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THE COLORADO FUEL AND IRON COMPANY 

The History of the Development of a Great Steel Industry in the West 

and iron industry, which is constantly 
growing, and the market for which is be¬ 
ing constantly extended, is not fortuitous 
but was foreseen and that its future is 
large is shown not only by its present 
prosperity, but also by predictions made 
years ago by two acknowledged authori¬ 
ties—one on the iron industry, the other 
on transportation. 

Carnegie's predictions. 

Andrew Carnegie, at a dinner given in 
his honor some twelve years ago by the 
ironmasters of western Pennsylvania, re¬ 
sponding to a toast on “The Iron Indus¬ 
try,” said, as reported in the press des¬ 
patches of the time: “Here in Pennsyl¬ 
vania we have about reached the limit of 
production, but daily the market is ex¬ 
panding and the increasing demand must 
be met. We need not fear further com¬ 
petition in the East, but there will be a 
plant erected in the West, at Pueblo, Col¬ 
orado, I mean, that in twenty years will 
be larger than any two other plants in 
America. That city is destined to be¬ 
come the most important factor in the 

days in Pueblo, the terminus of his Mis¬ 
souri Pacific Railway, gave out the fol¬ 
lowing authorized interview: “This is 
the Pittsburg of the West. It is destined 
to be the most important manufacturing 
city west of the Mississippi river. The 
products of the factories, which must be 
located here because of its being in the 
absolute center of an immense area of 
wealth-producing raw materials, will be 
shipped to all parts of the world. Pueblo 
in twenty-five years will be among the 
first half-dozen manufacturing cities in 
America.” 

PREDICTIONS FULFILLED 

At the time these predictions were made 
there was a small and unimportant steel 
plant at Pueblo, worth about $3,000,000, 
the chief product of which was steel rails, 
which only partly supplied the local mar¬ 
ket. How' well the prophecies are being 
fulfilled is shown by the fact that the 
Minnequa works of the Colorado Fuel 
and Iron Company is now one of the large 
iron and steel plants of America, em¬ 
ploying between 4000 and 5000 men and 

HISTORIC.\L SKETCH 

The history of the steel plant at Pueblo 
is that of the iron and steel industry west 
of Chicago. The Colorado Coal and Iron 
Company, a Colorado corporation of 
which first Gen. W. J. Palmer and later 
A. H. Danforth was president, built a 
small blast furnace, and began to produce 
pig iron during September, 1881. The first 
bessemer steel was “made” in the small 
converter the following April. A puddle 
mill, cut-nail mill, bolt mill, merchant mill 
and rail mill (all of small capacity) were 
added later. In November, 1889, a second 
small blast furnace was blown in. Ore 
came from iron mines at Orient, near 
Villa Grove, in Saguache county, fuel 
from a few small coal mines and banks of 
coke ovens in “the southern field,” near 
Trinidad, and in Gunnison county on “the 
western slope.” The extensive develop¬ 
ment of the steel plant at Pueblo and of 
the iron and fuel industry in the West did 
not, however, begin until after August, 
1892, when John C. Osgood and Julian 
A. Kebler—who had come from Iowa 

GENERAL OFFICES AND HOSPITAL 

BY LAWRENCE LEWIS 

Although the mining of the precious 
metals is generally supposed to over¬ 
shadow all other industries in Colorado, 
one out of every ten persons in that State, 
it has been estimated, is dependent upon 
wages earned by persons in the service of 
the Colorado Fuel and Iron Company. 
This company, the largest industrial cor¬ 
poration west of Chicago, has coal and 
iron mines, quarries and coke ovens in va¬ 
rious parts of Colorado, Wyoming, New 
Mexico and Utah, besides its great steel 
plant at Pueblo, Colorado. That this fuel 

country for the reason that it has unlim¬ 
ited coal and iron at its very doors, and is 
down grade from all the points producing 
raw material. The products of its mills 
will enter into competition with the steel 
and iron mills of the world. The terri¬ 
tory it controls can never be reached by 
Pittsburg, and Pueblo is the only great 
competitor of Pittsburg. The advantages 
offered by that city as a manufacturing 
point are remarkable; it is the center of a 
vast empire of consumers.” In August, 
1891, Jay Gould, while spending a few 

producing a great variety of products for 
the entire far West, Northwest and South¬ 
west. The present value (on paper) of 
the iron department equipment, after al¬ 
lowances for depreciation, etc., is stated in 
the company’s annual report for the year 
ending June 30, 1906, as $23,674,382.23; 
the total capital assets of the company 
are placed at $39,755,100.90; the total cur¬ 
rent assets on June 30, 1906, are reported 
as $14,092,152.16; and the total assets of 
the company on June 30, 1906, $53,847,-, 
253.06. 
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O. Denver. General Offices. 1. Sunrise. 
Iron lands. 2. Carbon. Steam coal lands. 
3. Laramie. Steel works. 4. Peacock. 
Dry domestic coal lands. 5. Elk Head 
Mountains. Anthracite lands. 6. Hayden. 
Domestic coal lands. 7. Dry Gap. Semi- 
caking steam and domestic coal lands. 8. 
Coal Ridge. Semi-caking steam and domes¬ 
tic coal lands. 9. New Castle. Dry do¬ 
mestic and steam coal lands. 10. Cardiff. 
Coke ovens. 11. Sunlight. Semi-caking 
domestic coal lands. 12. Hogback Canon. 
Semi-caking steam and domestic coal lands. 
13. Coallmsin. Coking coai mines. 14. 
Redstone. Coke ovens. 15. Spring Gulch. 
Coking coal mines. 16. Floresta. Anthra¬ 
cite coal mines. 17. Anthracite. Anthra¬ 
cite coal mines. 18. Crested Butte. Coking 
coal mines and coke ovens. 19. U. S. Grant 
Placer. Clay properties. 20. Tin Cup. Iron 
lands. 21. Calumet. Iron lands. 22. Ash¬ 
croft. Iron lands. 23. Titania Placer. Iron 
lands. 24. Mitchell. Lignite coal lands. 
25. Orient. Iron lands. 26. Grape Creek. 
Iron lands. 27. Coal Creek. Domestic coal 
lands. 28. Minnequa. Steel works. 29. 
Lime. Limestone quarries. 30. Rockvale. 
Domestic coal mine. 31. Fremont. Do¬ 
mestic coal mine. 32. Brookside. Domes¬ 
tic coal mine. 33. Rouse, Domestic coal 
lands. 34. Walsen. Domestic coal lands. 
35. Robinson. Domestic coal mines. 36. 
Pictou. Itomestlc coal mines. 37. Berwind. 
Coking coal mine. 38. Engle. Coking coal 
mine. 39. Starkville. Coking coal mine 
and coke ovens. 40. Sopris. Coking coai 
mine and coke ovens. 41. IMacer iron iands. 
42. El Moro. Coke ovens. 43. Domestic 
and steam coal lands. 44. Los Cerrillos. 
Anthracite coal mines. 45. Los Cerrillos. 
Bituminous coal mines. 46. Fierro. Iron 
mines. 47. Iron claims. 48. Tabasco. 
Coking coal mine and coke ovens. 49. 
Primero. Coking coal mine. 50. Segundo. 
Coke ovens. 51. Hezron. Steam coal mines. 
52. Tercio. Coking coal mine and coke ovens. 
63. Cuatro. Coking coal mine. 54. Little 
Orande. Manganese mine. • 
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to Colorado in 1887, and who were 

at the head of the Colorado Fuel Com- 

panj’, the Grand River Coal and Coke 
Company and the Huerfano Land Asso¬ 

ciation, took charge of the works at Pueb¬ 
lo. A merger of these last named com¬ 

panies, and of the Colorado Coal and Iron 
Company was effected, Oct. 21, 1892, un¬ 

der the name of “The Colorado Fuel and 
Iron Company." The fuel properties 

were extensively developed first, and upon 
the revival of business following the de¬ 

pression of 1893, the steel plant was im¬ 
proved and slightly enlarged. In Novem¬ 

ber, 1892, a third small furnace was added. 

Rapid enlargements did not begin, how¬ 

ever, until 1900, since w'hen the original 
departments have been increased several 

In spite of a protracted and very costly 
but conspicuously unsuccessful strike of 

coal miners during 1903-04, the com¬ 
pany is now going ahead rapidly and 

the plant at Pueblo is being worked 

to its fullest capacity. Indeed indus¬ 
trial conditions at the properties of the 
company are on a peaceful and prosperous 

basis and during the past year no strikes 

or differences of any moment have oc¬ 
curred between employer and employees. 

All labor conditions have been and are 

quite satisfactory, except the general in¬ 

adequacy of supply, amounting to a short¬ 
age of about 1000 men, to whom, if avail¬ 

able, employment could be given at the 

present time. The employees have been 
working full time throughout the year and 

40-IN. BLOOMING MILL 

times in size and almost completely rebuilt 

and many new mills added. In the 

summer of 1903 J. C. Osgood, J. A. 
Kebler, and their associates relinquished 

the ownership and management of the 
company in favor of George J. Gould, 
John D. Rockefeller, and their as 

sociates. Thereupon the board of direc¬ 

tors elected Frank J. Hearne, of Denver, 
formerly of Pittsburg, ex-president of the 

National Tube Company, president and 

chairman of the board of directors of the 

Colorado Fuel and Iron Company, which 

positions he has since held. J. B. Me- 
Kcnnan, who has worked his way up from 
the position of draftsman during the 

twelve years he has been at the plant, and 
who has been its head since 1900, is now 

manager of the Minnequa works. J. A. 
Durfee, formerly general superintendent 

of the Tennessee Coal and Iron Com¬ 

pany’s plant, at Ensley, Ala., is assist¬ 
ant manager. J. D. Gilchrist is manager 

of the iron mines department, with head 

quarters in Denver. John T. Kebler is 
general manager of the fuel department, 

with headquarters in Denver. 

are apparently in a condition of quiet and 

peaceful contentment. 

C.VPITALIZ.VTION 

The capital stock of the company was 
increased in October, 1904, from $40,000,- 

000 to $46,200,000 to provide, among other 
things, for improvements made shortly 

thereafter at the Minnequa works and for 

an adequate working capital. Under 

authorization of the board of directors the 
president of the company, a few months 

ago, made arrangements with bankers for 

underwriting additional securities origin¬ 

ally offered to stockholders, by the pro¬ 

visions of which contract the company, on 

Aug. 8, 1906, came into possession of 
$4,160,000 w'hich is being and will be used 

for reimbursement of the treasury for 
capital expenditures already made, for 

further expenditures of the same charac¬ 
ter for work now under contract, and for 

new construction under consideration. 

Following the arduous, though success¬ 

ful, financial rehabilitation of the company, 

and the exhausting effects of a prolonged 

and bitterly contested conflict with its coal 

miners, the production has steadily in¬ 

creased with a corresponding augmenting 
of the gross and net earnings to the maxi¬ 

mum amount ever attained. The company 
has now been put upon a basis where a 
surplus of earnings is shown above all re¬ 
quirements for operating and fixed 

charges, taxes, sinking funds, rentals, etc., 

and, barring unforeseen contingencies, 
may be expected to show substantial in¬ 
crease in both gross and net earnings 

from operations with each succeeding 

year. The demand for Colorado Fuel and 

Iron Company’s products is especially 
promising for the current year and, in the 

case of steel rails, which constitute an 

important part of them, the engagements 

made will absorb the present capacity of 
the works well into the year 1908. 

A tract over one mile long and 0.5 mile 

wide is now covered by mills and track¬ 

age of the company’s Minnequa works at 
Pueblo, Colorado, and an even larger area, 

including sites for new blast furnaces, 

extensions of present departments and 
sites for new mills and ground for stor¬ 

age, is surrounded by the mill fence. 

The system of ore handling at the steel 

works and the blast-furnace department; 

the bessemer-steel department and rail 
mill; and the open-hearth steel de¬ 

partment will be described at considerable 

length in other articles of this series. A 

brief description of the other departments 
at the plant follows: 

PLANT EQUIPMENT 

Forty-inch Blooming Mill—The 2 high 

40-in. blooming mill, in which open-hearth 

steel ingots are reduced to 4-in. billets, 
is driven by a 55x6o-in. McIntosh and 

Hemphill double reversing engine coupled 

direct to the mill. The mill is installed in 
a building 300x54 ft. Two shears, one 

hydraulic and one driven by a vertical en¬ 

gine, cut the product. The five-pit heat¬ 
ing furnaces for this blooming mill are 

each provided with four pits for four 

i8x20-in. ingots. The furnaces are served 
by two 5-ton Morgan automatic charging 
and drawing cranes which take the in¬ 

gots from the pits to an electric ingot tilt¬ 
ing car which takes them to the approach 

table to the blooming mill. A roller con¬ 
veyor, about 900 ft. long, distributes the 

blooms and billets to the rod mill and 
storage yard. 

Rod Mill—The double Garret rod mill 

is practically of the standard type, dif¬ 
fering only in the location of some of the 

rolls. The i6-in. continuous mill and the 

14-in. train are driven by a 40 and 72x60- 

in. tandem compound engine. The three 
lo-in. trains of each mill are driven by a 
38 and 7ox48-in. and a 27 and 46x42- 

in. cross-compound Porter-Alien engine. 
Four automatic, gravity, end-discharge 

Laughlin furnaces heat the billets in 6-ft. 

lengths. As in all other departments of 

the plant, all engines and rolls in the rod 

mill are covered by electric overhead 

traveling cranes. The main building of 
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the rod mill is 137 ft."6 in. wide by 534 ft 
long. The furnace building is 90x126 feet. 

Wire Mill—The wire mill is one of the 
largest and most complete in America, be¬ 
ing thoroughly equipped in every detail to 
manufacture all sorts, shapes and sizes of 
wire and wire product There are 360 blocks 
in the wire-drawing department; 280 ma¬ 
chines in the nail department with an ap¬ 
proximate total capacity of 6000 kegs in 24 
hours; 81 machines in the barb-wire de¬ 
partment with an approximate total ca¬ 
pacity of 150 tons in 24 hours. The wire 
mill is fully equipped with cleaning, an¬ 
nealing, painting and dipping departments, 
repair shops, .independent electric plant, 
rumbling department and other accesso¬ 
ries. For supplying the wire mill and 
other departments with kegs, the company 
has a cooperage shop with a capacity of 
5000 to 8000 kegs every 10 hours. Staves 
and headings come from sawmills, etc., 
operated by an auxiliary company on its 
timber lands near Little Rock. 

chine and boiler shops, blacksmith shop, 
roll, pattern and carpenter shops.' Con¬ 
tracts have recently been let for additions 
and improvements by which the produc¬ 
tion of the bolt and spike factories will be 
about doubled. No. 2 rod mill (hereto¬ 
fore unfinished) has been equipped with 
suitable hot beds and converted into a 
rolling mill for the economical and in¬ 
creased production of rounds and squares 
for subsequent manufacture into bolts and 
spikes. The doubling of the open-hearth 
plant, and the additions to the rail mill, 
both now under way, are.spoken of in 
other articles. 

The approximate daily capacity of the 
several departments now in operation, in¬ 
cluding additions nearly completed, is as 
follows: Blast furnaces, including fur¬ 
nace “F” now being completed, 2000 tons; 
bessemer-steel department, 2000 tons; 
open-hearth steel department, 1500 tons; 

Coal Mining Mortality 

It is the general impression, says D. W. 
Williams, American consul at Cardiff, 
Wales, that the death rate is lower in the 
British than in the American mines. This 
is true if the rate be based on the num¬ 
ber employed, but such a comparison is 
not quite fair, because it takes into ac¬ 
count only one of the three elements in 
the problem. The following comparison, 
using the last complete statistics, those of 
1904, tends to show that the British death 
rate is, in fact, higher than the American: 

Amnrlpfi United America. Kingdom 

Tone of coal produced. :i52.310,427 2:i2,428,272 
Miners employed. 594,768 833,6*29 
Number of tons per miner.. 693 279 
Average number of days. .. ‘202 262 
Average dally tonnage per 
miner. 2.93 1.07 

Number of miners killed... 1,006 1,0*24 
Death rate per 1,000 men.... 1.69 1.24 
Death rate per 1,000,(H)0 tons *2.86 4.44 

If the comparison is stopped at this 
point, one element remains unconsidered. 

Plans have also been drawn and build¬ 
ings and machinery partly erected for a 
bar mill, a 12- and 14-in. merchant mill, a 
twin hoop and cotton tie mill, a tin-plate 
and sheet mill. Construction work on 
these mills has, however, been suspended 
for the time. 

LESSER DEPARTMENTS 

In addition to the new mills described 
above, the Minnequa works includes a 
merchant iron department comprising 
9-, 12- and 20-in. mills for miscellaneous 
shapes, and comparatively light tonnage; 
^ike, bolt, and nut factories complete in 
all details; iron, steel and brass foundry; 
cast-iron pipe foundry, complete electric- 
power plant for supplying all departments 
except the wire mill, and one of the most 
extensive shop systems of any steel works 
in the country—consisting of foundry, ma¬ 

PLAN OF MINNEQUA WORKS, PUEBLO, COLO. 

rail mill, 1500 tons; 40-in. blooming mill, 
1200 to 2000 tons; rod mills, 600 tons; 
wire plant, 700 tons; 9-, 12- and 20-in. 
mills, from 200 to 250 tons, varying with 
the size and section; cast-iron pipe foun¬ 
dry, about 40 tons; bolt and nut factory, 
30 tons; spike factory, 120 tons. 

The largest cargo of iron ore thus far 
carried by a single vessel on the Great 
Lakes was loaded on the steamship “Henry 
W. Rogers” at Escanaba, Mich., Sept. 18; 
the cargo amounted to 15,081 net tons. The 
vessel draws 21ft. of water. 

The Government of Chile has commis¬ 
sioned Charles Vatier, a French en¬ 
gineer, to take measures to promote the 
emigration to Chile of European artisans, 
miners, and metal workers. 

for the American tonnage exceeded the 
British by almost 100,000,000 tons. To 
produce the American tonnage would re¬ 
quire 1,262,761 British miners, while to 
produce it in 202 days would require 
1,637,838 British miners. The employment 
of that number of British miners, esti¬ 
mating at their own death rate, would cost 
about 2035 lives, or at the rate of about 
5.77 lives per 1,000,000 tons mined, which 
is higher than the American death rate. 

Putting the matter in another form, the 
British death rate is reduced 1.33 lives per 
1,000,000 tons by producing coal at a 
slower speed, and the American death 
rate is increased by 1.22 lives per 1,000,- 
000 tons by the higher intensity of pro- 
ductron; but to balance this loss in part 
the Americans have the use of 1,042,070 
men for employment in other industries. 



December 29, 1906. THE ENGINEERING AND MINING JOURNAL. 1205 

SHAFT SINKING THROUGH 
WATER-BEARING FORMATIONS—111 

An Example ot Modern Methods and Appliances Employed in German Mines 

BY E. MACKAY HERIOT* 

(Continued from page 1x61) 

HANDLING OF IRON LINING 

The segments of the tubbings are moved 
to the landing stage by afd of crow-bars. 

From here we lowered them down the shaft 
one after another according to number, 

one to two, two to three, nine to ten, and 

so on. They are fastened to the hoisting 
rope by two shackles, one of which is 

made faM to the ring above the hook. 

(Fig. 16 b and c.) At the pit bottom the 

segment is suspended some inches above 
its final position, its flanges are then 

a For lilting crib 

at pit bottom 

FIG. 16 A 

cleaned, and it is pushed into place. In 

each of the corner holes of the horizontal 
flange is placed the crook of an iron rod, 

which, when the segment is lowered, fits 

into the corresponding hole of the lower 

ring. In order to gain time, the shackle 

in the ring is unscrewed and loosened 

from the other one, when a signal is at 

once given to. join on another segment. 

FIG. 16 c 

The lead packing on the horizontal 

flange is rolled out only as fast as is nec¬ 
essary for the next segment; this is done 

so as to insure keeping the flange and 

packing clean. At first, only four holes 

are punched in the packing, two for the 

crooks to grip into and two for screws 

to hold the lead in place. As soon as the 

segment rests on the flange a pin is driven 
in each of the two corner holes of the 

horizontal flange and one into the corner 

hole of the vertical. These pins give the 

segment a proper fit. 
To gain room for the last segment, the 

adjoining ones must be left without 

screws and set back. It is then pushed 

behind the tubbing and brought forward 

into place. Before the screws can be 

made fast, the ring must be set horizon¬ 

tally. If, for instance, one piece is higher 

than the next one, which is very often 

•Mining engineer, Posadas, Cordoba, Spain. 

the case, it should be righted as follows: 
The pin is first taken out of the top hole 

of the vertical flange, and a screw of the 
latter fastened, then the corner screw 

of the horizontal flange of the higher seg¬ 

ment is screwed down. If this is not suffi¬ 

cient a few knocks with a large hammer 

will suffice. The front or back faces of 

the tubbing’ do not give the lines ot po¬ 

sition. Curves cut on the horizontal 

flanges make a correct circle around th«: 
ring. By driving in the top ends, these 

FIG. 23 FIG. 20 

curves come together. The pins are left 

in the top holes until the next ring has 

been erected. For every series of ring 

two sizes of screws are used. Those for 

series No. i were 200 mm. for the horizon¬ 

tal flange of the wedge-crib and ring, 

the rest being 225 mm. long. The diame¬ 

ter is 32 mm., and that of the holes 36 

mm. Thus there remains a free space of 2 

mm. all around. With each screw two 

lead and two case-hardened cast-iron rings 
are used. When screwing fast, the lead 

ring is, on the one side, jammed into the 

conus of the iron ring, and on the other 

side into the holes of the flange, making 

them water-tight. (See Fig. 19.) The 
screws are tightened first with ratchet 

spanners, then with a klep i m. long and 

finally with one 1.5 m. long. Two men 

are necessary to each screw. The ver¬ 

tical flanges must be all screwed together 

before the horizontal ones. Where the 

convelage is out of plumb exceptions may 

be made, which will be mentioned later 

on. In series No. i, many screws were 
broken, but none in No. 2. When erect¬ 

ing a ring, the first segment should be set 

90 or 180 deg. from the first one of 

the foregoing rings. Beginning on the 
north, the first segment of the second ring 
would be placed on the south; that of the 

third on the west; and that of the fourth 

on the east; etc. The main idea is that 

the last pieces of the two adjacent rings 
do not come together. Here we may also 

make exceptions when the convelage is out 

of plumb. We had neglected to plumb the 

rings I to lo and in No. ii we found an 

error. The shaft was 25 mm. too wide 

on the northwest, and 25 mm. too narrow 

on the southeast. 

In order to rectify this difference the 

screws of the vertical and horizontal 

flanges on the southeast were fastened 

first, and props were set between the iron 

and the side of the shaft on the north¬ 

west. For some of the vertical flanges 

of ring No. 16, the lead was tapered down. 

On the wide side the thin ends were put 

upward and at the narrow part downward. 

However, ring No. 16 was still 25 mm. too 

wide on the northwest, ring No. 17 being 
a few mm. nearer. Ring No. 18, the last 

of series 2, was 32 mm. too narrow on the 

southeast. 

For the concrete behind wedge-crib No. 

2, and the following two rings, a fast 

binding cement was used, but for all the 

other rings and those of series i, a port- 

land cement w’as employed. The mixture 

for ring No. 5 and upward was eight 

wheelbarrows of gravel, two wheelbar¬ 

rows of sand and one barrel of cement. 

Most of the rings have five holes to let 

the water escape. Where no water was 

encountered these holes were at once 
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closed with pitch-pine pegs. If a water¬ 
carrying stratum is present, pieces of 
bricks are used instead of concrete. The 
bricks are laid against the stratification in 
question and carried up to the next holes. 

Behind ring No. 6 there are two im¬ 
portant water-bearing layers. Here we 
used the broken bricks right around the 
shaft to a hight of 400 mm. and built a 
chimney of broken bricks to the next 
upper holes. Where even minute quanti¬ 
ties of water are present, broken bricks 
should be used. A small chimney to al¬ 
low the water to escape through the next 
hole is all that is necessary. Behind the 
first three rings we were able to tamp the 
beton, but afterward it was not possible, 
because the launder had to be taken out 
and the space behind the convelage was 
at once filled up with water. Tamping the 

had to be built on a rib of ring No. 18. 
For the fixed center a bearer was wedged 
in between the tubbings with an upright 
piece of timber in the middle, which was 
cut off on a level with the top of the 
w'edge-crib. The exact center is given 
by a nail. At various places the bed of 
the wedge-crib is composed of soft clay, 
and we had to drive piles into it to make 
it firmer. It would have been better to 
have put a layer of concrete on the bed 
and waited a day or so. 

Under the segments, thin poplar boards 
were laid. The leveling in front is done 
by driving pitch-pine wedges betw’een 
poplar wood and iron. (See Fig. 20.) 
After the ring is laid the space between 
the poplar and iron is filled with wedges. 
These latter must not be driven in, but 
only put in place carefully, otherwise, this 

suited from two causes: The side of the 
shaft was found to be very dry in that 
quarter, and thus the concrete had been 
tamped harder than where the shaft was 
wet; it is also not unlikely that the wedge- 
crib may have given way on account of 
the loose bed. When controlling the 
rings we always found differences, but no 
ring was more than 15 mm. out of plumb, 
the last one being only 9 mm. out. In a 
segment of ring No. 9, there was a crack: 
the piece was at once returned to the iron 
works and e.xchanged for a new one, but 
in order not to lose any time, ring No. 10 
was put in the place of ring No. 9. On 
account of the bucket guide-bearers some 
difficulties were encountered in the erec¬ 
tion of the upper rings, the last one tak¬ 
ing 3 hr., without the screwing together. 
The ordinary time was 1.5 hr. With the- 

r 

2 

FIG. 22 

FIG. 24 FIG. 26 

beton in water w'ould mean separating the 
sand and gravel from the cement. 

Series 2, including the wedge-crib and 
18 rings, took 12 working days to put in; 
however, the wedge-crib and the first 
rings alone took four days. The other 16 
rings were set up in 16 days. The aver¬ 
age is not bad, when it is taken into con¬ 
sideration that the work was near to the 
men. In the concrete 209 bbl. of cement 
were used for a mixture filling 451 
buckets. This gives an average of 24 
buckets per ring, ring No. 1 being ex¬ 
cepted. 

.\LINING SHAFT LINING 

At the finish of series 2, we found the 
shaft not only 30 mm. out of plumb, but 
50 mm. twisted around. By the aid of 
wedge-crib No. i we were in a position to 
correct this mistake. (See Fig. 20.) The 
joint between the w'edge-crib No. i and 
ring No. 18 was to have been packed with 
r picotage. On this account there were 
no holes on the top of ring No. 18, and 
the latter was also strengthened with ver¬ 
tical ribs under the flange. 

To erect wedge-crib No. i, a platform 

wedge-crib was erected in the same way 
as the one already described. For the 
beton of series i, the mixtures were as 
follows: Under the wedge-crib, three 
wheelbarrows of sand to i bbl. of ce¬ 
ment; between wedge-crib and side of 
shaft, five wheelbarrows of sand to 
I bbl. of cement; for rings i to 
3, five wheelbarrow's of sand to i 
bbl. of cement and three w’heelbar-* 
rows of gravel; for ring No. 4 and up¬ 
ward, two w’heelbarrows of sand, eight 
wheelbarrows of gravel and i bbl. of ce¬ 
ment were used. 

The concrete behind the wedge-crib and 
the first two rings was tamped. This 
could not be done any further because the 
launder had been taken out. As the sides 
of the shaft were too dry we moistened 
the beton. With the aid of a chain con¬ 
nected to one of the chains of the sus¬ 
pended platform, the bucket could be 
turned upside down, pouring its contents 
onto the boards, when they were well 
watered. 

Ring No. 4 was 15 mm. too narrow on 
the southw'est side. This may have re¬ 

exception of the last ring, no blocks were 
iiecessary for putting in the rings, every 
thing being done with the winding rope. 
Nearng the bucket guide-bearers, we used 
the rope without the guides. (See Fig. 
21.) 

To obtain the necessary room for the 
last ring and the picotage we had to re¬ 
move 200 mm. of the masonry for i m. 
around the shaft. The top of the ring 
reached only 10 cm. in the masonry above 
the overlapping. The lead packing of the 
vertical flanges of the top ring was set 
so that it did not protrude at the back, 
but fitted exactly. 

Behind the ring, 160 mm. was kept free 
of beton, which space was between 40 and 
100 mm. broad, and was left for the pico¬ 
tage. The method of wedging was briefly 
as follows: the space was filled with pieces 
of poplar boards, taking care to place 
the cross-grain vertically. In this space 
the pitch-pine wedges were driven. First, 
large, flat wedges were used, then smaller 
ones of the same kind. After no more 
of these could be driven in, the largest 
square sectional wedges were taken, foN 
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lowing which 8-cornered wedges of the 

same size were used and so on, until the 
smallest 8-cornered wedges could no lon¬ 

ger be driven in, when the picotage was 

finished. A sketch, (Fig. 22), gives the 
different kinds and sizes of wedges used, 

and the numbers show how they were 
taken. The holes for the wedges are made 
by steel needles, which are hammered in 

with 3-lb. hammers and forced out with 

pieces of round steel 0.5 m. long. (Fig. 

We then commenced to sink the pump 

and the suspended platform and to sump 
the water, considering it best not to put in 

the ladder way at that time, so as to have 
the shaft free. All the packings were 

stemmed and such screws as let the water 
through made water-proof by adding an¬ 
other lead ring. The packing between the 

flange was allowed to project outside 

(toward the shaft) i cm. This was ham¬ 

mered against the iron and stemmed into 

carried on similarly to that already de¬ 

scribed, only here the smallest wedges 
alone were used. All the holes in the con- 

velage were corked and wedged, and the 
water being shut in, began to give pres¬ 

sure behind the iron lining. After mak¬ 

ing the tubbings water-proof we erected a 
platform on a rib. of ring No. 18 and 

wedged the joint between the two series 
for another 16 hr. By constant re-wedg¬ 

ing the joint increased from 10 to 40 mm. 

In the meantime, the picotage in the ma¬ 

sonry was leaking, and had to be taken in 

hand. The first time, the needles were 

blunt, but with sharp ones we were able 

to hammer in wedges for another five 

shifts of 8 hr. each. As soon as this was 

finished the launder was again put on top. 

The pipes of the old pump were taken out, 

and the pump itself hoisted to the guide- 

bearers. We' then lowered the suspended 

platform, put in the air tubes and sollars, 

and had another look at the flanges of the 

tubbings. As a rule, during the shift two 

sollars were erected and boarded in, two 

zinc-coated air tubes conected, and five 
rings controlled. We had to work an¬ 

other 2j4 shifts at the picotage between 
the first and second series. 

Fig. 24 shows a sollar m the convelage. 

The bearer rests on one of the tubbing ribs 
and is wedged in betw'een the flanges. As 

in the masonry and temporary shaft lin¬ 

ing, the sollars are 4.5 m. apart. The 

guide-bearers had to be taken out and re¬ 

placed by new ones. These are specially 

constructed for the convelage, and consist 
of two main bearers which are secured 

underneath a rib of ring No. 3, series 

I. The four square timbers, to which the 

guide ropes are fastened are placed un¬ 

derneath the main bearers and secured to 
them by bolts. Fig. 25 shows the con¬ 

struction. 
On June 7, sinking was resumed. The 

rock was very soft and the eastern half 

of the shaft, as already noted, passed 
through a rupture zone. During this 

series the sump was blasted only three 

times. Most of the work was done by 

pick and shovel alone. 

SIZE OF TEMPOR.VRY LINING 

From the wedge-crib downward the 

temporary shaft was gradually brought to 

its normal dimensions, the diameters of 
the rings of the temporary lining being 

4900, 5200, and 5500 mm. for rings Nos. 

I, 2, and 3 respectively, the last being of 

normal size. 
Before the lining boards had been put 

in behind the rings i to 2, some of the 

rock gave way under one of the wedge- 

crib segments, and caused an inflow of 
water amounting to 60 liters per minute; 

however, it afterward decreased to 15 
liters per minute. The opinion prevailed 

that this water did not come from behind 

the wedge-crib, but found its way out of 

the country rock just belowr the convelage. 

During sinking, several water-bearing 

formations were encountered, but only 

MiU^liaft (Kurtii) 

23 ) These fit in the holes of the needles 
and by turning backward and forward, 

loosen them. It is important that the 

needles should be kept sharp. For the 

larger wedges, longer and thicker needles 

are used than for the thinner ones. We 
spent 4 shifts at the picotage. 

In order to find out the leakages in the 

shaft, the convelage must be kept as drv 

as possible. For this reason a launder was 

placed on the picotage, the water being 
allowed to run off from time to time. 

the joint. Leakages are generally ac¬ 
counted for when the packing in the 

screws and joints is not satisfactory, or 

where there are holes in the convelage. A 
short time after the iron work has been 

put in, leakages are easily seen, because, 

the iron in such places is covered with a 

white precipitate. During one shift about 
six rings can be stemmed. 

The temporary picotage of the joint be¬ 
tween ring No. 18, series 2, and wedge- 
crib No. I lasted 16 hr. This work was 

/ 
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brought about 60 liters per minute to the 
shaft. On ring No. 5 we put a launder 

and conveyed the water through pipes to 

the pit bottom; 15 m. deeper, below an¬ 

other water-bearing stratum, a second 
launder was placed. 

USE OF BUCKETS IN HANDLING WATER 

To gain time, four buckets were in use, 

one always serving the water pipes from 

the launders. By this method of work¬ 
ing we did not have to take up the water 

in cans and the pit bottom remained dry. 

In formations of this kind a continual 
running of water loosens the sides of the 

shaft, thus endangering the miners when 

the rings are taken out, causing a lot of 

extra work and allowing the water to 
escape behind the permanent shaft lining. 

To safeguard the men, the bucket guide- 

bearers were boarded in with 8o-mm. 

planks, allowing just enough room for the 
two buckets to pass through. 

On account of the bad state of the rock, 
it was decided to place the wedge-crib on 

masonry. A sketch, (Fig. 26), gives the 
particulars of the wall. An extra tem¬ 

porary ring had to be put in around the 

incline to support the sides of the shaft. 

We built a wall 2 m. high, used plenty of 

cement and overlapping three times to- 

v/ard the top. As the wedge-crib had not 

yet arrived, work came to a standstill 
temporarily. During this time leakage in 

the convelage was attended to, water re¬ 

moved and other small tasks carried out. 

The erection of wedge-crib No. 3 took 8 

hr. Each segment was made fast at three 
different places to the hauling rope and a 

pulley, and, without touching the platform, 

was lowered and placed on the wall. Un¬ 

der the wedge-crib in front, pieces of 

pitch-pine boards 50 mm. thick were used, 

and at the back, as usual, iron plates. 

DETERMINING OF SIZE OF IRON LINING 

It must be mentioned here that before 

the convelage is brought in, the exact 

distance between wall and wedge-crib 

must be ascertained. It may be calculated 
in the following manner: 

Wedge-crib, with wood below 

(300-f 50). 350 mm. 
18 rings of tubbing of 1503 mm. 27,054 mm. 

18 lead packings of 2.5 mm_ 45 mm. 

Total.27,449 mm. 

Distance measured.27,480 mm. 

There remained a joint of.. 31 mm. 

A thickness of 50 mm. of wood under 

the crib is too much, but in the circum¬ 

stances it suited us best so. As the con¬ 

velage had only partly arrived, we could 

not measure it exactly, the rings, how¬ 
ever, varied between 1503 and 1505 mm. 

In case of difficulties, two fitting-rings 20 

and 40 mm. high had been ordered. These 

have the disadvantage that they necessi¬ 

tate two wedgings. It is best that the 

whole convelage, except the uppermost 

ring of the series, should be at the pit 

mouth before the work of erection begins. 

Therefore, as soon as part of the iron is 
set in, exact measurements can be taken 

and the last ring ordered. For the joint 

10 mm. is allowed. The space between 
the wedge-crib, together with the first 

rings, and the sides of the shaft, was filled 

with beton and tamped, as already de¬ 

scribed. A picotage behind the wedge- 
crib would not have been possible, the 

ground being too soft and broken away. 

ERECTION OF RING OF IRON LINING 

With tubbing ring No. 9 the iron con¬ 

velage was 20 mm. out of plumb, and 

this difference grew to 35 mm.; but for 

careful manipulations it might have be¬ 
come much worse. In erecting a ring we 
generally began where the shaft was nar¬ 

row, and set the segments there as far 

back as the holes permitted. Some of the 
screws on the horizontal flange of the first 

segment were then fastened. The pieces 
were set in alternately to the right and 

left, and securely fastened, one to an¬ 

other, with a screw in each vertical flange. 
Thus the last piece would be placed where 

the shaft was too wide, and where, ac¬ 

cording to the above precautions, the most 

free space existed. To begin with, the 

vertical flanges at the narrow part were 
screwed together, thus bringing the other 

segments in. 
When laying down the lead packing, 

great care must be taken that it does not 

overlap at the joints. In erecting the 

top ring, three whole shifts were occu¬ 

pied, the reason being that there was not 
hight enough between the two series to 

let the ring in. There remained nothing 

else to do but to cut off 3 mm. from the 

horizontal flange. 
The method we used to put in the last 

ring of a series was as follows: About 

0.3 m. below the top of the tubbing a 
platform was constructed on bearers. The 

sides of the shaft underneath the wedge- 

crib were smoothed down so as to have 

about 10 cm. width for concrete. The 

segments were lowered into the shaft as 

usual with the winding rope, but the con¬ 

nection had to be made to the holes of the 

bottom flange, as there are none on 

the top. In the upper holes of the 
vertical flanges, two screws were put, 

each attached to a chain, the latter being 

secured to the cable. On the platform 

where the segment was to be located, three 

square-cut timbers, 120 to 150 cm., were 

placed with their ends against the tub¬ 

bings, but about 1.5 cm. higher. A strip 

of iron was held on each of the timbers 

and reached half-way over the flange. The 

suspended segment was pushed as near as 

possible into place, and allowed to rest 

on the above mentioned timbers; with the 

aid of crow-bars it was easily put into 

position. To take out the strips of iron 

the segments were lifted with a long, 

wooden beam, placed under one of the 

ribs. The last piece was put in by set¬ 

ting back the four neighboring ones. 

In order to be able to fill out the space 

behind, four holes had to be bored in the 

top of the last ring. The beton was made 

as liquid as possible, and run through 

pipes from 5 m. above. A joint of 2 to 6 
mm., such as we had here between series 

3 and 2, of the convelage, was not suffi¬ 

cient for the picotage. It was decided to 
stem the joint with lead and copper. The 

joint proved to be larger at the back than 

at the front, the consequence being that 

the copper got lost behind the tubbing. To 

avoid this, strips of iron were laid ail 

around the shaft with a rest of about 30 
mm. on the flange, and the copper 

stemmed against this; then lead was ham¬ 
mered in until the joint was full. A joint 

between two series of convelage increases 

or decreases according to the variation of 
temperature in the shaft. A picotage of 

wood is elastic, being pressed together or 

expanding according to the alterations of 

the joint. In the case where lead had 
been used to fill a joint, it would leak as 

soon as the temperature fell. 

In the meantime, the water holes had 
been corked and wedged, and the joint 

could not withstand the enormous pres¬ 

sure of water—about 294 lb. However, by 

continual stemming, the convelage had 

sunk, the joint being 10 mm., and thus 

allowed a good picotage, which was 
at once placed. 

The soft and loose condition of the 

ground made it impossible to shut out all 

the water behind the wedge-crib, a leakage 

to the amount of a few liters per minute 

taking place, thus necessitating more sets 

of convelage. A good engineer always 

puts one set of tubbings in dry ground, 

that is to say, after the water has been 

shut out. It is interesting to note that 

the water was eventually shut out behind 

a wedge-crib placed at 248 m. depth. 

Iron Ore in Northern Ontario 

The Provincial Bureau of Mines has 

received information that discoveries of 

magnetite iron ore have been made in 

Wisner township immediately south of 

Hutton township in northern Ontario, in 

the same section in which the Moose 

mountain deposits are situated. It is 

thought that the newly found deposits 

may be an extension of the Moose moun¬ 

tain iron beds. 

The search for iron ore in Ontario has 

been carried out pretty thoroughly in the 

western section, but heretofore compar¬ 

atively little has been done in the north. 

The discovery of the Moose mountain de¬ 

posits two years ago, however, started ex¬ 

ploration in that region. 

It is reported that the British Borneo 

Exploration Company, Limited, has made 

the discovery of seams of coal, fom 4 to 
5 ft. in thickness, about 35 miles from the 

east coast. 
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MODERN MINING ON THE COMSTOCK the 22S0-ft. and the 2350-ft. levels, which 
deliver considerable hot water. This is 

caught before it reaches the shaft, and is 
raised to the 2iso-ft. level. At the 2350-ft. 

level a two-step, special Jackson centri¬ 
fugal pump, run by belt from a 40-h.p. 
motor lifts about 400 gal. of water per 

minute to the 2150-ft. level. A one-step 
centrifugal pump, driven by a 20-h.p. 
motor, lifts too gal. per min. from the 

2250-ft. to the 2150-ft. level. 
At the 2150-ft. level are three Riedler 

pumps, each driven by a 225-h.p. Westing- 

house type C motor, using a 2200-volt 
current. In six years of use of this -high 

voltage underground, not a single short- 

circuit has occurred, and not a fire has 
been started, although the motors are op¬ 
erating in a very misty atmosphere; nor 

has a single man: been hurt. The three 
Riedler pumps together Have a capacity of 

4500 to 4700 gal. per minute from the 
150-ft. level to the.i750-ft, the latter be¬ 

ing the Sutro level'. They have run con¬ 

tinuously for two years «nd eight months 
■without any great amount of repairs, ex¬ 

cept some new valves, etc. Phosphor- 
bronze lining is used in the cylinders of 

these pumps. The pumps are 6 11/16x24 

in., duplex, double acting,, no revolutions 

per minute. ‘ ^ , 

THE WARD SHAFT 

The equipment at the Ward shaft is as 
follows: An 8xi6x9-in. Blake sinker 

pumps about 300 gal. per minute from the 

2430-ft. level to a special three-step Jack- 

son centrifugal pump, run by a 50-h.p. 
motor. At this level there is a Starrett 

Methods of Unwatering the Lower Levels—Underground Temperature of 130 

deg. F.—Excellence of System of Ventilation—Some Working Costs— 

Prospects for Ore 

BY CLAUDE T. RICE 

having a 12-in. column pipe, the other a 

14-in. pipe. There is also an Evans ele¬ 
vator on the 2150-ft. level acting as a re¬ 

serve for the three Riedler pumps at that 
level. One of the Evans elevators in the 

shaft is also held in reserve. The Evans 
elevator lifts 2800 to 3000 gal. of water 
per minute a hight of 330 ft. Its efficiency 

At present the main pumping installa¬ 

tion on the Comstock is at the C. & C. 

shaft, but other pumping is being done at 

the Ward shaft. The new installation at 

the latter was described in a recent issue 
of the Journal. In the near future the 

work of putting into shape the Alta shaft 

will begin. 

C. A C. SHAFT, VlROINlA CITY 

The pumps at both the C.'& C. and V 
Ward shafts, with the exception Of tHe i 

Evans hydraulic bleVator,^ the Starrett air- 

lift pump and the Blake sinker, are nm by t 

electricity. The current, which costs the ' 
company $5 per h.p. per month, is deliv¬ 

ered at the mine at a voltage of 22,000, 

being of three-phase, 60 cycles. This is 

transformed at the surface to 2200 volts, 

and is taken down the shaft in a three- 
wire cable, each wire of 500,000 circular 

mils area. These wires are protected by 

a jute covering, a lead covering and a 
steel-wire armor, the whole making a 
cable of 2^ in. diameter, weighing 10 lb. 

per ft. This cable is supported by brack¬ 

ets, every 30 ft., and at intervals of 6 ft. 

in between is secured by staples to the 

shaft timbers. Underground the 2200-volt 

current is transformed to 440 volts for 
motors under 50 h.p. and to no volts 

for the lighting circuit. 

PUMPING EQUIPMENT AT C. & C. SHAFT 

The pump equipment at the C. & C. 

shaft is as follows: Two Evans hydraulic 
elevators raise the water from the 2480-ft. 

level to the 2150-ft., where they deliver 

it into the Riedler pump sump. At 

present the valves of these elevators are 
on the 2150-ft. level, while the elevators 

themselves are anchored at the 2480-ft. 
There are two of these in the shaft, one 

GOLD HILL, ON THE COMSTOCK LODE 

is only 20 per cent, at this head, but it is air-lift pump, which is held in reserve, 
the only sinker which has been able to The. centrifugal pump lifts the water 250 

stand the hot water, and moreover it is, ft. to the 2100-ft. level, where there is a 
in the opinion of the management, the only triplex Knowles 8.xi2-in. plunger pump, 

pump able to do the work in the limited with phosphor-bronze lining, run at 85 to 

space of the shaft, which is only 2x5 ft. 90 strokes per minute. This pump throws 

in the clear, owing to an old 15-in. air the water to the i6oo-ft., or the Sutro, 

pipe, a Cornish pump rod, and a 12-in. level. 

column pipe, the remains of operations in The plans of the company contemplate 

former days. The water power employed sinking the Ward shaft to a depth of 3100 

costs only about $4 per h.p. per month. ft., where a station will be cut, and large 

At the C. & C. shaft drifts are run at electric pumps will be installed. A de- 

/ 
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some instances, of the air compressor on 
the level where the drills are running. 
These compressors are set up in some 
place where the air circulation is good, 
and are run by an individual induction 
motor. This dispenses with an air pipe 
in the shaft, and saves loss of power in 
transmission. 

At the Yellow Jacket and the Union 
shafts electric hoists using the Koepe tail- 
rope system are employed in hoisting. 
The C. & C. shaft is also equipped in the 
same way, but owing to the fact that the 
hydraulic elevators have to be remove-l 
frequently this cannot be used at present, 
and consequently the old reel bolster of 
former days is employed. 

HIGH TEMTER.XTURE UNDERGROUND— 

VENTILATION 

One of the most interesting features at 
the Comstock is the ventilation of the 
working faces and the method of render¬ 
ing the drifts and raises fit for men to 
work in. The heat in these mines comes 
from the hot water, and not, as at Butte, 
Mont., from the crushing of the rock, de¬ 
cay of the timber, and oxidation of the 
rock and ore. In the Comstock the rock 
itself is hot, but the air is fairly good. 
The underground water is 160 deg. F. in 
some parts of the mines. In going into 
some abandoned drifts the heat almost 
takes the breath away, the temperature be¬ 
ing 125 to 130 deg. One wonders how 

avoiding cutting the vein until station 
pumps, etc., are installed. Then when 
ready for a large flow of water, prospect¬ 
ing is begun. The pump stations on thi 
Comstock lower levels will be cut out 
about 10 ft. or so above the levels, i.e., 
they will have the roof of the level station 
for the level of their floors. This gives 
some time for repairs in case of break¬ 
down, as the whole level has to fill with 
water before the pump is drowned out. 
Two sinker pumps, one being held in re¬ 
serve, will be used to pump directly from 
the level sump to the large electric pump.^. 
These sinkers will work submerged, and 
will probably be Jackson centrifugal pumps 
connected to a vertical driving rod, on 
which, at the pump level, is mounted an 
electric motor, which will run the sub¬ 
merged pump. These sinkers will be 
placed in a fourth compartment*, sunk from 
the pump station to the sump especially 
for them. 

The column pipes in the shafts dis¬ 
charge into wooden stave pipes made of 
Oregon pine, dipped in creosote and held 
together by iron bands. This pipe costs 
about $1.75 per ft. and serves the purpose 
well. It carries the water to the Sutro 
tunnel; 24-in. pipe is used in the laterals 
and 30-in. in the main tunnel. The pipe 
in the main tunnel extends only for a 
short distance, but it is the intention of 
the company to put this wooden pipe in the 
ditch under the tracks, and pipe the water 
clear to the portal. Formerly the ditch 
was covered with planking, but this has 

KOEPE ELECTRIC HOIST, C. & C. SHAFT 

for two years and eight months, shut down 
only a few* hours for repairs. 

I am unable to give the cost at the Ward 
shaft, but it is not anywhere near so high, 
as only 300 gal. per minute are pumped 
there at present. 

Formerly the water power alone at the 
Combination shaft, when using the hy¬ 
draulic pumps, was $12,500, while, besides, 
50 cords of wood at $ii per cord were 
burned per month. At that time (when the 
mines quit pumping in 1887) it cost about 
$34 per h.p. per month to raise the water. 

AIR COMPRESSOR AND HOISTING PLANTS 

An interesting feature in present prac¬ 
tice on the Comstock is the placement, in 

men can work in such places and he 
thanks his lucky star that he has only a 
suit of flannel on, and that a bath awaits 
him on top. The fact is the men don’t 
work in such places. Whenever a drift 
is run, at the same time a blower is in¬ 
stalled. These blowers are either 40 or 
45 in. in diameter. They are run by in¬ 
dividual induction motors; 10 to 15 h.p. 
for the 40-in. fan; 16 to 20 h.p. for the 
45-in.; both run at from 1600 to 1800 r.p.m 
The air pressure is about 4 to 5 oz. per 
sq.in. A 15-in. air pipe is used to carry 

the air in, these mains being seldom over 
1000 ft. long. The blower is set up at 
some place where there is a good circula- 

scription of this plant was published in a 
recent issue of the Journal. At the C.& C. 
shaft, the plan is to install a four-step cen¬ 
trifugal pump at the 2450-ft. level. Pumping 
will then be continued until the 2650-ft. 
level is reached, which is the deepest at 
this shaft. A large station will be cut 
there, and a large electric pump w’ill be in¬ 
stalled, with possibly a Starrett air-lift 
pump as a reserve. 

PUMP ST.4TI0NS AND DISPOSAL OF WATER 

In all sinking on the Comstock the 
plan is to go down in the country rock. 

all rotted away, allowing the tunnel to 
fill with vapor from the water, which is 
92 to 93 deg. F. as it flows through it. 

COST OF PUMPING 

The pumping cost per month at the C. 
& C. shafts is approximately as follows: 
Water for hydraulic elevator, $3000 (wa¬ 
ter costs $20 per miner’s inch per month, 
or about $4 per h.p. at the pump) ; electric 
power ($5 per h.p. per month), $3000; 
attendance, $900; repairs, $250; total, 
$7150. 

The present pumping equipment has run 

OVERMAN SHAFT, GOLD HILL, NEVADA 
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tion of air. Owing to the many shafts on 
the Comstock, there is naturally a good 
circulation of cool, fresh air through the 
main workings. This is directed by par¬ 
titions and brattices. 

In this way the temperature is kept 
down to about 90 deg. Indeed it is sur¬ 
prising how cool (comparatively speak¬ 
ing) are these drifts where the circulation 
is kept up, compared with the drifts 
where there is no circulation. Sometimes 
a suction fan and a blower both have to 
be used at the same time in order to keep 
the drifts cool enough. But in some places 
it becomes too hot even when a blower 
and a suction fan are used. Then a pipe 
of cold water from the surface is carried 
into the drift and a spray of cool water 
played upon the men as they work. At 
the same time the blower and suction fan 
are kept running; in this way they find it 
possible to work in the hottest places. By 
opening up a level by drifts and raises, 
and allowing it to drain well and keeping 
up a good circulation of air, the workings 
become surprisingly cool. 

COST OF DRIFTING 

With this artificial ventilation, it is 
possible to drive with air drills a 5x6-ft. 
<Irift in ordinary ledge matter on the Com¬ 
stock for $9 to $10 per ft., a remarkably 
low cost considering the unfavorable con¬ 
ditions. One w’onders whether possibly it 
would not pay equally w’ell to resort to 
artificial ventilation in other metal mines, 
like those at Butte, Mont., where the air 
in the stopes is notoriously bad. At least 
one “hot-water man” has not forgotten 
this lesson of ventilation, for the Silver 
King mine at Park City has a system of 
artificial ventilation with pipes on the dif¬ 
ferent levels. 

RESULTS OF PROSPECTING 

And now I come to what is perhaps the 
most interesting part of the story—the 
degree of success that is attending this 
re-opening of the Comstock. 

At the Yellow Jacket shaft and at the 
Overman a large quantity of low-grade 
ore, running from $5 to $15 per ton, has 
been opened. In the several mines work¬ 
ing through the Overman shaft consider¬ 
able crosscutting and drifting has been 
done on the Comstock ledge, but with 
very little success, although in virgin 
ground. This work has all been done 
above the Sutro level, the 1200-ft., for at 
present the water in the Gold Hill mines 
stands about at the Sutro level. In the 
Caledonia ground a spur vein, called the 
^‘middle vein,” running southwest, has 
been opened up for a distance of 1000 ft. 
and is known to extend to the 900-ft. 
level. This vein runs mainly from $4 to 
$15 per ton, but in it there are small 
bunches of rich ore. The gangue is 
pyritiferous quartz, a good deal of the 

■gold and silver being carried by the pyrite. 
It is thought that $8 to $9 ore can be made 
ito pay on the Comstock. 

In the Savage ground and also at the 

Hale & Norcross some bodies of good ore 
have been found on the Sutro level. In 
the Ophir considerable good ore has been 
found in a northeast spur vein, leading 
off from the Comstock. At the Consol¬ 
idated California & Virginia some good 
ore has been found. At both the Ophir 
and the C. & C. this ore is below the Sut¬ 
ro level; these are the only mines which 
have as yet been re-opened below the 
Sutro level. At many of the mines, how¬ 
ever, in the old reports of their superin¬ 
tendents, are statements of bodies of good 
ore existing when pumping was sus¬ 
pended, especially in the Union mine on 
the 2400-ft. and 2700-ft. levels. 

THE OLD DUMPS 

And now we come to the surface 
again, where there is another lesson from 
the old dumps. In the haste and excite¬ 
ment of the bonanza days, barren rock 
and rock then too low in grade to pay 
to mill, but which would now be pay ore 
were dumped together. As a result, at 
least for the present, these dumps, al¬ 
though containing many tons of good ore, 
cannot be treated on any large scale. 
From time to time some of them are 
milled, but with very little profit. Had 
the ore, too low grade at that time to pay 
for milling, been kept separate, it would 
make a handsome return to the present 
stockholders. We think we are wiser 
now', but how few mines today have 
dumps where ore too low grade to mill at 
present is being kept separate from the 
barren rock? 

And another thought also arises out of 
this visit to the Comstock, What would 
the present companies not give to have an 
accurate assay map of the different work¬ 
ings on the old lode? 

It is said that the ore in the deepest 
levels formerly opened up, and in the ore- 
bodies which have been found since the 
re-opening has begun, is identical in char¬ 
acter with that in the upper levels of the 
Comstock. It is of low grade in some 
places, of good grade in others, with 
bunches in it going from $1500 to $4000 or 
$5000 per ton. 

The Ontario Corporation Law 

The unsatisfactory condition of the law 
respecting joint-stock companies has had 
frequent illustrations latterly, and the On¬ 
tario government has undertaken to make 
some important amendments in the inter¬ 
est of shareholders. A bill has been pre¬ 
pared for submission to the legislature. 
.\mong other changes it provides for the, 
making of very full returns of the affairs 
of companies at annual meetings; makes 
the directors liable for all statements 
made in prospectuses, including those 
based on expert testimony; provides for 
the transfer of shares by the delivery' of 
share warrants, and provides for a fixe.i 
minimum share subscription prior to the 
allotment of share capital, as a means of 
preventing floatations on insufficient capital. 

California State Miners’ 
Association 

SPECIAL CORRESPONDENCE 

Upon being elected president of the Cal¬ 
ifornia Miner’s Association at the end of 
the recent convention of that body, Wm. 
C. Ralston said: “We know that we 
have one of the richest mineral countries 
in the world. There may be a few cases 
of fraud, but generally speaking invest¬ 
ments in mines are now' safe. A few years 
ago it was almost impossible to point out 
a large building in the city that was not 
built through the profits of the Comstock 
times. The city was never so prosperous 
as when the mining exchange was busy. 
Money was lost, of course, as it is in all 
ventures, but I am glad to see that the 
opportunity has come for the miners to 
get money to open their mines, and now 
that the selling of stocks is bringing capi¬ 
tal here this is the time for California to 
reap the harvest. As the public is largely- 
engaged in stock speculation I now see 
an opportunity to secure the support of 
Eastern capital for the development of our 
mines. This is all we need. It is the 
fashion to speculate in mines, and we must 
take advantage of the time and reap the 
benefit.” 

At the convention resolutions were pre¬ 
sented by the committee and adopted by 
the convention, urgently requesting the 
California congressional delegation to 
make all possible efforts to pass the bill 
providing for the appropriation of $200,- 
000 for surveys of the gold-bearing gravel 
lands in this State and the overflowed 
lands of the Sacramento basin, prelimin¬ 
ary to a plan to reclaim the overflowed 
lands through the deposit thereon of the 
detritus of hydraulic mines now lying 
idle; also requesting the legislature to 
authorize the governor to appoint a com¬ 
mission of three members to obtain data 
as to the extent of the gold-bearing gravel 
lands and the approximate value of the 
gold they contain; urging Congress to 
pass the bill providing for the segregation 
of the mineral lands within the railroad 
land grants in the State; urging the es¬ 
tablishment of a national department of 
mines, the amendment of the mineral- 
land patent laws for the better protec¬ 
tion of the miners and the amendment of 
provisions of the law relating to miners 
and material men’s liens so the owner of a 
mine may bond it and still be able to pro¬ 
tect himself and his property against liens 
for labor and materials, for the contract¬ 
ing of which he is not personally re¬ 
sponsible. 

There are 43 blast furnaces in Belgium, 
turning out about 2,000,000 tons of iron 
per year, 60 per cent, of which is Thomas 
pig and 30 per cent, forge pig. There are 
25 steel works containing 25 steel furnaces 
and 46 converters, producing on an av¬ 
erage of 1,000,000 tons per year. 
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A MODERN COAL MINE cages built by the Duncan Foundry and 

Machine Works, of Alton, Ill. The 

cage is different from that commonly 

Equipment and Methods of Illinois Midl2md Coal Company used in the northern coal fields where the 
_ cars are pushed off and on the cage by 

hand, or with a steam pusher. With this 

cage the car rests on a platform supported 

and timbering. The main shaft is 10x20 by four legs, the lower end of which is 

ft. in the clear, and is divided into three fastened to the arms of the rockers sup- 

compartments; two of these are 7x10 ft. ported to a shaft. These legs are se- 

for hoisting purposes, and the other cured to a platform in such a way that the 

354x10 ft. for electric wires, steam and greater part of the weight of the platform 

water pipes. The shaft is timbered with is at the rear side. The shaft has bearing 

6xio-ft. white pine laid flat, and has rollers which engage a suitable stop when 

loxio-ft. buntings between the compart- the cage reaches the top of the shaft, 

ments, making a very substantial piece of This causes the forward end of the plat- 

work. The escape and air shaft is 10x15 form to tilt downward so the car can be 

ft. in the clear, divided into an air cham- dumped. The car is kept in place on the 

ber loxio ft. and escapement 4j4xio ft. cages by yokes that encircle the wheels. 

It is timbered the same as the main shaft, and is counterbalanced by weights below 

No portion of the equipment of a mod- the platform of the cage. The cages dump 

ern coal mine is of more importance than the coal into a weigh-pan, built of %-in. 

the tipple, for no matter what the ca- sheet steel, and hung by rods on a Fair- 

BY M. F. PELTIER* 

The plant of the Illinois Midland Coal 

Company is one of the most modern coal¬ 

mining plants in the State. It is situated 

near Springfield, Ill., on the northbound 

track of the Chicago &.Alton Railway. 

In constructing this plant the general 

superintendent, T. J. Armstrong, did 

credit both to himself and company. 

The mine is designed to handle 2500 

tons of coal in eight hours, and at the 

present time is getting out about 1400 tons 

of coal in eight hours. This mine has 

many advantages over other mines in the 

size of the compartments in the shaft, 

which enables them to use a 3-ton mine 

car and self-dumping cages; this is econ- 
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In order to load box cars with coal eco¬ 
nomically and with the least amount of 
breakage, a Smith box-car loader has 
been installed by the Duncan company. 
This is in reality a device for handling 
cars while they are being loaded. The 
car rests on a platform which is supported 
and moved on a cradle. The tilting and 
rolling of the cradle is accomplished by 
means of two 15-in. hydraulic cylinders 
24 ft. long, working by hydraulic pressure, 
furnished by a pump working under a 
pressure of 250 lb. The cylinders move 
and the piston rods are stationary. To 
each cylinder is attached a wire rope which 
in return is attached to the cradle, and 
through this the car is tilted to an angle 
of about 35 deg. When the end that is 
down is loaded, the car is tilted back and 
the other end is loaded. 

VENTIL.\TION 

It is one of the best ventilated mines 
in the state, having a reversible double¬ 
inlet exhaust Capell fan, 135^x7 ft, built 
by William Clifford, of Jeannette, Penn. 
The fan has a guaranteed capacity of 250,- 
000 cu-ft. per min. against a 5-in. water 
gage, and on its trial speed produced 400,000 
cu.ft. of air per min. without mine resist¬ 
ance with a 4-in. water gage. The lower 
half is set on a concrete foundation, the 
upper half is built of sheet steel. It is 
driven by an i8xi8-in. direct-connected 
Chandler & Taylor engine. By an ar¬ 
rangement of the doors, the fan can be 
changed in a minute to force the air down 
in the mine. The whole structure is built 
of brick, iron and concrete, and is, there¬ 
fore, incombustible. 

There are four loading tracks under¬ 
neath the tipple, also a storage track for 
empties having a capacity for 80 cars, and 
a storage track for loads having a capa¬ 
city for 74 cars. These tracks were built 
and are owned and operated by the com¬ 
pany. They are laid with 8o-lb. steel rails 
on first-class ties, having the necessary 
cross-overs, both above and below the tip¬ 
ple, to properly distribute the cars to the 
various tracks by gravity. 

POWER HOUSE AND BOILERS 

The buildings are unusually substantial 
for mine buildings, the foundations being 
of concrete and the walls of brick. The 
boiler house is 75x50 ft., with an i8-in. 
wall and gravel roof supported by steel 
trusses. The floor is paved with brick. 
There are at present four tubular boilers, 
of the Erie City type, 6x18 ft., rated at 
150 h.p. each; room is provided for two 
additional boilers. One Wainwright feed- 
water heater which receives all the ex¬ 
haust steam from the dynamo and hoist¬ 
ing engine, purifies and heats the water to 
160 to 200 deg. F. before it is pumped 
into the boilers by Fairbanks-Morse feed- 
water pumps. 

Fuel for the boilers is supplied by a coal 
drag, which carries the slack from the 
shaker screen under the tipple, and distrib¬ 
utes it Cinder each boiler. Outside the 

boiler room is a steel stack 100 ft. high 
and 6 ft. in diameter; a b-it. flue connens 
the stack to steel breeching over the boil¬ 
ers. The engine house is 40x50 ft., with 
an i8-in. wall and gravel roof supported 
by one steel truss. The floor is concrete. 
There is a pair of first-motion hoisting 
engines, 24x36 in., built by the Aetna Foun¬ 
dry and Machine Co., of Springfield, Ill., 
having a differential conical drum tapering 
from 5 to 7 ft. with an 8j4-in. steel shaft 
and grooved for steel rope. There 
is also one iio-volt Western Electric 
Company’s generator, connected directly 
to a 50-h.p. Ideal engine. This furnishes 
lights for all the buildings on top, and 
for the bottom of the mine. The engine 
room is elevated about 10 ft. above the 
boiler room, which not only gives the 
engines the advantage of dry steam, but 
keeps the foundations sufficiently above 
the ground to allow access to the lower 
end of the anchor bolts. The machine 
and blacksmith shop is 30x60 ft., and 
equipped with two forges, 12-in. Buffalo 
blower fan, emery grinder, drill press. 

FIG. I 

hammer, etc. Power for same is fur 
nished by an 8xi2-in. engine. 

The water supply for the entire plant is 
furnished by six 2-in. drive wells put 
down by D. B. Medill, the resident super¬ 
intendent of the company. They are 
driven 25 ft. into the sand and gravel of 
the Sangamon river bottom. The suc¬ 
tion of a No. 9 Cameron pump is directly 
connected to these wells, and the water is 
forced up into a 30,000-gal. tank 70 ft. 
above the boilers. 

BUILDINGS AND MINERS' HOUSES 

The office is a frame building with an 
artificial-stone foundation; it is divided 
into a main office, engineer and superin¬ 
tendent’s room, supply room, vault and 
toilet room with all modern conveniences. 
The hotel is a three-story frame structure 
56x40 ft., containing 22 rooms. There are 
five cottages with six rooms each, and hav¬ 
ing a brick foundation, cellar, hot and cold 
water, electric lights and steam heat. The 
toilet rooms all have closets and wash 
stands, which are connected to a sewer. 
In front of the hotel and cottages is a 
landscape garden supplied with water for 
sprinkling purposes, and laid off in the 
form of a boulevard, with drives and 
gravel walks leading to the office, hotel 
and cottages. 

The mine workings are laid off at right 

angles to the railway track, which runs 
north 17 deg. 22 min. east, and is worked 
room-and-pillar. The double-entry system 
is used, except in the main west entries, 
which are triple. The mine is planned 
so that in the future all the coal can be 
caged on one side and the empty cars 
taken off on the other. The main side 
and stub entries are driven 10 ft. wide 
with a 30-ft. pillar between. Rooms are 
turned off the stub entries at right angles 
with 34-ft. centers and driven 250 ft. long 
and 20 ft. wide, leaving a 14-ft. pillar be¬ 
tween them. It is the custom in this mine 
to drive the rooms as well as the entries 
on sights, thus insuring the uniform 
thickness of the pillar, which also removes 
the danger of a squeeze or creep. The 
main bottom on each side of the mine 's 
16 ft. wide and 8 ft. high, timbered with 
yellow pine 12x12 in., and has a double 
track laid with 35-lb. steel rails on a 
grade of Ij4 per cent, in favor of the 
loaded cars. From each side of- the mine 
where the tracks lead to the cages, there 
is a cross-over diamond, or a double cross¬ 
over. By this arrangement the coal can 
be cross-caged from one track to the 
other and the cars can be more 
easily regulated. The bottom is lighted 
by electricity. The main and side 
entries are laid with 35-lb. steel rails, stub 
entries with 25-lb., and rooms with i6-lb. 
The overcasts which carry the air across 
from one entry to another are built of 
concrete for sidewalks, and the roof is 
made by laying steel rails about 18 in. 
apart. These overcasts have an area of 
about 60 sq.ft. The mine is perfectly dry 
and free from gas. 

ESTABLISHING THE MERIDIAN UNDERGROUND 

The general precision of the mine sur¬ 
vey depends upon the instrument, tape, 
men and conditions of the survey. In sur¬ 
veying this mine the common method of 
plumbing two lines down a single shaft 
did not prove satisfactory, so the writer 
decided to try the rather unusual plan 
of one plumb line down the hoisting shaft, 
and another down the air shaft, and con¬ 
necting the two points above and below 
the ground. The base line on top was es¬ 
tablished, and down below the main west 
entry and air course were open, which 
afforded a desirable connection. The di¬ 
rection of the base line underground A to 
I, was assumed and a traverse run from 
A to B, Fig I, both above and below 
ground. 

The plumb lines are represented by the 
letters A and B hanging in separate shafts, 
the surface stations being indicated by 
small letters, while the underground sta¬ 
tions are numbered. 

The surface survey and the traversing 
of this survey is as follows: 

ScBFACE Survey, 
Courses. Bearings. Distances. 

.4 to a 8. 32° 22' W. 113.88 ft. 
a to 6 N, 72° 38' W. 2W.00 ft. 
6 to « N. 17°22'E. 20.00 ft. 
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TRAVERSE Sl RVEY. 

Latitude. Departure. 

N. s. E. W. 

7H.77 
lit.OH .5.07 

(iO.OO 
2.51.‘.Mi 

07.W> 
■Mi. 18 

■Mi. 18 .5.‘17 812. !t2 
.5 07 

1.07 ;kmi.o.5 

The bearing of the closing course of 
the surface survey, or the line .1 B, is 

found as follows: 
The natural tangent of the angle made 

by the line A B is ' ^7^^ ' = 183.80, or 

the angle is 89 deg. 41 min.; the bearing 

of the line is therefore N. 89 deg. 41 min. 

W. 
To find the length of this line: 

3£6.95_ 
Sine 89° 41 

306.95 
= 306 95. 

0.99998 

The underground survey and the trav¬ 

ersing of this survey are as follows: 

UNDERGROUND SURVEY ASSUMED. 

Courses. Bearings. Distances. 

A to 1 West 1-2.5..5:1 
1 to 2 N. 880 45- w. K'Mi.tiO 
2 to 8 8. 20 15' W. 42.00 
8 to « 8. 0° 18' E. 40.50 

Traverse of Survey. 

Latitude. Departure. 

N. 8. E. W. 

1-25..5:1 
8.ti:i 10(i..5<i 

41,'.Mi 1.04 
40.4'.l 0.-20 

8.tl8 01 4.5 -208 00 
8.*« 

87.82 

The bearing of the closing line of this 

survey, or the line A B, is found as fol¬ 

lows: The natural tangent of the angle 

made by ^ is = 3-347, or 

the angle is 73 deg. 22 min. 
The bearing of the line A B under¬ 

ground is therefore S. 73 deg. 22 min. W. 

To find the length of this line: 

29399 _ 

Sinn 73° 22 
— = 306.84. 

The length of this line A B underground 
is therefore found to check the length of 

the same line on the surface within rea¬ 

sonable limits considering the conditions 

of the survey, but the underground bear¬ 
ing is S 73° 22' W., and the surface line is 

N. 89° 41' W., so the underground line 

must be swung 16 deg. 57 min. to the 
right. The correct bearings of the un¬ 

derground survey are as follows: 

Courses. 

A to 1 
1 to -2 
2 to a 
a to fl 

Bearings. 

N. 7ao (W W. 
N. 710 w. 
S. l!)o 1-2' W. 
8. 170 1.5' W. 

Distances. 

12.5..5:1 
nMi.fiu 
42. (M) 
4'.)..50 

The diamond-working industry in the 

United States had its real beginning in 
1898. It has steadily increased since that 
year. The imports in cut diamonds, not¬ 

withstanding the duty of 10 per cent., 
were nearly two and one-half times the 

value of the uncut imports in 1906. It is 

calculated that at least three-fourths of 

the world’s output of cut diamonds find 
consumption in the United States. 

Safety Chambers in Coal Mines 

In dealing with the use of compressed 
air in coal mines, J. L. Dixon, in a paper 

read before the Coal Mining Institute of 

America, submits an idea that is worthy 

of the attention of coal managers. 

Mr. Dixon says: “In most e.xplosions 
the majority of those lost are asphyiated 
by the afterdamp. In numerous cases 

they have sufficient time to travel a con¬ 

siderable distance before being overcome 
by the deadly gas. Had there been some 

definite point to which these men could 
have directed their steps where fresh air 

and food in abundance could be found, it 

is likely that the death list would have 
been diminished. 

“The plan I wish to suggest, is that in 
every mine, life-saving stations or cham¬ 

bers of refuge should be established. They 
should be excavated in the solid coal, the 

approach should be by a long narrow en¬ 

trance which could easily be rendered ex- 
plosion-proof. The chambers should be 

about 15 ft. by 30 ft., and should be con¬ 

nected with the surface by a compressed- 
air line, which could be put down a 

borehole directly into the chamber, or 

could be laid in the mine in such a way 
that no explosion would disturb it. This 

might be done by laying it in a ditch made 
for that purpose, or by covering it in such 

a manner that the line would not be 

broken by falls of rock. Connections 

should be made from this pipe into each 

chamber of refuge, which, when turned 

on, would give a sufficient supply of air to 

any refugees who may be so fortunate as 

to reach them. 

“These chambers should be amply pro¬ 

vided with first aids to the injured, with 

restoratives, with condensed foods, all in 

damp-proof cases. They should also be 
supplied with electric safety lamps, flasks 
of oxygen, and with modern life-saving 

appliances so that the safety chamber 

could be used as a base from which res¬ 

cuers could go forth to the aid of those 
unable to reach the station. These places 

should also be connected with the surface 

by an explosion-proof telephone system. 

This can be done by laying the wire in the 

compressed-air pipe. I will venture to 
say that there is not one explosion-proof 
system in any mine in the United States. 

