads 

If interested in water powers, write for large illus¬ 
trated Catalog. 

before you decide on your power equipment. 
Ad. in the first issue of next month. Address Dept 

THE BEST RESULTS 
from your water power development can only be obtained 

by using 

New American Turbines 
BUILT BY 

The Dayton Globe Iron Works Co , Daytaa. OUo. 

Catalog No. 19 will tell yon more 

S. Morgan Smith Co 
YORK, PA., U. S. A. 

BOSTON OFFICE, 176 FED&BAL 8TBEET. 
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Steptoe Valley Mining and Smelting Company, McOlll, Nev. 

General Offices: Hudson Terminal, 30 Church St., New York. 

McCLlNTlC-MARSHALL 
ANNUAL CAPACITY, 150,000 TONS 

STEEL BRIDGES. 
BUILDINGS. ETC. 

WORKS 

Pittsburgh, Pa. 

Pottstown, Pa. 

Carnegie, Pa. 

OFFICES 

Pittsburgh, Pa., Park Bldg. 

New York, 21 Park Row. 

Chicago, Ist Nat. Bank Bldg. 

St. Louis, Mo. Trust Bldg. 

Pottstown, Pa. 

Morava Construction Co# 
MANUFACTURERS 

Structural Steel 
Chicai^Oa Ille 

See larger ad. 6rst issue each month. 

Prepared always scientifically to meet the requirements of each 
individual case, is essential to the successful and economical 

operation of every boiler room. Cost of treatment per thousand 

gallons very low. Qf water required for analysis. 

SMOOTH-ON 
TPKDt HKRK-RtG U.5 P*T TOFF'.’’ . 

Stops leaks of 

Steam t Firet 
Iron Cement No. 1 Water or on. 
SMOOTH-ON MFC. CO., JERSEY CITY, N.J. 

Chicago WareboiMe: 61’6Q N. Jefferson St. San Praoclsco Warehouse, 94 Market 6t. 

American Bridge Company of New York 
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^ DEISTER CONCENTRATOR CO. 
FORT WAYNE, INDIANA. U. S. A. 

ROLL JAW FINE 
CRUSHERS 

BETTER in Construction, Design, 
Capacity and Output than ever 
before. The ONLY crusher, with 
any capacity, able, without screens, to 

CRUSH TO H INCH 
A perfect Ore Crusher for Fine work. 

Send for Catalogue, No. 62. 

STURTEVANT MILL CO. 
110 CLAYTON ST., BOSTON, MASS., U. S. A. 

'J^TEVANT 
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UNITED METALS SELLING CO. 
42 BROADWAY, NEW YORK 

European Agents 
. C. S. HENRY & CO., 

12 Leadenhall St., ^ London, B. C. 

EMIL BAERWALD, 
2 Rector Streety New York City, 

Repreaentlog 

* Lewis Lazarus & Sons, London, England. 
Importer ot • 

Pig Tin and Tin Plates, Ores, Mattes and Metals. 

NICHOLS COPPER CO., 25 broad $t., new york. 
COPPER REFINERS 

OoDBlgnmente of Ores, Mattes and Blister Copper solicited 

COPPER SULPHATE 
Uannlactarers of The Herresboff Copper Smelters, The Berreshoff 

Boasting Furnace. See advertisement on page 22 

BALBACH 
SMELTING & REFINING COMPANY 

Smoltars and Rofinors of Gold* 

Sllvor, Load and Coppor ■aterlal 

Eloctrolytic Copper Refinery 

PLATINUM 
Wire and Sheet, Crucibles and Dishes. Platinum to all forma 

for all purposes. S(;rap purchased. 

BAKER (Bl company, INC. 
408-414 N. J. R. R. AVENUE, NEWARK. N. J. 

C. O. Baker, Pres. C. W. Baker, Vlce-Pres. 
New York Office, 6th floor, Cortlandt Bldg., Hadsoo Termiaal, 30 Church St. 

SULPHURICnsACIDS 
STRICTLY C. P. ACIDS AND AMMONIA 

The Western Chemical Mfg. Co., DENVER. COLO. 
BUYERS OF LOW GRADE ZINC—IRON SULPHIDES 

THE ADDITION OF 
NICKEL TO STEEL 

Increases the proportional Elastic Limit. 

Adds to the ductility of the Steel. . 

Increases its resistance to Compression, 

increases its resistance to Abrasion. 

Increases its resistance to Shock. 

Increases its Toughness. 

The Roessler & Hasslacher Chemical Co., 
100 William Street, New York. 

Worka: Perth Amboy, N, J. 

Cyanide 98/99%. 
Cyanide of Sodium 128/130%. 

Don’t Let Your Men Work in Doubt— 

Install a Mine.A-Phone System. 
q In caae of ACCIDENTS the telephone will prove Its worth many 

times over—during the oj.eratlng hours murh time can be 
saved by directing the working forces by talking communi¬ 
cation to every part of the mine, 

q The beet reeulis can be obtained by having ihe superinten¬ 
dent In constant touch with ALL PARTS of the mine. 

Mo. 890 Type Mine Telephone. 
Both Doors and Hood Open.'! 

q If you want a telephone that can be depended upon to work re 
llably at all times—buy the Stromberg-Carlson Mlne-A-Phono 

Write to-day for prices and BuUelln 

STROMBERG-CARLSON TELEPHONE MFC. CO. 
Rochester, New York. Chicago, Illinois. 
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feel that- this is an event of importance in the 

mining world—that you are making a business mis¬ 

take if you do not send us a trial order for this code 

McNeill’s Code 
1908 EDITION 

It is entirely new—no code words are the same as in the 
former book. It is greatly enlarged and more useful than any 
code on the market for any kind of business. ^ It contains the 
terminal index in the same volume and the important tables 
in separate form in the back cover. 

Copies Sent on Approval. Price $13.00 Postpaid 

----- (S)------ 

GLANCE AT THESE TITLES! 
Do you know that these NEW BOOKS have been issued? 

The Metallurgy of Iron and Steel 

By Bradley Stoughton, 
Asso. Prof, of Metallurgy, Columbia Univ. 

$3.00 (12/6) postpaid. 

The Electric Furnace 

By A. A. Stansheld, 
Prof, of Metallurgy, McGill Univ. Evolu¬ 
tion, History, Practice and Construction. 

$2.00 (8/6) postpaid. 

Simple Mine Accounting 

By David Wallace, 
Expert Mine Accountant. $i.oo (4/6) 

postpaid. 

Copper Mines of the World 
By Walter Harvey Weed, 

Formerly of the U. S. Geological Survey. 
$4.00 (17s.) postpaid. 

Mining, Mineral and Geological Law 

By Charles H. Shamel, 
$5.00 (21S.) postpaid. 

Gas Power 

By F. E. Junge, 
$5.00 (21S.) postpaid. 

A Manual of Fire Assaying 

By Chas. H. Fulton, 
Pres, of the South Dakota School of Mines. 

$2.00 (8/6) postpaid. 

Lead and Zinc in the United States 

By Walter Renton Ingalls, 
Editor of The Engineering and Mining 

Journal. 
Metallurgy, Economic History, Statistics, 

etc. $4.00 (17s.) postpaid. 

=(!)= 

HILL PUBLISHING COMPANY 
505 Pearl Street, New York 
THE ENOINEEKINO AND MININO JOTTENAL 

London Branch, 6 Bouverie Street, E. C. 
POWEB AMERICAN MACHINIST 
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Are You Confronted With A Difficult Ore-Separating Problem? 

THE WETHERILL MAGNETIC 
SEPARATING PROCESS 

MAY PROVE THE SOLUTION. 
Write for lUnstrated Pemphlet and Information to 

THE STEARNS.ROGER MANUFACTURING CO., Denver, Colo. 
Mannfaotnring and Sales Agents for the United States. 

FOR SMELTER %VORK 
TheConner*ville Blower Co. 

Con nersville, Indiana .U.S. A. 

Magnetic Separators CAPELL MINE FANS 
The only eucoeesfal method for the elimination 
of Iron from alno and copper ores. Catalog 
tells all about It. Ask tor same. 

UNITED IRON WORKS CO.. Sprineiisld, Mo. 

Capell Fan and Engineering Co.,' 
Main Offles and Works, Pittsburg Office, 

Menongahala, Pa. 602-3 Ltwis Biock. 
Wsstam Representative: Wm. R. Eiiiott, 726 Symes Bidg., Denver, Coio. 

Consult Us Regarding Your Mine Ventilation. 

ZINC ORES 
Of indifferent valne have been made Highly Profit¬ 

able by 

MAGNETIC CONCENTRATION 
Can we be of any service to VOU 7 Send ns a small 
sample of yonr ore, or ask for printed matter. 

Oiags Electro Magnetic Separator Co. 
Milwaukee, Wis. 

jr fT 1^^ Vf TT T ^ grinder for all 
Xm.JLplN A KINDS OF ORES. 

Especially adapted ^ "V A IMf 
for grinding ores for ^ A A 

KENT MILE CO. 

PIERCE 
AMALGAMATORS 
DENVER, COLO. 

See iarge ad. in first 
of month issues. 

Want to purchase for cash a 75 to ^100 
ton second-hand, up-to-date, Cyanide plant. 
State full particulars and name of filter. 
Address, “The Enterprise Mining Co., 42 
Broadway, New York.” 

A Special Bar|(ain 
FSUE VANNEBS. 

14—Standard 6-ft. Fraser & Chalmers Frue Vanners 

fitted with plain belts—used 3 weeks. 

THE S. H> SUPPLY CO.. 
2044 LABIMEB STREET, DENYEB, COLORADO. 

FOR SALE 

NEW FROGS AND SWITCHES 
also 

LIGHT BAILS SPLICES SPIKES and BOLTS 
SWITCHSTANDS and LAMPS BAIL BBACES DEBAILEBS 
CAB PUSHEBS JACKS PLATES to SKETCH 

Quick Shipment of Short Orders. 

Csntral Track Supply Co., Springfield, O. 

Machinery and Supplies 

Bradley Engineering and Machinery Co.. 
Spokane, Wash. 

m ww ^ We BUY, SELL OR TRADE 
/m H ■ all weights of New and 

Relaying Steel,**T** RaUs 
and Splice Bars; a 1 s a 

Frogs, Switches and other Track Equipment. 

IRON CITY STEEL CO„ 
Bessemer Bldg., PITTSBURGH, PA. 

FOR SALE 
Five No. 5 Wilflcy Concen¬ 

trating Tables, complete with ele¬ 
vator. Tables have never been used. 
Price to be $325.00 per table. 

For particulars address Box 10, care 
of Engineering and Mining Journal. 

Complete 40 Stamp Mill 
Wa are now dlsmantllog a complete 40 Stamp Mill on which we 
will mak e a very low price either complete or In any part. It con¬ 
sists of the following principal Items: 

It 8Ump«, loot lb. weight, B«pid Drop. 1—Duplex Boiler Feed Pomp 
0 Snepended Type Ore Feedon. 1—«i,xtMX4 Woithloaton Dot 1.x FMd Fmp 

40 8Ump«, 1000 lb. weight, B«pid Drop. 1—eKv*lbxSSBOw Duplex Boiler Feed Pami 
0 Snepended Type Ore Feedere. 1—4i,xl4ix4 Woithloxton Dot 1.x FMd Fmp 
1 Sets 14x1 • F. II Darle Bolle, with Feedere. 3—10 Inch Elev.tore, 60 feet long. 
1—9x16 Bloke''mohere. T 8 L Pulleys. 4—10-Inch lle.otor., 16 feet long. 

14 WIlBey Concentrotlng TaUeo. 6 Assay Se'es. 
4—0 ft Frswr 8 Cbslmers Frue Vaanere. 1000 f.et 8-lncbCtat Irou Water Pipe. 
9 Yeila Automatic Bamplera. loot fOat t-lach Wrought Iron ripe. 
I No. 1 Sample Grinder. 600 feet O-lurh “ '• “ 
4—80-H.r Boriiontal Tubular Boilers I—tl-foot Broad Gauge Track Scale. 
1—10x10 Pheenlx automatic Inglne. 9 Standard Ore Car*. 
1—19x18 “ “ “ 20—18X14 Ora Bin Gate. 
1—ll^xia “ “ " 4 Ton It-Ib Belaying Halle. 
1-960 H P. Peed Water Heater. 

Above plant was In operation but about six months. All of the 
material is In first class condition and will give the same practi¬ 
cal efficiency as new. 
Let us have your Inquiries for any part of above machinery you 
mlgnt require. 

TIm S. H. Supply Co., 2044 Larimer St., Denyer, Colo. 
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Ricketts & Banks 
imNlNQ ENGINEERS—METALLURGISTS 

New York 

Ores Tested 
Complete Testing Works for 

practical working tests of ores 
to determine the best methods 
of treatment. Amalgamation, 
concentration, cyanidation, 

. chlorination and other treat¬ 
ments. 

i\SSAYS AND ANALYSES 

Examination of Mines and Mineral Properties 

Shipments Sampled 

Office: 106 JOHN ST., NEW YORK. 

Defy Hardest Ground 

AI.PHABBTICAI. INDEX TO ADVERTISERS 

Abendroth-Root Mfg. Co. 50 International High Speed Steel 
Ainsworth & Sons, Wm. 53 
Allentown Rolling Mills. 31 
Alsing Engineering Co., J. R... 23 

53 Co. 50 
31 Iron City Steel Co. 41 
23 

Risdon Gold Dredges 
have forged steel bucket lines with forged 
manganese steel pins and lips. They get 
all the gold at less cost than any other and 
allow no value to escape in the tailings. 

Catalog No. 17. 

FLisdon Iron WorKs* 
272 Steuart Streett 

San Francinco,' California. 

American Bridge Co. 33 Jeanesville Iron Works Co. 30 
American Metal Co., Ltd. 64 Jeffrey Manufacturing Co. 19 
American Process Co. 50 Jenkins Bros. 67 
American Smelting & Ref. Co.. 65 
American Spiral Pipe Works... 50 Kent Mill Co.... 41 
American Zinc Lead & Smelting Keystone Test Dnll Co. 51 

Co . 63 Kilbouriie & Jacobs Mfg. Co. .. 29 
Archer Iron Works. 28 Kingsford Fdry. & Mach. Works 30 
Atlantic Equipment Co. 49 Kohlbu^h, H.. . 53 

Baerwald, E. 39 Krogh Mfg. Co.. 31 

BahjachSmeltir^ A Refining 39 Laclede-Chnsty Clay Products 

- aa Laidlaw-Dunn-Gor’don Co.i TheV 48 
Pn ■ p n. 28 t-edoux & Co. 66 

11 S»?So»Ripeco;.A::: II 
p’T. Life Saving Devices Co. 28 Berger & bons, C. L. oo x s^a Ar Manh aq 

Berwind-White Coal Mining Co. 62 ^ach. Co.... 48 
Blackwell Sons Co., Geo. G.... 45 & Mach. Co. 24 
Blaisdell Co.. 21 i-uiKin Kuie Go. 52 

Bradley Engineering & Mach. Matthiessen & Hegeler Zinc Co. 63 

Braeburn St^^l Co50 McChntic-Marshall Construction 

Brgun, F. W. 23 McKiernan TSriil'pn. *11 Ar rn. A7 ^Lfuernan ijnii uo. 51 Broderick & Bascom Rope Co.. 

Banner ’ 63 Mill Co.: .T:::. !'.'. 21 
Rnff 1 Ri.ff pi;. Mine & Smelter Supply Co., The 11 
nUSo* .. • 47 Mineral mdge Mfg. Co........ 27 

BuHojS'^fcpco.;:::;; 47 Kr/crc!c‘°"!^. 
Bury Compressor Co. 48 Morris Machine Works..!!!!!! 30 
Caldwell & Son Co.. H. W. .50 Mountain Copper Co., Ltd.. The 65 
California Ore Testing Co. 16 „ xue 
Capell Fan & Engineering Co.. 41 N^ional Mimng and Smelting 
Carlin’s Sons Co.. T. 26 „ ^9 • • x. 66 
Castner, Curran & Bullitt. 62 National Ore Concentration Co. 17 
Central Track Supply Co. 41 National St^m Pump Co. 31 

rJf. .McLanahan-Stone Mach. Co_ 22 
Merralls Mill Co. 21 

0“ MIno 4, O_1.. ml-- Rnff 1 Ri.ff . ”2 Mine & Smelter Supply Co., The 11 
nUSo* .. • 47 Mineral mdge Mfg. Co........ 27 
pUtralO rorge .. Morava Pnnelrii/>tion P^ oq 

Chalmers & Williams. 3 New York Engineering Co. 49 
Chisholm, Matthew & Co.. 18 Nichols Copper Co.22, 39 
Chrome Steel Works. 23 J* L...... 52 
Cleveland Pneumatic Tool Co.. 13 Northern Elec. Mfg. Co. 27 
Colo. Iron Works Co. 16 Norwalk Iron Works Co., The.. 48 
Connersville Blower Co. 41 Numa Rock Drill Sharpener Co. 51 
ConsoUdated MininglA Smelting ^ , 

Co. of Canada. 66 Ofden Assay Co. 63 
Cresson Co., G. V. 22 Orford Copper Co. 39 
Crocker-Wheeler Co. 27 Ottumwa Iron Works. 26 
Culbert Co.. The. J. C. 63 „ . _ 

W'orks. 26 
Culbert Co., The, J. C. 63 
Curtis & Curtis Co.. The. 50 Paps & Son., C.. Ltd. 65 

Danville Foundry* Machine Co. 24 pln^yi^am^a slh^Mfe^Co. 
Davenport Locomotive Works.. 48 Mfg. Co. 9 
Davis DrilUng* Prospecting Co. 51 .. 66 
Davis Iron Works. The F. M... 23 ^o. 65 
Dayton Globe Iron Works Co... 32 ‘P®’. 6? 