.\ 6-in. or 8-in. main line w'ould insure a 

good supply of air for from 200 to 300 

men if confined to three or four safety 
chambers. The line can also be used for 

the transmission of liquid foods, as well 

as a conduit for telephone wires. In or¬ 

der that the miners should have a guide 

to the safety station, arrows pointing in 

this direction should be made on the sides 

of the entries with luminous paint. Full 
instructions represented in the mine 

should be printed and posted in conspicu¬ 

ous places. These instructions should 
fully set forth the uses of the system and 

under what conditions it is to be em¬ 

ployed. At each large mine there should 

be a corps of trained men conversant with 
methods of life saving after an explosion, 

who would act with intelligent and effi¬ 
cient promptness.” 

The Coal Question in Utah 

SPECIAL CORRESPONDENCE 

The Federal grand jury in Salt Lake 

City has returned indictments against 
Everet Buckingham, general superintend¬ 

ent of the Oregon Short Line Railroad; 
the Union Pacific Railroad Company, and 

the Oregon Short Line Railroad Company, 

for violations of the interstate commerce 

law. Against H. G. Williams, general 
manager of the Utah Fuel Company; 

James M. Moore, general western sales 
agent of the Union Pacific Coal Com¬ 

pany; Robert Forrester, geologist and 

agent of the Utah Fuel Company; Wil¬ 
liam D. Foster, secretary to Robert For¬ 

rester; Elroy M. Clark, of Denver, at¬ 
torney for the Utah Fuel Company; Alex¬ 

ander H. Cowie, chief clerk in the office 

of the vice-president of the Utah Fuel 

Company; George A. Moore, agent of the 

company, employed to secure dummies to 
locate coal land for said company, and the 

Utah Fuel Company, as a corporation, for 
conspiracy to defraud; also against 

Thomas A. Moore and Theodore Schultke, 
who located land for the purpose of dis¬ 
posing of it to the Utah Fuel Company. 

The last two will be required to stand 
trial for perjury. 

The foregoing is the result of the in¬ 
vestigation conducted recently by the In¬ 

terstate Commerce Commission, during 
which testimony was given showing start¬ 

ling irregularities. In the cases of the 

Lmion Pacific and Oregon Short Line rail¬ 
roads it was shown that secret rates have 

existed in some instances and that only 

a certain number of retail coal dealers 

were permitted to conduct business in Salt 
Lake and other Utah points. In one in¬ 
stance a dealer, w’ho had been in business 

in Salt Lake for a good many years, was 

refused coal altogether, because he chose 

to sell fuel at a reduction of 25c. per ton 

from the regular rate of $5.25; he was 

thereby forced to retire from business al¬ 

together. The reduction stated was put 

into effect during the past summer when 

the railroads granted dealers a 25c. reduc¬ 
tion in the freight tariff, with the view of 

inducing them to store a winter supply; 
the dealer, D. J. Sharp, believing it proper 

to give his customers the benefit of the 

lower rate. It was shown, too, that ques¬ 
tionable methods, as seems to have been 

the case with the Utah Fuel Compan.v, 

were employed to secure title to coal 

lands. The accused have furnished bonds 

for appearance for trial before Judge 

Marshall during the April term of court. 
It is said other indictments and arrests 

will follow. 
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Smelting Blende Containing 

Calcareous Gangue* 

BY L. BISSCHOPINCKf 

For a long time it was thought that the 
difficulty in smelting zinc blende which 
had a calcareous gangue was due to the 
presence of CaSO* formed when the 
blende was roasted. It was asserted that 
in the muffle the CaS04 was reduced to 
CaS, and that the latter reacted with ZnO 
to form CaO and ZnS. This theory is 
entirely wrong, inasmuch as the affinity of 
sulphur for lime is much greater than its 
affinity for zinc. The thermochemical in¬ 
vestigations of Thomsen established this 
point with certainty. He found that the 
heat of formation of CaS produced in the 
wet way is 98,170 cal. and that of ZnS, 
also produced in the wet way, is only 
41,580 cal., the difference being too great 
to be attributed to the presence of the 
water, and hence these figures are rela¬ 
tively true for CaS and ZnS formed by 
dry means. Practical experience confirms 
the above statement. 

Experiment has established the fact 
that at a glowing heat, ZnS and CaO will 
react in the crucible, or in the muffle, in 
the presence of carbon, forming CaS and 
metallic zinc. If, then, a roasted blende 

• • • containing calamine and a calcareous 
gangue is being worked, nearly all of that 
sulphur which still remains in the roasted 
blende will form CaS with the CaO of 
the calamine and metallic zinc will be 
produced. 

Although the CaS itself does not do 
any harm, its formation in the muffle is 
the cause of the difficulty of reducing the 
zinc from its ore. The reason is the ex¬ 
cessive amount of heat required to break 
up the CaSOi. 

Knowledge of the heats of formation of 
calcium compounds is incomplete, and the 
figures to be given must be considered as 
approximations, which are, however, ac¬ 
curate enough for present purposes. Re¬ 
searches of Thomsen, and Favre and 
Silbermann, show that the heat of reduc¬ 
tion of ZnO is 85,430 cal., and the heat of 
reduction of CaS04 to CaS is 220,200 cal. 
These figures apply, of course, to mo¬ 
lecular weights of the substances in ques¬ 
tion. The molecular weight of ZnO is 
Si.2 and that of CaS04 is 136. Hence one 
part of ZnO requires for its reduction 
85.430^81.2= 1052 cal., and one part of 
CaS04 requires for its reduction to CaS, 
2.20,200-i-136 = 1619 ca. Therefore, one 
part of CaS04 requires for its reduction 
nearly 60 per cent, more heat than does 
one part of ZnO. The logic of this rea¬ 
soning is that the presence of CaS04 in a 
charge requires an excessive amount of 
heat to insure reduction. 

•Abstract of an article In Metallurgie, 1906, 
XXI, p. 726. 

fGodullabtttte, Upper Silesia, Germany. 

The roasted blende of Upper Silesia fre¬ 
quently contains 18 per cent, of CaS04 and 
sometimes more than that amount. The 
furnaces, therefore, have to supply not 
only the heat necessary to reduce the zinc, 
but also the large amount required to re¬ 
duce the CaS04. 

If the zinc in blende which is rich in 
lime is not satisfactorily won, the reason 
is lack of sufficient heat, which may be 
due to too low a temperature in the 
muffle, to too short a period of reduction, 
or to both. 

The Boston Consolidated Mill, 

Utah 

BY L. H. BEASON 

The foundations of the Boston Consol¬ 
idated mill at Garfield, Utah, are about all 
in and within a short time the work of 
raising the structural steel will begin. 
There is great interest in this plant, as 
well as in the one being erected by the 
Utah Copper Company, about a mile away, 
because they will be very different, al¬ 
though the ores to be treated are identical. 
The Boston plant will crush with Nissen 
stamps, while the Utah will be equipped 
with No. 7 gyratory crushers and Chilean 
mills. 

Through the courtesy of A. J. Betties, 
under whose direction the Boston mill was 
designed, and is now being built, I have 
for the Engineering and Mining Jour¬ 
nal, obtained the following data: The 
plant will consist of several structures, 
the principal of which are the main mill 
building, 600 ft. wide by 300 ft. in length; 
the crushing plant, 80 ft. wide by 70 ft. 
long; the crude-ore bin, 300 ft. long, 35 
ft. wide and 40 ft. high; the crushed-ore 
bin, 560 ft. long, 22 ft. wide and 37 ft. 
high; and the repair shop, 43 ft. wide by 
176 ft. in length, which is divided into sep¬ 
arate departments. 

A striking feature of the Boston mill is 
the absence of elevators. The big build¬ 
ing is constructed on the terraces, and 
after leaving the crude-ore bin and crush¬ 
ers at the top of the plant the ore g02s 
practically all the way down to the finish 
by gravity. 

The ore is brought from the mine over 
the tracks of the Rio Grande Western 
railway, and delivered on two tracks over 
the crude-ore bin. This bin is to be 
equipped at the bottom with 40 patent 
gates, through which the ore is fed auto¬ 
matically upon two belt conveyors, each 
30 in. wide, which are designed to carry 
it to two No. 6 style K gyratory crushers, 
whence it passes on through two larg-j, 
1.25-in. revolving screens. The undersize 
goes to two belt conveyors, while the 
oversize goes to two No. 5 gyratory crush¬ 
ers, by which it is crushed to pass through 
a 2.s-in. ring. This falls upon the two 
belt conveyors, which take the undersize 
from the screens, and all goes to the top 

of the crushed-ore bin, where it is again 
taken by belt conveyors, operated each 
way from the center, and distributed the 
full length of the bin. The capacity of 
this bin, as well as the crude-ore bin, is 
for 12,000 tons of ore. 

From the crushed-ore bin the product is 
fed automatically into the stamps, of 
which there are 212, each of 1500 lb. In 
the preliminary tests as much as 10.5 tons 
of ore per stamp was crushed in 24 hours, 
Mr. Betties estimates the capacity of the 
plant at from 2700 to 3000 tons. 

The stamps will reduce the ore to 28 
mesh. No. 28 wire. The product is then 
classified into four sizes, to be run over 
Wilfley tables (of which there are 286) 
the first two sizes, to be finished on the 
Wilfleys while the last two, after passing 
the Wilfleys go into a set of Callow cone 
settling tanks, where they are settled and 
pulped. After being pulped, these prod¬ 
ucts are to pass over a system of Johnston 
concentrators, of which there are to be 
234- 

The finished concentrate from each of 
the machines will be delivered automati¬ 
cally to launders and sluiced through .them 
to large settling bins from which the 
product will be removed by machinery 
into railroad cars and shipped to the Gar¬ 
field smelter. The tailings will be run 
down into the valley, where they will be 
confined in dams. 

The tests conducted by Mr. Betties and 
his assistants showed that an extraction 
of 65 to 67 per cent, can be made by the 
Wilfley tables alone; but by re-treating 
the finer concentrate on the Johnston ma¬ 
chines, the extraction can be brought up 
to from 75 to 80 per cent. The ratio of 
concentration will be 16:1 to 20:1. 

In the designing and construction of the 
mill, Mr. Betties has been assisted by R. 
F. Mosey, mechanical engineer, and L. H. 
Wheeler, superintendent of construction. 
It is estimated that 3400 tons of structur¬ 
al steel material will be used. 

Through a favorable contract having 
been made with the Telluride Power com¬ 
pany, the Boston Consolidated manage¬ 
ment will not be required to build a power 
plant of its own for at least five years. 
The Boston Consolidated, Utah Copper 
Company and Garfield smelter are jointly 
interested in the Garfield townsite and 
water supply. Water for the Boston plant 
is delivered to Spencer spring, and then 
lifted 380 ft. by pumping to a reservoir 
above the mill, which will hold a reserve 
supply of 1,000,000 gallons. 

The present price of bismuth, in a 
wholesale way, at London, is ss. per 
pound. The recent fluctuations have been 
as follows: From Dec. 1, 1904, to March 
6, 1905, the price was los. per pound. 
March 6, 1905, it was reduced to 9s. per 
pound, and Dec. i, 1905 it was further re¬ 
duced to 5s. per pound. 
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RECENT INNOVATIONS IN 
RAND METALLURGICAL PRACTICE 

The New Process of Sliming and Continuous Cyanide Circulation 

BY G. A. AND H. S. DENNY 

The new treatment plant of the Meyer 
& Charlton Gold Mining Company, Ltd., 

which has been in operation for the last 
12 months, embodies practically all the 

radical departures from orthodox Rand 

practice which we have in the past few 
years so persistently advocated, and no 

better method of broadly illustrating the 
results achieved could be adopted than to 

describe briefly the operations of that 

equipment. 

handling of slimes in conical tanks of spe¬ 
cial design; (6) filter-pressing; (7) circu¬ 

lation of cyanide solution. Every one of 

these operations represents an absolute 
innovation on the methods of the time 

when the proposals were made, and the 
suggestion to carry them into practice 
was not too warmly received. 

Up to the present the first four of these 

recommendations may be said to have be¬ 
come general practice. The results ob- 

FILTER-PRESSING AND SOLUTION CIRCU¬ 

LATION 

So much for the first four recommen¬ 

dations. The adoption of the last three is 
quite a different matter, for whereas the 
inclusion of tube-milling does not affect to 
any great extent the general arrangement 

of the orthodox plant, the filter-press sec¬ 

tion aims at the final antiquation and scrap¬ 
ping of the decantation slimes plant—at 
once the mo^fet cherished idol and yet 

withal the most crude and inefficient sec¬ 

tion of the Rand metallurgists’ equipment. 
There is only one way to handle slimes 
economically, and that is to keep them 
alive right up to the moment they are 
ready for burial on the dump. In the 

Meyer & Charlton plant the slimes are au¬ 

tomatically and at no cost transferred 
from one tank to the other, the plant 

FIG. I. MEYER & CHARLTON TREATMENT PLANT, HANDLING 4OO TONS OF ORE PER DAY 

Logend: From left to right, is shown: 
(1) Return solution launder, in which the 
excess solution after automatic and con¬ 
tinuous separation in 35-ft. conical tank is 
gravitated back to mill service tanks. (2) 
The sands treatment tanks. 8 in all (four up¬ 
per. four lower). (3) Two-legged tower 
with bucket elevator in each deg, raising pulp, 
70 ft. In foreground launder conveying pulp 
to elevator from sand battery is shown. The 
Imcket elevator discharges Into launder at top 
and the spitzlutten for separating concen¬ 
trates can be seen between the elevator and 
sands tanks. Spitzkasten classifying sands 

and slimes are immediately over sands tanks, 
but do not appear in photograph. (4) Small 
building to right of elevator contains three 
shaking amalgamated copper plates over 
which the fine ground product from two tube 
mills passes. The tube mills are behind this 
shed. (5) To the right of the shed half 
of the 3.5-ft. conical tank is seen. The peri¬ 
pheral discharge from this tank consists of 
o\er 90 per cent, of solution separated from 
the incoming pulp. This solution is perfectly 
clear and returns direct by the launder first 
mentioned to the mill service tanks. The 
bottom discharge is led by a launder, over 

the bridge shown, to the series of conical 
tanks on the right. The building in the fore¬ 
ground of the bridge is the general mine 
office. (6) To the right of the series of con¬ 
ical slimes tanks is the filter press bouse, 
containing four Dehne filter presses. (7) A 
curious feature in this plant is that the 
sands treatment, tube mills, and water sep¬ 
arating sections, are built on a waste rock 
heap. This is done, firstly, to economize 
space, secondly to provide fall for the pro¬ 
cess, and thirdly to create dumping facilities 
for the sands residues. In every respect the 
idea has fulfilled the expectation held for it. 

Fijj. I gives an excellent idea of the 

general appearance of the plant, while 

Fig. 2 shows the exact arrangement in 

plan. With the aid of these two illustra¬ 
tions the reader should have no difficulty 

in following the course of the ore and so¬ 

lution through the entire process. 

NEW FE.\TURES 

The sections of the apparatus and op¬ 

erations which come under this head, and 
which are the direct consequence, and on 

the precise lines, of the original scheme 
laid down by us in 1003, are: (i) tube 

milling; (2) fine grinding of heavy prod¬ 

uct ; (3) second amalgamation; (4) treat¬ 

ment of reground heavy product with the 

current slime; (5) automatic separation 

of return water or solution to battery, and 

tained from their introduction have been 

excellent in two important directions, viz.: 

increased recovery, and reduced cost. The 

use of the tube mill has had the antici¬ 
pated and important effect of assisting the 

stamp-mill duty and of settling the ques¬ 

tion of concentrate treatment. In the old 

scheme concentrates were made (i) on 

vanners or other mechanical apparatus, 

and then chlorinated; or (2) in spitzlutten 
and treated by cyanide in leaching tanks 

for long periods. The first method was 

very costly, and the second gave high resi¬ 

due losses and was also costly. The 

present scheme does away entirely with 

the separate treatment of concentrates, 

and has added considerably to the profits 

of the companies which have adopted it. 

working on the gravity principle, and 

finally the last traces of gold solution are 

washed out in a few minutes in the filter- 
presses under a pressure of about 85 lb. 

per sq.in. The decantation tanks, flat bot¬ 

tomed, and all on the same level, do noth¬ 
ing automatically. Their use involves 

large pumping plants for transference and 

large cubic-foot capacity for settlement, 
and very heavy capital optlay in installa¬ 

tion. The most modern plants on this 

system completed in the last year have 

represented in capital outlay a figure ths.t 

on fair interest and redemption chargf.- 

would alone amount to 25c. per ton 01 

slime treated. The final washing 6f the 

slimes can only be done at the pressure 

represented in the hight of the tank—a 
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A CONDENSED GENERAL VIEW 

iirally interwoven the question of the life 

of the mine. In those cases where the 
mine has a long life, we believe it would 

he a profitable proceeding to discard the 
decantation system and replace it with the 
one now discussed. 

CIRCULATION OF THE CYANIDE SOLUTION 

THROUGH THE STAMP BATTERY 

To mak’ the best use of the filter press 

the cyanide solution must be circulated 
through the stamp battery. Two points of 

greatest importance are bound in in this 

principle, these being: 

(i) That the gold is attacked by the 

solution from the moment the ore enters 

the stamp-battery mortar-box, the result 
being that about 98 per cent, of the gold 

in the slimes and 70 per cent, of the gold 

in the sands is brought into solution be¬ 
fore either of these two products is 

settled. The slimes, therefore, require no 

actual treatment in the slimes plant or 

in the filter presses, the operation being 

few pounds at most—and the final dis¬ 
charge has to be run away with water to 
slimes dams at the cost of large water 

losses, and high maintenance charges on 

the upkeep of the dams, not to mention 

the loss of gold solution in the imperfectly 

washed slimes. The comparative sched¬ 
ule, shown in table I, reflects the relative 

merits of the two systems. 
The respective results obtainable from 

the two systems show in the above com¬ 
parison all in favor of the filter-press 

scheme and in those cases where water 

has to be purchased the comparison be¬ 

comes more one-sided. In our opinion, 

therefore, the adoption of the first four 

recommendations will, without the slight¬ 

est doubt, be followed by the further 

adoption of the remaining three in all 
future plants. The question as to whether 

existing decantation plants should be 
scrapped immediately is one which will 

also receive a good deal of consideration. 

Into such a calculation, however, is nat- 
A NEARER VIEW 

simply the mechanical one of separating 

and washing out the gold-bearing solu¬ 

tions from the slimes. 

(2) If the cyanide solution is not cir¬ 
culated through the mill there must be 

an unnecessary waste of accumulated ex¬ 
cess solution. The mill water would have 

to be returned from the overflow of the 

main conical tank, while the product 

from the under discharge would contain 

75 per cent, of water, the whole of which 

would have to be made up into cyanide 

solution. As this quantity would repre¬ 

sent more than the losses in the dis¬ 

charged residues and elsewhere, there 
must from time to time be accumulations- 

which would have to be run to waste. 

We do not purpose to enter into great 

detail in this digest, but to illustrate the 

gold-dissolving effect of the circulating 

solution quite clearly, table II is submit¬ 

ted. These figures were averaged from a 
painstaking and laborious study of the 

progress of the solution throughout, and A CLOSE VIEW 
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TABLE I—COMPARISON OF PROCESSES 

DECANTATION PLANT 

1. Transference from tank to tank done 
with big delivery centrifugal pumps. 

2. Separation of slimes and gold-bearing 
solution by allowing slimes to settle and de¬ 
canting off the clear solution; the best sep¬ 
aration leaving from 50 to 60 per cent, of 
moisture in the slimes. 

3. Imperfect washing, by adding water 
after the first solution is drawn off and 
repeating the process of settling and decant¬ 
ing, occupying considerable time and in¬ 
variably leaving quantities of gold solution 
in the slimes. 

4. The slimes discharged with a fiow of 
water through pipes or open conduit to dams. 

5. Average recovery 75 per cent. 

6. Actual working cost per ton treated 
about 48c., not Including losses in water or 
gold solution, or heavy maintenance on dams; 
charging in these items the average cost is 
considerably higher. 

7. Average cost of a complete decantation 
slimes plant for a 100-stamp mill, $125,000. 

CONICAL TANKS AND FILTER PRESSES 

1. Transference from tank to tank done 
by gravity at no cost. 

2. Separation in filter presses leaving only 
26 per cent, of moisture in the slimes. 

3. Perfect washing by pumping water 
through cakes of slimes in the press, at a 
pressure of 85 lb. per sq.ln. The whole 
operation of filling and washing takes about 
40 min. for each press; every trace of 
gold solution being removed. 

4. The washed cakes dropped from the 
press into trucks or conveyor belts and 
dumped directly, carrying 26 per cent, of 
moisture. 

5. Average recovery 95 per cent., or 20 
per cent, higher than the other system. 

6. Actual working cost per ton treated 
about 48c. including dumping, and this work¬ 
ing under disadvantageous conditions on a 
new dump and only running the presses one 
shift per day. This figure of cost Is certainly 
susceptible of a 33 per cent, reduction. 

7. Outside cost for plant for 100 stamps, 
$75,000. 

A TREATMENT PLANT WITHOUT STAMP 

BATTERY 

We regret that we never completed the 
final step in our scheme in which the 
erection of a treatment plant without 
stamp battery, sands plant, or slimes 
plant, was contemplated, on the lines of 
Fig. 3. We have done enough work, how¬ 
ever, to prove that such a scheme is above 
all others suited to the realization of the 
best results on Rand or other plain auri¬ 
ferous ores. The saving in capital outlay 
would be at the very least 33 per cent.; 
the recovery would not average less than 
95 per cent.; while the operating cost 
must on the smaller plant be substantially 
less. A glance at Fig. 3 will show how 
simple the whole design and general 
scheme of such a plant is, and even this 

TABLE II.—SHOWING SOLUTION OF GOLD BY CIRCULATING CYANIDE SOLUTION IN PLANT, ALSO AMOI'NT RECOVERABLE BY 
AMALGAMATION AND SANDS TREATMENT, FOR THE MONTH OF MARCH, Vm,. 
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1 
Kxtracted 
In SaiidM 1 
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Aa. 
OraitiR 
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1 
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! Morur , 
j '• j Boxefl. 

from 1 
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mation { 

Mill. 
i 

Total 
! Extrar- 

tion. 

Total.! 10,740 
<»Z. i 

5837.521: :6.6t.. 1 .58 

i 

.03 .004 63 .03 i 
Ok. oz. 1 

.004 ' 738.375 2560.173 
OZ. 1 OZ. GZ. 

.2533.976!1619.(66 176.0 
t'Z. 1 

813.92 
OZ. 

569.72 
OZ. 

, 274 . *20 
1 OZ. 
5563.304 

Dwt. per ton... 

i 

10.871 
dwt. 

10.871 
{ dwt. 

1.37.'. 4.768 4.728 2.829' 0.326 1..'.71 i.i«i .611 10.3544 

Screen 
value. 

•• 1 
100% .. 12.65 . 43.85 

1 
43.49 1 26.02 ' 3.01 14.47 9.76 4.l>98 95.31 

EXPLANATORY.—A to J (lucluslve). Averages for March. K = Difference between E and H worked out on basis of 6.6 8< 1. to 1 Ore, and taken on 
total tonnage. L = Average for March. M = C — (K L). N = Difference of M — (0 -f P) being amount of gold dissolved in circulating 
solutions between Mill and Plant. O = Average for March. P = Average value for March of undlssolved Gold in Sand and Slime when settled in 
Sand Tanks and delivered to Slimes Plant. Q = P — R. R = Average for March. 

NOTE.—K, L, N, O, Q and R gives disposition of total gold. 

TABLE III.—SUMMARY OF TABLE II. 

Dwt. 
Percentage or 

Total Gold. 
Pulp to Mill. . 

Diseolved In Mortar Buxcs . . 1.375 12. ••■5') 

= Pulp to Mill Plates... . .. 
Extracted on Plates. 

. 9.4% 

.. 4.768 43.85 

— Pulp to Plant. ^85..' 

Dissolved in Transit. 26.02 1 

== 1.899 1 
Extracted on Shaking Tables. . 0.328 3.01 J 

— Pulp to Treatment Plant. 
Extracted In Treatment Plant. 

. .... 1.671 

. 1.061 9.76 

the values at each point were established on 
the data obtained from many check assays. 

The deductions to be drawn from these 
figures are obvious, and no more convinc¬ 
ing argument in favor of reducing the 
whole of the sand to the fineness of a 
slime could be wished for. We had a 
good deal of faith in the powers of a cir¬ 
culating solution, but to find that 85.53 per 
cent of the gold had been extracted be¬ 
fore the ore had been subjected to any 
treatment in either the sands or slimes 
plant came very much in the nature of a 
surprise. That the figures are correct 
there is no doubt. From day to day there 
is naturally a slight variation, but the 
above may be taken as a fair average. 

The slimes plant does nothing more 
than act as a storage plant and the sands 
plant only accounts for 9.76 per cent, of 
the pulp value. The sands plant cost 
$75,000 in the first place and the operating 
cost is 42c. for every ton handled by it, 
while the residues are as high on average 
as 40C., against the slimes residue average 
of 12 cents. 

If these facts be duly considered, it be¬ 
comes quite clear that the sands plant is 
doing very poor work. Further, if to the 
credit of fine grinding the sands, and 
treating them in the presses concurrently 
with the slimes, we carry an amount 

= Residue.. 

equivalent to what we should save by 
leaving out the sand plants altogether, we 
have the following credits to make; viz: 
(i) The interest and redemption of cap¬ 
ital cost of sands plant; (2) the operat¬ 
ing cost per ton; (3) the difference be¬ 
tween 12 and 40c. in the residues. 

Taken together there is in these factors 
a good deal of margin to cover the out¬ 
lay involved in the erection of the in¬ 
creased grinding plant required and the 
cost of grinding. Calculations made on 
these lines show very emphatically in 
favor of fine grinding of sands after al¬ 
lowing 72c. as the cost of reduction from 
3600 holes to 22,500 holes to the square 
inch. 

.•. 0..510 4.698 

99.988 

is capable of further modification, as we 
do not consider it absolutely necessary to 
make use of the amalgamation process at 
all. The coarse particles of gold would be 
reduced in the tube mills to a fineness that 
would render them easily soluble in the 
circulating solution, and in any case there 
would be no other escape for the heavy 
particles of gold once they reach the tube 
mills. The removal of the copper plates 
and the whole scheme of amalgamation 
would carry with it the disappearance of 
amalgam theft, which undoubtedly is re¬ 
sponsible for the loss of a considerable 
amount of gold today. >' 

In the original contribution dealing with 
these questions, which appeared in the 
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Journal of the South African Association 
of Engineers for June, 1906, a mass of 

detailed statements is given, respecting 

every important step in the process. We 

propose here only to briefly refer to some 
of the more important of these. 

WATER CONSUMPTION 

Details are given showing the total con¬ 

sumption of water under the headings of 
power, moisture left in residues, domestic 

supply and evaporation at all points, 
amounting to 170 gal. per ton of ore 

crushed (of which the metallurgical pro¬ 
cess absorbs only 30 gal.) as against an 

average on the fields of over 400 gal. To 

a company with a precarious water supply 

such a saving may mean all the difference 

between continuous and very intermittent 
running; in fact, it might save a property 

from being shut down during the whole 

of the dry season. To a company pur¬ 

chasing water it means an important sav¬ 
ing in working costs. To the industry 

generally the saving is important enough 

to warrant the use of the filter-press and 

circulation-solution scheme on this ground 
alone. 

DISPOSITION OF CIRCULATING SOLUTION 

Tabulated statements and a general de¬ 
scription are given of the flow of the cir¬ 

culating solution throughout the whole 

cycle. This is also graphically shown in 

Fig. 4. The total tonnage of solution, vary¬ 

ing strength and alkalinity, fluctuating 
gold value and total gold in circulation 
are all clearly shown. 

SCREEN ASSAY VALUES 

This is rather an important section, see¬ 

ing that the ordinary methods of arriv¬ 

ing at the screen value are not applicable 

to the conditions obtaining when circulat¬ 
ing solution. Allowances have to be made 

for the enrichment of the solution in mor¬ 

tar boxes, and the detailed method—which 
is an entirely satisfactory one—is given. 

TUBE MILLING 

Various tabulated statements in regacd 

to the work being done by the tube mill 

are given and figures are submitted re¬ 

flecting the additional profits secured by 

the use of these machines. The relative 

merits of tube milling as compared to 

grinding plants are discussed in detail, 
and some interesting deductions are made, 

which from certain points of view favor 

the grinding pan. Full details are given 

in regard to the cost of flints—both as lin¬ 

ing, and as pebbles—together with state¬ 

ments of the general operation of the 

plant. 

ALL SLIMING AND ITS ADVANT.\GES 

An important section of the contribution 

is devoted to a discussion under this head, 

in which the deductions show all in favor 

of such a scheme as opposed to any other, 
on the grounds of, firstly, capital outlay; 

secondly, operating cost; and thirdly, per¬ 

centage recovery. 
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In conclusion we repeat that the process 

which has only one product to deal with 

must eventually oust all others from the 
field, w'hen the ore is as simple in con¬ 

stitution and so amenable to cyanide treat¬ 

ment as those of the Witwatersrand. 

To what extent these remarks may ap¬ 
ply to the gold ores of America, we have 

mine, a coffer-dam is being built across 

the end of Cobalt lake at the south, and 
at about 100 ft. from the shore line, to 

enable the veins running under the lake 

to be developed. The work will cost 

$20,000. 
The Timiskaming & Northern Ontario 

Railway Commission has advertised for 

tenders for mining rights upon three 

other sections of the railway in addition 
to those already disposed of, as follows; 

Between the 90th and 95th miles; be¬ 

tween the 95th and loist miles, and be¬ 
tween the 105th and 108th miles. The 

leases are to run for 999 years, and to be 

subject to a royalty of 25 per cent, on 

the value of the output at the mouth of 
the mine. A cash bonus of not less than 

$1000 per mile must be given by the suc¬ 

cessful tenderers. 

Notwithstanding the setting in of cold 
weather, the rush to Cobalt shows no signs 

of abatement. A large number of Amer¬ 

ican capitalists are on the ground, lookin.g 
for investments and many properties are 
changing hands. Much attention is being 

devoted to the Portage Bay area in the 

western end of Coleman township, from 

which many deals are reported. 

1 he London .U/nnig/onnia/reports that 

the railway in German Southwest Afri¬ 

ca, from Swakopimmd to Tsinneb, has 

been completed. It is a narrow-gage line, 

about 3(x3 miles long, and is e.xpected to 

stimulate effectively the development of 

the northern part of the colony. The 

work of construction, begun in January, 

1904, was considerably delayed by the 

Ilerero outbreak, as well as by a strike on 

the part of the Italian workmen brought 

in to replace native labor. 

Showing cycle of circulating solution metallurgical scheme is under 4n gal. per ton. 
through the whole crushing and treatment Of the total tons of solution in circulation 
plant at the Meyer & Charlton mine. Jo- it will be noticed that 1128 passes through the 
hannesburg. The figiires all refer to tonnages, precipitating Iwxes. This can be Increased 

The only losses are in the sands and slimes or decreased at will, 
residues, and these are water losses, as the The average value of the circulating solu- 
residues are well washed before discharging, tion should I)e about .SO grains. The smaller 

Including evaporation, which amounts to the tonnage of solution put through the boxes, 
8.7 gal., the consumption of water for the the higher llie value iK'comes. and vice versa. 

yet to learn; but we think it probable that 

m many instances ore exists, which offers 

the right conditions for such treatment. 

Feed Water 

Battery 3li7 

Amalgaiiiated Plates 367 

ft 
Mill Service Tank 

New Cobalt Leases 

SPECIAL CORRESPONDENCE 

In pursuance of the policy of the Onta¬ 
rio government to derive a subst.intial 
revenue from all future mining conces¬ 

sions involving property of known pro¬ 

ductiveness, Premier Whitney has an¬ 

nounced that the right to mine the beds 
of Cobalt and Kerr lakes will be put up 

for sale on a cash basis. The area of Co¬ 

balt lake, which remains crown property, 
is 46 acres, four acres having already been 

sold to the Nipissing Company. It is not 

more than 40 ft. deep, and the mining will 
be done from the shore by sinking shafts 

and running levels, as to drain the lake 

would probably give rise to litigation. Two 

claims, known as the Greene and Bessey 

claims, were made on the lake bed, but 

were disallowed. The total area of Kerr 

lake is about 40 acres, 17 acres of which 

have been sold to the owners of shore 

locations, leaving 23 acres to be competed 

for. Tenders were received until Dec. 20. 

but no award has been made. 

Mining under Cobalt lake has already 

begun. .'\t the McKinley-Darragh-Savage 
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COLLIERY NOTES 

Details in the Operation and Development of Anthracite and Bituminous Mines 

Ill charging a hole preparatory to blast¬ 
ing, it is best to insert the tamping a little 
at a time, each quantity being successively 
rammed with the tamping rod, before the 
next portion is inserted. 

.\n ordinary self-dumping cage suitable 
for raising coal from a shaft mine will 
weigh about 5000 lb. complete with dump¬ 
ing angles, chairs, etc. Tw'o such cages 
.am be installed complete for aliout $2200. 

Owing to the difficulty in securing a re¬ 
liable earth near the coal face in a dry 
mine, some managers advocate carrying 
a third wire from outside or some other 
place where a reliable earth can be ob¬ 
tained. 

In determining the size of conductor 
necessary to carr\' a specified electric cur¬ 
rent. one good rule is to see that the den¬ 
sity is not greater than at the rate of 1000 
amperes per square inch sectional area of 
copper wire. 

In a modern electrical plant, it is now 
thou,ght advisable to connect directly each 
generator with its own exciter. Thi.s 
method is not only more economical, bur 
avoids the trouble that would ensue should 
the steam-driven exciter break down. 

.\t one of the larger Southern coke op¬ 
erations, the installation of a coke-draw¬ 
ing apparatus has proved successful. One 
•of the machines is now drawing the 
charge from about 29 bee-hive ovens each 
tla\'. W here labor is scarce, these ma- 
clnnes prove a most valuable substitute. 

When electricity is installed and used in 
a mine, all metallic covering, armoring of 
cables and the frames of generators, 
transformers and stationary motors, 
should, if possible, be carefully earthed 
when the pressure at the terminal for the 
electricity used exceeds 250 volts. 

1 he cost of building and equipping a 
coke-crushing pl.ant for furnishing do¬ 
mestic fuel will amount to about $2800. 
Such a plant would include crushing rolls, 
elev.ators. cylindrical screens, driv'ing ma- 
ehinery. and a hopper-bottom storage bin, 
all complete excepting the 25-h.p. motor 
for driving. 

At one operation where a large excava¬ 
tion was made, the collected data showed 
tifat each cart moved on an av'erage of 23 
cubic yards of dirt in ten hours, at a cost 
of $2.80, which shows that the cost of 
moving each cubic yard is about 13c. This 
figure cannot be considered general as 
vverytbing depends on local conditions. 

I he draw-bar pull of locomotives, 
where all the wheels are driven by a 
^^ingle motor, is greater than where each 
axle is driven by a separate motor. The 

reason for this is that less than one-half 
of the weight of the locomotive is on the 
upper wheels, which, therefore, tend to 
skid and become ineffective, leaving but 
one motor to do the work. 

As a rough check on the graphical and 
instrumental work done in locating, a 
simple curve on a mine haulway or siding, 
it is worth remembering that the radius 
of the curve is equal to 5730 divided by 
the degree of curve. Should minutes oc¬ 
cur in the figure representing the degree 
of curve, they should be expressed deci¬ 
mally as degrees. The result obtained 
will be correct within o.l per cent. 

The draw-bar pull of an ordinary lo¬ 
comotive on a level track is about 20 
per cent, of its weight. On a i per cent, 
grade the draw-bar pull is 19 per cent, of 
the weight of the locomotive. On a 5 per 
cent, grade the pull is 25 i)cr cent, less 
than on the level, while on a 10 per cent, 
grade it is 50 per cent. less. When the 
grade encountered is as much as 10 per 
cent., the draw-bar pull is practically 
nothing, so that a traction locomotive may 
get itself up such a grade, but cannot pull 
any considerable load. 

In fighting a mine fire, or other danger¬ 
ous work of a similar nature, conditions 
often make it desirable to prevent a body 
of fire damp from reaching the explosive 
point. 'I'his fire damp may be in a room, 
entry or shaft, and while the place is be¬ 
ing shut off, it may be found ridvantageous 
to force steam and carbonic acid down the 
shaft or into the place where the fire damp 
is accumulated. A small amount of car¬ 
bonic acid will render fire damp inex- 
plosive, and in this way a serious disaster 
may be delayed until the men have closed 
the shaft or entry and left the point of 
oanger. 

Statistics show that one motor out of 
every eight employed broke down at 
some time during the last year. The rate 
of accident to continuous-current motors 
exceeded the rate among alternating-cur¬ 
rent motors by 40 per cent., while the rate 
amon.g alternating-current dynamos ex- 
exceeded the rate among continuous-cur- 
rent dynamos by 29 per cent. In dynamos,S3 
per cent, of the break-downs occurred in 
the armature and rotors, while 2T per cent, 
were probably due to age and deteriora¬ 
tion. In motors 48 per cent, of the break¬ 
downs occurred in the armatures and ro¬ 
tors. 

In excavating for a railroad siding, or 
any other construction work about a mine, 
it has I'.een shown by long experience that, 
on an average, a two-wheel cart with one 
liorse will travel 200 ft. per min. In haul¬ 

ing the load, the travel is slower, but the 
return is somewhat faster. In this con¬ 
nection also it has been found that the 
time required wdiile loading, dumping, 
waiting to load, etc., is approximately 4 
min. per load. One authority claims that 
on a descending grade three loads are re¬ 
quired to haul one cubic yard of dirt. On 
an ascending grade, estimates are gen¬ 
erally based on four loads to each cubic 
yard of excavation. Where wheel-bar¬ 
rows are used for carrying away the dirt, 
it may be considered that the travel is 200 
ft. per min., and the time for loading, etc., 
is il4 rnin. per wheel-barrow. 

There are many points to be considered 
when deciding what kind of haulage to 
install in a coal mine. Conditions differ so 
widely that fixed rules will not apply, how¬ 
ever; most authorities agree that where 
the road is practically level, the traction 
locomotive with a trolley attachment is 
most suitable. Where grades of 3 to 5 per 
cent, are encountered, and the expense 
necessary to obtain a sufficient quantity of 
sand is considerable, the locomotive with 
third-rail attachment is generally pre¬ 
ferred. On grades of from 5 to 14 per 
cent, there is little doubt but that the 
choice lies between rope haulage and the 
rack-rail system. Since the former lacks 
tlexilfility and must be controlled by an 
engineer located at a point remote from 
the trip, besides making it impossible to 
run more than one train at a time in the 
entry, the rack-rail motor is better 
adapted. Rope haulage also must be run 
at a high speed in order to secure any 
considerable output. 

The accumulation of oil and dust on the 
insulating ring of a series-wound motor 
often causes the segment at the outer end 
of the commutator to come into electrical 
contact with the frame. In a case of this 
kind, if the coal ftice is dry so that the 
machine runner does not receive any se¬ 
vere shock, it is probalde he will make no 
attempt to restore the installation at the 
faulty parts. If the trouble is thus al¬ 
lowed to continue, another of the seg¬ 
ments will likely become faulty, which 
causes a portion of the armature to be¬ 
come short-circuited, thus burning out the 
conductors. If this occurs, the armature 
may have to be entirely rewound. To pre¬ 
vent such accidents, the frame of the ma¬ 
chine should always be effectively earthed, 
so that the earth clock or other instru¬ 
ment on the dynamo switchboard will im¬ 
mediately indicate the development of the 
first fault, and by putting one of the mains 
to earth, the fuse at the motor would melt 
and the fault could be located and reme¬ 
died. 
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The Utilization of Black Sand 

The investigation of the U. S. Geolog¬ 

ical Survey at Portland, Oregon, and the 

claims of the Black Sand and Gold Re¬ 

covery Company, of Chicago, have been 

the subject of considerable discussion, 

both in our own columns and in those of 

the daily press. The communication of 

Mr. Parkyn, of the Black Sand and Gold 

Recovery Company, published elsewhere, 

in reply to some remarks by Dr. Day, in¬ 

dicates a misconception of the problem 

and also of the projects which his com¬ 

pany is promoting. 

The commission of the U. S. Geological 

Survey has had no idea of taking low- 

grade placer gravels and treating them 

directly on shaking tables. Ordinary 

placer-mining methods are amply suf¬ 

ficient to bring such gravels to a concentra¬ 

tion of the black sand, and at the same 

lime the latter is put in an excellent con¬ 

dition for further concentration on shak¬ 

ing tables. There are many highly ef¬ 

ficient shaking tables, such as the Wilfley, 

adaptable for this w’ork. Moreover, Mr. 

Parkyn is wrong in his statement that the 

Lovett separator is the only magnetic 

separator which can handle wet material 

containing magnetic iron. Finally, the 

method of extracting gold from black 

sand by leaching with cyanide solution is 

neither new nor patentable. To our own 

knowledge, such material was so treated 

experimentally 12 years ago. The results 

showed uniformly a high extraction of 

gold and a low consumption of cyanide, 

while from the leaching standpoint the 

raw’ material was practically ideal. The 

only drawback was the insufficient supply 

of the material offered. Of course, the 

utilization of black sand as an iron ore, 

by electrothermic smelting or otherwise, 

is an old idea. The practical difficulty is 

that the black sand is too widely scattered. 

An iron mine extending over one hundred 

miles or so of sea coast or river bottom 

would be rather diffuse. 

There appears to be a general misconcep¬ 

tion as to this black sand investigation. We 

believe that Dr. Day’s original idea was 

to look into this material as a possible 

commercial source of platinum, but he 

soon found that it contained other min¬ 

erals of commercial value, wherefore he 

turned his attention to them also. Finally 

came the idea of smelting the sand for 

iron in an electric furnace. It is probable 

that the material w'ill really prove an im¬ 

portant source of platinum, and in this re¬ 

spect Dr. Day’s ideas will be justified. Its 

value as a source of iron is more prob¬ 

lematical. 

The process finally adopted by the com¬ 

mission was worked out by Henry E. 

Wood, of Denver, to which certain feat¬ 

ures w’ere added. It consists essentially 

in classifying the material into various 

sizes by screening, the sizes larger than 

8 mm. being hand-picked, while the 

smaller sizes are jigged or washed on 

Wilfley tables. The concentrates are 

dried and passed under Wetherill mag¬ 

nets with successively increasing current, 

yielding separate products consisting of 

magnetite, chromite, or ilmenite, garnet, 

hypersthene, monazite and zircon. With 

a little additional cleaning these are sup¬ 

posed to be ready for the market. 

The very fine leaf gold, w'hich is found 

on the sea coast, goes into the concentrate 

almost wholly; after repeated concentra¬ 

tion, the gold is found in the concentrate 

each time. The final product could be 

treated easily by the cyanide process. 

This, however, would not e.xtract the plat¬ 

inum, if platinum were present. Conse¬ 

quently, a different mode of treatment has 

been planned, which it is hoped w’ill yield 

both the gold and the platinum, but the 

commission has not yet had an oppor¬ 

tunity to prove whether this w’ill be a 

method that is feasible commercially. 

Anyway, private interests are now suc¬ 

cessfully extracting platinum from this 

material. 

However, to our mind, this is a minor 

problem. The great problem is how to 

collect the black sand. So far as we know, 

the Geological Survey has not yet solved 

it. It is an engineering problem rather 

than a geological or metallurgical. As we 

remarked above, an iron mine extending 

over a hundred miles of coast would be 

rather diffuse. It is true, however, that 

there is a great accumulation of black 

sand at the mouths of rivers, where it ap¬ 

pears that the heavy minerals, brought 

down through the geological ages, have 

remained behind while the quartz has 

been washed away. To what depth these 

deposits of black sand may go is entirely 

unknown, as is also their workability 

under the conditions of the rising and fall¬ 

ing of the tides, and the dangers of pe¬ 

riodic storms. 

In regard to black sands collected in 

hydraulicking and in dredging, they are 

all of considerable interest, inasmuch as *Illustrated 
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they are found to carry more or less per¬ 

centages of rare and valuable minerals. 

It will be for each hydraulicking or dredg¬ 

ing plant to test and determine whether 

the quantity and value of these minerals 

is sufficient to warrant the expenditure 

necessary to put up a mill for separating 

them. The especial value of Dr. Day’s 

investigation has been the demonstration 

that these sands contain valuable, although 

small, percentages of platinum, osmium, 

iridium and other marketable substances. 

Secondly, he and his staff have worked 

cut practicable methods of treatment, and 

in these as in many other methods the 

determination of the process is the prime 

consideration, while the demonstration of 

machines is secondary. But the chief 

problem of all is the original collection of 

the sand, and that does not appear to have 

leceived much consideration. 

The New Cyanide Process of the 

Witwatersrand 

During the last three years we have on 

many occasions recorded the progress in 

metallurgical practice on the Witwaters- 

rancl, and it has been with a great deal 

of interest that we have observed the 

gradual evolution of the scheme to adopt 

tube mills and filter presses, accompanied 

by the circulation of cyanide solution 

through the stamp battery, as advised by 

the Denny Brothers in a noteworthy con¬ 

tribution to the Chemical, Metallurgical 

and Mining Society of South Africa in 

July, 1903, which was reproduced in the 

JoL'RN.XL, and since then we have com¬ 

mented upon a number of more recent 

contributions bearing upon the same sub¬ 

ject. 

The suggestion finally culminated In 

the erection of two plants embodying the 

principles advocated by the Denny Broth¬ 

ers, and after several months’ operating 

e.xperience the results were made public 

in a contribution entitled “Rand Metallur¬ 

gical Practice and Recent Innovations,” 

presented by them before the South Afri¬ 

can Association of Engineers a few 

months ago. A study of this exhaustive 

statement shows that the combined pro¬ 

cess of tubeTinilling, filter-pressing and 

circulating the cyanide solution through¬ 

out the whole plant, has achieved very in¬ 

teresting results with regard to low cap¬ 

ital cost, low operating cost, and high re¬ 

covery of gold. Our readers will be glad 

to have the concise summary of the new 

process which Messrs. Denny have con¬ 

tributed to this issue, which will surely 

stimulate consideration of this new and 

important departure in gold extraction. 

Mining Conditions in the 

Transvaal 

The close of 1906 sees the mining in¬ 

dustry of the Transvaal in an unhappy 

state, although the production for the year 

is the largest ever recorded. A good 

many of the producing mines are doing 

well, but little progress is being made 

with new properties. The market in the 

Kafir stocks in London does not interest 

anyone. Many persons have lost money 

in their investments in these stocks, owing 

to the general 1 overvaluation. The non¬ 

producing mines are running into deb% 

and many of them will have to be pro¬ 

vided with fresh capital before they can 

arrive at the milling stage. The most 

hopeful feature in the general situation 

is the fact that operating costs have been 

reduced to a lower point than formerly, 

and ore of $6 grade can now be worked 

in such a way as to meet expenses. 

The labor question is, of course, the big 

question. Undoubtedly the use of Chinese 

labor is doomed. There will not be any 

sudden withdrawal of the Chinese—both 

parties seeing the folly of that—but as 

soon as the contracts expire, the Chinese 

will be sent home. These contracts begin 

to expire at fche end of 1907. We may 

look, therefore, for a further large pro¬ 

duction of gold in the Transvaal in 1907, 

although possibly not so large as in 1906, 

but after that the outlook is for a dimin¬ 

ishing production because there will be 

insufficient labor. 

There will be no revival of interest in 

the market for Kafir shares until the 

mines yield a fair return on the cost price 

as established by the market. .\t present, 

good authorities consider that there arc 

very few that are worth buying. The 

future of the Rand depends largely upon 

the introduction of improved methods of 

mining, such as the development of an 

economical sloping drill, which will per¬ 

mit the same tonnage of ore as at present 

to be produced with fewer men. The gen¬ 

eral condition of mining in the Transvaal 

will be greatly improved by a reduction 

in the cost of living, which would permit 

more white men to be employed in the 

mines, and it is to be hoped that changes 

in conditions will bring that about. 

Car Shortage 

The car shortage, which is a general 

topic of discussion in the West, has be¬ 

come a, serious matter, specially affecting 

the coal trade. Car shortage is the gen¬ 

eral term, but the deficiency exists in mo¬ 

tive power also, interfering with the 

movement of trains and delaying both de¬ 

liveries of freight and return of empty 

cars. In large part this condition is at 

once a sign and a result of the great pros¬ 

perity of the country during the past two 

years. Large crops, a great demand for 

goods and construction materials, have 

overtaxed the railroads. They have failed 

to provide additional equipment and mo¬ 

tive power in time to meet the demands 

upon them; trade has grown faster than 

transportation facilities, to the conse¬ 

quent embarrassment of both. 

The coal trade is not the only sufferer. 

Blast furnaces and steel works report 

trouble from delays in receiving, supplies 

of fuel and ore, while their yards are con¬ 

gested with finished material, which can; 

not be shipped, though it is urgently 

needed by consumers. In Montana the 

copper mines have been delayed in their 

work by the slow transportation of ore 

to concentrators and smelters. 

Much blame is cast upon railroad man¬ 

agers for the short-sighted policy in fail¬ 

ing to provide what is needed to meet the 

demands upon the roads. This is natural 

and to some extent deserved, but it is not 

altogether just. In many cases traffic has 

grown faster than anyone could foresee. 

Existing car and locomotive works have 

been overrun with orders, and have not 

been able to make deliveries in anything 

like the time demanded. 

Notwithstanding these excuses, there is 

no doubt that many companies have been 

too cautious in their provisions for in¬ 

creased traffic. There is room also for 

much improvement in methods of handling 

and distributing cars, as most progressive 

railroad managers will admit, and advance 

in that direction is very slow. 

The recent decision of the Homestake 

company to give all its employees an 

eight-hour day, at the same rate of pay as 

heretofore, which was unasked by any 

except the miners, has greatly disturbed 

mining conditions in the Black hills. The 

new policy of the Homestake company is 

regarded generally as a political move and 

is greatly deprecated by the other 

operators in the district. 



1J26 THE ENGINEERING AND MINING JOURNAL. December 29, 1906. 

Metallics 

A furnace of the McDougall type costs, 
•erected, from $$ to $6 per square foot of 
hearth area. 

An 18-lb. hand stamp will reduce the 
size of ore for a sample eight times as 
fast as a single jack. 

Dynamite can be detonated by 2 grains 
•of fulminate, but it requires at least 10 
grains of fulminate to detonate gun-cot¬ 
ton. 

Rise of temperature in battery mercury 
siiminishes the surface tension, and the 
viscosity of the mercury, thereby allow¬ 
ing it to flow more readily. 

While tire or shock may explode pow- 
•der under favorable conditions, the use of 
a detonator is necessary to obtain the 
most power from the explosive. 

The British courts hold that a mine 
manager is not liable for disaster due to 
incorrect maps prepared by others and ac¬ 
cepted by him in good faith. 

The air pressure produced by explo¬ 
sions often renders a miner unconscious 
so that the afterdamp catches and kills 
even when the victim was neither burned 
nor near the initial explosion. 

The- American Sheet Tin Plate Com¬ 
pany has announced that hereafter it will 
stamp every sheet of its roofing plate 
with the number of pounds of coating it 

■carries per bo.x of 20x28-in. plates. 

The mining company operating at 
Friedrichssegen on the Lahn, Germany, 
is reported as being about to erect a zinc 
smeltery, together with a sulphuric acid 
works. It is intended to enter the market 
tor foreign ores. 

A dust-settling chamber should be of 
•such section that the velocity of the fur¬ 
nace gases passing through it will be re¬ 
duced to 4 ft. per second and before the 
gases are allowed to escape through the 
chimney they should remain in the cham- 
hcr long enough, say 15 seconds, for the 
oust to settle. 

Pyrite is changed into the magnetic sul- 
I'hide by roasting for 10 to 20 minutes at 
dull red heat (600 deg. C.). The mineral 
becomes black, indicating the formation of 
the magnetic sulphide. If brownish or 
reddish particles are manifest, it is an 
indication that the roasting has gone too 
far. oxidation having been begun, which 
is undesirable. 

The chief weakness of the dry assay of 
lead is its absolute unreliability in all 
^ases where the ores treated are complex 
or of low grade. Even under the most 
favorable conditions this method is of 
little value where approximate accuracy 
is desired. The results of metallurgical 
tests should never be calculated on the 
"basis of anything but the wet assay. 

The mining and metallurgical compa¬ 
nies which operate railways will be inter¬ 

ested in some figures which have recently 
been published for the Harriman lines. 
The cost of car repairs on these lines has 
averaged $2.42 per car per month for ii, 
704 steel freight cars, and $3.74 per car 
per month for 10,641 w'ooden freight cars. 
These figures are the averages of records 
covering a period of 17 months. 

It has been established that a wooden 
beam, which for a short period will sus¬ 
tain safely a certain load, may break 
eventually if the load remains. For in¬ 
stance, wooden beams have been known 
to break after fifteen months under a con¬ 
stant load of but 60 per cent, of that re¬ 
quired to break them in an ordinary 
short test. There is but little definite and 
systematic knowledge of the influence of 
the time element on the behavior of wood 
ruder stress. 

Tin as a roofing material has fallen far 
in reputation during the past few years, 
on account of the substitution of steel 
sheets for wrought iron and the competi¬ 
tion among manufacturers to reduce the 
tin coating to the thinnest possible wash. 
The old-time tin roof, laid by honest 
workmen, was expected to last and often 
did last for more than a generation. The 
present-day tin roof has such a facility for 
developing leaks that architects, builders 
and owners have learned to avoid its use 
wherever any other roofing will answer. 

For the volumetric assay of lead the 
molybdate method is generally used. When 
the ore contains more than 3 per cent, 
lead and does not contain any consider¬ 
able quantity of limCj this method gives 
excellent re.sults. If the percentage )f 
lime be so high as to interfere with the 
accuracy of this method, the sulphate- 
chromate method devised by H. A. Guess 
may be advantageously employed. When 
the lead amounts to less than 3 per cent., 
satisfactory results may be obtained by the 
addition to the sample of a weighed 
amount of lead sulphate, sufficient to bring 
the percentage of lead in the sample above 
3 per cent., the addition being, of course, 
deducted in computing the result of the 
titration. 

In connection with the improvements at 
the Great Falls smelter of the Boston & 
Montana Company, a chimney is to be 
erected which will be not only the largest 
and highest in the world, but also may be 
the highest masonry structure. It will be 
50 ft. in diameter, and upward of 500 ft. 
in bight, the precise bight not yet having 
been determined. It will be constructed 
of radial brick. It is particularly inter¬ 
esting to note that the question of me¬ 
chanical draft was carefully considered, 
and it was decided by the engineers of the 
company that the chimney would be the 
cheaper means of moving the volume of 
gas required, the estimated demand on a 
fan-installation being something like 3000 
I’.orse-power. 

In American silver-lead smelting prac¬ 

tice, the baghouse appears again to be 
coming into favor. The installation at 
East Helena, Mont., which was out of 
commission for several years, is now be¬ 
ing employed again. In the lead-smelt¬ 
ing department of the United States 
Smelting Company, at Salt Lake City, 
Utah, a baghouse is now being installed. 
It is hoped that this will to some extent 
obviate the smoke trouble. Of course it 
will not prevent the sulphur dioxide from 
escaping into the atmosphere, but it will 
collect the dust and soot, the presence of 
which in the smoke from these works is 
one of the chief objections of the inhabi¬ 
tants of the valley. Of course, this 
smoke should be collected for economic 
reasons, not to speak of any other. 

In the summer of 1899 certain smelters 
in Kansas received small shipments of 
blende concentrate from Creede, Colo. 
The real development of the zinc industry 
west of the Rocky mountains may be 
dated from this time. At first, the Colo¬ 
rado ore was regarded askance, although 
that received from Creede was really a 
superior ore by any standard save that 
which e.xisted among Kansas-Missouri 
smelters, who based their ideas at that time 
upon the ore of remarkable purity which 
was afforded by the Joplin district. They 
considered an iron content of upward of 2 
per cent, in a zinc ore to be highly objec¬ 
tionable; and in fact, in view of their 
smelting methods and equipment at that 
time, it was objectionable. The attempts 
to smelt even the comparatively clean ore 
from Creede in 1899 were disastrous. 

Among the early installations of the 
Huntington-IIeberlein process outside of 
luirope were two in Australia—one at the 
works of the Tasmanian Smelting Com¬ 
pany, at Zeehan, Tasmania; the other at 
the works of the Broken Hill Proprietary 
Company, at Port Pirie, Xew South Wales. 
At the works of the 'rasmania Smelting 
Company galena ore high in zinc is desul¬ 
phurized. After a partial roasting the hot 
ore (containing about 10 per cent, sulphur) 
is charged into a conical converter, 5 ft 
6 in. in diameter and 5 ft. deep. Air is 
blown through the charge at a pressure of 
17 oz. The ore is burned down to i per 
cent, sulphur. The operation lasts from 
two to four hours, averaging three hours. 
.•\t the works of the Broken Hill Proprie¬ 
tary Company, at Port Pirie, Australia, the 
ore treated is galena concentrate assaying 
50 to 55 per cent, lead, 10 per cent, zinc 
and 26 oz. silver per ton. This is mixed 
with crushed hematite, limestone and sand 
in such proportion as to produce an easily 
melted slag, low in silica. The charge is 
roasted in Ropp furnaces, which discharge 
their product in a mealy condition. While 
still hot it is fed into the Huntinglon-Hc- 
berlcin converting pots, of which there are 
17, arranged in a row; each pot holds 8 
tons of charge. The pots have the form 
of a segment of a sphere, being 8 ft. in 
diameter and 6 ft. in depth. 
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CORRESPONDENCE 

Discussions by Our Readers of Various Topics of Interest 

The Black Sand Investigation 

My attention has been called to Dr. 
David T. Day’s letter in the Journal of 
Oct. 27, in which he took exception to 
some of the claims made by the Black 
Sand and Gold Recovery Company, of 
Chicago, in some of its printed literature, 
and by inference credited the company 
with making claims that have never been 
•made. 

After Dr. Day’s letter appeared, I called 
on him personally, explained the scope of 
the operations being conducted by the 
Black Sand and Gold Recovery Company, 
and called his attention to the process 
patent included in what is known as the 
Lovett method for recovering gold from 
the black sands; the patent referred to 
having been granted by the United States 
Goverment over a year before the Govern¬ 
ment’s investigation of the black sand was 
started. 

The Black Sand and Gold Recovery 
Company has never at any time even 
hinted that the Geological Survey ever 
tested any of the patented apparatus be¬ 
longing to the company, nor has it ever 
claimed an actual monopoly to the black 
sands or to the Government’s method for 
treating the sands. But it has claimed 
and does claim, that through its patented 
magnetic separator, its several patented 
concentrating devices, its process patents 
for recovering the gold from sand that 
has been magnetically separated, and its 
patented bedrock pneumatic pipe dredge 
it holds a “virtual" monopoly for the suc¬ 
cessful commercial treatment of the black 
sands for the following reasons: 

(1) There is no other magnetic sep¬ 
arator on the market, or known to exist, 
that can compete with the Lovett sep¬ 
arator in low cost of operation. 

(2) The Lovett separator is the only 
magnetic separator in existence that can 
make a commercial separation of magnetic 
iron from black sand in commercial 
quantities, while the sand is in a wet 
condition. 

The capacity of the Lovett sep¬ 
arator in handling dry sand is many times 
greater than the capacity of any other 
separator that can do the work. 

(4) By extracting the magnetite from 
the raw material as the raw material is 
recovered, the Lovett method, as opposed 
to the ordinary sluice and the bumping 
table used by the Government, makes it 
possible to handle and concentrate enor¬ 

mous quantities of the raw material with¬ 
out losing a large percentage of the gold 
present in original material. It would re¬ 
quire an acre or more of the ordinary con¬ 
centrating tables to handle the sand re¬ 
covered by a single dredge, or to do the 
work of a few Lovett separators. 

(5) The Lovett process is the only 
practical commercial method of recovering 
the gold from the sand from which the 
iron has been extracted magnetically. 

On calling Dr. Day’s attention to the 
Lovett process patent, he generously ad¬ 
mitted that at least in part of its work 
at Portland, the Government, without 
knowing of the existence of this patent, 
had employed the process described in it. 
Dr. Day’s contention that our claims to a 
■'virtual’’ monopoly did him an injustice 
and tended to mislead the public, may be 
well taken, with the limited knowledge he 
had at the time of the operations of the 
Black Sand and Gold Recovery Company, 
but it was never the intention of this com¬ 
pany to mislead the public or anyone else for 
we believe, and still believe that our super¬ 
ior method of handling the black sands 
will give us an actual monopoly of the 
black-sand business, including the manu¬ 
facturing of steel, on the Pacific Coast. 

Herbert A. Parkyn. 

Chicago, Ill., Nov. 7. 1906. 
[We have elsewhere commented on this 

matter.—Editor ] 

A Substitute for Diamonds in 
Drilling 

T noted in a recent issue of the Journal 

a little paragraph to the effect that tanta¬ 
lum may possibly be used in the future 
to replace diamonds in drilling. I have 
been endeavoring for some time to find 
something that would do that, at least in 
the softer rocks in which the greater part 
of our drilling is done, and am desirous 
of experimenting with anything that 
promises good results. Will you kindly 
inform me where tantalum can be ob¬ 
tained, and in what shape and quantity? 

C. A. 
Deerwood. Minn., Dec. 5. 1906. 
[The note referred to was certainly in¬ 

teresting, but we think it expresses a hope 
for the future rather than a fact of the 
present. So far as we are aware, tan¬ 
talum is produced only by Siemens & 
Halske, of Berlin, and is used only for the 
preparation of the filaments for a new 
form of incandescent electric lamp, and 

for the manufacture of writing pens as a 
substitute for steel pens. However, the 
metal has properties of extraordinary 
value, and it is likely to find use for many 
things, including drills, when it becomes 
a regular market commodity, which at 
present it is not. A good deal has been 
published recently in the Journal on this 
subject, which may be found by reference 
to the indices.—Ed.] 

Depreciation ot Smelting Plants 

In your editorial on “Depreciation of 
Smelting Plants’’ and the resultant dis¬ 
cussion, there has not been brought out, 
to my mind, in its proper proportion the 
question oi “depreciation due to the ad¬ 
vance in the state of the art.’’ 

When I was studying electrical en¬ 
gineering at Trinity College, Hartford, 
Prof. Win. Lispenard Robb, who was then 
engaged as expert in several accounting 
suits, brought this forcibly to my knowl 
edge. While in electrical engineering the 
advance has been so fast to give especial 
prominence to this phase of accounting, 
nevertheless it is a decided but less im¬ 
portant factor in determining the proper 
allowance for depreciation of smelting 
plants. The invention of the “Welsbach" 
mantle has put the electrical lighting in¬ 
stallations to a most'serious competition 
and their rather poor industrial condition 
can be attributed in a large measure to 
this cause. Similarity, in the zinc business 
the adoption of the mechanical roaster, 
which operates for as lo\v as 25c. per ton 
of ore for labor, power, and repairs, is so 
general as to destroy the capital worth of 
the old multiple-hearth hand roaster, of 
which the operating cost is $i to $1.25. 
Therefore, a rigid system of book-keeping, 
in which broad principles of economics 
are recognized, would wipe off at once 
their value from capital inventory. 

The advance also in the methods of 
treating complex sulphide ores, by im¬ 
proved wet, magnetic, and elcctrastatic 
concentration, as well as by better work at 
the reduction plants in treating zinc ores 
high in iron, has destroyed the natural 
monopolistic value of the Joplin zinc 
field. Illustrations could be easily given 
in the metallurgy of iron, lead and cop¬ 
per, Probably most striking is the case 
of the soft Mesaba ores. 

In mining, however, the tremendous in¬ 
crease in the consumption of metals in 
the past ten years has not lessened the 
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value of the older mines possessing ores 
that are easily treated, but has rather in¬ 
creased the value of all mineral reserves. 

If, however, a severe industrial crisis 
should occur the value of the old and re¬ 
stricted mines would be lessened. But it 
is in the smelting business that “depre¬ 
ciation due to the advance in the state of 
the art” is most pronounced. 

Any proper system of accounting will 
allow for this, but its proportion is uncer¬ 
tain. Undoubtedly the best way for any 
concern is to replace immediately old ma¬ 
chinery by new, as soon as it is certain 
that the new is better. The most conspic¬ 
uous exponent of this policy was Andrew 
Carnegie, who himself set the standard of 
the art. Woolsey McA. Johnson. 

Colorado Springs, Colo., Dec. 21, 1906. 

The^Sulphide Corporation 

SPECIAL CORRESPONDENCE 

The Sulphide Corporation has issued its 
report for the year ended June 30 last. 
Though a net profit of £94,000 was made, 
it has been deemed best not to distribute 
any dividend among ordinary sharehold¬ 
ers, though £55,000 is paid as a 10 per cent, 
dividend among the preference sharehold¬ 
ers. The company commenced the finan¬ 
cial year with a balance of £94,000, so it 
has now a balance on hand of £133,000 of 
undivided profit. Certain shareholders are 
kicking at this continued suspension of or¬ 
dinary dividends, for it is just six years 
since they received an54:hing. The com¬ 
pany has been obliged to spend much 
money on capital account out of revenue 
during the last few years, for the provision 
of new plant, and it has been the ordinary 
shareholder that has had to suffer. In 
addition’to these expenses much trouble 
has been caused by the creep that oc¬ 
curred in the mine at Broken Hill, N. S. 
W., in May last, and for this reason also 
it is advisable that plenty of money should 
be kept in hand. The financial troubles of 
the company originated with its being 
saddled with £500,000 capital, representing 
the abandoned Ashcroft process. Logi¬ 
cally, the capital of the company should 
have been written down by this amounnt 
when the process was dropped. If that 
had been done, the ordinary shareholders 
would have had some of the profits now 
going to the preference shares. Besides 
this, with a smaller capital it would have 
been possible to issue additional shares to 
provide for the new metallurgical plant, 
instead of paying for it out of revenue. 
In that case, the ordinary shareholder 
would have benefited still further. The 
opportunity for adopting such a policy has 
now, however, passed by, and the direc¬ 
tors are doing everything for the best, so 
that the grumbling of shareholders ’s 
quite unreasonable. With regard to the 
results of the year’s work, it is not neces¬ 
sary to enter into details. 

New Publications 

“A Practical Handbook on the Distil¬ 
lation of Alcohol from Farm Products.” 
By F. B. Wright. Pp. 194; illustrated. 
5x7 in., cloth, $1. New York, 1906: Spon 
& Chamberlain. 

“Grundriss der Eisenhiittenkunde.” By 
Dr. Hermann Wedding. Pp. 392; il¬ 
lustrated. 5J4x8j4 in.; paper, 9 marks; 
cloth, 10 marks. Berlin W., 1906: 
Wilhelm Ernest & Sohn. 

“The Bryozoan Fauna of the Rochester 
Shale.” R. S. Bassler. U. S. Geological 
Survey, Bull. No. 292. Pp. 137; illus¬ 
trated. 6x9 in.; paper. Washington, 1906: 
Government Printing Office. 

“Geology of the Bighorn Mountains.” 
By N. H. Darton, U. S. Geological Sur¬ 
vey, Professional Paper No. 51. Pp. 129; 
illustrated. 9xiij4 in.; paper. Washing¬ 
ton, 1906: Government Printing Office. 

“Text Book on Geodesy and Least 
Squares Prepared for the Use of Civil 
Engineering Students.” By Charles L. 
Crandall. Pp. 329; illustrated. 6x9 in.; 
cloth, $3. New York, 1906: John Wiley 
& Sons. 

“California Miners’ Association. Pro¬ 
ceedings of he Fourteenth Annual Con¬ 
vention, Held at Nevada City, November, 
1905. ” Pp. 149; illustrated. Sxgyi in.; 
leather. San Francisco, 1906: Press of 
the Hicks-Judd Company. 

“Report of the Department of Mines of 
Pennsylvania for 1905. Part I, Anthra¬ 
cite; Part H, Bituminous.” Pp. 1332; 
illustrated. 6x9^4 in.; cloth. Harris¬ 
burg, Penn., 1906: Harrisburg Publish¬ 
ing Company, State Printer. 

“Turbine Water Wheel Tests and power 
Tables.” By Robert E. Horton. U. S. 
Geological Survey, Water Supply and Irri¬ 
gation. Paper No. 180. Pp. 134; illus¬ 
trated. 6x9 in.; paper. Washington. 1906; 
Government Printing Office. 

“Rhodesia Chamber of Mines (Incor¬ 
porated), Bulawayo. Eleventh Annual 
Report for the Year Ended 31st March, 
1906. ” Pp. 125. yYzxio in., cloth,. Bul¬ 
awayo, Rhodesia, 1906: Argus Printing 
and Publishing Company, Ltd. 

“Geology and Water Resources of 
Owens Valley, California.” By Willis T. 
Lee. U. S. Geological Survey, Water 
Supply and Irrigation. Paper No. 181. Pp. 
28; illustrated. 6x9 in., paper. Washing¬ 
ton, 1906: Government Printing Office. 

“Rocks of the Cape Colville Penin¬ 
sula, Auckland, New Zealand, Vol. II.” By 
Professor Sollas. Introduction and des¬ 
criptive notes by Alexander McKay. Pp. 
215; illustrated. 7)4x954 in., cloth. 
Wellington, 1906: John Mackay, Gov¬ 
ernment Printer. 

“Bibliography and Index of North 
American Geology, Paleontology, Petrol¬ 
ogy and Mineralogy for the Years 1901- 
1905, Inclusive.” By Fred Boughton 
Weeks. U. S. Geological Survey, Bull. 

No. 301. Pp. 770 6x9 in.; paper. Wash¬ 
ington, 1906: Government Printing Office. 

“Underground Waters of Tennessee 
and Kentucky West of Tennessee River, 
and of an Adjacent Area in Illinois.” By 
L. C. Glenn, U. S. Geological Survey, 
Water Supply and Irrigation Paper No. 
164. Pp. 173; illustrated. 6x9 in.; paper. 
Washington, 1906; Government Printing 
Office. 

“Formation et Recherche Comparees 
des Divers Combustibles Fossiles (Etude 
Chimique et Stratigraphique).” By L. 
Lemiere. Extract from Bulletin de la 
Socictc de I’Industrie minerale, Quat- 
rieme serie—Tomes IV et V. Pp. 284; 
illustrated. 5)4x9 in.; paper, 7 fr. 50. 
Paris, 1906; H. Dunod et E. Pinat. 

“Nitro-Explosives.” By P. Gerald 
Sanford. Second edition, revised and 
enlarged. Pp. 300; illustrated. 5)4x8)4 
in.; cloth, $4. New York, 1906: D. Van 
Nostrand Company. 

Contents. Introduction. Nitro-glycerin. 
Nitro-cellulose, etc. Dynamite. Nitro- 
benzol, roburite, bellite, picric acid, etc. 
Smokeless powders in general. Analysis 
of explosives. Firing Point of explo¬ 
sives, heat tests, etc. The determination 
of the relative strength of explosives. 

“Universal Dictionary of Mechanical 
Drawing.” By George H. Follows. Pp. 
60; illustrated. 8xii in.; cloth, $1, net. 
New York, 1906: Engineering News 
Publishing Company. 

Contents: Introduction and an alpha¬ 
bet. Letters and lettering. Figures and 
dimensions. Projection and projected 
views. Sectioning and sectional views. 
Finishes and the finish mark. Dimen¬ 
sioning. The record strip. Nomencla¬ 
ture and written matter. Checking. 
Standard data. Example drawings. 

“The Immediate Care of the Injured.”^ 
By Albert S. Morrow, M. D. Pp. 340; 
illustrated. 5)4x9 in.; cloth, $2.50 net. 
Philadelphia and London, 1906: W. B. 
Saunders Company. 

This book is one that ought to be in 
the hands of every superintendent of 
mine and smelting works. It is written 
in language that any intelligent person 
can understand, and the character of the 
illustrations is such that the various 
systems of bandaging, etc., are explained 
almost without text. 

“Practical Lettering for Beginners, 
Draftsmen, Engineers, Engravers, Sign 
Painters, Stone Cutters, Lithographers, 
etc., with Original System for Spacing.” 
By Thomas F. Meinhardt. Pp. 15; il¬ 
lustrated. 9x14 in.; paper, 60c. New 
York, 1906: Norman W. Henley Pub¬ 
lishing Company. 

The lettering of engineering drawings 
is usually more conscpicuous for its in¬ 
elegance than for its excellence. Noth¬ 
ing helps a drawing to look good more 
than good lettering. The work of Mr. 
Meinhardt will be a useful aid to drafts¬ 
men. 



December 29, 1906. THE ENGINEERING AND MINING JOURNAL. 1229 

Personal 

Mining and metallurgical engineers are In¬ 
vited to keen The Enginebbinq and Mining 
Journal informed of their movements and 
appointments. 

Alexander W. Scott has retired from his 

position as manager of the Foster mine at 

Cobalt, Ontario. 

Hermann A. Keller, of New York, was 

married to Miss Laura Guiteras, of New 

York, Dec. 22, 1906. 

Robert Hawxhurst, Jr., of San Fran¬ 

cisco, has joined Charles Kaufman, of 

London, as engineer. • 

Henry F. A. Riebling, of Colorado 
Springs, Colo., is at Shafter, Texas, on 

metallurgical business. 

C. L. Whittle, of Boston, has just re¬ 

turned from West Virginia, where he has 
been examining properties. 

Ellis Kaufmann, of the Consolidated 

Gem Mines Company, at Idaho Springs, 
Colo., is on a visit to New York. 

Philip Argali, of Denver, Colo., has 

been appointed consulting metallurgical 
engineer for Stratton’s Independence. 

B. H. Bristol, of Waterbury, Conn., 

has been looking at interests in mines near 
Eldora, Boulder county, Colo., recently. 

William Cooper, manager of the Capital 

Prize Mining Company, of Georgetown, 

Colo., has gone to Pittsburg, Penn., on 
business. 

Edward Skewes, who recently returned 
to London from Texada Island, B. C., 

has gone to Hungary on professional 
business. 

W. S. Leebrick, an operator in the 

Idaho Springs district. Clear Creek county, 

Colo., has been a visitor to Chicago and 
other eastern points. 

Frank G. Baum has resigned his posi¬ 

tion with the California Gas and Electric 

Corporation, and has opened an office in 
San Francisco as consulting engineer. 

Robert N. Bell, of Boise, Idaho, at the 
recent election was reelected to the posi¬ 

tion of State mine inspector of Idaho, his 

plurality being the largest on the ticket. 

Wakely A. Williams, superintendent of 

the Granby smelter at Grand Forks, B. C., 
has been visiting in Golden, Colo., being 

a graduate of the School of Mines in 
1899. 

E. H. Garthwaite arrived in New York 

last week, after spending 12 years in South 

Africa. He is now on his way to Cali¬ 

fornia, where he proposes to stay for 
some time. 

John C. Treadwell has resigned as man¬ 

ager of the Sahuayacan Mining Company, 

to take a like position with the Coahuila 

Mining and Smelting Company at Viesca, 
Coahuila, Mexico. 

George A. Packard, of Wakefield, 

Mass., will be at Rolla, Mo., during the 

winter, giving lectures on metallurgy to 

the students of the School of Mines of 

the University of Missouri. 

L. W. Trumbull, of Laramie, Wyo., is 

examining mine properties in Gunnison 

and Chaffee counties, Colo. Upon his re¬ 
turn from Colorado he will make a short 

trip to Sierra county, California. 

William H. Radford has returned to 

San Francisco from Alaska where he 
spent all of last summer in the Cook In¬ 

let district. His office will, for the pres¬ 
ent, be at 2360 Broadway, San Francisco. 

Darcy Weatherbe, mining engineer, 

passed through New York last week on, 
his way to London, whence he goes to the 

Argentines to take charge of the mines of 
the Capillitas Copper Company, at Mus- 

chaca, in the province of Catamarca. 

R. H. Channing, manager of the Utah 

Consolidated Mining Company, of Salt 

Lake City, has resigned that position and 

is going to Peru as general manager of 

the Cerro de Pasco properties, in place of 

A. W. McCune, who has been in charge 

of them since 1902, and recently resigned. 

Dr. L. D. Ricketts, consulting engineer 

for Phelps, Dodge & Co., and general 
manager of the Old Dominion Copper 

Company, has been appointed general 

manager of the Greene-Cananea Copper 
Company. It is said that he will con¬ 

tinue to be consulting engineer for the 

Old Dominion company. 

H. S. Clark, who has been manager at 

Breckenridge, Colo., of the Lanyon Zinc 

Company, for some years past, has re¬ 

signed his position, and the control of this 

company’s affairs in Summit county, Colo., 

will be in the hands of Benjamin B. Law¬ 
rence, who has accepted the position of 
western manager for the Lanyon com¬ 
pany. 

James B. Risque, who for years man¬ 

aged successfully the affairs of the Bi- 
Metallic Mining Company, of Montana, 

and who has been connected with some of 
the largest enterprises in the Southwest 

and Mexico, has been appointed manager 
of the Utah Consolidated Mining Com¬ 

pany, of Utah, in place of R. H. Chan¬ 
ning, resigned. 

W. N. Sawyer, general manager of the 

Lake Superior Corporation, operating the 

associated industries at the Sault, has ten¬ 
dered his resignation, effective Jan. i. 

He will become associated with the Well- 

man-Seaver-Morgan Company, Cleveland, 

as general manager, taking the place made 

vacant by the death over a year ago of 
Charles H. Wellman. 

Obituary 

George Bancroft Kilbourne, for seven 
years past a director of the. Kilbourne & 

Jacobs Manufacturing Company, of Co¬ 

lumbus, Ohio, died Nov. 22, of pneumonia. 

He went to Chicago a few months ago, to 
take charge of the steel-car department 

of the company. 

Societies and Technical Schools 

Royal School of Mines—^The annual 
dinner of graduates of the Royal School 
of Mines resident in South Africa was 
held in Johannesburg, Transvaal, Oct. 13, 

U. P. Swinburne presiding. There were 
42 graduates present, and a number of in¬ 

teresting speeches were made. 

Coal Mining Institute of America—The 
annual meeting began in Pittsburg, 

Penn., Dec. 18, with a large attendance. 

In the business session that preceded the 
reading and discussion of technological 

contributions, a motion w'as made for the 

appointment of a committee to revise the 
constitution and by-laws, and to inquire 

into the advisability of incorporating the 

society. This committee is instructed to 
report at the meeting next June. Officers 

were elected as follows; President, Fred 
C. Keighley; vice-presidents, W. L. Affel- 

der, L. L. Logan and James Boyle; secre¬ 
tary-treasurer, 1. G. Roby; auditors, 

Thomas Hall and John Britt. 

Industrial 

The International Steam Pump Com¬ 

pany has been compelled, by the steady ad¬ 

vance in the cost of raw materials, to in¬ 

crease the prices of its products. This 

policy has been adopted by all other man¬ 
ufacturers of machinery. 

The American Manufacturing Company, 

New York, states that, owing to the con¬ 

tinued high condition of the Manila hemp 

market, it has been forced to increase the 
price of “American” transmission rope, 

the extra of J4c. per lb., as announced in 
November. 

The Power and Mining Machinery 

Company, of Cudahy, Wis., in conjunction 

with the Snow Steam Pump Works, of 

Buffalo, N. Y., has opened a new sales 
office at 719 White building, Buffalo, 

where will be handled the several types of 

gas-generating apparatus, such as the 

Loomis-Pettibone system, suction and 

pressure gas plants, and the Snow gas 

engines. Seward Babbitt is in charge. 

The Weber Gas Engine Company, of 

Kansas City, Mo., has recently made sales 

of multiple-cylinder vertical gas engines 

and Weber suction gas producers to a 

number of important plants in the United 
States and South America. These plants 

operate on a number of different kinds of 

fuel, such as Virginia and Pennsylvania 
anthracite, charcoal, coke, etc. Owing to 

the large number of contracts on hand, the 
Weber company is contemplating exten¬ 

sive additions to its plant at Sheffield, Mo., 

which will provide unusual facilities for 
the prompt execution of orders. 

The Virginia Portland Cement Com¬ 
pany, of Fordwick, Va., is about to add 

2000 barrels per day capacity to its plant, 

which will be one of the largest cement 

plants in the South. Many improvements 

will be made in the buildings and ma- 
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chinery; there will be a new power-house, 
and the existing mill will be driven by 
electricity. In the power-house two tur¬ 

bines are to be installed, and the boiler 
capacity, increased by 1500 h.p., will now- 

aggregate 2000 h.p. The whole of the old 
and new' machinery will be driven by 

electricity. The consulting engineers of 

this plant are W. S. Barstow & Co., of 

New York and Portland, Oregon. 

The United Iron and Steel Company, 

which recently took over the Cherry Val¬ 

ley Iron Company, of Pittsburg, has been 

incorporated. The company has a capital 

of $3,000,000 and bonds of $5,000,000. Ed¬ 
ward N. Ohl has been elected president; 

W. H. Schoen, vice-president and secre¬ 

tary, and A. W. Thompson, treasurer. 

The directors include, besides those 

named, J. W. Rhodes, Harry Rubens and 

L. E. Block. The new company will be¬ 

come operative on Jan. 10. It has also 

taken over the interests of the Cherry Val¬ 

ley Iron Company in- the Pittsburg Iron 

Ore Company, which has a capital of $10,- 

000,000. The mining properties on the 
Mesabi, which are managed by the Pitts¬ 

burg Iron Ore Company, include the fol¬ 

lowing holdings: 37 per cent, of the La- 

Rue; 52 per cent, of the Croxton; 20 per 
cent, of the Hobart; 10 per cent, of the 

Nassau, and all of the Brunt which is 
owned in fee. This represents ore to the 

amount of, appro.ximately, 24,000,000 tons. 

The office of the Pittsburg Iron Ore Com¬ 

pany is in Hibbing, Minn., in charge of C. 

H. Lewis. 

Trade Catalogs 

Receipt is acknowledged of the follow¬ 

ing catalogs and circulars: 

Ohio Brass Company, Mansfield, Ohio. 
Monthly Bulletin, December, 1906. Pp. 

14, illustrated; paper, 5x8 in. 

Wire and Telephone Company of Amer¬ 

ica. Hand Telephone Equipment. Pp. 12, 
illustrated; paper, 8x12 in., 1906. 

Queen & Co., Philadelphia, Pa. High 

Grade Meteorological Instruments. Pp. 

172, illustrated; paper, 6x9 in., 1906. 

The Dayton Globe Iron Works Com¬ 

pany, Dayton, Ohio. Head Gate Hoists. 
Pp. 8, illustrated; paper, 6xio in., 1906. 

Cone Gas Machine Company, Detroit. 

Mich. Bulletin No. 5, The Cone Gas 
Generator. Pp. 8; paper, 4x7 in. Decern • 

ber, 1906. 

United Iron Works Company, Spring- 

field. Mo. Catalog of Concentrating Ma¬ 
chinery. Pp. 58, illustrated; paper, loxo 

in., 1906. 

American Diamond Rock Drill Com¬ 
pany, New York City. The Diamond 

Drill and Its Work. Pp. 86, illustrated; 

paper, 6x8 in., 1906. 

George V. Cresson Company, Philadel¬ 

phia and New York. Power Transmitting 
Machinery. Pp. 350, illustrated; cloth 

boards; 6x8 in., 1906. 

The Denver Fire Clay Company, Den¬ 
ver, Colo. Case Laboratory Crusher. 

Muffle Furnaces, Coal, Wood and Coke, 
Case Gasoline Furnaces, illustrated; fold¬ 

ers, 3^x6 in.. Bulletins Nos. 19, 21, 23, 
1906. 

Sprague Electric Company, 527 West 

34th St., New York City. Electric Hoists 

and Cranes. Pp. 12, illustrated; paper, 

3x8 in., 1906. Also, The Electric Equip¬ 

ment of a Modern Hotel. Pp. 8, illus¬ 
trated ; paper, 8x10 in., 1906. 

Construction News 

Pikeville, Kentucky—A large tract of 

coal land is to be opened near this place, 
and machinery installed. F. Rogan, Pike¬ 

ville, is lessee. 

Georgetown, Colorado—The Ramsdell 

Mining Company intends to put in a 75- 
ton mill. G. W. Teagarden, Georgetown, 

Colo., is manager. 

De Koven, Kentucky—The De Koven 

Coal and Coke Company is arranging to 

increase its mining plant. S. A. Scott, 
Pittsburg, Penn., is chief engineer. 

Apex, Colorado—The Evergreen Gold 

and Copper Mines Company proposes to 

put in a 6o-ton matte smelter for its low- 
grade copper ores. J. L. Walters, Apex, 

Colo., is manager. 

Etna, Georgia—The Etna Steel and 

Iron Company is developing iron mines, 

and will need mining and ore-washing 
machinery. The offices are at Etna, Ga., 

and 43 Broadw'ay, New York. 

Fall River, Colorado—The Continental 

Mines, Power and Reduction Company is 

preparing to put in an electric plant, run 

by water power. H. I. Seeman, Equit¬ 
able building, Denver, Colo., is manager. 

Xederland, Colorado—The tungsten field 

in Boulder county, Colo., is quite active, 

.and the Tungsten Mining, Milling and 

Exploration Company will erect a plant on 
Beaver creek, about two miles south of 

Nederland. 

Kansas City, Missouri—The Blue Seal 

Portland Cement Company is arranging 

to put up cement works on a large scale, 

and will need machinery J. H. Marshall, 

New York Life building, Kansas City, 

Mo., is general manager. 

Central City, Colorado—New machinery 

is to be erected at the Gem mine. G. P. 

Goodier, Central City, Colo., is manager. 

New machinery is also wanted at the 

Egyptian mine, of which H. Irving Jones, 

Central City, Colo., is manager. 

Sunshine, Colorado—The Golden Mes¬ 

sage Mining Company, operating near 

Sunshine, Boulder county, Colo., is mak¬ 

ing preparations to erect a mill for the 

treatment of their ores. It will probably 

be a cyanide plant, the ore to be crushed 

by stamps. 

Special Correspondence 

San Francisco Dec. 20 

Mining people owning claims in the 

Death Valley region of Inyo county want 
a lot of annual assessment work done on 

their claims in a short time, and have 

originated the novel idea of getting stud¬ 

ents from the University of California 

and from Stanford University to do this. 
'I'he Christmas vacation is to be thus util¬ 
ized by some 80 California students, and 
as many from Stanford. 

The offer is for three weeks’ work at 
$2.50 per day and board and fare paid 

both ways. Men are scarce in that region 

in these days, and the young students will 

have a chance to earn a little, and see 
some mining regions at the same time. 

General Manager Shirashi, of the Toyo 

Kisen Kaisha Steamship Company, and 

representatives of the California petro¬ 
leum refineries, signed, a contract this 

week by which the oil company under¬ 
takes to deliver to the steamship com¬ 

pany 20,000,000 bbl. of liquid fuel over .t 

period of 10 years. The document was 

signed after Shirashi had inspected the 
oilfields in Santa Barbara and Kern coun¬ 

ties. While the contract was made in t^'e 
name of the California Petroleum Refin¬ 

eries, the Union and Associated Oil Com¬ 

panies will share in the business. The 

contract calls for crude oil to be delivered 
at the rate of 2,000,000 bbl. a year. Al¬ 

though the California corporation which 
secured the contract is erecting a large re¬ 
finery on San Luis bay, it will not ship 

the refined product to Japan. The high 

tariff on refined oil makes this prohibi¬ 

tive. The oil will be refined in Japan, 

where a large plant is to be erected for 
the purpose of handling the California 

petroleum. Shipments will be made from 

Oilport, on San Luis Obispo bay, where 
the pipe-line of the Graciosa Oil Com¬ 

pany reaches tidewater and where a large 
wharf is now being constructed. 

Some new deposits of copper ore are 
being opened in Nevada county, at points 

where only gold mining has heretofore 

been carried. In fact some of the old 
mines being reopened for copper were 

originally worked for gold only. In va¬ 

rious parts of Inyo and San Bernardino 

counties numerous new deposits of copper 
ore are being prospected and opened. 

There is more search going on for copper 

than there is for gold in these regions. 

Up at the Tom Head mines in Tehama 

county, the California-Massachusetts Cop¬ 
per Mines Company has started a new 
tunnel to open deeper the large orebodies 
known to be in the Uncle Sam lode. A 

shaft will also be sunk and continuous 

work kept up. Tehama has not been 
known as a mining county, though some 

years ago large bodies of chrome ore 
were worked. 1 he Sugar Loaf group of 

copper claims on Spring creek, near the 

Iron Mountain deposit, Shasta county, is 
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being opened by John Filins and others. 
In the Greenwater district, Inyo county, 

some sales have been reported to Thomas 
Lawson, who is the last addition of fa¬ 

mous copper men to invest in that camp. 
The trustees of the State mining bureau 

have decided to have certain field work 

done to supplement the information in the 
copper bulletin printed by that institution 

in 1902, entitled the “Copper Resources of 
California.” State Mineralogist Anbury 

will appoint two field assistants to take up 
this work first in Inyo and Fresno coun¬ 
ties, subsequently visiting other counties 

of the State. The copper resources bul¬ 

letin will then be revised and reprinted. 

The mining bureau is also about to make 

a collection of ores from the State of 
Xevada, and display them in the museum, 
as much inquiry is made in connection 

with Nevada mines. While the bureau is 

in a State in.stitution yet the mining in¬ 
terests of Nevada are so closely identified 

with those of California in the matter of 
investments, that such a collection will be 

of mutual benefit. 
pleasing feature this year is that in 

all the counties of the State there is plenty 
of water to supplj- all the demands. Last 

year at this time the mines in several 

counties were beginning to shut down for 
lack of i)ower, owing to the great reser¬ 
voirs in the high Sierras being drained by 

the c intinuous drought. Heavy rains 

liave added to the supply in the reser¬ 
voirs and plenty is assured. The snow 

supply in the mountains is also quite sat¬ 
isfactory. insuring a long water season 

during the summer months. 

Salt Lake City Dec. 22 

The directors of the Ctah mine at Fish 
Springs have posted a regular dividend of 

5c. a share and an extra of 3c. a share, 

making a total of $8000. 
The Boston Consolidated Mining Com¬ 

pany has let a contract for the electrical 

equipment of its new concentrating mill, 

now in course of construction at Garfield. 
13 miles west of Salt Lake City. It was 

awarded to L. M. Cargo, local represen¬ 

tative of the Westinghouse Electrical and 
Manufacturing Company. The contract 

crdls for the delivery of about $50,000 
worth of machinery. Oil-insulated water- 

cooled transformers, of 444-kw. capacity 

at 80.000 volts, will be installed, with 8o, 

ooo-volt automatic high-tension circuit- 
breakers for tbeir protection. Three in¬ 

dividual high-tension power lines will en¬ 

ter the substations, one of which lines will 

be in service all the time and two held in 
relay, thus insuring the company contin¬ 

uous service. The contract also includes 
the entire motor equipment, consisting 01 

2500-h.p. induction motors. Power for 

the operation of the plant will be fur¬ 

nished by the Tellttride Power Company. 

A complete change of management in 

the Carisa Copper and Gold Mining Com¬ 

pany has been effected. In the reorgani¬ 

zation H. G. McMillan was elected presi¬ 
dent; Henry Newell, vice-president; E. B. 
Critchlow, secretary and treasurer, and 

Sidney M. Bamberger, manager. 

As a result of the smelter-smoke agi 
tation, which resulted in the late injunc¬ 
tion of Judge Marshall, of the Federal 

court, the Utah Consolidated Mining Com¬ 

pany has decided to abandon its present 

smelter and will erect a new one at some 
other location away from the agricultural 
districts. The proposed plant will cost a 

million dollars, and the company proposes 

to engage in the custom ore smelting busi¬ 

ness. The business men of Ogden are en¬ 
deavoring to induce the smelting com¬ 

panies affected by the recent injunction to 

locate their plants near that city. Another 
site being investigated by the Utah Con¬ 
solidated management is located in 

Tooele county, west of Garfield. 

Denver 23 

Practically all the needed funds for the 

construction of the new drainage tunnel 

in the Cripple Creek district have been 
pledged. The sum of $760,000 has been 

subscribed by the mine owners, $200,000 

has been pledged by the railroads, smelt¬ 

ers and mills, and the remaining amount 
will undoubtedly be raised by small sub 

scriptions from several small mining com¬ 

panies. which are to be benefited by the 

great bore. .-\t a meeting of the mine 
owners this week, the directors were em¬ 

powered to decide on the plan of construc¬ 
tion. Sherwood Aldrich, the president, 

who is at present in Nevada, has resigned, 

and S. S. Bernard was elected in his place. 

Work is expected to commence in the 
near future, and as the tunnel is of the 

greatest importance to the district it will 
be constructed as (piickly as possible. 

Judging from present appearances it 

looks as if there will shortly be a rate war 

in treatment charges for the control of the 

Cripple Creek ores, when the Golden Cycle 
mill at Colorado City starts operations in 

January. The sampling department has 

already started, and at that time three 

roasters of lOO-ton capacity are expected 

to commence operations, additional roast¬ 

ers being in course of construction. The 
United States Reduction and Refining 

Company has just cut the price of ore 

treatment practically $3 per ton on all 
grades, offering to contract at lower fig¬ 

ures than before for one, two and three 

years. 

The evidence in the case of the Govern¬ 
ment and the Carbon Coal and Coke 

Company, in which lands in the vicinity of 
Trinidad are involved, is on and the 

transcript will be forwarded to the sec¬ 
retary of the interior at once. 

Dr. Victor C. Alderson, president of the 

State School of Mines, has left for Wash¬ 

ington in the interest of the Patterson- 

Mondell bill, providing Government aid 
for mining and agricultural schools in the 
United States. 

.•\ good deal of interest has been show.i 

here in the purchase by the Mexican gov¬ 
ernment of the Mexican Central railway 
system, and the speech of Limantour, the 
Mexican minister of finance, explaining 
that action to his congress. 

Governor-elect Buchtel has appointed 
George W. Snyder, of Central City, to be 

State commissioner of mines during his- 
term of office. 

There has been a great deal of incon¬ 

venience and suffering caused by a serious- 
coal famine in some of the towns in the 

southwestern part of the State lately; in 
Telluride it has been badly felt. 

Duluth,,Minn.-N Dec. 24 

There will be a great amount of strip¬ 
ping on Mesabi range mines this winter— 

far more than ever before. Mine opera¬ 

tions of the shipping season were so 
heavy that it is absolutely necessary to 

keep ahead of them by additional strip¬ 

ping. It was but a few years ago that 

mine operators thought they could not 
strip in cold weather, but necessity has 

shown them that they can as easily as in 
summer. 

Few people realize the enormous 

amount of dirt that is moved during an 
ordinary year on the Mesabi range, in 

preparing for mine shipments. The 

Drake & Stratton Company has kept 10 

steam shovels busy all the past season, 
many of them working straight through 

the year, and has moved something like 

3.000,000 yards in that time. Other con¬ 
tractors have had nearly as many, and 

mining companies have been very busy 

also, so that the amount of dirt moved 
during the year has been not less than 

7,500,000 yards. For the coming year 

there will be from 30 to 35 shovels em¬ 

ployed, and the amount of material to be 

taken off orebodies on the range should 

not be less than 10,000,000 yards. If the 
Panama canal excavators move anything 

like this in a year it would be lieralded 

from one end of the country to the other 

as a most remarkable achievement. And 

so it would be: but Mesabi range stripping 
operators go about it as a mere matter of 
the day’s work. 

Stripping will be started in a few days 
for the winter at the Burt pit. where an 

enormous amount of ore was taken out 

this year, and where the mine shovels are 
close on the heels of the strippers. This 

work is to be done by Winston & Dear, 

who have been in that pit for a long time. 

The Drake & Stratton Company is busy 

in the Fayal, Leonard and Stevenson 

mines, where an enormous amount of 
stripping has been carried on during the 

jear and where much more remains to b? 

done. At the Stevenson a new pit is be¬ 

ing opened diagonally to the old one from 

which so large a tonnage has been taken 

in the past few years. This new pit will 

maintain the company’s tonnage at about 
1,000.000 tons for another year. and.pos¬ 

sibly for a slightly longer period, but it 
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cannot be expected that this mine, which 
is not large as Mesabi mines go, shall 
continue the enormous tonnage of present 
years very long. It has been for this rea¬ 
son that some of the steel-making com¬ 
panies that have had long-term contracts 
for Stevenson ore at low prices have been 
pushing for delivery faster than fheir con¬ 
tracts called. 

At Leonard there is to be great strip¬ 
ping work. The mine is deep and the pit 
is now very much constricted, so that any 
large addition to present tonnage will re¬ 
quire millions of yards of additional 
earth removed. 

The Pillsbury stripping, which has been 
under way for a year, is going on this 
winter and will be pushed through stead¬ 
ily. It is probable that this mine and Glen 
will be made into one large property in 
time. New approaches have been put in 
at Pillsbury and the mine will be a larger 
producer the coming year. 

On western Mesabi properties, from 
Nashwauk to Coleraine, stripping will be 
continued through the winter. At the 
Mountain Iron mine the year’s production 
has been so great that stripping must be 
maintained all winter on a considerable 
scale in order to give room for the pro¬ 
duction expected next season. 

It is probable that not less than 
30 to 35 steam shovels will be em¬ 
ployed on the Mesabi range in earthwork 
the coming year and that these will move 
during the season of 1907 not less than 
10,000,000 cubic yards of material. 

The Duluth, Missabe & Northern road 
is now building 10 miles of additional 
yard tracks at Proctor to accommodate 
the vast increase in traffic expected the 
coming season. The road has ordered 
about 8 miles of freight cars, and this new 
yard will scarcely more than accommodate 
them. Large additional yards have been 
built at various points on the range, 
especially near Hibbing and at points 
along the Alborn branch to Coleraine. 

The Cleveland Cliffs Iron Company has 
finished the year with shipments of a 
greater volume of ore than any preceding 
season, namely 2,221,753 tons. This is to 
be compared with 2,101,021 tons last year 
and with 1,226,125 tons in 1904. The 
company has not only made a larger pro¬ 
duction than before from some of its 
older mines, but it has added the Iron 
Belt, on the Gogebic, the Crosby on the 
Mesabi and the Austin on the Marquette 
range. Crosby mine has shipped this year 
115,000 tons. This ore is milled down and 
hoisted from underground. The mine is 
so mixed with rock that it takes a good 
deal of care to get a clean product. A 
steam shovel has been stripping a new 
portion of the deposit and it is hoped 
that the quantity of ore, as well as the 
ease of mining, will improve with new 
developments. 

The Newport mine, owned by Fred 
Schlesinger, at Ironwood, on the Gogebic 
range, has shipped this year 466,000 tons. 

an increase of about 28,000 tons. The 
Norrie, also at Ironwood, and belonging 
to the Oliver company, has shipped this 
year 725,000 tons, and the Oliver group 
there has produced for the year the large 
amount of 1,250,000 tons. 

Pickands, Mather & Co. have added the 
Pike to their Gogebic holdings. This 
mine is a small property close to and per¬ 
haps part of, the Brotherton, which also 
belongs to the same company. It will be 
developed as fast as possible. Cary, 
Brotherton and Sunday Lake, the largest 
P., M. & Co. mines of the Gogebic range, 
have produced this year a total of 430,000 
tons, of which the Cary mined 195,000, an 
increase of 50,000 tons from last year. 

Scranton Dec. 24 

John Markle, of Hazleton, one of the 
best-known anthracite operators, in an in¬ 
terview this week states that the prospects 
of the anthracite industry are as bright as 
ever, and the plans of himself and his as¬ 
sociates prove that he means what he says. 
At their No. 4 colliery, near Hazleton, 
they are now opening up and operating the 
Mammoth vein, and can give employment 
to 400 additional men. The Mammoth 
vein has been held in reserve for some 
years. They are also making arrange¬ 
ments to extend operations on the un¬ 
mined Buck Mountain vein on the High¬ 
land property, near Hazleton. New 
gangways and airways are being driven at 
the No. 6 slope, where there is a large 
area of virgin coal. Speaking of this im¬ 
provement Mr. Markle said; “The Buck 
Mountain seam is of good quality, and we 
have proved another vein beneath it. This 
coal is of superior quality, the vein ex¬ 
tends over a large area, and its discov¬ 
ery at this point means much for the re¬ 
gion. We will also open up the Harleigh 
property in the spring, and we will operate 
it exclusively by electricity—hoisting, 
preparation and transportation—every¬ 
thing, in fact, will be moved by that force. 
In No. 4 colliery we have also sunk a 
slope to the Buck Mountain vein, which 
will last for many years. We are also go¬ 
ing to erect additional breakers on our 
properties, but our plans are not quite 
completed. Electricity will be the power 
to be used, and the day is not far distant 
when power from a central station will be 
utilized to operate not only the coal mines 
but every other industry in the region. 
Electric power makes it possible to de¬ 
velop the smaller veins throughout the 
region that have been unworked for years; 
as in the past, to develop them would 
have been a losing venture. I can¬ 
not help but feel that the region 
has a very bright future. There is no 
sign of diminution in the coal-mining out¬ 
put for many years to come.” 

Fred Nichter, of the coal department of 
the Delaware, Lackawanna & Western 
Railroad, has been granted a patent upon 
his invention for rotary coal screens. 

Vice-President Lewis, of the United 
Mine Workers, has made some strong re¬ 
marks regarding the organization in the 
anthracite region. He says: “The con¬ 
dition of the organization in Luzerne 
county is bad. At Edwardsdale, but one- 
fifth of the men in one of the collieries 
belong to the union. Too much politics 
and too little effort to build up the union 
is the complaint.” 

He added much specific Criticism of 
local unions. 

Toronto, Ont. Dec. 24 

The Ontario government, on Dec. 21, ac¬ 
cepted a tender of $1,085,000 cash for 
mining rights in the bed of Cobalt lake, 
the area covered being 46 acres. There 
were five tenders in all, but two were in¬ 
formal and were not considered. The sale 
was made to a syndicate promoted by Pel- 
latt & Pellatt, Toronto; Thomas Birkett, 
Ottawa; Raymond Mancha,' Detroit; 
George F, Henderson and D. B. Roches¬ 
ter, Ottawa, and Britton Osier, Toronto, 
representing several hundred subscribers 
who have contributed at least $1000 each. 
The location will be free from royalty. 

Five tenders were also received for the 
bed of Kerr lake, but no award was 
made, as the best offer, $51,500, was not 
considered high enough. 

The bid of $38,100 bonus for mining 
rights on about 14 miles of the railway 
right-of-way offered by Miller, Ferguson 
& Hunter and T. A. Beament, Ottawa, 
was accepted. This grant is subject to a 
25 per cent, royalty on the output. 

McKeown & Co., of Pittsburg, Penn., 
have taken an option on the McGown and 
Wilcox copper mines, near Parry sound, 
Ont. Both will be thoroughly tested and 
operated extensively should the result 
prove favorable. The McGown, opened 
some years ago, showed some gold and 
high-grade copper ore. The Wilcox mine 
is low-grade copper. 

The Dominion Government will intro¬ 
duce in Parliament during the present ses¬ 
sion a bill creating a department of mines. 
It is understood that when this change is 
affected Hon. William Templeman, of 
British Columbia, now minister of inland 
revenue, will be made minister of mines. 

A model plant for the treatment of 
Cobalt and other ores is being constructed 
here for carrj’ing out a new process, the 
result of experiments conducted by 
Messrs. Wills & Co., of Toronto. While 
originally set on foot to treat Cobalt ores 
it is claimed that the process is also avail¬ 
able for British Columbia gold quartz. 
The principle is that of pneumatic concen¬ 
tration, and the plant can be operated at 
any temperature. 

Considerable activity is being shown in 
the Tilbury oilfields, in Kent county, Ont. 
The Campbell Oil Company, of Detroit, 
has sold the oil rights on M. Campbell’s 
lOO-acre farm, Tilbury East, to A. D. Ad- 
kin, Spencerville, Ohio, and C. Melvin 
Van Buren, Bolivar, N. Y., for $56,000.- 



December 29, 1906. THE ENGINEERING AND MINING JOURNAL. 1233 

On Dec. 19 oil was struck on J. A. 
Tremblay’s farm, Romney township, six 

miles distant from the productive center 

of the field, at a depth of 300 ft The oil 
flowed with such force that fully 1000 bar¬ 
rels escaped, flooding the surrounding 

country. 

London * Dec. 15 

In the early part of this year, something 

of a scare was created in the Indian gold¬ 

mine market by the announcement that 
the Champion Reef had got into poor 

ground. The report for the year ended 
Sept. 30 last reflects the situation very 
exactly. The developments during the 

year are reported to have disclosed a 
narrowing and impoverishment of the 
veins. Though the directors are hopeful 

that the veins may widen out again, as 

has been so often the case in the Kolar 
goldfield, they express their doubts on the 
subject in a very practical manner by pro¬ 

posing that the company shall acquire op¬ 
tions on properties on the Dharwar dis¬ 

trict in the residency of Bombay. The 
result of the year’s working has been not 

at all bad, however, for a dividend at the 

rate of 90 per cent, has been paid, £23.1,000 
having been disbursed among share¬ 
holders. This is rather more than half of 

the amount distributed during the pre¬ 

vious year, and is the smallest distribution 
since 1897 when the dividends totaled 

£220,000. The amount of ore milled dur¬ 
ing the year was 203,000 tons, and 207,000 

tons of tailings were cyanided, yielding 
altogether 174,264 oz. of standard gold. 

This compares with 212.203 oz. of 

standard gold from 215.000 tons of 

ore and 177,000 tons of tailings, 

recovered during the previous year. 

The ore reserves are estimated at 

383,000 tons, but the average contents are 

not specified. The market price of the 
shares at present is 13s., the par value be¬ 

ing 2s. 6d. The nominal capital of the 

company is £260,000, in 2,080.000 shares of 
2s. 6d. each. Two years ago these shares 

were quoted as high -as £2. Under the 

present circumstances the current quota¬ 
tion is pretty high, and speaks volumes of 

the confidence in the mine and the man¬ 
agement on the part of shareholders. 

For a worked-out mine, Strattons In¬ 
dependence is having a remarkable life. 

For the second year in succession hand¬ 

some profits have been made by the 

lessees, the ore extracted having realized 

£256,000. or after freight and cost of treat¬ 

ment have been deducted. £190.000. Of 
this sum, £120,000 went to the lessees and 

£70,000 to the company. After deducting 

all kinds of e.xpenses at the mine and in 

Loudon, the net divisible profit was 

£36.681. During the year, three dividends, 

amounting in all to £75,000, have been 

distributed, half of this being from pre¬ 

vious undistributed profits. The company 

still holds a balance in hand of £25,000. 

F.xperiments have shown that the dumps 

and the low-grade ores are worth exploit¬ 
ation, and Philip Argali has been ap¬ 

pointed consulting metallurgist with a 
view' of working out the best method of 

dealing with them. This appointment has 
given great satisfaction in London, for it 

is felt that it puts the future of Strattons 

on a very reliable footing. 
.\ few' months ago you recorded the col¬ 

lapse of the Fresno Copper Company, a 

property in California, operated by a Scot¬ 

tish group, and you mentioned that after 
Mr. Siebert’s condemnatory opinion, the 

directors decided to have the views ^f J. 
S. MacArthur. The preliminary report 
of the latter gentleman has been received. 

He estimates that the large orebody al¬ 

ready opened out above the 300-ft. level 

contains 185,000 tons, averaging 1^4 per 
cent, of copper.. In addition to this main 

bodj', there are other subsidiary parts of 
the mine that show good prospects, and he 

recommends that they should be devel¬ 

oped ; also that the lower parts of the 

main body should be opened up. There is 
no ore that can be profitably treated by 

the smelter at present, and the plans of 
concentrating will have to be further 

studied. The present position of the com¬ 
pany, therefore, is that it possesses large 

bodies of low-grade ore and a smelter; 
the problem how to bridge over the 

gulf between these two remains to 

be solved. 

About a year ago a new company was 

formed in London to reopen the Bon- 

mahon copper mines in the county of Wa¬ 
terford, in Ireland. This company ha? 

done a great deal of booming in the press 

and much literature has been circulated. 

Some of your readers may remember that 

the mine was worked for years during the 

middle of the last century, and was finally 

closed in 1878. In its time it produced a 
large amount of copper. The new com¬ 

pany formed last year has spent most of 

its time and money in unwatering the 
mine and in extracting from the slopes 

some ore that could be shipped to Swan¬ 

sea. Recently J. A. Chalmers visited the 

mine and he has just issued a report, so 
we now get for the first time some reallv 
dependable information. Mr. Chalmers 

treats the proposition as a prospect, which 

is all it is, and calculates that if the ore 

in depth is of the same character as that 

shipped in previous times, a certain profit 

should be made. He recommends the ex¬ 

penditure of £25,000 to ascertain whether 

the ore is there or not, and says that if it 

is, it will require another £35,000 to put the 

mine on a paying basis. Naturally, Mr. 

Chalmers w’ould not recommend this ex¬ 

penditure on prospecting and development 

unless he considered that the present 

showing w'arranted it: but what I want to 

point out is that the mine is nothing more 

than a promising prospect, and that the 

new'spaper reports about bringing back 

commercial prosperity and happiness to 

Ireland are so much piffle. 

Johannesburg Nov. 26 

This city reminds one of an American 
metropolis in a. presidential election year. 

The papers are full of political speeches, 
with illuminating editorials. The citadel 

of Chinese labor is the chief point of at¬ 
tack and defense. The feeling on the 

subject is very bitter, indeed. The anti- 

Chinese advocates, headed by- Mr. Cres- 
well, a former mine manager, are using 

every possible opportunity to push their 

cause. Every little incident they can get 
hold of is distorted into a crime, and the 

orators of the anti-Chinese brigade hurl 

defiance at the other leaders for what they 

call “the crime of Chinese labor.” 
One of the most exciting, and at the 

same time rowdiest meetings ever held in 
Johannesburg was w'itnessed a few nights 

ago. Several prominent citizens asked 
the mayor to call a,meeting to demand 

the publication of the report which has 

caused so much excitement in the House 
of Commons. This report by Mr. Buck- 
nill was a confidential one regarding vice 

among the Chinese on the Rand. Many of 

the public demanded that Mr. Bucknill’s 
accusations be made known, so that the 

people of the Rand could set their house 
in order, if they were true, or prove their 

unfairness, if they were false. 
The anti-Chinese league thought they 

would turn the meeting to their advan¬ 

tage, so on the morning before the meet¬ 
ing the town was deluged with leaflets 
asserting that “this is another chamber 

of mines dodge;” and the general char¬ 
acter of the leaflet was such as «might 

have been looked for from the opposi¬ 
tion at an election meeting. 

It was an interesting exhibition, for it 

shows how keenly the people of the 

Transvaal feel about the Chinese ques¬ 
tion. The anti-Chinese faction are in the 
minority so far, but they are certainly bit¬ 

ter. and determined to send the yellow 

men out of the country. For this reason 

they are willing to throw in their lot with 
Het Volk (the Boer party) or any other 

party that will help them to carry out 

their designs. 
Just as a presidential election in Amer¬ 

ica disjoints trade and causes a feeling of 

uncertainty, so in this country the mining 

industry is seriously affected by the polit¬ 

ical rows and dissensions. 

The Progressive party (which might be 
called the conservative party of the 

Transvaal) has opened a most vigorous 

campaign, and one of their leading lights 

has orated in the stronghold of the 
enemy, Pretoria, and proven by statistics 

the impossibility of doing away with the 
coolies at present. 

Will the Chinese be sent away? When 

the Liberal party climbed into power in 

England on the Chinese question, people 
declared the coolies would be sent out of 
the country forthwith. But they are still 

here, and in spite of the fury of the anti- 
Chinese organization, it is highly proba¬ 

ble they will remain. 
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General Mining News 

Lake Superior Iron .Ore—The ship¬ 

ments of iron ore by lake from Dec. i 

until the final close of navigation were 

450,588 long tons. This addition to the 

season shipments makes the total for the 

year, by ports, as follows: 

• 1906. 1906. Changes. 

Escanaba. . 5,307.938 5,851,050 I. 643,112 
Marquette.. . 2,977,828 2,791,033 D. 186,795 
Ashland_.... . 3,486,344 3,388,106 D. 97,238 
Superior. . 5,118,385 6,083,067 I. 964,672 
Duluth... . 8,807,659 11.220,218 I. 2,412,669 
Two Harbors. .. . 7,779,860 8,180,125 I. 400,275 

Total.:_ . 33,476,904 37,513,689 I. 4,036,686 

The shipments from the three ports 

which serve the Old Ranges were this 
year 12,030,189 tons, an increase of 259.- 

079 tons, or 2.2 per cent, only; those from 

the three ports serving the: Minnesota 

ranges were 25,483,400 tons, an increase of 
3,777,606 tons, or 17.4 per cent. The total 
gain over last year was 12.1 per cent. 

Nearly all of this came from the Mesabi 

range. 
In 1905 the all-rail shipments were 876,- 

552 tons, raising the total to 34-353456 
tons. The rail shipments included a little 

over 100,000 tons taken by the Colorado 
Fuel and Iron Company. This year that 

special demand did not exist, but it is prob¬ 

able the rail shipments—which are not yet 
reported—were about 800,000 tons, mak¬ 

ing the total 38,313,589 tons. This is only 

700.000 tons less than the mark set at the 

opening of the season. Of this year’s ship¬ 
ments about 20,979,000 tons, or 55.9 per 

cent, of the total, were made by the 

United States Steel Corporation. 

The shipments do not include the ore 
from the Baraboo range, in Wisconsin, 

nor that from the Michipicoten range, in 
Canada, which are not yet reported. 

ARIZONA 

GRAHAM COUNTY 

Arizona Copper Company, Ltd.—This 
company sends us the following notes re¬ 

lating to the recent flood at Clifton: “The 

loss exceeds $50,000; operations were sus¬ 

pended, with the e.xpectation of resuming 

smelting in'about 10 days. The Detroit 

tailings dam collapsed, causing most of the 

damage. The steel bridge remained intact. 

. . . The washouts caused by the Gila 

river were repaired by Dec. 15. The losses 

were heavier than at first reported, the 

Coronado Railway being badly wrecked. 

The company’s dam and ditch were par¬ 

tially destro}ed, the water supply cut off, 

and many houses wrecked. The yards, 

machine shop and furnace yard were cov¬ 
ered with tailings and debris. Rapid pro¬ 
gress is being made in repairing dam¬ 
ages.” 

YAVAPAI COUNTY 

Blue Bell Mine—This mine, situated 
near Mayer, is shipping five cars of ore 

per day to the smelter at Humboldt, and 

it is given out that the output will soon 
be increased. 

Trinity Development Company—This 
company was organized, during the last 

week, entirely by local men of Prescott; 

the objects are to develop and put in shape 

for sale some of the properties in this 

county that are at present idle. There are 
a number of such properties which only 

need development to put them on a paying 

basis. 

Wood Dry Coneentrating Company— 

This company has been operating its 

plant successfully for the past two 

months. The fact that a high-grade con¬ 
centrate can be made without the use of 
water is of great interest to mining men 

in sections where water is scarce. This 

experimental plant is situated at Mayer. 

CALIFORNIA 

AMADOR COUNTY 

MeNeely Copper—This mine, near For¬ 

est Hill, at lone, will soon be unwatered 

and the shaft repaired, preliminary to de¬ 

velopment work and the taking out of ore. 

A new' company now has the property, 

composed of San Francisco and Oakland 

men. The mine has been idle many years. 

Bl’TTE COUNTY 

Tall River District—A strike has been 

made at this place 18 miles from Oroville 
by J. Moore and Wm. Langdon, who have 

been some time searching for the ledge 

they expected to find. The ledge is four 

feet wide and assays of the ore run from 
$40 to $50 per ton. 

EL DORADO COUNTY 

Walker Gravel Mine—Work has been 

commenced at this property east of Fair- 

play. N. B. Hall recently sold the mine 

to J. W. Perry, representing Eastern capi¬ 
tal. 

INYO COUNTY 

Trojan—This company, George Palmer, 

superintendent, owns a group of copper 

claims in the Argus range 15 miles north¬ 
west of Ballarat, and expects shortly to 

build a smelter which will use oil as fuel. 

Skidoo—This mine, owned by E. A. 

Montgomery, is 40 miles north of Ballarat. 

A pipe-line is being built to bring water to 

the mine, the line to cost some $200,000. 

The claims are being developed and ma¬ 
chinery has been provided. 

KERN COUNTY 

Kern River Gold Mining Company— 

This company has been organized at 

Bakersfield by R. Bigsby, ICnos Parker, 

Geo. H. Parker, T. R. Bigsby and E. A. 
Tucker, all of Los .\ngeles. 

MADERA COUNTY 

Golden State—In this mine near Ray¬ 

mond, E. W. Peck, president, the tunnel 

has developed a 5G-ft. ledge of good 
values, and a mill is contemplated. 

MONO COUNTY 

Masonic District—A company repre¬ 

sented by S. Lund has taken over the Oro 

Grande, Golden Mammoth, South Side 

and a few other claims. The name is the 

Masonic Investment Company. Extensive 
development work is being done on these 

and other claims. At this camp miners’ 

w'ages are from $4 to $4.50 per day of 

eight hours. 

NEVADA COUNTY 

Ironclad—This mine near Rough and 

Ready has had to close down owing to 

inability to obtain fuel oil. Other proper¬ 
ties near by are experiencing similar diffi¬ 

culty. 

PLACER COUNTY 

Colfa.v—The Tadpole mine near this 

place has closed dow'ii for the winter, but 

a mill is to be erected in the spring. W. 

H. Cass is superintendent. The Barton 

mine near Westville is giving employ¬ 

ment to 55 men and the 40-stamp mill is 

kept busy. The Golden West, Santa Fe 
and X-Ray claims are closed for the 

winter. 

PLUMAS COUNTY 

California Hercules—This company is 

opening ground near Ward Creek and is 

hauling in machinery. The lava cap is to 

be drilled to determine the thickness and 

width of the gravel. C. Brown is superin¬ 

tendent. 

RIVERSIDE COUNTY . 

Seal of Gold—This company (.formerly 

the (). K.) in Dale district, has crosscut 

a ledge at the 650-ft. level which carries 

high-grade ore. 

SAN liERNARDINO COUNTY 

Cracker Jack—This is a new camp, 20 

miles from Silver Lake on the Tonopah & 

Tidewater Railroad, which is being settled 

by Nevada men. The Crackerjack Com¬ 

pany, W. A. Gates, of Los Angeles, presi¬ 
dent, is sinking a shaft and driving a 

tunnel. The mines carry mainly copper 

ore. 

SAN LUIS OHISPO COUNTY 

Van Ness—This company has been 

formed at Paso Robles to open new mines 

in Van Ness Canon, ten miles west of 

Templeton. The ore carries lead and sil¬ 
ver and a small amount of gold. The sec¬ 

tion is a new one for mining. C. M. 

Steinbeck is president of the company and 
.\. W. Smith, secretary. 

SHASTA COUNTY 

Balaklala Consolidated Copper Company 

— I bis company at Coram is building a 

large dust settler. Its flue chamber is 

180x120 ft. inside, and its designer believes 

that it will save more of the values 

which pass off in fine particles than the 

narrow ones which are now used. As it 

is the first of its kind to be constructed, its 

operation will be watched w'ith interest by 
mining and smelting people. 

SISKIYOU COUNTY 

Ilomestakc—This mine in the Salmon 
river section, N. O. Hamlin superinten¬ 

dent, has been purchased by F. H. Osgood, 

of Seattle, Wa.shington. The shaft is 300 
ft. deep. 

X 
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ST.\NISL.VUS COUNTY 

riwciiix—This quicksilver mine, former- 
Ij owned by the Alvinza Hayward estate, 
is being reopened, with E. P. Newhall as 
superintendent. 

COLORADO 

150ULDER COUNTY 

Puzzler—It is reported that this prop¬ 
erty at Ward has been taken over under 
option for $100,000 and that the mill is to 
be overhauled. 

American Queen—/Vnnouncement is 
made that the company will double the 
capacity of the mill at Summerville. 

Yellozv Aster—Arrangements have Ijeen 
made for equipping this company’s tunnel, 
near Ward, with a gasolene compressor 
plant. C. W. Strong, Ward, Colo., is 
manager. 

Revenge—strike of sylvanite ore, car¬ 
rying high values, is reported at this mine 
at Eldora. 

Taylor—Hendrie & Bt)lthoff, of Denver, 
have taken the contract for the 20-ton 
cyanide mill to be built at Magnolia. The 
application of cyanide solution will be pre¬ 
ceded by an oxidizing roast. 

CLE.\R CREEK COUNTY 

IValdorf—It is reported that British 
capitalists are figuring on purchasing the 
1800 acre holdings of this company in the 
Argentine district. 

Knickerbocker Mill—J. J. White, of 
Georgetown, has purchased the mill at 
Empire, new machinery is to be installed 
and steam power will be replaced by elec¬ 
tricity, mill to be removed to the Ameri¬ 
can Sisters mine on Silver creek. 

Dont—1 his company has been incor¬ 
porated with capitalization of $1,000,000, 
and Chicago people have taken over the 
Peters tunnel pia)perty on Chicago creek, 
r. L. Patrick. Idaho Springs, is manager. 

Alainaden Mines Company—Missouri 
people are interested and they will move a 
plant of machinery from their Leadville 
property for installation on Fall river, 
h. \\. Dickerson, Idaho Springs, is man¬ 
ager. 

Deioey—Terre Haute capitalists have 
purchased this group in Argentine district 
for a reported consideration of nearly 
$100,000. A. A. Ireland, Georgetown, is 
manager. 

Red Oak—Chicago people who recently 
purchased this group for $300,000 are re¬ 
ported to intend the erection of a loo-ton 
mill, and will repair the aerial tramway 
with a length of over one mile. A. B. 
Montgomery, Georgetown, Colo., is man- 
ager. 

Everett and Lebanon Groups—These 
are reported sold to Denver people for a 
consideration of $85,000. A larger com¬ 
pressor plant is to be installed and the new 
owners will figure on erection of a mill¬ 
ing plant. 

Continental Mines, Power and Reduc¬ 
tion Company—This company has pur¬ 
chased the holdings of the Yankee Con¬ 
solidated Company, comprising several 
hundred acres in the Yankee and Lincoln 
districts, eight miles west of Idaho 
Springs. The property is to be opened by 
the Seemann tunnel from Fall river, and 
ne.xt spring a hydro-electric pow'er plant 
is to be built on Fall river for future op¬ 
erations. H. I. Seemann, Equitable build¬ 
ing, Denver, is manager. 

Brazil—Idaho Springs people have taken 
a lease and bond of $20,000 for two years 
on this property in Freeland district. W. 
Morgan, Idaho Springs, is to be man¬ 
ager. 

Ramsdell—A contract is to be let for 
the erection of a new 75-ton mill by this 
company, at Georgetown. G. W. Tea¬ 
garden, Georgetown, Colo., is manager. 

GILPIN COUNTY 

Lotus—It is reported that an examina¬ 
tion of these properties in Russell dis¬ 
trict has been made in the interests of 
Eastern people and that a deal is pending 
in the purchase price of this and some 
property in the Fall river section in Clear 
creek county. Denver and Philadelphia 
people are the owners, and New Eng¬ 
landers are the probable purchasers. 

School Hill—Chicago people have or¬ 
ganized this company and have taken an 
option on the Coeur D' Alene group on 
Academy hill. New machinery is to be in¬ 
stalled, including air compressor. J. N. 
iMackey, Black Hawk, Colo., is manager. 

Banzai—A 12x12 Norwalk high-altitude 
air compressor is to be installed at their 
After Supper mine at Black Hawk. 

Pcii’abic Consolidated—Daily shipments 
from Pewabic mine to company’s mill now 
average between 85 and 100 tons. The 
conqiany is preparing to sink the Pewabic 
and Iron shafts, each 500 ft. deeper. J. C. 
I'leschhutz, Central City, is manager. 

Cashier—A contract for a new shaft¬ 
building 22x44 ft. has been let. and an 80- 
h.p. boiler and 8x10 hoist are to be in¬ 
stalled on the ^Meeker shaft! W. Auger, 
Central City, is superintendent. 

Evergreen—I'wo claims and ground ad¬ 
joining the main group have been pur¬ 
chased for a consideration of $7,000. A 
6o-ton matte smelter is to be erected ne.xt 
spring, to handle the low-grade copper 
ores of this property. J. L. Walters, Apex, 
Colo., is manager. 

Gem—Chicago people have purchased 
this property, reported price being $25,000, 
from St. Louis, Mo., people, the former 
owners. The main shaft is down 250 ft. 
New machinery is to be installed, and new 
shaftbuilding will be erected. G. P. Good- 
ier, Central City, Colo., is manager. 

Egyptian—This mine, together with 
seven other claims, has been leased and 
bonded to J. R. Hastings, Chicago, Ill. 
Main shaft is down 8oo ft., and new ma¬ 
chinery is to be installed, and new build¬ 

ings erected. H. Irving Jones, Central 
City, Colo., is manager. 

Old Town Consolidated Mines Com¬ 
pany—A 16x18 double-post brake has been 
ordered from the Leyner Engineering 
Works, Denver, Colo., and 2500 ft. of in¬ 
sulated wire cable, for electric and tele¬ 
phone lines in shaft, has been received 
from the Westinghouse Electric Company, 
of Pittsburg, Penn. Production for 1906 
will exceed $300,000, with large amount of 
developments carried on during year and 
planned for coming year. G. K. Kimball, 
Jr., Idaho Springs, Colo., is manager, 

SUMMIT COUNTY 

Country Boy—This property is again 
shipping high-grade zinc ore, which av¬ 
erages about 50 per cent, zinc, in carload 
lets. The company has lately installed an 
electric hoist to raise the ore from the 
90-ft. winze which is now being deepened 
below the tunnel level. The pay streak is 
about 3 ft. wide and the ore is taken out 
vithout blasting, being simply shoveled 
into cars and sent direct to the smelter. 
A drift has been run to the west, where 
the winze was started and another rich 
shoot of zinc ore was encountered. The 
first shoot has been producing rich ore at 
the rate of 500 tons a month and the 
second shoot is expected to produce quite 
as richly. 

Blue Flag—This company has remod¬ 
eled its stamp and concentrating mill on 
Bald mountain above Illinois gulch. The 
new mill has been started and is turning 
out a good grade of concentrates. Its 
orebodies are large and of first-class con¬ 
centrating material, being made up of 
lead, zinc and iron sulphides, carrying 
gold and silver values. This property in¬ 
cludes the Laurium group and other sur¬ 
rounding property. Robert Niles is sup¬ 
erintendent. 

Gold Dust—This company, operating 
the Gold Dust and Puzzle groups, has 
taken a lease on the old West Side mill in 
the town of Breckenridge, and is now 
thoroughly overhauling it, renovating it 
for a steady run on their concentrating 
ores. By the addition of Hartz jigs and 
Wilfley tables to the old mill, the plant 
will be able to handle close to 100 tons 
per day, making very good zinc and lead 
products. James F. Callbreath, secretary 
of the American Mining Congress, is 
manager of this property. 

French Creek—The manager of this 
company, Mark T. Evans, is making ar¬ 
rangements to resume operations in the 
large tunnel in Bald mountain. This tun¬ 
nel is now' in 2300 ft., and has passed 
through- several valuable veins and it 
is the intention to do some prospecting 
by drifting. This project is backed by a 
syndicate of Colorado Springs men. 

JVashington—D. P. !Marvel is still oper¬ 
ating a portion of the Washington prop¬ 
erty, in Mayo gulch, on a lease and has 
just completed a valuable shipment of ore 
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to the local plants of the Chamberlain & 
Dillingham Ore Company’s sampler. 

I Veiling ton—The management of this 
property has just made a contract with 
r. zinc smelter to handle from 50 to 75 
tons per day of high-grade zinc ore; con¬ 
tract to last for a few months, until such 
time as their own concentrating mill is 
completed and ready for work. 

Excelsior—This property is being 
worked again, and a new contract has 
been let for driving from the first level, 
a distance of 500 feet. 

Hibbs—The manager, J. Percy Hart, 
has been in Denver looking up machinery 
for installation on the main shaft. The 
company intends sinking this to a level of 
300 ft., and opening up the vein at sev¬ 
eral levels. 

TELLER COUNTY—CRIPPLE CREEK 

The meeting of the drainage-tunnel 
committee, which was to be held in Colo¬ 
rado Springs last week, was postponed 
until the coming week. It was understood 
that at this meeting final arrangements 
were to be made for the driving of the 
drainage tunnel. The putting off of the 
meeting had a tendency to weaken the 
stock market, as it was thought that the 
postponement was due to dilatory tactics, 
but the announcement' that it would be 
held next week has restored confidence. 
That the tunnel will soon be started ap¬ 
pears almost beyond question at this time. 
From reliable sources it is learned that 
practically all of the necessary funds have 
been subscribed for the work. The gen¬ 
eral belief at present is that the Window- 
in-the-Rock or longer route proposed will 
be the one taken. 

The milling situation with regard to the 
erecting of mills on the ground is receiv¬ 
ing a good deal of attention. 

Several new strikes have been made 
lately, and the district is looking well. 

MINNESOTA 

Shipments out of some of the more 
important mines of the Mesabi district for 
the season just closed have been as fol¬ 
lows: Mountain Iron, 2,536,111; Morris, 
t.909>743; Burt, 1,376,874; Lake Superior, 
2.257,420; Mahoning, 1,020,000; Steven¬ 
son, 1,015,000; Fayal, 1,634,531; Adams- 
Spruce, 1,913,050 tons. 

Shipments from the other mines were: 
Chemung, 227,120; Higgins, 114,199; 
Missabe Mountain, 5674; Chisholm, 379,- 
156; Clark, 274,394; Glen, 279,424; Hull, 
1,508,265; Rust, 749,155; Meyers, 228,451; 
Pilsbury, 33,546; Sellers, 241,031; Tener, 
174,309; Monroe, 190,622; Iroquois, 190,- 
971; Lincoln, 367,192; Troy, 146,849; 
Shenango, 383,717; Genoa, 179,467; Mo¬ 
hawk, 92,715; Hector, 37,220; Elba, 255,- 
571; Corsica, 100,606; Malta, 115,762; 
Minorca, 151,530; Cass, 60,512; Mayas, 
107,244; Bessemer, 131,790; Union, 20,691; 
Franklin, 66,934; Pettit, 82,756; La Belle, 
50.466; Miller. 234,070; Biwabik, 807,374; 

Duluth, 158,336; Holland, 95,472; Victoria, 
64,819; Adriatic, 3294; Tesora, 12,001; 
Kinney, 57,690 tons. 

From the Vermillion range shipments 
were: Minnesota, 146,502; Chandler, 318,- 
990;» Pioneer, 766,853; Zenith, 181,580; 
Savoy. 106,932; Sibley, 271,495 tons. 

MONTANA 

BUTTE DISTRICT 

North Butte—The crosscut going to¬ 
ward Berlin ground from the i6oo-ft. 
level of the Jessie has cut through a wide 
vein of copper ore in Gem ground, which 
adjoins the Jessie on the north. This 
makes four veins from which the com¬ 
pany can draw ore, the Speculator, Edith 
May, Jessie and Gem. The shortage of 
railroad cars continues and the company is 
still experiencing trouble in having its ore 
transported to the Washoe plant. It is 
mining about 1200 tons a day. Sinking in 
the Berlin shaft has not been resumed, 
the company having decided to not do 
anything on this ground until February 
or March. It is the intention to connect 
the shaft and crosscut now going north 
to cut the Berlin veins. 

Boston & Montana—Failure of the 
Great Northern Railroad to relieve the 
pressure on the ore-bins at the West 
Colusa and Leonard mines caused a loss 
of tw'o or three days recently. A supply 
of ore on hand at the smelter prevented a 
reduction in the tons treated. The com¬ 
pany usually . keeps about 5000 tons in 
transit. It is sinking on the Badger State 
and will resume sinking on the Greenleaf 
in a few days, when it will hqve finished 
the installation of the new hoisting engine 
there. The boiler capacity at the Green- 
leaf has been increased to 450 h.p. Green- 
leaf is entirely new ground, wdth a sur¬ 
face showing equal to that of the large 
mines. It is east of the flat and north¬ 
east of the Pittsburg & Montana property. 
The shaft is 600 feet. 

Anaconda—The shaft on the High Ore 
w ill reach the 2600 level about Dec. 26. 

large pump station will be cut at the 
bottom and heavy machinery, probably 
electric, will be installed. Crosscutting 
will not begin until the latter part of Jan¬ 
uary. The veins have not yet been cut 
at the 2400 level, but will be in a short 
time. Drifting in the vein of the Ana¬ 
conda at the 2400 is progressing with good 
results, the ore body showing up as well 
there as on the 2200. Beginning about 
Jan. I, the company will increase its elec¬ 
tric power and use the current for operat¬ 
ing its compressors and pumps. 

Raven—W. Spencer Hutchinsoq, of 
Boston, has finished his inspection of tlie 
Raven property and w’ill submit a writ¬ 
ten report to Boston men who are heavily 
interested. The future of the property 
depends upon the action taken by them. 
No work whatever is in progress on the 
property. 

Reins Copper—This company is mining 

between 25 and 40 tons of good copper 
ore a day. It has opened the vein on the 
800, 900 and 1000 levels, and is securing 
most of its present output from the 1000. 
Some of the ore is glance and runs high 
in copper. It is figuring on crosscutting 
at the 1100 with a view of catching the 
vein there. 

Red Metal (Coalition)—The company is 
prosecuting development vigorously and is 
rapidly bringing its mines from their 
former chaotic state, the result of hap¬ 
hazard operation by United Copper, up to 
the standard of other large mines. Good 
ventilation has taken the place of bad air 
in parts of the Minnie Healey and Rants 
and the work continues. The output of 
ore is between 1000 and 1100 tons daily. 

Davis-Daly—The face of the cross-cut 
going south of the i8oo-ft. station of the 
Original in the interest of the company is 
in more than 1100 ft., but no ore has been 
cut. The shaft on the Smokehouse is now 
clear of water and crosscutting for veins 
supposed to traverse the property will be¬ 
gin at once. Sinking is in progress on 
the Mt. Moriah and Silver King. Lessees 
on the Plymouth, owned by this company, 
have struck a 6-in. streak of ore that car¬ 
ries high average values in gold and 
silver. 

NEVADA 

NYE COUNTY—TONOPAH 

Ore Shipments—Ore shipped over the 
Tonopah Railroad for the week ending 
Dec. 13, was: Tonopah Company, 954 
tons; Tonopah Extension, 395; Belmon*, 
355; Montana Tonopah, 50; total, 1754 
tons. Shipments from Goldfield were 1420 
tons, making a total of 3174 tons. 

NYE COUNTY—BULLFROG 

Banner—A lode 40 ft. in width has been 
cut in this property. It has been opened 
for a iength of 1500 ft., and assays up to 
$50 per ton. The mine is situated on a 
prominent hill five miles northeast of 
Rhyolite, and was discovered and opened 
in 1880. Owing to its remoteness at that 
date it was soon abandoned. After the 
rush to Bullfrog late in 1904, it was re¬ 
located and has since been steadily de¬ 
veloped. Today it is one of the most 
promising properties in the Bullfrog dis¬ 
trict, and has been compared by some 
miners with the great Shoshone mine. 

Commodore—A new hoisting plant is 
about to be installed to enable the shaft 
to be carried down 300 ft. The company 
has been reorganized recently and there 
are ample funds in the treasury to enable 
extensive development operations being 
embarked in. The mine comprises a 
group of six claims and carries a prom¬ 
ising quartz vein, of the same nature and 
running parallel to the vein successfully 
worked in the Gold Bar mine. 

Golden Scepter—The main tunnel is 
now in over 600 ft., and has cut a good 
looking 5-ft. vein. The tunnel will be 



December 29, 1906. THE ENGINEERING AND MINING JOURNAL. 1237 

continued with the view of intersecting 

the big Hobo vein. The mine has been 
equipped with a rock-drilling plant, and 

the shaft will shortly be sunk below the 

300-ft. level. 

NYE COUNTY—JOHNNIE 

Johnnie Consolidated—In the face of 
the drift on the 40-ft. level a 3-ft. vein 

has been cut, which carries rich ore. 

About 6 in. of the vein matter assays very 

high in silver. In the 700-ft. level the 
vein is widening. It is now 15 ft. in 
width and averages between $15 and $20 

per ton in value. 

Panama—Development operations have 
been resumed. The shaft is down 65 ft. 

and will be continued to the loo-ft. level 

before crosscutting is commenced. Re¬ 

cent assays have shown the vein in the 
bottom of the shaft between 60 and 65 ft. 

to be worth $50 per ton. 

Battery—The tunnel has now been run 

a distance of 80 ft. and cut the vein. It 

is over 2 ft. in width and assays $20 per 

ton across the face. The shaft has been 

sunk 35 ft., and will be continued to the 

lOO-ft. level without delay. 

Johnnie Wonder—A shaft is being sunk 
to prospect a vein on the Ella B. and 

Copper King claims. A new vein was cut 

recently in a surface trench on the Cop¬ 

per King, which carries copper values. A 

cross-cut will be run to intersect this ore- 
body from the loo-ft. level as soon as the 
shaft can be sunk to that depth. 

NYE COUNTY—LIBERTY 

Liberty—This old property is being re¬ 

opened by a Philadelphia firm. A crosscut 

on the 250-ft. level is out 420 ft. from the 

shaft, and is expected to reach the ledge 

within 150 ft. Preparations are being made 

to install a 20-stamp mill, and an electric 

power and lighting plant. A large Horns- 

by-Ackroyd oil engine has just been 
erected in the mine. It will burn crude 

oil and displace the steam plant hitherto 

employed. Many years ago this property 

yielded a large quantity of high-grade ore 
that was shipped to California across the 
desert and Sierra Nevada by teams. But 

as the water level was approached the ore 

decreased in value, so that it did not pay 

to transport it by such a costly method. 

The mine was consequently closed until it 
came into the possession of the present 
owners. 

NYE COUNTY—MANHATTAN 

Mammoth—The tunnel in this property 
has been run into the hill for a distance 
of 450 ft. and a lo-in. quartz stringer is 

showing in its breast which carries free 

gold. It is regarded as a feeder of the 

main ledge which is rapidly being ap¬ 
proached. 

Santa Lola—This property is being vig¬ 

orously prospected. Several well defined 
veins outcrop on the surface, and one of 

them has been shown by trenching to be 
over 6 ft. in width, and carries an average 
value of $15 per ton. 

Ralston Valley—The shaft has reached 
a depth of 30 ft., and sinking will be con¬ 

tinued to 100 ft. before drifting is com¬ 
menced. It is proposed to run a long 

cross-cut from the lOO-ft. level to the 
Toquima mine boundary, as it is believed 
that a large copper-bearing orebody runs 

through the Ralston Valley ground par¬ 

allel to the Toquima vein. 

Butler—Work on this property is con¬ 

fined to surface • trenching and the run¬ 
ning of a tunnel with the view of cutting a 

system of veins known as the Manhattan 
Breyfogle. The weather has been very se¬ 

vere in the district during the past month 

and there is a large amount of snow on 
the ground which handicaps prospecting 

operations. 

Zanzibar—Work is being actively pur¬ 

sued on this mine with a view of cutting 

the rich Consolidated vein which is be¬ 
lieved to run through the Zanzibar hold¬ 

ings. Several veins have already been de¬ 

veloped, dnd one of them is of large di- 

jnensions, and is possibly the continua¬ 

tion of the Consolidated. This ledge car¬ 

ries high-grade milling ore and in places 

has streaks of quartz, which assay well 
above the average shipping ore. A large 
tonnage is being accumulated in the dump, 

in view of the rapid completion of the 

Tonopah company’s rtiill, which will afford 

crushing facilities. 

Santa Lola—The shaft being sunk on 

the King Oscar claim has reached a depth 

of 80 ft. The vein assays up to $25 per 

ton, and has been prospected for a length 

of 800 ft. A tunnel is being driven to 

strike the vein at 280 ft. depth. 

Stray Dog—A 4-ft. ledge was recently 

cut in the east drift of the lOO-ft. level in 

this property which carries the richest ore 

hitherto found at depth in the district. 
The property is owned by a Goldfield com¬ 

pany. 

Independence—A calcareous-quartz de¬ 

posit 6 ft. in width, carrying rich ore, has 

been cut in this mine at a shallow depth. 
About 3 ft. of the vein shows free gold. 

The ore is all of shipping grade, and is 

being sacked. 

’ NEW JERSEY 

WARREN COUNTY 

Fifty men are employed in developing 

the old Pahaquarry copper mines, near 

Stroudsburg, on the New .Jersey side of 

the Delaware, which was opened by the 
Hollanders in 1660, and reopened by the 

Allegheny Mining Company, in i860. .A 

tunnel 1000 ft. long has been driven, and 

the company has purchased 1600 acres of 

land, ft is claimed that the quality of the 

copper or'e has now been fully determined, 

and that it exists in paying quantities. 

NEW MEXICO 

GRANT COUNTY 

Lost Bullion Spanish Mine—A strike 

has just been made in this old mine. Silver 

City, which is being worked by the Lost 
Bullion Spanish Mines Company. The dis¬ 
covery was made 3000 ft. west of the 

shaft in the main workings. The vein dis¬ 

closed measures from 4 to 6 ft. in width, 

and consists of a ferruginous quartz carry¬ 
ing high values in gold, with some silver. 
This new strike will be the scene of active 

operations with the intention of shipping 

the ore to the Silver City smelter. This 
company has offices in Silver City, with 
an assay and chemical outfit for making 

all assays and analysis of ores. The me¬ 

tallurgical department is under the super¬ 
vision of Geo. L. Chase, of Denver. 

OREGON 

BAKER COUNTY 

The Cornucopia mining camp, 60 miles 

east of Baker City in the Eagle mountains 

is in a state of excitement over the dis¬ 

covery on Boulder creek, two miles from 

Cornucopia, by Herbert, Underwood & 

Blair, of placer gold. Many claims have 

been staked out. 

PENNSYLVANIA 

ANTHRACITE C0.\L 

Delaware & Hudson—This company 
will reopen the Conyngham colliery, one 

of the largest in its system, after an idle¬ 

ness of four months. The breaker and 
the mines have been thoroughly repaired, 

and the production will be increased 20 

per cent. The Hillman shaft has been 

closed and the coal from the small veins 
will be conveyed by means of a tunnel to 

the Baltimore or main opening. Two 

pairs of large hoisting engines have also 
been installed and a tower added to the 

breaker. 

Lehigh Coal and Navigation Company— 
Lewis A, Riley has announced that he 
will not accept re-election as president of 

this company. It is said that W. A. La- 

throp will succeed him. Mr. Lathrop was 

elected a manager to fill the vacancy 

caused by the resignation of Francis R. 
Cope. For three years Mr. Lathrop was 

assistant to Mr. Sayre, chief engineer of 

the Lehigh Valley Railroad, and in 1881 

went then to Virginia as superintendent 
for the Southwestern Virginia Improve¬ 

ment Company. Mr. Lathrop opened the 

mines and built the town of Pocahontas, 

under great physical difficulties in a re¬ 

gion then almost primitive. He left this 

field in 1885 to take charge of the bitumin¬ 
ous coal operations of the Lehigh Valley 

Coal Company, in Center county, Penn., 

and three years later became superintend¬ 

ent of the extensive anthracite operations 
of the same company, with headquarters 

in Wilkes-Barre. Five years ago he re¬ 

signed this position to become the presi¬ 
dent of the Webster Coal and Coke Com¬ 
pany. 

BITUMINOUS COAL 

A tract of 2000 acres of coal land in 

Redstone and Luzerne townships, in Fay- 
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sunk to quartzite, and is now 180 ft. deep. 
The property, consisting of 500 acres, is 
located on False Bottom, near the Penob¬ 
scot mine, and the formation is similar to 
that at the latter place. The company is 
equipped with a steam hoist, sawmill, ma¬ 
chine drills, pumps, etc., and the shaft has 
now passed through the porphyry, and 's 
in the shales. 

PENNINGTON COUNTY 

An important deal has just beci^ con¬ 
summated whereby the Security Invest¬ 
ment and Mines Company, of Denver, 
Colo., has secured a valuable tract of 
placer land in Pennington county, con¬ 
sisting of nearly 500 acres, free from boul¬ 
ders and clay, well timbered, having an 
abundant supply of water and carrying 
good values in coarse and fine gold. The 
property was thoroughly examined by T. 
R. Miller, of Denver, and David H. Law- 
rance, also of Denver, on whose report 
the property was taken up by the Secur¬ 
ity company for a price in the vicinity 
of $250,000. The owners intend to install 
an up-to-date hydraulic plant and work 
the ground. 

TENNESSEE 

The Baltimore Manufacturers’ Record 
reports that a deal which has been pending 
for control of the Howard-Carpenter hold¬ 
ings (J. H. Carpenter and J. W. Howard 
of Columbia, Tenn.) of phosphate lands in 
Hickman. Williamson and Maury coun¬ 
ties has been completed, but no details 
of the transaction have been announced. 
.\mong the properties included in the deal 
the Leatherwood tract of 1200 acres 
in Hickman county is considered as the 
most important. It is said to contain very 
large deposits of high-grade phosphate 
rock. In addition to this tract there arc 
several other less extensive properties m 
Maury and Williamson counties men¬ 
tioned in the purchase. It is understood 
that capitalists of Nashville are interested 
in the enterprise, which is reported as in¬ 
volving $1,000,000, and that an independ¬ 
ent company will be organized to develop 
the properties. 