* Chemical Pneumelectric Machine" Co!!!!! 6 

it ^owe^&^Minlng Machine Co^ tl 

Dl™ef^aiS®C^::::::::::: ll Pulsonleter steam Pump’co!:: 31 
Denver EngjneeringiWks. Co... 1 
Denver Fire Clay Co. 21 Queen & Co., Inc. 53 

Dietzgen Co., Eugene. 62 j w, p __ 
runirc fionara. I iyeOWOOQ MIgrS. GO. 67 Dings Electro-Magnetic Separa¬ 

tor Co. 41 Revere Rubber Co. 20 
p;.,’.«iKiopA‘'tAc. Ricketts & Banks. 42 

. Risdon Iron Works. 42 
^. «R Robins New Conveyor Co. 46 

ESSt fe*^ Nemours "Powdei Ro^sler & Hasslacher.Chemical 
P^ IT. T 43 . 3W Co.. E. 1. 43 

Eimei & Amend. 53 
EiUott’s Metal Co. 65 
English Iron Works Co. 26 
Eng, Works ol Wonham & 
Magor... 28 

Enterprise Mining Co. 41 
Epping-Carpenter Co. 31 
Erie Pump * Engine Co. 32 
Eureka Drill Steel Co. 14 

Flory Mfg. Co., S. 26 
Frenier * Son. 32 
Fulton Iron Works.,. 17 

Gardner Electric Drills* Ma¬ 
chinery Co. 

General Electric Co. 
Granby Mng. * Smelting Co... 
Greene, F. G. 
Gurley, W. & L. E. 

Harbison-Walker, Refractories 
Co. 

Harrington & King Perf. Co... 
Heil Chemical Co., Henry. 
Hdne Safety Boiler Co. 
Heller * Brightly. 
Hendrick Mfg. Co. 
Hendrie & Boltboff Mfg. & Sup¬ 

ply Co . 
Hug Water Wh^ Co., The- 
Hunt .Co., C. W.... 

niihoi^Zinc Co.; 
Industrial Law League, Inc., 
The. 

Saginaw^anufacturing Co.... 28 
Sanford-Day Iron Works. 28 
Salt I^ke Hardware;Co., The.. 53 
Scottdale Fdry. AgM'ach. Co.... 26 
S. H. Supply Co. 41 
Shriver & Co., T. 43 
Shultz Belting Co. 46 
Sirocco Engineering Co. 47 
Siipp-Butler Co. 63 
Smidth & Co., F. L. 43 
Smith Co., S. Morgan. 32 
Smooth-On Mfg. Co. 33 
^Ivay Process Co. 52 
Standard Diamond Drill Co.... 51 
Stephens-Adamson Mfg. Co.... 2 
St. Joseph Lead Co.... 63 
St. Loms Smelting'*.Ref. Ck>.. 66 
Stoddard Incorporating Co.... 63 
Stromberg-Carlson Telephone 

Mfg. Co.   39 
Sturtevant Mill Co. 34 
Sturtevant Co., B. F. 47 
SulUvan Machinery Co. 68 
Sutton, Steele * Steele, Inc.... 8 

Tate, Jones * Co., Inc. 49 
Taylor Iron * Steel Co. 15 
Traylor Engineering Co. 7 
Traylor Machinery Co., J. A... 13 
Tyee Copper Co., The. .66 

Union Elevator7*fcMachine Co. 32 
United Iron Works Co., Spring- 

field . 41 
: United Metals Selling Co. 39 
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Vogelstein & Co., L. 65 
Vuican Iron Works, Wilkes- 

Barre . 25 
Vulcan Steam Shovel Co. 49 

Waltemeyer & Wolcott. 63 
Watt Mining Car Wheel Co.... 29 
Ways Pocket Smelter Co. 54 
Webster Mfg. Co. 46 
Wellman-Seaver-Morgan Co.... 5 
Western Chemical Mfg. Co. 39 
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Western Elaterite Roofing Co.. 48 
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Process. 41 

Wiener Co., E. 29 
Williams Patent Crusher & Pui- 

verizer Co. 22 
Wis.sier Instrument Works. 52 
Wood & Co., R. D. 43 
Word Bros. 15 

Youngstown Car Mfg. Co. 28 

T. SHRIVER & CO. 

filter presses 
826 Hamilton Street, 

HARRISON, NEW JERSEY 

KOMINUTERS 
Th« Chsapast Method off Roducing Ores. 

F. 1. SMIDTH S CO., Engineers, 
38 CORTLANDT ST., NEW YORK. 

R. D. WOOD Sc GO. 
400 Chestnut Street, Philadelphia, Pa. 

OBNTRIFUGAL PUMPS 
For Mines and Oinking Purpoeee 

GRAVDG and WATDR PUMP 
For Placer Mining a Specialty 

GIRGUbATIING PUMP 

2i L SE m Ie 

F. I. DU PONT DE NEMOURS POWDER CO. 
WILMINGTON, DFI. 

II—" III ■ 
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^ROOFING 
' I ' HIS advertisement will 

bring to your attention 
the best and cheapest ready roofing 
on the market. Here is how we 
prove it the best. 

In the first place Amatite is 
made in one standard thickness, 
whereas, other ready roofings 
range from a thin, flimsy half-ply 
to a three-ply thickness. 

The three-ply thickness (which 
by the W’ay is only one sheet of 
felt) is the only kind that can be 
compared with Amatite. 

But right here is the point. 
Amatite* is better made, has 

better waterproofing material, and weighs more 
per square foot than the three-ply grade of other 
makes, and costs much less. 

These facts make Amatite the most desirable 
roofing made. 

But in addition to its superiority in material and 
manufacture, Amatite has one distinction which 
makes it stand out above all pthers. It has a real 
mineral surface. 

It is hardly necessary to state the advantages of 
such a mineral surface, the freedom from painting 
or coating, the perfect protection against all kinds 
of weather, the great durability. 

This mineral surface is embedded in a layer of 
Pitch, the greatest known waterproofing material. 
Beneath this in turn are two layers of the best 
grade of wool felt-—cemented together by more 
Pitch, making the whole a roofing that is aftyo/w/g- 
ly waterproof. 

No other ready roofing can compare with this 
mineral-surfaced, water-proof, weather-prooi. 
durable roof. That’s why we say—Don’t buy 
your roofing until you have seen Amatite. 

Free Sample and Booklet 

Send for Free Booklet and Sample to-day. It 
will pay you to get acquainted with Amatite. 
Address, nearest office. 

BARRETT MANUFACTURING COMPANY 
New York Chicago < PbUadelphla Boston 
Cincinnati Minneapolis Cleveland St. Louis 
Pittsburg Mew Orleans ~ Kansas City London. Eng. 
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will keep your workmen supplied 
with pure fresh air at all times and 
eliminate the danger of explosion 
in yoiir mine. Moreover, by keep- 
ing the air dry and fresh they will also 

lengthen the life of the timber in 
the mine. 

We keep them in stock, in both 
the alternating and direct current 
t)rpes. 

Send for Bulletin No. 808. 

Alphabetical Index to Advertisers. 42 

Air Compressors.4, 5, 48, 68 
Alloys.  46 
Amalgamators. 41 
Arc Lamps. 44 
Assayers.42, 62, 66 
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Perforated Metals 

Screen Plates with all sizes of holes, in 
round, oblong, slot or square patterns, 
from Steel, Copper, Brass, Bronze, etc. 

For Ores, Coal, Clay, Cement, Sand, 
Gravel, Macadam, Phosphates, crushed 
and ground Minerals, Chemicals and other 
products. 

LET us QUOTE UPON SPECIFICATIONS. 

The Harrington & King Perforating Co., 
241 North Union St., Chicago, lli., U S.A. 

New York Office t 114 Liberty Street. 
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Life Saving Apparatus for Mines. 
Locomotives. 
Locomotives, Electric. 
Lubricators.. 
Malleable Iron Castings. 
Manganese Ore. 
Manganese Steel. 
Metal Dealers. 
Mining and Land Companies. 
Mining Machinery.2 to 13, 16, 17, 
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Ore Purchasers. 
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Paint. 
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Pick Machines. 
Pipe. 
Pipe, Spiral Riveted. 
Pipe Cutting and Threading Machines... 
Platinum. 
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Pocket Smelters. 
Pulleys. 
Pulverizers. 
Pumps .4, 
Pyrometers. 
Quartz Mill. 
Railroad Equipment and Supplies. 
Rams, Hydraulic. 
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Roofing. . 1. 
Roofing Elaterite. 
Rules, Steel. 
Sample Grinders. 
Screens, Mining. 2, 3, 5, ‘ 
Second-hand Machinery. 
Separators. 
Sheaves. 
Shoes and Dies for Stamp Mills. 
Shovels. Steam. 
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Spring Rolls. 
Stamp Mills. 
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Steam Goods. 
Structural Steel. 
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Tanks. 
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Tools, Pneumatic. 
Tramways, Wire Rope. 
Transformers. 
Transits. 
Transmission Rope. 

Tube Wells. 
Turbines. 
Valves. 
Valves, Pump. 
Washers for Coal. 
Water Columns. 
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Water Jackets. 
Water Purifiers. 
Water Skips. 
Water Softeners.. 
Water Wheels. 
Well Drilling Machinery. 
Wire Cloth. 
Wire Rope and Cables. 
Zinc Ores. 

The wise ones call on him because 
they know that hints from HencJrick 
help, the inexperienced because they 
need help from a source known to 
be reliable. 

Ask for the hooky “ Perforated Metals ” 

Hendricb Manufacturing Co. 
Car bond ale. Pa. 

New YorK Office: Room 1017, Cortlandt Building 
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OEO. 6. BLACKWELL, SONS A CO., LTD., 
THK ALBANY. LIVERPOOL, ENGLAND. 

Menufaeturora, Metallurgists, MineOwnars, Merehanta. 
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DUMPS MINE CARS 
IN TRANSIT 

SELF-DUMPING CAR HAUL 

—is a car dumping con¬ 
veyor. Only “one man.” 

Send tor pamphlet. 

MINING ENGINEER, REPUBLIC BLDG., CLEVELAND 

y 

J 

j 
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Robins Laminated Leather Belting 
Eliminates The Glue Pot 

SOLVES THE BELT PROBLEM. 

The Scientific Principle: 
CiontlnuouB strands are spirally cut from the 
rboli-est leathf'r locations t f tbe belting butt to 
exact mechanical gauge. Tbe strands are then 
separately stretched to tbe extreme elastic limit 
and assembled on edge forming a belt < f any 
practical length, width or thickness. Made end- 
lets on pulleys with a simple Interlocking splice. 

The Positive Result: 
A continuous belt without laps, plies or cement 
Absolute uniformity of strength, gauge, balance 
and flexibihty. Complete ad]i stment to varying 
pulley conditions with tbe maximum of surface 
and circumferential contact. Beroarkable power 
trantmission and highest productive efficiency. 

Write for Circular No. 4 giving detailed description. 

ROBINS NEW CONVEYOR COMPANY 
NEW YORK, 

38 Wall Street. 
FACTORY. 

168 Duane Street, N. Y. 
CHICAGO, 

Old Colony Building. 

POWER 
BELTING 

BEARINGS 

WEBSTER. M'F G CO. 

If you want belts that run straight, smooth and 
without noise, 

If you want belts that can run slack and yet de¬ 
velop the most power in severe service, or in 
changing temperature and humidity, 

If you want belts that will last nearly a life-time 
without sign of weakness, 

If you would cut down your yearly belting ex¬ 
pense, 

If a power saving of from 25% to 33looks good 
to you, 

Shultz Sable Rawhide Belting 
will fulfil your requirements. 

Get a SHULTZ SABLE RAWHIDE BELT for 
60 days’ free trial. 

SHULTZ BELTING CO., 
St. Louis, Mo. 

New York Boston Philadelphia 

Ash Handling Piant for Penna.Co. Coaling Station, Cleveland, O. 

COAL and ASH HANDLING 
MACHINERY 

Locomotive Goaliog Stations 
Goal Screens 

Goal Grushers 

We design, manufacture and install a complete • 
line. Write for Catalog. 

^EASTERN BRANCHES , 

(68-90 RE ADZ 5T., NEW YORK 

11209 PENNA.BLD'G, PHILA. 

OFFICE AND WORK^ 

1075-1111 W. 1512? ST., 

OHICAGO, \\A^. 
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TKe Sturtevant System 
for Barning PULVERIZED FUEL is a Complete Installation 

Fan or Rotary Blower, Patented Injector, Storage 
Tanks and Piping. Sturtevant Economizer and 
Sturtevant Mechanical Draft Apparatus insure 
maximum economy. 

B.F.STURTEVANT CO., Boston, Mass. 
General Office and Works. Hyde Park. Bdass. 

NEW YORK PHILADELPHIA CHICAGO CINCINNATI LONDON 
Designers and Builders of Heating, Ventilating. Drying and Me¬ 
chanical Draft Apparatus; Fan Blowers and Exhausters, Rotary 
Blowers and Exhausters; Steam Engines, Electric Motors and Gen¬ 
erating Sets; Dust Collectors, Fuel Economizers, Forges, Exhaust 
Heads, Steam Traps, Steam Turbines, etc. 636 

“SIROCCO” 
TRADE MARK 

BLOWERS 

Especially adapted 
for mine ventilation 

Send for Special Bulletin 

Sirocco Engineering Co. 
138-140 Cedar St., New York. Works, Troy, New York. 

HARBISON-WALKER REFRACTORIES CO. 
PITTSBURGH, PA. 

Eire Clay, Silica, 

l^agnesia, Chrornc 

Makers 

Highest Grade 
Refractories 

Importers , 

Chrome Ore 

Sole Agents 

Carl Spaeter Magnesite 

Fire Clay, Silica, Magnesia 

and Chrome Brick for 

Copper Blast Furnaces, 

Settlers, Reverberatories, 

arid Converters. Bullion 

Furnaces. Lead Softening 

and Refining Furnaces, etc. 

7,500 Regular Customers Write for Booklet M 1,2^0,000 Daily Capacity 

FIRE-BRICK Gkrtsty Fire Clay Co. * * A Laclede Fire Brick W 

MADE FROM 

HIGH GRADE FLINT CLAYS and BAUXITE 
Especially adapted for smelting furnaces where a high grade refractory is necessary. Copper 

furnaces, lead refining furnaces, etc. 

Write for our FIRE BRICK CATALOG. 

Laclede-Christy Clay Products Co., 
St. Louis, Mo. 

** Laclede** Plant 
Formerly 

Laclede Fire Brick Mfg. Ca« 
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AIR COMPRESSORS 
Built for any ftyle of Drive, 

Motor, Steam or Belt. 

Single or two atage. All capacities. 

Bury Compressor Company, 
Erie, Pa. 

ELATERITE ROOFING 
THE BEST R.OOr MADE 

Mine Bnildinas, etc. 
6* mil bmitrr§ mke api>rttimU tmmUtp. 

No. 14 Elaterite Paint for Iron. 
No. ao for Cyanide Tanka. 

Made only in Denver, Colorado, by 

TKe V^estern Elaterite Roofing Co. 

The most economical locomotive for mining is the SHAY 
GEARED LOCOMOTIVE. Every wheel is a driver, giv¬ 
ing a long total wheel base and greatet tractive power. 
Economicsil in fuel consumption. Several are now on our 
stock list for IMMEDIATE SHIPMENT. 

Rod Engines A Specialty.—All Types and Sizes. 
WKITB FOB CAXaUMl No. 16-K. 

The lima locomotive and Machine Co. 
_121 East Second St., Lima, Ohio,_ 

The Laidlaw*Dunn=Gordon Co., 
115 BROADWAY, - NEW YORK. 

LOCOMOTIVES 
4 to 55 Tobs. 

Steam or 
Compressed Air. 

Narrow and 
Wide Gages. 

LIGHT LOCOMOTIVES (^.V. 

with erery lo'WBOtIv* aoea our .taolnta (unintw covcrlnf ererythlna for wbl<k a 
baiMtr can be coiial(ter.J accuonteble. TELL US TOUB NKKD AND ABE FOB FBICBB. 

Davenport Locomotive Works, Devsnport, lowe. 

Two-Stage, Corliss Intake, 
Varying Capacity Automatic 
from‘'nothing to full load. 
For direct drive from gas or 
oil engine, or electric motor. 
Radical and distinct advance. 

The Norwalk Iron Works Co. 
South Norwalk, Conn. 

'"T^HE cut above shows one of our 

Class XE2 Cross-Compound Two- 

Stage Cincinnati Compressors with 

Corliss Steam-Valve Gear. Size 20 & 

36x30 &. 18x36 recently installed for 

the Bureau of Construction and Re¬ 

pairs at the Norfolk Navy Yard. Send 

for Bulletin L.B16. 