UTAH 

BEAVER COUNTY 

trict, has its new mill about ready to go 
into commission. The company owns 
about 80 patented claims. 

JUAB COUNTY 

Little Chief—The new steam hoist 
ordered for this property some time ago is 
in operation. Drifting on the 800 level 
is in progress. 

Lower Mammoth—Two electric hoists 
have been ordered for this mine and will 
be installed early in January. Connections 
have been made with the 1800 level in a 
winze from the 1600 and a drift is being 
run to the orebodies. 

SALT LAKE COUNTY 

Last Chance—Regular shipments are be¬ 
ing made from this Bingham mine, which 
is owned by the Nevada-Utah Mines and 
Smelters Corporation. 

Columbus Consolidated—The manage¬ 
ment of this Alta company has completed 
the installation of a new triple.x pump, di¬ 
rectly connected, with a maximum ca¬ 
pacity of 400 gal. per minute. 

SUMMIT COUNTY 

Park City Shif>mcnts—The output of 
the camp last week was a little more than 
2000 tons, the shipping mines and amounts 
being: Daly Judge, 582; Silver King, 
528; Daly West, 520; Little Bell, 137; 
Ontario, 46; Odin, 21; Scottish Chief, 35: 
Copper Apex, 13; Kearns-Keith, 122; New 
York, 33 tons. 

Odin Mining Company—Shipments 
were made last week, assays showing the 
presence of 4 per cent, copper, 8.5 per 
cent. lead. 21 oz. in silver. 30c. in gold and 
12 per cent. iron. 

TOOELE COUNTY 

Consolidated Mercur—This company has 
been obliged to curtail its output on ac¬ 
count of the scarcity of fuel. The roasters 
connected with the mill have been shut 
down temporarily, throwing about 100 
men out of employment. 

Southport Mining Company—Encourag¬ 
ing developments have been reported from 
this corporation's Stockton property. The 
management has recently acquired addi¬ 
tional territory. 

WASHINGTON 

ette county, has been acquired by J. V. 
Thompson and associates. The property 
consists of several tracts, which have been 
acquired gradually, until 2000 acres have 
been secured in one body. The average 
cost was $1500 per acre. The land ad¬ 
joins the property of the Thompson Con- 
nellsville Coke Company. It is reported 
that it will be turned over to the United 
States Steel Corporation. 

SOUTH DAKOTA 

CUSTER COUNTY 

Southern Queen—Plans are being made 
to put in a diamond drill to locate copper 
deposits, some of which have already been 
worked. This property consists of three 
claims and a few years ago several car¬ 
loads of ore carrying copper were shipped. 
The ore was found in irregular chambers, 
lying flat in the limestone formation, the 
largest one being 16 ft. wide, 100 ft. long 
and 4 ft. thick. These deposits were 
worked out, and no permanent ones dis¬ 
covered. The property is owned by Cus¬ 
ter and Deadwood men who intend pros¬ 
pecting for the mother lode. 

Fraternal—Axel Erickson, in charge of 
this property, six miles from Hill City, has 
sunk a shaft on the vein. The vein, a few 
inches wide at the surface, has increased 
to 2 ft. at a depth of 180 ft., and carries 
high average values. 

LAWRENCE COUNTY 

Victoria—At the annual meeting of this 
and the Victoria Extension Company the 
old officers were reelected. The com¬ 
panies are in good condition financially, 
and the recent strike on the lower con¬ 
tact of the Victoria shows milling values 
which are encouraging. 

Cleopatra—This company is considering 
resuming operations in January. For some 
time a deal has been pending, but it has not 
been urged lately, as the company has se¬ 
cured good ore, and desires to operate the 
property itself. The new strike is a flat de¬ 
posit of shale ore 9 ft. thick. It is cyanid- 
ing ore, and can be handled cheaply. The 
company has a lOO-ton cyanide plant. 

Dividend—A test run of the out-of-door 
cyanide plant erected by Ward Weigand, 
and others to treat the ore on the dump, 
has been so satisfactory that two more 
sand tanks and a crusher will be installed. 
The latter has not been needed hitherto 
as the ore on the dump was fine enough 
for the rolls. Now, however, ore from 
the mine will be treated and the crusher 
will be needed. 

Golden Reward—The company is samp¬ 
ling mines that have not been worked for 
some years, cleaning out tunnels, laying 
track, and arranging to handle ore from 
these old workings as soon as the mill, 
which is undergoing changes, is in work¬ 
ing order. A new assay office and other 
buildings have been erected and electrical 
machinery is being installed. 

Golden Development—A shaft is being 

Newhouse Mines and Smelters—The 
work of enlarging the mill in which ores 
from the Cactus, mine are treated is going 
ahead steadily. The company has also a 
number of new mine buildings under con¬ 
struction. 

Cedar Mining Company—Another de¬ 
posit of high-grade silver ore has been en¬ 
countered at 273 ft. depth in the shaft. 

Majestic Copper Company—Shipments 
of copper ore are being made from the 
Old Hickory and O. K. mines. The for¬ 
mer contributes to the market a carload a 
day and the latter one a week. 

Revenue Mining Company—This cor¬ 
poration, operating in the Pine Grove 'dis- 

FERRY COUNTY 

Monitor Group—An agreement was 
filed Dec. i with the county auditor under 
which the Monitor. Treadville, Ironsides. 
Red Cloud and Red Chief claims on Mis¬ 
souri mountain, 12 miles north of Repub¬ 
lic, were sold by Z. C. and J. I. Perkins 
to E. R. Fraser, of Spokane, Wash., for 
$15,000. The purchaser paid $3000 cash 
down and agrees to pay $2000 in 90 days, 
$5000 in nine months and $5000 in 15 
months. 

Oversight—Two new ore bins have 
been constructed at the portals of the 
Nos. 2 and 3 tunnels on the Oversight 
claim, and regular shipments of ore are 
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going to the smelters. On the Pin Money 
claim an incline shaft is down 30 ft. on 
a small vein of soft iron oxide ore, which 
assays well in gold, silver, copper and co¬ 
balt. Some nodules of smaltite run with 
the vein. The grading has been started 
for two miles of a ground tramway from 
the portal of No. 2 tunnel of the Belcher 
mine to the Oversight tunnels, for the 
transportation of ore to the Belcher 
Mountain Railway. The tramway will 
linally be extended to the Copper Key and 
,\nonymous mines. 

Bortlc Copper Gold Mining Company— 
An incline shaft has been sunk 52 ft. on 
tlie northerly extension of the Belcher 
vein. An assay of ore from the bottom 
ran well in gold, silver and copper, the 
copper content amounting to 4 per cent. 
The ore also carries an excess of 42 per 
cent. iron. This company owns the Gold 
King, .\lpha and Omega claims, which ad¬ 
join the Belcher mine on the north. It 
has a contract with the Belcher Mining 
Company for the use of the Nos. i, 2 and 
"iBelcher tunnels, through which the Gold 
King group may be developed to a depth 
of 500 ft. From the No. i tunnel the 
Bortle company will drive on the vein 
across the vertical dividing line of the two 
properties. C. Eugene Bortle, the presi¬ 
dent of the company, is visiting the mine. 
His address at headquarters is 822 Penob¬ 
scot building, Detroit, Michigan. 

Manila—This is situated near Keller, 
on the south half of the Colville Indian 
reservation, 53 miles south of Republic, 
and has been bonded by R. A. and L. P. 
Farr to J. L. Harper and associates, for 
$40,000, of which amount $5000 is said to 
have been paid at the time the bond was 
executed. The Manila. South Manila, 
Cavite and Manila Fraction claims 
compose the Manila group for which 
the bond has been given. Mr. Harper 
took a bond on this property over two 
years ago, but allowed it to expire. 

Foreign Mining News 

CANADA 

NOVA SCOTIA 

Dominion Coal Company—A bad fire 
started last week in this company’s hub 
colliery at Glace bay. All ordinary means 
failed to extinguish it, and it became 
necessary to break down a concrete dam, 
Fuilt several years ago to protect the 
workings from the sea, which adjoins the 
colliery. 

ONTARIO-COBALT DISTRICT 

Xipissing—The mine manager’s report, 
recently published, announces that under¬ 
ground development, of which almost 
none has been done heretofore, will now' 
proceed, the new compressor plant being 
in readiness. The hydraulic system of 
surface exploration has not been wholly 
successful, on account of the unevenness 

of the bedrock, and the increasing depth 
of overburden. No general deduction has 
yet been formulated as to the persistence 
or richness of the veins in depth, but a 
wide fluctuation may be anticipated. The 
company has none but current indebted¬ 
ness, and this is covered by quick as¬ 
sets to the amount of $794,288. From 
workings on less than one-tenth of the 
company’s whole area, net earnings of $2, 
000,000 have already been secured. 

Foster Mine, Cobalt—Henry G. Adler, 
who has had considerable e.xperience in 
South African mining, has been appointed 
general manager, in place of A. W. Scott. 

Gamey Property, Cobalt—This property, 
40 acres in area, north of the Buffalo and 
west of the Coniagas, has hitherto not 
come up to expectations. A small calcite 
vein, however, gives indications of better 
results. At 24 ft. it has widened and 
show's niccolite and cobalt. About 12 men 
are at work. 

Grecn-Mechan Mine, Cobalt—A rich 
orebody exposed on vein No. i is being 
worked. Mine Superintendent O’Connell 
states that ore to the value of $25,000 was 
taken out in two days. The company is 
preparing to make large shipments. 

United Cobalt, Cobalt—Work has been 
commenced on some of the properties, 
with Algernon Delmar, mining superin¬ 
tendent, in charge. Sinking will be begun 
immediately. 

ONTARIO—STURGEON LAKE DISTRICT 

Sturgeon Lake Mine—A six weeks’ 
clean-up at this gold mine. Sturgeon lake, 
has resulted in gold bricks valued at $8000 
and concentrates about equal in value. 
Manager A. McEwen has taken the gold 
to Port Arthur, 

ONTARIO—PORT ARTHUR DISTRICT 

Canadian Bessemer Ore Company— 
This company is being organized to work 
the large area of iron-ore land, near Port 
.Arthur, recently discovered. Borings and 
test-pits are reported to show the exist¬ 
ence of a large body of ore, at a moderate 
depth below the surface, and of consider¬ 
able thickness. The ore is a hard hema¬ 
tite, running from 40 to 68 per cent, iron, 
generally below the bessemer limit in 
phosphorus, and low in sulphur. Much of 
the area is close to Mundy bay, and the 
ore can be shipped by water at small ex¬ 
pense. 

ONTARIO—ALGOM.\ DISTRICT 

Northern Ontario Consolidated Copper 
Company—A smelter is to be erected at 
the company’s mines at Dean Lake, Al- 
goma district, where u run of copper ore 
w'as recently encountered in cross-cutting 
at the 130-ft. level. Assays give good re¬ 
turns in copper in addition to some gold 
and silver. 

ONTARIO—MANITOU LAKE 

Laurentian Gold Mine—Development 
work is being directed toward the location 
of the whole vein and the ascertaining of 

its depth. It has been found to be from 
4 to 14 in. thick with a width of 30 ft., 
but the bottom has not been reached. The 
shaft is down 280 ft. with no falling off 
in the quality of the ore. 

ONTARIO—^E.AGLE LAKE DISTRICT 

Grace Gold Mine—Thirty-five men are 
at work under the direction of Manager 
J. H. Castor. A new stamp mill with a 
capacity of 50 tons per day is being in¬ 
stalled. In blasting for foundations for 
the stamp mill a new vein was en¬ 
countered. 

ONT.\RIO—HASTINGS COUNTY 

Central Ontario Granite and Marble 
Company—This company started work 
about two months since to develop the 
large marble quarry near Bancroft. It 
has a plant comprising two channeling 
machines, two 30-ton derricks, hoisting en¬ 
gines, etc., and has erected buildings on 
the property. The marble is free from 
seams and imperfections, and is of four 
distinct grades. Thirty men are now em¬ 
ployed and if this product can compete 
with the imported marble there is a large 
market and the fo’rce will be increased. 
J. D. Sargent, who has had experience in 
marble quarrying in Vermont, is superin¬ 
tendent. 

MEXICO 

GUERRERO 

Mitchell Mining Company—A circular 
from the office of this company, in New 
York, says, in part; “Recent reports from 
La Dicha show that we have on hand 
about 3,250,000 lb. copper in the form of 
bullion, matte, scrap and roasted ores, 
with a value at present market price of 
about $725,000. We are now shipping the 
copper bullion (averaging 90 per cent, 
fine) to the coast, and arrangements are 
on foot for the sale of this copper. The 
converter plant is running, and the out¬ 
put varies from 7 to 12 tons per day. We 
have approximately sufficient capital in 
the treasury of the company to keep the 
plant going until completion of La Dicha 
& Pacific Railroad, and this will be added 
to from time to time by the sales of addi¬ 
tional copper. This places us in a very 
sound financial condition. . . . Regarding 
the new properties purchased by the com¬ 
pany, and located at Globe, Arizona, said 
properties are close to a railroad, and are 
on a producing basis today. The com¬ 
pany has ordered a 300-ton smelter with 
equipment. We w'ere fortunate in get¬ 
ting immediate delivery on the engines 
and blowers, as well as on the hoisting 
plants and boilers, and 40-day delivery on 
the 300-ton furnace. We expect to have 
the furnace complete, and in operation by 
January. We are erecting ore bins and 
chutes at the mines, and until completion 
of our own smelter have arranged with a 
local smelter for the handling of our ores. 
Reports from Mr. Britt, our superintend- 
ent^ state that we are getting out high- 
grade ores, and he expects to be in a po- 
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sition as soon as equipment is up to run 
from 200 to 300 tons per day. The acqui¬ 
sition of these properties is of great ben¬ 
efit to the Mitchell Mining Company, and 
a very valuable asset, as we can be pro¬ 
ducing there, pending completion of the 
railroad at La Dicha, and with the pro¬ 
duction at La Dicha will be on a dividend 
basis much earlier than otherwise. Since 
icquiring the Globe properties we have 
made two strikes on them, within the last 
week, of high-grade orebodies that did not 
show up before.” 

JALISCO 

In the arroyo de Tetohuani, or gulch 
of the Tetohuani river, two days horse¬ 
back west from Ameca, and about three 
hours’ride east from Mascota,a remarkable 
amount of new work is being rushed by 
the American companies, which has been 
delayed by unusually heavy rains. 

Lupita Mines Company—In the arroyo 
de Tetohuani, this company, of which 
Frank G. Peck, of Colorado Springs, 
Colo., is president, and Patrick Fitzgerald, 
manager, has a lo-stamp mill and amalga¬ 
mation plant, which it is preparing to en¬ 
large to 20 stamps, and at the same time 
change over to the cyanide treatment. 
This company has just made a rich strike 
of high-grade silver ore in its Socorro- 
dora claim. 

Santa Lucia—L. C. Malone and H. H. 
'Cross have transferred their property, one 
mile from the Lupita mill, to the Santa 
Lucia Mining Company. This company 
has a capital of $250,000, U. S. currency, 
and its officers are: President, Dr. A. B. 
Skinner, Atlantic City, N. J.; vice-presi¬ 
dent, Joseph Cross, Philadelphia; secre¬ 
tary and treasurer, W. M. Fort, Atlantic 
City, N. J.; general manager, L. C. Ma¬ 
lone; assistant manager, H. H. Cross. 
In all, the Santa Lucia has some 25 per- 
tinencias, which have been worked for 
several years by Mr. Malone, and on which 
an iioo-ft. tunnel is being driven to get 
under the old workings, and cut the six 
known veins of Santa Lucia, Descubri- 
dora, Veta-en-Media, El Llave, San Jorge, 
and Mirador, at depths varying from 200 
to 600 ft. from the surface. It is possible 
the tunnel may be continued an additional 
200 ft. to cut the San Roque vein, on an¬ 
other of Mr. Malone’s property. The ore 
so far encountered will run high in sil¬ 
ver with some gold. Owing to the ex¬ 
pense of transportation the ores will be 
treated at the San Geronimo mill, about 
200 meters farther up the gulch. 

San Geronimo—At this mine, in the 
arroyo de Tetohuani, Thomas W. Law- 
son is putting up a mill with 10 stamps, 
of 1000 lb. each, and a cyanide plant. The 
mill will be run by water-power, from 
the Tetohuani river. F. W. Page is man¬ 
ager. It was expected to have the mill 
in operation by the first of the year, but 
the impossibility of getting in the machin¬ 
ery because of rains and high water has 
so delayed the work that it will be Fefc- 

ruary or March before the work is com¬ 
pleted. Mr. Lawson has put in his own 
saw mill for cutting timbers for the mill, 
and is at the same time furnishing the 
camp with pine lumber and timbers. 

MICHOACAN 

Compania Mctalurgica de Michoacan— 
This company, at Ocampo, is installing a 
complete electrical plant, comprising ap¬ 
paratus from the works of the Westing- 
house Electric and Manufacturing Com¬ 
pany. The previous electrical installation 
is being augmented by a steam-engine 
driven, 45-kw., 250-volt, direct-current gen¬ 
erator, which supplies current to the vari¬ 
ous motors and lights about the smelter. 
This generator is of a special construction 
now often used with similar plants where 
lights and motors are to be operated from 
the same direct-current generator. What 
is called a three-wire arrangement is ap¬ 
plied, which, by an ingenious invention 
owned by the Westinghouse company, 
renders it possible to obtain 250 volts and 
125 volts from the one generator. The 
motors, lightning protection and switch¬ 
board apparatus make the equipment com¬ 
plete, and more economical results will be 
obtained than would have been possible 
from a steam plant driving a single-line 
shaft, as has been the former practice with 
the older plants throughout Mexico. 

SONORA 

Yaqui Smelting and Refining Company 
—At a meeting of the board of directors 
l.cld at Hermosillo, Sonora, recently, A. E. 
Klauser, of Toledo, was re-elected presi¬ 
dent; H. R. Klauser, of Toledo, vice- 
president ; H. C. Gerber, of Hermosillo, 
Sonora, was elected secretary and treas¬ 
urer. The old board, consisting of H. R. 
Klauser, H. C. Gerber, Henry Lockhart, 
Jr., and A. V. Baumann, was re-elected. 
The company recently engaged as consult¬ 
ing metallurgist, Samuel James, formerly 
of the Arkansas Valley plant of the 
.American Smelting and Refining Com¬ 
pany, at Leadville, Colo. Mr. James, ac¬ 
companied by the general manager of the 
company, Henry Lockhart, Jr., and several 
of the stockholders, recently left for 
'I'oledo to resume operations. The Toledo 
smelter is one of the best constructed in¬ 
dependent smelters in Mexico and con¬ 
sists of one reverberatory furnace, one 
copper and one lead blast furnace; 
sampling plant; lead refinery; silver re¬ 
finery ; machine and blacksmith shops; 
electric light and ice plants; laboratories; 
general store, hotel, etc. The plant was 
originally built to operate on Barranca 
“natural” coke, which proved unsuccessful, 
and recently the company has been im¬ 
porting coke and operating' the reverbera¬ 
tory furnace on wood. The company 
owns its own mines, but also does a large 
custom business. Toledo will be the ter¬ 
minus of the Cananea, Rio Yaqui yPa- 
cifico (Southern Pacific system) which is 
now building north from Batamotel to 

Toledo and south from the same point to 
Guadalajara. This road will be com¬ 
pleted within a year and will greatly 
w'iden the scope of operations of the To¬ 
ledo smelter, in anticipation of which the 
company is planning many improve¬ 
ments. 

AFRICA 

RHODESIA 

Gold production in November, as re¬ 
ported by the Chamber of Mines, was 
48,503 oz. bullion. This makes the totals 
for the II months ending Nov. 30 amount 
to 372,452 oz. bullion in 1905, and 505,655 
oz. in 1906; an increase of 133,203 oz., or 
35.8 per cent. The bullion reported this 
j'ear was equal to 450,033 oz. fine gold, or 
$9,302,182 in value. 

TRANSVAAL 

Gold production in November is re¬ 
ported at 533,373 oz. fine, of which 515,- 
193 oz. was fro’.n the Witwatersrand and 
18,180 oz. from the outside districts. The. 
total is a decrease of 7236 oz. from Octo¬ 
ber, but a gain of 115,852 oz. over Novem¬ 
ber, 1905. For the ii months ending Nov. 
30 the total was 4,465,627 oz. fine gold in 
1905, and 5,236,450 oz. in 1906; an increase 
of 770,823 oz., or 17.3 per cent. This is a 
total value of $108,237,422 this year. 

Coal Trade Review 

New York, Dec. 26 
The outcry against the railroads in the 

West is strong. Operators everywhere 
are in trouble, finding it impossible to 
work regularly or to fill their contracts. 
Matters are serious over a wide stretch of 
territory. Practically no mines from 
Pittsburg to the Missouri are able to 
work as they wish to, from this cause. 
The railroads claim that they are doing 
all they can to better the conditions; but 
no improvement is apparent. In the 
Northwest the situation is a serious one. 

In the East the car shortage is being 
felt, though not to the same degree. It 
is bad enough to disturb the trade, espe¬ 
cially just now, when the coming of win¬ 
ter, in earnest, has started up activity in 
the domestic demand. 

East and West, therefore, the coal sit¬ 
uation depends chiefly on the railroads, 
and they are not handling it at all to the 
satisfaction of either operators or buyers. 

COAL TRAFFIC NOTES 

Coal receipts at Boston for the ii 
months ending Nov. 30 are reported by 
the Chamber of Commerce, as follows: 

1906. 1006. Changes. 

Anthracite. 1,794,068 1,496,726 D. 208,332 
Bituminous. 2,698.099 2,667,433 I. 69.334 

Total domestic_ 4,302,167 4,163,159 D. 238,998 
Foreign coal. 642,692 607,392 I. 64,700 

ToUl. 4,934,849 4,760,661 D. 174,298 

The foreign coal comes chiefly from 
Nova Scotia, a small quantity being re¬ 
ceived from Great Britain. 



December 29, 1906. THE ENGINEERING AND MINING JOURNAL. 1241 

Coastwise shipments of coal from the 

jirincipal Atlantic ports for the 10 months 

ending Oct. 31 were, in tons: 

Anthracite. Bituminous. Total. 

New York. 11,240.103 8,626,321 19,766,124 
Philadelphia... 1,436.044 3,228,140 4,664,184 
Baltimore. 184,772 2.664,716 2,819,618 
Newport News. 2,388,267 2,388,267 
Norfolk. 1,849,780 1,849,780 

Total. 12,860,919 18,666,264 31,617,173 

Total, 1905..,. 14,166,006 17,182,660 31,338,666 

The total increase this year was 0.6 per 

cent. New York includes all the New 
York harbor shipping points. 

Coal receipts at St. Louis for the lo 
months ending Oct. 31 are reported at 

4.792,168 tons in 1905, and 6,105,658 tons 

in 1906; an ncrease of 1,313,490 tons. 
Receipts and shipments of coal at Chi¬ 

cago for the 10 months ending Oct. 31 

were as follows, in short tons: 

Received. Shipped. Consum. 

Anthracite. 1,136,796 468,263 697,643 
Bituminous. 8,669,218 2,207,621 6,361,597 
Coke. 295,168 220,6 2 74,666 

Total.10,000,182 2,866,876 7,133 806 

Total, 1905 . 8,766,579 2,396.789 6,369,790 

The bituminous receipts this year were 
from the following sources: Pennsyl¬ 

vania, 712,176; Ohio, 691,606; West Vir¬ 

ginia, 747,926; Indiana, 2,422,546; Illinois, 
3.994,964 tons. 

Shipments and receipts of coal at ports 
on file Great Lakes for the 10 months end¬ 

ing Oct. 30 were as follows, in short tons: 

1905. 1906. Changes. 

Shipments. 12,168.208 14.791,829 1.2,623.621 
Receipts. 10,668,761 12,828,276 I. 2,269,616 

The difference between shipments and 

receipts is accounted for by coal con¬ 
sumed on steamships, and by coal de¬ 

livered to Canadian ports. 

Shipments of coal and coke originating 

on the Pennsylvania Railroad Company’s 
lines east of Pittsburg for the year to 

I^ec. 15 were as follows, in short tons: 

1906. 1906. Changes 

Anthracite. 4,419,103 4,381 886 D. 37,218 
Bituminous. 29.ll2.328 31,016,051 I. 1,902,723 
Coke.10 8:0,157 12,203,666 I. 1,363,408 

Total.44,381,688 47.600 601 I, 3,218,913 

The total gain this year is 7.3 per cent. 

The Dominion Coal Company reports 

shipments from its mines at Sydney, Cape 
Rrcton, in November, at 308,367 tons. I'or 

the II months ending Nov. 30 the total 

shipments were 2,983,658 tons in 1905, and 

3,350,851 tons in 1906; an increase of 367,- 

193 tons, or 12.3 per cent. 

New York Dec. 26 

ANTHRACITE 

The hard-coal market still suffers from 

the short car supply. Without this draw¬ 

back, the market would be unusually ac¬ 
tive, owing to the present weather. The 

shortage of cars not only makes deliveries 
difficult, but has thoroughly disorgan¬ 

ized the operation of the mines. Not all 

November orders are yet filled, and coal 

for prompt delivery is wholly out of the 
market. The fine sizes of anthracite are 
almost so, but no advance on their price 

has been seen among the companies, al¬ 
though a dealer with any supply of this 

fuel could undoubtedly demand an ad¬ 

vanced price. Egg is the only coal that is 

at all abundant. 
Prices remain at $4.75 for broken and $5 

for egg, stove and chestnut; for steam 
sizes: $2.8o@3 for pea; $2.25@2.5o for 
buckwheat; $i.45@i.5o for rice; $1.30® 

1.35 for barley; all f.o.b. New York har¬ 
bor shipping points. 

BITUMINOUS 

The market for soft coal along the At¬ 
lantic seaboard is not much changed. Coal 

is somewhat harder to obtain, but prices 
remain the same, or $2.85 for good steam 

.coal up to $3 and over for the specialties. 
Lack of cars is the predominating feature. 
Water transportation has improved a lit¬ 

tle, and the discharging of cargoes at 

Sound and Eastern ports now proceeds 

with more rapidity, thus releasing some 
vessels and permitting the reduction of 

accumulations at tidewater. Export trade 
is fairly active by dint of advanced freight 

rates. Labor is scarce at the mines, and, 

on account of poor car supply, has become 
exceedingly migratory. 

Trade in the far East is active and de¬ 
mand is strong; premiums are paid for 

spot cargoes. The Sound also is active 

and is consuming all the coal that can be 
spared to it. New York harbor is short 

of coal, and prices are inclined to ad¬ 
vance. 

Transportation is fairly rapid, but irreg¬ 
ular. The supply of cars ranges from 

one-tenth to one-half of the needs. Ves¬ 
sels in the coastwise market are scarce, 
and in demand, and freights remain about 

the same: $i to Boston, Salem and Port¬ 
land, and 85c. to the Sound, with addi¬ 

tional unloading expenses, and the load¬ 
ing and discharging clause. 

Birmingham Dec. 24 

Coal operations will practically be sus¬ 

pended for the first part, if not for the 

whole of this week, in this district. There 
is need for every ton of coal that can be 

mined. Much attention is being given to 

the coke production in this State, and as 
much as possible the coal is being placed 

at washers and at the coke ovens. Coke 
is not plentiful at all, and brings a good 

price. The last week of the month prom¬ 

ises to find additional difficulties in the 

coal district of the State, on account of 
the holiday period. The car shortage has 
grown to be a big trouble. 

Chicago Dec. 25 

The coal market of the last week has 
been better than most dealers expected. 

Prices have been about the same as last 
week, on Western coals, with coals from 

east of Indiana somew'hat weaker, owing 

to the mild weather and better car supply. 
Fine coals have taken a firmer position 

since the diminution of cold waves from 

the Northwest has become apparent, and 
prepared sizes are somewhat weaker. The 
fact remains, however, that many dealers 

in Chicago territory are short of domestic 
coals, anthracite and bituminous, and their 
needs must be satisfied as soon as really 

cold weather begins. There is a feeling 
among retailers and consumers that the 
winter will be a mild one, and the order¬ 
ing of adequate supplies will be put off 

until the need is pressing. Then the rail¬ 

roads will be blamed for not having at 
hand for immediate use cars enough to 

supply the demand. 
There is a firm and satisfactory demand 

for lump and egg sizes from the mines of 

Illinois and Indiana, throughout Chicago 

territory. The demand for run-of-mine 
has not been so great this winter as in the 

autumn, but has strengthened notably 
since the beginning of mild winter 

weather. Eastern coals are in fair de¬ 

mand ; smokeless holds up well as to both 

prepared sizes and run-of-mine—the lat¬ 
ter having been weak heretofore—and 

Pennsylvania coals are in better supply, 
causing a weakening of prices and pros¬ 

pects of better conditions for the con¬ 
sumer in the future. Hocking, which has 

been scarce and high for several months, 

is plentiful and the list prices are shaded 
io@30c. per ton. 

Cleveland Dec. 25 

The closing of the lake season of navi¬ 
gation brought very little relief to the 

coal market in this territory. It was ex¬ 

pected the addition of this supply to the 

strictly local trade would cause prices to 
ease a little. The event seemed to be dis¬ 

counted, and the effect on the market was 

lost by the necessity of putting the cars 
immediately into other lines of trade, 

where there has been a strenuous de¬ 

mand for the past three months. Since 
the coal market has been dependent upon 

the car situation for so long, lack of re¬ 

lief from the railroads leaves the market 
for coal in identically the same position 

it has been for the past three months. If 
anything the appearance of cold weather, 

with its attendant difficulties in operation 

of roads, has stiffened the coal market, and 

there is a slightly better tone to prices. 
Mine-run steam coal is now selling at 

$i.5o@i.6o at mines, either in Ohio or 

Pennsylvania, conditions operating to re¬ 

move the differential. Slack is a little 
stronger, partly due to the lessened pro¬ 

duction, with the closing of the lakes and 

partly due to the increase in demand 

brought about by the increased use of 
stoking devices. The price runs about 85c. 

®$i at the mines. Coke is steady and 
strong, on the basis of $4.25 at oven for 

the best grades of foundry either on con¬ 

tract or for spot shipment. Furnace coke 

is selling at $3.50 to $3.60 at the oven. 

Domestic coal is unchanged on the basis 

of $2.35 at the mines for Massillon selected 

lump. 
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Pittsburg Dec. 25 

Coal—The railroad car supply was bet¬ 

ter last week, and prices have declined on 

contracts and quotations today are based 

on mine-run coal at $i.30@i.40 a ton at 
the mines. For 154-in. coal $i.SO@i.6o a 

ton is named. All the mines in the dis¬ 

trict are closed for the holiday, and it is 
not e.xpected that a great deal of coal will 

be produced tomorrow, as miners usually 

take an extra day. All the coal loaded on 

the rivers has been sent to lower ports, 

and announcement is made that prices are 

to be advanced shortly from 10 to 20 per 

cent. 

Connellsville Coke—Spot furnace coke 
advanced to $3.75 a ton yesterday, but for 
contracts running through the coming year 

$3@3-25 continue to be quoted. Foundry 
coke for prompt and first quarter remains 

at $4(0:4.25. Production for the week, 

according to the Courier, amounted to 

289.310 tons. The shipments aggregated 

15-399 C3rs distributed as follows: To Pitts¬ 
burg, 5182 cars; to points west of Pitts¬ 

burg, 8390 cars; to points east of Con- 

nellsvillle, 1827 cars. The production in 
the Lower Connellsville region amounted 

to 116,857 tons. 

Foreign Coal Trade 

Dec. 26 

Exports of fuel from Great Britain, 

with coal sent abroad for the use of 
steamers engaged in foreign trade, were 

as follows for the ii months ending Nov. 

30, in long tons; 

1906. 1906. Chanfres. 

Coal. 43,463,634 61,134,329 I. 7,670,795 
Coke. 686,2% 739,117 I. 63,821 
Briquets. 1,034.257 1,276,964 I. 242,707 

Total exports.. 46.183,087 63,160,410 I. 7,%7.323 
Steamer coal. 16,972,120 16,904,662 I. 932,542 

Total. 61,165,207 70.065,072 1.8 899,865 

This shows a total increase of 14.6 per 

cent, in coal sent beyond the limits of the 
United Kingdom. Exports to the United 

States, included above, were: 

1906. 1906. Changes. 

Atlantic ports. 62,644 23,639 D. 28.906 
Pacific ports. 76,160 30,741 D. 34,419 

Total. 127,704 64,880 D. 63,324 

The larger exports this year were to 

France, 8,576,257 tons; Italy, 7-313.647; 
Germany, 6,978,326; Russia, 2,812,069; 

Sweden, 3,333.994; Spain, 2,453,813; Den¬ 
mark, 2,274,940: Argentine Republic, 2,- 

214,172 tons. 

Iron Trade Review 

New York, Dec. 26 

Beyond the slackwater, which is inevi¬ 

table in the holiday season, there is no 

change in the current of the iron and steel 
markets. The placing of orders for the 

second half of next year has gone far 

enough now to make a good business for 

that period reasonably certain. 

Accounts are now being made up for 

the jear, and presumably most of them 

will show good balances. With all draw¬ 

backs allowed, there has never been :i 
year in the trade when such uniform ad¬ 

vances have been recorded. 

The total lake ore shipments, when the 
rail movement is added, will fall little 

short of that anticipated at the opening of 
season. 

The car shortage and railroad block¬ 

ades are beginning to embarrass the iron 

trade, making deliveries slow on orders, 

and threatening shortage of fuel and raw 

materials at many points. 

Baltimore Dec. 24 

Included in the exports from the port 
of Baltimore for the week were 463 tons 

of steel billets to Liverpool; 994 tons rails 

and 23 tons splice-bars to Colon. 

The imports for the week included 650 
tons spiegeleisen and 548 tons ferro-man- 

ganese. Receipts of iron ore were two 
cargoes, 12,000 tons, from Daiquiri, Cuba. 

Birmingham Dec. 24 

The last month of the year will not 

round up with the best showing for the 

Birmingham district in the way of pig- 

iron production and delivery. There is 

some apprehension that the furnaces will 
not be able to get the full output during 

this week. The manufacturers have noted 

for the last three months that there has 
been a steady decrease in the iron made 

as compared to the production last year. 

The railroad car shortage is still bad. 

Iron quotations at the end of the jear are 
better and stronger than they were at the 

start. Spot iron is an unknown quantity. 

No new business is being received which 

stipulates delivery during the first and 
second quarters of the coming year. Quite 

a number of sales have been made already 

for delivery during the third quarter of 
the year. 

The home melt in the South is still 

strong. The cast-iron pipe plants and 
other industries are still pushing their 

work. The plants in this district using 
iron in their daily operation have shut 

down for the holiday period, but it is an¬ 

nounced that the loss of time will be cut 

as short as possible. All hands in the 

industrial sections of the South were paid 
off ten days ago in order that all shop¬ 
ping could be done and delay avoided. 

Chicago Dec. 24 

At the beginning of the closing week of 

the year the iron market is quiet but very 
firm. The feeling on the part of sellers 

and buyers alike is that there is no im¬ 

mediate reduction of prices in sight, and 

that the “stand-pat” policy is the best one 
under the circumstances. Carload lots of 

either Northern or Southern for delivery 

in the first quarter, are in greatest de¬ 

mand, and while it is difficult to give quo¬ 

tations that fairly represent the market, it 

may be said that on such sales $23 Bir¬ 
mingham—$27.15 Chicago—represents per¬ 

haps a fair average price. Northern iron, 
relatively scarcer than Southern iron, 

brings $26.50(ff27 for delivery within the 

same period. 

Contract supplies are being bargained 

for, at the prices given last week, but they 

are not actively sought. The desire of 
selling agents and melters alike is to hold 

off until it is seen what the imaginary 

bridge of the new year will lead to. Con¬ 

tracts for the second and third quarters 

are on the basis of about $19.50 Birming¬ 

ham, or $23.65 Chicago, as last week, 

the tendency being toward firmer instead 

of weaker prices. Inquiries of the last 
week have been heavy, indicating that the 
business of the first quarter will be a 

heavy one, on the usual basis of deliveries 

eight to 10 months hence. 

Coke remains very scarce, the price of 
first-class Connellsville being $6.90, and 
the supply being uncertain and inadequate. 

Cleveland Dec. 25 

Iron Ore—The last season charters for 

the movement of iron ore down the lakes 
for the season of 1907 have been placed. 

The last charter was that made by the 
United States Steel Corporation on Satur¬ 

day. All of the tonnage for next year 

has been placed with the vessel-owners. 
It is a question just how much ore was 

placed with the merchant fleets. . It is ad¬ 
mitted this depends very largely upon the 

amount that will be produced from the 
Hill lands. The fleet of the Pittsburg 

Steamship Company carries about 10,000,- 

000 tons in a year. The estimated output 

from the company's mines for next year 

is about 20,000,000 tons. It is estimated 

that the amount placed with the merchant 

boats was about 6,500,000 tons. The rates 
are unchanged at 75c. from Duluth to 

Ohio ports; 70c. from Marquette and 6oc. 

from Escanaba. No further ore sales are 
reported. 

Pig Iron—Interest in the pig-iron trade 

in this territory centers almost entirely in 

the amount of material that is being sold 

for delivery during the second half of next 
year. It is now admitted most of the 

material has been sold for first-half de¬ 

livery while all of the iron for spot ship¬ 

ment has been sold, with the possible ex¬ 

ception of a few carlots that are being 
produced by a few furnaces, in excess of 

their commitments in. the way of con¬ 

tracts. For first-half delivery No. 2 

Northern is selling at $25 at the furnace. 

For immediate delivery some sales are 
made as high as $27. Second-half deliv¬ 

ery is selling at $23^24 in the valleys. 

Southern furnaces are out of this market. 

About the same condition applies in the 
steel-making irons, conditions being almost 

identical as to supply, price and difficulty 

in delivery. The furnaces are having 

some difficulty in filling contracts because 
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of the car shortage. This bothers South¬ 
ern furnaces more than Northern. 

Finished Material—The conditions in 

finished steel have not changed. A few- 
more of the smaller consumers have used 
up their iron provided for on contract. 

They are now in the market buying from 
Eastern mills at premium prices, since lo¬ 

cal mills are not able to make deliveries. 
The materials upon which premiums are 

paid are shapes, plates and bars. Billets 

are at a premium also, but when any con¬ 

tracts are placed entailing deliveries later 

in next year it is seen the prices run off 

rather easily. The market is excessively 
strong for the present, but easier for de¬ 

liveries after 60 or 90 days. Bar iron is 

away up, partly due to scrap prices and 
partly due. to demand. Bar steel is strong 

on account of the demand for immediate 

use. 

New York Dec. 26 

P/g Iron—The buying for second-half 

\lelivery has lieen interrupted to some ex¬ 

tent l)y the holidays, but has not stopped 

entirely. The range of prices is still wide, 
but very little near-by iron is to be had. 

Foreign pig is advancing. 

Current ciuotations for pig iron arc for 
New York or parallel delivery. 

Northern: 

No. 1 X foundry. S 2C®$27 
No. 2 X foundry. 24.R0/a)26 
No. 2 plain. 24®2.5.60 
Forge pig. 20.60®22 

Southern: 

No. 1 foundry. 23.60®27 
No. 2 foundry. 23®26.60 
No. 3 foundry. 22®26.60 
No. 4 foundry. 21®24.60 
No. 1 soft. 24® 27 
No. 2 80ft. 24®26.60 
Oray forge. 20®21.60 

Basic pig: 

Northern. 22®23.60 
Virginia. 22®28.26 
Alabama. 22i®23.60 

Foreign: 

Scotch foundry, ex-shlp. 24.60®26 
-Middlesboro, No. 1, ex-shlp. 23.60®24 
Mlddlesboro, No. 2, ex-shlp. 22.60®23 

City or local deliveries are not included 

in prices, which are for large lots, on 

docks or cars. Foreign irons are quoted 

ex-ship, duty paid. 

Cast Iron Pipe—For spring delivery 

$35(035.50 per ton is quoted for 6-in. 

pipes, carload lots, at tidewater. Orders 

are coming in freely. 

Bars—Bars are strong at 1.845c. tide¬ 

water, for common iron, while refined js 

1.895c. Steel bars are quoted at i.745@ 

1.845c., according to size and conditions 

of orders. Store trade is good at $2.50(0; 

2.75c. delivered. 

Plates—For tidewater delivery, carload 

lots, prices are; Tank, i.845@2.045c.; 

flange. i.945@2.i45c.: marine, 2.245® 
2.445c., according to width. Eastern man¬ 

ufacturers have advanced prices $2 per 

ton. Some makers are asking $2 or $3 
per ton premium to secure deliveries. 

Structural Material—Prices are nom¬ 
inally unchanged, but premiums continue 

to be paid to secure deliveries. A number 

of small contracts have been let. The 
lowest bid on the Blackwells island bridge 

contract was $797,804 by the Buckley Real¬ 

ty Construction Company. 

Rail—Business here is mainly in trolley 

rails; light rails are in demand, also. 

Old Material—Foundry scrap has had 

the call this week, and is higher. No. t 
machinery selling at $18.50(^19.50. There 

has been also a call for old rails fit for re¬ 

laying. w'hich bring $28^29 per ton. 

Heavy steel melting scrap brings $16.25® 

17, and is in demand. 

Philadelphia Dec. 26 

Pig Iron—An intelligent and consistent 

review of the iron and steel industry at 

this time is perhaps more difficult than at 
any previous date this year. The state¬ 

ments made by our larger consumers of 

pig iron continue to be contradictory, as 

measured by the conditions of the market. 
Nearly every consumer of iron in this 

territory appears to be willing to buy more 

iron at the present phenomenal prices and 

yet the amount of buying has been greatly 

restricted within a week. The holidays 

have made no difference and a fair amount 

of business has been done, the least of it 

being in Pennsylvania iron and most of it 
in Southern and foreign. 'I'here has been 

a good deal of pipe iron quietly contracted 

for in this market and there are necessitie.i 

for basic pig, but from present appear¬ 
ances the buyers of basic will be obliged to 

wait. feverish condition exists and an 

upward tendency is still apparent almost 

sufficient to drive buyers out of the mar¬ 
ket. good deal of foreign iron is due 

here, and orders are ready to be placed. 

No. I X foundry is quoted at $26.50; No. 

2 X, $24; No. 2 plain, $23.50; forge, $22.50; 

basic. $23; Middlesboro No. 3 on dock, $23; 

Scotch on dock $25. 

Steel Billets—A great deal of new work 

has come in within the past month calling 

for crude steel and this fact has made it¬ 

self manifest on the market in the shape 

of negotiations. The average price is $35 
for rolling billets. 

Bars—There is a large business at the 
higher prices and a great deal is done on a 

premium basis. The mills, it is hardly 

necessary to say, are straining their 

capacity and the best possible quotation 

for refined is 1.83^^, but higher prices are 

being paid. 

Sheets—Sheets have crept up another 

notch and more business is being offered 

than the mills are in a position to accept. 

Pipes and Tubes—Merchant pipe is sell¬ 

ing fairly well for the season and boiler 

tubes are quiet at the recent advance. 

Plates—The car-builders are urgently 

calling for the delivery of plate according 

to contract, and small buyers, especially of 
boiler plate, are obtaining their supplies 

with some difficulty. 

Structural Material—We have had a 

quiet week at last, during which no very 

heavy business was done, but it is learned 
that January will bring out a number of 

orders for engineering concerns and con¬ 

tractors, who will want material, regard¬ 

less of price. A great deal of warehouse 

and railroad construction work is to be 
pushed through this winter. 

Steel Rails—The demand for the last 

two or three weeks has been for the 
lighter sections weighing from 25 to 45 

lb., and the mills are pretty well supplied 

with this kind ot work. It is taken for 

granted that there wall be an advance on 

light sections in January, but the mill 

people have not said yes or no. 

Seraf)—The scrap market is in a very- 

excitable condition, but the excitement 

must burn out for want of material. 
Nearly all the desirable scrap has been 

picked up or has been put under such con¬ 

trol that it is practically out of the market. 

There is no railroad scrap to be had and 
it is quoted nominally at $23.50. Some 

machinery scrap brought $22, and No. i 

steel scrap is quoted, at $20 and can be had 
in small lots. 

Pittsburg Dec. 25 

New- business for finished steel products 

is light, but specifications are extremely 

heavy, and the tonnage on the books is the 
largest in the history of the trade. Pro¬ 

duction this and next week will be some¬ 

what curtailed on account of the holidays. 
All mills in the Pittsburg district arc 

closed for Christmas, but will be put in 

operation tomorrow- with but few excep¬ 

tions. The most important suspension is 

at the big Edgar Thomson rail plant of 

the Carnegie Steel Company. The three 
mills at these w-orks have been crowded 

to their capacity- all year, and a serious 

breakdown was threatened unless needed 

repairs were made. Operations w-ere sus¬ 

pended on Saturday- and repair work was 

at once begun and will be rushed. It is 
not likely that the plant w-ill be running 

again for 10 days, possibly two weeks. 

The Carnegie company has been crowded 
with rail orders, which it was endeavor¬ 

ing to complete this year, but a large ton¬ 

nage will go over into 1907. Its capacity 

for light rails has been sold up for the 

first half. During the past few days new- 

orders for standard sections were booked, 

aggregating about 30,000 tons, and in¬ 

cluded a portion of the 25,000-ton order 

let by the Harriman lines. Mills are hav¬ 
ing difficulty in filling orders for sheets 

and tin-plate. Premiums are paid for 

prompt delivery, and the demand seems 

to be increasing despite the fact that De¬ 

cember and January always have been re¬ 

garded as the dull periods of the year. 

Sheets heretofore ranked in the dull lines, 
even during busy- periods of the steel 

trade, which was due to the surplus ca¬ 
pacity. During the last half of this year 

the demand has been increased, as sheets 
are being used for other purposes than 

formerly, and every- sheet mill in the coun¬ 

try that has a supply of steel is being op- 
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crated. The American Sheet and Tin- 

Plate Company is running all of its 165 

mills, and is making additions to some of 
them, notably at the Guernsey works, at 
Cambridge, O. The plant at Sharon, Penn., 

which has been running in the regular 

way, will be put on the Bray system on 
Jan. 2, which will double the capacity of 

the plant. Work on new sheet mills has 

been begun by the Seneca Iron and Steel 
Company, at Buffalo, N. Y., and by La 

Belle Iron Works, Steubenville, O. The 

leading producer is still operating 232 of 

its 253 tin-plate mills, and is sold into the 
second quarter. The expected advance in 

prices did not come, and there may be 
no change until early in the new ycaf, and 
probably will not be made then, unless 

specifications fall off. The market is 

strong in all finished lines and established 
prices are well maintained. There is no 

likelihood of a decline through the first 

half as pig iron has been sold at high 

pricey. 

Pig Iron—Production for December 

will show a great gain, and is expected 

to be the heaviest of any month th’s 

year. Sharon furnace of the Republic 
Iron and Steel Company, which has been 

idle for a long time for improvements, 

was put in blast on Saturday. Other fur¬ 

naces have increased production. All the 

independent furnaces yesterday gave no¬ 
tice to employees of a 10 per cent, ad¬ 
vance in wages, and the pay of the fur- 

nacemen of the United States Steel Cor¬ 

poration also will be increased on Jan. i. 

Pig-iron prices for the second half will be 
unusual, as the customary differentials in 
the various grades will not be observed. 

Yesterday several Valley furnaces an¬ 

nounced that they would hold No. 2 foun¬ 

dry for the last half at $21.50 at furnace. 
Recently bessemer pig iron for delivery in 

the last half sold at $21 and basic at 
$20.75. The leading independent interest 

is quoting these rates for bessemer and 

basic, but transactions have not been large, 

consumers hesitating in placing contracts 

so far ahead. The price of 1000 tons of 
bessemer iron sold last week and reported 

at $23, was $24.50, Valley furnaces, in¬ 

stead. The total sales of bessemer and 

malleable bessemer for the month of De¬ 

cember likely will reach 15,000 tons. Gray 

forge continues strong and is quoted nom¬ 
inally at $20.85, Pittsburg. 

Steel—A sale of 1000 tons of open- 
hearth billets was made last week at $33 

and bessemer billets are strong at $29.50® 

30. Tank plate remains firm at 1.70c., and 

steel bars at i.6oc. 

Sheets—The market shows but little 

change. The demand is strong and black 

sheets are firm at 2.60c. and galvanized at 
3.65c. for No. 28 gage. 

F err 0-Manganese—For prompt delivery 
$83 to $84 a ton is quoted but for first 
quarter $75 can be done. 

BY TELEGRAPH 

Pittsburg, Dec. 26—Advances were or¬ 

dered today of $2 per ton in merchant 

pipe, and $4 per ton on boiler tubes. 

London Dec. 17 

Iron and Steel Exports—The exports of 

iron and steel and of machinery from 

Great Britain for the ii months ended 

Nov. 30 are valued by the Board of Trade 

returns as below: 

1906. 1906. Chaugee. 

Iron and Steel.. £29,153,627 £36,396,027 I. £7,242,400 
Machinery. 21,140,838 24,400,081 I. 3,269,243 
New Ships. 6,167,187 8,211,837 I. 3,064,660 

Total.£66,461,662 £69,007,945 I.£13,666,293 

The increase in the total was 24.4 per 

cent., a remarkable gain. The chief items 
of the iron and steel exports were, in long 

tons: 

1906. 1906. Changes. 

Pig Iron. 916,969 1,498,002 1.681,033 
Wrought iron. 169,271 183,960 I. 14,689 
Ralls. 610,192 439,118 D. 71,074 
Plates. 188,239 248,079 I. 69,840 
Sheets. 371,4% 405,697 I. 34,201 
Steel shapes, etc. 1%,886 249,222 I. 52,336 
Tin-plates. 3.30,197 344,263 I. 14,066 
All other kinds. 760,866 909,263 I. 168,397 

The total increase in quantities was 

843,478 tons, or 24.6 per cent. The exports 

of pig iron to the United States this year 

were 248,391 tons, an increase of 85,629 

tons; of tin-plates, 54,735 tons, a decrease 

of 5051 tons. 

Iron and Steel Imports—Imports of iron 

and steel and of machinery into Great 

Britain for the ii months ended Nov. 30 

are valued as follows: 

1906. 1906. Changes. 

Iron and steel... £7,628,411 £7,809,669 I. £181,258 
Machinery. 4,192,670 4,764,216 I. 661,546 

Total.£11,821,081 £12,663,885 I. £ 742,804 

The total increase was 6.3 per cent. The 

chief items of the iron and steel imports 
were, in long tons: 

1906. 1906. Changes. 

Pig Iron. 114,100 81,837 D. 32,263 
Wrought Iron. 90,981 100,206 1. 9,224 
Steel billets, etc. 532,136 468,029 D. 74,107 
Bars and shapes. 46,261 63,224 I. 7,973 
Structural steel. 116,128 132,160 I. 16,032 
All other kinds. 304,170 316,336 I. 12,166 

There w'as a decrease in the total 
quantities this year of 60,976 tons, or 5.1 
per cent. 

Iron Ore Imports—Imports of iron ore 

into Great Britain for the ii months end¬ 

ing Nov. 30 were as follows, in long tons: 

1905. 1906. Changes. 

Manganlferous ores. 257,837 281,600 I. 23,763 
Iron ores. 6,428,965 6,925,079 I. 4%,114 

Total. 6,686,802 7,206,679 1.619,877 

The total gain was 7.8 per cent. Of 

the imports this year 178,960 tons man- 

ganiferous ore and 5,268,023 tons iron ore 

came from Spain. 

Cartagena, Spain Dec. 8 

Iron and Manganiferous Ores—Messrs. 

Barrington & Holt report that shipments 

for the week were two cargoes, 9050 tons 

dry ore, and one cargo, 4100 tons man¬ 

ganiferous ore, to Great Britain; one 

cargo, 5000 tons dry ore, and one cargo, 

6650 tons Calasparra magnetic, to Rotter¬ 
dam. Demand for forward ore is strong, 

but sellers are not anxious to close con¬ 
tracts too far ahead. 

Quotations for iron ores, f.o.b. shipping 

port, are: Ordinary 50 per cent, ore, 9s. 

9d.@ios.; special low phosphorus, ids. 3d. 
@ios. 6d.; specular ore, 58 per cent, iron, 

13s.; S. P. Campanil, iis. pd. Manganifer¬ 
ous ore. No. 3 grade, 35 per cent, iron and 

12 manganese, is 14s. 6d.; no higher 
grades on the market. 

Pyrites—Iron pyrites, 40 per cent, iron 
and 43 sulphur, are iis. 6d. per ton, f.o.b. 
shipping port. 

Metal Market 

NEW YORK, Dec. 26. 

Gold and Silver Exports and Imports. 
At all United States Ports In November and year. 

Metal. Exports. Imports. Excess. 

Gold: 

Nov. 1906... 
•• 1906 . 

Tear 1906.. 
" 1906.. 

$1,963,7.57 
1,137,318 

44,831,203 
44 126,935 

$ 8,934,9.58 
5,202,790 

147 %1,827 
4(i,264,524 

Imp. $6,971,201 
" 4,065,472 

103.130.624 
2,138,589 

Silver: 
Nov. 1906... 

" 1906 .. 
Year 1906.. 

1906 .. 
1 

4,411,830 
5,361,819 

53,400,246 
49,316,953 

2,914.157 
4,306 8;i8 

39,790,748 
31,246,389 

Exp. 1,497,673 
“ 1,054,981 
•• 13,609,498 
•• 18 070,564 

These statements cover the total movement 
of gold and silver to and from the United 
States. These figures are furnished by the 
Bureau of Statistics of the Department of 
Commerce and I^ibor. 

Gold and Silver Movement, New York. 
For week andlng Dec. 22 and years from Jan. 1. 

Gold. 1 Silver. 

Exports. Imports. Exports. Imports, 

Week. 
1906. 
1906 ... 
1904. 

$ 1,970 
6.610,43.5 

34 (a«.73:J 
1 IO.-i,223,>lfi9 

$ 418.537 
93,725,615 
10,821,686 

7,492,3.37 

$ 471,700 
49.217,639 
34,%4,216 
35,210,691 

$ 70,140 
2,613,296 
4,161,314 
1,145,420 

Exports of gold for the week were to the 
West Indies: of siiver to London. Imports 
of gold for the week were from Cuba. France 
and Germany; of silver, from Mexico and 
South America. 

The statement of the New York banks 

—including all the banks represented in 

the Clearing House—for the week ending 

Dec. 22, gives the following totals, com¬ 

parisons being made' with the correspond¬ 
ing week of 1905: 

1906. 1906. 

Loans and discounts.. Sl.001,025,000 91.027,183,300 
Deposits. 977,651,800 971,648,800 
Circulation. 6.3,0%,0U0 63,52.5,600 
Specie. 173,006,600 176,627,600 
Legal tenders. 75,699,800 69,565.500 

ToUl reserve. $248,705,400 $246,193,100 
Reserve required. 244,412,826 242,912,200 

Surplus. $ 4.292..576 $ 3,280.900 

Changes for the week this year were in¬ 

creases of $4,687,500 in specie, $1,439,300 
in legal tenders, and $4,587,500 in de¬ 

posits; decreases of $483,000 in loans and 

$25,500 in circulation. The reserve shows 

a surplus over the legal requirements 

against a deficit of $1,699,050 the previous 
week. 

Indian exchange is strong, all the Coun¬ 

cil bills offered in London having been 

taken at an average of i6.09d. per rupee. 
Business in India has been active, and 
exports large. 
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The following table shows the specie 
holding, in dollars, of the leading banks 
of the world; 

Gold. 

New York. . 
England.<149,973.720 
France. 645,499,230 
Germany. 140,120,000 
Spain. 70,800,000 
NetherlaiJUs.,27,079,000 
Belgium. 16,066,666 
Italy. 169,200,000 
Russia. 681,700,000 
Austria. 236.010.000 
Sweden. 19,780,000 

<200,107,240 
46,705,000 

121,436,000 
28,624 000 
8,333,335 

22 650,000 
22,640,000 
68,825,000 

Total. 

<176,627,000 
149,973,720 
746.606,470 
186.826,000 
198,‘235,000 
66.303,000 
26,000,000 

181,860,000 
604,240,000 
294.435,000 
19,780,000 

The returns of the associated banks of 
New York are of date Dec. 22, and the 
others Dec. 21. The foreign bank state¬ 
ments are from the Commercial and Fi¬ 
nancial Chronicle, of New York. The 
New York banks do not separate gold and 
silver in their reports. 

The Treasury department took no silver 
last week. Offers were made at 70.005c. 
delivered, but all bids were declined. 

Shipments of silver from London to the 
East are reported by Pixley & Abell as 
follows, for the year to Dec. 13: 

1906. 1906. Changes. 

India. £6,584 921 £ 14,490,296 1. £ 7,911.376 
■China. 883 690 430,700 D. 4.62 8.90 
Straits. 38,299 1,7.60 D. 36,649 

Total.£ 7 600,810 £ 14,928,740 I. £ 7,421,936 

Imports for the week were i6o,ooo from 
the Straits, £14,000 from the West Indies, 
£158,000 in bars and £100,000 in Mexican 
dollars from New York; a total of £332,- 
000. Exports w'ere £66,200 in bars, and 
£17,300 in Mexican dollars; a total of £83,- 
500, to India. 

The movement of gold and silver in 
Great Britain for the ii months ending 
Nov. 30 was as follows: 

Gold ; 1905. 1906. 

Imports. £30,376,387 £41,846,861 
Exports. 27,084,93(1 39,428,907 

F,xces«, Imports.I. £9,291,457 £ 2,417,964 

Silver: 

Imports. £11.762,396 £16,292,810 
Exports. 13,066,600 17,829,686 

E.xoess, exports. £1.303,104 £1,636,775 

Of the silver imported this year £14,- 
032,451, or 86.1 per cent, of the total, came 
from the United States. 

Prices of Foreign Coins 

Bid. Asked 
Mexican dollars.tO.6% $0.66 
Peruvian soles and Chilean. 0.48^ 0.61 
Victoria sovereigns. I.Seji 4.87)^ 
Twenty francs. 3.86 3.89 
Spanish 26 pesetas. 4.78 4.80 

SILVER AND STERLING EXCHANGE. 
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New York quotations are for fine silver, 
per ounce Troy, liondon prices are for ster¬ 
ling silver, 0.P25 tine. 

Other Metals 

Dally Prices of Metals In New York. 
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23H 
®2334 O^v 106H 42V 6.00 6.65 6.60 

23V 
(924 

23V 
023V 106V 42V 6.00 6.65 6.60 

23V 
024 

23V 
023V 42V 6.00 6.66 6.60 

23V 
024 

23V 
023V 42V 6.00 6.66 6.60 

23V 
024 

23 V 
023V 42V 6.00 6.66 6.60 

London quotations are per long ton (2240 
lb.; standard copper, which is now the equiva¬ 
lent of the former g.m.b’s. The New York 
quotations for electrolitlc copper are for 
cakes, ingots or wirebars, and represent the 
bulk of the transactions as made with con¬ 
sumers, basis. New York, cash. The price of 
cathodes is 0.125c. below that of electrolytic. 
The lead prices are those quoted by the Amer¬ 
ican Smelting and Refining Company for 
near-by shipments of desilverized lead in 50- 
ton lots, or larger. The ouotatlon on spelter 
are for ordinary western brands; special 
brands command a premium. 

Copper—The holiday season has, as . 
usual, affected the volume of business. 
Some retail transactions are reported at 
fancy prices owing to the scarcity of spot 
supplies. Consumers as a general rule are 
well supplied and such orders as they have 
placed have been for forward delivery. 
The market closes firm and higher at 
23^@24c. for Lake copper, 2354(^23^ 
for electrolytic in ingots, cakes and wire- 
bars. The average price at which busi¬ 
ness in casting has been done during the 
week is 22]4,@2ic. 

Exports of copper from New York for 
the week w'ere 1413 long tons. Our 
special correspondent reports the exports 
from Baltimore for the week at 621 long 
tons of fine copper. 

Imports of copper and copper material 
into Great Britain, with exports of cop¬ 
per, were as follows for the ii months 
ending Nov. 30; the total imports given 
being the copper contents of all material, 
in long tons: 

1905. 1906. Changes. 

Copper ore... . 84.896 86,849 I. 1,963 
Matte and precipitate.. . 69,342 66,962 I. 7,620 
Fine copper.. . 64,712 66,532 I. 1,820 

Total, copper. . 102,873 108,698 I. 6,826 

Re-exports. . 12,326 13,614 I. 1,288 
Elx ports. . 47,828 39,674 D. 8,264 

Total exports. . 60,164 63,188 D. 6,966 

Balance imp. . 42,719 66,610 I. 12,791 

Of the imports the United States fur¬ 
nished this year 5792 tons of matte, an in¬ 
crease of 1204 tons and 24,459 tons of fine 
copper, a decrease of 2160 tons. Imports 
of matte and precipitate from Spain this 
year were 18,334 tons, an increase of 1441 
tons. Imports from Chile were 4529 tons 
matte and 9920 tons copper, showing de¬ 
creases of 3062 and 6349 tons, respectively. 

Imports from Australia were 9938 tons of 
copper, a decrease of 869 tons. 

Copper Sheets—The base price of cop¬ 
per sheets, as fixed by the manufacturers, 
was advanced 2c., on Dec. 20, to 29c. per 
lb.; subject to further change without no¬ 
tice. 

Copper Wire—The base price of cop¬ 
per wire, sizes 0000 to No, 8, is 25c. per 
lb. in carload lots, f.o.b. New York, sub¬ 
ject to a discount of 0.5 per cent. 10 days. 
Smaller sizes are priced separately ac¬ 
cording to size. 

Tin—In the absence of a lead from Lon¬ 
don, the market here has been altogether 
neglected. Quotations are nominal at 
4294@42^ cents. 

Imports and exports of tin in Great 
Britain for the ii months ending Nov. 30 
were, in long tons; 

Straits. 
Australia. 
Other Countries... 

1905. 

30,491 
3,7U9 
1,946 

• 1906. 

32.910 
4,628 
2,830 

Changes. 

I. 2,419 
I. 819 
I. 884 

Total Imports.. 36,146 40,268 I. 4,122 

Re-exports. 
Exports. 

26,767 
7,077 

30,211 
7,790 

I. 3,464 
I. 713 

Total exports.... 33,834 38,001 1. 4,167 

Balance. . 2,312 2,267 D. 46 

The re-exports are largely of Straits 

tin to the United States. 

Exports of tin from the Straits for the 
10 months ending Oct. 31 are reported 
as below, in long tons; 

1905. 1906. Changes. 

United States.... . 13,927 11,994 D. 1,933 

Great Britain.... . 26,048 29,192 I. 3,144 

Other Europe... .. 7,043 6,35:1 D. 690 

India. 871 718 

China. 445 338 D. 107 

Total. .. 48,334 48,696 I. 261 

A large part of the tin shipped to Great 
Britain is in transit to the United States. 

Lead—The market is unchanged at 6c. 
New York. 

Imports and exports of lead in Great 
Britain for the ii months ending Nov. 30 
were as follows, in long tons: 

1906. 1906. 

United States. ... 22,918 17,192 

Spain. ... 95,887 102,609 

Australia..:. ... 66.827 48.803 

Germany. ,.. 18,793 16,267 

Other countries. ... 3,772 

Total Imports. ...208,197 190,427 

Exports. ... 38,703 48,414 

Balance, Imports... ...169,494 142,013 

Otaanges. 

D. 6.726 
I. 6,622 

D. 18,024 
D. 2,636 
I. 1,894 

D. 17,770 
I. 9,711 

D. 27,481 

The lead credited to the United States 
is chiefly Mexican lead, refined in this 
country in bond. 

Spanish Lead Market — Messrs. Bar¬ 
rington & Holt report from Cartagena, 
Spain, under date of Dec. 8, that the 
price of pig lead has been 88.75 reales 
per quintal, silver being paid at 14 reales 
per ounce. Exchange, 27.53 pesetas to 
£1. The price of lead, on current ex¬ 
change, is equal to £18 os. id. per long 
ton, f.o.b. Cartagena. Exports for the 
week were 66 tons desilverized and 509 
tons argentiferous lead to Marseilles. 
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Spelter—The market is somewhat 
quieter, but prices are firmly maintained. 
The close is steady at 6.65 New York, 6.50 
St. Louis. 

Imports and exports of spelter in Great 
Britain for the ii months ending Nov. 30 
were, in long tons: 

1906. 1906. Changes. 

Spelter . . 81,654 84,227 I. 2,673 
Zinc sheets, etc. . 19,307 17,611 D. 1.696 

Total Imports .... .100,861 101,838 I. 977 
Exports. . 6,960 7,331 I. 371 

Balance, imports. . 93,901 94,607 I. 606 

Imports of zinc ores are not reported 
separate!}'. 

Spanish Zinc Ore Market—Messrs. Bar¬ 
rington & Holt report from Cartagena, 
Spain, under date of Dec. 8, that ship¬ 
ments for the week were 2000 tons blende 
to Stettin and 2000 tons to .\ntwerp. The 
market shows no change. 

Zinc Sheets—The base price is $8.25 per 
100 lb. (less discount of 8 per cent.) f.o.b, 
cars at Lasalle and Peru, in 6oo-lb. case 
for gages No. 9 to 22, both inclusive; 
widths from 32 to 60 in., both inclusive; 
the lengths from 84 to 96 in., both inclu¬ 
sive. The freight rate to New York is 
27.5c. per too pounds. 

Antimony—There is no material change. 
Cookson’s, 26@,26%c.; Hallett’s, 25 
@25^c.; ordinary brands 24@25 cents. 

A ickel—Quotations for large lots. New 
^ ork or other parallel delivery, as made 
by the chief producer, are 45(5^50C. per lb. 
tor large orders, according to size of or¬ 
der and terms. For small lots, 5o@65c. is 
charged. 

Plaiiniim — Demand continues strong. 
Unmanufactured platinum is quoted at $38 
per oz.. while $31.50(032 is paid for good 
scrap. A further advance is probable. 

Quicksilver—This metal remains steady, 
with no material changes. The New York 
(lUotation is $40.50(^42 per flask of 75 lb., 
according to size and conditions of order. 
San Francisco quotations are $3C)(§)40 per 
flask for home orders, and $37(^38 for 
export. The London price is £7 per flask, 
w ith £6 i8s. 9d. named by jobbers. 

Imports of quicksilver into Great Brit¬ 
ain for the II months ending Nov. 30 
were 2,549,586 lb. in 1905, and 2,911,742 lb. 
in 1906; an increase of 362,156 lb. Re¬ 
exports of imported metal were 1,512,438 
lb. in 1905, and 1,930,554 lb. in 1906; an 
increase of 418,116 lb. this year. 

Aluminum—The chief producer gives 
list prices for ton lots and over as follows: 
No. I, over 99 per cent, pure, 36c. per lb.; 
No. 2, over 90 per cent., 34c. Small lots 
are from i to 3c. higher. Granulated metal 
is 2c. per lb. over price of ingots; rods ic. 
per lb. up, according to size. 

Wisconsin Ore Market 

Pl.xtteville, Dec. 22 
The price of 60 per- cent, zinc ore re¬ 

mained about the same as last week. A 

few of the larger producers are making 
preparation to close down during the holi¬ 
days. The scarcity of cars continues to 
prevent loading of all ore mined. 

The production has been for the year all 
that could be asked for, when it is re¬ 
membered that the total number of con¬ 
centrating plants in the entire district only 
exceed in number by a very few those in 
the majority of the individual camps of 
the Joplin district. It is quite readily seen 
that the output per mill from the Wis¬ 
consin district is far in excess of the av¬ 
erage mill in the Joplin district. 

Drybone, lead and sulphur sold strong 
at last week's prices. 

The different camps of the district 
loaded ore for the week as follows: 

Cmp,. 

PlattevlIIf'. .SOI.1-20 30 000 ... . 
PotOSi. 485 600 42 600 . 
Rewe<y. ‘iSSOGO 41,(i00 . 
Linden. 186 ‘200 . 
Cuba City. 168 460 . 
Buncombe h Hazel Green l‘i7 000 . 
Benton. 110.600 . 
Mineral Point. 87,000 36 800 35.000 
Galena. 160,000 . 
Harker. 64.000 . 
Highland.   63,000 . 

Total for week. 2 208.880 150,400 3.5,010 

Tear to Dec. 2‘2.77.108,eC0 3.661.535 4,088,910 

.The tonnage reported from Potosi con¬ 
sists of ore that has been shipped during 
the last three months. Potosi is compara¬ 
tively a new shipping point, and promises 
to become a regular shipper in the near 
future. 

Missouri Ore Market 

Joplin, Dec. 22 
The highest settling price of zinc was 

$50 per ton for one bin, another broughr 
$49.50, and several bins sold at $48.50 per 
ton. The buying basis was from $43 to 
$47 per ton of 60 per cent, zinc, a few 
bins selling at the high and low' assay 
price. The average price was $42.38. 

The highest price for lead was $.85. 
medium grades selling at $80 to $84 per 
ton. The average price was $81.72. 

On account of the large stock in the bins 
the market was easy and the purchasing 
agents of several smelters took advantage 
of this situation to make heavy advance 
purchases, practically tying up all the re¬ 
serve stock in the bins. Christmas festiv¬ 
ities will reduce next week’s output about 
20 per cent, as it is the intention of many 
producers to give their employees all the 
week, if they desire it. At many of the 
mines a vote of the miners on Monday 
is to decide the policy of running or tak¬ 
ing a holiday. If as in the past, it is 
probable that some will take the week, 
some two or three days, and others only 
one day off. 

With the district value less than $200,- 
000 below the estimated $15,000,000 valu¬ 

ation of the year, estimated some months 
ago in the Engineering .\nd Mining 

JouRN.XL, it is apparent that estimate will 

be borne out by fact, and the value gain 
will be approximately $1,500,000 over 1905. 

This week 21 camps report shipments, 
the largest number reporting in one week. 
In order to accomplish an increase in 
shipment of 1767 tons over the previous 
week, coal and cattle cars were brought 
into requisition. 

Following are the shipments of zinc and 
lead from the various camps reporting 
for the week ending to-day: 

i 
Zinc, lb. |Lead,lb.| Value. 

Webb Clty-Cartervllle. 2.700,(60; 633,120 $80,708 
Joplin. 3.1-22.910 339,770 85,757 
Galena-Em plre. 1 400,980 131.140, 36,417 
Duenweg. 1.016,310' 228.520 32,235 
Badger. .. 891,-29() 2 8U( 20,606 
Aurora.. 833,780. 24.>80 17,784 
Alba. (‘>01.410 (‘4 580 16,579 
Prosperity . 413,750 05,230 11,983 

Spurgeon. 403,720 89..550 10,395 

Neck City. 414..5-2U 9,740 

Granby. 463 000 00,000 8,680 

Oronogo. 140,790 (i6,6t0 6,108 

Baxter Springs. 140,970 51,060 6,000 
Sherwood. 1 16-2 350 16,9(H' 4,197 

Carl .lunctlon. ! 92,140 2,119 
' 85,360 2,048 

7-2.610' 1,070 
74,740 1,044 
55400 1,293 
62 010 1 144 
44 7t0 1,030 

Totals. , 13,238,460, 1.773.4f0 $S63,C36 

51 weeks. 547.079.390 76,765,020 $14,817,479 

Zinc value, the week, $290,670 ; 51 weeks, $11,839,416 
Lead value, the week, 72,466; 51 weehs, 2,078,06j> 

The following table shows the average 
monthly prices of zinc and lead ores in 
Joplin, by months; the average for zinc 
being based on the prices of assay basis 
ores carrying 6o per cent. zinc. 

ZINC OKE AT .lOPLlN. I LEAD OKE AT .TOPLIX. 

Month. 1 1906. < 

i 

1906. 
1 

Month. 
1 

1 
1906. 1906. 

January... 52.00 1 47.38 January_ 61.60 76.20 
February... 62.77 1 47.87 < February... 67.62 72.83 

47.40 
49.88 

42.68 67.20 73.73 
44.63 68.00 76.18 

43.31 
40.76 

40.61 58.27 78.40 
43.83 67.80 80.96 

43.00 43.26 68.00 74.31 
August. 48.83 1 43.66 August. 68.00 76.36 
September. 46.76 1 42.68 September. 63.60 79.64 
October.... 47.60 ! 41.66 October. 63.86 79.84 
November.. i 49.66 1 44.13 November.. 68.67 81.98 
December.. i 49.00 1 .... December.. 76.26 

Chemicals 

New York, Dec. 26 

Copper Sulphate—The market is strong. 
Demand has been fairly brisk and prices 
have again l.cen advanced, following the 
upward trend of copper metal. We quote 
$7.25 per 100 lb. in carload lots, and $7.50 
for smaller quantities. 