We have 36 and 
66K-inch gage loco¬ 
motives for imme¬ 
diate or quick de¬ 
livery. 

NEW STYLE "CONTRACrORS. 
Tenth edition catalog just printed, mailed free to mine, railway or 

industrial officials, or to others on receipt of fifty cents. 
H. K. PORTER COMPANY, 

Vnion Bank Bldg. PITTSBURG. PENNA. 

AIR COMPRESSORS 
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HUNT STEAM SHOVELS 
Fonrsfzes *re kept In stork^^one^hAlfton totwoendone* 

half tone capacity. The dead it eight of the sboTel being 
lees in proportion to the coal hoieted the efficiency is higher 
than that of any other atyle on the market. 

Send for Bulletin 8 A. 

C. W. HUNT COMPANY, 
Work! and Office: WESTNEW BRIGHTON. NEW YORK 

NEW YORK OFFICE: 4S BROADWAY 

Vtilcan Electfic 
Shovels 
For Stripping 

“KIRKWOOD” OIL BURNERS 
Work perfectly in every detaiL suited to light or heavy oils, smoky or 

ineffioiont fires impossible. 

THE KIRKWOOD SYSTEM OF FUEL OIL 
Burners, Oil Pumping Systems and Furnaces obtains an efficient fire at 

lower fuel expense. CATALOG 7 

TATE, JONES S CO., Inc., PITTSBURO, PA. 

Digging Ore 

No Boiler—No Fireman—No Leaky Tubes— 
No Frozen Pipes. Full particulars on request. 

The Vtflcan Steam Shovel Company 
JJO Volcan Place, TOLEDO, OHIO. 

We are the only specialists in gold 
dredging equipment. We build 
dredges for all conditions. We guar¬ 
antee that the Empire Hand Drill 
will prospect any ground cheaper 
than a steam drill can. 
Write for our booklets on Dredging 
and Drilling. 

No. 2 Rector St., NEW YORK 

ATLANTIC STEAM SHOVEL 

WESTERN ENGINEERING 
AND CONSTRUCTION CO. 

Consulting Engineers 
and Constructors of 

GOLD DREDGES 

Five cubic foot contioaoui backet elcvAtor dredge'‘Banter" >t OrovlUe. Osl., constrocted by the W.atern 
Knglueerliig a ConitructioD Co, This dredge Is eversglng 106 OOO cubic yards 

per mouth aod it giving the utmost satisfaction. 

Erected Complete and Ready for Operation 

SPECIALTY : 
HULL CONSTRUCTION AND DREDGE 

MACHINERY INSTALLATION 
AgenU ROBINS CONVEYING BELT CO., NEW YORK 

733-743 Monadnock Bldg., San Francisco, U.S.;^^ 

The Atlantic Steam Shovel is the result of many years* 

experience in the design and operation of steam shovels 

and dredging machinery of all kinds, and includes all the 

desirable features of the best modern practice in shovel 

building. 

150 shovels built and sold in the last three years. 

ATI.ANTIC EQUIPMENT CO., 
Railway ExcKange, 111 Broadway. 

CKica^o* New YorR. 

NEW YORK ENGINEERING CONPANY 
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The BEST pipe for HYDRAULIC MINING, WATER SUPPLY LINES, HYDRO-ELECTRIC 
PLANTS, Etc. Our pipe is from 30% to 50% stronger than any other riveted pipe, and is cheaper than 
any other of equal strength. We can save you money and make very prompt shipments. 

AMERICAN SPIRAL PIPE WORKS. 
Mctin Office and Works: CHICAGO* ICC. 

New TorK Office, 50 Church Street. Denver, Colo., Office. 219 Boston BIK. 

ROOT’S STANDARD SPIRAL RIVETED PIPE 
Strength and rigid¬ 
ity greater than 
any other pipe of 
equal weight. 

Write for hand 
book of pipe facts 
and hydraulic data. 

Also manofucturers of the loot Safety Water Tube Boilers for Nines and Power Plants. 

AbendrotH Root Manufacturing' Co. 
Main Office and WorRs t NEWBURGH. NEW YORK. 

BBANCHE8: NEW YORK PITTSBURG CHXCAGO REZICO CITY 

Light Enough to be Portable 
Heavy Enough to Easily Cut 

Off or Thread 12" Pipe, 
WBITI FOR $4TALOO. 

THE CURTIS & CURTIS CO. 
87 Garden Street, BRIDGEPORT, CONN. 

Automatic 
Improved DRYERS 

Economical 
Efficient 

Sreat Capacity 
American 

Pnccst Co 
t F.lli.m St 

Dtv TORK 

MINING STEEL 

Hollow 
and 

Solid 

All Sizes 
All Sections 

ONiNiw laaxs 

Whether cut-tooth or cast-tooth gears are the more economical 
and practicable is a matter of conditions. We make both 1-inch to 
6-inch pitch and larger, of cast-iron, steel, or high-grade semi-steel. 

Our neutral position and wide experience enable us to determine 
fairly what kind of gears to use for a given set of conditions, and 
we shall be glad to confer with you. 

SEND US YOUR LISTS FOR PRICES. 

H. W. CALDWELL & SON CO. 
CEUCAGO—17th Street and Western Avenue. 

NEW YORK—Fulton Bldg., Hudson TemoLinal, 60 Church St. 

B R AE BU R 
OIL WELL AND MINING DRILL 

costs less in the long run and runs longer. 

B R A E B U 

BR«ZBURM, pa., U. S. A. 
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AIR COMPRESSORS 
ALL STYLES—ALL SIZES. 

ROCK DRI L,L,S 
■Implest and Most EconomlcaL 

McKIERNAN DRILL CO.» 
115 Broadwaxt N*w York. 

“drill IT FIRST” 
F. Harley Davis, Mem. Am. Inst. Min. Eng.—Am. Soc. Mech. 
Eng. Expert Examiner Mineral Properties,Consulting and Con¬ 
tracting Core-Drilling Engineer. The Original" Calyx Davis.” 

DAVIS DRILLING & PROSPECTING CO., Dlrinlll(bani, All. 

J i Are You Inter* 
n ested in Rock 

Drills? 
The “ADAMS” Electrlcallj 
Driven Rock Drill will reduce 

operation. It re- 
// 11 quires approximately one-ftfth 

[I ff the power of air or steam 
/ / MrfaHl drills, others are convinced— 

y we can satisfy you. 

• Write for bulletins and in¬ 
formation. 

The Gardner Electric Drill tL Mchy. Co. 
Cleveland* OKio. 

HKW TOBK PABIS LONOOH 

J. BASZANGER ® CO., 
Onarantee oar Carbon not to be Colored or Doctored.*’ KEYSTONE DRILLS Weltbt S,ait Kwata Import*** of 

Carbons 
(BlacK Diamonds) 

For 
Diamond Drills 

One Numa 
Saves $13."" A Day 

Machines in stock ready 

for immediate shipment.* 

The Boston Consolidated Mining Company 
by installing a Numa Rock Drill Sharpener 
effected a saving of $13.00 a day in labor 
cost alone and produced more and better 
bits beside saving both coal and supplies. 
Catalog and list of users on request. 

THE NUMA ROCK DRILL SHARPENER COMPANY, 
1024 Windsor Ave., Salt Lake City. Utah. 

FOTE. Wepenonally brenk (In 
this country) our carbons, thereby 
enabling us to determine accurate¬ 
ly their quality. If Intending pur* 
ehasera will advise ns the chso** 
acter and general formation of the 
ground they intend drilling, we 
can send on approrat goods suit¬ 
able for the work to beundert^en, 
and which knowledge we poeseei 
through our long experience. 

Are Especially Designed and 

Extensively Used For 

KErSTONE TEST DRILL CO., Beaver Falls, Pa. 
Now York Office. 170 Broadway. 

NORTHWKSTEBN OFFIGB, PUttevllle, Wis. 
San Francisco: Harron, Bickard k McCone, Seattle: Caldwell Bros. 0o» 

Copper and Zinc 
Prospecting and Piacer 

6oid Testing. 

Diamond Drills 
We make the most complete line in 

the world. Hand Power, Horse Power, 
Gasolene, Steam, Air, Electricity, 

Hydraulic Feed, Screw Feed. 

Send for Catalogue. 

STANDARD DIAMOND DRILL CO., 
Chamber of Commerce, Chicago. U.S.A. ^ 
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Transits 
and Levels. 

The “Buff” is very difi&cult to purchase 
from a second-hand dealer. He will tell 
you—“None are offered me.” 

S*nd for Catalog No. 29. 

Buff (SI Buff Mfg. Company, 
Jamaica Plain Station • - Boston, Mass. 

WISS LE R 
Transits and Leyels, Latest Design and Im>k 
provements. Not Better than the Best, but 
Better than the Best. Largest Works. Rea* 
sonable Prices. Strictly first-class. New Cata¬ 
log. Best Bepalr Work. Prompt Service. 

WISSLER INSTRUMENT WORKS, 
601 to 615 N. Broadway, St. Loaia, Ho. 

B8TABUSHBD 1870. 

HELLER & BRIGHTLY, 
MANUFACTURERS OF 

Engineering, Mining anil Surveying Instruments 
Car. Spring Cardan St. anid Ridga Ava., 

OATALOOS ON APPLICATION. PHILADELPHIA, PA. 

Molybdic Acid 
Laboratoi*y Supplies 

Sola Agaata far Max Drovarhoff'a Fllloring Papar 

Hsnry Hell Chemical Co., St. Louis, Ho. reteles Ho s 

oa epplicatlos. 

Eugene DietzgenCa The One 
Perfect 
Drawing^lnk 

Black and nine colors. 

Any color, 25 cents per 
bottle, postpaid. 

Drawing Materials 
Surveying instruments 

Chicago, 181 Monroe Rt. 
New York. 2U-220 E 23d St. 
San Francisco, 16-18 First Rt. 
New Orleans, 616 Common St. 
Toronto, lU-10^ Sbuter St. 

Tha Exponso and annoyanco of painflag 

Mill BOf racur ovary yaar or fwo If you usa 

Dixon’s Silica- 
Graphite Paint 

tha ^‘Provon Shlald for Staal Work.” 

Durability racords In all Cllniatas; writs 

for a faw. 

Josaph Dixon Cruciblo Co., 
Jarsay City, N. J. 

//y7r7//"S"® 
For Ssis Everywhert. n e 

Sand for Cstslo|. DboT 

LUFKIN RULE COMPANY, Saginaw, Mich., U.S. A. 

PHELPS, DODGE & COMPANY 
Selling agents of the 

Copper Queen Consolidated Mining Co., Detroit Copper Mining Oo. 
ol Arizona, Moctezuma Mining Co., United Globe Mines. 

Electrolytic Copper, Wire Bars, Plates. Ingots, and Cathodes, and 
P. D. Co., Casting Copper. 

Cor. Cliff and John StreoCs, New York. 

THE SOLVAY PROCESS CO., 
SYRACUSE, N.Y. 

DETROIT, MICH. 
MANUFACTURERS OF 

SODA ASH In all com- 

merclal teats. CAUSTIC 

SODA in all testa. 

MONO-HYDRATE CRYSTALS t lb.=2H lbs. Sal Soda 

SNOV FLAKE CRYSTALS J lb.=2 lbs. Sal Soda. 
SOLE AGENTS 

WING & EVANS, INC., 
22 William St., New York. 

JAMES L. NORRIS, 
Ealabllshad 1869. 

Member Patent Law Association 
Counsellor in Patent Causes 

Solicitor of American and Foreign 

PATENTS 
OVER 30 YEARS’ 
ACTIVE PRACTICE 

Information sent free on request. 

F and Fifth Straats, 

WASHINGTON, D. C. 

W T ih TW yL TYT jA IW Write us for preliminary opinions on all legal mat- ^bLI, w A^mi, w ters. No charge unless retained. Associates through¬ 
out Continental Europe, Great Britain, the Colonies, JU ■■■ ■■i ■ ■■■1 n^n south America and Canada enable us to investigate H 1 prosecute foreign interests with dispatch. H H wbitb fob pamphlbt. 

■ THE INDUSTRIAL LAW LEAGUE, INC. 
Wa Pay All ExpenMS and DisbortomoBts Eicapt Gov’t Faos. 170 BROADWAY, NEW TONE, N. T. 



June 27, 1908. THE ENGINEERING AND MINING JOURNAL. 53 

Everything Necessary 

ASSAYERS 

CHEMISTS 

Balances and Weights 
C. P. Chemicals and Reagents 

PLATINUMWARE 

ELECTRIC LABORATORY FURNACES 

WE HAVE 
the most complete and most 
modern stock of Laboratory 
Apparatus of any house in 
the U. S. A. 

EIMER & AMEND 
205-211 Third Ave., New York. 

There Is nothing more aggravating than a poorly working rider 
carrier and to overcome this we have adopted the 

Improved Rider Carrier 

here shown ^ l;.-. 

There are no metal surfaces , s- 
In sliding contact. It never 
sticks nor requires lubrication. 

Catalog A-8 describing our 
line sent on request by 

Win. Ainswortb dH Sons, 
Denver. Colo., U. S. A 

A Repeater 
That is what all who have 

* •v.rna.d 

The Kel|er 
Assay Balance 
eaQ it. When they need a 
new one, they will always 
REPEAT their order for 
another 

KELLER. 
There is a reason for it. 

Ask the man who has ever 
worked with one. They ooet 

AsR for Catalog B.'- l.~ than others, too. 

The Salt LaKe Hardware Co., 

KsUhUsbed 1846. 

Wo <SL L. £. GURL£Y, 
TroTs New YorR. 

Largest Manufacturers of 

Civil Engineers* and Surveyors* Instruments, Physical Appara¬ 
tus, Accurate Thermometers, Standard 

Weights and Measures. 
Oatalogne on Bequest. 

DENVER BAUNCE C0.,> 
Manufacturers of 

Portable Aooay 

and Pulp Balanceo 

Fine Balances And Weights 
For every purpose where accuracy 

is desired. 

Stnd for Illustrated Catalog. 

-TRAISITS, LEVELS, 
COMPASSES, 
ANEROIDS, 

_ANEMOMETERS,«... 
OUEEN a CO., Inc., Phn.d.lphla, P.. 

CATALOGUES ON REQUEST, 

BERGER 
MINE TRANSITS and LEVELS 

C. L. BERGER & SONS, Boston, Mass. 
Largs Catalog Free. Latest Improvements. * 

DENVER. COLORADO. 

- ■■'A 

Type F AinswortH 
Button Balance 

Sensibilitr 1-200 Mg. 

Having a four Inch beam, this balance Is well suited for use In 
Bmelters, Cyanide and Chlorination Works, Custom Assay Offices, 
Mines and Mills having a large numberof accurate weighings to make. 

It has all the latest Improvements, including unit base, improved 
rider apparatus and star wheel adjustment. 

THE PRECISION FACTORY 
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Positions Vacant 
Advertisements under this heading 50 cents for 50 words or less. Addi¬ 

tional words, two cents a word. Cash or stamps must accompany order. 
Wanted—Practical hustling foreman or superintendent for iron ore 

and sand operation in Central Pennsylvania. Two ore washers, sand 
washers, one steam shovel. Give full particulars as to age, experience, 
salary. Address ‘*S. E. F.,” Engineering and Mining Journal. 6.27 

Eastern Technical School wishes to engage a man to teach Mining 
Engineering and Geology, preferably a young man who has had some 
practical experience in Mining work. State age, experience, references 
and salary desired. Address "C,” care Engineering and Mining 
JOURN.^L. 6.27 

Wanted—Youhg man stenographer who has a working knowledge of 
drafting and who is familiar with office work, for position in New York 
City. Addre.ss, stating experience and salary required. "K. & A., 
Engineering and Mining Journal. 6.27 

Situations Wanted 
■ .4dvertisements under this heading 50 cents for 50 words or less. Addi¬ 

tional words, two cents a word. Cash or stamps must accompany order. 
An engineer, technical graduate, 30 years old; unmarried, desires 

position as superintendent or manager of mining property; has experi¬ 
ence in South America, Mexico and United States with low-grade gold- 
silver mines, Spanish-American labor, stamp milling, amalgamation, con¬ 
centration, cyaifding and slime treatment; speaks Spanish fluently. 
Address “Gerente,” care Engineering and Mining Journal. 

No. 366, July 18. 
A mining and mechanical engineer, at present engaged in private 

practice, would like permanent position, preferably with some company 
in the development stage or just preparing to install mill or extraction 
plant. I have had, in addition to technical training, about twelve years' 
experience, wliich includes a thorough training in all the practical work 
encountered in mining operations, and am especially familiar with modern 
cyanide practice and pyritic smelting. If the work is in the early develop¬ 
ment stage, would accept moderate salary during this stage of the work. 
References from clients and former employers. Address B. F. Hoffman, 
214 Maryland St., Buffalo, N. Y June 27. 

Assayer and chemist; technical graduate; certified in British Colum¬ 
bia by examination. Familiar with amalgamation, cyaniding and general 
mill operations. Single, reliable, experienced. Open for engagement. 
Address Box 395, Engineering and Mining Journal. June 27. 

Cyanide man (27), thoroughly experienced, technical graduate, 
operating over five years in the United States and Mexico, desires to 
take charge of a cyanide plant. At present metallurgist for one of the 
largest cyanide plants in the West; desires to make a change. Spanish 
spoken. Address “Capable,” Engineering and MinI.ng Journal. 