Nitrate of Soda—There is nothing new 
to report in the nitrate market this week. 
Prices remain unchanged at $2.55(^2.60 
for spot delivery with futures selling loc. 
lower. 

Sulphur—Messrs. ICmil Fog & Sons, of 
Messina, Sicily, furnish the following sta¬ 
tistics; they are in the tons of 1030 kg., 
which are the custom of the trade; 

1905. 1906. Changes. 

Exports, October. 24,874 22,616 D. 2.S68 
lOmos . 391,116 861,120 D. 39,896 

Stocks, Nov. 1.... 416,088 500,123 I. 84,035. 
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Monthly Average Prices of Metals dividends were also made, and withal the 
technical position of the market for copper 
mining shares is all that could be desired. 

Calumet & Hecla reached the $900 

mark, which is $5 above its best record in 
1900. The company has exercised its op¬ 

tion on the Superior, and is said to have 
on hand an option on the Hussey tract. 

Wolverine advanced $7.50 to $180, on in¬ 
vestment buying. Mohawk touched $8o, 
and Osceola rose $12 during the week to 

$150, but fell back to $140 on disappoint¬ 
ment on the dividend declaration last Sat¬ 

urday. The rate was $6 semi-annually 
when $8 was looked for. Tecumseh 

touched $30, up $3, for the w'eek. This 
company will go into the new LaSalle 
Copper Company, together with the La¬ 

Salle and Caldwell tracts. Three Tecum¬ 

seh shares will receive four shares of the 

new stock. 

Tamarack rose $8.50 to $119.50. The 

directors announced a semi-annual divi¬ 
dend of $3 last Saturday, the same as a March, 

year ago. The increase in the Anaconda 
dividend to a 28 per cent, basis on the par 

was without effect as the market was in 1 
highly nervous state. Trinity moved up 

$4.75 to $17.25 on immense speculation, 
and a large amount of printer's ink, by its 

president, Thomas W. Lawson. Accord¬ 
ing to all the testimony, control of this 

company is being sought by one of the 

large smelting companies. Rhode Island 
did stunts and advanced almost $3, to 

$8.I2G. Its location being contiguous to 

the Tecumseh brought about this advance 
Greene has continued in the fore, and 

sold up $1.75 during the week to $32.75. 

The consolidation with the Cananea Cen¬ 
tral is now e.xpected to prove beneficial to 

the former. An extra $i dividend by the 

St. Mary’s Mineral Land did not bring 

any response in the stock. Sales are few 
and far betw'een. Amalgamated Copper 

varied from $113.50 to $iii.i2G. during 
the week. The action of Anaconda direc¬ 

tors in increasing the dividend rate is 

thought to presage an increase in the 

.Amalgamated dividend next month. Ni- 

pissing sold off to $12.12^ on the curb, 
notwithstanding declaration of the same- 
dividend. 

I he Cumberland-Ely Mining Company 

has increased its capital and offers 100,000 
shares at $12.50 to stock of record Dec. 

28. The stock is offered at $12 on the 
curb. 

riieOctober exports included 5109 tons 

to the United States in 1905, and 331 tons 

in 1906; a decrease of 4778 tons. 

British Chemical Trade—Exports of 
heavy chemicals from Great Britain for 

the II months ending Nov. 30 were as 
follows, in cwt. of 112 lb. each: 

SILVER. 

190S. 1906. Obangee. 

Bleaching powder.... 849,091 907.906 1. 68,812 
Muriate ot ammonia, 91,267 116,971 I. 26,701 
Soda ash. 1,381,113 1,702,264 I. 321,141 
Bicarbonate ot soda. 394,397 373,707 D. 20,690 
Caustic soda. 1,383,212 1,461 323 I. 78,111 
Soda crystals. 184,3-22 171,f89 D. 12,733 
Soda sulphate. 682,960 904,720 I. 218,470 
Sulphuric acid. 78 801 86,317 L 7,616 

Exports of copper sulphate were .')4.957 
long tons in 1905, and 41,609 tons in 1906; 
a decrease of 13.342 tons. 

Imports of chemicals and raw materials 
into Great Britain for the 11 months were, 
in long tons: 

1905. 1906 Changes. 

Nitrate ot potash. 8,664 10,190 I. 1,636 
Nitrate of soda. 94,672 101,667 I. 6,885 
Phosphates. 3-7,741 412,283 I. '24.542 
Sulphur. 18.991 24,062 I. 6,071 
Pyrites . 620,348 678,493 I. 58,146 

Estimating copper ctmtents of pyrites, 

the total imports of sulphur were 267,030 
tons in 1905, and 295.459 tons in 1906; an 
increase of 28.429 tons. 

The New York prices are In cents per fine 
ounce; the London quotation Is in pence per 
standard ounce, 0.925 tine. 

COPPER. 

NEW YORK. 
LONDON. 

Electrolytic. 

Year, 

Mining Stocks New York prices are in cents per pound 
Electrolytic quotations are for cakes, Ingots or 
wire bars. The London prices are in pounds 
sterling, per long ton of 2240 lb., standard 
copper. New York, Dec. 26 

The general stock markets have re¬ 

covered in some degree from last week's 
overturti in Wall street. It is manifest, 

however, that speculation has been ex¬ 

cessive, and that further liquidation must 

come before long. The holidays this week 

are giving some welcome rest to an ex¬ 

cited and erratic market. 
The general situation has naturally af¬ 

fected the market for mining stocks, and 

those securities have not been active, nor 
in much- demand. 

Hie Anaconda Copper Compan}- has de¬ 

clared its dividend for the fourth quarter. 

It is $1.75 per share, an increase of 25c. 

over the preceding quarter. This leads to 

some speculation as to -the next Amalga¬ 
mated dividend. 

TIN IN NEW YORK. 

Prices are in cents per pound. 

LEAD IN NEW YORK. 

Boston Dec. 24 

The mining-share market was doing 

splendidly until upset by the break in the 

New York list late last week. New rec¬ 
ords were made during the week, and the 
situation was and is one of increasing 

strength. Buyers of copper shares are 

obliged at present to pay in full for their 
purchases or in large part, if carried on 
margin account, which certainly strength¬ 

ens the position of these stocks. This is 

due largely to the stringency of the money 

market at the year's end. Speculation 

continues to be in specialties. Last week 
Trinit}', Rhode Island. Tecumseh and one 
or two others were the favorites. Calu¬ 

met & Hecla, Wolverine, Mohawk, Osce¬ 

ola, Tecumseh and possibly one or two 
others made new high records. Increased 

SPELTER. 

London. 

Month. 

Colorado Springs Dec. 21 

Cripple Creek stocks on the local min¬ 
ing market have been exceedingly active 
during the entire week with a rapid rise in 

prices in the whole list up to Wednesday, 

which was the highest of the week. Pro¬ 

fit-taking caused a noticeable decline to¬ 
ward the last of the week. The market, 
however, shows remarkable strength not 

only in the mines list, but also in the pros¬ 
pects. El Paso. Elkton, Acacia, Gold Dol¬ 

lar and Work were the most active 
traders of the week. 

Jan.., 
Feb. 
Mar.. 
April 
May. 
June 
July 
Aug. 
Sept. 
Oct.. 
Nov.. 
Dec. 

Tear. 

New York and St. Louis prices are in cents 
per pound. The Ix»ndon prices are in pounds 
sterling per long ton (2240 lb.) good ordinary 
brands. 

Month. 1905. : 1906. 1 Month. 1 1905. 1 1906. 

Jan. . 29.326 36.390 July. 
i 
31.760!S7.276 

Feb. . 29.262 36.403 August .... 132.866 40.606 
March.... . 29 623 36.662 Sept. 32.096I40.616' 
April . . 30.595 38.900 Oct. >32.481142.862 
May. . 30.049 43.313 Nov. 33.443|42.906 
June. . 30.329 39.260 Dec. 3S.836|. 

! I Av, year. 31.368!. 

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

Jan. 4.562 6.600 July. 4.624 6.760 

Feb. 4.450 6.464 Aug. 4.666 5.760 
March. 4.470 6.350 Sept. 4.860 5.760 
April. 4.600 6.404 Oct. 4.860 6.760 

May. 4.500 6.686 Nov. 6.200 5.760 
June. 4.600 6.760 Dec. 6.422 ..... 

A V., year. 4.707 ..... 

New fork. St. Louis. 1 

1906. 1906. 1906. 1906. 

6.190 6.487 6.032 6.337 
6.139 6.076 6.989 6.924 
6.067 6.209 6.917 6.066 
6.817 6.078 6.667 6.931 
6.434 6.997 6.284 6.846 
6.190 6.096 6.040 6.948 
6.396 6.006 6.247 6.866 
6.706 6.027 6.666 6.878 
6.887 6.216 6.737 6.066 

6.087 6.222 6.934 6 070 
6.146 6.376 6.984 6.226 
6.622 6.374 

1 6.822 1 . 6.730 

Month. 
New York. London. 

1906. 1906. 1906. 1906. 

January. 60.690 66.288 27.930 30.11» 
February. 61.023 66.108 28.047 30.464 
March. 68.046 64.697 26.794 29.864 
April. 66.600 64.766 26.108 29.984 
May. 67.832 66.976 26.664 30.96S 
June. '68.428 66.394 26.910 30.186 
July. 68.916 66.106 27.163 30.113 
August. 60.269 66.949 27.822 30.62» 
September. 61.696 67.927 28.628 31.483 
October.. 62.034 69.623 28.637 32.148 
November. 63 849 70.813 29.493 32 671 
December. 64.860 29.977 

Year. 60.3621 . 27,8391 . 
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STOCK QUOTATIONS BOSTON Dec. 22 SAN FRANCISCO 

NEW YORK. W’eek Dec. 22. 

Name of Company. |Hlgh.| Low. | Clg. i Sales. 

Alaska Mine. 2 114 114 9,110 
Am. Nev. M. A P. Co.. 3 314, 700 
Amalgamated. 11014 112 i 389,360 
Anaconda. 
Balakala. iili! 
British Ool. Copper... iiv 12)4 12)4 8,660 
Buffalo Cobalt. 4)4' 
Butte & London . 214' 
Butte Coalition. 3614 33 33H 3,516 
Butte Copper k Zinc.. 6K 6)4 6)4 1,600 
Cobalt Contact. % 14 14 1,800 
Colonial Silver. 414 314 314 3,700 
Cum. Ely Mining. 12 1114 1114| 9,100 
Davis Daly. 1314 11 2,250 
Dominion Cop. 6J4 614 6)4! 8,930 
SlRayo. 614 614 6)41 2.100 
Foster Cobalt. 214 2)4 2)4' 6,600 
Furnace Creek. 3 214 214 2,626 
Giroux Mine. 1014 9)4 10)4! 3,800 
Gold Hill. 514 314 4 7,210 
Greene Gold. 2 114 114 481 
Greene Gold k Silver. 214 114 2)4 130,000 
Greenwater & D. Val.. 214 2V 2)4 640 
Guanajuato. 6 414 414 600 
Guggen. Exp. 205 297)4 295 30 
Hanapah. 14 200 
McKinley Darragh.... 2*4 2 2)4 15,300 
Mlcmac. 714 614 7 26.100 
Mines Co. of Am . 214 214 214 19 000 
Mitchell Mining. 614 6)4 614 4,030 
Mont. Sho. Con. (New). 15 14 14)4 6S5 
Nev. Utah M. & 8. 414 314 4)4 2.7(0 
Newhouse M. & 8. 17)» 16)4 16)4 1,650 
Nlpisslng Mines. 16H 1214 1214 152,6C0 
Old Hundred.... ... . 414 i 414 12,100 
Richmond Eureka.... 714 
Sliver Queen. 214 2)4 214 9,860 
Stewart. 2K 2)4 2 4,800 
Tennessee Copper_ 50 47 4814 6,600 

» Union Copper.. 4A 1 1 1,215 
Utah Apex. 7 
West Columbus. 2i 19 18 13666 

NEW YORK INDUSTRIALS. ' 
Am. Agrl. Chem. 26 24)4 24 V 680 
Am. Smelting A Ref .. 152)4 1*1 149 V 130,100 
Am. Smelt, k Ref., Pf. 116 114)4 114V 1,700 
Bethlehem Steel. 18 V 18)4 18V 500 
Colo. Fuel k Iron. 5754 54 64V 54,200 
Federal M. & S., Pf ... 95J4 93)4 94V 1,700 
Inter. Salt . 23 21 21V 1,010 
National Lead. 73 V 70)4 72 9,500 
National Lead, Pf. 103 103 103 400 
Pittsburg Coal. 17 : 16)4 16V 700 
Republic I. & s. 39V 37)4 38 12,300 
Republic I. & 8., Pf ... 98V 96 97)4 6,600 
Sloss-Sheffield. 76 V: 73 V 75 V 4,200 
Standard Oil. 540 j 627 627 241 
Tenn. C. A I. 160 ICO 160 100 
U. S. Red. A Ref. 26 1 24 25 1.100 
U. S. Steel. 48 Vi 46 V 47V 358 000 
U. S. Steel. Pf. 101V' 102 V 103V 34,812 
Va. Car. Chem. 37 Vi 36)4 36V 6,100 
Va. I. Coal A Coke .... 85V' 76 78 9.760 

PHILADELPHIA Dec. 22 

Name of Company. High. Low. Clg. Sales. 

American Cement.... 10 9V 10 799 
Cambria Steel. 38 S7V 38 2,2.58 
General Asphalt. 7 
Penn. Steel, pd. 106 
Philadelphia Co. 48 V' 48 48 561 
Tonopah Mining. 1 20V 19V 19V 2,425 

PITTSBURG Dec. 22 

Crucible Steel.1 IIV IIV IIV 920 
Crucible Steel, pf.1 79 77 77 888 
Harblson-Walker Ref. 14 13V 13V 60 
Ohio Tonopah.i 
Tonopah Ext.1 6 1 6V 6V 2.358 

St. Louis Dec. 22. - 

Adventuret. 6 4,*4 r4V 1,699 
AUouez. 66 61) 63V 6,486 
Am. Zinc. 34V 30 33 612 
Arcadian. 10 V 8V 10 11,663 
Atlantic. 16 V 13 V 14 V 1,630 
Bingham. 32 V 29 V 30)4 2,617 
Boston Cousoliaated.. 31 30 30V 1,600 
Calumet A Arizona ... 170 164 168 560 
Calumet A Uecla.i 900 860 900 336 
Centennial.i 39 35V 38 6,165 
Con. Mecur.1 .60 .40 .46 6,280 
Copper Range*.1 84V 80V 84)4 13,407 
Daly-West.1 20 ! 19V 19 V 146 
Franklin. 26 22V 24 V 16,260 
Granby*.j 14 1 13 14 841 
Greene Con oiiuated..’ 34 ' 30V 31V 108,360 
Isle Royal. 26 V 94 26V 2,993 
Mass. 7)4 8V • 2 092 
Michigan. 21 ! 18 20 8,817 
Mohawk. 80 1 77 79V 3,232 
Mont.CoalACoke new. HI 
Nevada. : 18 17)4 17vl 626 
North Bune. llOV 1 107 109V 12,077 
Old Colony.. 2 IV IV 1,163 
Old Dominion. , 54V ' 62 V 54V 3 248 
Osceola. . 160 137 142 6,019 
Parrot.. 29 27 28 1.270 
Phoenix. 2V ! 1)4 IV 7,326 
Qulncjl. 102 ! 98 102 827 
Rhode Island. 9V 1 6.V 8 44,226 
Santa Fe. 6 4)4 4V 1,995 
Shannon. 16 V 16 16*4 4,261 
TamRrao.K. 119), 107 117 1,691 
Tecumseh. 30 21V 28V 27,422 
Trinity. 17V 1 IIV 16 V 82,262 
United Copper, com.. 73 V 1 71V 1 71V 635 
U. S. Oil. 10 9>i ' 9V 535 
U. S. Smg. A Ref. 63 j 60 : 61)4 2,395 
U. S. Sm. A Ref.,pfd.* 45 V 1 44V 1 45V 2,261 
Utah Copper*. 67 V 65 65 3,220 
Victoria. 7)4 6)4 1 7V 3,315 
Washington. 2'-* 1 IV 2*. 2,070 
Winona. 11*4 10 ! 11 1,976 
Wolverine. 180 1 171V 180 168 
Wvandotte. 2*4 1 1% 2V 610 

•Ex. Dlv. tEx. Rights. tAss. Paid. 

BOSTON CURB. 

Ahmeea. 6 1 5 5 100 
Arlz. Cem’l. 37 30V 37 1,715 
Black Mt. lOV 9V 9V 2.870 
Cananea Cent. 37 30 30,V 11,096 
East Butte. .. 12 V 11 11 2 392 
Hancock Con__ 15V 14 V i 15 765 
Keweenaw. 14V 12)41 14 3,705 
Majestic. 3V 3^4 3V 3,075 
Raven. liV .90 .95 2 605 

90 .90 13,220 
Superior. 25 V 22 ' 22 1 771 
Sup“rlor A Pitts. 27V 24 27V 36,417 
Troy. 3)4 2V 2V 1,600 

NEVADA MINING STOCKS. Dec. 26. 

(Revised by Weir Bros. & Co., , New York) 

Adams. $0.40—$0.25; American Nettle, 
$0.08—$0.06; Center Creek, $2.40—$2.75; 
Central Coal and Coke, $40.00—$65.00: Cen¬ 
tral Coal and Coke, pfd., $80.00—$79.00; 
Central Oil, $62.00—$62.00; Columbia, $4.00 
—$3.90; Con. Coal, $24.00—$22.00; Doe Run, 
$140.00—$130.00; Granite Bimetallic, $0.50 
—$0.25; St. Joe, $18.00—$17.00. 

COLORADO SPRINGS Dec. 22 

Name of Company. | High | Low Clg 1 Sales 

Acacia. 14 V 13 V 14 18,000 
C. C. Con. 7V 6V 7 3,000 
Dante. 7 7 4,000 
Doctor Jack Put. 9 8V 8V 6,000 
Button. 69 V 66V 67V 26,200 
El Paso. 67 68V 62 29,000 
Findley. 71V 70 71 15,600 
Gold DbUar..• 9 8 8V 32,600 
Gold Sovereign. ' • V TV TV 6,.500 
Isabella. 30V 99V 99V 11,860 
Jennie Sample. 9 8V 0 3,000 
Mary McKinney. 72 V 72 T2 400 
Phahnacist. 7 4.000 
Portland. 1.66V 1.50 1.60 3,000 
Vindicator. 1.00 1.00 1.00 TOO 
Work. 24 92V 94 22,500 

TONOPAH STOCKS. High. Low. Last. 

Tonopah Mine of Nevada... 20.no 19.50 20.00 
Tonopah Extension. 6.50 5.00 6.25 
Montana Tonopah. 3.90 3.86 3.90 
Belmont. 6.00 6.874 6.87J 
Tonopah Midway. 2.45 2.40 2.42 
West End Con. 1.90 1.80 1.80 
Jim Butler. 1.23 1.20 1.22 

Goldfield Stocks. 

Sandstorm. .67 .65 .66 
Kendall. .63 .60 .62 
Red Top. 3.25 3.12) 3.121 
Jumbo . 3.96 3.124 3.121 
Goldfield Mining. 1.27 1.26 1.25 
Diamondfield B. B. Con_ .48 .46 .47 
Atlanta. .60 .68 .69 
Mohawk. 13.26 13.00 13.121 
Silver Pick. 1.25 1.20 1.26 
Laguna. 1.36 1.30 1.33 

B0LLFEOO Stocks. 

Montgomery Shoshone Con. 16.00 15.00 16.60 
Tramps Con. 1.72 1.70 1.72 
Gold Bar. 1.27 1.23 1.25 
Bullfrog Mining. .42 .41 .42 
Bullfrog National Bank.... .54 .63 .64 
Homestaae Con. 1.30 1.10 1.10 

Manhattan Stocks. 

Manhattan Con. .95 .92 .93 
Manhattan Dexter. .75 .72 .73 
Jumping Jack. .45 .46 .46 
Stray Dog. .n7 .66 .66 
Indian Camp. .95 .96 .96 

Name of C< >m pany. High.! Low. Clg. 1 Sales. 

Comstock stocks. 

Belcher. 

1 

.46 .40 
i 

.46 4,050 
Best k Belcher. 1.60 ; 1.46 1.45 400 
Caledonia. .43 .39 .40 2,600 
Chollar. .19 .17 .18 1,600 
Con. Cal. A Va. 1.25 1.10 1.10 4,460 
Crown Point. .22 .20 .20 1,600 
Gould A Curry. .39 .33 .36 7,900 
Hale A Norcross. 1.10 , .85 .86 2,300 
Mexican. .99 , .«) .88 3,800 
Ophlr. 3.25 1 3.06 3.10 4,700 
Overman. 18 ! 17 .17 3,200 
Potosl.i .13 .13 .13 2,400 
Savage.i 1 15 1.00 1.00 2,000 
Sierra Nevndn.| .85 ' .71 .72 6,300 
Yellow Jacket.1 1.25 .90 1.16 4,360 

Tonopah Stocks. 

Belmont.. 6.0U 5.60 6.60 1,200 
Golden Anchor.' .68 1 .48 .48 37,400 
Jim Butler. 1 62 1.37 1.40 26,800 
McNamara. .86 .70 .70 13 3C0 
Midway. 2.55 2.40 ! 9.42 4,026 
North Star. . .46 .43 ' .43 i 10,260 
West End. 2.32 2.00 2.00 1 2,394 

Goldfield stocks. , 1 j 
Atlanta. .80 .51 .69 ; 91,600 
Columbia Mt. ; 1 30 l.OO 1.00 39,460 
Comb. Frac. l.HU ' 4.00 4.00 9,600 
Dlamondfi’d B.B. Con. .T).} .46 21,400 
Florence. 

1 
4.00 

Frances-M' hawk. .9.J ' .90 .90 300 
Goldfield Milling. 1.5) 1.60 ; 1.60 600 
Jumbo. 3.1-0 3.40 3.40 7,900 
Kendall. .62 • .50 1 .60 6,300 
Laguna.. 1.60 1.40 1.62 12,000 
Mohawk. 15.00 13 50 113.50 4,360 
Red Top. 3.90 ! 3.40 3.46 10,070 
Silver Pick. 1.65 1.16 1.22 92,775 
Sandstorm. .70 i .68 1 .70 ! 1,100 

BCLLFHOG Stocks. 

Bullfrog Mining. .45 1 .41 .44 6,800 
Bullfrog Nat’l Bank... .tiU .48 j .49 24,200 
Gold Bar. 1.55 1.20 1.30 i 21,600 
Homestake Con. 1.60 1.16 ! 1.17 17,000 
Original. i .24 i .22 9,400 
Tramps Con. 1 1.95 ' 1.15 1.05 27,442 

Manhattan Stocks. 1 

Indian Camp. 1.12 1.10 1 1.10 98,000 
Jumping Jack. .53 ; .48 i .61 98,600 
Manhattan Con. 1 1.02 ! .82 I .83 ! 9,300 
Manhattan Dexter.... ' .83 .75 .76 22.800 
Stray Dog. ; .74 

! 

' .67 

i 
.73 i 110,800 

New Dividends 

Company. 

Am. Smelting & Ref., pfd.. 

International Nickel, 

National Lead.;Jan. 16 

Standard Con., Cal.iOec. 24 

Tennessee C., 1. & R. R 

United Metals Selling Co 
U. S. Red. k Refining, pfd 
U. S. Smelt., Ref. & M., pf 
Utah Con., Utah. 
Va-Carollna Chem.. pf. .. 

Pay¬ 
able. Rate. Amt. 

IJan. 15 $1.76 $876,0(0 
!jan. 2 1.75 876,000 
;Jan. 24 0 40 80,000 
iJan. 2 2.60 337,600 
iFeb. 1 1.60 133,659 

. !Jan. 1 3.00 136,000 

.Ijan. 1 0.20 100,000 
IJan. 10 4 00 400,000 

. iJan. 16 1.00 149,064 
Jan. ■20 0 25 3( 0,000 

. !jan. 1 0.'20 20,000 
[Jan. 24 6.00 600,000 

.Jan. 2 3.76 766,634 

.|Jan. 2 1.76 117,260 

.iDec. 24 0.10 17,839 

. |Jan. 24 3.00 300,000 

. 1 Feb. 1 1.00 ■226 586 
1 Feb. 1 2.00 4,960 
. IJan. 2 2.00 20,000 
. I Jan. 1 0.06 60,000 
.Jan. 1 0.10 129,601 
.' Jan. 1 20.00 1,000,000 
.Jan. ] 1.60 1 69,-287 
. Jan. 2 0.87i 1 666 260 
.iJan. 15 3.00 900,000 
.iJan. 16 2.00 360,000 

Company. 

Asseuments 

Delinq. Amt. 

LONDON. (By Cable.*) Dec. 26. 
Dolores. £1 6s. 3d.; Stratton’s Independ¬ 

ence, £0 38. 6d.; Camp Bird, £1 8s. Od.; Es- 
peranza, £2 10s. Od.; Tomboy. £1 12s. 6d.; El 
Oro, £1 5s. 7%d.; Orovllle, £1 Os. 6d.; Some- 
ra, £0 5s. Od.; Utah Apex, £1 11s. 10%d.; 
Arizona Copper, pref., £3 12s. 6d.; Arlz. Cop¬ 
per, def., £3 10s. 6d. 

•Furnished by Hayden, Stone & Co., New 
York. 

Best & Belcher.j Pec. 
Deadwood, Cal.| Dec. 
Eureka Devel., Utah; Dec. 
Gould & Curry, Nev 
Great Ironclad, Cal. 
Lyon, Utah. 
Mexican, Nev. 
Nalldrlver, Utah.... 
Nassau Copper, Cal. 
Overman, Nev. 
Pittsburg Con. 
Potosl, Nev. 
Bed Cloud. Idaho... 
Star Con., Utah. 
Susannah, Utah — 
Sweetwater, Utah... 
We8t’nMlne8Co.,Nv 
Yellow Jacket.. 

Dec. 
Dec. 
Dec. 
Jan. 
Dec. 
Dec. 
Dec. 
Dec. 
Jan. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec 

Jan. 
Jan. 
Jan. 
Dec. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 

$0.10 
0.06 
0.06 
0.10 
0.03 
0.01 
0.16 
0.06 
0.02 
0.16 
0.06 
0.10 
0.001 
0.03 
0.004 
o.ool 
0.02 
0.16 
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Across the Bridge at Midnight 

or any other time of the night, you will find the FORT WAYNE ARC LAMPS faithfully performing their duty on 

The Eads Bridge, St. Louis 
You know that’s in Missouri. They said “Show Us,” so we did. There’s a reason why those Lamps are still there- 

showing those Missourians. RELIABILITY, that's why. 

Fort Wayne Eiectric Works, 
“WOOD SYSTEMS 

FORT WAYNE, INDIANA. 
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CYANIDE PUNT 
EQUIPMENT 

HEINE 
BOILERS 

Are built entirely of flange steel 
plates. No cast Parts 

Unsnrpassed for Metallurgical Plants 
Maaafactarcd only by (be 

HEINE SAFETY BOILER 
COMPANY 

421 Olive St., St. Louis, Mo. 

ILLINOIS ZINC COMPANY 
:: :: Maoufacturers of :: :: 

Spelter, Sheet Zinc, Sulphuric 
Acid, and Acid Phosphate 

-PERU, ILLINOIS- 

W. FISHER, Agent 
81 and 83 Fulton Street, New York City :: :: Telephone, 139 Beekman 

WE HAKE 
mining brewing purposes IL storage TANKS Write tor Catalogue. 

H. F. LEWIS h CO., Ltd., 816 Baronne Street, New Orleans, La.. IT. S. A. 
Cable Address: "Lewlstank." W. U. Code. 

THe Vanadium Alloys Company 
S5 BROAD STRBKT, NKW TOR.K 

Producers and Sellers of 
Ferro-Vanadium 25/o-50% Vanadate of Iron 50^-75>i 

BARTLETT STEEL CO. 
JOPLIH, HO. 

BUILDERS AND OESIQNERS OF 

Structural Steel 
Mine, Mill and Smelting Buildings, 

Self-supporting Stacks and Power Houses, 
Railroad and Highway Bridges, Towers, Tanks 

and Standpipes, 
Head Frames, Storage Bins, etc. 

The Gardner Electric Drill & Machinery Co., 
CLEVELAND, OHIO. 

HANCFACTCBEBS OF 

Electrically Driven 
ROCK DRILLS. 

Write us for Circulars and Full Information and for Testi¬ 
monials from Twenty-five Satisfied Users of Our Machine. 

Write lu for prices and eatimetes. 

HODEBN 
EQUIPMENT. 

EXFEBT 
OBOANIZATION. 

LASOE 
STOCK. 

PROMPT 
SERVICE. 

New York Office, 

Chicago *' 

Mexican " 

143 Liberty Street, 

303 Dearborn Street, 

Segunda de Dolores 20 

Mexico, D. F. 
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THIS CUT SHOWS OUR STANDARD SIX FOOT 

True Vanner 
It represents the latest improved ideas. When desired;*:we make'the entire frame of Iron 

to withstand the attacks of wood-destroying insects. ! 

Chalmers Sc Williams 
Office: Railway Exchange, Chicago. Worke: Chicago Haights, III. Doely Block, Salt Lake City. 

Pacific Coast Roprosentativo: The Hewitt Machinery Co., San Francisco, Cal. 
Sales Agents for the Green Rotary Pressure Blowers, i 

IT WILL PAY YOU TO KNOW ALL ABOUT THIS MACHINE. 

CHISHOLM, MATTHEW & CO., colora^^springs. AGENTS 
T. EDWARDSp Ballerat, Australia, Patentee and Owner. 

There Are No Chains Or Drags | 
On the “EDWARDS” Patent Mechanical Ore-Roasting Furnaces. | 

f 

And for economy in labor, fuel and maintenance, you can’t beat it. 
One mine roasting over 8,000 tons of sulphide ore per month uses 
six and says: “We are roasting approximately t2 to /5 percent* more 
ore with the same amount of labor, fuel, etc. The roast is the best we 
have ever seen.” 
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Choose the Type of Prime Mover Best 

Suited to Your Requirements 

We Will Build the Complete Generating 

Unit Especially Adapted to 

the Service 

And Supply All Other Electrical Appa¬ 

ratus, Such as Motors, Controllers, 

Transformers, Etc. 

The Strongest Guaranty of Future Efficiency is 

Satisfactory Performance 

in the Past 

In What Mining District Can You Find Ma¬ 

chinery With A Better Record Than That 

Built By The Allis-Chalmers Co ? 

Not Only in the Complete Equipment of Mines, Mills, 

Smelters and Plants of All Kinds for the Extraction . 

of Metals from Ores 

But Also in Furnishing the Power and Electrical 

Machinery Auxiliary to Them 

DISTRICT OFFICES 
ATLANTA. Gk.. Fourth Nat'l Bank Bldg. 
BALTIMORE. Md., Continental Bldg. 
BOHTON, Maaa., M Congress Street. 
BUFFALO, N. Yn EUioott Square Bldg. 
BUTTE. Mont., 61 East Broadway. 
OHIOAGO. 111.. First Nat’l Bank Bldg. 
OINOINNATI. o.. First Nat’l Bank Bldg. 
CLEVELAND. O.. New England Bldg. 
DALLAS. Texas, Wilson Building. 
DRADWOOD, S. D. 
DENVER, Oolo„ McPhee Bldg., 11th A 

Olenarm Sts. 
DETROIT, Mioh.. MO Union Trust Bldg. 
EL PASO. Texas. 301-306 Guaranty 

Trust Bldg. ' 

KANSAS CITY. Mo.. The Dwight Bldg., 
corner Baltimore Are. and Tenth St. 

MINNEAPOLIS, Minn.. Corn Ex. Biqg. 
NEW YORK, N. Y.. 11 Broadway. 
OMAHA. Neb., 631 Ramge Bldg. 
PHILADELPHIA. Pa., Lana Title Bldg. 
PITTSBURG. Pa.. Frick Bldg. 
ST. LOUIS. Mo.. Chemical Bldg. 
SALT LAKE CITY. Utah. Dooly Bldg. 

111-119 Wi V, 2nd South St. 
SAN FRANCISCO OFFICE. 906 Broad¬ 

way, Oakland. Cal. 
SEATTLE. Wash., 316 Occidental Aye. 
SCRANTON. Pa. 

FOREIGN SALES OFFICES 

LONDON, 

JOHANNESBURG. South Africa. 

533 Salisbury Honse, Finsbury Circus, E.O. 

- - - The Comer Honse 

FOREIGN SALES AGENCIES 

AUCKLAND, New Zealand. 
JOHANNESBURG„SonthAfrioa, 
LIMA. Pern. .... 
MANILA. P. I. - . • • 
PERTH. West Australia, 
VALPARAISO, Chile. 
YOKOHAMA and KOBE. Japan, 
SHANGHAI. Cnina. 

. . John Cbambers A Son, Ltd. 
Herbert Ainsworth (for Rock Crushers only) 
....... Henry Gnver 
... . . Bryan-Landon Co. 

. ..... Frank R. Perrot 

. . - - - John R. Bearer. 
. • The American Trading Company' 

Canadian Representatives: Allis-Chalmers-Bullock, Ltd., Montreal. 
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and iwnuem:turebs^5SI^v^^^^ 

ELKTON CONSOLIDATED GOLD MINE 

These views show shafthouses, etc., of some of 
the Cripple Creek District Mining Companies 
who use our hoists, also one of the hoists. In this 
district alone are nine of our large first motion 
hoists; in fact, practically every Corliss first motion 
hoist in Colorado is of our make. 

We build First Motion Hoists, Geared Hoists 
—Steam or Electric, Haulages, Headframes, Tip¬ 
ples, Cages, Skips, etc., and equip complete hoist¬ 
ing plants. 

Send us your inquiries and specifications and let 
us bid on them. 

AJAX GOLD MINING CO. 

GOLD COIN .MINING AND LEASING CO. 

GENERAL OFFICES: CLEVELAND, OHIO, U. S. A. 
BRA.NCH OFFICES: New York, 42 Broadway. Chicago, 1325 First National Bank Building. 

London, Eng., 47 Victoria St.,':S. W. San Francisco, Atlas Building. 

City^of Mexico, Segunda de Dolores, 20. 

SELLING AGENTS: Denver, Hendrie & Bolthoff Manufacturing and Supply Company. 

PORTLAND GOLD MINE VINDICATOR CONSOLIDATED GOLD MINE 

INDEPENDENCE AND STRONG MINES 

DIRECT ACTIND HOISTS 
IN THE 

CRIPPLE GREEK DISTRICT 
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is the only one built with an iron base 

This makes the machine self-contained and readily accessible 

prevents vibration and greatly increases the capacity. 

(Write for Bulletin No. 27) 

Perfect 

Alignment 

CCMMtlKIH AflT STIIOia je/L 
^ ; ■ A ■ • ■ ’ 'I 

Complete Equipments for 

Mining, Milling and Smelting 

McCully Rock and Ore Breakers 

Cement-Making Machinery of Every Description 

Loomis-Pettibone Gas Generating Plants 

y/sALES OFPIGES^^ 

Denver, 312 - 17th Street 'v 
.Ts Cl p.^ T.... T,..., 1 

SALES OFFICES > 

f Adnnin, Gn., 1333 Cnnclef Buildbic, 

I Bnfnlo, N. Y.. 7l9:white Bilikfilis. 

I Chieaio, 01., Pint Nntioaal Bnnk 

V Boildint- 

El Puo, Texas, Guaranty Trust 

Buikhna. 

Salt Lake City, Comc'l Club Bldg. 

1- Small Power 

a Required 

* 
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HALT!!! 
Consider!! ^ Investigate! I 

From its inception, over fifteen years ago, Nordberg 

Manufacturing Company has been pre-eminent as a 

specialist in the design and construction of steam economiz¬ 

ing machinery—hoists, pumps, stamps, power engines, 

compressors. 

It has been our constant—and we believe successful 

— endeavor to give our customers machinery of belter 

design and construction, and of greater durability than 

could be procured elsewhere. 

The duly of 194,930,000 foot pounds of work 

developed per million heat units supplied to the engine, is 

Nordberg’s record, and the World’s record. (See Prof. 

O. P. Hood’s paper before American Society of Mechan¬ 

ical Engineers, December, 1905, also the “Mining World,” 

Chicago, III., December 15, 1906.) 

We affirm our readiness to guarantee a 
higher steam economy in compressing air 
than any other builder of air compressors 
in the world. 

We will back'our guarantee by agreed cash forfeitures. 
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TUBE MILLS 

TUBE MILL WITH GEAR DRIVE FOR DIRECT CONNECTED ELECTRIC MOTOR. 

LOWEST OPERATING COST OF ANY FINE CRUSHING MACHINE MADE. 

For wet or dry crushing. In wet crushing the Mill acts as a classifier, passing the finer slimes directly 
through the mill and only crushing the coarser particles to the desired fineness, thus saving power. 

We support the shell by means of heavy hollow trunnions forming a pait of the heads of the shell and rest¬ 
ing in a substantial pedestal bearing. This form of support is the simplest, most convenient for erection and 
alignment, and a great improvement over complicated forms of roller supports, or similar d vices UNDER the 
shell, which are difficult of alignment and v.'hen worn throw the shell out of its proper position and tend to 
break the gears. 

A special feature of the Tube Mill manufactured by us is the use of MACHINE CUT GEARING instead 
of gears with cast teeth. The machine cut gears insure quieter running, a saving in power and smoother 
operation of the mill. 

We turnished and installed the first Tube Mills in Colorado. Ask for our Bulletin No. 1027. 

WE ALSO MANUFACTURE 
ELECTRIC HOISTS. Complete standard line from 1-2 to 3000 h. p. ^ Any capacity, any power Cir¬ 

cuit. Heists designed for special purposes. 
CRUSHING ROLLS WITHOUT SPRINGS. Absolutely uniform product. No oversize. Simple; 

strong; low in price. 
MINE TIMBER FRAMERS. One Framer will take the place of 20 carpenters, dothe workinone-tenth 

the time, do it accurately. The only Standard Mine Timber Framing Machine made. 
THE LARGEST STAMP MILL IN COLORADO is being built by us. All steel buildings, two-mile 

wire-rope tram. All machinery driven by electric motors. 
SMELTING FURN\CES. Silver-Lead and Copper Furnaces. Some of our furnaces have a record of 

19 months’ continuous operation without shutdown 
OUR ENGINEERING DEPARTMENT is thoroughly conversant with the most modern Mining and 

Milling practice, and we are prepared to plan and construct complete Mining and Milling plants. 

(The Denver Engineering Worhs Co., 
DENVER. COLOm U. S. A. 
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Sullivan Hoisting Eng 

Corliss Geared Hoist 
Built for Santa Eulalia Exploration Co 

Chihuahua, Mexico. 
One of three Sullivan Plants at the Mines 

of the Cleveland-Cliffs Iron Co., Ishpeming 
and Negaunee, Mich. 

One of two Sullivan Flat Rope Reel Corliss Hoists 
Built for Copper Queen Mining Co., Bisbee, Arizona. 

Capacity of this plant, 3000 feet. 

5000-foot Hoist of Centennial Copper Co., 
Calumet, Mich. 

Hoisting speed, 4000 feet per minute. 

Our experience as builders o( heavy duty hoisting plants covers a period of 20 years. 

Sullivan hoists embody the latest engineering practice and comprise numerous patented 

features of Sullivan design, which render them the safest and most reliable engines on 

the market. Specifications sent upon request. 

AIR COMPRESSORS 

ROCK DRILLS 

COAL CUTTERS 

DIAMOND DRILLS 

SULLIVAN MACHINERY CO. 
Claremont, N. H. 
New York 
Pittsburg 
Knoxville 

St. Louis 
Joplin, Mo. 
Denver 
Butte 

R.ailwa9^ exchange 

CHica^^o, Ill. 

El Paso 
Salt Lake 
Paris, France. 
Johannesburg 

San Francisco 
Rossland 
Spokane 
Mexico 
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THE “LITTLE JAP” AND “LITTLE IMP” 

HAMMER 
DRILLS 

Economy in air consumption is as essential in the hammer 
drill as in the heavier rock drill. Ingersoll>Band hammer 
drlUs, like the Company’s standard rock drills, have a 
higher air economy ;,than any other types, resulting in a 
25 to 40 percent, fuel saving for a given number of drills, or 
enabling a given compressor to run a correspondingly 
greater number of drills. Combined with this greater air 
economy are a greater drilling capacity and a greater en¬ 
durance, making these machines the standards of com¬ 
mercial ocouomy in drills of their type. 

Trimming walls with The Llt^tle Jap' 

Th* “Littto Imp” Hammer Drill is supreme in 

the "valveless” class. It has but one mov¬ 

ing part, resulting in extreme simplicity. 

Both piston and icylinder. are hardened and 

ground—an exclusive feature resulting in the 
practical elimination of all wear. 

Th« “LiHls Jap” Hammer Drill is the standard 

in the- ”valve” class. Its improved valve 

movement gives it a more rapid, powerful 
blow than any similar type. Unique design 

and specially treated materials give it an 
endurance practically eliminating repairs. 

The “Little Imp” with Air Feed Attachment. 

ROCK DRIllS AIR COMPRESSORS COAL CUHERS 

INGERSOLL'RAND CO I 
OHIOAOO 
■IkTTLB 
LOKDON 

PHILkSILPHlA 
BAN FEANOISOO 
JOHANNE8BUBO 

11 Broadway 
NEW YORK 

PITT8BUBO 
MEXICO CITY 

BXBLIM 

BL PASO 
TACOMA 

PABI8 
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The Most Economical 
Method of Pumping 
by Compressed Air 

It utilizes instead of wastes the 
expansive power of the compressed 

This unique and exclusive 
feature gives it a higher economy 
than any other pneumatic pumping 
system. 

Return-Air ” System In the Great West¬ 
ern Mine of the Crystal Falls Mining 
Co., Crystal Falls, Mich. 

The “Return-Air” System 

is simple in construction and 
installation, wholly automatic 

in operation. It pumps any 
fluid—clear, muddy, gritty or 

acid water, acids, solutions. 

sand or marl—and in ail service 

it shows the highest operating 

No other system is economy, 

so easily managed or maintains 

such a high efficiency in 

THE INGERSOLL-RAND 

“RETURN-AIR 
PUMPING SYSTEM 

ELECTRIC-AIR " ROCK DRILLS CALfX DIAMONDLESS ’ CORE DRILLS 

8T. LOUIS CLBYELAND BrOadwaV HOUGHTON, MICH. BOSTON 
•ALT LAKE BIRMINGHAM KIC%AI V/'N D LOS ANGELES DENVER 
MELBOURNE KALGOORLIE, W. AU. NtW Y W K l\ VALPARAISO UMA 

Pumplug Sand with the “Return-Air” System in the Quarry of the United 
States Silica Co., Ottawa, Ill. This Illustration shows the tank end 

of the system which is usually submerged when pumping liquids. 

definitelyr. 

INGERSOLL'RAND CO. 
E 83 
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TRAYLOR ENGINEERING CO. 
Consulting Mechanical and Metallurgical Engineers. Manufacturers of Siivei- 

Lead, Copper and Iron Smelting Furnaces, Concentrating, Amalgamating, 
Cyaniding, Rock-breaking, and Cement-making Machinery. 

Briqaettini^ Machinery. Centripact Screens. 

114-118 LIBERTY STREET, NEW YORK CITY. N. Y. 

TRAYLOR PRODUCTS. 
Amalgamating Machinery. 
Amalgamating Plants. 

Amalgam Safes. 

Bin Gates. 
Blowers. 
Boilers. 
Briquetting Machinery. 
Briquetting Plants. 

Cement-making Machinery. 
Cement-making Plants. 

Centripact Screens. 
Chilian Mills. 
Compressors. 
Concentrating Machinery. 
Concentrating Plants. 

Concentrating Tables. 
Converters. 
Conveyors. 
Crushing Rolls. 
Crushing Plants. 

Cupelling Furnaces. 
Cyaniding Machinery. 
Cvaniding Plants. 

Dies. 
Dust Flues. 
Drills. 
Elevators. 

Forehearths. 

Gallows Frames. 
Giroux Hot Blast Tops. 
Gold Retorts. 
Grizzlies. 

Hoisting Engines. 
Hoisters, Belted. 
Hot Blast Stoves. 
Hydraulic Classifiers. 

Jigs- 
Mining Cages. 
Mining Cars. 
Mortars. 
Ore Cars. 

Ore Dryers. 
Ore Feeders. 

Retorting Furnaces. 
Roasting Furnaces. 
Rock Breakers. 
Rock Breaking Plants. 

Sampling Machinery. 
Sampling Mills. 

Sand Pumps. 
Scales. 
Screens. 
Skips. 
Slag Cars. 
Smelters. 

Smelting Furnaces. 
(Silver, Lead, Copper, Iron). 

Stamp Mills. 

Stamps. 
Steam Engines. 
Stacks. 

Vanners. 

SPECIFICATIONS 

FURNISHED 

ON ALL CHARACTERS OF PLANTS 
\ 

CALL OR WRITE US 
• i 

OUR SERVICES ARE AT YOUR COMMAND 

Catalog No. 1—Centripact Screens 
Catalog F—Power Hoisting and Mining Machinery 
Catalog H—Concentrating Mills and Machinery 

Sent free upon request 

Catalog I—Stamp Milling Machinery 
Catalog K—Cyaniding Machinery 
Bulletin No. 50 Furnaces and Smelting Accessories 

Correspondence Solicited 
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Robins Picking Belt Conveyor handling ore. 

The construction of 

ROBINS SORTING 
BELT CONVEYORS 

is such that the material carried 
lies on the belt in a thin, wide- 
layer, thus rendering picking an- 
easy matter. By the 

Robins System 
the speed of sorting is increased 
and the labor required is greatly 
reduced. 

Write for Bulletin. 

ROBINS CONVEYING BELT COMPANY, 
16 PARK ROW, NEW YORK. 

CHICAGO, 749 Railway Esctaange. BOSTON, W State Street.* 
MONTREAL, 512 William Street. 

PITTSBURGH, Frick Building. 
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I be crushing capacity of all stamp mills Is measurably governed by the character of the 
ores, and as It is generally a fact that the ores usually encountered in the early stages of 
opening and developing gold-bearing quartz mines are easily disintegrated by the stamp¬ 
ing process, it naturally follows that the combination of heavy stamps with a quick drop 
and a large area of screen discharge should assure a maximum crushing capacity. 

With its large screen area, a drop of 110 times per minute to each stamp, it will at 
once be conceded that the maximum crushing capacity has been attained, having no inter¬ 
mediate stamps to Interfere with the alternating drop, the ore is more evenly distributed 
upon the dies, w’hich feature also permits a more even flow of pulp. The ore thus being 
r^uced to a uniform flneness without sliming, it passes through the screens, that are in¬ 
clined outward, preventing the openings from being clogged, l^rther crushing is a detri¬ 
ment, as it only has a tendency to flour the quicksilver or slime the ore, making the work 
of saving the values on concentrators more difficult; we contend that the combination of 
these mills Insuring the ore being crushed to a uniform flneness, is a great consideration 
where concentrators are used, as it undoubtedly assists them to do more effective work. 

This mill is particularly designed for prospecting, development or permanent work, 
and serves well the purpose for which it is intended, embracing in its design all the best 
features of mills now on the market; and other valuable features that are entirely new. 
For low-grade ores, where great output is necessary, these mills have proved to be the 
most economical and satisfactory. 

' The Hendy Triple Discharge Two-Stamp Mill is simple, strong and substantial. Its flist cost is cheaper. It costs less to erect, being 
self-contained, and complete within itself; no skilled labor is required in its erection. It requires less power to drive per ton of ore 
ernsbed. It will neither slime the ore nor flour the quicksilver. It will discharge Its pulp In a uniform size. It is distinctly intended 
for economically milling ores extracted in prospecting and developing gold-bearing quartz mines. It is an up-to-date mill. 

Joshua Hendv Iron Works manufach San Francisco, Cal. 

JEFFREY MINING MACHINERY 

*• - v/ 
■ "4# - .v- : *; 

ELECTRIC and 
COMPRESSED AIR. 

1 ■■ ■ " ^ 

1 

! 

i 
'X - " r-. ' 

1 " -si j * ^ 

Ck>mpre8Bed Air. 

Bulletin on Mining Machines No. 11 will 
Interest You—Write for Copy. 

COAL AND ROCK DRILLS, COAL 
HANDLING MACHINERY, COAL CRUSHING, 

ELEVATING, CONVEYING, 
COAL WASHING MACHINERY. 

LTVowi ifrua w cat.ui c 
Electric Chain. 

The Jeffrey Manufacturing Co., Columbus, Ohio, U.S.A. 
New York. Chicago. Boston. St. Louist Pittsburgh. ' Denver. Montreal, Can. 
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ORE SMELTING 
EOtPIPME^NTS 

ORE MILLING 
MACtUNEKir 

COLORADO IRON WORKS CO.. 
DENVER, COLORADO, U. S. A. 

ARE YOU INTERESTED IN COAL 
SCREENS AND CHUTES? Note the Jeffrey Types. 

The Jeffrey Manufacturing Co., Columbus, Ohio, U.S.A. 
. New York. Chicago. Boston. St. Louis. Pittsburgh. Denver. Montreal, Can. 

DENVER. COLORADO. U. S. A. 

Perfect Improved 

Challenge Ore Feeder. 

Screen with Cut-Oil. 
Catalogs Free on— Curved Chute. 

ELEVATINQ, CONVEYING, SCREENING, MINING, CRUSHING, DRILLING, COAL WASHING 
AND COAL HANDLING MACHINERY. 

Improvements Effecting 

Greater Simplicity, 
Greater Durability, 
Witb Fewer Wearing Parts, 

Reducing tbe Wei^Kt, 

Reducing tbe Price, 
Gears are Dispensed Witb. 

THIS Fwedar is so automatic in its worK 

as to roauiro worx littlo attontion. 

Send for Pamphlet describing this 
new type of Challenge Feeder. 
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Eqtiil C»p^cify to the Largest Tables, t-5 {actual) H, P, Required for a Speed of 320 R, P, M, 

Weight, 1,000 lbs. Floor Space, 8 ft.x8 ft 

If you want to make MORE MONEY from your Ore Mililnt, you need the DEISTER CONCENTRATOR. 

A hicher extraction and cleaner concentrate with the “Deister.” May we hear from you on the subject? 

Want the Catalog? 

THE DEISTER CONCENTRATOR CO., Fort Wayne, liid.,U.S.A. 

Deister Miners Supply Co., Fort Wayne, Ind., Distributors for the Republic of Mexico. 

THE PIONEER MINING MACHINERY HOUSE OF THE WEST. 

STEAM ELECTRICAL HYDRAULIC ENGINEERING -- MINE and SMELTER SUPPLIES. 

ANY VOLTAGE 

DIRECT OR ALTERNATING 

A SPECIAin IN WHICH 
WE EXCEL 

ELE 
H 

iCTR 
OIST! 

1C 
5 

ALL SIZES 

FOR ANT PURPOSE 
OR REQUIREMENT 

THBEE HOISTS ON ERECTINO FLOOR. 

H. & B. HOISTS Are In Use In All Parts Of The World 
SEND FOR SPECIAL HOIST CATALOG. 
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Economy In Cyanide Treatment 
Agitation and Electrical Precipitation 

.. The Garvin method requires less power, cyanide, 
I I'i ^3vl wTy^ ^ I water, labor and space in the handling of a given 
ijl Ei amount of ore than any other. The entire treat- 
p^^TTiTi 11 if I ll'l'l ment is practically automatic and continuous. 

m Stttx- i III-!!!! I Values are recovered from average cyaniding ores in 
II lull .11L 11 llllll 11 • . ^ u u ^ ^ SIX to teu liours, when ground to required mesh and 

, ® > treated in the Garvin machines. 

We are prepared to treat from 100 lbs. to five tons 
of ore at our testing works and make determination 

' " / V\ percentage of recovery, time, cyanide and 
power required. 

Patents granted in U. S , Canada and Mexico and 
pending in other countries. 

Full Description mailed on application. 

Garvin Cyanide Extraction Company, 
186 Morrison Street, Portland, Oregon, U. S. A. 

New Century Disintegrating Screen 

A revolving Grizzley, a revolving Screen, an Elevator and a Crusher Feeder, all in one. 

Washes Boulders of Rock, Ore, Baryta, etc., free from mud or stiff clay; acts as a log 

washej. Fed directly from cars or tubs and automatically discharges the washed boul¬ 

ders to the crusher, and elevates the fine material out of the tank. Made very heavy 

and durable. Write for information and ;;rices. 

JIGS 
MAGNETS 

SEPARATORS 
COAL WASHING 

MACHINERY 

i|||f ric^c^twtor (A 
/ iriDi iKi un 11 Q A * JOPLIN,MO.,U.S.A. 

CRUSHERS 
ROLLS 

ORE FEEDERS 

DISINTEGRATING 

GRIZZLEY MACHINES 



bottom. 

FERRARIS OSCILLATING TABLE 
Particularly Adapted for G>ncentratmg Coarse and Fine Sands ^ veil ^ Slimes 

FRIED. KRUPP A.-G. GRUSONWERK 
Ai£ents United SUtes: THOS. PROSSER ft SOIf, 15. Gold Street, Rew York. 

" -! ** Canada: IAS. PYKE ft CO., Merchant's Bank Building, MontreaL 
** Mexico: PABLO BERGRER, S. E. C., Apartado, 549, Mexico City. 
« Austraha: BROS.. S^t, Svdney; 15, Queen Street, Melbourne,—G.O.P. 153, Perth, Dunedin.R.Z. 

South Africa: URITED ERGIREERIRG CO., Ltd., P. O. Box lOoa, Johannesburg, Transvaal. 
" Great Britain and Ireland: W. STAMM, 35, College Hill, Cannon Street, London, E, C. 

NOT CLOG 

Because the jaw has a lon^ Rolling motion, passmg 
over the ore caught between the jaws and dropping 
it out afterwards. 

JENO FOR CATAEOC. 

STURTEVANT MILL €0., 110 .Clayton St., Boston, Mass 

THE ENGINEERING AND MINING JOURNAL. December 29, 1906. 

This Table has Given the Most Satisfactory Results 

STURTEVANT FINE CRUSHERS 
CRUSH TO INCH. 

BECAUSE 

but remain the same distance apart. 
THEREFORE 

if the jaws are set >^-inch apart, ail of their 
output must be crushed to this fineness before 
it can get through. 



December 29, 1906. THE ENGINEERING AND MINING JOURNAL. 19 

THREE QUESTIONS 

Do you use Hollow Rock Drill Steel ? 

Do you use International Rolled Hollow 

Rock Drill Steel ? 

If Not, Why Not? 

An early reply will be appreciated by 

Intefnatlonal High Speed Steel Company 
FRANKLIN SQUARE NEW YORK CITY 

MODERN EFFICIENT ECONOMICAL 

Largest Tube Mill ever built In the world. 

Alsing Tube-Mills Arc In A Class By Themselves 
Because they are so constructed that they Need no attention while in operation. 

Save 30% in horse power over any other. Pulveiize uniformly. 

Are continuous in operation. Grind either wet or dry, and 

Do not clo2 or break down. 

Write for Illustrated Catalog and Pa) tictilars. 

J. R. ALSING COMPANY, 
R. F. ABBE, President. Main Office: 136 Liberfy Street, New York. 
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YOU MAY THINK THAT ONE HOIST IS 
ABOUT AS GOOD AS ANOTHER 

But don’t you believe it. Anyway, Danville Hoist has proved its worth. 
There’s a heap of difference between the Dan- It’s a record bredker and record holder* 

ville Hoist and any other make. One of them lifted 2,530 tons of coal in 
As much difference as between a perfect dia- 1 eight hours; that’s 5.27 tons a minute. 

mond and a diamond with a flaw in it. They have thirty years of experience behind 
Maybe that’s the reason you can buy some them. And you can’t buy a better hoist than 

other hoists cheaper—there may be a flaw in Danville. 
them you don’t see. just clip out this ad and write “Prove it.’’ 

Just a word or two about. Danville Engines. 
They are built right in our own shop. 
There is no scrimping of weight, no hasty assembling of parts. They are 
a modern engine with modern improvements, and honestly made throughout. 

DANVILLE FOUNDRY & MACHINE COMPANY, 
DANVILLE, ILL., U. S. A. 

_ 
///■//// ///// ///; ////ft.///////////////f/f/rz i 

We have received an order for 

THE LARGEST NUMBER OF 

ELECTRIC HOISTS 
ever placed in one order 

We believe the above to be true. 
It consisted of seventeen (17) hoists 
ranging from 15 H. P. to 75 H. P. and 

FOLLOWED A PREVIOUS ORDER 

FOR TWELVE 

We shall be pleased to receive 
your inquiries for single or double 
drum electric hoists of any type, rang¬ 
ing from 2 to 1000 Horse Power. 

Our new hoist bulletin will be ready in two weeks. 

The J. Geo. Leyner Engineering Works Co., 
Gen’l Offices and Works—Littleton, Colo. 
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Motor Quality Tells 

The quality of a motor has a direct bearing 
upon the quality of the work performed by 
the machine which it drives. If you want 
quality in your work see that you get quality 
in your motors—“Westinghouse Quality”. 

We make all kinds of motors 

for ail kinds of work. 

WeHtingboiise 8W) H.F. Indtirtlon Motor DrWhiK BUko Mftr. ('o Duplex Electric Exprefin Pump for ” 
Mining Service. Capacity : 1600 Qallouit at 195 K. P. M. againat a head of 1550 ft. 

WESTINGHOUSE ELECTRIC & MEG. CO 
Address nearest District Office. PITTSBURQ, PA. 

Atlanta Buffalo Cleveland Detroit New Orleans Pittsburg San Francisco 
Baltimore Chicago Dallas Los Angeles New York St. Louis Seattle 
Boston Cincinnati * Denver UinneapoHs Philadelphia Sait Lake City] Syracuse 

^ Canada: Canadian Westinghouse Co.. Ltd., Hamilton. Ontario. Mexico: Q. & O. Braniff & Co., City of Mexico. 

THE LARGEST M IN IHG MAGHINERY HOUSE IN THE WORLD 

THE MIN E & SM E LTE R SU PPLY G? 
SOLEOWNERS ahp MANUfACTURERSoFTMEWilflEY CONCENTR^^ 

4.2 BDWY..NEVy YORK QITY i 

EL-F^sb, 

; DENVER?, epLOv ;; 

•SAN FRAHCi SCO AL 

SALT LAKE CITY 

CITY OF MEXICO 

I 
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FUeOKtRON WORKS 

FULTON IRON WORKS ~ 509 MARKET ST., SAN FRANCISCO. CAL. 

Modern Ore Reductton Machinery 
For upwards of half a century we have been identified with the mining industry as 

designers and manufacturers of the mechanical equipment for Mining, Milling, Smelt¬ 
ing and Handling ores. ^ - ' 

Our products have acquired a world-wide reputation for efficiency and durability and pur 
aim has always been to serve our customers promptly and accurately. A 

If you are interested in modern machinery for testing ores, or are contemplating the erec¬ 
tion of a plant or enlarging the capacity of your present works,we may be able to render 
you valuable assistance. 

The recent large additions to our manufacturing plant—more than doubling its capacity 
—enable us to offer clients an eminently satisfactory service, perhaps more satisfactory in 
all respects than obtainable elsewhere. 

Estimates, Specifications and Catalogs upon request 

GHAS. C. MOORE & CO., ENGINEERS 
(INCORPORATED) 

Contractors for Complete Plants 

POWER PUMPINQ 

LIGHTING MINING 

Machinery of the Highest Grades 
PACIFIC COAST AGENTS FOR: 

/ Harrisburg Piston and 4*Valve Steam Engines 

Chapman Valves and Hydrants 

Stratton Steam Separators 

SEND FOR OUR COMPLETE LISTS 

Main Office Now Permanently Located 

63 FIRST STREET (Old Site) SAN FRANCISCO 
Branch Offices: 

SEATTLE 1 1 SALT LAKE LOS ANQELES NEW YORK 
Mutual Life Building | 1 Atlas Block Trust Building Havemeyer Building 

Babcock & Wilcox Water Tube LoHers 

McIntosh & Seymour Steam Engines 

Hamilton Corliss Steam Engines 
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One Having An Automatic Oiling System. 

The Austin Gyratory Crusher Is The Only 

The C. O, Bartlett and Snow Companyt 
CLEVELAND. OHIO, U. S. A. 

The Strain on the brarinf/n <st a gyratory crusher is so great that if dust reaches them, or if imjtrrfrctly lubricated, 
they are certain to be quickly destroyed and the machine laid up for repairs. The bearings of the “Austin” are 
enclosed in a dmthte chenDher—ahmIuUly duti and are lubricated by a constant circulation of live oil forced 
through the main erimiiir bearing—which is the life of the machine—hy an automatic pump operated directly by 
the gyratory movement of the main shaft. The lubrication must be per/tct because tbe tlow of oil is mmyant 
and • 

In *11 other gyratory cruahei-a there la only the iimharg^ dU* Immediately below the orushinit head In the "Austin” is placed 
phi'agn) to separate the dui>* from the l>earin;:B and gears and a side the dtarAanje diaphragm with dust collar the same as in any otlier 
door opens into the chaiu»>er roiitalning the bHtriwja. gyratory crusher. Below this partition is diaphragm also 
Dust gets into this rereptade readily and destroys the provided with dust collar around the shaft and a dust cap coveting 

In nil other vyrstory cniehere the otllng Is done bj hanH. The ‘he pinion, conUlned In no other criwher, enrloelni; tbe bearings in 
■r>hlne iniiHt I,e dnminl or the diKir inifuM when In operation to ® dontite duM pronf rhatnher and tnakini; it gimyly imfif/faittle for machine tiiiiat I* -loyi^d or the diK.r when In operation to « 

oil tbe iiearings, exposing them directly to /#»«/, and one can never *** rcacn toe bearings, 
tell whether the machine is lubricated without opening the 
dtior Careless or ne.^ligent employees sometimes Jorget and the At the bottom of the fran 
bearings are rapidly or the machine must be stopped to roe/. Is tilled with oil to the levc 

At the bottom of the frame In the 'L\ustin” Is an oil rtUar w hich 
is tilled with oil to the level of the center of teeth in the main gear 

An Womofic pump draws up pare oil from this cellar^ forces it through the 
ercfN/cir.and counter shaft i>tnring» and any oil thrown fr ni the teeth of the 
driving gear is caught by the cap and carried back to the cellar. 

BRAUN'S CUPEL MACHINES 
Patented November 14, 1899. 

Awardod Gold Medals Centennial Exposition. Portland, 1905. 
Universal Exposition, tst. Louis, 1904. 

Produce Homogeneous Cupels 
having great power ol absorption. 

FACES, UNBROKEN EDGES, 

F. W. BRAUN CO.. 
San Francisco and Los Angeles. 

Automatic Pattern. 
Capacity 600 Cupels an Hour. Cslifornia* V. S. A. gi^gHk 

DRYERS 

For drying ore products, 
gypsum, coal, etc., etc. 
We make the largest 
variety in the world. 
Direct heat and steam. 
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U no Vine hydro-carbon 
nUuliIRd (Oasoieie) 
Blow PIpos aod Assay Furaacos. 

for n TMn tiM •Uadard outfit. Mothlnc fiottor at any price, 
fiend tor oataloc and FBKKaaoqda of onr "Brownlte” CnpoL 

THE HOSKINS COMPANY, 
M Krle St.. Chicago. 

nurrmnr to Wm. Boaktna * Oo., U 8. Oaik8t., CUcaco. 

CARTERVILLE 
FOUNDRY & MACHINE WORKS 

Minuficturer* of 

miNING MACHINERY 
Carterville, Mo. 

StUfO FOR CATALOGUF. 

PLANTS ERECTED 

:eob the 

TREATMENT of 

SOUTHERN 

GOLD-BEARING 

SULPHURETS 

Particulars on Application 

Manufacturers of Mining 
Machinery ..... 

Mecklenburj Iron Works 

CHARLOTTE. N. CAROLINA 

McLanahan’s 
Patent Improved 

Double Log-Ore Washer. 
Here’s an improved washer 
that not only makes the ore 
clean, but saves all of the 
fine ore. Most machines 
allow this fine ore to slip 
away with the mud; thus 
many dollars are lost in a 
short time. 

The McLsnahan Patent Im¬ 

proved Double Log-Ore Washer 
is simple in construction, 
durable and works success¬ 
fully on all grades of ma¬ 
terial. Let’s talk it over. 

McLANAHAN-STONE 
MACHINE CO.. 

HOLLIDAYSBURG, PA.. U. S. A. 

=4«m' 

l/pMTQUARTZ 
IVDil I GRINDER 

Makes best pulp 

for Cyaniding. 

100 Tons per day. 

Uses less than 25 H.P. 

Minimum Repairs. 

KENT MILL CO., 
170 Broadway, New York. 
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Manganese Steel 
For CRUSHERS 

Mine Car Wheals, Roll Shells, 
Screens, Dredge Ups, 

Steam Shovel Teeth, 
Sprocket Wheels and Chain, Etc. 

Send for Catalogue. 

Taylor Iron & Steel Co., 
Main Office and Works, 
HIQH BRIDGE, N. J. 

SOLE MANDFACTTJRBRS IN AMERICA UNDER THE HADFIELD SYSTEM AND PATENTS 

Case Laboratory Crusher. 
PATENTED. 

Large size. Power Only. Jaws 4^" by 3®. 

Capacity 250-3CX) lbs. per hour. Easily 

Cleaned. Descriptive bulletin on request. 

THE DENVER FIRE CLAY COMPANY, 
Assasrws and Cl&emista* Supplies 

1742 Champa Street, - - Denver, U. S. A. 

The Word Brothers’ 

Improved Drill Maher and Sharpener. 

This machine forges new drills from the 

blank steel bars and sharpens hand and 

machine drills in a thorough and efficient 

manner. 

Let us send you our descriptive catalog. 

WORD BROTHERS. 
60 Caetro Street, San Francisco, Cal* 

bRIQUETTING MACHINERY 
CHISHOLM,BOYD ® WHITE CO. 
Office and Works,5Pand Wallace Streets, CHICAGO, 1I11N0I5 

InropeanAgcntaAlllS-CllALMEKS GO,Salisburj House,LondonECEnJ. 



PIERCE 

SEPARAfi^ 
Id AMALGAMATOR 

mils, Cyanide Works, 
Dredges and Placers 

These Riffles Will Save More Gold Than Plates 
Can Be Dressed and Cleaned Up With¬ 
out HtoppinK the Mill. Will Save 
Slimes that Float on Top of the Water. 
Takes only from 2 to 8 Square Feet of 
Space in Mill and has nearly 12 Feet 
Amalgamating Surface in Length. 

Capacity up to 60 Tons Each in 21 hours. 

L0 DICBOF Patentee and 
■ 0« ■ IKlaWt, Manufacturer 

1653 Welton St., DENVER, COLO. 
Writs for Catalog 

SEND FOR OUR BULLETINS ON 

Imperial Ore Screen, 

Standard Lined Centrifugal Pumps, 

Sample Grinders,^.. . ' ‘: Crjushera, 
Laboratory Equipment. ; ■ 

John A. Traylor Machinery Co, 
Denver, Colo. ' / ♦ 

SEPARATORS 
The only successful method 

for the elimination of iron 
from zinc and copper ores. 

Catalog tells all about 

it. Ask for same. 

United Iron Works Co. 
Springfield, Mo. 

Nissen Stamp Mills 

CHICAGO 

' 7 KSTABLISHKO 

fMIANCHES IN PRINCIPAL CITIES 

ELECTRICni FURNACE 
W 

Acheson Graphite Electrodes 
Especially adapted for use in the 
electrolytio extraction of gold 
from its ores in cyanide solutions. 

Acheson Graphite Paint 
The Ideal protectlye coating for 

j mine pumps, boilers, stacks, and 
< all structural iron and steel. Write 
] us for our pamphlet "Protection, 
j Besistance and Durability.'* 

1 International Acheson Graphite Co 
- Niagara Falls, N. Y., U. S. A. 

CONCENTRAtiNG 

THE ENGINEERING AND MINING JOURNAL. 

Causes of Leaky Valves 

T N ninety-five cases out of a hundred, 
^ abuse and carelessness on the part of 
men who install valves, rather than 

', fanlty workmanship or defective mate¬ 
rials, cause leaks. We are distributing a 
poster, entitled "The Abuse of Valves," 
written by Mr. R. T. Crane, pointing out 
the most common practices which lead 
to leaky valves, and giving a few sim¬ 
ple, practical 

i Directions for 
Avoiding Them 

December 29, 1900. 

AMALGAMATING 

Copies of this poster will be sent free to 
all users of valves who will write us for 
them, mentioning this paper. 
Tacked up about a plant where the men 
can read them, these posters will un¬ 
doubtedly result in the elimination of 
mncb of the expense and annoyance due 
to valve leaking. 

and 

Screen 
Gravity Stamp ■ 

Best for 

Chicago. III. IndisnapoliK. Ind. 
Cincinnati, Ohio. New York, N. Y. 
Cleveland, Ohio. St. Loaia, Mo. 
Loniaville. Ky. Kansas City, Mo. 
Detroit, Mich, St. Paul, Minn. 

Seattle, Wash. 

Minneapolis, Minn. Los Angeles, Cal. 
Omaha, Neb. San Francisco, CaL 
Salt Lake City.Utah. , Bakersfield, Cal. 
Portland. Ore. Santa Maria, Cal. 
Denver, Colo. ' Spokane, Wash. 

London, England. 

Individual 
Circular 
Mortar 

CYANIDING 

Better Savings and Fewer Slimes 
WE BUILD STAMP MILLS OF ALL SIZES. 

FARREL 
CRUSHER 

Specially designed and constructed for 
HARDEST kind of work and 

Large Receiving Capacity 

In use by largest MINING COMPANIES 

FARREL FOUNDRY & MACHINE CO., 

EARLE C. BACON, Engineer 
Havemeyer Building, NEW YORK. 

Write for Illustrated booklet No. 640 NS, describing 
the 3000 ton per day Nissen Stamp Mill we are building. 

e
 e
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WE BUILD A LARGE. VARIETY OF 
STEEL CARS AND TURNTABLES'FOR 

Mines AND Smelted 
WRITE FOR CATALOGUE NO. 19, 

IT DESCRIBES A FULL LINE OF 

Industrial Railway Equipments 
INCLUDING RAILS, PORTABLE TRACKi 
SWITCHES, FROGS, CROSSINGS, ETC. 

YOU CAN’T BEAT THE CARS 
Made in Cleveland. 

For years *‘C leveland’ 
All-Steel Cars have been 
recognized as the stand¬ 
ard. They are made of 
minimum weight yet 
stand maximum load. 

We make Quality Cars 
for every purpose. 

Is it Mine Cars, 
Switches, Turntables, 
Portable Track ? Write 
us relative to your 
needs. 

THE CLEVELAND CAR CO., gSlIMgSiP; 
Manufacturers of Complete Industrial Railroad Equipment. 

New York office: No. 1 Uadlenn Ave., Room 5032. Philadelphia Office: 1202 Uarrison Bldg. 

Stand in a class by themselves. The above cut 
illustrates our Gable Bottom Mine and Ore 
Cars, constructed with automatic opening 
device and in capacities of 40—75 cu. ft. and in 
gauges of 24* to 42". They are manufactured 
by SPECIAL MACHINERY and combine 
the latest ideas of design and construction.' Our 
experience covers a period of 20 YEARS in 
this business and our Industrial Railway Mate-' 
rial embodies all the features which'experience 
has taught us to be the best. 

Write Dept, 5 for Cdtaloq 6. 

FOR All WOUSTRIES. 

STEEL MINE a.d ORE CARS 
Of Every Description. 

Send for Ca.t&lo?. 

Engineering Works of 

WONHAM-MAGOkp 
DEPARTMENT F, COLUMBIA BUILDING, N. Y. 

NEW YORE—Columbia Building, 29 Broadway. 
BOSTON—Oliver Building, 141 Milk Street. WORKS—Passaic, N. 

RAILROAD SPECIALISTS 

Morris Bldg.. Broad Street. New York. 
Oautte Bldg., Pltlaburg. Barnaby Bldg., BUbee, Aril. 37 Faniaworth St., Boaton. 

WORKS: Youngstown, Ohio. 
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Electric Hoists 
and Haulages 

A. C. or C. Motors 

VULCAN IRON WORKS 
WILKES-BARRE. PENN., U. S. A. 

NO BACKLASH WITH THE 

Hindley Worm Gearing 
NO IRREGULAR ROTATION. 

Unequaled for driving milling machines, 
spindles, conveyors, mine hoists. Essential 
for Triplex Pumps, Steam Turbine Reduc¬ 
tions for Centrifugal Pumps and wherever 
a positive, smooth, long-wearing gearing 
is required. 

Write for the Hindley Gear Book, 

PLAIN CAGE 

MORSE, WILLIAMS & CO 
ENGINEERS PHILADELPHIA 

Fort Wayne Alternators 
for lighting or power plants are an economical 

..investment. They have a higher efficiency— 
that’s why. But they have always been so. They 
keep'their good name up. We can’t tell the whole 
story here, so write us for further information. 

Type TRE 48-Pole 420-Kw. 100-RPM SOO-Volt Tbree-PhAge Alternator. 

Fort Wayne Electric Works 
"Wood” Systemf 

FORT WAYNE, INDIANA 6 
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STURTEVANT FANS 
Are individually designed for the 

work they are to do. Each fits its 

chosen place, operates at maximum 

efficiency, and is built for endurance 

under the most trying conditions. 

Oeneral Offlcei«nd IWorks, Hyde P«rk. Maaa- 
New York PhlUdelphU Chicago London 

Designers and Builders of Heating, Yeutllatlng. Drying, 
and Mechanical Draft Apparatus; Fans, Blowers and 
Exhausters; Steam Engines, Electric Motors and Gener¬ 
ating Sets; Fuel Economizers, Forges, Exhaust Heads, 
Steam Traps, Etc. 498 

t WEBER < 
SUCTION GAS PRODUCER POWER PLANTS 

SAVE 50% TO 7 5% OF YOUR FUEL COST. 
Cambridge, Neb., Sept. 28tb, 1906. 

Weber Gas Engine Co., 
Kansas City, Mo. 

Gentlemen;—As yonr company seems inter¬ 
ested in onr power plant which consists of a 60 
H.P. Weber Gas Engine and Weber Gas I^odncer, 
I want to say a few words regarding it as I have 
It in perfect working order. I will pnt tnis plant 
np a^inst any steam plant and win ont on low 
cost of operation, ease of control and perfect reg¬ 
ulation. I have never had a hot box, even oncon- 
tinnons mns and believe it is owing to the splen¬ 
did system of splash oiling. Our average load is 
a little over 900-16 C.P. lamps, and we are using 
Semi-Anthracite coal at 98.10 per ton, burning 
about 60 lbs. per hour. The operating cost is ex¬ 
ceedingly low compared with onr old steam 
plant. Very truly yours, 

P. B. COLE. 
Electrical Engineer. 

Weber Gas Producer and Weber Gas Engine. Sizes to 1000 H.P. 

If we guarantee to operate your plant for |ust half the present cost, will It Interest YOU ? Then write us at 

once, stating your Power requirements. 

INVESTIGATE 
The most economical and reliable power 

In the world, lor operating Mines, Electric 
Light Plants, Flour Mills, Factories, etc. 

The Weber Suction Gas Producer gene¬ 
rates gas automatically, as required by the 
load on engine, from Anthracite Pea Coal, 
Charcoal, Coke or Lignite. 

Under ordinary conditions the fuel con¬ 
sumption is One Pound per B.H.P. Hour. 

In addition to making an immense saving 
In fuel, Weber Plants dispense with a large 
water supply, and eliminates the numerous 
annoying and expensive holler troubles 
common with steam plants. 

KANSAS CrrY» MO WEBER GAS ENGINE CO 
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HARBISON-WALKER REFRACTORIES CO 
PITTSBURGH, PA. 

^1 O’l' Fire Clay, Silica, Magnesij 
A irC ^l3.yj olilC3., and Chrome Brick for 

-R jr . Copper Blast Furnaces, 

iVl9.^nCS13., OlirOmC SctHcrs, Reverberatones 

Manufacturers of 

Highest Grade 
Refractories. 

Imfxtrters of 

Chrome Ore. 

Sole Agents for 

Carl Spaeter Magnesite, 

7,500 Regular Customers. Write for Booklet M. 1,100,000 Daily Capacity. 

THE ENGINEERING AND MINING JOURNAL, December 29, 1906. 

“BUILDINGS 

29St andMinuckahaAve. Minneapolis U-S-A. Main Offie* 
and WorKa, . 

^ Serviceable 
Cars and 

I Barrows 
Whether it’s Cars or Barrows 
that you are in need of, it will 
prove to your advantage to get 
in touch with us. 

We’ve a complete stock of 
the wanted kinds. 

WANT OUR CATALOG ? 

ARCHER IRON WORKS, Chicago, Ill., U. S. A 

We are the pioneers in this business and the only firm 
that makes a specialty of it, therefore we have the experience 
and the machinery. Write us for our treatise on this impor¬ 
tant subject free. No stamps required. 

P. B. McCABE & COMPANY, 
LOS ANGELES, CALIFORNIA. 
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Is there any need of describing 
Internal Furnace Boilers to 
you ?—Y es ? 

Then write us for full informa¬ 
tion and Catalog. 

We have built more of them 
than any concern in the United 
States and Know liow. 

SPRINGFIELD-H-UNOIg 

Gold Dredging is the Best Way 
If Done by the RISDON SYSTEM 

By our system of gold dredging the quickest, cheapest results are 

obtained. There are no “ifs” about it. The method has proved it¬ 

self time and again. 

Our dredges are not fancy, but they are made of the finest materials 

in the best way and they get the gold. 

The "Risdon” will handle a bank at least fifteen feet above water 

level; main and side gantries are steel throughout and absolutely rigid; 

pemp construction does away with belt troubles, bucket lines are forged 

steel with revolving screen that saves all the gold. 

We are sure our Catalog No. 17 will interest you. 

Let us send it. 
An El Dorado Dreage 

RISDON 
272 STEUART STREET, 

IRON WORKS, 
SAN FRANCISCO, CAL., U. S. A 

ATLANTIC STEAM SHOVEL 
Commends itself to users for its 

Simplicity of design. 

Large and efficient boiler, 

, Free steaming and low fuel consumption. 

Minimum breakdowns and repair costs, 

Built and Guaranteed by American Locomotive Company. 

Atlantic Equipment Company, 
Railway Exchange, Chicago. Ill Broadway, New York 
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BUFFALO PUMPS 
Steam Power, Centrifugal and Turbine 

Pumps For All Purposes 

Send ior 

new catalogue 

No. 67. 

Just out. 
Write for our illustrated 

Catalog—we'll gladly 

mail you a copy. 

Smooth-On Co. 
JERSEY CITY, N. J. 

Buffalo Compound Mine Pump 

Buffalo Steam Pump Co., Buffalo, N. Y 

HOISTING AND HAULING 

ENGINES, 

VENTILATING FANS FOR 
MINES. ETC. 

You never know how good a 
FanorFngine is until you see 
the imitation. 

THE UP-TO-DATE 

DIAMOND 

CORE DRILL While imitation is sincere flat¬ 
tery, it is also frequently sincere 
deception. Are you looking for it? 

If you are, we want 
you to drop us a line. 

We manufacture Diamond 
Core Drills for prospecting 
mineral lands or mines that 
possess more improvements 
and up-to-date features than 
any other drill on the market. 
Fitted with differential or 
hydraulic feed and with our 
improved hinged swivel head, 
spindles mounted on roller 
thrust bearings, hoisting gear 
of improved pattern and 
numerous other improvements 
for minimizing friction and 
wear, our drills stand in a 
class by themselves. 

LEARN THE TRUTH 

by sending for Catalog No. 15 

CRAWFORD & McCRIMMON COMPANY, 
BRAZIL. INDIANA, U. S. A, Established 18C9. 

South Norwalk, 
Conn. NORWALK IRON WORKS CO 

MAKERS OF 

AIR & GAS COMPRESSORS 
For any volume and for any Pressure. 
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American Bridge Company of New York, 
GENERAL OFFICES: M BROADWAY. NEW YORK. 

branch offices in the following CITIES; 

ATLANTA, GA., Candler Building 
BALTIMORE, MD., Continental Trust Building 

BOSTON, MASS., 89 State Street 
BUFFALO, N. Y., Ellicott Square Building 

CHICAGO, ILL., Monadnock Block .j 
CINCINNATI, OHIO, Union Trust Building 

CLEVELAND, OHIO, Rockefeller Building . V 

DENVER, COL., Equitable Building 
EAST BERLIN, CONN., Bridge Block 

KANSAS CITY. MO.. Postal Telegraph Building 
MILWAUKEE, WIS., 17th Street, and St. Paul Avenue 

MINNEAPOLIS. MINN., 7th Avenue and 2d Street 
NEW ORLEANS, LA., Hennen Building 

NEW YORK, N. Y.. 42 Broadway 
PHILADELPHIA, PA., Pennsylvania Building 

PITTSBURG. PA., Frick Building 
. PORTLAND. ME.. 291 St. John Street 

ROCHESTER, N. Y., Powers Block 

SALT LAKE CITY, UTAH, Dooly Block 

SAN FRANCISCO,CAL..I6th&FolsomSts. 
SEATTLE, WASH., Alaska Building 

ST. LOUIS, MO., Chemical Building 

SYRACUSE, N. Y., 209 Kellogg St. 

DESIGNERS 

AND 

BUILDERS 

OF 

ALL CLASSES 

OF 

METALLIC 

STRUCTURES. 

Stromberg-Carison Telephone Mfg. Co. 

Rochester, N. Y. Chicago, III. Sooerlnterdent’i Office. 

MANGANESE STEEL CASTINGS 
FOR ALL KINDS OP 

MINING, MILLING AND DREDGING MACHINERY 

WE GUARANTEE OUR CASTINGS TO BE EQUAL TO 
THE BEST 

Stromberg-Carison Telephone System, 

specially designed and built for mining use, 

thoroughly reliable and efficient in every par¬ 

ticular, will be found a great time and 

money saver, as well as of the greatest value 

in the operation of your mine. 

Ask for booklet 94-J. 

In the shaft. 

AMERICAN BRAKE SHOE AND FOUNDRY COMPANY, 
CHICAGO, HEIGHTS, ILLINOIS. 
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Ledoux ® Co. 
NEW YORK 

SAMPLE 
AND 

ASSAY ORES 
AND 

METALS 
Independent Ore Samplingf 

Works at the Port of New York. 
Only two such on the Atlantic 
Seaboard."^ 

We are not Dealers or Refiners, but Re¬ 
ceive Con»«ignments, Weigh, Sample and 
Assay them, stdilng to highest bidders, ob¬ 
taining advances when desired, and the 
buyers of two continents pay the highest 
market price, in New York funds, cash 
against our certificates. 

. Laboratory and Office: 

99 JOHN STREET 

LEDOUX & CO. 
Also Analyze Everything 

DR. 

jlUCIUS PITKIN 
iChemist and Ass^er 

Ricketts & Banks 
New York 

ORES TESTED 
I^^Ciomplete Ore Milling and Testing 

Works for making practical working tests 
of ores to determine the best method of 
treatment. Milling, Metallurgical and 
Chemical Processes inveBtlgated. 

ASSAYS AND 

ANALYSES 
Assayers by Appointment to New York Me* 

tal Exchange. 

Examinations of Mines and 
Mineral Properties 

Minins, Milling and Smelting 

.Operations Directed 

Gold 
Silver 

and 

Copper! 
Searing' 

ProducSa j 

a Specialty, 

Samplmg 
&r\d 

Weighing 

Entire chargeT* 

taken of con-J 

aignmentrS. 

The Pitkin Laberator^ building, design¬ 
ed for and (excepting store) entirely 
occupied by my offices and laboratories 

Assavcr by Appointment, to 
New Tork Metal Exchange^ 

UMPIRE A^SAY^S 
General Chemical Practice 

.47 fultoii5t., New York Ci^, 

Roessler & Hasslacher 
Chemical Company 

100 WILLIAM STREET, NEW YORK ©Works: Perth Amboy, N. J. 

Cyanide 98/99% 
Cyanide of Sodium, 

125/130% 

and other Chemicals for 
^ Mining Purposes 

ELECTROLYTIC LEAD 
REFINING. 

For licenses In the United States. England, 
Germany, Mexico and Australia. 

ANSON G. BETTS, 
Troy. New York, U. S. A. 

Office and Laboratories 

104 John Streot 

NEW YORK 

SLIPP-BUTLER CO., Ore & Metal Selling Agents. 

We have special demand for zinc, antimony, tin and arsenic ores, 

copper matte and bullion. Also many other ores and minerals. 

Correspondence Solicited, 8i New Street, New York. 

CHEMICALLY PURE ACIDS 
Hydrochloric, Nitric, Sulphuric, etc. Chemical 

Salts and Reagents. Ashless Filter Papers of 

superior quality. Shimer Combustion Apparatus. 

The Baker ® Adamson Chemical Co. 
EASTON, PENN. 

THE NEW CYANIDE 
GOLDEN BRAND 

120;^ to 130;. Cyanoifen 

James.Lee ® Co., • 76 William St., New YorK. 
Sole Agents In the United States for the Manufacturers. 

_TH* UNITED ALKALI COMPANY. LIMITED._ 

Established 1859 

Herman Kohibusch, Sr. 
194 Broadway, New York, N. Y. 

Manufacturer of 

FINE BALANCES AND WEIGHTS 
For every purpose where accuracy is desired. 

Bend for Illustrated Cmtalog, 

Dr. Brix^LPH Gahl. Pr. James Undekhill. 

THE DENVER LABORATORIES CO. 
G«n. ManaRer : PAUL DaNCKWARDT, Mining and Metallargical 

Engineer, lately bupt. <»f Milla of ibe Golden Reward Co. of 
Deadwood, 8. D. 

Minfs extmined, Ores tested and assayed. Mills de¬ 
signed and started. SPECIALTY: Smelting Gold, 

Silver and Copoer Ores. 

1755 Arapahoe St., DENVER, COLO. 

WESTERN SUPPLY CO. 
ENGINEERS’ SUPPLIES 

PERFORATED METAL SCREENS, 
Any size. 

Lubricants, Belting, Packing. 

PORTLAND, OREGON. 

adflcB 

xaEiB^£sxar.&i7ringaN 
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The American Metal Co., Ltd. 
52 Broadway, New York. 

Security Bldg., St. Louis, Mo. 

EUROPEAN CORRESPONDENTS 

HENRY R. MERTON & CO., Ltd. METALLQESELLSCHAFT 
London F.ankfort, Main 

UNITED METALS SELLING CO. 
42 BROADWAY, NEW YORK 

European Agents, C. S. HENRY & CO., Ltd., 12 Leadenhall St. 
/ 

London, E. C. 

Balbach Smelting and Refining Co. 
NEWARK, N. J. 

Smelters and Refiners of 

Gold, Silver, Lead and Copper Material 
ELECTROLYTIC COPPER REFINERY 

Louis Sitatis & Company 
Dealers in ores and minerals. Purchase and 

sell ores of all kinds* Advances made on 

consigfnments. Rare minerals a specialty* 

Correspondence Solicited. 

60 and 62 NEW STREET, NEW YORK CITY. 

THE SOLVAY PROCESS COMPANY 
SYRACUSE, N. Y. 

AND 

DETROIT, MICH. 
MANUFACTUREBS OF 

SODA ASH in all commercial tests 
CAUSTIC SODA in all tests 

MONO-HYDRATE CRYSTALS I lb.=2 1-2 lbs. Sal Soda 

SNOW-FLAKE CRYSTALS I lb.=2 lbs. Sal Soda 
SOLE AGENTS: 

WING & EVANS. Inc. 22 WILLIAM ST. 
NEW YORK 

U VooELBTiiN Benjamin Hirsch E. G. Hothoeb 
Special F.rtner 

L. Vogelstein & Co. 
90*96 Wall Street, New York 

AGENTS FOR 

ARON HIRSCH & SOHN 
HALBERSTADT, GERMANY 

Copper. Argentiferous and Auriferous Copper, 
Mattes and Bullion, Lead, Tin, 

Antimony, Spelter. 

See Adv., United States Metals Refining Co., on page n 

Beer, Sondheimer & Co., 

Frankfort-on-Main, Germany, 

Metals and Ores, 

New York Office; 42 Broadway. 

PATENTS 
SHEPHERD & PARKER 

Attorneys-at-Law and Solicitors of Patent.s 
American and foreign patents secured promptly and 

with special regard to the legal protection of the in¬ 
vention. Handbook for inven '•rs sent upon request. 

532 Dietz Bldg., Washington, D. C 

RARE MINERALS 
purchased and sold direct or on consignment. 
Constantly in the market for Tungsten Ores, 
Molybdenite, Columblte, Uranium, Garnet, etc. 

EDGAR C. RIEBE & CO. 
97 Warruu »t. - Mew York City 

MATHISON & CO., 
71 Pine Street, NEW YORK 

Buyers of 

Antimony Ores 

Henry Bath & Son 
LONDON, LIVERPOOL AND SWANSEA 

BROKERS 
All Descriptions of 

METALS, MATTES, Etc. 
Warehouses, Liverpool and Swansea. 

Warrants issued under their Special Act of 

Parliament. 

NITRATE OF SODA 
Cable Address, Batbota, London* 

MICHIGAN COLLEGE OF MINES. 
F. W. McNAIR, President. 

A State Institution making use of an active 
mining district. For Yearbook and Record of 
Graduates apply to 

PRESIDENT OR SECRETARY, 
Houghton, Michigan. 

Emil Baerwald, 
100 Broadway^ New York City 

Representing 

Lewis Lazarus &Sons 
London, England. 

. . I —Importer ol 

Pig Tin and Tinplates. 

Ores, Mattes and Metals. 

Nichols Copper Co.. 
25 BROAD ST.g NEW YORK 

COPPER REFINERS 
Consignments of Ores, Mattes 
and Blister Copper solicited 

COPPER SULPHATE 
Manufactubebs of 

The Herreshofl Copper Smelters 
The Herresholl Roasting Furnace 

S('e advertisement on page 24 
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MACHINERY AND RAILS FOR SALE. 

CONTRACTORS’ EQUIPMENT. 
We offer for sale the followinz material 

for prompt delivery. 

4 Vertical Air Receivers, 60 in. x It ft. 0 in. 
1 2000 H. P. Improved American Heater. 
1 65 H. P. No. 11 Type >o. 5—500 N'olt Belted Gener¬ 

ators, with switchboard. 
1 10 in. X 9 in. Westinghouse Jr. Engine, 62 H. P. 

46 Ingersoll-Sergeant Air Drills. 
24 Wilson Childs Dump Carts. 
46 Dump Cars, 4 yards capacity, standard Allison pat¬ 

tern. 
24 One-way Dump Cars, 4 yards capacity, standard 

Allison pattern for S ft. gauge of track. 
7 Guy Derricks, 45 to 8» ft., also Stiff Leg Derricks, 

40 to 60 ft. boom. 
5 Iron Anvils. 
1 Tranter A Davison Gasolene Engine, 8 H. P. 
1 75 H. P. Dick A Church Automatic Centre Crank 

Engine. 
1 Seyfert Engine, 7 x 7, 12 H. P. 
1 Punch and Shear Combination, hand power. 
3 six-yard capacity Standard Gauge, 2-ivay Damp 

Cars. 
4 Centrifugal Pumps, 8 in. suction, 6 in. discharge. 
1 Centrifugal Pump, 6 in. suction, 4 in. discharge. 
1 Lidgerwood Cableway, complete with 800 ft. 2 in. 

cable, 60 H. P. engine, double drum, without 
boiler. 

4 J. I. Case Traction Engines, 24 H. P. 
3 Alfred Box's 10-ton Hoist Blocks. 
8 Pipe Wrenches, No. 15. 
8 •• No. 14. 
8 “ No. 1. 

•All cf .the above material is practically new, 
having been used only about nine months, and 
we guarantee same to be in perfect condition, 
'or prices and other information apply to 

HENRY A. HITNER’S SONS, 

Huntingdon SL and Aramingo Ave., 

Philadelphia, Pa. 

or Cincinnati Equipment Co., Cincinnati, Ohio. 

SITUATION WANTED 
by GENERAL MANAGER. 

Mining company retiring from business recom¬ 
mend their General Manager to those requiring 
a competent, trustworthy man who attends close¬ 
ly to business. We paid him $7600. Any reason¬ 
able proposition considered. 

Address “American,” 
12.29. Engineering and Mining Journal 

The annual meeting of the stockholder.' 
of the Hill Publishing Company, for the 
election of five directors for the ensuing 
year and for the transaction of such other 
business as may properly come before the 
meeting, will be held at the office of the 
company, in the Hallenbeck Building, 497 
505 Pearl street. Borough of Manhattan, 
New York City, N. Y., on Monday, Jan¬ 
uary 14th, 1907, at 12 o’clock noon. 

Dated, New York City, December 17th 
1906. F. R. LOW, Secretary. 

40 FRUE VANNERS. 
We have 40, 6-foot Allis-Chalmers Frne 

Vanners, all practically new, used three 
weeks. Will sell any number. 

The S. H. SUPPLY CO., 
1801 Lawrence St., Denver, Colo. 

Bargain for a Quick Sale 
One Laidlaw-Dunn-Gordon Co., 

10 Drill 18 X 18 X 18 

DUPLEX 
AIR COMPRESSOR 

Brand New and will sell at a 
BARGAIN 

Writs for details If interested. 

Bradley Engineering Co., 
Spokane, Washington. 

RELAYING AND NEW RAILS 
FOR PROMPT SHIPMENT. 

35 miles 60s with fastenings subject 
to Hunt's inspection for Ohio, Indtana, 
Michigan, Western and Chicago delivery. 

300 tons 30s with fastenings, Wisconsin, 
Indiana, Minnesota and Coast delivery. 

200 tons 52s Chicago and Western delivery 

Rails cut to length for contractors— 
All orders promptly filled. 

ISAAC JOSEPH IRON CO., 
First Nat'l Bsnk Bid. . CHICIGO. ILL. 

Complete Hydraulic 
Outfit at Very Low Price 

Plant consists In part as follows: 1 Loco¬ 
motive Fire Box Boiler, division plate; 
fire box 13 ft. long, 6 ft.. 9 In. high, 6 ft. 
wide, each side; boUer contains 237-2^ in. 
tubes each side of division plate. 
1 Worthington Compound Duplex Pump 
with 14-ln. and 26-in. steam cylinders. 
1 Laidlaw-Dunn-Gk>rdon Compound Du¬ 
plex Pump. 
6300 ft. assorted pipe. 
Entire outfit in splendid order. Write 
immediately. 

Portlahil Cordage Co.. Seattle. Wash. 

SULPHUR. 
A Sulphur, Gypsum Mine in Northern Mexico is 

for sale under most favorable conditions. Mine 
only partly explored, sufficient native sulphur 
ore on dump to pay for jirice asked. All neces. 
sary machinery, furnaces, boilers, crushers, etc-, 
on hand. Extensive gypsum det>osits available. 
Good market for sulphur and plaster parts. In¬ 
vestigation solicited. 

Address Cla Explotadora de Asufre, 
12 29. Apartado 12.'>, Torreon, Mexico 

MINES AND 
STOCKS. 

WE BUY AND SELL 

MINES, PROSPECTS 
AND STOCKS. 

Small developed free milling and cyanid- 
ing properties especially desired. 

Correspondence solicited. 

MARSHALL-ELLIS 
INVESTMENT COMPANY, 

Railway Exchange Bldg. 

DENVER, COLO. 
Hawheye Bld^., Goldfield, Nevada. 

MINING MACHINERY. 

At Reduced Prices. 
l—40 Stamp Mill, 850 lb. each Stamp. 
1— 30 Stamp Mill, 850 lb. each Stamp. 
”—20 Stamp Mills, 850 lb. each Stamp. 
3— 10 Stamp Mills, 850 lb. each Stamp. 
2— 5 Stamp Mills, 850 lb. each Stamp. 
121,4x15 Lidgerwood Double Drum Hoist. 
12x20 Scoville Single Drum Hoist. 
0x8 Double Friction Holst. 
12-h.p. Fairbanks Gasolene Hoist. 
150-h.p. Heine Water Tube Boiler. 
2—110-h.p. Horizontal Tubular Boilers. 
6—100-h.p. Horizontal Tubular Boilers. 
8— 80-h.p. Horizontal Tubular Boilers. 
2— 70-h.p. Horizontal Tubular Boilers. 
5— 05-h.p. Horizontal Tubular Boilers. 
2— 60-h.p. Horizontal Tubular Boilers. 
16x16 V4xl 8 Ingersoll Straight Line Com¬ 

pressor. 
16x18x11x22 Leyner Compound Compressor. 
14x14x18 I.Aidlaw-Dunn-Gordon Compressor. 
12*4x14 Ingersoll Duplex Belted Compressor. 
2—.5-ft. F. & C. Huntington Mills. 
2— 60-ln. Revolving Ore Dryers. 
4 Compound Condensing Mine Pumps. 
2 No. 0 B Cameron Sinking Pumps. 
1—14x6x13 Cameron Sinking Pump. 
4— 100-h.p. Standard Feed Water Heaters. 
1—14x36 Allis Corilss Engine. 
3— 13x12 Automatic Engines. 
1—0x12 Ball Automatic Engine. 
1 —OMsxlO Armington-Sims Automatic Engine. 

Write for our Complete Catalogue No, 36. 

The S. H. SUPPLY CO., 
1801 Lawrence St., Danvar, Colo. 

ONE LIDGERWOOD ELECTRIC HOIST 

Direct driven by a 61 H. P. 500 volt, GENERAL ELECTRIC 

MOTOR, double drum 50" in diameter, one nigger bead, one drum 

grooved for fi"cable, friction brakes. This hoist is in perfect working 

condition, having been installed in the Trigg Ship Yard, Richmond, 

Virginia, in 1902, and only used about six months. Motor can be 

re-wound for any voltage required for nominal cost. 

FRANK SAMUEL, Harrison Building, Philadelphia, Pa. 
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Positions Vacant 
Advertisements under this heading, 50 

cents for 50 words or iess. Additional words, 
two cents a word. Cash or stamps must ac¬ 
company order. 

Draftsman — Large engineering company 
wants thoroughly competent mechanical 
draftsman who is capable of working into 
position of chief draftsman later on. Technl- 
ca! graduate given preference, but any good 
man will be considered; salary $1200. HAP- 
GOOIt’S, 305 Broadway, N. Y. TP. 

Mechanical draftsman wanted for detail 
work with large mining company in western 
Pennsylvania; applicants, must state age, ex¬ 
perience, salary expected and date for enter¬ 
ing position. Address “P. C. H.,” Bnoineer- 
i.NG A.\D Mining Journal. 1,12 

Wanted — Metallurgist thoroughly up in 
modern practice of lead smelting; state ex¬ 
perience and salary expected. Address P. O. 
Box 2(!8, Ogden, Utah. 1,5 

Wanted—One competent instrument man 
and one draftsman by large bituminous coal 
company; give record In full, with samples 
ol work, if possible, and earliest date avail¬ 
able for work; salary $75 to begin with. 
Address “S. H. A.,” Engineering and Mining 
Journal. 1,5 

Wanted, mining machinery salesman—An 
active salesman for A-1 established manufac¬ 
turing concern located in San Pranclsco; ap¬ 
plicant must possess technical mechanical 
ability and also have knowledge of mines and 
acquaintance of mining men; salary satisfac¬ 
tory to the right man. Address “Mining Ma¬ 
chinery Salesman, S. P.,” Engineering and 
Mining Journal. 12,29. 

Wanted—By large Iron company, operating 
in the Birmingham district, Alabama, assist¬ 
ant mining engineer with experience in sur¬ 
veying, mapping and general construction 
work, for group of Iron mines; state educa¬ 
tion, experience and salary required. Address 
“Engineer,” Engineering and Mining Jour¬ 
nal. 12,29 

Wanted—An assistant superintendent for 
copper smelter In a foreign country; salary to 
commence about $3000, three years’ engage¬ 
ment, expenses out and back, free board and 
lodging; preference given to man under 30, 
preferably graduate of recognized mining 
school. Address “Bessemer,” Engineering 
and Mining Journal. 12,29 

Wanted—Master mechanic, one thoroughly 
familiar with electrical machinery, to look 
after three electric plants; one capable of 
winding armatures, repairing motors, electric 
locomotives, pumps and fans; location. Fay 
f.-tte County, W. Va.; state experience, refer¬ 
ence and salary expected. Address “Master 
Mechanic,” Engineering and Mining Jour¬ 
nal. 1.12 

Technical and experienced man wanted to 
fill position of chief mechanical draftsman 
with a large mining company In western 
I’enusylvania; state age, experience, salary 
expected and date for entering position. Ad 
dress “P. C. C.,” Engineering and Mining 
Journal. 1,12 

Situations Wanted 
Advertisements under this heading, 50 

cents for 50 words or less. Additional words, 
two cents a word. Cash or stamps must ac¬ 
company order. 

A copper metallurgist wants position with 
smelting company; has had experience in 
pyrltlc smelting In British Columbia, Oregon 
and California as smelter foreman, assistant 
superintendent and superintendent; no objec¬ 
tion to going to an.v part of North or South 
America ; married; 33 years of age. Address 
“Metallurgist,” Engineering and Mining 
Journal. No. 22,093, Dec. 29. 

A company closing out their mining busi¬ 
ness recommend their general manager to 
those needing a reliable, trustworthy person 
In similar capacity; good organizer, temperate 
and attends close to business; we p^ld about 
$7500 per year; at liberty by January; might 
arrange earlier date. Address “American,” 
Engineering and Mining Journal. 

No. 22,048, Dec. 29. 

Acids, heavy chemicals—Experienced man¬ 
ufacturing chemist and factory superintendent 
desires position with progressive company; 
competent to handle large undertaking. Includ¬ 
ing designing and construction; would be able 
to leave present position at reasonable notice. 
Address “Progress,” Engineering and Min¬ 
ing Journal. No. 22,013, Jan. 19. 

Accountant, auditor and systematist desires 
engagement, permanent or limited, requiring 
executive experience and ability; strictly flrst- 
class services; highest references; Is losing 
present position of traveling auditor and sys¬ 
tematist on account of reduction In operations. 
Address “Accountant,” Engineering and Min¬ 
ing Journal. No. 22,094, Feb. 16. 

An engineer of five years’ field experience; 
two years as resident manager of mines In 
southern Mexico; now superintendent In 
charge of a producing mine and mill with 
compressors, pumps and hoists In northern 
Mexico; success in handling Mexican labor and 
mule and wagon transport; erection of machin¬ 
ery and operation of air drills; familiar with 
keeping costs and writing reports; Spanish 
spoken. “Mexico 30,” Engineering and Min¬ 
ing Journal. No. 22,047, TP. 

Levelman desires position with a first- 
class mining company; has had a college 
course In mining engineering and nine months’ 
practical experience In civil engineering, con¬ 
sisting of field and office work; has also done 
considerable mechanical drafting; can bring 
first-class references. Address “M. B. D.,” 
Engineering and Mining Journal. 

No. 22,100, Dec. 29. 

Mining engineer, at present manager of 
producing gold mine, graduate German school 
of mines, desires change, as property Is ex¬ 
hausted and will be abandoned; thorough 
metallurgist with 10 years’ experience In the 
treatment of all classes of gold ores; highest 
references from present and former employers 
a.i to ability and honesty; age 36. Address 
“H. R.,” Engineering and Mining Journal. 

No. 22,104, Jan. 12. 

Mining engineer—a technical graduate, hav¬ 
ing had experience in assaying, surveying, cy- 
aniding and construction work—desires change; 
at present engineer for one of the largest 
companies in Arizona; experienced In hand¬ 
ling Mexican labor and speaks Spanish. Ad¬ 
dress “H. D.,” Engineering and Mining 
Journal. No. 22,099, Dec 29. 

Mine superintendent wants position; techni¬ 
cal graduate, 29, single; successively resident 
engineer, chief engineer and superintendent of 
coal mines; experience in South, Southwest 
and West Virginia, with both native and for¬ 
eign labor, union and non-union; also ex¬ 
perienced In coal washing and coke burning. 
1 desire position of superintendent with reli¬ 
able coal mining company ; good references; 
salary $150 per month. Address “Kanawha,” 
Engineering and Mining Journal. 

No. 22,097, Jan. 5. 

Mining engineer, age 27, married, graduate 
of Michigan College of Mines, with three 
years’ experience in mining and civil engin¬ 
eering, now employed, desires cnange of posi¬ 
tion ; location not important; will be avail¬ 
able after Jan. 1. Address “E. M.,” Engin¬ 
eering AND Mining Journal. 

No. 22,092, Jan. 5. 

Open to an engagement as manager or ex¬ 
amining engineer by mining engineer, gradu¬ 
ate, with 20 years’ varied and practical ex¬ 
perience, working up through from assayer, 
surveyor, working miner and millman; mine 
and mill foreman to superintendent, manager 
and examining engineer; experience In the 
Western States, Canada, Mexico and South 
Africa; up in the latest and best practice in 
mining and milling; well up in the mechanical 
line, in the designing, erection and general 
equipment of mining and milling plants; suc¬ 
cessful In the general business management of 
aCTairs at the mine and in handling labor. 
Address “M. E.,” Engineering and Mining 
Journal. No. 22,103, Jan. 19. 

Mine manager, engineer, student Lehigh 
and Columbia universities, wants position; 
practical man, thoroughly competent, with 
perfect knowledge of underground work, also 
familiar with report and segregation work; 
Identified In various capacities with amalga¬ 
mating, cyanlding and concentration plants; 
practical assayer and surveyor; will consider 
any operative position; excellent references. 
Address “R. E. B.,” Engineering and Mining 
•Journal. No. 22,098, Mar. 9. 

Mining engineer, with 10 years’ practical 
experience in Western States, Mexico and 
South America, Is open for engagement as su¬ 
perintendent or mining engineer of mine in 
Mexico; all-round experience, mining, milling, 
assaying, mine surveying, superintendence, etc. 
Specialty, opening and development of mines in 
Mexico; best of references; Spanish spoken. 
Address “Sonorense,” Engineering and Min¬ 
ing Journal. No. 22,065, Jan. 5. 

Mining engineer, with 15 years’ experience, 
desires position as superintendent or manager, 
or as engineer with a mjning corporation; has 
had experience in mining, milling, concentra¬ 
tion, smelting, erection of plants and installa¬ 
tion of machinery, examining and reporting on 
mineral properties; experienced superintend¬ 
ent and manager; speaks Spanish. Address 
“T. N. N.,” Engineering and Mining Jour¬ 
nal. No. 22,055, Jan. 5. 

Mining engineer—Michigan College of Mines 
graduate, concentrating a specialty—will be 
open to engagement about Jan. 1; position as 
mill or mine and mill superintendent desired 
with responsible company; at present in 

charge of 350-ton experimental concentrator; 
best references as to character and ability; 
give general particulars. Address “C. L. A.,” 
Engineering and Mining Journal. 

No. 22,086, Dec. 29. 

Mining engineer, Columbia graduate, with 
eight years’ varied experience in the United 
States and foreign countries, in mine and mill 
management and exploration work. Is open to 
engagement; capital for exploration work In 
the tropics on an Interest basis especially de¬ 
sired ; examinations, surveys, reports made. 
Address J. W. Tudor, 60 Wall Street, New 
York. No. 22,008, TP. 

^Illlman—A good all-round millman; bat¬ 
tery, amalgamator or vanner man, experi¬ 
enced In bard and difficult ores; references. 
Address “B. F. P.,” Engineering and Mining 
Journal. No. 22,102, Dec. 29. 

Superintendent, manager or examining en¬ 
gineer : 13 years’ practical experience In Mich¬ 
igan, British Columbia, Colorado, Alaska and 
Utah; In iron, copper, gold and lead-silver 
mines; Michigan College of Mines graduate; 
have successfully reopened four abandoned 
mines and cut expenses materially on two; 
piactlcal miner, millman, bookkegier, as¬ 
sayer and examining engineer. Address “S. 
S.,” Engineering and Mining Journal. 

No. 21,979, TP. 

Wanted—Position as manager or superin¬ 
tendent ; 20 years’ successful experience un¬ 
derground and in erecting and managing mill 
and cyanide In Colorado, Utab, Wyoming, Ari¬ 
zona and Mexico; underground work and com¬ 
plicated veins a specialty; examinations and 
reports made; age 44; good references. Ad¬ 
dress “Porphyry,” Engineering and Mining 
Journal. No. 22,060, Dec. 29. 

Young man of extensive experience In varied 
localities; stamp amalgamation, cyanlding 
sands, slimes and concentrates. Including de¬ 
sign and construction; underground work, as¬ 
saying, surveying, treatment investigation, 
mining electrical work, etc.—open for engage¬ 
ment as superintendent; good habits, ■ ener¬ 
getic, short technical education, business and 
managerial ability, systematizer; can locate 
and remedy difficulties; bas had charge of 
milling and cyanide plants; employed at pres¬ 
ent. “Thoroprac,” Engineering and Min¬ 
ing .Journal. No. 22,101. Jan. 26. 

BOSTON-MEXICAN 
MINES COMPANY. 

Copper, Silver, Gold 
and Iron Mines 

141 Broadway, Hermosillo, 
New York. Sonora, Mexico. 

Chemical and 
Geological Essays 

By THOMAS STERRY HUNT M.A.,LL.D 

A Preeminently Brilliant Work on the 
Fundamental Principles of Geogeny, Miner¬ 
alogy and Geognosy with Special Divisions 
on the Chemistry of Metamorphic Rocks— 
Chemical Geology—Igneous Rocks and 
Volcanoes—Dynamical Geology—Chem¬ 
istry of 'the Primeval Earth—Genesis of 
Mountains—Limestones, Dolomites and 
Gypsums—Chemistry of Natural Waters— 
Origin of Metalliferous Deposits—Cambrian 
and Silurian Geology—The Object and 
Methods of Mineralogy and Petroleum 
Asphalt Pyroschists and Coal. 

Royal 8vo, Cloth. Price, $2.50 

Hill Publishing Co. 
505 Pearl Street, New York 
20 Bucklersbury, London, E. C. 
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FOR SALE- 

80 AND 90 TON 
STEAM SHOVELS 

WE OWN AND OFFER FOR SALE: 

1 Model 80 Marlon, 3‘i yd. dipper. 2 Model 0.) Marlon, 4 yd dippers. 

1 Model 01 Marlon, a yd. dipper need 8 mos. 2 Giant B Vulcan Specials, 3 yd. dipi>erft. 

All strictly high grade. Thoroughly overhauled. 

1 New Model (iO Marion, 2*2 yd. dlpi)er. 1 New Model .H* Marlon, 2 yd. dipper, 3 

1 NEW BUCYRrs, 70 ton, 3 yd. dipper. sets of engines, .V5 tons. 

All For SALES DEPT. 

Immediate THE CINCINNATI EQUIPMENT CO., 
Delivery. CINCINNATI, OHIO. 

New Location for 
Your Plant 

On both Rail 

and Water Ways 

and near Coal Mines 

There are good factory loca- 

BID TOO HIGH. 
Many contractors* bids are Just a trifle higher than their com 

petitors. Perhaps they failed to take advantage of our 

100 Per Cent. Saving Proposition. 

SECORD-HARD, CUT TO ORDER 

STEEL RAILS 
Can be used advantageousiy instead of Structural Steel, and at r 

taving of 100 PER CENT. 
Can you finaeine anything more durable for Braces, Posts, Buck 

staves, Pavement Underpinning, etc.? 
Let us send you full particulars. 

Track Ralls. New and Second-Hand 
8 to 100 lbs. Sections. 

RICHARDSON & COMPANY, Inc 
1215 Westinghouse Bldg., Pittsburgh, Pa. 

INDUSTRIES 
ARE OFFERED 
LOCATIONS 

WITH 

Satisfactory Inducements 

Favorable Freight Rates, 

Good Labor Conditions, 

Healthful Communities. 

ON THE LINES OF 

THE ILLINOIS CENTRAL R. R. 
AND 

THE YAZOO & MISSISSIPPI 
VALLEY R. R. 

For full infori.iation and descriptive pamphlet 
address 

J. C. CLAIR 
Industrial Commissioner 

1 PARK ROW CHICAGO, ILL. 

JUSl PUBLISHED 

THE 
ECONOMICS of MINING 

tions available today. The 

Burlington Route has located 

many factories and they are 

all successful. Do you want 

our assistance If so, write. 

Burlington 
Route. 

W. H. MANSS 
Industrial Commissioner 

209 ADAMS ST. 

^934 CHICAGO 

Banner Gold State 
Colorado produces more gold than 

any State in the Union, and the 

Colorado & 
Southern 

Railway 

offers the best service to all the prin 
cipal Mining, Financial and Commer¬ 
cial centres in the State. Be sure you; 
ticket reads C. & S. 

T. E. FISH ER. 
Otnerdl Patunger Agent, 

DENVSR, COl^ORADOo 

The Ore Deposits of the World 

The Nature of Ore 
Deposits 

By DR. RICHARD BECK 

Professor of Geology and Economic 
Geology, Freiberg Mining Academy 

Translated and revised by 

WALTER HARVEY WEED 
U. S. G eological Survey 

AN intelligent dissertation on Ore Deposi- 
tion, written by an eminent expert on 
the subject and translated and 

thoroughly revised to date by Walter Harvey 
Weed, of the U. S. Geological Survey, from 
the original German of Dr. Richard Beck. 
Treating in an authoritative style the nature 
and methods of occurrence of ore deposits in 
all parts of the world, together with detailed 
descriptions and characteristic cross sections 
of veins, ore bodies and ores from many 
famous mines of ancient and modern times. 
The data embodied in this important manual 
distinctly applies to local conditions, and the 
almost inexhaustible amount of general and 
precise information scattered through its 
various pages essentially makes the work a 
splendid text-book for college classes in the 
study of economic geology. 

Two volumes, octavo, cloth binding, pro¬ 
fusely illustrated, including 2j2 figures 
and map :: :: price, $8.00 {postpaid) 

Hill Publishing 
Company 

505 Pearl Street, 20 Bucklersbury, 
NEW YORK, LONDON^ E. C. 

by 

T. A. RICKARD. W. R. INGALLS 
H. C. HOOVER. R. GILMAN BROWN, and othen. 

^^HIS timely treatise marks a distinct 

epoch in literature applying to 

metalliferous mining. The work is the 

natural outcome of a discussion on an 

important phase in practical mining by 

eminent international experts which 

recently appeared in the columns of THE 

ENGINEERING AND MINING 

JOURNAL. The material emb^ied 

in it is useful and suggestive. The 

various contributions and opinions have 

been minutely revised and greatly 

augmented in numerous instances from 

their original sources by competent 

authorities, and the records of their 

working experiments cover in detail the 

entire range of mining operations. The 

volume abounds in illustrative examples 

reproduced from actual conditions, and 

the vast amount of accurate and important 

data embodied in its many pages makes 

the work invaluable to mining corpora¬ 

tions, mining investors, mining engineers, 

mine superintendents, and all others who 

have vital interest in the industry. 
Octavo Cloth. Price $2.00, Postpaid 

I Hill Publishing Company 
505 Pearl Street, New York 
20 Bucklersbury,London, E.C. 



; 

A guaranteed fuel consumption of less 
than 1 pound of oil per brake horse¬ 
power hour. Kerosene, crude or fueloil. 

Foot E. 138tK St. 
AT ANTA 

CINCINNATI 
ST. LOUIS 

NEW YORK 
BOSTON PHILADELPHIA 

CHICAGO 
PITTSBURG 
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NITRO POWDER 
doesn’t miss a shot. 
This feature alone is enough to rec¬ 

ommend its use in yOlir mine. We’ve 
yet to hear of a case where Nltro Pow- 
dCP ever missed fire. You can depend 
upon it, not once in three, but every 
shot. 

4 Another point, Nitro Powder is 
j absolutely sate* because it contains 
^ but half the nitro-glycerine found in 
i other powder of equal blasting strength. 

From the standpoints of reliability 
and safety, you ought to consider the 
use of Nitro Powder. 

Would our Catalog, which tells how 
to cut out blasting risks and cut down 
blasting expenses, interest you .? 

The Nitro Powder Co., 
Kingston, N. Y. 

y6w READY Locations for Industries 

11 Broadway, New York 

Prepared for 
a Mine Fire? 
Not unless the Vajen Head 
Protectors aiepart of your 

mine equipment. With 

them you can prevent 
property loss and what is 

more important, loss of 
life. Will you send for 

the booklet “Protection”? 
It will be worth far 

more than the time it 

takes to write for it. 

The Vajen-Bader Co., 
Richmoad, Ind. 

Combustion and 
Smokeless Furnaces 

BY 

Joseph W. Hays. . 

‘ Price $1.50 (postpaid). 

Hill Publishing Co., 
505 Pearl Street, - New York City. 

on the Erie, The Commercial Railroad 

New York to Chicago 

The Erie Railroad System's Industrial De* 
partment has all the territory traversed by 
the railroad districted in relation to resources, 
markets and advantages for manufacturing, 
and can advise with manufacturers in relation 
to the most suitable locations. For full In 
formation address 

LUIS JACKSON 

Industrial Commissioner, Erie B. R. Company, 

A Ihorouglily coinprehoiisive and reliable 
1 realise on smoke abatement has been for 
many years a keenly felt want in the profes¬ 
sion of steam engineering. The above coni- 
l)rnd practically bridges the gap and will 
prove useful to all owners and engineers of 
sleam-power |>h)nts. The chapter on the 
smoking-chimney evil is instructive and sug- 
geslive. The stalements and facts contained 
therein are formidable, and the remedies pro¬ 
pounded by the author will appeal to and In¬ 
terest the general public. -Mtogother the 
work Is written in plain, common-sense Eng¬ 
lish. and the various divisions on Heat, Me¬ 
chanical Stoking, Iland-flred Furnaces and 
Mechanieal Draft are singly worth the price 
of the entire hook. 

TABLE OF CONTENTS 

Chapter 
I— Heat and Combustion 
II— Combustion and the Boiler Furnace 
HI—Combustion and the Steam Boiler 
IV The Chimney Evil 
V- Smokeless Furnaces In General 
VI— Mechanical Stokers 
VII Iland-lired Furnaces 
VIII f*rnne Conclusions 

Octavo cloth, illustrated with numerous 

figures and diagrams. 

Steel-Concrete Chimney Co., 
GENERAL OFFICE: 

Marquette Building, Chicago, III 

Chimney built for the E. G. Hill Co., 
Richmond, Ind. 

Catalpg and full particu 

lars on application. 
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Ceneml Electric Con^ny 

Electrical Mine Equipments 

With Curtis Steam Turbine Genera¬ 

tors in the power*house, electric 

mining locomotives in the mine, 

electric haulage locomotives on the 

surface, electric motors operating 

hoists, pumps, and other machinerj', 

Edison electric incandescent lamps 

in the mine and electric arc lamps 

on the surface, there is every pros¬ 

pect of economical operation of 

any mine. 

The General Electric Com¬ 

pany makes, sells and in¬ 

stalls electrical machinery 

of all kinds. 

Principal Office: Schenectady, N. Y. 
New .York Office: 44 Broad Street. 

Sale Offices in all large cities. 

Deane of 
Holyoke 

Single Vertical 
Double-Acting 
FLY-WHEEL 
VACUUM PUMP 
With JET 
CONDENSER. 

Particularly adaptable for Steam Engines and for the 

High Vacuums required for Steam Turbines. 

A most efficient counter-current con¬ 

denser, occupying minimum floor- 

space and extremely economical in 

steam consumption. The valve- 

areas are ample, water - passages 

large, and the water - valves are 

carefully sealed. All parts are readily 

accessible. 

Write us for Specification D-38. 

The Deane Steam Pump Co., 
114 Liberty Street, NEW YORK. 

’“v 

4„LJ 
'■'ACHinc 

HERE’S THE PUMP THAT 
EARNS ITS SALARY. 
The Morris Centrifugal Pump earns its sal¬ 

ary and more in the excellent service it renders. 
It always maintains a high efficiency—muddy 
or gritty water does not ‘ ‘feaze’ ’ it a particle. 
A steady, continuous discharge which means 
more profit for you and all this with less 
than hall the steam consumption other 
pumps require. 

Why not put that reciprocating pump 
“out of commission” and install the Morris 
Centrifugal? 

Better send for our Catalog, at any rate. 

MORRIS MACHINE WORKS, 
Establfslied 186^. Baldwins\iUe, N.Y., U.S.A. 

L A A A A AAA A A A AAA- 
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..ft* iii.^ ^ BELT CONVEYORS, 
SCREENS, BUCKET ELEVATORS 

HANDLING 

ores, tailings, sand, QI^AVEL 

All our Elevating Conveying and 
Transmission Devices are fully de- 
scribed in our MONTHLY BUL- 

Stephens-Adamson Mf^. Co., 
^99l^9HI^BBBBl^^SI^I^I^^^I^I|^mi| office and Works: Aurora, Ill., U. S. A. 
ChlcaRO Office: First National Bank Bldg. Wall St. Exchange Bldg., 41 Wall St., and 43 Exchange Place, New York. Telephone, 1554 Broad. 

YouYe Safe If You Choose ^ 

THE AMERICAN CENTRIFUGAL PUMP I 
Why ? Because they simply use power in proportion to the work in hand. 

Because they are guaranteed to maintain the highest mechanical efficiency. 

If you do not know the American Centrifugal, get Bulletin No. 96. 

Artesian Well Pumping Machinery and 
Air Compressors—all styles and sizes. 

The American Well Works, Aurora, III 
CHICAGO, First Nstion.l Bank BMa. NEW YORK, 2-4 Stone Street. DENVER, COt.O., Horse Bros. Machine i 
Siippiy Co. SAN FRANCISCO, CAL., Calitomia Hydraulic Engineer Supply Co., 305 Market Street. LOS 
ANGELES, CAL , Henahaw i Bulkley. DALLAS, TEXAS. JOPLIN, MO. Horizontal Centrifugal Pump, Suction Force Type. 

Th« Steam End is equipped with our Semi-Corliss valves, 

effecting—better drainage, greater accessibility and lowest pos- 

sib'e port clearances. 

The Water End is simple, handling the largest gallonage with 

fewer parts and less care than any other make of pumping 

engine— 

Which IWnane continuous service with a high mechanical and 

economic efficiency. 

Fred. M. Prescott Steam Pump Company 
MILWAUKEE, WIS., U. S. A. 6 

TO THE MINING MEN AND INVESTORS 

WThe Denver & Rio Qrande Railroad 
SCENIC LINE OF THE WORLD” 

Offers the same convenient train service, comfortable and luxurious accommodations and the 
ame impressive scenic grandeur at all seasons of the year. 

The System with its numerous branches reaches all the important mining, milling, cyaniding, chlorinating and 
smelting centers in Colorado and Utah; also the world’s greatest mining camps — TONOPAH, GOLDFIELD and 
BULLFROG—are easily reached by close connection and a perfect system of through-car service. 

All through trains are equipped with modern Pullman and Tourist Sleeping cars, day coaches, and a superb 
dining car service operated on the ^ la carte plan. Through Pullman and Tourist sleepers between Chicago, 
St. Louis, Denver and San Francisco without change. 

For rates, folders, illustrated booklets and other information, address S. K. HOOPER, G. P.&T. A., Denver, Col. 
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ALPHABETICAL INDEX TO ADVEUXISEKS 

PA*)t 

Abb^ EnglneerlnK Co. 
Abendroth-Eoot Mfg. Co. 72 
Aetna Powder Co,, The. •>» 
Ainsworth, Wm. .. 71 
Alslng Co., J. R. 19 
Allentown Bolling Mills. CD 
Ulgemelne Elektrlcltat8-Oe8» 11- 

••••••••♦••• 
AUls-Chalmers Go. 4 
Almy Water-Tube Boiler Co. 76 
Alteneder & Son, Theo. 71 
American Air Compressor Works 69 
American Bridge Co. 33 
American Brake Shoe & F’dry Co. 83 
American Concentrator Go. 17 
Amer. Diamond Rock Drill Co.. 32 
American Manufacturing Co. 
American Metal Co., Ltd. 39 
American Oil and Paint Co. 65 
American Process Co. 64 
American Railway Supply Co.... 63 
American Safety Lamp A Mine 

Supply Co..•.. 
Ameilcan Smelting A Ref. Co— 76 
American Smelters-Exploration- 

Mlnlng Cu. 66 
American Spiral PlpeWorks. 74 
American Water Softener Co .... 
American Well Works. 45 
Archer Iron Works. 30 
Arizona Copper Co. 66 
Arizona A Sonora Mfg. Co. 67 
Armstrong Manufacturing Co. . 
Atlantic Equipment Co. 31 
Atlantic Mining Co. 66 
Auburn Ball Bearing Co. 63 
Austin Manufacturing Co. 23 
Axelson Machine Co. 

PAOS 
Danville Foundry A Machine Co. 20 
Davenport-Locomotive Works_ 62 
Davis A Son, O. M. 76 
Dayton Electrical Mfg. C<^. 63 
Dayton Globe Iron Works Co.... 74 
Deane Steam Pump Co. 44 
Dearborn Drug A Chemical Co.. 80 
Deleter Concentrator Co. 16 
De La Vergne Machine Co. 43 
Doming Co., The. 68 
Denver A Rio Grande R. R. 46 
Denver Balance Co. 70 
Denver Engr. Works Co. 8 
Denver Fire Clay Co. 26 
Denver Laboratories Co., The.. 34 
D’Este Co., Julian. 66 
Dessau’s Son, S. 67 
Detroit Leather Specialty Co_ 
Detroit Lubricator Co. 68 
Dlgnowlty Exploration and Ex¬ 

ploitation Co. 67 
Dletzgen, Eugene Co. 72 
Dillon Iron Works Co. 68 
Dings Electro-Magnetic Separa¬ 

tor Co. 62 
Dixon Crucible Co., Jos. 68 
Doble Co., Abner. 74 
Doran, J. J. 
Douglas, Lacey A Co. 67 
Dupont Co. 47 
Du "Vlvler, E. H. 

Eastern Machinery Co. 
Elmer A Amend. 
Ekert High Resistance Materials 
Co. 

Elliott’s Metal Co. .... 
Emerson Steam Puniii Co. 
Engelhard, Chas. 
Eng. Worksof Wonham A Magor, 
Erie Railroad Co.. 
Excelsior Wooden Pipe Co. 

The **Qrafton** Slip Ring is found only 
on “BrownhoUt” Cranes. A crane so 
constructed as to its rotating gear is safer, 
more convenient and more rapid than cranes 
not so provided — hence, “Brownhoist” 
cranes have on actual daily capacity from 
20 to 40% greater than others, to say nothing 
of the gain in time and convenience to the 
operator, and lessened repair cost. 

Write us for other details. 

Bacon, E. C. 26 
Baerwald, E. 39 
Baker A Co., luc. 60 
Baker A Adamson Chemical Co. 34 
Balbach Smelting A Refining Co. 39 
Baldwin Ix>comotlve Works. 21 
Ballard Drop Forge Co. 76 
Baltimore Copper rmelting A 

Rolling Co. 78 
Bartlett a Snow C'i.,C. 0.23 
Bartlett Steel Co. 2 
Baszanger A Co., J. 68 
Bath A Son, Henry. 39 
Beagle Hame Works. 
Beer, Sondhelmer A Co. ;t9 
Berger A Sons, C. L. 71 
Berwind White Coal Mining Co. 6t. 
Best Manufacturing Co. 61 
Betts, A. G. 34 
Bishop A Co., J.  79 
Blackwell Sun's Co., George G... 69 
Blaisdell Co. 46 
Blake Mining a Milling Co.. The 64 
Blelchert A Co., Adolf. 
B >8ton-Mexlcan Mines Co.. . . 41 
Bradley Engineering A Mach. Co. 40 
Braeburn Steel Co. 67 
Brandis Sons A Co., F. E. 71 
Braun Co., F. W. 23 
Bristol Co., The. 80 
Bristol, Wm. H. 80 
Britannia Smelting Co., The.. . 78 
Broderick A Bascom R<ipe <■>_ 79 
Brown Brothers. 
Brown Hoisting Machinery Co.. 46 
Bruner A Co., R. E.. 66 
Buckeye Engine Co. 
Bucyrus Co. 68 
Buff A Buff Co. 70 
Buffalo Steam Pump O.. 32 
Bury Compressor Co. 67 

Fairbanks Morse Co. 
Flory Mfg. Co., S.'.. 
Fort Wayne Electric Works.. .1 
Fraser A Chalmers, Ltd..;. 
Freeman A Sons Mfg. Co.. The S 
Freeman Foundry A Mfg. Co_ 
Freese A Co., E. M. 
Frese Optical Co., A. 
Fresno Agricultural Works... . 
Frenler A Son. J. H. 
Fulton Iron Works . .. 

Branch Offic&s: NewYark and Rttsburff Galena Iron Works Co.'_,. 
Gandy Belting Co.'.. 
Gardner Electric Drill and Ma¬ 

chinery Co. 
Garvin Cyanide Extraction Co... 
General Electric Co. 
Gething, D. 
Goodman Mfg. Co. 
Golden-Anderson Valve Special¬ 

ty Co . 
Golden West Plating Works. 
Goyne Steam Pump Co. 
Granby Mng. A Smelting Co_ 
Graphite Lubricating Co. 
Greene Consolidated Copper Co. 
Green Fuel Economizer Co. 
Gurley, W. A L. E. .. 

Had fields Steel Foundry Co. 
Hallldle Painter Tramway C<>... 
Hammond Iron Works. 
Harblson-Walker Refractor)! ■« < 
Harmon Lumber Co., S. tf. 
Harrington A King Perf. Co.. 
Harrisburg Foundry A Machine 

Works . 
Hayes Incorporating Co. 
Hayman A Co., M. 
Hayward Co., The. . 
Hazard Manufacturing C<>. 
Hell Chemical Co., Henry. 
Heine Safety Boiler Co. 
Helmlck Foundry-Mach. c._ 
Heller A Brightly. 
Hendrick Mfg. Co. 
Hendiie A Bolthoff Mfg. A Supply 
Co. 

Hendy Iron Wwrks Co., J. 
Hewitt Machinery Co. 
Hlgbee, R. B. 
Hltiier’s Sons, H. A . 
Hoegee Co , W. H. 
Hofiiis Steel A Equlpmi nt Co. 
Holt Manufacturing Co. 
Hoskins Co., The. — 
Hug Water Wheel Co., The. 
Hunt Co.,C. W. 

Illinois Central Railroad. 
Illinois Zinc Co. 
Indianapolis Switch A Frog Co., 
The. 

Ingersoll-Rand Co.10, 
Int’l Acheson Graphite Co. .. .. 
Int’l High Spqed Steel Co . 

Jackson Machine Works, Byron. 
Jeanesvllle Iren Works Co. 
Jeffrey Manufacturing Co.... 14, 
Jenkins Bros. 
Johns-Manvllle Co., H. W. 

Automatic Cyaniding Machinery 
THE ILAISDELLSTSTEM, consisting of Excavators, Distributors, Belt 
Conveyors and Tailing Stackers, will transfer san<l from a collect¬ 
ing to a leaching vat or to a dump, at the rate of lUO tons per hour 
at a cost of one cent per ton. 

BLAISDELL EXCAVATORS remove sand from a vat at the rate of 100 
tons per hour, at a cost of one-half cent per ton. 

Write for new Catalog F. 

Caldwell A Son Co., H. W. 
Carnahan Mfg Co., C. T. 
Carter Auto-Magnetic Ore Se|.a- 

rator Co. 
Cartervllle Foundry A Mach. (>>. 
Castner, Curran A Bullitt. 
Catlin A Powell Co. 
Chalmers A Williams. 
Chapman Valve Mfg. Co. 
Chicago, Burlington A Quli'i y 

R. R. 
Chicago Pneumatic Tool Co. 
Chicago School of Assaying. ... 
Chisholm, Boyd A White C<>. 
Chisholm, Matthew A Co. 
Chrome Steel Works... 
Cleveland Car Co. 
Cling Surface Co. 
Coast Mfg. A Supply Co. 
Cock, J. S.. 
Colo, iron Works Co. 
Colo. Mid and R. R. 
Colo. A Southern R. R. 
Columbia Engineering Works... 
Compressed Air Mach. Co. 
Connersvllle Blower Co.. 
Consolidated Pipe Co. .. 
Cook, A. D. 
Crane Co., The. 
Crawford A McCrlmmon Co. 
Cresson Co., G. V. 
Crocker-Wheeler Co. 
Crown Drilling Mach. Co., The.. 
Curry, A. W. 
Cyclone Drill Co. 

BLAISDELL CLASS A VAT EXCAVATOR 

BLAISDELL COMPANY 
Mlin Office, Pacific Electric Bldg., Los Angeles, Cal. 

New York Office, 2600 Park Row Building 

London, England, Johannesburg, South Africa, 
Fraser A Chalmers, Ltd. Fraser A Chalmers, Ltd. 
Montreal, Can., The John McDougall Caledonian Iron Works Co., Ltd. 
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More Profits from 
Your Ore Crushing 

—if you'll use the BLAKE ROCK and ORE 
CRUSHER. Doesn’t it look like a profit 

producer? Doesn’t its rigid, substantial ap¬ 
pearance appeal to you? 

There is not a better device for cr.ushing 
Limestone, Granite, Quartz, Fire Brick 
Materials and all kinds of ores and other 

hard substances. 
Will you write us about it ? 

YAGLE FOUNDRY & MACHINE CO., Ltd. 
500 Thirty-second Street* 

^ P E N N A. 

ALPHABETICAL IHDBZ TO ADVERTISERS 

pAua 
JobnstoD, Thos. J. 67 
Jones, Dan. 57 
Joseph Iron Co., 1. 40 
Kent Mill Co. 24 
Keullel & Esser Co. 70 
Keystone Driller Cu. 68 
Kllbourne & Jacobs Mlg. Co.. .. 66 
Kllpsteln & Co., A. 67 
Knight & Co. 
Knlppenberg Mfg. Co., The. 64 
Knowles Steam Pump Works... 
Koblbusch, H. 84 
Koleecb & Co. 67 
Koppel, A. 27 
Krogh Mfg. C<’. . 
Krupp, F. Orunsonwerk. 18 
Laclede Fire Brick Mfg. Co. 60 
Lacy Mfg. Co. 
Lagonda Mfg. Co., The. 
Laldlaw-Dunn-Gordon Co.,The.. 
Lake Erie Boiler Compound Co.. 
Lane, C. C. 
Ledouz & Co. 34 
LeeftCo.,Jas. 34 
Leffel b Co., Jas. 73 
Leschen & Sons Rope Co., A. 
liOWis & Co., H. F. 2 
Leyner Engr. Co., J. Oeo. 20 
Lidgerwood Mfg. Co. 63 
Lima Loco. & Mach. Co. 62 
UnkBeltCo. 67 
Locke Insulator Mfg. Co., The.... 
Lombard Governor Co. 
Ludlow Saylor Wire Co. 60 
Lufkin Rule Co. 70 
Lultwleler Pumping Engine Co.. 
Luna Lead Company. 75 
Macbeth Fuse Works. 73 
Mahn & Co. 71 
Marshall-Ellis Inv. co. 40 
Marvin Elec. Drill Co. 67 
Mathlson A Co. 39 
Matthiessen & Hegeler Zinc Co... 78 
McCabe & Co., P. B. 30 
McClurg b Co., A... 64 
McKlernan Drill Co. 67 
MoLanahan-Stone Mach. Co. ‘24 
Me«.klenburg Iron Works. 24 
Metallic Cap Mfg. Co. 76 
Mich. Pipe Co., The. 74 
Mich. College of Mines. 39 
Mine b Smelter Supply Co., The 21 
Mineral Ridge Mfg. Co. 28 
Mines Finance Co. 66 
Minneapolis Steel b Mach. Co... 30 
Mitchell, Geo. 
Mitchell Mining Co. 66 
Morava Construction Co. 69 
Morgan-Gardner Elec. Co. 
Moore A Co., C. C. 22 
Morris Machine Works. 44 
Morse, Williams ACo. 28 
Mountain CopperCo., Ltd., The.. 77 
National Copper Co. 77 
National Machinery Co. . 
National Wood Pipe Co. 76 
New Standard Concentrator Co.... 30 
New York Engineering Co. 72 
Newaygo Portland Cement Co.... 63 
Nichols Copper Co.24, 39 
Nltro Powder Co. 43 
NordbergMfg. Co. 7 
Norris, J. L. . 67 
North Coast Engineering Co. ... 
Northern Elec. Mfg. Co. 68 
Norwalk Iron Wks. Co., The_ 32 
Occidental Machinery A Eng. Co. 64 
Ogden Assay Co. 67 
Ohio Brass Co. 
Oneida Steel Pulley co. 
Orford Copper Co. 76 
Ottumwa Box Car Loader Co .... 
Pacific Coast Pipe Co. 79 
Pacific Coast Mines Bureau, Inc. 67 
Pacific Coast Securities Co. 66 
Pacific Tank Co. 79 
Park A Co., J. 67 
Pass A Son, C. 78 
Pelton Water Wheel Co. 72 
Penn. Smelting Co.1, 76 
Perlne, H. B. 60 
Perrin A Co., W. R. 62 
Peyton Chemical Co. 77 
Phelps, Dodge A Co. 66 
Phosphor Bronze Sm. Co. 77 
Pierce, L. 8. 26 
Pioneer Roll Paper Co. 
Pitkin, Lucius.  34 
Polytechnic Business College_ 68 
Porter Co., H. K. 62 
Portland Cordage Co., Portland, 
Portland Cordage Co., Seattle.... 40 
Powell Co., The Wm. 80 
Power A Mining Mach. Co. 6 
Prescott Steam Pump Co. 46 
Pulsometer Steam Pump Co.... 68 
Putman A Co., H. J. 
Queen A Co. 

Railway Steel Spring Co. 61 
Rapid-Economy Stamp Mill Co.. 
Raymond Bros. Impact Pulver- 

( Uer Oo. 
Redwood Mfirs. Oo. 2 
Revere Rubber Oo. 
RIehardson Bros. Oo.! 671 

PAGE 

Richardson A Co. Inc. 42 
Ricketts A Banks. 34 
Rlebe A Co., E. C. 39 
Rife Hydraulic Engine Oo. 73 
Risdon Iron Works. 31 
Robertson A Sons, J. L. 
Robins Conveying Belt Co. 13 
Roebling’s Sons Co., J. A. 64 
Roessler A Hasslacher Cbem. Co. 34 
Roots Co., P. H. A F. M. 
Roy A Tltcomb, Inc. 67 
Ruehle A Co., E. G. 
Russell, J. E. 67 
Saginaw Manufacturing Co. 6.5 
Samuel, F. 40 
Salt Lake Hardware Co., The_ 71 
Schleren A Co., C. A. 64 
Schneider A Co., E. 
Scottish Cyanide Co. 77 
8. H. Supply Oo. 40 
Shepherd A Paiker. 39 
Shrlver A Co., T. 62 
Shultz Belting Co. 
Simonds Co., F. K. 75 
Slipp-Butler Co. 34 
Smith Co., 8. Morgan. 72 
Smith, T.J. 57 
Smooth-On Manufactu ring Co_ 32 
Soltmann, E.G. 71 
Solvay Process Co. 39 
Sparta Iron Works Co. <>8 
Springfield Boiler A Mfg. Co. 31 
Standard Diamond Drill Oo. (,9 
Standard Gas Engine Co. 
Star Electric Fuse Works. 
Starrett Co., The L. 8. 70 
Stepbens-Adamson Mfg. Co. 46 
St Joseph Lead Co. 78 
St. Louis Smelting A Ref. Oo_ 78 
St. Louis Well Machine A Tool Co. 68 
Stoddard Incorporating Co. 67 
Stowell Manufacturing Co. 76 
Straus A Co., Louis. 39 
Stromberg Carlson Telephone 

Manufacturing Co. 33 
Sturtevant Mill Co. 18 
Sturtevant Co., B. F. 29 
Sullivan Machinery Co. 9 
Syphers Machinery Co. 66 
Syracuse Smelting Works. 78 
Tacoma Smelting Co. 78 
Tallerday Mfg. Co. 73 
Taylor Iron A Steel Co. 26 
Tennessee Iron Wks. 76 
Thew Automatic Shovel Co. 60 
Thompson, Wm. B. 66 
Thompson A Boyle. 74 
Tlbbals, W. H. 66 
Townsend, J. R. 
Traylor Engineering Co. 12 
Traylor Mach’y Co., J. A. 26 
Trenton Iron Co. 64 
Troemner, H.   71 
Tyee Copper Co., The. 78 
Ulmer A Co., J. C. 70 
Union Elevator A Mach. Co. 80 
United Iron Works Co. 26 
United Metals Selling Co. 39 
United States Metals Refining Co. 77 
United States Smelting, Refining 

and Mining Co. 77 
U. S. Blowpipe and Hyd. Wks_ 74 
Vanadium Alloys Co. 2 
Vajen-Bader Co. 43 
Va.-Oregon Development Co. 
Vogelsteln, L., A Co. 39 
Voigt, B. 63 
Vulcanlron Wks.,San Francisco. 59 
Vulcan Iron Works,Wllkesbarre, 28 
Vulcan Iron Works, Toledo. 60 
Washington Pulley Co. 
Watt Mining Oax Wheel Co. 29 
Way’s Pocket Smelter Oo. 
Weber A Co., F. 70 
Weber Gas Eng. Co. 29 
Weber Steel Concrete Chimney 
Co. 43 

Webster Mfg. Co. 66 
Weir Bros. A Co. 67 
Wellman-Seaver-Morgan Eng. Co. 6 
Western Chemical Mfg. Co. 67 
Western Elaterlte Roofing Oo_ 66 
Western Novelty and Plating 
Works. 

Western Supply Co. 34 
Westlngbouse Elec. A Mfg. Co.... 21 

Wetherlll Separating Co. 80 
Whitcomb Co., G. D. 
Wiener Co., E. 27 
Wlgmore Bros. Oo. 
Wllfiey Ore Concentrator Synd. 
Willamette Iron and Steel Wks.. 
Williams Gauge Co., The. 
Williams Pulverizer Co. 66 
Witt Co., Geo. E. 76 
Witte Ironworks Co. 
Wolverine Copper Minlug Co.... 66 
Worthington, H. R. 
Wood Drill Works. 
WoodACo., R. D. 66 
Word Bros/. 26 
WyQkQlf A^nCo.. A..ii.'.. 76 
Yagle Foundry and Mach. 06...’ 67- 
Yale A Towne Mfg. Oo.......:! 1‘. *90 

i York Bridge Oo. 61 

E X P L O S f U 

BLASTING POWDER 

The Du Pont Brand 
Has been Established 
Since the Year I802 

DU PONT.CGMPANY 
0 F F f C E S 1 

1 - ■ - • j 

i 
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DIRECTORY OF ENGINEERS, METALLURGISTS AND CHEMISTS. 

To those in need of Professional Advice and Service we commend the names in this Directory. This is a list of the 

active, vital men of the mining and metallurgical professions. There is nowhere on earth so representative a list of a 

profession’s leading members. 

UNITED STATES 
Alabama | 

Phillips & Co., W. B. 
Arizona 

Blauvelt, H. 
Claypool, W. M. 
Defty, W. B. 
Heller & Wright. 
Hoar, F. W. 
Hughes, Thos. 
King, Jacob. 
Shaw, J. J. 
Smith, F. W. 
Waliace, H. V. 
Ward, H. R. 
Wiiliams, P. 

Calitobmia 
Abadie, B. R. 
Additon, A. S. 
Bosqui, F. L. 
Bradley, F. W. 
Brown, R. G. 
Burch, A. 
Coleman, R. P. 
Comstock, Tbeo. B. 
Cornish, H. L. 
DeKalb, Courtenay. 
Bsselstyn, J. N. 
Falkenau Assaying Co. 
Garthwaite, B. H. 
Haas, H. 
Hanks, Abbot A. 
Harvey, F. H. 
Hoffman, R. B. 
Hoimes, 6. L. 
Huntley, D. B. 
Janin, Charles. 
Janin, Stebbins & Smith. 
Jenks, 'A. W. 
Kennedy & Lass. 
McLennan, J. F. 
Mudd, S. W. 
Neill, J. W. 
Nonrse, C. F. 
Noyes, William 8. 
Probert, F. H. 
Ralston, J. C. 
Rogers, A. P. 
Roote, G. J. 
Secor, W. O. 
Smith, Emery & Co. 
Smith, Howard D. 
Stebbins, Selwyn. 
Thompson A Gilliam. 
Trent, L. C. 
Werner, G. E. 
Wiley, W. H. 