No. 398, July 18. 
Coal superintendent desires position. Competent to handle all depart¬ 

ments. Experienced in opening new fields and mines, shafts, drifts and 
slopes in anthracite and bituminous fields of Pennsylvania. Familiar 
with all kinds of machinery. Am an up-to-date coke man. Not afraid* 
of work. Technical education. Maximum output, minimum costs. 
“ Coal-Coke,” care Engineering and Mining Journal, 

No. 396, June 27. 
Chemical engineer, thorough experience, electrical, chemical, mechan¬ 

ical; design, erection and .superintendence, desires change; at present 
superintendent, chemical works; age 36, married; graduate in chemistry; 
sixteen years’ experience. “Chemical Engineer,” care Engineering and 
Mixing Joi^N.AL. No. 393, July 25. 

EuginqaJust from Chihuahua with experience in charge of mines in 
Sonora an^^uerrero is open for engagement. Special experience with 
animal tiansport and erection of plant. Ready to leave New York at 
once. Examinations and consulting work accepted. Speaks Spanish 
and have success in handling Spanish-American labor. J. W. Miller, 
30 West 44th Street, New York. July 4. 

Graduate engineer of ten years’ experience in all positions de.sires execu¬ 
tive position with reliable company having meritorious mine. Expert 
in cyaniding, design and construction of mills and works; abundant under¬ 
ground experience. Speaks some Spanish and understands handling 
Mexican labor. Salary dependent on location and outlook. Best of 
references. Address “Energy,” Engineering and Mining Journal. 

No. 389, July 11. 
Foreman or superintendent, young man, technical education; first- 

grade certificate; sound and varied experience with mines handling large 
tonnage, .\ggressive and economical in handling labor and power. Span¬ 
ish spoken. References, character and ability from miner to manager. 
Seeks position anywhere accessible with reliable company. Address 
“ Reliable,” care E.ngineering and Mining Journal. 

No. 400, July 4. 
Graduate chemist and assayer, recently with a custom lead smelter, 

desires a similar position in mine, mill or smelter, or would accept any 
kind of a position in a cyanide plant, where technical training is a desidera¬ 
tum. Permanent position only. Will go anywhere. First-class refer¬ 
ences. Address “ Exceptional,’ Engineering and Mining Journal. 

No. 394, July 18. 
Manager open for engagement. Twenty years’ practical experience 

mines, smelters, and other reduction plants. United States, Australia, 
(Central America, Mexico. English, German and Spanish fluently spoken. 
Technical graduate. References exchanged. Specialty: economic methods 
of mining and reduction of ores. Address “ Fulano,” Engineering and 
Mining Journal. No. 390, July 11. 

Mining engineer, (Columbia graduate, 27, married, possessing un¬ 
usually thorough experience in gold, silver, and copper mining, in Colorado, 
Montana, Idaho and Nevada; has held down everything from mucker 
to foreman; open for engagement as foreman or superintendent. Address 

‘ ‘ Integrity ” care Engineering and Mining Journal. 
No. 388, June 27. 

Mining engineer, at present general manager of one of the largest 
copper concentrating and smelting properties in Canada, desires change 
of position for personal reasons, would like to get in touch with mine 
owners with copper properties in need of development or careful business 
management. “Copper,” care Engineering and Mining Journal. 

No. 349, June 27. 
MiningTand metallurgical Tengineer desires position. Technical grad- 

late, twelve years’ varied experience, assayer, chemist, surveyor, mine 
oreman, cyaniding, to suMiintendent managing properties. (Jyaniding, 

milling, idid smelting. Nine years’ experience in Mexico, thoroughly 

familiar with conditions and labor; three years’ experience in United States. 
Speaks German and Spanish. Can leave present position on short notice. 
Address “G. B. T.,” Engineering and Mining Journal. 

No. 381, July 4. 
Mine superintendent desires position with responsible company. Excel¬ 

lent references extending over twenty years. Milling and mining gold 
and silver ores especially. Address “E^ngineer,” P. O. Box 160, Mad. 
Sq., New York. June 27. 

Mining engineer and geologist. Fifteen years’ experience with largest 
companies operating in United States and Mexico in managerial capacity. 
Specialties gold, silver, copper and lead, with broad experience in milling, 
concentrating, cyaniding and smelting. Technical graduate. Fluent 
Spanish. Open to immediate engagement. Best bank, commercial 
and technical references. Address “Crisis,” care Engineering and 
Mining Journal. No. 383, July 4. 

Mining engineer, with fifteen years’ experience as manager or super¬ 
intendent of mines and mills in the United States, Mexico, Central and 
South America wants position as manager or superintendent. Thoroughly 
understands economic mining and milling; is an assayer, millman, surveyor 
and bookkeeper. References unexcelled. Address “J,” E.ngineering 
AND Mining Journal. No. 399, July 18. 

Mining engineer wishes position with good coal company. Competent 
to assume full charge of large operations, whether new or old, coal or coke. 
Eight years’ experience, principally in southwest Pennsylvania. Modern 
operations a specialty. Graduate E. M. Good record in past. Write 
“Coal E. M.,” care Engineering and Mining Journal. 

No. 397, June 27. 
Metallurgist, single, technical education; at present with large custom 

smelter, wishes position as superintendent, or as assistant to general man¬ 
ager; extensive practical experience among the principal copper and lead 
smelters of this country; also conversant with current practice in the 
milling of ores of precious metals; satisfactory reference as to ability 
and integrity. French and Spanish spoken. Address “H. R. B.,” Engin¬ 
eering AND Mining Journal. No. 367, August 8. 

Master mechanic, twenty-two years’ experience with mining and 
smelter plants. At present employed with large copper company; wishes 
to change location. Copper smelters a specialty. References furnished 
upon request, including present employers. “R. A. W.,” Engineering 
and Mining Journal. No. 392, July 4. 

Mine superintendent with practical experience as superintendent, 
foreman, engineer and assayer, accustomed to keep mine accounts and 
capable of taking charge of property seeks position m Mexico; five years’ 
Mexican experience; speaks Spanish and understands handling Mexican 
labor. Apartado 484, Mexico, D. F. No. 387, July 25. 

Professorship or instructorship in mining school is desired by mining 
engineer, graduate of college and mining school, with experience in differ¬ 
ent fields East and West, now employed with large coal company. Ad¬ 
dress “E. M.,” Engineering and Mining Journal. No. 391, July 11. 

Position in Mexico by young man, age 23, C. E. One years’ experi¬ 
ence in railroad engineering, seven months as surveyor for mining com- Eany in Mexico. At present employed. S. M. Sharpe, Batopilas, Chi- 

uahua, Mexico. July 11. 
Successful superintendent of a large Western mine, which closed down, 

is seeking engagement as manager, superintendent or examining engineer. 
Educated at Michigan University and ('olorado School of Mines. Best 
experience gained at De Lamar and Coeur d’Alenes, Idaho, Butte, Nevada 
and Colorado. Excellent references, including last general manager. 
Address T. Worth Bowen, 7 Forest Parkway, Woodhaven, New York. 
N. Y. No. 368, TF. 

Superintendent, manager or examining engineer, thirteen years’ prac¬ 
tical experience in Michigan, British Columbia, Colorado, Alaska and 
Utah; in iron, copper, gold and leadsilver mines, Michigan College of 
Mines graduate; have successfully reopened four abandoned mines and 
cut expenses materially on two; practical miner, millman, a.ssayer, book¬ 
keeper and examining engineer. Address “S. S.,” Engineering and 
Mining Journal. No. 21,979, TF. 

Superintendent, age 30, unmarried, graduated Cambourne Mining 
School, 1907: first-class certificate. Served two and one-half years’ appren¬ 
ticeship in engineering works, Glasgow. Experience mainly confined 
to gold mining and metallurgy in California, Western Australia and Rho¬ 
desia. Have worked for large and well known engineering firms as sur¬ 
veyor, cyanide manager and superintendent, and have had unusual oppor¬ 
tunity for experience in estimating ore reserves. .Address Alfred B. 
Willis, care R. Willis, Board of Trade Building, Montreal. No. 386, TF. 

Wanted—A young man (19) nineteen years of age wishes to take up 
a position in iron and steel laboratory. Has had two and one-half years’ 
experience in iron, steel, coal and coke analyses. Can furnish best of 
references. Address “ F. S. W.,” Engineering and Mining Journal. 

No. 401, June 27. 
Wanted—Position as master mechanic or assistant master mechanic, 

experienced in smelting and mining work; understanding electrical mach¬ 
inery and transmission of power; United States, Canada or Mt.nco. Ad- 
dre.ss “S. W.,” care Engineering and Mining Journai. 

No. 385, June 27. 

\ ^ When you can’t tell if a rock con- 

\ tains values without having it assayed, 

\ ^ you need this hook. It tells all about 

the Way’s Pocket Smelter—the 

\ best know method for qualitative tests, 

contains other valuable informa- 

tion to any person interested in mining. 

It’s a BorJdet worth money to you. 

SEND FOR IT TODAY. 

Way’s Pocket Smelter Co. 
BOX 927 SOUTH PASADENA, CAL 
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DIRECTORY OF ENGINEERS, METALLURGISTS AND CHEMISTS. 

UNITED STATES 
Alabama 

Phillips, W. B. 

Arizona 

Baxter & Hoyt 
Cook, E. H. 
Heller & Wright. 
Hoar, F. W, 
Hughes, Thomas. 
Johnson. R. D. O. 
Merrill, F. J. H. 
Shaw, J. J. 
Sleboth, A. C. 
Smith & Laird. 
Wallace, Glore & Summer- 

hayes. 
Ward, H. R. 

Caufornia 
Beardsley, G. F. 
Bosqui, F. L. 
Bramey, F. W, 
Bretherton Metallurgical Co. 
Brooks, E. W. 
Burch, A. 
Clawson & Gillingham. 
Coleman. R. J. 
Derby, C. C. 
Garthwaite, E. H. 
Hanks, Abbot A. 
Harvey, F. H. 
Hoffman, J. D. 
Hoffman, R. B. 
Janin, Charles 
Janin & Smith. 
Jones, C. C. 
King Metallurgical Labora¬ 

tories. 
McClelland, J. F. 
Moody, B. 
Mudd, S. W. 
Noyes, William S. 
Sanders, W. E. 
Probert, F. H. 
Rainsford, R. S. 
Shaw, S. F 
Smith, Howard D. 
Stebbins, Elwyn W. 
Thompson & Gilliam 
Tregloan, J. R. 
Trent, L. C. 
Turner, H. W. 
Werner, G. E. 
Wiley, W. H. 

Colorado 
Arthur, E. P., Jr. 
Burlingame, £. E. & Co. 
Burton, H. E. 
Carpenter & Sons, F. R 
Chase, C. A. 
Chase, E. E. 
Collins, Geo. E. 
Dorr, J. V. N. 
Eberenz, Geo. B. 
Farisb, John B. 
Hills & WilUs. @ 
Holland, L. F. S\ 
Kyle & Co.. T. D. 
Lamont. E. M. 
Leonard & Root. 
Minard, F. H. 
Pritchett, C. W. 
Ritter, E. A. 
Schroter, G. W, 
Schwarz, Theo. E. 
Snedaker, J. A. 
Spurr & Cox. 
T^U, R. H. 
Tuttle, E. G. 
Wood, Henry E. A Co. 

Worcester, S. A. 

Connecticut 

Adams, H. 
Huntoon, L. D. 
Nason, F. L. 

Idaho 

Auerbach, H. S. 
Easton, S. A. 
Ferrier, W. F. 
Irwin, F. 

Ilunois 

Bement. A. 
Dickman, R. N. 
Harris, F. S. 
Hollis, H. L. 
Hunt, R. W. & Co. 
Nichols, R. 
Staver. W. H. 
Trumbull, L. W. 

Maryland 
Brackett, F. E. 
Rutledge, J. J. 

Massachusetts 

Cabot Godfrey L. 
Crosby, W. O. 
Packard, Geo. A. 
Peters, E. D. 
Richards, R. H. 
Wenstrom, O. 

Missouri 

Chapman, G. T. 
Church, L. C. 
Hofman, O. 
Kirby, E. B. 
Nicholson, Frank. 
Plumb, C. H. 
Wheeler, H. A. 

Montana 

Bard, D. C. 
Barker & Wilson. 
Bergstrom, O. 
Brown, W. G. 
Corry, A. V, 
Ropes, L. S. 
Schiertz, F. A. 
Sizer, F. L. 
Word, W. F. 

Nevada 

Abbott, J. W. 
Abbott, Chas. W. 
Arnett & Co., W. D. 
Boyle, E. D. 
Collins, E. A. 
Collins, E. J. 
Cox, W. Ray 
Cutler A Wilkinson. 
Gilliam, M. H. 
Stevens, W. A. 
Todd. R. B. 
Wilson & Jaggar, Jr. 

New Mexico 

Brown, C. T. 
Rice, J. A. 
Wade, W. R. 

New York City 

Alien, W. W. 
Atwater, Linton & Atwater. 
Beatty, A. Chester. 
Benedict, W. de L. 

Berry, E. S. 
Blow. A. A. 
Channin^ J. P. 
Church, John A. 
Clements, J. Morgan. 
Constant, C. L. 
Devereux & Sons, W. P. 
Dufourcq, E. L. 
Dwight, A. S. 
Fimay, J. R. 
Hamilton & Hansell. 
Hammond, J, H. 
Hardinge, H. W. 
Hassan, A. A. 
Hill A Irvine. 
Horsfall, H .A. 
Hutchins, J. P. 
Judd, E. K. 
Kempton, C. W. 
Klepetko, Frank. 
Knox A Allen. 
Lefevre, H. F. 
Lee, H. A. 
Lidner, P. G. 
Lloyd, R. L. 
Loomis Pettibone Co. 
Lowe, W. B. 
Maynard, Geo. W. 
McCaskell, J. A. 
Mcllhiney, P. C. 
Messiter, E. H. 
Morrow, J. T. 
Olcott A Coring. 
Perry, O. B. 
Raymond, R. W. 
Riordan, D. M. 
Rogers, A. H. 
Rogers, E. M. 
Sharpless, Fred F. 
Simonds A Burns. 
Spilsbury, E. G. 
Stonestreet, Geo. D. 
Sturgis, E. B. 
Sussman, O. 
Thayer, B. B. 
Townsend, A. R. 
Von Leer, I. W. 
Washington A Lewis. 
Watson A Watson. 
Weiss, R. A. 
Wright, L. A. 
Yeatman, Pope. 

North Carolina 

Lyon, E. W. 

Ohio 

Emmerton, F. A. 
Peck A Co., F. J. 

Pennsylvania 

Althouse, H. W. 
Ayres, W. S. 
Carr A Hibbs. 
Chance, H. M. 
Demming, H. C. 
DuBois A Mixer. 
Fernekes, G. 
Fohl, W. E. 
Hardy, George. 
Kennedy, Julian. 
Tomlinson, W. H. 
Wood, Geo. R. 

South Dakota 

Merrill, C. W. 

Tennessee 

Bartlett, J. H. 

Fay. A. H. 

Texas 

Canby, R. C, 
Critcnett A Ferguson. 
De Vore, E. H. 
Fishbach, M. 
Parker A Parker. 
Rice, J. A. 
Thomson, E. 
Tomlinson A Norton. 

Utah 

Bates, M. 
Bellinger, H. C. 
Cates, L. S. 
Charles, H. L. 
Jennings, E. P. 
Madge, W. C. 
Zalinski, E. R. 

Vermont 

Hinchman, M. L. 

Washington 

Armstrong, L. K. 
Bennetts, B. H. 
Collins, G. A. 
Hill, F. A. 
Jenks, A. W. 
Linney, W. H. 
Miller, W. C. 
Young, Robert. 

West Virginia 

Scarborough, F. W. 
Stow, A. H. 

Wyoming 
Esselstyn, J. N. 

Philippine Islands 
Eveland, A. J. 

ASIA 
Korea 

Drucker, A. E. 

FOREIGN 
British Columbia 

Astley, J. W. 
Claudet Hayman A Co. 
Groves, F. W. 
Haggen, E. A. 
Nichols. H. G. 

Hogue, R. L. 
Holms, W. L. 
Howard, G. E. 
Hyder A Hyder. 
Johnson A Enos. 
Lawrence A Mayei. 
Lineberger A Rone 
Lamb, M. B. 
MacDonald, B. 
Mills A Hitchman. 
Mildon A Russell. 
Nahl, A. C. 
Newman, B. 
Peterson, B. 
Pomeroy, W. A. 
Prichard, W. A. 
Rickard, H. 
Seamon. W. H. 
Sears, S. C. 
Sistermans, F. H. 
Stadelmann, G. 
Sustersic, F. 
Tays, E. A. H. 
Timmons, CoUn. 
Tomlinson A Norton. 
Treadwell, John C. 
Van Dreveldt, E. 
Van Law, Carlos W. 
Welsh, N. J. 

Australia 
Diggles, J. A. 
Knox, Schlapp A Co. 
Loring, W. J. 
Lovely, W. H. C. 

Java 
Wood, J. E. 

New Zealand 
Holland, C. H. 

EUROPE 
England 

Brown, R. G. 
Charleton, Dickinson A Co. 
Herzig, C. S. 
Knox, N. B. 
Pearse, Kingston A Brown 
Pellew-Harvey A Fell. 

India 
Dickson, A. A. C. 

Italy 
Finch, J. W. 

Canada 
Aldridge, W. H. 
Dresser, J. A. 
Evans. J. W. 
Forbes, D. G. 
Fowler, S. S. 
Goldsmith, L. 
Loring, Frank C. 
Mattair, L. H. 
Parker, J. L. 
Tyrrell, J. B 
Wilson, A. W. G. 

Mexico 
Anderson, Glenn. 
Anderson, R. H. 
Babb, P, A. 
Botsford, C. W. 
Bradley^D. H., Jr. 
Brodie, Walter M. 
Carpenter A Brennon. 
Elmer, William Wdls. 
Empson. J. B. 
Grothe A Carter. 
Heberlein, C. A. 
Hobson A Co. 

CENTRAL AMERICA 
Honduras 

Nichols, Horace G. 
Nicaragua 

Semple, C. C. 
Stanford, R. B. 

SOUTH AMERICA 

Brazil 

Lisboa, M. Anajado R. 

Chile 

Hawxhurst, R., Jr. 
Yunge, Guillermo. 

Colombia 

Gamba, F. P. 

SOUTH AFRICA 

Parrott. T. S. 
Trerise J. H 

ABBOTT, JAMES W. and CHAS. W., 

Mining Engineers, 

Ploche, Nevada. 

ADAMS, HENRY, 
Mining Engineer, 

13 yMrt in Spftninh Am«rtca. 
ll*n%irer And Kn^lneer Bush Creek Plecer Mining Co., Ltd.| 

39 Home Building, Mew London, Connecticut and 
Uulncy, Plumu County, Californio. 

ALDRIDGE, WALTER H., 
Mining and Metallurgical Engineer, 

Care Canadian Pacific Railway, 
Trail, B. C., and Banff, Alberta. 

ALLEN, W. W., 
Consulting Engineer. 

SpacUltlM: Deilgnlnt, Conatrnctlng and OrganUlng, Mlnlnc 
Metallurgical and Induatrlal Planta. 

Boom 1401, 34 Broad Street, New York. 
CaUa Addnaa: “Borabas.” Naw York. 

ALTHOUSE, HARRY W., 
Mining Engineer and Geologist, 

Specialties: Examines Bituminous Coal 
Lands, Designs Complete Mining Operations. 

Pottsvllle, Pa. 

ANDERSON, GLENN, 
Engineer of Mines. 

Magdalena, Sonora, Mexico. 
Code: Bedford-McNelll. 

ANDERSON, ROBERT HAY, 
Consulting Mining Engineer, 

Apartado 866, Mexico City, MexJ'HL 
Cables: "Anderson, Mexico.” 

ARMSTRONG, L. K., 
Mining Engineer, 

640 Hyde Block, P. O. Box 14, Spokane, Wash. 
Codes: Bedford-McNelll. 

ARNETT & CO., W. D., 
Mixing Engineers. 

Examinations and Reports. Assaying and 
Metallurgical Laboratory. Ore Testing Works. 

Reno. Nevada. 

ARTHUR, EDWARD P., Jr., 
Mining Bnoinbbb and Qbologis*. 

Mines examined and reported on. 
Cripple Creek, Colo. 

ASTLEY, J. W., 
Mining Enoinbbb, 

Victoria, British Colombia. 
Cable Address: Astley, Victoria. 
Codes: Bedford-McNelll; Morelng A Neal. 

R. M. ATWATER, JR. ROBERT LINTOK. 
H. W. ATWATER. R. DB SALLIBR. 

ATWATER, LINTON & ATWATER, 
Mining Engineers. 

63 Broadwnr, New York. Megdelene, Sonora, MeslMt 
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AUERBACH, HERBERT S., 
Mining Engineer * Electro-Metallurgist. 

0«nertl MaatKer Unlt^ Ooldfn Chest Mines Company, 
Oonsnlt, Bnirlneer Bear Top Lead MIntnic k Milling Company, 

Murray, Ooeor d'Alene District, Idaho, M. Y. Office, S9 Mercer (ft. 

AYRES, W. S., 
Mining and Mechanical Engineer, 

HRzIeton, Pa., and Banff, Alberta, Canada. 
OoBcnlUtlon, Exuninatlon, Report,. Tbirteen jrewi’ 

uperienoe u lUucer of Iron and Coal llinea. 

BABB, PERCY ANDRUS, 
Mining and Metallurgical Engineer, 

Edlflcio “La Cia Bancaria’’ Avenlda 5 de 
Mayo No. 32, 
Mexico, D. F. 

BARD, DARSIE C, 
Mining Engineer, 

Care Globe Mines Exploration Co., 
Butte, Mont 

BARTLETT, JOHN H., am. inst. m. e.. 

Specialty Zinc. 

New Market. Tenn. 

BARKER & WILSON, 
Mining Engineers, _ 

Deputy United States Mineral Surveyors, 
Butte. Mont 

BATES, MOWRY, 
Mining Geologist, 

229 South West Temple St.. Salt Lake Cltj-. 
Code: Bedford-McNeill. 

HAROLD BAXTER. E. M. J. B. HOVT, E. M. 

BAXTER & HOYT, 
Consulting Mining Engineers. 
Examinations and Management. 

Wendendale, Arizona. HI Broadway, New York CItj. 

BEARDSLEY, G. R, 
Metallurgist. 

Specialty: Pyrltlc Smelting. 

1315 East 14tb Street 
Fmltrale Alameda Co.. Cal. 

BEATTY, A. CHESTER, 
Mining Engineer, 

71 Broadway, New York, N. Y. 
Cable: “Granitic.” Code: Bedford-McNelll. 

BELLINGER, H. C., 
Metallurgical Engineer. ■ 

Designing, coDstru'^tlng, irsnnglng and operating copper and 
l«ftd redaction plants a specialty. 

Boom 405 Dooly Block. Salt Lake City; Utah. 

BEMENT, A., 
Expert in Production and Utilization 

OP Coal. 
American Trust Building, Chicago. 

BENNETTS, B. H., 
Copper Metallurgist. 

Sulphide Ore Smelting and Mining. 
740 Seventeenth Ave., North, Seattle, Wash. 

BENEDICT, WILLIAM de L, 
Miming Engineer 

43 Cedar St, New York. 

BERGSTROM, O., 
Copper Metallurgist. 

Spedalty—Mining and Copper Smelting. 
Knndaen Pyrltlc Process. Bntte, Montana. 

BERRY, EDWIN S., 
Mining Engineer, 

Care Gnggenbeim Exploration Co., 
165 Broadway,.New York. 

BLOW, A. A., 
Consulting Mining Engineer, 

Mills Building, New York. 

BOSQUI, FRANCIS L., 
Goinsultino Metallurgical Engineer. 

819 Mills Bldg., 
San Francisco, Cal. 

OtbU <‘Fmnbe,”8ui Fmnclzco. Code: Bedford-McNeia 

BOTSFORD, C. W., 
Mining Engineer and Geologist, 

Apartndo 9. 
Guanajuato. Mexico. 

BOYLE, EMMET, D., 
Consulting Mining Bnoinebb, 

210-211 Clay Peters Bldg., 
Beno, Nevada. 

BRACKETT, F. ERNEST, 
Mining Engineer. 

Coal Mining a Specialty. 
Walsh Building, Cumberland, Maryland. 

BRADLEY, D. H., Jr., 
Mechanical Engineer. 

Specialty; Mining and Milling Maohineiy. 
fkinipment of Mexican Properties. 
Parral, Chihuahua, Mexico. 

BRADLEY, FRED W., 
Mining Engineer, 

Crocker Building, San Frandsco. 
Cable address: “Basalt,” San Francisco. 

Code: Bedford-McNelll. 

s. E. bbethebton, w. b. bretherton. 
Consulting Assaver 

Mining Engineer. and Chemist. 
S6 yra. MeUUargltt aod Manager. 8 yra with ameltera. 

BRETHERTON 
METALLURGICAL CO., 

Otdd^lYer^Leod and Copper Smelting, Umpire and Control Work. 
632 Commercial Street, Between 

Montgomery and Sansome, 
San Francisco, Cal. 

BRODIE, WALTER M., 
Mining Enginkrr and Mbtallubgist. 

Mexican Address: P. O. Box 219, Cbihuahna. 
New York Address: 45 Broadway. 

Will carry out or contract for work In Mexico. 

BROOKS, E. W., 
Mining Geologist. 

Consulting Engineer London-Arizona Copper 
Co. Specialty: Arizona-Sonora Copper B^ft. 

Room 526 Security Bldg., Los Angeles, Cal. 

BROWN, CONY T., 
Mining Engineer. 

Secretary and Treasurer New Mexico .School 
of Mines. 

Socorro, New Mexico. 

BROWN, R. GILMAN, e. m.. 
Consulting Engineer, 

28 and 29 St Bwlthln’a Lane, London, B. C. 
Ckble: "Arf«by,” Londoa. 

OedMiLUbtri, Badford-McNclU, Monlnc A NuL 

BROWN, WILTON G., 
Mining Geologist, 
Helena, Montana. 

Code: Bedford-McNeill. 

BURCH, ALBERT, 

Mining Engineer, 

Crocker Building, San Francisco, Cat 

CABOT, GODFREY L., 

Natural Gas Expert 

In Locating, Producing, Distributing, Reg¬ 

ulating and Using Gas. 
Carbon Black Expert. 

940 Old South Bldg., - • Boston, Mass. 

CANBY, R. C, 
Consulting Metallurgist. 

Low Grade Copper and Lead Ores with Ex¬ 
cessive Zinc. El Paso. Texas. 

HENRT C. CARR, E. U. JOS. G. HIRES, PH.D. 

CARR & HIBBS, 

Mining Engineers, Assavers and Chemists, 

Geological Examinations. Reports on Mines. 
Ore Treatment Determined. 

(Chemically, Physically and Optically) 
Surveys, Draughting and Assaying. 

References anywhere in United States on 
application; M A. I. M. E. 

Penn Mutual Building, Philadelphia. 

ALVIN B. CARPENTER, E.M. J. C. BBENNON, E.M. 

EDW. P. RYAN, E.M. 

CARPENTER, BRENNON & RYAN, 

Mining Engineers, 

519 La Mutua, Mexico City, Mexico. 

505 Union Trust Bldg., Los Angeles, Cal. 

CARPENTER*SONS, FRANKLINR., 
Mining and Metallurgical Engineers. 

Equitable Building, • - Denver, Colorado. 
Cable Address:, “Carpenter.” 

CATES, LOUIS S., 
Mining Engineer, 

Manager, Boston Consolidated Mining Comp’y, 
Bingham Canyon, Utah. 

CHANCE, H. M., 
Consulting Mining Engineer and Geologist. 

Coal. 
837 Drexel Bdg., Phlladeiphla, Pa. 

CHAPMAN, GRENVILLE T., 
Mining Exgi.nker. 

Lead and Zinc a Specialty. 
Examinations and Management in Mexico. 

Webb City, Mo. 

CHANNING, J. PARKE, 
Consulting Engineer, 

11 Broadway. - - New York. 

CHARLES, H. L, 
Practical Coppzr MetaUar(ltt, M yean balldlnx and oparatlnf 

blast, raTcrbeiatory, roaatera and conrartaia. Bpcclal'.y, cor- 
'ractinf Mechanical or Metallarxlcal Defacta. Bconomy. 
119 Bast 12tb Street, Salt Lake City. Utah. 

CHARLETON, DICKINSON & CO., 
' Mining Engineers and Mine Managebs, 
86S Mantfon Honoa Chambart| Loadon. Tabla^ ^^BCraMla.** 
reoentatlTvii: Hingapora, 0.0. Waraford Locka AostralU, 87dBa7, 
C.O.Warnford Locka UolUd Statei, F.H.Probart, Lot Angal^yOU. 

CHASE, CHARLES A., 
Mining Engineer 

921 Equitable Bldg., Denver, Colo. 
Liberty Bell Q. M. Co., Telluride, Colo. 

CHASE, EDWIN E., 
Minino EInginesb, 

932 Equitable Bnlldlng, DanTOt, Colo. 

CHURCH, JOHN A., 
Mining Engineer, 

15 William Street, New YorK, 
Cable: “Scotlst.” 

CHURCH, L. C., 
Consulting and Mining Bnoinebb. 

Lead and Zinc a Specialty. 
Joplin, Missouri. 

I 
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CLAUDET, HAYMAN & CO., 
Assatbrs, Metalldbqists 
AND Mining Engineers. 

Ore Testing, Mills Designed and Erected. 
Elmore’s Vacuum Process. Rossland, B. C, 

DERBY, CHAS. C, 
Mining Engineer, 

New Almaden, California. 
Code: Bedford-McNelll. 

SPENCER W. CLAWSON. JNO. W. OILLINGHAlf. DeVORE, E. H., 
CLAWSON & GILLINGHAM, Mining Engineer and Geologist, 

Mining Engineers. P. O. Box 249. Office, No. 6, Little Plaza, 
EKaminations, Reports and Assaying. El Paso, Texas. 

815-317 Lankersbim Bldg., Los Angeles, Cal. 

CLEMENTS, J. MORGAN, 
Economic Geologist and Mining Enginbbb. 15 william Street,^^New^^Y^k Cltv. 

Borlfonl-McNelll Code. Code* Morelni? A NenI 
Box 1207, Blsbee, Arlz. 15 'William St., N. Y. Cable address’; “WalbuSi,” New York 

ESSELSTYN, J. N., 
Mining Engineer. = 
Lander. Wyoming. 

Bedford-McNelll Code. 

EVANS, J. W., 

Mining Engineer, 

Cobalt, Ontario, Canada. 

EVELAND, A. J., 
Mining Engineer and Economic Geologist, 
Late Oeologlit, Hlnlnf Bnreaii, FhUlppln* blandi. FUUpplaa 
•uinin*tloii«, report,, torre,,. Cable “BTeUnd, Manila.” 

Manila, P. I. 

COLEMAN, ROBERT J., 

Consulting Mining Enginerb, 

Union Trust Bldg., Los Angeles, Cal. 

COLLINS, EDGAR A., 
Mining Engineer, 

Superintendent Montana Tonopah Mining Co., 
Tonopab, Nevada. 

COLLINS, EDWIN JAMES, 

Consulting Mining Engineer, 

Tonopab, Nevada. 

COT TJNS, GLENVILLE A., 
Civil and Mining Engineer. 

Mem. Amer. Inst. M. E. 
1737 First Avenue South. Seattle, Wash. 

Code: Bedford-McNelll. 

COLLINS, GEORGE E., 
Mining Engineer, 

Mine Examinations and Management, 
420 Boston Building, - Denver, Colorado. 

Cable Address: “Colcamac,” Elenver. 

CONSTANT, C. L., e. m.. 

Consulting Mining Engineer, 

•1 Beekman Street, - New York. 

COX, W. RAY, 
Mining Engineer. 

Practical Examinations and Reports. 
Office: 22 First National Bank Bldg.. 

P. O. Box 717. - - Goldfield, Ncvac 

DICKMAN, R. N., 
Mining Engineer, Assayer and Chemist. 

1120 Rookery Bldg., Chicago, 
43 Cedar Street, Room 1004, New York. 

DICKSON, ARCHIBALD, A. C, 
M. A. I. M. B., a. I. M. M., M. M. G. I. I., V. O. S. 

Mining Engineer and Mine Manager. 
Examination and reports on mlnlni? properties. Advice as to 

most economic methods ol work in India and the East. Manage- 
ment of mines 

Henry B. King k Co., 65 OornhilL London, R. C., England. 
King, Hamilton A Co , 435 Kolia Ghat Street, Calcotta, India. 

Coda; Bedford-McNeiU. 

DIGGLES, J. A., 
Mining Engineer, 

With Bewick, Moreing & Co., 
Manager Broken Hill South Blocks, Ltd., 

Broken Hill, N. S. Wales. I- 
DORR, JOHN V. N., 

I Metallurgical Engineer. 
Specialty: Cyanidation. The Dorr Classifier. 
846 Equitable Bldg., Denver. Plnma, S. D. 

DRESSER, JOHN A., 
Mining Geologist. 

Dept, of Geology, McGill University, 
Montreal, Canada. 

DRUCKER, A. E., 
Metallurgical Engineer. 

With the Oliantal Consolidated Mining Company, Tameol, Korea. 
Specialties: Gold and Silver Milling—Hydro¬ 

metallurgy of Gold and Sliver Ores. 

H.W.I>nBois, Philidelphl., Pa. C.T.Hixn, 8.U Laka City, Utah. 
DuBOIS & MIXER, 

Mining Engineers, 
Goldfield Nevada. ^02 and 303 Harrison Bldg., Philadelphia, Pa. 

' ’’ Cable Ad(lraa.:”MixaBDaB08.’’Pbiladelpbla.Bedford-llcNaiU Coda 

COOK, EDWARD H., 
Consulting Mining Engineer. 

Examinations and Management in the South 
west and Mexico. Tucson, Arizona 

Codes : Llebers—Bedford-McNelll. 

CROSBY, W. O., 
Consulting Geologist and Mining Engineer 

Examinations and Reports. 
Massachusetts Institute of Technology. 

Boston, Mass. 