COLOBAOO 

Arthur, B. P^ Jr. 
Brandes, J. F. 
Burlingame, B. B. A Co. 
Burton, H. E. 
Carpenter, F. R. 
Chase, E. B. 
Collins, Geo. B. 
Dikeman, J. M. 
Doble, R. McF. 
Doveton A Purington. 
Eberenz, Geo. B. 
Faiish, John B. 
Finch, J. W. 
Frensel, A. B. 
Funk, W. A. 
Grant, R. J. 
Gross A Cohen. 
Hewitt-Carstarphen Co. 
Hewett, O. C. 
Hills A Willis. 
Holland, L. F. S. 
Hunt, E. W. 
Kyle A Co., T. D. 
Lamont, E. M. 

Leonard A Root. 
Miller, G. W. 
Minard, F. H. 
Peck, W. A. 
Pritchett, C. W. 
Riebllng, H. F. A 
Revett, B. S. 
Schroter, G. A. 
Schwarz, Tbeo. B. 
^obey, J. C. 
Sebben, E. W. 
Shipman, H. A. 
Snedaker, J. A. 
Thorne, W. E. 
Toll, R. H. 
Tuttle, E. G. 
Welch, M. J. 
Wilson, H. 
Wolf, H. J. 
Wood, Hen^ B. 
Worcester, S. A. 

CONNaCTlCDT 

Adams, H. 
Nason, F. L. 

Idaho 
Easton, 8. A 
Spalding, B. P. 

Illinois 
Allen, H. A 
Dlckman A MacKenzle. 
Harris, F. S, 
Herr, H. B. 
Hollis, H. L. 
Hunt, R. W. A Co. 
Long, F. H. 
Tatum, L. W. 

Mabzland 
Brackett, F. B. 
Rutledge, J. J. 

Massachdsdtts 
Crosby, W. O. 
Hutchinson, W. S. 
Packard, Geo. A 
Peters, B. D. 
Richards, R. H. 
Wenstrom, O. 

Minnssota 
Carlson Exploration Co. 

Missomti 
Church, L. C. 
Nicholson, Frank. 
Kirby. B. B. 
Wheeler, H. A 

Montana 
Atwater, R. M., Jr. 
Bard, D. C. 
Barker A Wilson. 
Bergstrom, O. 
Brown, W. G. 
Heywood, W. A 
I^ggat, A 
Ropes, L. 8. 
Sander^ W. B. 
Sizer, F. L. 
Schlertz, F. A. 
Stephen A H. 
Word, W. F. 

Nnbraska 
Nicholson, H. H. 

Nhtaoa 
Arnett A Co., W. D. 
Kerr, M. B. 
McClelland, J. G. 
Todd, R. B. 
Stevens, W. A 

Nnw Mnxico 
Bible A Sully. 
Brown, C. T. 

Edwards, H. W. 
Franks, E. A. 

New York City 

Austen, P. T. 
Beardsley, G. F. 
Beatty, A Chester. 
Blow, A. A. 
Burger, C. C. 
Calhoun, W. A. 
Clements, J. Morgan. 
Channing, J. P. 
Church, John A. 
Constant, C. L. 
Devereux A Sons, W. B. 
Dufourcq, E. L. 
Dwight, A. S. 
Fearn, Percy L. 
Hamilton A Hansell. 
Hammond, J. H. 
Hill A Irvine. 
Holden, B. C. 
Hutchins, J. P. 
Kempton, C. W. 
Klepetko, Frank. 
Knox A Allen. 
Lawrence, B. B. 
I^efevre, H. F. 
Lloyd, R. L. 
Lowe, W. B. 
Mathis, T. S. 
Maynard, Geo. W. 
Merrill, F. J. H. 
Messlter, E. H. 
Morrow, J. T. 
Offerhaus. Dr. C. 
Olcott, Coming A Peele. 
Perry, O. B. 
Randolph, J. C. F. 
Raymond, R. W. 
Rlordan, D. M. 
Rogers, A. H. 
Rogers. B. M. 
Sbarpless, Fred F. 
SlmoBds A Burns. 
Spllsbury, B. G. 
Sussman, O. 
Thayer, B. B. 
Tonking, J. B. 
Townsend, A. R. 
Von Leer, I. W. 
Von Rosenberg, L. 
Waller A Renaud. 
Watson, R. B. 
White, C. F. 
Wright, U A. 
Yeatman, Pope. 

‘Nobth Cabolina 
Gilchrist, P. S. 

Ohio. 
Emmerton, F. A. 

Obnoon 
Batchelder, J. F. 
Boggs, G. W. 
Elmer, William Wella 
Evans, C. W. 
Greenley A Crawford. 
Greenley, L. A 
Turner, H. W. 
Watters, D. M. 

Pnnnstlvania 

Ayres, W. S. 
Brockman A Co., E. T. 
Demmlng, H. C. 
Emmens, N. W. 
Kennedy, Julian. 
Metallurgical Laboratory. 
Tomlinson, W.. H. 
Wood, Geo. R. 

South Dakota 
Dorr, J, V. N. 

Tennessee 
Crawford, W. H. 

Teza.s 
Canby, R. C. 
Critchett & Ferguson. 
DeVore, E. H. 
Malcolmson, J. W. 
Parker A Parker. 

Utah 
Cates, L. S. 
Daggett, B. 
Gunn, Geo. E. 
Jennings, E. P. 
Jones, C. C. 
Molson, C. A. 
Officer A Co., R. H. 
Overstrom, 6. A. 
Parrish, S. F. 
Rainsford, R. 8. 
Rohlfing, R. P. 
Tanner, W. N. 
Union Assay Office. 

Wasbinqton 
Armstrong, L. K. 
Clarke, Roy H. 
Du Bols, W. F. 
Hill, F. A. 
Lammers, T. L. 
{.andes, H. 
McCullough, A. 
Miller, W. C. 
Thyng, W. 8. 
Young, Robert. 

West Viboinia 
Stow, A. H. 

Wisconsin 
Hodge, BenJ. H. 
Trego A Brooks. 

Wtohinq 
Shurlck, A. T. 

Philippine Islands 
Eveland, A. J. 

FOREIGN 
Bbitish Colombia 

Bonthrone, B. 
Brewer, W. M. 
Claudet A Wynne. 
Haggen, E. A 
Musgrave, B. C. 
Rebbeck, J. K. 

Canada 
Evans, J. W. 
Ferrler, W. F. 
Forbes, D. G. 
Fowler, S. 8. 
Lorlng, Frank C. 
Wilson, A. W. G. 
Williams, H. J. C. 
Willmott, A. B. 

Mexico 
Anderson, R. H. 
Babb, P. A. 
Boggs, Wm. R., Jr. 
Bradley, D. H., Jr. 
Brascbl, V. M. 
Brodie, Walter M. 
Carpenter A Brennon. 
Conner, J. N. A. 
French, Q. 
Gardner A Shearer. 
Helm, J. D. 
Hobson A Co., F. J. 

Holms, W. L. 
Kedzle, G. E. 
l^iird, G. A. 
I>awrence, T. J. 
Lineberger A Rone. 
Lldner, P. G. 
MacDonald, B. 
McCord, W. H. 
Morgan, Donald R. 
Nahl, A. C. 
I’eterson, B. 
I’omeroy, W. A, 
I’rlcbard, W, A. 
Seamon, W. H. 
Stadelmann, G. 
Susterslc, Ferdinand. 
Swoyer A Van Dreveldt. 
Tays, E. A. H. 
Timmons, Colin. 
Tomlinson A Norton. 
Treadwell, John C. 
Welsh, N. 

Austbalia 
Borrows, G. W. 
Diggles, J. A. 
Knox, Schlapp A Co. 
Loring, W. J. 
Lovely, W. H. C. 
Millen, J. D. 
Weinberg, E. A. 

New Zealand 
Holland, C. H. 

EUROPE 
Bnoland 

Cbarleton, Dcklnsoa A Co. 
Herzig, C. S. 
i^ggeit, T. H. 
Nichols, R. 
Pearse, Kingston A Browo 
Pellew-Harvey A Fell. 
Queneau, A. L. 
Scott, H. K. 

China 
Broad, W. 

India 
Dickson, A. C. 

Japan 
Knox, N. B. 

Russia 
Allen, W. W. 

CENTRAL AMERICA 
Costa Rica 

Smith, A. M. 
Shaw, R. C. 

Hondoeas 
Nichols, Horace G. 

Nicabaqua 
Stanford, R. B. 

SOUTH AMERICA 
Bbazil 

Lisboa, M. Anajado R. 
Colombia 

Hutchins, J. P. 
Chile 

McNutt A Vlgeon. 
Yunge, Guillermo. 

Pebu 
Marsters, V. F. 
Reed, D. C. 

SOUTH AFRICA 
Hollow, Jas. T. 
Parrott, T. S. 
Trerlse, J, H. 

ABADIE, EMILE RECTOR, 
Consulting Mining Engineer, 

214 Union Savings Bank Bldg., Oakland, Cal. 
General Manager 

United Mines Corporation. 

ADAMS, HENRY, 
Mining Engineeb, 

IS yeart In SpAntih Americn. 
Sfanafftr and Enclneer Bnsh Creek Placer Iflnlnc Oo.y I^d.^ 
Creaeent mUa^ Ploinaa County, California and 

M Fremont Street, New London, Comectlcnt. 

ADDITON, A. SYDNEY, 
Cyanide Chemist and Consulting Engineeb 

Plants designed and Installed. 
Examinations made. 

301 Market Street, - San Francisco. 

ALDRIDGE, WALTER H., 
Mining and Metallurgical Engineer, 

Care Canadian Pacific Railway. 
Trail, B. C., and Banff, Alberta. 

ALLEN, W. W., ■ 
Consulting Engineer. 

SpccialtiM: DMtrntnz, OoDitryctlnc ud Ortulilng Mlniat, 
lleUlIniWical and Indoitrial PUnU. 

Roana UdT-d BUIr BntldhiK, M-M Browl StrMt, Haw York. 
CaUa Addreaa: “Sarabax," New York. 

ALLEN, HENRY A., ^ ^ ' 
Consulting Mechanical, Electrical ’ and 

Hydraulic Engineer. 
Designing. Estimating, Valuatlng, Testing 

nnd Inspecting Power, Water Works, Hoisting, 
Compressed Air, Pumping, Gas and Irrigation 
I’lants and Machinery. Steam Turbine and 
Gas Producing Plants a Specialty. 

1435 First National Bank Building, 
Chicago. Illinois. 

ANDERSON, ROBERT HAY, 
Consulting Mining Engineer, < 

Apartado 866, Mexico City, Mexico., 
Cables: “Anderson, Mexico.*' 
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ARMSTRONG, L. K., 
Mining Engineer, 

640 Hyde Block, P. O. Box 14, Spokane, Wash. 
Codes: Llcber. Bedford-McNelll. 

ARNETT & CO., \V. D., 
Mini.ng Engineers, 

Examinations and Reports. Assaying and 
Metallurgical Laboratory. Ore Testing Works. 

Reno. Nevada. 

ARTHUR, ED\V.\RD P., Jr., 
Mining Engineer, 

Care Bimetallic Bank. Cripple Creek, Colo. 

ATWATER, RICH.ARD M., Jr., 
Mining Engineer, 

Helena, Mont. 
M. W. Atwater. Robert i.lnton. 

AYRES, W. S., 
Mining .xnd ^Iecii.vnical Engineer, 

Ilazelton. I’a.. and Banff. Alberta. Canada. 
rontuU»tlon, Examination, Reports. Thirteen years 

4»xp*»ii<‘nre as Manae^r of Iron ani Coal Min#*-*. 

BABB, PERCY ANURUS, 

Mining .vnd Met.vli.irgical Engineer, 

BONTHRONE, BARCL.\Y, 
Consulting Mining Engineer, 

014 Hastings Street, Vancouver. B. C. 
Cable Address: "Bonthrone,” Vancouver. 

BORROWE, GEORGE W., 
Mining Engineer, 

Manager Great Boulder Perseverance Gold 
Mining Co., Kalgoorlie, Western Australia. 

BOSQUI, FRANXIS L., 
Met.4llurgic.\l Engineer. 

Temporary Address : Ross, California. 
Cable: “Franbo,” San Francisco. Code: 

Bedfoid-McNeill. 

BRACKETT, F. ERNEST, 
Mining Engineer. 

Coal Mining a Specialty. 
Walsh Building, ('umberland, Maryland. 

BRADLEY, D. H., Jr., 
Mechanical Engineer. 

Reports on Equipments of Mining Properties. 
Plans and Constructs Plants: Electric, Qas or Steam. 

P. O. Box 1.5,>. Parral, Chihuahua, Mexico. 

BRADLEY, FRED W., 
Mining Engineer, 

1611 Franklin St., San Francisco. 
Cable address: “Basalt,” San Francisco. 

Code; Bedford-McNeill. 
Gaute Xo. 12. Mexico City. 

BARD, DARSIE C., 
Mining Engineer, 

130 Pennsylvania Bldg.. 
Ely. Xev. Butte. Mont. 

BARKER & WILSON, 
Mining Engineers, 

Deputy United States Mineral Surveyors, 
Butte, Mont. 

B.ATCHELDER, J. F., 
Mining Engineer. 

Specialty—Magnetic separation Black Sands, 
saving Gold and Platinum values. 

54 First St.. Portland, Oregon. 

BEARDSLEY, G. F., 

Metallurgist. 

Specialty; I’yritic Smelting. 

Canadian Copper Co.. Greenwood, B. C. 

BEATTY, A. CHESTER, 
Mining Engineer, 

71 Broadway, New York, N. Y. 
Cable ; “GraniHe.” Code ; Bedford-McX'elll. 

BERGSTRO.M, O., 
CoruEU Metallurgist. 

Sjiecialty—Mining and Copper Smelting. 
Knudsen Pyritie Process. Butte, Montana. 

J. W. lilULE, A. I. M. E. J. M. sully, S. B. 

BIBLE & SULLY, 
Consulting Mining and Mechanical Engineers. 

Bedford Mc..eill Coae. 
Hanover, Grant t'ounty. New Mexico. 

BLAUVELT, HARRINGTON, 
Mining Engineer and Metallurgist, 
‘ Prescott, Arizona. 

Examinations, Reports and Surveys* 

BLOW, A. A., 

Consulting Mining Engineer, 

Mills Building, New York. 

BOGGS, WM. R., Jr.. 
Chemist and Metallurgist, 

Care of W’. B. A. Dingwall, 
Matehuala, S. L. P., ... Mexico. 

BRANDES, JUAN FELIX, 
Mixing Engineer, 

509 Equitable Building. Denver, Colo. 
2 Keith St.. Berlin, W. Germany. 

Codes; Bedford-McNeill and Western T'nion. 

BRASCHI, VICTOR ^L, e. m., c.e.. 
Engineer and Contr.yctor, 

P. O. Box No. 830. - - Cadena St., No. 2, 
City of Mexico. Mexico. 

BURGER, C. C., 
Consulting Mining Engineer, 

Room 1206, 71 Broadway, New York City. 
Examination and Superintendence of Mining 

Properties. 

CALHOUN, WALTER A., 

Consulting Engineer, 

Mines, Waterworks, 

Railways, Structures. 

New York Office, 74 Broadway. 

Buffalo Office, Mutual Life Building. 

CA>^Y, R. C., 
Consulting Metallurgist. 

Low Grade Copper and Lead Ores with Ex¬ 
cessive Zinc. El Paso, Texas. 

Gust Carlson, Manager. G. A. Wellner, Sec’y, 

CARLSON EXPLORATION CO., 
(Incorporated) 

Exploring and Mining Engineers, 

Operating Churn and Diamond Drills. 

Hlbblng, Minnesota. 

ALVIN B. CARPENTER, E. M. J. C. BRENNON, E. M. 

CARPENTER & BRENNON, 

Mining Engineers, 

Mutual Building, Mexico City, Mexico. 

CARPENTER, F. R., ph. d., f. g. s. a., 
Arthur-Howe Carpenter, Met. Eng. 

Mining and Metallurgical Engineer, 
Equitable Building, - - Denver, Colorado. 

Cable Address. “Carpenter.” 

BREWER, WILLIAM M., 
Consulting Mixing Engineer, 

24 Rae St. (P. O. Box 571), Victoria. B. C. 

BROAD, WALLACE, 
Mining Engineer, 

Shanghai, China. 

BROCKMAN & CO., E. T., 
Mixing Engineering. 

Make Practical Examinations, Reports and 
Estimates. Keystone Building, Pittsburg, Pa. 

BRODIE, WALTER M., 
Mixing Engineer and Metallurgist, 

P. O. Box 219. rhihuahua, Mexico. 

BROWN, CONY T., 
Mixing Engineer. 

Secretary and Treasurer New Mexico School 
of Mines, 

Socorro. New Mexico. 

BROWN, R. GILMAN, e. m.. 
Consulting Engineer. 

Rooms 201-3, l."37 Bush St.. San Francisco, Cal. 
Cable: “Argebv.” San Francisco. 
Code; Bedford-McNeill. 

BROWN, WILTON G., 
Specialist in Ore Treatment, Assayer. 

Tests. Investigations and Reports. 
Bedford-McNeill Code. Helena. Montana- 

BURCH, ALBERT, 
Mixing Engineer, 

1611 Franklin Street, San Francisco, Cal. 

CHANNING, J. PARKE, 
Consulting Engineer, 

11 Broadway. - - New York. 

CHARLETON, DICKINSON & CO., 
Mining Engineers & Mine Managers, 

853 MansioD House Chambers, London. 
Cable AddresiL '^Ingreaslo.** 

Representatives: Singapore, C. O. Wamford Lock; Australia. Syd- , 
ney, C. O. Wamford Lockj U.S. A., San Francisco, R.OilTuan Brown. 

CHASE, EDWIN E., 
Mining Engineer, 

932 Equitable Building, Denver, Colo. 

CHURCH, JOHN A., 
Mining Engineer, 

15 'William Street, New York. 
Cable: "Scotlst.” 

CHURCH, L. C., 
Consulting and Mining Engineer. 

Lead and Zinc a Specialty. 
•Toplln, Missouri. 

CLARKE, ROY H., 
Mining Engineer, 

314-31," I.indelle Block, Spokane. Wash. 

CLAYPOOL, W. M., c. e., m. e.. 

Examinations and Reports for Investors only. 

Prescott, Arizona. 

CLEMENTS, J. MORGAN, 
Economic Geologist and Mining Engineer. 

Bedford-McNeill Code. 
Box 1207, Blsbee, Arlz. 15 William St., N. Y. 
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COLEMAN, R. PREWITT, 
Mixing Engineer, 

.'50.') Union Trust Bldg., Los Angeles, Cal 

COLLINS, GEORGE E., 
Mining Engineer. 

Mine Examinations and Management, 
420 Boston Building. - Denver, Colorado 

Cable Address : “Colcamac,” Denver. 

DTCKSON, ARCHIBALD C, 
•Mixing, Electrical and Mecii.anical 

Engineer, Geoumjist and Mine M.^nager. 
Mica and Diamond a special!v. 

Examination, Report and Estimates on prop¬ 
erties and advice as to most economic meth¬ 
ods of working in India. 

Care of King. Hamilton & Co.. 
Bankers and Agents, Calcutta. India. 

Henry S. King & Co.. 
65 Cornhill, l.ondon, E. C., England. 

ESSELSTYN, J. N., 
Mining Engineer, 

2418 Dana Street, Berkeley, Cal. 
Bedford-McNelll Code. 

EVANS, C. W., 
Mining Engineer and Geologist, 

Ashland, Oregon. T’. S. A. 

DICKMAX & MACKENZIE, 
Mining Engineers, Assayers and Chemists, 

1120 Rookery Bldg., Chicago. 
Cable Address: “Dickmack,” Chicago. 

COMSTOCK, THEO. B., 
Mining Engineer and Metallurgist, 

Beports, Management, Consultation. Act only 
in Interest of Investors. Clients among 

iargest American and European* 
Companies. 

534 Stimson Building, - Los Angeles, Cal. 
Cable Address ; “Tlbico.” Codes : Bedford- 

McNeill, Lleber, Moreing & Neal. 

EVANS, J. W., 
Consulting Mining Engineer, 

Cobalt, Ontario. 

HIGGLES, J. A., 
Mining Engineer, 

With Bewick, Moreing & Co., 
Lawlers, West Australia. 

EVELAXD, A. J., 
Mixing Engineeu and Economic GEoi.otnsT, 
Late Geologist, Mining Bureau, Philippine laiaiiilH. Philippine 

examinations, rei>ort8,'surve>s. Cable ^<Evelau«i, Manila." 

Munilii, P. 1. 

CONNER, J. N. A., 
Mining and Metallurgical Engineer, 

Specialty: Metallurgy, Lead, Copper, and 
Cyanidation of Silver Ores. Examinations, 
Designs, Management and Tests. Metallurgi¬ 
cal Engineer to the Veta Colorado Mining and 
Smelting Company. 

Box 145, Parral, Mexico. 

CONSTANT, C. L., e. m., 

Consulting Mixing Engineer, 

61 Beekman Street, - New York. 

CORNISH, HARRY L., 

Mining Engineer, 

P. 0. Box 634, San Jose, Cal. 

CRAWFORD, W. H., 
Mining Engineer, 

Life Member Ameiicen Institute Minins Ensineers, of Kew Tork^ 
Correspondent in New Yorit, Boston, London end sll the srestest 
minins <'smpe. 716-717 First Nstlonsl Bank Bulldins* 

Beferent.es giren. Nstthrille, Tenn. 

DIKEMAX, J. M., 

Mining Engineer, 

P. 0. Box 145, Delta, Colorado. 

PARISH, JOHN B. 
Mixing Engineer, 

517-520 Cooper Building, Denver, Colorado. 
Cable address : “Parish,” Denver. 

DOBLE, ROBERT McF., 
Consulting and Sudervising Engineer, 

Mechanics. Hydraulics. Electricity. 
Colorado Springs, Colorado. 

FEARX, PERCY L., 
Mining Engineer, 

36 Wall Street, .... New York. 

FERRIER, W. F., bascf. gs.. 

Consulting Mining Engineer & Geologist. 
Late Petrographer to Geological Survey, 

Canada. Box 87, Montpelier, Idaho. 

DORR, JOHN V. X., 
Metallurgical Engineer, 

Lead, S. D. 

FINCH, JOHN WELLINGTON, 
Mixing Engineer and Geologist, 

46 Jacobson Building, - Denver, Colorado. 
Code: Bedford-McNelll. 

DOVETOX & PURIXGTON, 
Mining and Metallurgical Engineers. 

MIdIdx and Oeotorical Examlnationi, Ore Teating, 
Proceaa Derialng aod Oeiign of Ore Treatment Ptente. 

Cable “’'--^ton.” MePbee Building, Dene*-loredo. 

DUBOIS, W. F., 
Mining Engineer. 

Examinations and Superintendence. 
Specialty : Opening New Properties. 

2957 Dearborn St., Seattle, Wash. 

FORBES, DONALD G., 
Mining Engineer and Metallurgist. 

Examinations and Management of Mines on 
Pacific Coast. 

Board of Trade Buildings, Victoria, B. C. 

CROSBY, W. 0., 
Consulting Geologist and Mining Engineer 

Examinations and Reports. 
Massachusetts Institute of Technology. 

Boston, Mass. 

FOWLER, SAMUEL S., 
Mining Engineer and Metallurgist, 

Nelson, British Columbia. 

DUFOURCQ, EDW. L., 
Mining Engineer, 

L. 4 and 5 Produce Exchange Bldg., 
McNeill Code. New York. 

DAGGETT, ELLSWORTH, 
Mining Engineer, 

Salt Lake City.Utah. 

FRANKE, E.MIL A., e. m. 

Mining, Milling and Metallurgy. 
Superintendent of American Metals Company. 

Bedford-McNeill Code. l.as Cruces, N. M. 

DWIGHT, ARTHUR S., 
Mining Engineer and Metallurgist. 

Temporary address, care of R. W. Raymond, 
i>9 John St.. New York, N. Y. 

DEFTY, W. E., 
Mining Engineer, 

Phoenix, Arizona. 
Ckbto Addreu; ewed.” Codei: Lielwr, LcNelll. 

FRENCH, GERMAN, 
Mining Engineer and Mine Managbb, 

Apartado 156, Durango, Mexico. 

EASTON, STAXLY A., 
Mining Engineer. 

Manager Bunker Hill & Sullivan Mining and 
. Concentrating Company. Kellogg, Idaho. 

DE KALB, COURTENAY, 
Mining Engineer a.nd Metallurgist, 

406 Wilcox Building, Los Angeles, California. 
Bedford-McXeill Code. 

EDWARDS, HEXRY W., 
Metallurgical Engineer and Contractor. 

Faroftce and Oaneral Metallargical Coottroctlon. 
At present Remodelling the SllTer City Reduction Works. 

Silver City, New Mexico. 

FRENZEL, A. B., 
Rare Minerals. 

Examination of Rare Mineral Deposits. 
Equitable Bldg., Denver, Colo. 

DEMMING, HENRY C, 
Mining Engineer, 

Geologist, Mineralogist and Chemist. 
Offices and Laboratory, 

16-I7 North Third St., Harrisburg, Pa., U.S.A. 

ELMER, WILLIAM WELLS, 
Consulting Mining Engineer, . 

Wilson Buildi^, - Sumpter, Oregon. 
Cable address: “Elmer,” Sumpter. 
Codes: Bedford-McNelll and Western Union. 

FUNK, WALTER A., 
Mining Engineer, 

U. 8. Drp. Surveyor. Underground Work • SpoeUttY 
Ezaminatioui and Beporta on Mining Properties. 

Central City, Colorado. 

DeVORE, E. H., 
Mining Engineer and Geologist, 

P. 0. Box 249. Office, No. 6, Little Plaza, 
El Paso, Texas. 

EMMENS, NEWTON W., 
Mining Engineer, 

Examinatlone and Reports made upon Minim; Properties. 

Consulting Engineer to Bwood Tin Workers* Gold Mining Co., 

Manager Broadview Mine, Trout Lake City, B. C. 

GARDNER AND SHEARER, 
Contracting Mechanical and Electricai, 

Engineers, 
Avenida Juarez 6, - Mexico, D. F. 

DEVEREUX & SONS, W. B., 
Consulting Mining Engineers, 

99 John Street, New York City. 
Code: Moreing & Neal. 

Cable address : “Walbush.” New York. > <•.. 1 J 

EMMERTOX, F. A., 
Metallurgist, Chemist and Assayer. 

' Mining Properties Examined and Reported on. 
, 9 Bratenahl Bldg., Cleveland, 0. 

GARTHWAITE, E. H., 
Consulting Mining Engineer, 

Oakland Bank of Savings, 

Oakland, Cal. 
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GILCHRIST, PETER S., 
Chemical Engineer. 

Solphoric Acid and Fertilizer Plants Specialties. 
Charlotte, N. C. 

GRANT, R. J., 
Mining Engineer, 

41.") MlninK Exchange Bldg., Denver, Colorado 
Cable address ; “Rogrant.” Code : Bedford 

McNeill. 

GREENLEY, LOUIS A., 
Mining and Metallurgical Engineer, 

204 Vi Washington St., - Portland, Oregon. 

John oross. Louis cohen. 

GROSS & COHEN, 
Mining and Metallurgical Engineers, 

417 .Tackson Bldg., Denver, Colo. 

GUNN, GEO. E., 
Mining Engineer. 

Specialty—Mine Examinations. 
204 Dooly Block, - - Salt Lake City, Utah 

HAAS, HERBERT, 
Metallurgical Engineer. 

Temporary OIBce at Union Iron WortiB Co., Potrero, 
Specialty: Copper and Lead. San Francisco, CsL 

Address: Bedford-McKeill Code. 

HAGGEN, EDWARD A., 
Mining Engineer, 

Revelstoke, British Columbia. 
Examinations and Reports. 

J \V, H H\M1110N. N. V. HANBKtU 

HAMILTON & HANSELL. 
Meciiamcal, Ei.ectuical, Mining Engineers 

29 Broadway, New York. 
Code: Bedfor-l-McNelll. Cable: “Mine-mel.** Iron Ore In- 
veetit^ationHf Mairnetometric Surveys, MUIint; and Concentration. 

HAMMOND, JOHN HAYS, 
CoNSULTi.vG Engineer, 

71 Broadway,.New York. 
43-46 Threadneedle St., London, E. C. 
Codes: Bedford-McNeili's and Lleber's. 

HARRIS, FREDERICK S., 
Mining Engineer, 

Goldfield, Nevada. 
1717 Itallway Exchange, Chicago, 111. 

HARVEY, F. IL, 
Mining and Consulting Engineer, 

Galt. California. 

HELM, J. D., 
Mining Engineer, 

Mine Ezaniinatloii.' Management, Equipment Reports. 
*****°'!i.^*'*'* ^••••"'••es Oss Tnglne snd Gas Producer InatallatloDS. 

Ofiice: 408 Mutual Life Building, Apartado Poatal 8123, 
Mexico City, Mexico. 

D. E. HELLER. 

HELLER & WRIGHT, 
H. J. WRIGHT. 

Mining and Metallurgical Engineers, 
Assayers and Chemists, 

Douglas,.Arizona. 

HERR. HIERO B., 
Consulting Engineer, 

Monadnock Block, - - Chicago. Ill. 

HERZIG, C. S., 
Engineer of Mines, 

62 London Wall, London. E. C., England. 
Care Bewick Morelng & Co. 

HEWITT-CARSTARPHEN CO., 
Engineers, 

221 McPhee Buildinf, Denver^ Colorado^ 
^olosical Examinations and Genesis of Ore Deposits, 

Hydraulic Engineering, Steel Mill Building and Power, 
Transmission Systems o specialty. 

HEYWOOD, WILLIAM A., 
Metallurgist, 

Butte, Montana. 
Smelter Manager Pittsburgh & Montana 

Copper Company. 

HILL, F. A., 
Coal Mining a Specialty, 

609 Mutual Life Bldg., Seattle, Washington. 

ROB’T T. HILL, FREDERICK B. IRVINE, 
Mining Geologist. Civil and Mining Engineer. 

HILL & IRVINE, 
Mining Engineers and Geologists, 

25 Broad St., New York. 
Cable Address: ‘^Inquirendo.** Telephone, 1214 Broad. 

VICTOR G. HILLS. FRANK G. WILLIS. 

HILLS & WILLIS. 
Mining Engineers, 

Cripple Creek, Colorado. 
Cable Addresa: “Hill will,” Crlpplecreek. 

Codea: Western Union, Morelng i Neal, Bedford-McNein. 

HOAR, FREDERIC W., 
Mining Engineer and Metallurgist. 

Specialty—Copper. 10 years operating In 
\rizona and Southwest. Code; Bedford-Mc- 
Veill. Tombstone. Arizona. 

HUGHES, THOMAS, 
Consulting Mining Engineer, 

Box 255, Tucson, Arizona. 
Brest. Mineral Hill Copper & Gold Company. 

HUNT ELLERY W., 
Civil and Mining Engineer, 

U. S. Deputy Mineral Surveyor, 
Sllverton, Colorado. 

HUNT, ROBERT W., & CO., 
Bureau Inspection, Tests and Consultation. 

Chemical Analyses, Physical Tests. 

Inspections and Reports. 

1121 The Rookery,.Chicago^ 

66 Broadway, New York. 

Monongahela Bank Building, Pittsburg. 

31 Norfolk House, London. 

HUNTLEY, D. B., 
Mining Engineer and Metallurgist, 

31 Bella Vista Avenue, Oakland. Cal. 

HUTCHINS, J. P., 
Mining Engineer, 

Cable : “Jakuch.” 52 Broadway, New York. 
Temporarily, Paramaribo. Dutch Guiana, S.A. 

HOBSON & CO., FRANCIS J.7 
Mining Engineers and Metallurgists, 

Apartado 42, Guanajuato, Mexico. 

(.'able ; “Hobson.” Code : Bedford-McNelll. 

HODGE, BENJAMIN, 
Mining Engineer 

Specialty—Zinc Mining. 
Laboratory—Platteville, Wla. 

HOFFMANN, ROSS B., 
Mining Engineer, 

566 31st Street, Oakland. California. 

HOLDEN, EDWIN C, 
Mining Engineer, 

74 Wall Street. New York City. 

HOLLAND, CHAS. H., 
Metallurgist and Analytical Cheyiist. 

Examinations and Superintendence of Properties^ 

P. O. Box 415, Auckland, New Zealand. 
Cable Address: ^'Reduction/* Auckland. Code: Morelng A NeaL 

HOLLAND, L. E. S., 
Mining Engineer and Metallurgist, 

Siipt. of Mines. Smuggler-Union Mining Co., 
'I'elluridc. Colorado. 

HOLLIS, H. L., 
Mining Engineer and Metallurgist, 

1417 rir-'t National Bank Building. Chicago. 

HOLLOW, JAMES T., 
Mining Engineer, 

Barberton, South Africa. 

HOLMES, GEORGE L., a. s. m. e.. 
Consulting Engineer, 

Placer Dredging, - 140 Santa Clara Ave., 
Oakland. California. 

HUTCHINSON, W. SPENCER, 
Mining Engineer, 

l6l Milk Street, Boston, Mass. 

JANIN, STEBBINS AND SMITH, 
Consulting Mining Engineers, 

804 Union Savings Bank Bldg., Oakland, Cal. 
Cable : “Diorite.” Code ; Bedford-McNelll. 

JENKS, ARTHUR W., 
Mining Engineer and Metallurgist, 

033 Eleventh Street, 
San Diego, - - - California. 

JENNINGS, E. P., 
Mining Engineer, 

Salt Lake City, Utah. P. O. Box 841. 

JONES, CHARLES COLCOCK, 
Consulting Mining Engineer. 

Examinations and Reports. 
Late Hlnlog Engineer to the Mountain Copper Company, Ltd. 

247 Pacific Electric Bldg., Los Angeles, Cal. 

KEDZIE, G. E., 
Mining and Consulting Engineer, 

Examination and Development of Mexican 
Mines. Durango. Mexico. 

KEMPTON, C. W. & P. B. McCOY, 
Mining Engineers, 

Mining, Milling, Exploration, 

29 Broadway,.New York. 

Cable address: “Macton,” New York. 

Code : Western T'nion. 

L. K. KENNEDY, W. P. LASS. 
U. S. Dep. Min. Surveyor. 

KENNEDY & LASS, 
Mines examined and reported upon. 

Greenwater. Cal. Code ; Bedford-McNeill. 

KENNEDY, JULIAN, 
Engineer, 

HEWETT, G. C., 
Mining Engineer, 

Colorado Springs, Colo. 
Cable address : “Hewett.” Code : Bedford- 

McNeill. 

HOLMS, W. L., 
Metallurgical Engineer, 

Calle de Tiburcio No. 18, P. O. Box 1172, 
Mexico, D. F. 

Cable Address: ^^Holms.** Code:Bedford-McNelll, 

The Bessemer Building, Sixth Street and 

Duquesne Way, 

Pittsburg, Pa., U. S. A. 

Cable address ; “Engineer,” Pittsburg. 
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KERR. MARK B., 
COXSILTIXO Exgixeek 

for tbe West End Con. Minins: Co., Montana Tonoiwh Mininfr Co.^ 
^Idtield Souv«^nir Minins Co. and The Cnyamaca Co. of Cal. 

Addreaa: Tonopah. Nevada. 
Econoniir mine inanayHinent and ayatentatir d velopment outlined 

KING, JACOB, 
Mixing Engineer, 

Clifton, Arizona. 

KIRBY, EDMUND B., 
Consulting Mining Engineer and Metal¬ 

lurgist. 
BzamiiiitiuD of Mining InvestnieiiU and EnterpriMi. 

701 Security BldR., St. Louis, Mo. 

KLEPETKO, FRANK, e. m.. 

Consulting Engineer, 
Mining and Metallurgy. 

Specialty—Metallurgy of Copper. 
Offices : .S07 Battery l*ark Bldg., 21-24 State 

Street, New York City. 
Lately manager Boston and Consolidated 

Copper and Silver Mining Company and of 
the Reduction Works of the Anaconda Cop¬ 
per Mining Company of Montana. 

At present Consulting Engineer Cerro de 
Pasco Mining Company of I’eru, Boston and 
Montana Consolidated Copper and Silver 
Mining Company of Montana, and Mlchig.nn 
Copper Smelting Company of Michigan. 

IIEXKV H. KNOX. JOHN II. ALLEN. 

KNOX & ALLEN, 
Mining and Metallurgical Engineers, 

82 Beaver St.. New York. 
Cable address: "Allenox,” New York. 

KNOX, NEWTON BOOTH, 
Mining Engineer, 

Care Poliak Bros., Yokohama, Japan. 
Cable address : “Newlknox,” Yokohama. 

KNOX, SCHLAPP & CO., 
Mining Engineers and Metallurgists, 

163-169 William Street, 
Melbourne. Australia. 

LAIRD, GEORGE A., e. m.. 

Copper Queen Consolidated Mining Co.’s 
Sierra de Cobre Mines. 

Cananea. Sonora, Mexico. 

LAMONT, EUGENE M., 
Consulting Mining Engineer, 

568 Clarkson Street, Denver, Colorado. 
Manager Raymond Consolidated Mines Com¬ 

pany, Ohio City, Coiorado. 

LAMMERS, THEO. L., 
Mining and Consulting Engineer, 

609 Peyton Building. Spokane, Washington. 
Code ; Moreing & Neal. 

LANDES, HENRY, 
Consulting Geologist. 

Consultations, Examinations, Reports. Pro¬ 
fessor of Geology, University of Washington. 

Seattle. Washington. 

LAWRENCE, BENJAMIN B., 
Consulting Mining Engineer, 

60 Wall St., New York. 

LAWRENCE, T. J., 
Mining Engineer. 

Kz«mlD«tions, ReportP, AsMyi and Aualjaet 
Plants Desif^ned and Constructed. 

Topia, Durango, Meiico. 
Gable Address: <<Slmigo.** Code: Lleber. 

LEFEVRE, HENRY F., 
Consulting Mini.ng Engineer. 

Management, Examinations, Explorations. 
Consultation in Nicaragua, Honduras, Salva¬ 
dor, Costa Rica and Guatemala. 

Managua-Nicaragua cable address; Lefevre- 
Managua. 

Room 810, 71 Broadway, New York City. 
Cable address: Sobajor, New Y’ork. 

Bedford-McNeill Code. 

LEGGAT, ALEXANDER, 
Mining Engineer, 

P. O. Box 15, Butte, Montana. 

LEGGETT, THOS. HAIGHT, 
Consulting Mining Engineer, 

Salisbury House, I.ondon, E. C.. England. 
Code address: ••Descension,” London. 

MAYNARD, GEORGE W., 
Consulting Mining and Metallurgical 

Engineer, 
Rooms 40 to .50, No. 20 Nassau St., New York 

LIDNER, P. G., 
Mining Engineer. 

Examinations. Reports. Management. 
Avenlda B.'ilderns 818, Vivienda 4, Mexico, D. F. 

McClelland, j. f., 
Mining Engineer. 

Tonopah,.Nevada, 
Code ; Bedford-McNeill. 

LINEBERGER & RONE, 
Civil and Mining Engineers. 

Surveys. Plans, Estimates. Reports. 
Estacion de Pedrlcefia, Dgo , Mexico. 

Code: B.-.ironl-MrNrill. 

LISBO.Y M. ARROJADO R., 
Consulting, Mining and Civil Engineer, 
Rua Santos Dumond^ Xo. 6, Petropolis^ Rio de Janeiro, Brazil. 

Mining Examinations, Reports, Consultations. 
Cable Address: <‘IJ8l*oa.’* Code: Bedford-McNeill. 

LLOYD, R. L., 
Metallurgist, 

Braden Copper Company, Chile. 
I'. S. Address—71 Broadway, New York. 

LONG, FREDERIC H., 
Consulting Mining .a.nd Metallurgical 

Engineer, 
Schiller Building, Chicago. 

LORING, FRANK C., 

Mining Engineer, 

Cohalt, Ont. • 

LORING. W. J., 
Mining Engineer. 

Australasian Representative, Bewick Moreing A Co., 
Australia. 

Cable Address: ^‘Lorliig, Mellioume.” Codes: Moreing 
A Neal, Bedford McXelll, Lleiter, Western Union. 

l.OVELY, W. H. C, 
METALLURiJIST AND MINING ENGINEER, 

Club Chas., Phillip Street. 
Sidney. AustraKa. 

LOWE, WILLL\M BELL, 
Mixing Engineer, 

42 Broadway. N>w York City. 

MACDONALD, BERNARD, 
Consulting Mining Engineer. 

Apartado 33. Guanajuato, Mexico. 
Examines and reports on mines and reduc¬ 

tion plants in Mexico. 

C. II. MACNUTT. E. C. VIGEON. 

MACNUTT & VIGEON, 
Mixing and Metallurgical Engineers. 

Consulting, Management and Examinations. 
Address: Postal, Punta Arenas, Chile, 

Valparaiso. Casilla, 32. 
Cable : “Macvlg.” Codes : Bedford-McNeill, 

Liebers, and A. B. C., 5th edition. 

I MALCOLM SON, JAMES W., 
I Mixing Engineer, 
I Mills Building, P. O. Box 32T, 
1 El Paso, Texas. 

MANDELL, FRANK C., 
Mining Engineer, 

Hailey,.Idaho. 

MARSTERS, V. F., a. m., 

> Consulting Geologist and Petrograpiier, 
Geologist to the Republic of Peru, 

! Sub-Station 84, New Y’ork City. 
Lima, Peru, South America. 

MATHIS, T. S., 
Mining Engineer, ’ 

Care of D. M. Riordan. 42 Broadway, 
New York City. 

McCORD, WILLIAM H., 
Engineer, 

Apartado 2405, Mexico City, Mexico. 

McCullough, a., b. a.. 
Mixing Engineer and Assayer. 

Smelter Shipments Superintended. 
1201 I’aciflc Ave., Tacoma. Wash. 

McLennan, john f., 
Mining Engineer. 

Examinations. Reports, Consultations. Cor¬ 
respondence solicited. 

1062 Grange St., Los Angeles. Cal. 

MERRILL, FREDERICK J. H., 
Consulting Geologist, 

306 West 111th St. Late 225 West End Ave. 
New York. 

IxIESSITER, E. H., 
Engineer, 

Room 2700. Park Row Bldg., New York. 

C. B. Mumy. 8. T. Flero. G. P. lUury. 

Metallurgical Laboratory, The. 
Bureso of Inspection. 

Analyticel ChemistSy Chemical and Mining Engineers. 
611 Bailey Farrel Bulldingy Pittsburg, Pa. 

Examiostion of Properties. ConsultstiooSb 

MILLEN, J. D., F. G. s., F. c. s., 
CONSULTING MINING AND METALLURGICAL ENGINEKB^ 

Metsllurgicsl Engineer Mt. Bischoff Tin Miuiug Co. Con- 
* suiting Mining Engineer, Togo Tin Mining Co., Bonanza, 
G. M. Oo. SpedsUy: Tin. Lsnnceston, Tasmania. Australia. 
Cable Address: <'Tln,*’ Lannceston. Code: Bedford MoNeilL 

MILLER, G. W., E. M., c. e.. 

Consulting Mining Engineer and Gbologisi 
Mine Examinations, Advisory Reports. 

Economic methods of developing prospects and operating mines. 

1643 Champa St., Denver, Colo. 

MILLER, W. CLAYTON, 
Mining Engineer, 

General Manager Federal Mining & Smelting 
Company, Spokane, Washington. 

MINARD, FREDERICK H., 
! Mining Engineer, 
I 407 Equitable Bldg., Denver, Colorado. 
1 Cable address: “Minard.” Denver. Code: 
j Bedford-McNeill. Telephone, 1611. 

I MOLSON, C. A., 
1 Mining Engineer. 

Dooly Building. Salt Lake City, Utah. 
I Cable address; “Molson.” Salt Lake. Codes: 
I Bedford-McNeill, Moreing & Ne.il. 

MORGAN, DONALD R., 
Mixing Engineer, 

Plaza Bolivar No. 16. Monterrey, N. L., Mexico 
Ezaminstlons and Management of Mines In Mexico 

Csble: “Df»nmor,** M<*nterrey, (Mex.) Code:Bedford M Neill 

MORROW, JOHN T., m. e. e. e.. 
Consulting Engineer, 

New Y’ork : Paris ; 
24 Broad Street. 37, Bd. Hau-ssmann. 



December 29, 1906. THE ENGINEERING AND MINING JOURNAL. 53 

MUDD, SEELEY W., 
Mining Engineer, 

1103-4 Braly Building, Los Angeles, Cal. 
Code : Bedford-McNeili. 

MUSGRAVE, E.. C., 
Mining Engineer, 

Reports and Management. Victoria, B. C. 

NAHL, ARTHUR C, 
Consulting Engineer, 

Triunfo, Baja California, Mexico. 

NASON, FR.\XK L., 
Geologist ano Mining Engineer. 

lieveiopment. Examining and Reporting on 
ail kinds of Mines and Mining Properties. 

Telephone .5502-10. West Haven, Conn. 

NEILL, JAMES W., 
Consulting, Mining and Metallurgical 

Engineer, 
Pasadena. California. Salt Lake City. T'tah. 

Cable : “Gymneil." Bedford-McNeill ('od“. 

PARROTT, T. S., c. e.. 
Mining and Consulting Engineer, 

173 Exploration Buildinga, Johanneabnrg, Sooth Africo. 
Cable: “Parophite.” Code8;Bedford-McNeIll and A.B.C., 6th Edition. 

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-McXelll Code. 
.\gents in all the principal mining centers. 

PECK, WM. A., c. E., 
Civil and Mining Engineer. 

IT. S. Deputy 1643 Champa St., 
Mineral Surveyor. Denver, Colo. 

PELLEW-HARVEY & FELL, 
Mining Engineers and Metallurgists, 

SI Wallhrook, Txindon, E. C. 
W. Pellew-Harvev, F. C. S., M. I. M. M. 

E. Nelaen Fell, A. R. S. H., M. A. 1. H. E., H. 1. H. U. 

PERRY, O. B., 

Mining Engineer, 

NICHOLS, HORACE G., 
Mining Engineer, 

Manager Aramecina Gold & Silver Mining Co., 
Honduras, C. A. 

NICHOLS, RALPH, e. m. &c.e.. 
Consulting Mining Engineer, 

146 Benton St., Aurora, Illinoia. Cable Address: ^^Klchola,*’ 
Aurora, lllinoia. London Addreaa: Care F. P. Fuller, Eaq., 

138 Salisbury House, London Wall, London, £. C., Eng. 

NICHOLSON, FRANK, 

Consulting Engineer, 

306-310 Miners Bank Bldg., Joplin, Mo. 

NICHOLSON, HUDSON H., 

71 Broadway, New York City. 

PETERS, EDWARD D., 
Mining Engineer and Metallurgist. 

Address all Letters and Telegrams, 
38 Percival St.. Dorchester, Mass. 

Cable address: “Peters,” Boston. 

PETERSON, BERT., 
Mining Engineer, 

P. O. Box 5, Santa Barbara, 
Chihuahua, Mexico. 

PHILLIPS & COMPANY, WM. B., 
Engineers and Chemists, 

Birmingham Testing Laboratory, 
Birmingham, Alabama. 

Consulting Mining Engineer, 

1734 N Street, T.incoln, Nebraska. 

NOURSE, C. F., 
Civil and Mining Engineer, 

Mine Examinations and Surveys, 
Room 193, Crocker Building. 

San Francisco, Cal. 

NOYES, WILLIAM S., 

POMEROY, WM. A., 
Mining Engineer, 

General Manager Palmarejo k Mexican Gold Pieldi, Ltd.* 
Consulting Engineer, Oxnam Prospecting Company, No. 1 Lt4>> 

Chinipas, Cblbuahua, Mexico. 
Cable; “Wepawa.” Code: Bedford-McNeflL 

PRICHARD, W. A., 
Mining Engineer, 

Apartado No. 1060, Mexico City, Mei. 
Cable: “I’arallel-Mexico City.” 

Mining Engineer, 

Albany Block, Oakland, Cal. 

K. K. olcott. r. R. corning. robt. peele. 
OLCOTT, CORNING & PEELE, 
Consulting JIining and Metallurgical 

Enc.inekhs. 
36 Wall St., New York. Cable: “Kramolena.” 

OVERSTROM, GUSTAVE A., 

PRITCHETT, C. W., 
Mining Engineer, 

2735 Boulevard P. Denver, Colorado. 
Specialty—Examinations in Mexico. 

PROBERT, FRANK H., 
Consulting Mining Engineer, 

230-231 Bradbury Bldg.. Los Angeles. Cal. 
Codes: Western Union and Bedford-McNelll. 

Consulting Engineer, 

Mill and Smelter Construction. Specialty— 
Concentration of Ores. 

University of Utah, Salt I.ake City, Utah. 

QUENEAU, A. L., 
Mining Engineer and Metallurgist, 

Care Bewick. Morelng & Co., 
62 London Wall, Ixindon, England. 

PACKARD, GEORGE A., 
Metallurgist and Mining Engi^er, 

Wakefield. Mass. 
Boston Office : 50 Congress Street. 

RAINSRORD, RALPH S., 
Mining Engineer, 

Care American Smelting and Refining Co., 
Salt Lake City, Utah. 

RANDOLPH, JOHN C. F., 
Consulting Mining Engineer, 

Mills Bldg., 15 Broad and 35 Wall St., N. Y. 
Cable address: “Rhosgog,” New York. 

Codes: Morelng & Neal, Bedford-McNelll. 

RAYMOND, ROSSITER W., 
Mining Engineer and Metallurgist, 

99 John St., New York. P. O. Box 223. 

REBBECK, JAMES K,, 
Consulting Mechanical Engineer. 

Steamers Designed, Quotations on Machinery. 
Plans, Si>eciflcation8. * Si^cial Designs. Reports, Surreys 

and Sujterrlsion. 
Booms 32-33 Board of Trade Building, Victoria, B. C. 

REED, DAVID CARLYLE, 
Mining and Civil Engineer, 

580 Leonde Andrade. Lima. Peru, S. A. 
Cable address: “Decreed.” Lima. 

Codes : A. B. C., Liebers, Bedford-McNeill. 

REVETT, BEN STANLEY, 
Mining Engineer, 

Alluvial Mining and Installations, 
' Breckenrldge. Colorado. 

RICHARDS, ROBERT H., 
Ore Dressing. 

Massachusetts Institute of Technology, 
Boston, Massachusetts. 

RIEBLING, H. F. A., 
Metallurgical Engineer, 

Milling Propositions Examined and riantH 
Installed. Cyanlding a Specialty. 

P. O. Box 342. Colorado Springs, Colo. 

RIORDAN, D. M., 
Consulting Engineer. 

Mining Investigations especially carefully 
made for responsible intending investors. 

42 Broadway, New York City. 

ROGERS, ALLEN HASTINGS, 
Mining Engineer, 

82 Beaver Street, New York. 

ROGERS, A. P., 
Mining Engineer, 

4'?6 Bradbury Building, Los Angeles, Cal. 
Code: Bedford-McNeill. 

ROGERS, E. M., 

Consulting Mining Engineer, 

32 Broadway, - - - New York. N. Y. 

ROHLFING, D. P., 
Consulting Mining Engineer, 

531-2 Atlas Building, Salt I.ake City, Utah. 

ROPES, L. S., s. B., 

Consulting Mining Engineer, 
■328 Clarke Street, Helena, Mont 

gii-Artnt/'Tidpnt Cataract Copn«»r_Mining Co. 

ROOTE, GILBERT J., Mem. am.i. m. e.. 

Mining Engineer, 

1260 O’Farrel Street. San Francisco, Cal. 

RUTLEDGE, J. J., ph. d.. 

Mining Engineer and Geologist. 
Specialties—Coal. Iron and Pyrites 

Surface Prospecting, Diamond Drilling, Mine ^nlpment. 
213 Courtland St.. Baltimore. Md. 

SANDERS, WILBUR E., 
Mining Engineer, 

Helena, . . . . Montnun 

PARKER & PARKER, 
Mining and Consulting E.ngineers, 

El Paso, Texas. 
Examinations and Reports on Mining Properties. 
Cable Address: <<Parker.” Western UdIod Codes. 

RALSTON, JOHN C, 
Mining Engineer, 

464 Eleventh Street. Oakland, California. 
Bedford-McNeill Code. 

SCHIERTZ, F. A., 
Metallurgist and Mining Engineer. 

Specialty—Gold, Silver. Lead. 
Gould Mines Co., Gould, Montana. 
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SCHROTER. GEO. A., 
Mining Engineer. 

Denver, Colorado. 
Ill Broadway, New York. 

Code: Bedford-McNeill. 

SCHWARZ, THEODORE E., 
Mining Engineer. 

Management, Examination and Develop- 
m''nt of Mines. _ ^ , 

Office, 204 Colorado Bldg., Denver, Colo. 

SCOBEY, JESSE, 
Mining Engineer, 

Oencnl Bfan^i^er **Prlde of the West" H. A M. Co., 
Mofalei or Daqnetoe, Arizono. CobleAddress: ^^Scobey/* 

Borne Address: 3434 Colfax Art, Denver, Colorado. 

SCOTT, HERBERT KILBURN, 
Consulting Mining Engineer, 

16 St. Helens Place, London, England. 
Cable address : “Jacutlnga," London 

SEAMON, W. H., Mem..4M.c.s..AM.i.M.E. 

CUEMIST AND MINING ENGINEER, 

236 Avenida de Independencia, Apartado 247, 
Chihuahua. Mexico. 

SEBBEN, EDW. W., Mem. Am. Inst. m.e. 
Mining and Consulting Engineer. 

Mines Examined, Reports Made. 
412 Commonwealth Bldg., Denver, Colorado. 

Code: Moreing & Neal. 

SECOR, W. O., 
Mining Engineer. 

Acts In Interest of Investors only. 
418-419 Pacific Electric Building, 

I.OS Angeles, Cal. 

SHARPLESS, FRED’K F., 
Consulting Mining Engineer. 

with the Consolidated Mines Selection Co., Limited, 
of London. 63 Broadway, New York. 

Cable Address: ^^Fresharp,*’ N. Y. ^dford-McNeiU Code. 

SHAW, JOSEPH J., 
Mining Engineer. 

Preventton And control of fire in inlpbide ore bodies a special¬ 
ty. (Now with United Verde Copper Company.) 

Jerome, Arizona. 

SHAW, RICHARD C, 

GeS^M^r^onl^zu^^^^ 

SHIPMAN, H. A., 
Mining Engineer, 

415 Mining Exchange Bldg., Denver, 0010. 
Cable address ; ‘•Shipman.” Code ; Bedford- 

McNeill. 

SHURICK, A. T., 
Specialty—Coal and Coke. 

Engineer Coal Dept.. Amalgamated Copper Co. 
Diamondville, Wyoming. 

SIMONDS & BURNS, 

Mining Engineer, 

60 Wall Street, - - - - New York. 

SIZER, F. L., 
Consulting Mining Engineer. 

Specialty—Mine Examinations. 
Helena. Montana. 

iNEDAKER, JAMES ANGUS, 
Mining Engineer, 

850 Equitable Bldg., Denver, Colo., U. G. A. 
Cable address: “Snedaker." Denver, 

f'odes: Western T'nlon and Bedford-McNelli. 

SPALDING, E. P., 
Mining Engineer, 

Manager Monarch Mining Co., Ltd. 
Examinations and Reports. 

BedfordMcXeill Code. Murray, Idaho. 

SPILSBURY, E. GYBBON, 
Consulting, Civil, Mining and Metal¬ 

lurgical Engineer. 
4.5 Broadway. - New York. 

Cable address: “Spilroe," New York. 

STADELMANN, G., 
Consulting Mining Engineer, 

Apartado 529, 
Avenida Morelos No. 4. Mexico. 

yTANFORD, RICHARD B., 
Mining Engineer. 

Manager The Slempre Viva Mines, 
Bluefield. Nicaragua, Central America. 

Low Grad* Gold Orss a Specialty. Code; Bedford McNeill. 

STEPHENS, A. H., 
Electrical and Mechanical Engineer. 

Mining Plants Designed and Installed. 
816 W. Mercury St., Butte, Mont. 

STEVENS, W. A., 
Formerly of Idaho, now operating In Nevada. 

Address: Carmel Ave., Piedmont, Cal., 
and Ooldfleld, Nevada. 

STOW, AUDLEY H., 
Mining Engineer. 

Eighteen years’ practice in West Virginia. 
Construction, Sufveys, Reports. Inspections. 

Maybeury, West Virginia. 

SUSSMANN, OTTO, ph. d.. 

Mining Engineer, 
52 P,roadway, Atlas Block. 

New York. Salt Lake City, Utah 

SUSTERIC, FERDINAND, 

Mining Engineer .\nd Metallurgist, 

Etzatlan, Jalisco, Mexico. 

W. T. SWOYER. E. VAN DREVELDT. 

SWOYER & VAN DREVELDT, 
CoNSULTi.vG Mining Engineers. 

P. O. Box 91, Parral, Chihuahua, Mexico. 

TANNER, WALLACE W.. 
Consulting Mechanical and 

Mining E.vginebr. 
Specialty—Copper Smelting and Concentra¬ 

tion of Ores. Lately Engineer Mining Depart¬ 
ment Allls-Chalmers Co. Previously Chief 
Draftsman Anaconda Copper Mining Co.’s Re¬ 
duction Works, Anaconda, Montana. 

Office—316 Dooly Block, Salt I.Rke City, 
Utah. 

TATUM, LAWRENCE W., 

Consulting Mining Engineer 
AND Metallurgist, 

THAYER, B. B., 
Mining Engineer, 

Room 2000, 42 Broadwav, New York. N. Y. 
Code : Bedford-McNeill. Cable address : Reyaht. 

C. henry THOMPSON. LANE C. GILLIAM. 

THOMPSON & GILLIAM, 
Mining Engineers, 

Examioationt and Reports on Hines. Best bank referenoaa 
Codes: Moreing A Neal, Bedford-McNeill. Ceble Addreee: * 

“Tbogil,” 509 Union Truit Building, Loe Angelee. 

THORNE, W. E., 
Hydraulic and Mining Engineer. 

Specialty — Commercial Mining. Manager 
Snowstorm Hydraulic Company. Code: Bed¬ 
ford-McNeill, 420 McPbee Bldg. Denver, Colo. 

THYNG, W. S., 
Mining Engineer, 

Mine Examinations and Management, 
511 Empire State Building, Spokane, Wash. 

Code : Bedford-McNeill. 

TIMMONS, COLIN, 
Mining Engineer, 

Examinations and Exploration in Mexico, 
Taxco, Guerrero, Mexico. 

TODD, ROBT B., 
Mines and Mining, 

also California Assay Office, 
Goldfield, Nevada. 

TOLL, RENSSELAER H., 
Engineer op Mines. 

Examinations, Reports, Consultation. 
Cripple Creek, - - Colorado. 

TONKING, JAS. B., 
Consulting Mining Engineer. 

Zinc and Iron Properties a Specialty. 
100 Broadway, New York City. 

TOWNSEND, ARTHUR R., 
Mining Engineer. 

Mines Examined and Reported on, 
114 Liberty St., N. Y. Telluride, Colo. 

Code : Bedford-McNeill. 

TREADWELL, JOHN C., 
Manager Sahuayaean Mining Co. 

Will make examinations In Western Chihuahua. 
Bedford-McNeill Cofle. 

Ocampo. Chihuahua, Mexico. 

TREGO, FRANK H., 

OPERATING Engineer, 

The Engineering of Zinc Mining and Metallurgy. 

The Trego Furnace. 

Examinations and Reports. 

General Offices: Plattevlllo, Wisconsin. 

SMITH. ALFRED MERRITT, | “*24 New York Life Building 

Mining Engineer and Metallurgist. I Chicago, Illinois. 
Min* Euminatinnt and Reporta. HeUIlnrglat Colburn Minea At present lU MCXicO ; addrCSS ApattadO 
Co., PnnUrenaa, Coata Rica. Pnntarenaa, Coata Rica, Central 
AflMiica. Code: Bedford Code word *‘Elmo.** ^ 

TRENT, L. C, 
Consulting Mining Engineer, 

3201 I’aclflc Ave.. San Francisco. Cal. 
Cable address: “Lamartine.” San Francisco. 

TRERISE, JOSIAH H., 
Consulting Mining Engineer, 

P. O. Box 2086. 
Johannesburg, - - - South Africa. 

TURNER, H. W., 

Mining Engineer, 

The “Angelus,” - Portland. Oregon. 

TUTTLE, EDGAR G., e.m.. 
Copper, Iron & Coal Mining—Concentration 

Breckenridge, Colorado. 
Formerly with CembrU Iron Co., Mexican IntemattoDal 

Railway, Lewlaohn Bro«., U Cohre Mines, Cuba. 

SMITH, FRANKLIN WHEATON, 
Mining Engineer, 

Blsbee,.Arizona. 
Code: Bedford-McXelll. 

TAYS, E. A. H., 
Mining Engineer, 

Fuerte. Sinaloa, Mexico.- 
Specialty—I’rofesslonal work In Mexico. 

VON LEER, I. WAYNE, *“ ^ \ 
Mining and Civil Operating Engineer. 

Specialty—Economic Management. 
52 Front St., New York. 
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VOX ROSEXDERG, LEO, 
Min’ino Work a Specialty. 

Examination of Hininic Propartles, Beporte, BCapa of 
Minen, Etc. 

42 Broadway, New York. 
Cable Addreea: “Porphyry,” New York, 

'WALLACE, H. VINCENT, 
Consulting Mining Engineer, 

Nogales, Arizona. 
Codes: Morelng & Neal, Bedford-McNelll, 

Anglo-.American. 

AVARD, HOWARD R., s. b., a. m.. 
Mining Engineer. 

Examinations and Reports. 
Suite 42 and 43. Bank of Arizona Building, 

Prescott. Arizona. 

WATSON, R. B., 
Mining Engineer, 

■Consulting Engineer to Shannon Copper Co., 
52 Broadway, New York Clly. 

WATTERS, D. M., 
Mining Engineer and Metallurgist, 

r. O. Box 865, - - - Baker City, Oregon, 
Code : Moreing & Neal. 

“WEINBERG, E. A., 
Mining and Metallurgical Engineer. 

Specialty—New Organization of Metallurgi¬ 
cal Works for Copper, Lead, Zinc and Nickel. 

The Chillairne Co., Ltd., 89 Qneen 8t., Melbourne, Anatralia. 

WELCH. MAX J., M. E., 

Superintend Construction op 
Industrial Plants, 

Denver, Colorado. 

WELSH, NORVAL, 
Engineer, 

Siipt. of Mines. Sta. Brigida Gold Company, 
Ocampo, Cliihi’ahua, Mexico. 

WEN STROM, OLOF, 
Consulting Mining Engineer^ 

Copper. 

Boom S3, 113 Devonshire 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. 

WILSON, ALFRED W. G., 
Engineer and Geologist. 

Sperlalty: Applications of Geology to Engineering and Hlnlng 
prohlemt. ExAminatlons, Reports, Surveys. 
Code: Bedford-McNelH. 197 Park Avenue, Montreal, Canada. 

WILSON, HAROLD, b. sc. m. inst.m. m.. 

Mining Engineer. 
Examinations, Advice or Management. 

P. O. Box 243, Denver, Colo. 
Code; Bedford-McNelll. 

WILLIAMS. H. J. CARNEGIE, 
Mining Engineer and Mine Manager. 

The Copper Mining and Smelting Co., Ltd., 
of Ont., Bruce Mines, Ontario. 

Cable Addreas: “Carnegie,” Brnce lllnea. Code: Morelng A Neal. 

WILLIAMS, PERCY, 
Mining Engineer. 

Specialist on Sonthwestern and Mexican 
Copper Mining and Metallurgical Enterprises, 

ilorelng & Neal Code. Tucson, Arizona, 

WILLMOTT, A. B., aime. fgs., 

Snperlntendent of Mlnea, The Lake Superior Corporation. 
Reports on Nickel, Iron and other Minerals In Odtsrio. 

Sault Ste. Marie,.Canada. 
Codes: Western Cnion, Lfebers. 

WOLF, H/^RRY J., 
Mining Engineer. 

Mining Engineer to Camp Bird, Ltd,, 
Camp Bird, Colo. 

WOOD, GEORGE R., 
Electrical Mining Engineer. 

Complete Electrical Coal Mining Plants. 
Estimates, Examinations and Reports. 

Farmers’ Bank Bldg., Pittsburg, Pa. 

WORCESTER, S. A., 
Consulting Mechanical Engineer. 

I.abor-Saving Mining, Milling 
and Ore-Handling Plants. 

207 South 5th Street, Victor, Colorado. 

WORD, WILLIAM F., 
Mining Engineer, 

Helena,.Montana. 

WRIGHT, LOUIS A., 
Mining Engineer, 

Room 1445, - 42 Broadwav, New York. 
Code: Bedford-McNelll. 

YEATMAN, POPE, 
Mining Engineer, 

71 Broadway. - - - New York. 
Code : Bedford-McNelll. 

YOUNG, ROBERT, 
Consulting and Mining Engineer, 

Investigations and Reports. 
Tacoma, Washington. 

YUNGE, GUILLER.MO, 
Mining Engineer, 

Specialty—Reports on Copper and Gold Mines. 
Santiago, Chile. 

DIRECTORY OF ASSAYERS AND CHEMISTS. 

AUSTEN, DR. PETER T., f. c. s.. 
Consulting Ciik.mist and Expert. 

Remedying Defects in I'roeesses. Improv¬ 
ing and Inventing Processes. Improving <iual- 
ity and Yield of Products.' Testing and Re- 
ixtrtiug on New I’roeesses. Working Out 
.Manufacturing Formnias. -Utilizing Wastes 
and Unapplied Substances. Softening and 
•Clarifying Water. Reducing Manufacturing 
•Costs. Exiieriinental Tests and Investigations. 

■SO Pine Street, New York. 

BOGGS, G. W., c. E., 
Assayer, Chemist and Cyanide Expert, 

•Care of Oeiser Grand Hotel, Baker City, Ore 
Reports, Specifications, Kxsmlnatlons and Cyanide Tests. 

CorpsiMindence Solicited. 

BURLINGAME, E. E., & CO., 
Established 1866. 

.\ssayers and Chemists, 
Dealers in (iold and Silver Bullion, 

1736-38 Lawrence St., t-. Denver, Colorado. 

CLAUDET & WYNNE. 
Assayers, Chemists and 

Mining Engineers 
Brunch offlen, Main OfBce, Rossland, B* 0., 

Princeton, B. C. Bepreseiiting the Elmore Oil Proce»« 

CRITCHETT & FERGUSON, 
(Successors to Hughes and Crltchett) 

Ass.vyers 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. 

LOUIS FALKENAU, President. 

FALKENAU ASSAYING CO., 
INCORPORATED, 

Sc hool of Assaying, Analytical and Tech¬ 
nological Laboratory, »i« wushington st., 

Telephone: “OskUnd 8929.” Onklund, Csl. 

GREENLEY & CRAWFORD, 
Assayers and Chemists, 

Umpire and Control Work. 
204Washington St., Portland, Oregon. 

HANKS, ABBOT A., 
Assay Office, Chemical I,abor.vtory, 

Control ancl I'mpire Assays. 
Supervision of Sampling at Smelters. 

1224 I'Vanklin St.. Oakland, Cal. 

KYLE, T. D., & CO., 
Assayers and Chemists, 

Samples bv Mall Receive Prompt Attention. 
Mill Tests of All Kinds. 

I’. O. Box 626, Leadvllle, Colo. Telephone 22 

LEONARD & ROOT, 
Assayers and Chemists, 

1744 Broadway, Denver, Colorado. 

OFFKRHAUS, Dr. C., 
Consi’i.ting Chemical Engineer. 

Koseftn-hctt Alon:; MptnllurtficNl 

AsMayer hikI AiiMlyticAl 

Il61h Street and Amsterdam Ave.. New York. 

OFFICER & CO., R. H., 
Assayers and Chemists, 

169 South West Temple Street, 
Salt Lake City, Utah. 

PETROLOGICAL LABORATORY, 
Harold W. Tomlinson. 

Microacopic Anxlytis of rocks, ores, icsngues, etc. 
Assays an 1 Chemical Analysis. Micro sectioos of rocks, mix* 
erals and cements. 4-4 E. Wsinut Lane, Qermaiitowo, Pa. 

SMITH, EMERY & CO., 

Chemists and Chemical Engineers. 

Bureau of Inspections and Tests, 

Analysis, Tests and Inspections, 

San Francisco. 
Office: 

1068 Broadway, Oakland, California. 

M. S. HANAUER. j. V. SADLER. 
UNION ASSAY OFFICE, 

Assayers and Chemists, 
P. O. Box 1446. 152 South, W. Temple St., 

Salt I.,ake City, Utah. 

WALLER & RENAUD, 
Consulting Chemists. 

Amalgamation. Cyanide, Chlorination. Mill¬ 
ing, Concentration and Smelting Tests, Fuel 
Tests, Feed-Water Treatment, Expert Testi¬ 
mony In Court and I’atent Cases, Examina¬ 
tions and Reports. Chemistry and Assay 
Laboratories. 

159 Front Street, New York. 

WERNER, GEO. E., 
Assayer and Chemist. 

Mill Consultation. Engineers’ and Umpire 
Work a Specialty. 

107 N. Spring St., Los Angeles. Cal. 

WOOD, HENRY E., & CO., 
Ass.vyers. 

Ore tested in carload lots. Write for ClrciBara 
1734 Arapahoe St., Denver, Colo. 
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William B. Thompson 
Associated with 

Hayden, Stone & Co., 
MEMBERS 

New York and Boston Stock Exchanges. 

New York Office, 25 Broad St. 

Orders also executed on the 

New York Curb, 

Boston Curb and 

London markets 

ARIZONA COPPER COMPANY 
Producers of “ A. C. C. ” Brand and 

Copper Precipitate. 

Mines and Smelters at Clifton, Ariz. 

Agents : 

United Metals Selling Company, 
NEW YORK. 

ATLANTIC MI.MNQ COMPANY 
JOSEPH E. GAY, President. 

JOHN STANTON, Treasurer. 

J. R. STANTON, Secretary. 

Eastern OfiBce: 

11 and 13 William Street, New York. 

Main Office: 

Atlantic Mine P. O., Houghton Co., Michigan. 

BERWIND-WHITE COAL MINING COMPANY. 
. Proprietors, Miners and Shippers ot 

Berwind’s Standard Eureka, Berwind'a New River and Berwind's Pocahontas Smokeless 
Steam Coals, also of the Ocean Westmoreland Gas Coal. 

OFPICKS: New York, No. 1 Broedway. Philadelphia, Betz Building, Broad St. and South Penn Square. Bouton, No. SO Cougreaa St. 

Baltimore, Ke>8er Building. Chicago, Fisher Building. SHIPPING WllARV'KS: New York, Kureka Pier, Harsimus, sixth St 

Jersey City. Philadelphia, Greenwich Point. Baltimore, Canton Piers. Newport News and Norfolk, Va. • 

KUBOPKAN AGENTS: CoET Bmos. A Co., Ltd.. No. S Fkncuvucu Avkni'e, Lo.ndon. E. C. 

UTAH MINES AND STOCKS. 
Information and Market Letter Free. 

WM. H. TIBBALS, P O Box 44, 

Suite 302-8 Herald Building, SALT Lake CITY 

PACIFIC COAST SECURITIES 
COMPANY 

POBTLAND OBEOOK 

Organizers and Operators 
Guaranteed Investments 

Keep your money under your omn control 

And irihest it At the SAme time. 

Write for particulars. 

Wolverine Copper Mining Co., 
JOHN STANTON. President. 

J. R. STANTON, Secretary and Treasurer. 

Eastern Office: 
11 and 13 William Street, New York. 

Main Office: 
Kearsarge P. O.. Houghton Co., Mlchlgaa 

The Mines Finance 

Company, 

JoHa B. FarisH 
Consulting Engineer and 

General Manager. 

Wall St., New YorR. 

Cable Addreu, HlaefLuco. 

la prepared to Investigate and finance de¬ 
veloped mining properties. 

London Mining Shares 
EL ORO ESPERANZA 
CAMP BIRD TOM BOY 

and all other stocks actively dealt in 

on the London Market. 

Bought, Sold and Carried on 20% Margin. 

CATLIN & POWELL CO., 
86 WALL STREET. NEW YORK. 

Telephone, 4488 Broad. 

Greene Consolidated Copper Co. 
24 Broad Street, New York 

WM. C. GREENE, President. 

MARK L. SPERRY, Vice-President. 

ALFRED ROMER, Treasurer. 

GEO. S. ROBBINS, Secretary. 

Mines and Works 

. r 

Cananea, Sonora, Mexico. 

ROLAND E. BRUNER & CO. 
Mines and Mining Investments. 

Anaconda Arizona Mining Co. 
Mansfield Mining and Smelting Co. 

Correspondence Solicited and promptly honored. 

Kansas City, Mo. 