CORRY, ARTHUR V., 
a Mining Engineer. 

23 Silver Bow Block, Butte, Montana. 
Code: Bedford-McNelll. 

B. C. CvTLKm. B. M., C. D. Wilkinbok, E. M., 
Oon.Rng. Nixon « Wingfield. Chief Eng. Goldfield Con. Mines Oo. 
CUTLER & WILKINSON, 

Mining Engineers. 
Reports, Advice, Consultation. 

Bedford-McNelll Code. Goldfield, Nev. 

DUFOURCQ, EDW. L., 
Mining Enoimbbr, 

435 Produce Exchange Bldg., 
McNeill Code. New York. 

DWIGHT, ARTHUR S., 
Mining Engineer and Metallurgist. 

25 Broad Street, New York. 

EASTON, STANLY A., 
Mining Engineer. 

Manager Bunker Hill & Sullivan Mining and 
Concentrating Company. Kellogg, Idaho. 

ELMER, WILLIAM WELLS, 
Consulting Mining Enginder, 

Otneral Msnsger The Hinds Consolldsted Mining Company 
^nts Bsrbsrsi ChlhnshaS) Mexico. 

C^e Address; ^‘Elmer,** Bsnts Barbers. 
Oodsss Bedford-McNelU snd Western Union. 

EMMERTON, F. A., 
Met.u,luroist, Chemist and Assayer. 

Mining Properties Examined and Reported on. 
0 Bratenabl Bldg., Cleveland, O. 

PARISH, JOHN B. 
Mining Engineer, 

617-520 Cooper Building, Denver, Colorado. 
Cable address : “Parish,” Denver. 

FAY, ALBERT H., 
Mining Engineer, 

Y. M. C. A. Building, Bristol, Tenn. 
Code: Moreing & Neal. 

FERNEKES, GUSTAVE, Ph.D., 
Chemist and Assayer, 

Carnegie Technical Schools, 
Pittsburg, Penn. 

PERRIER, W. F., B A sc F. G s.. 
Consulting Mining Engineer & Geologist. 

Late Petrographer to Geological Survey, 
Canada. Box 87, Montpelier, Idaho. 

FINCH, JOHN WELLINGTON, 
Geologist and Engineer of Mines. 

Present Address: 439 (2) Fuori Porta Santo 
Stefano, Bologna, Italy. 

FINLAY, J. R., 
Mining Engineer. 

Room 1310, 2 Rector St., 
New York. 

FISHBACK, MARTIN, 
Consulting Mining Engineer 

C«bie,“Fi»bback.” Guaranty Trust Building, 
Western Union Code. El PaSO, TexaS. - 

FOHL, W. E., 
Consulting Engineer. 

Coal and Coke. Financial, Development and 
Operating Reports. 

Farmers’ Bank Building, Pittsburg, Pa. 
Western Union Code Address: <‘Fohl”, Plttsbnrt. 

FORBES, DONALD G., ’ 
Mining Engineer and Metallurgist. 

Examinations and Management of Mines on 
Pacific Coast. 

Board of Trade Buildings, Victoria, B. C. 

FOWLER, SAMUEL S., 
Mining Engineer and Mbtalluroi8T« 

Nelson, British Columbia. 

GAMBA, F. PEREIRA, c. m. e., 
M. Am. Inst. M. E. 

All bnslnets Id connection with mlnei In Colombia. 
Pasto, Colombia, Sur America, 

(via Panama y Tumaco) 

GARTHWAITE, E. H., 
Consulting Mining Engineer, 

Oakland Bank of Savings, 
Oakland, Cal. 

DEMMING, HENRY C, 
Mining Engineer, 

Geologist, Mineralogist and Chemist. 
Offices and Laboratory, 

15-17 North Third St., Harrisburg, Pa., U.S.A. 

EMPSON, J. B., 
Metallurgical Engineer. 

Specialty, Cyaniding Silver Ores, Mill 
Design, Etc. 

Apartado 1390, Mexico City. 

GILLIAM, M. H., 
Mining Engineer. 

Development work directed and properties 
reported on. 

Reno, Nevada. 
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■GROTHE & CARTER, 
Mining, Civil and Mechanical Engineers. 

Specialty: Latest Improvements in Cyanide 
Plants; 

Patented System of Pneumatic Agitation. 
Cable Address: Grocart. Mexico. 

Codes: Bedford McMeill; A.B.C., 4th and 6th editions. 

Calle de Tiburcio Xo. 22, P. O. Box 2o54, 
Mexico, D. F. 

GROVES, F. W., 
Minikq Enginebb, 

A tborough knowledge of Similkameen and 
Boundary Districts. 

Princeton, British Columbia. 

HAGGEN, EDWARD A., 
Mining Engineeb, 

Revelstoke, British Columbia. 
Mine Management. Examinations and Reports^ 

J. W. H. HAMILTON. N. V. HAN SELL. 

HAMILTON & HANSELL, 
Mining Engineebs, 

29 Broadway, New York. Vancouver, B. C. 
Oable '‘IflneiDel,” New York and “Mlnsmel,” Tancoaver. 

HAMMOND, JOHN HAYS, 
Consulting Engineeb, 

71 Broadway, New Yorks 
Code: Bedford-McNeill. 

HARDINGE, H. W., 
Mining and Metallurgical Engineeb, 

43 Exchange Pfeice, New York City. 
Cable address: Halbardiag. 

Code: Bedford-McXeill. 

HARDY, GEORGE, 
Mining Engineer and Metallurgist. 

^wcUl EzamfDAtloD or Temporary M*Daffem6Dt of Mexican 
Mineral Properties, and Selection of Ore Treatment. 

Crafton, Pa. 

HARVEY, F. H., 
Mining and Consulting Engineer, 

Galt, California. 

HASSAN, A. A., 
Mining Geologist and Consulting Engineeb 

■D. S. Headquarters: 
61 Waldorf Court, Brooklyn, N. Y. 
' Canadian Headquarters: 

iring Edward Hotel, Toronto, Ontario, Can. 
Ceological Reconnaissances, Explorations and 

Examinations of Ore Bodies a Specialty. 
Any Code. Cable Address: “Asghar.” 

HAWXHURST, ROBERT, JR., 
Mining Engineeb. 

It-ll Austin Friars, London, E. C., Bng. Oenersl Msnsgsr 
Fodsrosa mnlng Co. ofColIshnssI, Antorsgssta, Chile. 

Cable Address: **Hawkbarst.” 

HEBERLEIN, C. A., 
Consulting Engineer and Metallurgist. 

Santero No. 6. Zacatecas, Mexico. 

D. E. HELLER. H. J. WRIGHT. 

HELLER & WRIGHT, 
Mining and Metallurgical Engineers, 

y Assatebs and Chemists, 
Douglas, ...... Arizona. 

HERZIG, C. S., 
Engineer op Mines 

4 & 6 Copthall Avenue, E. C., London, Eng. 
Cables: Herzig, London. All Codes. 

HILL, F. A., 
Coal Mining a Specialty, 

609 Mutual Life Bldg., Seattle, Washington. 

BOB’T. T. hill. FREDERICK B. IRVINE. 

HILL & IRVINE, 
Mining Engineers and Geologists, 

25 Broad St., New York. 
Csbls Address: "Inqulrendo.” Telephone, 1114 Broad. 

HUNT, ROBERT W., & CO., 
Bureau Inspection, Tests and Consultation.. 

Chemical Analyses, Physical Tests. 

fICTOR G. HILLS. FRANK G. WILLIS. 

HILLS & WILLIS, 
Mining Engineers 

McPbea Bnlldlng, Denser, Oolo., and Crlppla Creek, Colo. 
Cable Address; “HiUwllL” 

HOAR, FREDERIC W., 
Mining Engineer ind Metallurgist. 
Specialty—Copper. 10 years operating in 

Arizona and Southwest. Code: Bedford-Mc- 
Melll. Superior, Arizona. 

HOBSON & CO., FRANCIS J., 
Mining Engineers and Metallurgists, 

Apartado 42, Guanajuato, Mexico. 
Cable: “Hobson.” Code : Bedford-McNelll. 

HOFFMANN, JOHN D., 
Mining Engineer. 

Room 319 First National Bank Bldg., 
Oakland, Cal. 

Cable Address: Tundra. 

HOFFMANN, ROSS B., 
Mining Engineer, 

Room 319 First National Bank Bldg., 
Oakland, Cal. 

Cable Address: Rosshof. 

HOFMANN, OTTOKAR, 
Metallurgicab Engineer. 

Chtorldlxing Rossting, Hydrometsllurgtcsl Processes for the 
ExtrmctloB of Sllveri Inrludlng Cyanidatlon of auriferooB 
Silver Ores, • special Ptady. 

S215 E 28tb St f Kanpas City, Mo. 

HOGUE, R. L., 
Mining Engineer. 

Ezamlnatione and Exploiations In Mexico. 
Moctexnma, Sonora, Mexico. 

BeferaDce, Mocteznma Baukin^ Company. 
Code: Bedford-McNeill. 

HOLLAND, CHAS. H., 
Metallurgist and Analytical Chemist. 

Ezsminstlons uid Superintendence of Properties, 

P. O. Box 415, Auckland, New Zealand. 
Csble Address: “Redaction,’’ Aocklsnd. Code: Moreing A Neel. 

HOLLAND, L. F. S., 
Mining Engineer and Metallurgist, 

Supt of Mines and Power, Smuggler-Union 
Mining Co., Telluride, Colorado. 

HOLLIS, H. L., 
Mining Engineer and Metallurgist, 

' 1417 First National Bank Building, Chicago. 

HOLMS, W. L., 
Metallurgical Engineer, 

Calle de Tiburcio No. 18, P. O. Box 1172, 
Mexico, D, F. 

Cable Address: “Holms.” Code: Bedford-McNeilL 

HORSFALL, H. A. 
Mining and Mechanical Engineer, 

69 Wall Street, New York. 

HOWARD, GEO. E., 
Manager Sahuayacan Mining Company, 

Ocampo. Chihuahua, Mexico. 
Code: Bedford-McNeUL 

Inspections and Reports. 

1121 The Rookery,.Chicago.. 

66 Broadway, New York. 

Monongabela Bank Building, Pittsburg. 

31 Norfolk House, London. 

HUNTOON, LOUIS D., 
Consulting Engineer, 

Hammond Mining and Metallurgical 
I^iboratory. 

I Yale University . . . New Haven, Conn. 

HUTCHINS, JOHN POWER, 
Consulting Mining Engineer. 

Cable: “Jakuch.” 62 Broadway, New York, 

FxEDEmicK B. Hydbb, E. Ms Charles A. Hvder, E. M. 
Mloiog. Metallurgy, 

HYDER & HYDER, 
Mining and Metallurgical Engineers. 

Miolng and Metallurgical Examinations. Surveys. 
Moctezuma, Soiiorog Mexico. 

IRWIN, FREDERIC, 
Mining Engineer. 

General Manager, Trade Dollar Consolidated 
Mining Co., Dewey, Idaho. 

JANIN & SMITH, 
Consulting Mining Engineers) 
602 Kohl Bldg., San Francisco. 

Cable : “Dlorite.” Code : Bedford-McNeill. 

JENKS, ARTHUR W.', 
Mining Engineer and Metallurgist, 
Room 606 Alaska Bldg., Seattle, Wash 

Cable : Jenks, Seattle. Code : Bedford-McNellL 

JENNINGS, E. P., 
Mining Engineer, 

Salt Lake City, Utah. P. O. Box 841. 

JOHNSON, R. D. O., 
Mining and Mechanical ENOiNiair 

365 North First Ave., 
Phoenix, Arizona. 

JUNIUS W. JOHNSON. HERBERT C. ENOS. 

JOHNSON & ENOS, 
Consulting and Mining Engineers, 

Iturblde Hotel, Mexico City? 
Code: Bedford-McNelll. 

JONES, CHARLES COLCOCK, 
Consulting Mining Engineer. 

Examinations and Reports. 
Let. Mining Engineer to the Moantsln Copper Co,, Ltd. 

308 Henne Bldg., Los Angeles, CaU 

JUDD, EDWARD K., 
Mining Engineer. 

Mine Examinations and Reports. 
609 W. 140tb Street, New Y’ork City 
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KEMPTON, C. W. & P. B. McCOY, 
Mining Engineeks, 

Mining, Mining, Exploration, 

29 Broadway,.New York. 

Cable address: “Macton,” New York. 

Code: Western Union. 

KENNEDY, JULIAN, 
Engineer, 

The Begsemer Building, Sixth Street and 

Duquesne Way, 
Pittsburg, Pa., U. S, A. 

Cable address: “Engineer,” Pittsburg. 

KIRBY, EDMUND B., 
CONSDLTING MINING EnGINEEB AND MeTAI 

LUROIST. 
EkuDlnttlon of Hinlnc InTutmenti •nd EnUrprlui. 

701 Security Bldg., St. Louis, Mo. 

KLEPETKO, FRANK, e. m., 

Consulting Engineer, 
New York, end Lime, Pern. M Weet Street, New York. 

OkUe Addteeeea, “Klepetko,” New York, “Klepetko,” Lime. 
Codei, Lteber, Bedford HcNelll, Etc. 

HENRY H. KNOX. JOHN H. ALLEN. 

KNOX & ALLEN, 
Mining and Metallurgical Engineers, 

82 Beaver St.. New York. 
Cable address: “Allenox,” New York. 

KNOX, NEWTON BOOTH, 
Mining Engineer. 

Care Bewick, Morelng & Co., 
62 London Wall, London, E. C. 

KNOX, SCHLAPP & CO., 
Mining Engineers and Metallurgists, 

163-169 William Street, 
Melbourne, Australia. 1 

LAMONT, EUGENE M., 
Consulting Mining Engineer, 

568 Clarkson Street, Denver, Colorado. 
Manager Raymond Consolidated Mines 

Company, Ohio City, Colorado. 

T. J. LAWRENCE. C. G. MAYER. 

LAWRENCE & MAYER, 
Mining, Metallurgical and Civil Engineers 

Topla, Durango, Mexico. 
Cable Address: “Simigo.” Code : Lleber’s. 

LEE, HARRY A., 
Consulting Mining Engineer, 

Denver, Colo. 
New York Office ... 52 Breadway 

LEFEVRE, HENRY F., 
Mining Engineer. . 

Care 7ohn Hays Hammond, 
71 Broadway, New York City. 

Cable address: Sobajor, New York. 
Bedford-McNeill Code. 

LAMB, MARK R., 

LINEBERGER & RONE, 
Civil and Mining Engineers. 

Surveys, Plans, Examinations, Reports. 
Apartado 333 Torreon, Coahiiila, Mexico. 

Otld* AddreMflilnron.” Code: Bcdford-McNeiU. 

LINNEY, W. H., 
Mining Engineer, 

602 Hyde Block, - - . Spokane, Wash. 
Code: Bedford-McNelll. 

LISBOA, M. ARROJADO R., 
Consulting, X^ning and Civil Engineer, 
Bne Santos Dnmond, No. S, Petropolis, Bio de Janeiro, Brazil. 
Mining Examinwtions, Reports, Consultations, 

Cable Address: “Lisoos.’* Code: Bedford-HcNeiU. 

LLOYD, R. L., 
Metallurgist, 

25 Broad Street, New York. 
Temporary Address: Care American Smeltlni; and Refining Co.| 

Qaitield Plant, Salt Lake City, Utah. 

HAWLEY PETTIBONB BUBDBTT LOOUIS 

C. LEE STRAUB H. A. KIMBEB 

LOOMIS-PETTIBONE COMPANY, 
Engineers. 

Specialize in 

Design, Construction, Operation 
of 

Power, Fuel and Illuminating 

GAS PLANTS. 

2 Rector Street,.New York. 

LORING, FRANK C, 
Mining Engineer, 

Home Life Building, Toronto, Ontario. 
Cobalt, Ontario. 

LORING, W. J., 
Mixing Engineer, 

Australasian Bepresentatlve, Bewick Morelng A Co.y 
Melbourne, Australia. 

Cable Address: ^Tioring, Melbourne.” Codes: Morelng 
A Neal, Bedford-McNelll, Lleber, Western Union. 

LOWE, WILLIAM BELL, 
Mining Engineer, 

42 Broadway, New York City. 

LYON, EDW. W., 
Consulting and Mining Engineer. 

276-278 Benbow Arcade, Lock Box 73, 
Greensboro, - North Carolina. 

MACDONALD, BERNARD, 
Mining Engineer 

Mexican Mines a Specialty. 
Apartado Postal No. 33, Guanajuato, Mexico. 

MADGE, WILLIAM C, 
Consulting Engineer, 

Mining, Ore Dressing and Metallurgical 
Plant Design and Construction. 

224. Dooly Block. Salt Lake, Utah. 

McCASKELL, J. A., z. m.. 
Mining Engineer. 

Care McCornick Bros., 
71 Broadway, New York. 

McClelland, j. f.. 
Mining Engineer, 

Box 1066, Palo Alto, California. 
Code: Bedford-McNelll. 

MERRILL, CHARLES W., 
Metallurgist 

Precious Metal Ores Tested and Processes 
Devised, Mills Designed, Installed and Oper¬ 
ated. Licenses issued for Merrill Classifica¬ 
tion, Treatment and Precipitation Patents. 

2000 Santa Clara Ave., Alameda, Cal. 

MERRILL, FREDERICK J. H., 

Consulting Geologist. 

Nogales, Arizona. 

MESSITER, E. H., 
Engineer, 

Room 2700, Park Row Bldg., New York. 

B. B. Mildon. B. E. RutMLi 

MILDON & RUSSELL, 
Mining Engineers. 

Examinations^ Reports, Management 

Code: Bedford-McNeiu. Nacozarl, SoDorat Mex. 

MILLER, W. CLAYTON, 
Mixing Engineer, 

General Manager Federal Mining & Smelting 
Company, Spokane, Washington. 

H*NBT J. Hills, EH. J. C. Bitchkah, 0. E 

MILLS & HITCHMAN, 
Mining and Civil Engineers, 

Examhiations, Reports, Management. 
Tavlche, Ocotlan, Oaxaca, Mexico. 

MINARD, FREDERICK H., 
Mining Engineer 

Trinity Bldg., Ill Broadway, New York, 
Denver Office, Equitable Bldg. 

Cable: “Frednerd,” Neir York. Code: Bedford-HcNeiU. 

MOODY, BURDETT, 

Engineer of Mines, 

Fay Building, Los Angeles, eal, 

MORROW, JOHN T., m. e. e. e.. 

Consulting Engineex, 

27 Pin# Street, New York. 

I 

Milling and Cyaniding Engineer, 

Guanajuato, Mexico. 

Usual Codes. 

MATT AIR, L. H., 
Mixing and Civil Engineer, 

Bundnstion and Reports. Thorough knowledge of Cobalt 
District. Addrvsa Cobalt and Baileybory, Ont. 

Bew York Address: Boom 1004, 846 Broadwey. 

MUDD, SEELEY W., 
Mining Engineer, 

1001-2 Central Bldg., - Los Angeles, Cal. 
Code: Bedford-McNelll. 

LIDNER, P. G., 
Mining Engineer. 

Examinations, Reports, Management. 
lao LexlufitoD Avenue^ New York, N. X.. 

MAYNARD, GEORGE W., 
Consulting Mining and Metallurgical 

Engineer, 

Rooms 40 to 50. No. 20 Nassau St, New York 

NAHL, ARTHUR C, 
Consulting Engineer, 

rrlunto, Baja California, Mexlcoi. 
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NASON, FRANK L., 
Geologist and Mining Engineer. 

Development, Examining and Reporting on 
all kinds of Mines and Mining Properties. 

Telephone 5562-16. West Haven, Conn. 

PERRY, 0. B., 

Mining Engineer, 

71 Broadway, New York City. 

RITTER, ETIENNE A., 

Mining Engineer and Geologist, 

Colorado Springs, Colo. 

NEWMAN, BRUNO, 
Consulting Engineer, 

Manager “Minas El Tabor 7 Anexas,** 
Asientoa, Ags., Mexico. 

NICHOLS, HORACE G., 
Mining Engineer, 

Manager Ymir Gold Mines, Ltd.* 
Ymlr, B. C. 

NICHOLS, RALPH, e. m. & c. e., 

Consulting Engineer. 
Bpeetat *tt«ntton K<T«n to rt'flKntnir, constmctlon and manaet- 

ment of slimes treatment and cyanide plants. 
9t North Lake Street, Aurora, lU. 

NICHOLSON, FRANK, 

Consulting Engineer, 

306-310 Miners Bank Bldg,, Joplin, Mo. 

NOYES, WILLIAM S., 

Mining Engineer, 

819 Mills Bldg., San Francisco, CaL 

*. B. olcott, C. b. corning. 
OLCOTT & CORNING, 

(Consulting Mining and Metallurgical 
Engineers 

36 Wall St., New York. Cable: “Kramolena.” 

PETERS, EDWARD D., 
Mining Engineer and Metallurgist. 

Address all Letters and Tel^rams, 
38 Percival St., Dorchester, Mass. 

Cable address: “Peters,” Boston. 

ROGERS, ALLEN HASTINGS, 
Consulting Mining Engineer 

and Metallurgist. 
82 Beaver St., New York. 

Cable Address: Albasters, New York. 

PETERSON, BERT., 
Mining Engineer, 

P. O. Box 5; Santa Barbara, 
Chihuahua, Mexico. 

ROGERS, E. M., 

Consulting Mining Engineer, 

32 Broadway, - , - New York. N. Y. 

PHILLIPS, WM. B., 
Mining, Metallurgy, Chemical 

Engineering. 
507 Brown-Marx Building, 

Birmingham, Alabama. 

ROPES, L. S., s. B., 

Mining Enoineeb. 

Corner Clarke and Olive Sts., Helena, Msat 

RUTLEDGE, J. J., ph. d.. 

Mining Engineer and Geologist. 
Specialties—Coal, Iron and I^rltea 

Snrtkce PrMpecttng, DIunond Drilling, Min# ^nlpmant. 
213 Courtland SL, Baltimore, Md. 

PLUMB, C. H., 
Civil and Mining Engineer. 

Reports on Lead, Zinc and Coal Properties- 
10-11 McKinley Bldg., .lopliu, Mo. 

POMEROY, WM. A., 
Mining Engineer, 

947 Waverly Street, Palo Alto, California. 
Cable: “Wepawa.” Code : Bedford-McNelll. 

SANDERS, WILBUR E., 
Mining Engineer. 

709 Union Trust Bdg., Lob Angeles. Cal. 
Code: Bedford-McNeill. 

SCARBOROUGH, F. 
Consulting Engineer, 

816 Mutual Bldg., Richmond, Va. 
Railroads, Bridges, Structures, Coal Mining 

Propositions, etc. 

PRICHARD, W. A., 
Mining Engineer, 

Apartado No. 1060, Mexico City, Msr 
Cable: “Parallel-Mexlco City.” 

SCHIERTZ, F. A., 
Mbtalluboist and Mining Engineer. 

Montana State School of Mines, 
Butte, Montana. 

PACKARD, GEORGE A., 
Metallurgist and Mining Enginbib, 

Wakefield, Mass. 
Boston Office, 50 Congress St 

PRITCHETT, C W., 
Mining Engineer, 

2735 Boulevard F, Denver, Colorado. 
Specialty—Examinations in Mexico. 

SCHROTER, GEO. A., 
Mining Enoineeb, 

__ Denver, Colorado. 
Ill Broadway, New York. 

Code: Bedford-McNellL 

PARKER & PARKER, 
Mining and Consulting Engineers, 

El Paso, Texas. 
Kxunlvatlons and Reports on Mtnlnir Properttesa 
Cable ▲ddreM;^^Parker,** Western Union Codes# 

PROBERT, FRANK H., 
Consulting Engineer and Mining Geologist 

819-820 Central Bldg., Los Angeles, Cal. 
Codes: Western Union and Bedford-McNeill. 

PARKER, J. L., 
Mining Engineer, 

Lundbreck, Alberta, Canada. 
20 years' experience managing Copper, Coal 

and Lead Mines. 

RAINSFORD, R.ALPH S., 
Mining Engineer, 

Care Argonaut Mining Co., 
Jackson, Amador Co., Cal. 

SCHWARZ, THEODORE E., 
Mining Engineer. 

Management, Examination and Develop¬ 
ment of Mines. 

Office, 204 Colorado Bldg., Denver, Colo. 

PARROTT, T. S., c. e.,- 
Mining and Consulting Engineer, 

in Exploration Bnadlnga, Johanneabnrc, Sonth Africa. 
OaUa: "Parophlte.” CodeaiBedford-McNellland A.B.C., 6th Edition. 

RAYMOND, ROSSITER W., 

Mining Engineer and Metallurgist 

29 West 39th Street, New York. 

SEAMON, W, H., Mem.AM.c.s.,AM.i.M.E. 
Chemist and Mining Engineer, 

236 Avenida de Independencia, Apartado 247, 
Chihuahua, Mexico. 

PEARSE, KINGSTON & BROWNE, 
Mining Engineers and Managers, 

Worcester House, Walbrook, London, E. C., 
and at Mills Bldg., New York, U. S. A. 

Cable: “Undermined.” Bedford-McNeill Code. 
Agents in all the principal mining centers. 

RICE, JOHN A., 
Mining Engineer, 

19 Mills Bldg., El Paso, Texas. 
Code: Bedford-McNeill. 

SEARS, STANLEY C., 
Mining Engineer. 

Examination and Superintendence. 
University Club, Mexico, D. F. 

04bl# "SUni«#n,” Mexico. Code: B#dford-McH#llL 

RICHARDS, ROBERT H., 
Ore Dressing. 

Massachusetts Institute of Technology, 
Boston, Massachusetts. 

SEMPLE, CLARENCE CARLETON, 
Vice-President and Manager, 

Santa Rita Mining and Exporting Company, 
Bluefields, Nicaragua, C. A. 

PECK & CO., FRANCIS J., 
Mining, Chemical and 

Metallubgical Engineers. 
Chemists, Assayers. 

Chemical and Physical Tests. 
BUREAU OF INSPECTION 

Railroad S^plies, Foundry Supplies and 
Products. Ceui'ent. 

Physical TesUng Laboratories, 
731-735 Williamson Bldg., Cleveland, Ohio. 

RICKARD, HAROLD 
Mining Engineer. 

Manager, Compania Miners, 
Candelaria y Anexas, Pinos, Zac, Hex. 

SHARPLESS, FRED’K F., 
Consulting Mining Engineer, 

with the Coniolldated Mine# Selection Co., Limited, 
of London. 66 Bro#dw#y, New York. 

Ckble Addre##: “Fruherp,” N. Y. Bedford-McNelU Cod#. 

PELLEW-HARVEY & FELL, 
Mining Engineers and Metallurgists, 

61 London Wall, London E. 0. 
W. Pellaw-Hamy, P. C. S, M. I. M. M. 

R MMaon Fell, A.R.aM., ILA.LILR., M.LM.1L 

RIORDAN, D. M., 
Consulting Engineer. 

Mining Investigations especially carefnllf 
made for responsible Intending investors. 

42 Broadway, New York City. 

SHAW, JOSEPH J., 
1 Mining Engineer. 

Pl«#«ntlon ud control of fir# In sulphld# or# bodlea • 
ty. (How with Unitad T«nU Copper Oompony.) 

Jerome. Arizona. 
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SHAW, S. R, 
Mining Engineer, 

737 B Street, 
San Bernardino, Cal. 

STONESTREET, GEO. D., 
Mining Engineer, 

Mining and Metallurgical Costs Investigated 
and reported upon. 

45 Broadway, New York. 

TREGLOAN, J. R., | 
Supt Consolidated South Spring Hill GoM ^ 

Mining Company. i 
Thirty years’ experience. 1 

AlamMa, California. t 

SIEBOTH,^ ALFRED C, 
* Mining Enginbbb 

Mnnacement, Bxnmloetlon and Derelopment of Hlnoa la th* 
BonUtwMtotn and Mexican Fields. Bedford-McHelll Coda, 

Florence, Arizona. 

STOW, AUDLEY H., 
Consulting Mining Enginbbb. 

10 y..n’ iteadj practice In Weot Vtrcinl. end Kentneky. Conitrne 
tton, Inipectlon, Binlnc Reporta, Snrreyi, M.pplnc, BotlnutM. 

Maybeury, West Virginia. 

TRENT, L. C, ; 
Consulting Mining Enginbbb, t 

Manager Cal. Mineral Land Co., i 
East Auburn, Cal. 

Oabls AddrMa: “Lamartlna,” Anbum, CM. 

SIMONDS & BURNS, 
Mining Enginbbb, 

60 Wall Street, .... New York. 

STURGIS, EDWARD B., 
Mining Enginbbb 

Crane & Sturgis, 765 Tremont Ave., 
Civil and Mining Engineers. New York. 

TRERISE, JOSIAH H., 
Consulting Mining Enginbbb, 

P. 0. Box 2086, 
Johannesburg, . - - South Africa. 

SISTERMANS, FRANK H., 
Consulting Mining Enginbbb. 

6a Gabino Barreda No. 103, Mexico City. 
Code: Bedford-McNelll. 

SIZER, F. L., 
Consulting Mining Engineer. 

Specialty—Mine Examinations. 
Helena, Montana. 

SUSTERSIC, FERDINAND, 
Consulting Mining Engineer 

AND Metallurgist. 
Twenty years* 8urf*eB8fiil experience in the management of mines 
and reduction wor.v8 in Mekteo. P.O.Box33S, Quadalala^ay 
Jat., Mexico. A. B. C, Code, Fifth Kd.iion. 

TRUMBULL, LOYAL W., 
Mining Enginbbb. 

Management and Examinations. 1 
Downlevllle, Cal., or i 

708 Royal Ins. Bldg., Chlcaga 

TURNER, H. W., ■ 
Mining Geologist and Enginbbb. i 
Managament, Exploration and Sampling of Mlnei. 

Room 709 Mills Bldg., San Francisco, Cat 1 
Code: Bedford-McNelll. ■ 

SUSSMANN, OTTO, ph. d.. 
Mining Engineer, 

52 Broadway, 420 Empire Bldg,, 
New York. Denver, Colo. 

FBANKLIN W. SMITH. GEORGE A. LAIBD. 

SMITH & LAIRD, 

Consulting Mining Enginbebs, 

Work In Mexico a specialty. 

Bisbee, Arizona. Bedford-McNelll Code. 

TAYS, E. A. H., 
Mining Engineer, 

San Bias Distrito de Fuerte, Sinaloa, Mexico. 
Via Nogales, Arlz. 

TUTTLE, E. G., Mgr., 
Colorado Gold Dredging Co., Breckenrldge. 

Formerly with Cambri* Iron Co.; Coal Mines Mexican Inter¬ 
national Railway; Salt Lake Copper Co., El Cohre Mlnes^ Cube; | 
Cerro de Paaco Mining Co.^ Peru. \ 

THAYER, B. B., 
Mining Engineer, 

Room 2000, 42 Broadway, New York, N. Y. 
Code : Bedford-McNelll. Cable address : Reyaht. 

TYRRELL, J. B., 
Mining Enginbbb. 

Valuer of Mines and Mining Properties. 
9 Toronto Street, - - - . Toronto, CSB. 

SNEDAKER, JAMES ANGUS, 
Mining Engineer, 

850 Equitable Bldg,, Ilenver, Colo,, TJ. S. A. 
Cable address: “Snedaker,” Denver. 

Codes: Western I’nlon and Bedford-McNelll. 

C. HENRY THOMPSON. LANE C. GILLIAM. 

THOMPSON & GILLIAM, 
Mining Engineers, 

Examination, and Reporta on Hlnei. Beat bank references. 
Codes: Moraing A Neal, Bedford-McNelll. Cable Addraaa: 

"Tbogil,” Union Tmat Building, Loa Angelaa. 

VAN DREVELDT, E., ’ | 

Civil and Mining Enginbbb. 

P. 0. Box 91, Parral, Chlhnahna. llexleOi. 
SPILSBURY, E. GYBBON, 
Consulting, Civil, Mining and Mbtaic 

LURGiCAL Engineer, 
45 Broadway, - New York. 

Cable address: “Spllroe,” New York. 

VAN LAW, CARLOS W., m.e., 

General Manager, The Guanajuato Reduction 
and Mines Co., 

Guanajuato, Gto., Mexico. 
Silver Mines and Silver Cyanlding. 

THOMSON, EDWARD, 
Consulting Mining Engineer, 

Macksy Bonding, San Antonio, Taxaa. 10 yean In Rapabllc of 
Mexico. Referencea: Srea BermeJIllo y Cia., Bankera, Mexico, D. 
F., National Bank of Commerce, ban Antonio, Taxaa; Cla. Metal- 
urglca Maxlcana, ban Lola. Potoal, Mex. Co^: Badford-McNaUl. 

J E. Sfurb, W. Rowland Cox, Oboeok B. Oabbkt, 
Room 1817| 805 B Boston Bldg.y Boom 401 N. W. Cor. 

166 BroAdWB7|N.T. Denver, Co o. GInco de Mayo j 

Santa Clara, Mexico City, Mexico. 

SPURR & COX, (lncorpor.t«d.) P.O.Box*707. 

Topogiraphlc and Geological Surveys, Develop¬ 
ment Work, Management and Operation; 

Exploration, Drafting, 
Main Office: 305-B Boston Bldg., Denver, Colo. 
Cable, “Spurcox” Code: Bedford-McNelll. 

VON LEER, I. WAYNE, 
Mining and Civil Operating Enginbbb. 

Specialty—Economic Management. 
52 Front St., New York. 

TIMMONS, COLIN, 
Mining Engineer, 

Examinations and Exploration In Mexico, 
Taxco, Guerrero, Mexico. 

TODD, ROBT B., 
Mines and Mining, 

also California Assay Office, 
Goldfield, NevsdCa 

WADE, WM. ROGERS, 
Consulting Enginbbb, 

Superintendent Azure Mining Company. 
Tyrone, Grant Co., New Mexica ' STADELMANN, G., 

Consulting Mining Enginbbb. 
Apartado 529, 

Guillermo Prieto No. 63, 
Colonia San Rafael, Mexicow WALLACE, GLORE & 

SUMMERHAYES, ‘ j 
Consulting Bnoinbbbs, 

Codes: Bedford-McNelll, Anglo-American, 
Morelng & Neal, 4th Ed. Nogales, Arizona. 

TOLL. RENSSELAER H., 
Mining Engineer, 

206 Boston Bldg. - - Denver, Colo. 
STANFORD, RICHARD B., 

Mining Enginbbb. 
Manager The Slempre Viva Mines, 

Bluefleld, Nicaragua, Central America. 
Low Qnde Gold Oreo * Speclaltr. Coda: Bcdford-McNoIU. 

J. B. TowtntaoK. ®. Nonron. 

TOMLINSON & NORTON, 
Consulting, Mining and Civil Engineers 

Thoronghly familiar with mining condition! In Bapubllo of 
Mexico. Codea: Bwlford-McNelll, A. B. C Com. 

OlBcea: W7 and M8 Qnannty Tmat BnUllng, K1 Faao Taxaa. 

WARD, HOWARD R., 
Mining Enginbbb. 

Examinations and Reports. 
Suite 42 and 43, Bank of Arizona Building, 

Prescott, Arizona. 

STAYER, W. H. 
Mining Engineer 

135 Washington Street, 
Freeport, Ill. 

STEBBINSj ELWYN W., 
Mining Enginexb^ 

819 Mills Bldg., San Francisco, Cal. 

STEVENS, W. A., 
Formerly of Idaho, now operating In Nerada. 

Addrew: 401 Merchants Exchange Bldg., 
San Francisco, Cal., 

and Goldfield, Nevada. 

TOWNSEND, ARTHUR R., 
Mining ENGiNna. 

Mines Examined and Reported On. 
62 Broadway, New York. Tellnrlde, Colo. 

Code: Bedford-McNelll. 

TREADWELL, JOHN C, 
Assistant General Manager, 

Mexican Crude Rubber Comoany, 
Coahulla Mining and Smelting Company, 

Viesca, Coahulla, Mexico. 

H. S. WASHINGTON. J. VOLNBT LBWIS. 

WASHINGTON & LEWIS, 
Mining Geologists and Petbogkaphbks. 

Room 3010 Singer Building, New York. 
Phone: SlU Cortlandt. Cnble: “Wulow.” 

R. B. WATSON, B. M. WM. WATSON, B. 31., U. B. . 

WATSON & WATSON. 
Consulting Mining iunuinebbs, 

25 Broad Street, 
New York. 
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WELSH, NORVAL J., 
Mining Enginbsb. 

San Antonio, Texas. 
Specialty: Sampling and Reporting on Mex¬ 

ican Mines. Code: Bedford-McNeill. 

WILSON, G. B., & JAGGAR, T. A. Jr., 
Minb Examinations. 

G B Wiliion, SearcbllRlit. Nerul*, T. A. Jr., Mass In* 
Manaoeii Quaetbtts Mimino of Torh., Boaton, Hat*. MinInC 

Co., IllNINO BnOINEEB. OeOlOgldjOUAETETTB MlHlllO CO., 
Ood«: Bodford-HcNoUl. OBOLoaur. 

WRIGHT, LOUIS A., 
Mining Engineeb, 

Room 1445, 42 Broadway, New Tor& 
Code: Bedford-McNelll. 

WEISS, R. ALVIN, 
Mining Engineeb. 

Room 1621, 25 Broad St., New York, 
Oodet: Westeni rnion, Bedford-HcKclU. Code Word: “ONSnA** 

WENSTROM, OLOF, 
Consulting Mining Engineeb, 

COPPEB. 

Boom 63. 113 Devonsliire St.. Boston, Mass. 

WHEELER, H. A., 
Mining Engineer, 

610 Pine Street. St. Louis, Mo. 
Cable: “Wah,” St- Louis. 

WILEY, W. H., 
Mining Engineer, 

367 South Bonnie Brae Street, 
Los Angeles, Cal. 

WOOD, GEORGE R., 
electricalMinino Engineer. 

Complete Electrical Coal Mining Plants. 
Estimates, Examinations and Reports. 

Bell Pbona, 1672 Grant. 1307-3 Park Bldg.,Pltt8burg, Pa. 

WOOD, J. EGERTON, 
Consulting Mining Engineer, 

Batavia, Java, D. E. I. 

WORCESTER, S. A., 
Mechanical Engineer. 

Designs and Construction for extreme resuItA 
Victor, Colo. Cable. Saw. 

Code: Bedford-McNelll. 

YEATMAN, POPE, 
Mining Engineer, 

165 Broadway, New York. 
Code: Bedford-McNelll. 

YOUNG, ROBERT, 
Consulting and Mining Engineeb, 

Investigations and Reports. . 
Tacoma, Washington. 

YUNGE, GUILLERMO, 
Mining Engineer, 

Specially—Reports on Copper and Gold Mines. 
Santiago, Chile. 

T^TLSON, ALFRED W. G., 
Engineer and Geologist. 

^tecialty: Applfcutions of O^olocy to Englueerin^ and Mining 
problemt. ExAminationSy ReportSf Surreys. 
Code: Bedford-McNeill. 197 Park Avenue, Montreal, Canada. 

WORD, WILLIAM F., 
Mining Engineer, 

Helena,.Montana. 

ZALINSKI, EDWARD R. 
Mining Engineeb. 

University Club. Salt lAke City, Utah. 
Mining Geology. Examination of Undeveloped 

Property. 

DIRECTORY OF ASSAYERS AND CHEMISTS. 

BURLINGAME, E. E., & CO., 
Established 1866. 

Assayers and Chemists, 
Dealers in Gold and Silver Bullion, 

1336-38 Lawrence St.. :-i Denver. Colorado. 

CRITCHETT & FERGUSON, 
(Successors to Hughes and Crltchett) 

Assatebs and Chemists, 
Umpire and Control a Specialty. El Paso, Tex. 

EBERENZ, GEO. B., 
Assay Office and Chemical Laboratory, 

Junction Victoria and Union Avenues, 
Pueblo, Colorado. 

HANKS, ABBOT A., 
Assay Office, Chemical Laboratory, 

Control and Umpire Aasaysi Superrlslon of Sampling at Smelten* 
426 Waahtnf^ton Btrert, San Pranclaco, California, 

OppoalU U. S. Custom House. 

Lochikl M. Kino, Jambs W. BowsoiTi 
Consulting Metallurgist* Chemical Engineer. 

KING METALLURGICAL 
( Formerly SImond* A King) LABORATORIES, 

S. E. Comer Second nnd Minn* Streeti, San Frsnciieo, 
Complete Ore Tenting — A**«ylng—Atmlynw. 

KYLE, T. D., & CO., 
Assayers and Chemists, 

Samples by Mall Receive Prompt Attention. 
Mill Tests of All Kinds. 

P. O. Box 626, Leadville, Colo. Telephone 22. 

LEONARD & ROOT, 
Assatebs and Chemists, 

1744 Broadway, Denver, Colorada. 

McILHINEY, PARKER C., Ph.D., 
Assayer and Chemist. 

7 East 42nd Street, - - New York. 
Metals and Car Lots of Ore Sampled. 

PETROLOGICAL LABORATORY, 
W. Harold Tomlinson. 

Microscopic Analysis of rocks, ores, gangnes, etc. 
Micro sections of rocks, minerals and cement. 

44 E. Walnut Lane, Germantown, Pa. 

WERNER, GEO. E., 
Assayer and Chemist. 

Mill Consultation. Engineers’ and Umplrs 
Work a Specialty. 

107 N. Spring St., Loa Angeles, Cal. 

WOOD, HENRY E., & CO., 
Assayers. 

Ore tested In carload lots. Write for Circalars 
1734 Arapahoe St., Denver, Colo. 

Castoer, Curreo & Bullitt Sole Agents 

C. C. B. POCAHONTAS COAL, 
An Uneqaaled Steam Fuel* 

Main Office: Arcade Bldg., 1 South 15th Sl, Philadelphia, Pa. 
BBANCH OFFICES: 1 Broadway, New York; M Congreu 8t., Boston, Maas.; Citlseni Bank 
Building, Morferik, Va.; Terry Building, Boanoke, Va.; Old Colony Building, Chicago, ULj 
Heave Balding, Cincinnati, Ohio; 4 i^nebnreh Ave., LondMi, England. 

BERWIND-WHITE COAL MINING COMPANY. 
Proprietors. Miners and Shippers of 

Berwind’a Standard Eureka. Berwind’s New River and Berwind’t 
Pocahontas Smokeless Steam Coals, also of the 

Ocean Westmoreland Gas Coal. 
OFFTCES; New York, No. 1 Brosdwsy. Pbllsdelpbls, Betz Bnilding, Breed St., and Sontb Penn 
Square. Boeton, Mo. 60 Congres* St. Baltimore, Keyaer Building. Chicago, Flaber Building. 
SHIPFINO. WHABVaS: New York, Eureka Pien Haraimua, Sixth St. Jeraey City. 
Philadelphia, Greenwich Point. Baltimore, Canton nera. Newport Newt and Norfolk, Va. 
EUROPEAN AGENTS: Cost Bsoa. A Co , Ltd., Mo. S FkscuoacH Atbndb, Lobdox, K. G. 
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Beer, Sondheimer 

& Co. Frankfort-On-Main, Germany 

Buyers of Zinc Ores 
Carbonates, Sulphides and Mixed 

Ores, Copper Ores, Copper Matte, 

Copper Bullion, Lead Bullion, 

Lead Ores, Antimony Ores, Iron 

and Manganese Ores 

Sellers 
of Spelter, Antimony, Antimonial 

Lead, Arsenic, Zinc Dust 

Own Smelting and Refining Works 

New York Office, 42 Broadway 

THE 

American Metal Co., 
52 Broadway, NEW YORK. 

320 Security Bldg., 

ST. LOUIS. 

420 Empire Bldg., 

DENVER. 

Ores and Mattes 

Copper & Lead Bullion. 

European & Mexican Representatives: 

Henry R; Merton & Co., Ltd., London. 

MatallceMllschaft, Frankfort-on-ttae-Main. 

Compania de Mtnerales y Metales, 
Mexico City and Monterrey. 

United States Smelting, Refining 
and Mining Company 

VmTBD STATES SMELTHIG CO., 

MAMIIOTH COPPER MINING CO., 

UNITED STATES METALS REF. CO., 

UNITED STATES METALS REF. CO., 

Custom Copper and Lead Smelters, 

Custom Copper Smelter, 

Cnstom Copper Smelter and Refinery, 

Custom Electrolytic Lead Refinery, 

BINGHAM JUNCTION, UTAH. 

KBNNETT, CALIFORNIA. 

CHROME, NEW JERSEY. 

GRASSELLI, INDIANA. 

CIA REAL DEL MONTE, PACHUCA, MEXICO. 

INTERNATIONAL METALS SELLING CO., NEW YORK. 

Purchase, Smelt or Refine. 
All kinds of Ores and Concentrates, Copper Matte or Bullion, Lead Btxllion, Dora Bars, 

Metallurgical Products. 

PLEABE COMMUNICATE WITH THE NEAREST OFFICE. 

OFFICES 

100 Broadway, New York City. 
Kennett, California. 

Dooly Block, Salt Lake City, Utah. 
Pachuca, Mexico.. 
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Pennsylvania 
Smelting Company 

Purchasers of Leadt Silver and 

Gold Ores, Concentrates, Lead 

Bullion, Lead By - Products* 

Office t Pittsburg, Pa. Works: Caroegie, Pa* 

St* Louis 
Smelting & Refining 

Company 
Buyers of Lead Ores, Concentrates, 

Slags and Base Bullion* 

620 Friaco Building, St* Louis, Mo* 

Illinois 
Zinc Company, 

Manufacturers of Spelter, Sheet Zinc and 
Sulphuric Acid, 

PERU, ILLINOIS* 

Eastern Sales Agent, W* FISHER* 

81 and 83 Fulton Street, New York City. 
Telephone, 139 Beekman* 

The Deming Smelter 
DEMING, NEW MEXICO 

An Independent Custom Smelter* Pays 
highest market price for Gold, Silver, 
Lead and Copper Ores, Matte, Bullion* 
Lowest treatment charges* Correspon¬ 
dence solicited* Write for terms* 

The NATIONAL MINING & SMELTING CO* 
(Successors to THE LUNA LEAD CO*) 

New York Office, Robt* E« Powell, 
41 Wall Street. President and General Mgr. 

THE 

Ty ee Copper Company 
LIMITED 

Purchasers and Smelters of Copper, 
Gold and Silver Ores. 

Smelting Works at Ladysmith, Vancouver Island, 

Head Office 
Bank of Montreal Chambers, Victoria, B* C. 

P. O. Box 665. 

The Consolidated 
Mining and Smelting 

Co* of Canada, Ltd* 
Smelters and Refiners* Purchasers of ail 
classes of Ores* Producers of Fine Gold and 
Silver, Base Bullion, Copper Matte, Pig 
Lead, Lead Pipe, Antimony and Bluestones 

Offices, Smelting and Refining Dept., Trail, British Columbia* 

Ledoux & Co. 
NEW YORK 

SAMPLE and. ASSAY ORES 
and METALS 

9^ Independent Ore Sampling Works at the Port of 
New York. Only two such on the Atlantic Seaboard. 

We are not Dealers or Beflners, but Becelve Consignments, 
Weigb, Sample and Assay them, selling to blgbest bidders, 
obtaining advances when desired, and the buyers of two 
continents pay the highest market price. In New York 
funds, oash against our certificates. 

Laboratory and Office: 99 JOHN STREET 

LEDOUX & CO. Also Analyze Everything* 

Douglas Copper Company 
42 Broadway, New York City 

Producers of D* C* C. Brand 
Electrolytic Wire Bats, Cakes, Ingots and Slabs 

Selling Agents—The Ameiicsn Metal Co., Ltd. 

WORKS 
Pacific Smelting & Refininsi Go. 

(Oompafila Metalurglca 7 Befinadora del Paolfioo 8. 

Fundicion, Sonora, Mexico. 

Buyers of all orea and products containing Copper, 
Silver and Gold* 
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CYANIDE-PLANT EQUIPMENT 
Manufactured and Furnished 

We manufacture tanks of all sizes and description. We use the famous California 

Redwood only—the most durable of all woods available for such purposes. Our stock of 

Redwood is the largest on the coast—all thoroughly atr dried. You are assured your tanks 

will not be built of deadened kiln-dried lumber if manufactured by us. 

Redwood Manufacturers Company 
Office, 916 Balboa Building send for catalog xo. 3 San Francisco, Cal. 

Jenkins Bros. Ckeck Valves 
Standard Horizontal, Angle and Vertical Patterns 

All Jenk ms Bros. CLeck Valves are strong and durable. They are fit¬ 

ted with the Jenkins DisCt and as the Disc takes the wear, seats do not 

pound out of shape, and renewing the Disc makes the valves as good as new 

at slight cost. 

Made in all sizes, screwed or flanged, either brass or iron body. ^Ve 

also make special Combination Stop and Check Valves, either Horizontal 

or Angle Pattern. Write for catalogue. 

Jenkins Bros., New York, Boston, Pkiladelphia, Chicago, 

A B. & B. Automatic 

Aerial Wire Rope 

Tramway equipped with 

G. & S. Patent Self-Dump¬ 

ing, Self-Righting, Self- 

Locking Buckets is the 

most economical method 

of transporting ore, coal, 

merchandise, etc. in a 

mountainous country. Coal 

has been transported by 

this method at a cost of 

less than ic per ton. 

As/^ for Catalogue No. 8. 

BRODERICKS 
\BASC0M ROPE CO. 
\ ST.L0iUI5.,^MS 
\NEW YO 

■ ■■ 

¥' '>"■ A ' .--- 

/ 
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Sullivan Class “WE” Duplex Steam and Two-Stage Air Compressor at the Shops of the 
Berwind-Whlte Coal Mining Co., Hollidaysburg, Penn. 

A VARIABLE DEMAND for air power, in mining service, may be met 
with economy and reliabilily by the use of Sullivan Duplex self-oiling Air 
Compressors. 

The steam driven machines of this type (illustrated above) are able to run 
at any speed and to start without attention, thus proportioning the power used to the 
air supply required. The steam distribution is controlled by a han.^ adjusted cut-off. 

The main bearings, crossheads, and eccentrices are housed, to exclude grit 
and dust, and are oiled automatically from central tanks. 

The use of two-stage air cylinders, with large water jackets, and an inter¬ 
cooler, secures high air efficiency. 

These machines are built with large bearing surfaces on all working parts, 
heavy duty frames, and with an attention to details which insures consistently re¬ 
liable service in all particulars. 

They are built in five styles (three steam and two belt driven) and in 
capacities from 150 to 2300 cubic feet per minute. Catalog 238. 

ROCK DRILLS DIAMOND DRILLS HOISTS COAL CUTTERS 

SULLIVAN MACHINERY CO. 
Binaingkam, Ab. 

Butte 
CUremoiit, N. H. 

Cobalt, Out. 

Denver 

El Paso 
Jobanneaburg 

Joplin, Mo. 
KnoxviUe 

RAILWAY EXCHANGE 

Chicago, Ill. 

New York 
Parii, France 

Pittsburg 

RossUnd 

Salt Uke 

San Francisco 

Spokane 

St. Louis 

CaWe Address: “Diamond," Chicago. Codes Used: “A.B.C.,” “Fraser & Chalmers," “I.,eiber8,” “Western Union." 