MITCHELL MINING COMPANY 
GEORGE MITCHELL, President 

52 Wall St. 

NEW YORK 

MINES and WORKS, naar Acapulco, Guerrero, Mexico 

PHELPS, DODGE & CO. 
Selling Agents of the 

Copper Queen Consolidated Mining Co., Detroit Copper 
Mining Co* of 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 Sts., New York. 
Cable and Telegraph Address, 

"Amsmeltex," New York. 
Telephone, 4746 BroacL 

American Smelters-Exploration-Mining Co., 
MILLS BUILDING, 

35 Wall Street, New York City. 

MINES AT 

Coimas, Las Condes, Santiago, Cortaderal and Linares, Republic of Chill, S. A. 

GRANBY MINING AND SMELTING CO. 
PRODUCERS OF 

PIG LEAD = SPELTER 
QUALITY ABSOLUTELY UNIFORM 

ST. LOUIS NEW YORK 

i 
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RICHARDSON BROTHERS COMPANY 

Mexican Mines and Lands 
LOS ANGELES. . NEW YORK. 

LANKERSHIM BLD’G. HANOVER BANK BLD‘G. 
REPRESENTING 

BUFA. M. M. & S. CO 
TRINIDAD MINING CO. 

RICHARDSON CONSTRUCTION CO. 
CORRESPONDENCE INVITED. 

CASTNER, CURRAN & BULLITT Acams 
C. C. B. POCAHONTAS COAL, I.Lm 

MAIN OFFICE: 

ARCADE BUILDING, 1 South 15th Street, PHILADELPHIA, PA. 
BRANCH OFFICES : 1 Broadway, New York; 70 Kirby St., Boston, Mass.; Citizens Bank BnildinK, 

Norfolk, Va.: Terry Building. Roanoke, Va.; Old Colony Building, Chicago, Ill.; Neave Building, 
Cincinnati, Ohio; 4 Fencinirch Ave., Loudon, England. 

Tonopah 

Goldfield 

STOCKS 

Weir Bros. & Co. 
[ESTABLISHED 1898] 

25 Broad Street, New York 

459 ETullitt Bide.. Phlla., Pa. 

PACIFIC COAST MINES BUREAU, Inc. 
LEGITIMATE MINING INVESTMENTS 

Goldfield, Manhattan, Tonopah, Searchlight, Greenwater and Ely Copper. 
214>I5>1C*I7 Delta Bld^. - - Uos Angeles, California 

JAMES PARK & CO. 
NEW YORK : CHICAGO : 
S2 Broadw.y. 189 LaSalU St. 

Certified Public Accountants 

and Auditors for Engineering 

and Mining Companies. 

Strictly C. P. Acids and Ammonia 
For Laboratory Use and Fine Chemical Work. Also Commercial Acids. 

MANL’FJtCTURED BY 

INTERESTED IN MINES? 
We are in daily touch with all the mining 
properties of Nevada. Every new strike Is 
Investigated by our engineers and claims 
negotiated for If exceptionally promising. 
Write for details. “Largest Mining Offices 
In the West.” 

DICeOWITY EXPLORATION 
tsO EXPlOlTkTiON CO.. Reno Nev. 

Incorporate 
L'nder the laws of Arizona; do business any¬ 
where : cost is small; laws most liberal; no 
franchise tax. For full information address 

J. E. Rtfssell 
Attorney at Law’, Prescott, Ariz. 

Correspondence Solicited. 

DAN JONES 
324 Pine Street, San Francisco, CaL, 

Developed and Undeveloped Mines. 

Hydraulic and Dredging Propositions. 

WILL SELL 
Minnesota Iron Land Lease Cheap. 

R. B. HIGBEE, Investments, 

508,509,510,51 1 Germania Life Bldg., 

St. Paul, Minn. 

Chemical and Metallurgical Cases Con¬ 
ducted in Courts and Patent Offices. 

THOMAS jTjOHNSTON 
Counselor at Law. 

11 Pine Street, New York City. 

Patent Causes. Patent Soliciting. 

INCORPORATE! 
Organization effected in ARIZONA with least tronble 

and expense. Can begin bnsiness day papers reach ns. 

No franchise tax. No pnblio statements required* 

Stockholders exempt from company liability. Hold 

meetings, keep books and transact bnsiness anywhere. 

Any kind of stock may be issued and paid up in cash, 

services or property and made non-assessable. The 

legislature cannot affect corporate franchises by sub¬ 

sequent laws. Territorial officials now prohibited by 
law from serving companies. Our president, L T. 
Stoddard, was for years Secretary of Arizona and 
officially in charge of the incorporating bnainess. 
Write or wire today for copy of laws, blanks and full 
partionlars. By-laws gratis with each inoorporatioB. 

Western Chemical Manufacturing Company, Denver, Colo, 

RELIABLE ASSAYS T. Je SMITH 
Financial and Mining Broker. 

COPPER. 
Write for particulars of an exceptionally 

good CopMr Property. One of the best pros- Pects in British Columbia for sale. Address 
'. O. Box 439, Vancouver, B, C., Canada. 

CYANIDE 
CHEMICAL SULPHIDES 

CHLORIDE OF LIME ZINC DUST 

HYPOSULPHITE OF SODA 

A. Klipstein ® Co. 
133 P«arl Street, New York 

Chicago, Boston, Philadelphia, Providence 
Montreal and Toronto, Canada. 

Gold.$.76 I Gold and Silver.. ..$1.06 
Lead.76 | Gold, Silver, Copper 1.60 

Samples by Mail receive prompt attention. 
Placer Gold Retorts and Rich Ores Bought. 
Send for Free Mailing Envs. and Price List. 

OGDEN ASSAY GO. 
1640 Court Place, Opp. Court House, Denver, Colo, 

Investment Securities 
The undersigned makt: a specialty 
of Oil Mining and Industrial 

Stocks and anyone Interested in in¬ 
vestments of this character, under 

proper conditions and management, 
will find it to their interest to write 
for full information to 

Douglas^ Lacey & Co.y 
Bankers—Financial Agents, 

b6 Broadway, NEW YORK. 

Stoddard Incorporating G).g 
Phoenix, Arizona. 

James L. Norris 
Established 1669 

Member Patent Law Association 
Counsellor in Patent Causes 

Solicitor of American and Foreign 

PATENTS 
Over Thirty Years’ 
Active Practice 

F AND FIFTH STS., N. W., 

WASHINGTON, D. C. 

Information sent free on request. 
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BUYERS* DIRECTORY. 
Alphabetical Index to Adrertisers, pages 46, 47 

PAOB 
Air Compressors, 6, 7,8, 9.10, ll, 13, 20,28,32, 

67, 69 
Alloys.3, 69 
Amalgam Plates.    63 
Asbestos..69 
Assayers.S4, 65 
Assayers’ and Chemists’ Supplies_67,70,71, 72 
Attorneys at Law. . 66 

Balances, Assayerc.34, 67, 70. 71, 72 
Ball Mills Liner, Plates and Balls.6, (6 
Barrows. 30 
Bearings, Ball.    63 
Bearings, Graphite and Bronse. 
Belting.   64 
Belt Lacing Steel. 80 
Blowers.. .4, 29, 63 
Boilers .2,26,81, 72 
Boiler Compounds. 32, 69, 80 
Boiler Equipments. 32. 69, 80 
Boots, Waterprool. 
Box Car Loaders . 67 
Brick Machinery. 30, 60, 73 
Briquetting Machines.12, 26 
Brokers (Mining Lands and Stocks).36, 67 
Buckets, Automatic.5,6,31,46, 60 
Buckets. Eleyator.5,6,31,46, 60 

Cableways, Suspension.27, 69.64. 66. 79 
Cam Shafts for Stamp Mills . 5, 66 
Candles. Miners’. 64 
Carbons.67. 68 
Car. Hauls.14, 16 
Car Wheels. 30 
Cars (Dump, Mine and Ore).27. 29 
Castings.6,26, 33 
Chain Blocks. 80 
Channeling Machines.  9,10, 11 
Chemicals . 89 
Chemists.34, 39 
Chimneys, Concrete. 43 
Chrome Ores.  69 
Chrome Steel Castings and Forgings. 66 
Classifiers, Mechanical.3, 16 
Clutch. Friction .6, 26 
Coal and Coke Producers and Dealers.66, 67 
Coal Cutters. *.10, 11 
Coal and Ore Handling Machines, 6, 6. 9 13,45. 66 
Coal Mining and Washing Machinery. 9 
Colleges, Engineering.89 63. 66 
Concentrators.3.6,7.14,16, 26, 30 
Ponyeyers.6, 6, 18. 46, 65 
Copper Conyertors.4,5, 6 
Copper Furnaces .6 b 
Copper Producers and Dealers. 39 
Crane Motors. 68 
Cranes. .6. 46 
Crucible Graphite, etc. 68 
Crucible Steel Castings. 65 
Crusher Rings. Steel . 61 
Crushers.3, 4. 6. 6. 7. 12. 13, 14,16, 17. IB, 22. 

23.24,26,47. f6 
Cupels. **3, 24 
Cyanide. .;.at, 77 
Cyanide Plants. 17. 26, 79 
Cyanide Vat Excayators, etc. 46 

Drafting and Enarineers’ Materis is.34, 67,70.71, 72 
Dredging'Machinery.i. 6. 26, 46, 60, 67, 72 
Drill Sharpeners. 25 
Drill Steel .  19. 67 
Drills, Air.2.10, 11. 20, 32, 67. 68. 69 
Drills, Core.2, p, 10. 11,20, so. 67. 68, 69 
Drills, Hand.2.10,11. 20, 32, 67. 68, 69 
Drills, Rock.2. 9,10, 11. 20, 32. 67. 68. 69 
Dryers, Mechanical.’>3, 64 

Elaterite Roofing. 66 
Electric Rock Drills. 9, 10, 11 
Electrical Furnaces. 70 
Electrical Machinery.26, 44 
Electrical Instruments. 80 
Electrodes.   26 
Emery Grinders. 88 
Engineers.... ..7. 22, 48, 65 
Engineers’Instruments. 34, 67.70,71, 72 
Engines, steam.  6. 29 

I Engines, Traction. 61 
j Exhaust Heads.29. 74 
ExploBlyes.  43,47. 73 
Fan Motors..7, 32, 44 

I Fans (Mine Ventilating).32, 44 
Feed Water Purffiers. 

1 Feed Water Regulators. 80 
Filters. 
Flint Pebbles. 6.1 
Flanges, Forged Steel. 74 
Fluorspar. . 3S 
Filter Presses. 6! 

j Fire Brick and Play. 2, 8, 3( 
Foundry Equipment. 6f 
Forges . 2t 
Forgings.   1 
Fuel Economisers .29, 5! 
Furnaces Assay. 2‘ 
Furnaces, Popper.4. 6, 6, V 
Furnaces, Roasting... 2, 3, 4, 5. 6,12, 24, 6' 
Furnaces, Smelting.2, 3. 4. 6, 6,12, 24, 6' 
Fuse..69, 6! 
Fuse Gutters. 7i 
Gas and Gasolene Engines.  6, 2i 
Gas Producers.5.29, 4: 
Gaskets. 6i 

, Gaskets, Corrugated Copper. 7 
Gauges, Valye.96, 8' 
Gears. 2f 

BECAUSE 
Their operation depends upon the 

action of natural laws 

DETROIT 
LUBRICATORS 

must work positively 

and correctly. 

They can't help 

S9|Ait. Find out 

about them. 

Catalog ? 

-NO A6032a^<: 

DETROIT LUBRICATOR CO 
DETROIT, MICH. 

cation This is the title of one of Dixon*s 
latest booklets and contains much 

valuable information concerning the treatment of 
air compressors and compressed air apparatus. 
The chapter on rock drills will be of special 
interest to mining engineers. 

WRITE FOR FREE COPY 42-V 

Joseph Dixon Crucible Co., jersey city. n. j., u.s.a. 

WHY NOT USE 

ELECTRIC CON¬ 

TROL FOR YOUR 

VALVES AND 

DOORS? 

L LbClKIC Control is easily 

applied: sayes much time, 
labor; it excels in emergencies, 

when men lose their heads. 

We have co-operated with 
valve and door manufacturers 

in the application of motor con¬ 
trol. Suitable indicating de¬ 

vices have been developed, show¬ 
ing at a central point the posi¬ 
tion of every gate or door. 

The acceptance and use by 
critical operators (as well as the 
Federal Government) of North¬ 
ern Machines for such important 

service proves the suitability of Northern Motors for the work. 

On figuring on the labor saving of such installations, consider also 

the importance cf promptness in emergencies. Then install Northern 
Machines, and rely on them. 

Leaflet 1146 on Motor Driven valves, 

NORTHERN ELECTRICAL MFC. CO 

MADISON, WIS., U. S. A. 
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AIR 

“Vulcabeston 
A Packing For High Pressure Steaiii 

Do you desire a packing that is unaffected by 
exposure to the weather, that Is readily com¬ 
pressible under flanges, that Is superior to 
rubber packings in every respect and that 
does not deteriorate ? 

Then specify “Vulcabeston,” the Packing 
that is made wholly of pure, long asbestos flbre, ^ 
and vulcanized by a special process which ’ • 
renders it exceedingly strong and pliable. 
“Vulcabeston” iiossesses high heat-resisting 
jiropertles and will not harden, crack or char. 
Use It and put an end to your packing troubles. 

Write Nearest Branch For Packing Catalog No. 101-D 

H. W. JOHNS-MANVILLE CO., 
Export Dept., 100 William St., New York. 

New York HoAton Plttuburs New Orleans Minneapolis Los Auk'eles 

Milwaukee Philadelphia Cleveland Kansas City Dallas 

Seattle Chicaico St. Louis San Francisco London (379) 

COMPRESSORS CATALOGU E 
GRATIS 

AMERICAN AIR COMPRESSOR WORKS 
No. 26 CORTLANOT ST., NEW YORK 

VULCAN 
Double Rope 

TRAMWAYS 

Vulcan Ropeways 
(Single Rope System) 
and other Rope Haul- 

age Systems. 

Manufactured by 

Vulcan Iron Works, 
SAN FRANCISCO, CAL. 

MORAVA CONSTRUCTION COMPANY 
MANUFACTURCaa 

STRUCTURAL 
See larger ad. first issue each month. 

CHICAGO, ILI.. 

We Manufacture 

PERFORATED METALS 
of every description and for every purpose 

Our new catalogue will be sent free upon request 

HENDRICK MANUFACTURING CO., Carbondale, Pa. 
' • --- New 'York Office, 149 Broadway. 

MORE ABOUT 
TOP HEADERS. 

1 he branch pipe, the pipe running across 
the top in the above picture, identifies a 
Green Fuel Economizer. It serves to col¬ 

lect the hot water from the top headers 

and conduct it to the outlet connection. 
In a former advertisement w'e showed why 
this branch pipe is essential to a success¬ 
ful economizer. 

If the branch pipe be omitted and the 
headers open directly to one another by 

metal-to-metal or gasketed openings, in¬ 
dividual sections cannot be removed with¬ 

out disturbing the others, for if the head¬ 
ers are pressed tightly enough together to. 

be watertight they must be moved apart 

again before one can be taken out or re¬ 
placed. In a Green Economizer, after un¬ 

bolting the flanged connection with the 
branch pipe, any section may be replaced 

without disturbing the others. 

Leaving off the branch pipe creates still 

another trouble. In the Green Econo¬ 

mizer, with no water joint between the 
headers, the latter can fit snugly along the 

whole length, making a gas-tight fit and 
rendering special coverings on top to keep 

the flue gases in unnecessary. 
In economizers, however, where the 

headers join directly to each for a water 

passage, they must not touch anywhere 
else along their length, for if they do the 

water joint will be thrown out of line. 

Consequently, a crack must be left be¬ 
tween them and an additional covering put 

on top. This costs money and also makes 

it inconvenient to get at the hand hole 
plates in the headers. In such econo¬ 

mizers the gaskets used to pack the joints 

between the headers are affected directly 

by the heat of the gases and always give 
trouble. With the Green Economizer only 

metal-to-metal joints are used inside the 

economizer chamber. 

We learned by experience how to make 

good economizers. Ask for BOOK 

“E M,” also our New Fan Catalog. 

THE GREEN FUEL 
ECONOMIZER CO., 

Matteawan, New York. 
■*« 

(Sole builders In this country.) 

; 
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Volcan 

Shovels 
Our “ Heavy Duty ’ shovels possess the strength and 

capacity for your contracting work. They are of the 
latest most improved design. Cut gears are used 

throughout, making smoothest running machinery. 

Engines are very finest. 

Get full Details. 

Volcan Iron Works Co., 
no Vulcan Place, Toledo,’Ohio. 

PLATINUM Laclede Fire Brick 
Mlg. Co., 

ST. LOUIS, MO. 

BeBistance Wires to Specifications. Proteotive Fuses for Small Currents, tuition Fuses for Torpedo 
and Mining Operations. Special Forms for Wireless Telegraphy. All Forms of Electrical Contacts. 

BAKER a COMPANY, INC., 408-414 N. J. R. R. Avenue, NEWARK, N. J. 
C. O. Baker, Pres. New York Office: 130 libertr St. O. W. Baker, Vioe-Pres. 

Wa //(// 

For the economical handling of Gravel, Clay, 
Broken Ores, Tailings or Strippings into 
wagons, cars or sluice boxes operated by one 
man. Swings through complete circle. 

Write for the c*t*log. 

The Thew Automatic Shovel Co., uraia, Ohio. 

TheHarrington S King Perforating Co. 

METAE.S 
OF EVERY DESCRIPTION . FOR ALL PURPOSES 

AND FOP SCREENS OF ALL KINDS 

(g !M] D (£ A© @ ° y “ 
. CHICAGO Mu NEW YORK. 

OF HIGHEST EFFICIENCY 

Dotibie Crimpesl 

Mining' Screens 
Miners* CendlesticKs 

Ludlow-Saylor Wire Co., St. Louis, No. 
AGENTS 

TbemoakSiMlterSapplrCo ,Deliver, Salt Lake 

^_ Cttf. ffi Fa«>. 

H.B.PE.RINE> ^ 
\S ^ 111 e ,U.\S. A. 

Mining and Smelting 
-Machinerj^- 

LACLEDE 

FIRE BRICK 

Furnace Linings. 
j 

m.ake FIRE BRICK, to 
suit all conditions. We 

maintain a complete chemical labor¬ 
atory in which slags from furnaces 
which are giving trouble are ana¬ 
lyzed and mixtures of fire clay are 
made which will resist the chemical 
action of the slags. 
We have in this way been able to 
increase the life of Furnace Lin¬ 
ings wonderfully. Tell us your 
Furnace Lining troubles and see if 
we cannot help you, as we have 
helped others. 
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BUYERS’ DIRECTORY. 
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l>ATROBC 
Crusher Rolls and Shells 

Forged, Punched and Rolled from Solid Steel Ingots 

Railway Steel-Spring Go. 
71 Broadway, Now’York 

YORK BRIDGE CO. 
YORK, PA. 

STRUCTURAL WORK. BRIDGES 

ALrlo KINDS OF IMPROVED 

MINING MACHINERY 
RIEDLER PUMPS and COMPRESSORS 
KORTING GA.S ENGINES 

CORLISS STEAM ENGINES 
BLOWING ENGINES witK GutermutK Patent Valves 

TUBE MIEES 
Atfexats ixa iSotxtla Africa for 

MADri£LD*S **ERA** MANGANESE .STEEL 
Boasting and Smelting Furnaces, Robins Belt Conveyors for Coal and Bock, Coal,Washlng 

Machinery, Bateau Steam Turbines. 

FRASER (S), CHALMERS, Ltd. 
Workt at Erlth, Kaat, Eiglaal. Haad Ofileas, 3 Laadon Wall Bldgs., Laadaa, E. C. 

Cable Addrcaat Vaaiaar, London. 
BRANCH OFFICES: 

Johannesburg, Bulawayo, SaUsbury, South Africa; Sekondl, West Africa; Ealgoorlle^W. Australia 
Sole Agent for Canada: W. H. C. Mussen A Co., Cor. Victoria Sq. and St. James St., MontrsaU ^ 

The Best 
TRACTION ENGINES AND ORE HAULERS 

The illustration shows one of our Tfaction Enjlne outfits, in use in Mata- 
gaipa, Nicaragua, C. A, Engine, HO H. P.; car capacity, 16 tons each. Can be 

used on from 5 to 30 per cent, grades. Over 150 in use on this coast alone, and 
every one a money-maker. Write for our catalog. 

no Horse Polder— Works on Plain or Mountain—N^er 
Out of Order, 

The Best Manufacturiag Company, 
San Leandro, Cal. 



CEHRO Dr PASCO 

DAVENPORT 

NEW STYLE «C0NTRACT0B8’ 

Solves the diffi'ulty of steep grades and sharp curves. It is built 
for heavy hauling and hard labor, ard is superior to all ordinary 
types of Locomotive?. They weigh from lo to 150 tons. Write 
for Catalog No. 13 K. 
For mines and small industrial plants, our Mogul and Saddle* 
Tank Locomotives are j ast the thing. Weights from 3 to 50 tons. 
Write for particulars; ask for pamphlet No. 14L. s 

The Lima Locomotive and Machine Company, 
121 East Second Street, LIMA, OHIO, U. S. A. 

LIGHT LOCOMOTIVES ot™. 

LOCOMOTIVES^ to SS Tons 
Steam or Compressed Air 

Narrow and Wide Gages. 

We here M end 56H'1nch gre^e locomotiree for Im* 
ynediete or quick delivery. lUuetreted cetelog melled 
on eppllcetion to Intending purcheeer, or to eccommo 
deu otbere, on receipt of 60 cento in otnmpe. 

A Medium-Weight 
Shay Geared 

Locomotive. 

Tell us your need and 
ask for prices. 

DAVENPORT 
LOCOMOTIVE 

Freeman FouNDRYand'M'rG Cd, Joplin.Mo. 

with every locomotive 
goes our absolute guaran¬ 
tee covering everything 
for which a builder can 
be considered accounta¬ 
ble. 

WORKS, 
DAVENPORT, IOWA. 

LOOKING FOR A 

POWERFUL HOIST? 

Your search should end with the 
‘‘Freeman.” The fact that it is 
such a powerful hoist explains why 

mine operators everywhere favor it. 

Besides, it is economical and 
highly efficient. 

We have them in stock for imme¬ 
diate delivery. Let us know your 
needs. 

H. K. PORTER 
COMPANY 

555 Wood St., Pittsburg, Pa. 

The Indianap¬ 

olis Switch A 

Frog Company 

Sprinifleld Ohio, 

Frogs and Switches 
ALSO 

Crossings, Stands, Rails and all Track Acces¬ 
sories for Rail from 8 to lOO lbs. per yard 

\Me design 

year layouts 

and make no 

charge for 

consulting 

tngineering. 

IVIININO 

FILTER 

ARC YOU 
INTERESTED 
t IN ORE 
SEPARATION 

I 

NEW YORK CITY 
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INCORPORATE YOUR BUSINESS 
UNDER LAWS OF ARIZONA. 

Cheapest cost Most liberal laws In the United 
States. No franchise tax, private property ex¬ 
empt. Write for copy of corporation laws, 
blanks, and lull Information. 

The Hayes Incorporating; Co., 
Phoenix* Arizona. 

POLYTECHNIC SCHOOL of ENGINEERING! 
GAS ENGINE IGNITION 

la made anre and certain by the 
APPLE AUTOMATIC SPARSER. 
No awltches, belt, or batteriea 
neceaaary loratartlng or running. 
Dellvera a atrong, ateady current 
that never dropa In voltage. Write 
or Information today. 
Thk Datton Elec. Mro. Co, 

108 8t. Clair St., Dayton, Ohio. 

Oakland, cal. 
Thorongh conraea In Civil, Electrical, Min 

Ing and Mechanical Engineering. 
The UrgeataDdbestequippedSchooI 

I of Engineering west of Lhlosgo. 
WRITE FOR FREE CATALOG. 

The Bucyrus Co. 
South Mllwaukae, WHsconsIn 

STEAM SHOVELS 
and DREDGES 

See our large advertisement in the 
first and third Issues of the month. 

Save friction, Actual Test, 
Plain bearing 5% friction, 

Ball bearing 0.2fe friction. 

Write for Catalog. 
Electric Locomotives 
k •'' Hunt Patent 

These 1 o c o- 
motives are 
operated y 

ies, and the 
disadvantages of a trolley system in 
mines are avoided. 
Send for oar caUlogae'containing', fall }descripHon 
of these locomotives. 

C. W. Hunt Co., 
Cedar St.. West New Brightoa, N. Y. 

N. Y. Office: 45 Broadway# 

ROCHESTER. N.Y,U.S.A 

Largest equipped plant on the coast for Mining Plates, any size or shape, 
Plants Installed, All work guaranteed. WrxU for prices, 

E. lAMAR, Prop’r, b»le»., SAN FRANCISCO, t 

Flint Pebbles-Silex Lining 
FOR THE tube mill 

B. VOIGT. 
Wetlem Repfetentalhws 

HENDRIE 6c BOLTHOFF 
MFC. AND SUPPLY CO. 

Denver. Colo. 

132 Front St 
NEW YORK OrV 

of every description. Crushers and Rolls, Crosshead Lift Pumps, Steam 
Hoisters, Complete Concentrating Pumping Plants, Mathey Improved 
Heater, Etc. Get estimates. 

GALENA IRON WORKS CO., Galena, III., end PlattevUle, Wis. 

They give the 
best results. 
Write for booklet 
"Firing Blasts by 

Electricity.” Sent 
free. 

GOING WESTf young MAN? 
We heartily concur in the advice ot the Immortal Horace Oreeley. 

Colorado, UtaK and all Pacific Coast Points reached via the 

MIDLAND ROUTE 
'‘Hits the Ball's Eye of the Rockies.** Elegsnt DInInc Can. Through Observation Sleepers. Lenm nil sbont It nt 

Rew York, 4U Brondwny. Chicago, m Adams St, Omaha, 319 S. 14tb St. Kansaa City, 6M Sbeidley Building. 
0. H. SPEERS, O. P. A., llth and Callfomln Sta., Denver, Colo. 

The Aetna Powder Co 
143 Dearbori Sts, Chleagi, III. 

LIDGERWOOD 
Portable 
Prospecting 
Engine 

are standard for Mining, Quarrying, Logging, 
_Dam Construction, etc._ 
Sisain and Electric Hoists. Over 27,000 in use. 

Send for Catalogs, 

LIDGERWOOD MFG. CO.p 
96 Liberty St., New Yorli. 

Seattle, Chicago, Cleveland, Fhlladelphia, Atlanta, Boston, New Orleans, Pittabnrg, 
Lidgerwood Standard Mining Hoist. ll^nver, Colorado. 

BEAR BRAND WHITE COUNTERED FUSE 
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BELTIN^ 
TRADE MARK 

Waterproof, Steamproof, 
Acidproof. ~ -Try It. 
CHAS. A. SCHIEREM A CO., MEW YORK. 

Brunches in ell Large Cities, 

AMERICAN RAILWAY SUPPLY CO. 

Address Dept. H 4 Park Place, New York 

CABLE AODRE.SS 

••OMEC" * 

MACHINERY 
& ENGINEERING CO., 

(INCORPORATED) 

MAIN OFFICE 401 MISSION STREET.SAN FRANCISCO. « 

WE FURNISH MACHIN¬ 
ERY OF ALL KINDS. WE 
ERECT and INSTALL MA¬ 
CHINERY. OUR SPECIAL 
TY IS COMPLETE PLANTS 

Branches at Los An^©le.s,Cal. 

Port land. Ore..Seattle,Wash 
.-Bellingham,WasK . 

THF Rl ftKF -MORSCHER electric H U S S O N 
ORE SEPRRiTOR Miners’ Lamps and Miners’ Candlesticks. 

Cannot put values in your 

low grade ores, but it can 

take them out. Write us. 

THE BIAKE MINING &MIIIING CO. 
1936 CURTIS STREET 

DENVER COLORADO 

Most Improved. 

Thoroughly Automatic. 

Highly Economical. 

Great Efficiency. 

American Process Co., 
62-64 William Street. New TorK. 

What Book 
Do You Want 

If you want any 
TECHNICAL 
BOOK, don’t say, 
‘T wonder where I 
can get it?” 

SEND US THE TITLE 
We are ready to All your 
order for ar^ publication 
from oor immense stock. 

Our store is the distribut¬ 
ing centre for the scien¬ 
tific books of aUpublishers 

and in all branches. 

new CeUloK of Technical 
Books (compiled^ the Sod- 

oty for the Promotion of Bnrincerinf 
Eoncation) reedy. Sent PREB to 
any addreee. 

A.McClurg®Co. 
CHICAGO, TlLINOIS. 

The most complete line of Miners’ Lamps and Micers’ Candlesticks in the world. 

WRITE FOR ILLUSTRATED CATALOG AND PRICE LIST. 

Manufactured by THE KNIPPENBERQ MFQ. CO , 
OSHKOSH, WISCONSIN, U. S. A. 

WIRE ROPE 
MADE BY 

John .A# Roebling's Sons Co* 

Trenton, New Jersey. 

BLEICHERT WIRE 
ROPE TRAMWAY 

Is unequaled for economy 

of operation. 

Over 2,000 lines built; aggregating 
1,300 miles in length and 150 
million tons annual capacity* 

Blelcliert Tramway of Lodwlir Mond, Victoria 
Miuet, OntariO| Canada. 

THE TRENTON IRON CO. 
TRENTOH, N. J. 

Mannfactarers, Engineers and Contractors and sole licensees in North America for the Bleiohert Systens Also 
Wire Rope Equipments for Cable Hoist-Conveyors, Surface and Underground Hanlage, Etc. 

Illustrated book upon application. 

Sew Yoke Office—IT Burling Slip. CBicano Office—1123 Honadnock Building 
Deeveb Office—Equitable Building. Philadelphia Office—625 Commerce Street. 
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as, 

Helicoid screw conveyor is heavier, stronger and better made 
than any other. Requires fewer repairs—no lapped and riveted joints to 

come apart—flight all one piece. We are the only people who actually roll 
a continuous flight conveyor by either the hot or cold rolling process. All 
other steel conveyors have sectional flights. Our No. 28 Catalogue explains 
the difference. Elevating, Conveying and Power-Transmitting Machinery. 

H. W. Caldwell & Son Co., w»1<V;*a1 Chicago 
New York, 96 Liberty Street. Woodward, Wight k Co., Ltd., New Orleans 

Cstablisla«d 

HAZARD STANDARD WIRE ROPES 

SWEDES 
IRON 

GALVANIZED 
IRON AND 

STEEL 

CAST 
STEEL 

PLOUGH 
STEEL 

TRADE MARK 
Special l^opes for All Purposes 

HAZARD MANUFACTURING COMPANY 
71-73 Wert Adam, Street. CHICAGO. 50 Dey Street, NEW YORK 

onwnPAL OFFICB AND WORKS: WILKBS-BARRB, PA. 

WEBSTER MFG CO. 

r .ft:'*!'’ '4' 

' I'! S? 
WEBSTER BELT CONVEYOR IN CEMENT PLANT 

ELEVATING and CONVEYING MACHINERY 

For the Efficient and Economical handling of 

Cement, Stone, Ores, Sand, Coal and Coke 
Complete Equipments Designed and Furnished 

SEND FOR OUR CATALOO NO. 30. 

88*90 .St;.,Ne-'w'YorK 
I20f) PiM\i\at.Eilci^,Plrilotlelphiti 

Umpire- Pitt Ai>tirg, Pa 

OF FIC' F, -rV>C 1> XV^C !v.S 
107.'^-!Ill WIl.ST 1.'>TL‘.vST. 

CHIOAaGO 

Aerial ‘Wire I^ope 

TRAMWAYS 
tnaWIRE ROPE. 

Temporary Office: 

1008 WASHINGTON STREET, 
Oekland, Cellf. 

HALLIDIE-PAINTER 
TRAMWAY CO. 

CHROME STEEL WORKS 
CHROME. N.rJ.-U.S.A 

/fOKMfWi nr KfiOVKt^.V . ^ . 

Shoes and Dies 
For Stamp Mills, Canda Self 

Locking Cams, Tappets, 
Bossheads,Cam Shafts, Stamp 

Stems. 
Bend for Illnntrated Pamphlet. 

RADiaST 
BLACK PAIMT^(^-ft 

^ /^r/ cannot be surpaseed for \'^\ 
~/Q^/ all exposed surfaces, 

I 111 I including wood and Iron. ^ 
^ IS I Surfaces, use I^ i 

\^\ Vaughan’s /^/)L 
•\ Pilgrini Qraphite Paint, /^/ 
▼ \,\ No. 24. / Vw- 

\ Write us for prices, 
aXtOrv UwlUpayyon. / T 

VSYPHER5’ 
Wood vSplit PulleyYS 

l>ot build >ovir^ 

N pviHcvs to suit >-o\U' 
r'&tji.iiremont.s, of' 

•f/ i /v\ any .sti-eii}Cth. cind 
for any purptxsr. 

All pulle^-.s are j>ei'- 

ffctly b.'ilrjnccd 
J/ ciml jsvu«rnnt<*.*<l 
' it', cvei-y Wily. 

Wf* c<»rr^ a line of hard 

up to 
thick IiicJuwSivc.. 

NfimI 
I 

' Ti i< c 
i iiiuLir vSpokano , \N ii-slx. 

CYPHERS MACHINERY CO. 

Gilbert 
Wood Split Pulleys 

Represent the product of 20 years' 
experience and detail improvement. 

Write for CSatalog. 

Manufactured by 

Saffinaw 
Mf||. Co., 

Mich., 
JJ, S. A. 

New York Branch, 88 Warren Street. 
Chicago Branch, 33 S. Canal Street. 

Sales Agencies In aU the Principal Cities. 
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Improved Damper Regulator 

Economical 
Simple 
Durable 

will move from open position to fractions 
thereof, and remain at rest, changing slightly 
either way, with the rarying steam pressnre. 
No water connection. 

We will send one on APPROVAL In competi¬ 
tion with any other make. 

Send for complete Catalofue of Curtis Eufineering Specialties 

JULIAN D’ESTE COMPANY 
34 Haynurket Sq., Boston, N^mss. 

WILsLsIAMQ PATENT 

GRUSMERS 
will crush 

COAL* rOR COKE OVENO 
DEBRIS rOR MIMES 
1000 IN OPERATION 

Write for Ballettn No-5. 

The Williams Pat. Crusher & 
Pulverizer Co. 

Old Colony Bld^.. Chicago. 
Works, Bt. l«oul8. 

li^lilbourne & Jacobs Mfg. Go., 
Columbus, Ohio. 

MAKERS 

SPECIAL 

Hv ^ SKIPS 

mm V i mm w I 
H 11 CARS 

OF ANY KIND. 

SEND FOR PRINTED 

UTTER AND SUPPLY 

SPECIFICATIONS 

IF YOU ARE IN THE 

MARKET. 

CHICAGO SCHOOL OF ASSAYING. 
INSTRUCTION BY CORRESPONDENCE. 

ClourseB tor Miners and Prospectors. Send tor 
Particulars. 
lAboratoriea, finite 1733 Monadnook Blk., Chicago, 111 

The PRODUCT for the ROOFS and SIDES of 
MILLS and ALL MINE 
BUILDINOS. Good 
Service, Dnrabttity 
and satisfaction as. 
sured. Our No, 20 
Elaterlte Paint for ’'**8^*^ 
Cj^nlde Tanks. Made only In Denver, Colo. 

TheWestern Elateriti Roofing Co.,%to?* 

FRENIER'S 0m 

SAND PUMP f 
For Elevating Tailings, Slimes, Bat- ' ■ 
tery Sands to Jigs, Etc. .M 
No Valves No Buckets 

Circulars Free 

allis-Chalhebs Co., 

Steabns-Rooeb Mfq. 
Oo., Dever. CoL vMMBf ii||lji|yro'' 

IIABBON, BICKABD * 

McCONX. San Francisco. CallL 

FKENIER % SON, Hatland, Vt. 

R. D. Wood & Cot 
400 Chestnut Street, Philadelphia, Pa. 

Centrifugal Pumps 
For Mines and Sinking Purposes 

GRAVEL and WATER PUMP 

For Placer Mining a Specialty 

CIRCULATING PUMP 

Emerson Steam Pump 
BEST IN THE WORLD 

for all operations where reliability 

is essential. They have no pack¬ 
ing glands, stuffing boxes,rubbing 

surfaces, exhaust pipe, rocker 
arms, pulleys, belts, fly wheels, 

priming pipes; no adjustments, 

make no noise. We cut out all the 

troublesome parts that are neces¬ 
sary adjuncts to other pumps. 
It has more points of merit and 
less of demerit than any other. 

They will handle gritty material 

withoutdamageto themselves that 

woulddestroy other pumps in short 
Front order. There is nothing made so 

reliable, nothing sosimple or that will stand 

rough usage or exposure to all kinds of 

weather or that requires so little attention or 

so few repairs. Our catalog explains it in de¬ 
tail. Ask about our Quick Cleaning Strain¬ 

ers and Foot Valves. They are great, too. 

TheEmerson Steam Pump Co. 
Cffice and Wobks: 

PRINCE STREET AND STRAND, 

ALEXANDRIA, VA., U. S. A. 



/ 

"PRECISION " SLIDE RULES. 

5, 8, lo, 15 and 20 in. long. 

"Midget” Slide Rulea. Improved Con* 

struetion. Engine Divided. 

KOLESCH & COMPANY 
138 Fulton Streot, Now York 

▼rit« for Oatalogae H. 
GOLD DREDGES 

AND PLACER MINING MACHINERY 
designed and built to insure minimum loss of time for repairs and 
renewals,, rather than low first cost. 

LINK-BELT COMPANY 
PHILADELPHIA CHICAGO INDIANAPOLIS 

NEW TOBK PITTSBUKGH ST. LOIHS DBNVEB 
SM Bnxwlwtr 1601 FuB Bldg. BIS Ho. Tnut Bldg. A. B. LIndrootb, Sbubart k Co. 

Air Comiiressors 
ALL STYLES-ALL SIZES 

ROCK DRILLS 
Simplest and Most Eoonomioal 

McKIERNAN DRILL CO. 
170 BROADWAY, NEW YORK. 

You’ll find good water if 
you drill deep enough. 
It may not be good on the surface, but a 

Crown Drilling Machine 
will reach the "pure goods.” Our small mactainea 
are the beat for farm wella—any size well, In. to 
6 In. It's a little money maker. 
Our Catalog tells you everything we make. It’s 
free. 

The Crown Drilling Mach. Co., 
Akron, Ohio. 

TKe Arizona (Si Sonora Mf|(. Company 
Nogales, Arizona 

makes a specialty of 

SECTIONAL MINING MACHINERY 
for MULE BACK TRANSPORTATION 

REVERBERATORY SMELTING FURNACES 
USING WOOD FOR FUEL 

CONTRACTS TAKEN FOR COMPLETE PLANTS ERECTED 

Roy ® Titcomb, Inc., Sales Agents 
Nogales, ^izona. Douglas, Arizona. Ouaymas, Sonora, Mexico. Mazatlan, Sinaloa, Mexico. 

(BUck DiunondB) 

and B 0 R T Z 

December 29, 1906. 

AID Ofiaa D D ET n D C single, Duplex, two stage. 
Jaltl LpU Belt, Steam or Motor drive, 

BURY COMPRESSOR COMPANY, ERIE, PA. 

Mining Drill and oil Well steel a specialty. Partloular 
attention to Die Blocks and Cutter Blanks, and all 
Forgings for Tools and Machinery. 

BRAEBURN STEEX* CO., Brweburn, Pa. 

THE ENGINEERING AND MINING JOURNAL. 

Marvin Electric Drills 
MARVIN ELECTRIC DRILL COMPANY, Bini^Kamton, N. Y 

are in daily use that 
have been in continuous 
service for six years. 

Install Jackson's Mlna- 
Slnklng Series Tur¬ 
bina Pump and 
Save Money 
You save money, because our elec¬ 
tric sinking pump can be operated 
at a cost less than one-half of that 
required to operate the ordinary re¬ 
ciprocating sinker. In addition 
to its money saving—it does not 
require valves, stuffing glands, 
steam and exhaust pipe, as there is 
no pipe to adjust its length except 
the discharge pipe. 
Particulars about Sinking and 
Station Pumps in Catalog 16. 
Shall we send it? 

Byron Jackson 
Machine Works 

Temporary Office 

18 Telegripli Ave., Oakland, Cal. 
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See Our Advertise' 
meat Jan. 5th. 

THE DILLON IRON WORKS CO., 
DENVER. COLO.. U. S. A. 

CHURN DRILLS 
FOR 

Prospecting, Oil or Water, 
Operated by 

STEAM, GASOLENE or ELECTRICITY. 
Capacities from 100 to 3000 ft. 

ALSO 

Rotary Process for Soft Formations. 
Made by 

ST. LOUIS WELL MACHINE AND 
TOOL CO., 

9T. LOUIS, MO. 
Send for.CataloK V. 

THE KEYSTONE 
GOLD FINDER 

is a highly perfected weil-driliing machine 
for mapping aliuvial deposits of placer gold. 
It drills a 6-inch hole through any forma¬ 
tion, to any depth up to 400 feet, and brings 
an exact area of material to the surface 
for an accurate test. Machine and crew 
will make about one test hole i)er day. If 
proper care Is used, the results obtained 
are absolutely dependable. WE WILL 
FURNISH ADDRESSES OF 1(K» GOLD- 
DREDGING COMPANIES WHO HAVE 
INSTALLED PLANTS ON THE REC-. 
ORDS OF OUR GOLD FINDER, and who 
are today operating from one to a dozen 
Keystones each. The machine is portable, 
self-moving or animal-drawn, as desired, 
and can be sectionalized for transporta¬ 
tion in rough country. It can l)e operated 
from a flat boat in assaying lake and river 
beds. Our Catalog No. 2 is a complete 
and exhaustive treatise on the subject of 
Mineral Prospecting with W’ell Drills. 

Keystone Driller Co. 
NORTH ROAD, OEAVER FALLS, FA. 

DFMINC 
TRIPLEX 

MINE PUMDC 
FOR ANY POWER I 

ChQ Demin^ Company» SaleiUp Oliio* 
AOKItCIES I 

Hradrto a Baltbeff M. a a Co., Danrer ■•nlanaBabboIl.Chlcoico Balph B. CortarCa. Now York 
Boookaw, Bolklo, a Co.. Son Francitco W. P. noUott, PbUodelphlo L. Booth a Soni, Lot Ancoloa 
BairltPunpaSopplpCo., Plttabnrc Cbaa. J. JactrCo.,Botton BncUah Iron Worki Co., Kaniaa Oltp 

Prospecting and 
Well DirlUIng Machines. . 

We build Machines to be operated by 
Steam or Gasolene Engines, or Horse 
Power, and adapted to drill in any 
ground or rock formation to any depth. 

Send for Fait PjitHcuIxts. 

SPARTA IRON WORKS CO., 
Dept. a. SPARTA, WISCONSIN. 

J. Baszan^er® Co. 
108 rULTON ST., NEW YOaK 

IMPOBTEBS OF 

CARBONS 
(BLACK DIAMONDS) 

FOR DIAMOND DRILLS 
Finest (roods Sent on Approval 

Opposite is largest carbon-ever found (one-tblrd 
actual size;. 

On Trial 
We will send to responsible i>arties, who will 
state for what purpose and under what condi¬ 
tions they wish to use a pump, one of our 

Pttlsometer Steam Pumps 
On SO-day Approval 

(Final acceptance conditional upon satisfactory 
performance of work required.) 

Bispeclally adapted for draining Mine Shafts, 
Flooded Galleries, and raising water from olo 
level to another, and for all rough service, low- 
lift pumping where the water contains a large 
percentage of 

Mud and Grit 
Operates as well suspended as stationary. Re¬ 
quires no engine, belt, oil, packing or special 
foundation; just a steam pipe—that’s all. Is 
strongly built, compact, of few working parts 
and has no easily deranged Inside or outside 
mechanism. 

Simple to Install Simple to Operate 

CATALOGUE SENT FREE 

Pulsometer Steam Pump Co. 15 Battpnr Fli 
N«w York 
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fpimip 
I DATA 

You wantit—fullof the latest and most 
valuable information that will aid you 
in correctly and economically solving 
any problem connected with pumping. 

Just send your address and we’ll send 
this book. ..... 

THe Allentown 

Rolling^ Mills., 
ALLENTOWN, PA., V. S. A. 

DIAMOND DRILLS 
The Standard Diamond Drills are made In all 

capacities from 350 feet to 6000 feet or more, 

and are designed for hand power, horse power, 

steam, air and electricity. 

The one shown in the illustration is our 

“C M” type which is especially designed for 

boring holes not exceeding lOUO feet in depth 

It is driven by A double cylinder engine; has 

a binged swivel head, and the hoisting drum is 

provided with a friction band<brake so that the 

rods can b<i lowered without the use of the 

engine. 

For complete details of our full line of drills 

send for our lou page illustrated catalogue. 

STANDARD DIAMOND DRILL CO. 
Chamber of Commtrce, Chicago, U. S. A. 

CHICAGO GIANT ROCK DRILL 
AND 

FRANKLIN AIR COMPRESSORS 
arc Simple—Strong—Durable—Effi¬ 
cient and are sold under our usual 

* guarantee. Let us quote you on 
your requirements. 

MANUFACTURED BY 

CHICAGO PNEUMATIC TOOL CO. 
CHICAGO—NEW YORK. 

Murpny Drill with bATrdle. 

“The latest and the Best.” 

Convenient, Strong 

and Durable. 
We Guarantee them. 'Write for Catalog. 

C.T. Carnahan Mfg. Co., 
36th and Wazee Streets, 

DENVER, COLO. 

Representatives—Oeorge R. Smith, 161 Main St., Salt 
Lake City, Utah. Joshua Bendy Iron Works, 38- 
44 Fremont St., San Francisco. J. A. Prescott, 707 Lin¬ 
coln Trust Bldg., St. Louis. Mo., Agent S. E. States. 
Bradley Engineering & Machinery Co., Spokane, Wash. 
Australian Metal Co., Ltd., Melbourne, Australia. Mine 
& Smelter Supply Co., El Paso, Texas. 

cyclone drills 
^irtnrnnnniTnnmmii...!: 

“They Fulfil 
All Requirements” 

Possessing all the latest, most 
improved features. Cyclone 
Drills are daily proving their 
merit in every mining section 
of the world. 

They are built on scientific 
principles, are strong, durable 
ahd cheaply operated, rapid in 
operation and, above all, abso¬ 
lutely reliable. They outlast 
other machines because they 
have fewer wearing parts, 
larger bearings, best material 
and workmanship. 

When you need a Drill the 
“Cyclone” is the cheapest you 
can buy—not in cost, perhaps, 
but because it gives you results 
that keep you on the right 
track. 

We ask you to compare our 
Drills with others, before buy¬ 
ing. Your judgment will 
suit us. 

Let us send catalog. 

NewYorK Office, 170 Broadway 

The Cyclone Drill Co.. 
C.D.Porfino Diaz. Coahuila. OPnville, 
I 1 ; I Me:.^.co ■,:! .□hiO,U.S.AH 

Newhouse, Utah, June 24,1906. 

C. T. Carnahan Mfg. Co., 

Denver, Colo., 

Gentlemen: 

We are using nine (9) of your 

Murphy Drills in the Cactus Mine and 

are giving good satisfaction as compared 

with the Drills formerly used, and we 

take pleasure In recommending the 

Murphy Drill. 

Yours truly, 

NEWHOUSE MINES & SMELTER, 

(Signed) A. D. Moffat, Supt. 
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V ^ 

Everything Necessary 
FOR 

ASSAYERSadCHEMISTS 
BALANCES and 

WEIGHTS 

C. P. Chamlcals 

and Reagents 

Platlnumware 

Electric 

Laboratory 

Furnaces 

IjUr UAIfC complete end 
Wit tlHWL most modern stock of 

Laboratory Apparatus of any house in 

the U. S. A. 

EIMER& AMEND. 
to$.2iiTki[iAN., New York. 

Mining Transits and Leveis 
Are the oetmme oj unalterable determin¬ 
ation to produce only superior and the beet. 

BUFF A BUFF MFC. CO., 
Jamaica Plain Station, BOSTON, HASS 

Send for new catalog No, M. 

ESTABUSHED 1845. 

W. & L. E. GURLEY, 
TROY, N. Y. 

Lsi^st BUnufsctarers of 

Civil Engineers’and Surveyors’ Instruments 
Pbysicat Apparatus. Accurate Thermometers, 

Standard Weights and Measures. 
Cstslogee on Beqneat. 

HERAEUS LE CHATEIIER PYROMETER 
Adapted to all Industrial purposes tor 
beat measurements up to 2920 degrees 
Fabrenbeit or 1600 degrees Celsius. 

Heraeus Patented Electrical Furnaces. 
Hcraeus Patented Fused Quartz Glass Articles ol 

all Descriptions. 
CHARLES BNQELHARD, 

No. 41 Cortlandt Street - New York 
See large adTeitisement in first issue of month. 

F. Weber & Co. 
Philadelphia, Penn. 

St. Louis, Mo. Baltimore. Md. 

Engineering Instruments 
Draughtsmen's Supplies 
2Bd-hand Inatruments bought and sold* 

HEW I Sphinx Bronxo Ti^rm will not rust. 

SURVEYiNG andSCiENTIFIC 
INSTRUMENTS 

Drawing Materiala and Snppliea. 
Bepairing Engineering Inatruments 

a Specialty. Send for Catalog, 

Adolf Frose Optical Co., 
Los Angeles, California. 

December 29, 1906. 

J. C. Ulmer & Co. 
MANUrACTUBERB OF 

HIGHEST CLASS 

Engineering, Surveying, 
. Mining Instruments. 
CATALOG ON APPLICATION. 

Cleveland, Ohio 

KEUFFEL & ESSER CO., Fuiton at.. New York. 
CHICAGO, 

111 E. Madlaon Bt. 
ST. LOUIS, 

813 Locust St. 
SAN FRANCISCO. 

40 Oak St., cor. Market. 

Mexican Ageut; Horr & Cboperena, Cinco de Mayo, Bajos Hotel Oillow No. 7, Mexico, D. F. 

Drawing Materials 
Surveying Instruments Measuring Tapes 

are the Standard for 

Accuracy, Workmanship, Desi^ and Finish 
They embody the best and most advanced 
ideas in practical Tool-making 

Draughting Apparatus 
Steel Tapes 
Plumb Bobs 
Hack Saws 
Squares 
Steel Rules 
Micrometers 
Speed Indicators 
Calipers 
Dividers 

Screw Drivers 

Wire Gauges 
Caliper Squares 
Protractors 
Bevels 
Cutnippers 
Gauges 
Levels 

Leveling Instruments, etc. 
Send for tree Catalogue No. 17E of Fine Mechanical 

Tools. 176 pages, illustrated. 

Tlkte L. S« Starrett Company* 
tCflhSSog \Jm So 

NEW YORK CHICAGO 

. _nEASURIIIB TAPES 
i%/rF\iiw the best 

For Sals Evsrywboro. Sand for CatalCgl 

LUFEIN RULE COliPABY, Saainaw, 

DENVER BALANCE CO. 
MANUFACTURERS OF HIGH-GRADE 

ASSAY, ANALYTICAL 
AND PULP BALANCES 

In the accompanying cut we show our style 
“S’* portable Button Balance with 6-inch 
beam. Furnished either single or In com¬ 
bination with Pulp Balance. Fits snugly 
Into carrying case. Weight of complete out¬ 
fit, 14 pounds. ( 

Style " S ” No. 1. Sensitive to l-60mg. Single 
rider attachment, $86.00 (£17.14.2). 

Style “S” No. 2. Sensitive to l-60mg. Double 
- rider attachment, $90.00 (£18.15.0). 

Style *' 8 " No. 8. Sensitive to l.lOOmg. Double rider attachment, $112.00 (£23.6.8). 

In combination with Style “O” Pulp Balance, $16.00 (£3.2.6) extra. 

Write for Catalog ** A2" and discounts. 

DENVER BALANCE CO., Denver, Colorado, U. S. A., 
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AINSWORTH ANEMOMETERS 

BAROMETERS 

CLINOMETERS 

COMPASSES 
Established 1870. 

HELLER & BRIGHTLY, 
UANCFACTUBEBS OF 

kS' instrument 
Cor. Sprlne Oarden St. and Ridse Ave. 

CATALOOa ON 11 j . ... b 
APPLICATION. Philadelphia, P 

TYPE B F 

MOUNTAIN 

TRANSIT. 

■WITH INTET- 

CHANGEABLE 

AUXILIARY 

TELESCOPE. 
TYPE F BUTTON BALANCE 

4-inch beam, sensibility,Jb mo. ■ MTABLISHAD Itlt — 

When In the Harket for S rictly Flnt-Clui 

SURVEYINQ tad MININQ 

INSTRUMENTS 
Acknowledged to be the Moet Preclee Hade 

Cnnanit 

Has all latest improvements including UNIT 
BASE. CYLINDRICAL READING GLASS FOR 
BEAM, SKELETON HANGERS AND IMPROVED 
RIDER APPARATUS. 

THOUSANDS IN USB 

by Assayers, Chemists, Smelters, Cyanide 
Chlorination and Chemical 'Works throughout 
the world. 

Send for Catalog AS 

INTERNATIONAL 
STANDARD 

METRIC WEIGHTS 

Our equipment for the accurate and economi¬ 
cal manufacture of ENGINEERING INSTRU¬ 
MENTS IS UNSURPASSED and Includes many 
special tools. Instruments and machines not to 
be found in any simlliar factory in the world. 

STRICTLY HIGH GRADE 

All parts made of hard bronze to limit gages 
and strictly Interchangeable. 

Bulletin BJTS sent on request, 

irth & Sons 
Denver. Colorado, U. S. A. ’ POCKET TRANSIT 

PROMPT ATTENTION GIVEN TO REPAIRING. 

F.E. BRANDIS SONS & CO. 
8l2-ai4 Cite* Ave., Brooklye, N. Y, 

MAHN 

SURVEYING. ENGINEERING 
and MINING INSTRUMENTS 

niiutnted CaUlogtM on Application. 

1840—The Standard of Excellence—1906 

headquarters 

For 5upplie.5 For tT 

. Ninels. 0 
^ Chemioal *•. 
^ and \sseky it 
^ Laboratories 

ASSAY BALANCES 

LONG LIFE 

is the ONLY proof of fitness to sur> 
vive—Commercially, Troemner, for 
the past 64 years, has by this law of 
survival, PRO'VED his fitness as a 
maker of ASSAY BALANCES. 

Used EXCLUSIVELY by the U. S. 
Mints, Assay Offices and by the 
Governments of Canada, Mexico and 
China. 

Price List on Application. 

HENRY TROEMNER 

Philadelphia, Pa., U. No. .M ASSAY BALANCE (NEW) 
6>Inch Beam. Sensibility, Milligramm 

Write for Price List No. 17 of 

DRAWING MATERIALS 
and Samples of Papers. 

A REPEATER 
That is what all who have ever used 

The Keller Assay Balance 
call it. When they need a new one, 
they will a ways REPEAT their or¬ 
der for another 

KEELER. 

There is a reason for it. Ask the 
man who has ever worked with one. 
They cost less than others, too. 

The SALT LAKE HARDWARE CO. 
SALT LAKE CITY, OTAB. 

Ask for Catalog B. 

Electric Light Prints. 
Prices for Large Prints up to x 12 ft 

BLACK PRINTS Op 
On Paper, Sq. ft. UWi 

BLUE PRINTS Op 
On Paper, Sq. ft. 

BLACK or BLUE Cp 
On Cloth, Sq. ft. 

Write for Sample Prints. 

Mention Eng. A Mining Journal when ordering. 

Surveying in Rough Country. 
Berger Field Transits and Levels are built especially light and strong, 

thus being easily portable and at the same time they will withstand 
rough usage. Ask for the catalogue. 

C. L. BERGER & SONS, 

7 
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EUGENE DIETZGEN CO. 
KANUTACTUSERS AND IMPOSTERS OF 

Drawing Materials and 
Surveying Instruments 

OUB RAPID PRINTINO BLUB PRINT PAPER 
hM DO equal. 

REPAIRING OP ENGINEERING INSTRUMENTS 
PROMPTLY DONE. 

Oer 412^paf€ iUutCtaied fatalog on apj^iraHo'^ 

181 Monvoe St., Chicago. W. tsd St., New York. ' 
f 14 First St., SaD Francisco. 145 Baronne St., New Orleana. ^ 

How Do 
You Supply 
Your Mill 
With Water? 

The most 
economical 
way is by a 

Cokiaibia 
HyOrMilIc 

Ram. 

SIZES I” tc S'* 

Write for 
Catalog. 

COLUMBIA ENGINEERING WORKS 
•TRRl. FOUMORRai MAHUFAOTURBRR 

PORTLAND, OREGON, U. S. A 

Our New 132>Page 

Hydraulic Handbook 
is now ready and will be sent 

free upon request. 

We design and build each and every dredge to fit the 
particular conditions under which it is to operate. 

Workmanship, waight and material unoqualad. 

New York Engineering Company, 
21 Stete Street, New York. 

la writing tor Catalog give descr Iption of your proposition. 

McCORMlCK TURBINES | 
Adapted for vertical or hori¬ 
zontal shafts. Strong, durable 
and simple in construction. 
Economical in the use of water 
at all stages of gate. 

If interested in water powers, 
write for large illustrated Cata- 
log. 

We design Turbines io meet require¬ 

ments. 

S. Morgan Smith Co., 
YORK, PA., U. S. A. 

In hydraulic mining every dollar 

works overtime if you use 

Root Spiral Riveted Pipe 

with Bolted Joints. 

We are manufacturers of HY¬ 

DRAULIC MINING SUP¬ 

PLIES and are experienced in 

the making up of material adap¬ 

ted for MULE BACK TRANS¬ 

PORTATION. 

Abendroth & Root Mfg. Co. 
2S"wSta Newburgh, N. Y. 

—BBANCHES- 
Kew York Pittsburg Oblc&go 

Mexico City 

Water Wheel Statistics 
The PEL TONvia& the first impulse wheel—invented 

in 1888. Since then there have been manufactured 12,^00 

PELTON WHEELS with a combined capacity of ap¬ 

proximately, r, 123,000 H. P. Single units iS to 10,300 

H. P. Heads from to 2200 ft. The PEL TON 

CATALOG, a treatise on WATER POWER, will in¬ 

terest the engineer. 

THE PELTON WATER WHEEL CO. 
19th & Harrison St., 143 Liberty Street, 

SAN FRANCISCO NEW YORK 
Agente—Sturgess Water Wheel Oovernor. • 
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/ TALLERDAVS RIVETED PIPE \ 

Brick and Drain Tile Machinery 

Send for Catalog 

E. M. FREESE & CO., 
. < QALION, OHIO. 

MACBETH FUZE WORKS 
Manufactaarers 

Pompton LaKes, New Jersey, \7. S. A. 

Send Your Orders to Headquarters for Electric Fuzrs, 

Batteries, Fuze and Caps. 

■Send for Catalogue 

HARRON, RICKARD Bi McCONE, San Francisco, Cal., Solo Agents for California, Arizona and Nevada. 

DO YOU BLAST? If so write us, as we have for 
20 years been saving money for 

people in your line by selling the best Batteries 
and Exploders on the market at prices no higher 
than others. 

HIGH EFFICIENCY at ANY GATEAGE, 
QUICK SPEED and GREAT POWER are 
the three essential points demanded of a turbine 
driving generator. No other turbine maintains these 
three points to such a high degree of perfectidn, 
as the SAMSON. 

JAMES LEFFEL & CO., 
306 Lagonda St., Springffleidp O.. U.S.A. 

Made In lengths of 20 feet with only one round seam. 

MINING & IRRIGATING PURPOSES LONG LINES UNDER PRESSURE 
Galvanized Steel Tanks, Steel Cyanide Tanks, Air Pipe, Sheet Metal Work, etc., etc. \Send for New Illustrated Catalog No. 14 A. 

Tnllopdflv Mfn. r.n„ Office, Pacific Elecl. Bldg., Los Angles, Cal. Tallerday Mfg. Co. 

RIFE AUTOMATIC HYDRAULIC RAM 
Pumps water by Water Power.—Runs continuously and antomatlcaUy. 
—Pumping capacity up to 1,000,000 gallons per day.—No wearing parts 
except valves. Highest efficiency of any engine In the world.—From 
60 to 90 per cent, developed under repeated tests. 

OUR SPECIALTIES: 

Equipping Country Places with Com* 

Large Plants for Towns, Institutions 

Large Machines fo^r Imgation^. ^ 

RIFE HYDRAULIC 

3140 Trinity Building, NEW YORK CITY. 
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^PIPAT mVFTITO PlPt 

Ideal for mining purposes. Hundreds of miles of it under pressure. In one place it is under a pressure of 
420 pounds. Our Spiral Riveted pipe is the lightest pipe made—easy to ship and to lay. We can save you 
big money on pipe, and at the same time render you a pipe service that will surprise you. Just Ri^ht for 
Lon^ Lines. Send for Valuable Catalog. 

American Spiral Pipe Works. 

DOBLE WATER WHEELS 

u.s.blowpipe: and 
HYDRAULIC WORKS 

Pacific Block. SEATTLE, WASH. Riveted Pipe—Mining Supplies 

i/v* Curry, Portland, Ore. 
STEEL PIPE FOR HYDRAUUC MINES OR HILLS 

WM uwim. CYAWOE TUBS OF ■ETJU- 

Spoclally Constructed for 
■Ining and Hydro-alactric 

Power Plants. 

We ttave large nev works under construe* 
Uon and are already doing business. 

Most Diirablo.1 

ENGINEERS, 
Eitablished 1850, 

Tremont and Howard Streets. 

Sit Friicisco, U. S. A. 
Kzcloslye Licensee In Canada. The John 

KcDongaU Caledonian Iron Works 00^141,, 
Montreal. 

EXCELSIOR WOODEN PIPE CO. 
Continuous Wooden Stave Pipe 

for 

Irrigation, Municipal Water Supply, 
Power Plants and Out-Fall Sewers. 

Catalog and B»timates furnished upon 
appllcatloa. Ask for Catalog No. 3. 

OFFICES: 
220 Broadway, New York. 

Monadnock Bldg., San Francisco, Cal. 

Our Now Factory Is Now In Operation. 
We are prepared to furnish Cyanide, Mining, Water, 
Oil and Wine Tanks at short notice. 

If you are looking for Tanks, got our Prices. 
We have furnished the tankage for the largest Cyanide 
Plants in the United States, 

S. H. HARMON LUMBER COMPANY, 
Feotory end Office, Ist end Brannis Sts., SAN FRANCISCO CAL. 

The New American Turbine 
has single, solid runners of a shapt, 
which has been found to give tne 
highest known efficiency. The 
buckets cannot become loose or coU 
Ispte, have no retarding motion and 
cause a smooth, eddyless Bow of 
water, thus giving the greatest horse 
power. This is only one of the 
points of advantage. ‘ We have 
more to tell you in catalog 19. 
Ask for it 

have not seen the best water 

wheel on the market until you have 

seen the “Hug.” Orders filled promptly. 

For descriptive matter address Dept. A. 

The Hug Water Wheel Co. 
raenled ’ Denver, Colo. '• 

The Dayton Globe Iron Works Co., 
Daytoa. Ohio, U.S.A. 

Thz Pxltoh Waxes Whxei. Oo.. 
Saa ffiraaeiaco, Oal.. Pacifio Coast Agsnts. 
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E DONT WANT YOUR ORDERS ON THE PLEA THAT OUR 

RooFiNc"|S JUST AS COOD'we want your business 
BECAUSE WE CAN GIVE YOU BETTER VALUE.THE BEST RODF- 

INC MADE IN THE U S.AT THE MINIMUM OF COST.- 

STOWELL MFG. CO. jersey city.n j 

LOESVILL, WIi., March SMb,l»06. 

THE METALLIC CAP MFG. CO., 871 Broadway, N. Y. 
Gentlemen: 

Your Cap Crimper works better than anything I 
ever used. It Is perfectly safe and sure fire, and I 
must say It crimps the cap water tight. I would never 
be without one. Very respectfully yours, Wh. Wiske, 

TfinnBSSBG Iron WorkSi Mining Machinery. 
Los AngoloSy California. 

LITTLE GIANT OIL BURNERS and 
PUMP GOVERNORS. 

For Power Plants, Smelters and Mines. 

ulUr Used and endorsed by Bonthem 
* Psoifio A Santa Fe Railway Co.’a 

Send for Catalog to 

G. E. WITT COMPANY, 

755 Seventh St., Oakland, CaL 

The Gold Medal Cap Crimper and Fuse Cutter 

Blaster for Milwaukee Monument Co. 

THS 

METALLIC CAP 

MFG. CO. 
vjt Broadway, 
New York. 

C. P. 
Test Lead 
Litharge 

The ALMY Sectional boiler 
Can be transported by burros. Is a rapid 
steam generator: occupies small space; non¬ 
explosive and delivers the steam dry. Catalog ? 

Almy Water Tube Boiler Co. 
PROVIDENCE, R. I., U. S. A. 

LUNA LEAD COMPANY 
OPERATING THE 

DBming SmBitBr 
Pays the highest prices for 

GOLD, SILVER, LEAD and COP¬ 

PER ORES, MATTE, BULLION 

An Independent 
Custom Smelter 

Lowest Treatment Charges 

H'riie For Terms 

LUNA LEAD COMPANY 
DEMIII6, NEW MEXICO 

Robert E. Powell, New York Office, 
Pros’t. & GenT. Mgr. 63-65 Centre St. 

BALLARD DROP 

FORGE COMPANY 
Manufacturers of 

STEEL PIPE AND TANK BAN 
MacKiaa* Carrlae* and Track Bolts. 

Hot Proasod Nuts and Drop ror^iatfs. 

Trade of Pacific Coast Solicited. B ALI^ARD. TV 

YPRESS TANKS 
CYPRESS MINE TANKS 

Our Cypress wood tanks exemplify the per* 
fectlon which results from twenty years’ ex¬ 
perience In building and studying the condi¬ 
tions of tank building. Long service Is our 
aim, and It has been attained. Our tanks out¬ 
last any other make, never warping or 
shrinking, standing perfectly all conditions 
of weather. They hold paint well, and are 
practically Impervious to acids. 'Write for 
tree Catalog. 

G. M. DAVIS & SON, 
PALATKA, FLA. 

Consolidated 
PipeCompany 

A. 0. BABPEB, Ptm. B. W. MTBICK, Sm. 

Bus. D. Harper, Manager. 
Manufacturers of 

Riveted Steel Well aed 
Water Pipe, 

Tanks and General Sheet 
Iron Work. 

Cyeiiae Tanks ■ Spaolalty. 
Office. 158 North Main St, 

WORKSI 
S4M-M4a E. Ninth k 3<St-M4T E. Trath Btt. 

T^lephonei llAin4SU 

P. 0. Box 641, Station 0. 

If your supply man doesn't 
handle our. goods, write us. 

PENN SY L VA N I A 
SMELTING COe 

Office: 331 4th Avenue, Pittsburg. 
Works: Carnegie. 

NATIONAL WOOD PIPE COMPANY 
llinnn DIDC woodward Patent Machine Banded WUUu rirt 

HADE FROM CALIFORNIA REDWOOD OB SELECTED PCOET SOUND YELLOW FIB 

Los Angeles Office: Sixth and Mateo Streets A Booklet “THE WHOLE STORY ABOUT WOOD 
San Francisco Office: 301 Market Street ,, 
Puget Sound Office: Olympia, Washington rlPE, miilod free upon rei|lieet 

■Salt Lake City Office: 207 Dooly Block 
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REG,TRADE marks Jhe Phosphor 6r0nze SmeltingCo.Limited,I 
|2200 WASHINGTON AVEitPHILADELPHlA, 

"ELEPHANT BRAND PHOSPHOR-BRONZE 'I 
ING0TS,CAST1NGS,W1RE,R0DS, SHEETS. ETC 

—DELTA METAL — 

deLt^ 

MICHAEL HAYMAN & CO. 
BUYEB8 OP 

TIN, COPPER, ZINC, LEAD 
AND OTHER ORES. 

CAST! N G S, STAMPINGS 'vnd FORGINGS 
OR I GINAL AN D S O L E M A K E R S I N J H,E ■ ^ S . 

BUFFALO, NEW YORK, 

MOUNTAIN COPPER CO., Ltd., 
Point Lewis Sampling and Reduction Works, near Martinez, California. 
Electrolytic copper, gold and sliver refiners. 
Producers of M. C. Brand high grade electrolytic copper. 
Buyers of gold, silver and copper ores; copper mattes, concentrates and 
furnace products. 

OFFICE: 1020 FOURTEENTH STREET, OAKLAND. CALIFORNIA. 

PEYTON CHEMICAL COMPANY, 
Pgickitirs aid Sniltirs if COPPER, GOLD AND SILVER ORES, Etc. 

CYANIDE 
The SCOTTISH CYANIDE CO., Ltd. 

Leven, Scotland. 

Agent: ROBERT CROOKS & CO. 

138 Front St.. N. Y., and Stock 
Exchance Buildinc. Montreal. 

Manufacturers of Acids. 
OFFICE: MONTGOMEEY BLOCK. 

Smelter and Works at Peyton, Contra Costa do., OaL 
P. O. Uartlnes. 

' SAN FRANCISCO, CAL. 

United States Metals R.efinin^ Co. 

CKrome, N. J. Grasselli, Ind. 

Copper and Lead 

Smelting^ and Refining' 

Argentiferous and Non*Argentiferous Copper and 

Lead Bullion, Mattes and Ores Treated on 

Toll or PurcHased. Dore Bars 

Refined. Copper SulpKate. 

Lro VoC^elstein Co.» General Agents 

90-96 Wall Street, New YorK. 

H. HEPPENHEIMEB, 

L. HEPPENHEIMEB, 

NATIONAL COPPER CO.. 
ISO WATER ST., NEW YORK. 

Works: Bayway, NawJsrssy. 

Located on New York Bay. 

puRcaasE 

Copper Ore, Matte 
and all kinds of 

Copper Bearing 

Material. 

LIbaral Cash Advancas. 

UNITED STATES SMELTING, REFINING & MINING GO. 

u. 

PURCHASE 

OR[S,MIITTE$,BDIIIOR,Etc 
PRODUCE AND SELL REFINED COPPER, LEAD, SILVER, GOLD. 

HANDLE PRODUCTS FROM 

. MINER TO CONSUMER. 
00 Wall Street. New York, 

Please communicate with nearest office. 

Dooly Block, Salt Lake City, Utah 
Pachuca. Mex. 

Kennett, Gak 
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D. GETHING, 
SWANSSA, WALOB. 

Bayer of Calamine and Blende Ore. Orea of 
Antimony and Copper. Complex Orea. Zinc 
Drosa, Zinc Sklmmlngs. Tin Droaa, Tin 
Bklmminga. Sal. Sklmmlngs. 

Cable address: “Digit” Swansea. 
A. B. C. Code, 6tb Edltlcm. 

Bankers, Messrs. Lloyds Bank, Ltd., Swansea. 

THE 

BRITANNIA 
SMELTING 
COMPANY. 

- LIMITED 

Buyers, Smelters and Refiners of 

GOLD, SILVER AND 

COPPER ORES, 

MATTE, BULLION 

AND CYANIDE 

PRODUCTS. 

Works at 

Crofton, Vancouver Island, B. C. 

BALTIMORE 

COPPER SMELTING 
AND 

ROLLING COMPANY 
Smaltars and Raflnars of 

COPPER 
Matte, Bullion, etc# 

ELECTKOLYTIC COPPER 
(B. E. B. Brand) 

SHEET COPPER, SULPHATE 
of COPPER 

KoToer Buildin|f, 
Bnltimor«. Md.. 17. S. A. 

Matthiessen & 
Hegeler ZincCo. 

La Salle, Ill. 
Bpeeisl sizes of Zinc cut to order. Boiled 
Battery Plates. Selected PUtee for Btchers’ 
and Lithographers’ Use. Selected Sheets for 
Paper and Card Makers’ Use. Store and 
Waabboard blanks. 

Smelters of Spelter 
AND MANUFACTCBgBH OF 

Sheet Zinc and 

Tacoma Smelting Company^ 
BUYERS OF 

GOLD, SILVER, LEAD and COPPER ORES 
COPPER MATTE and FURNACE PRODUCTS 

ELECTROLYTIC COPPER REFINERS 

TACOMA, WASHINGTON 

THE TYEE COPPER CO. 
(LIMITED) 

PURCHASERS AND SMELTERS OF ' 
COPPER, GOLD AND SILVER ORES 

Smelting Works at Ladysmith, Vancouver Island 
Hud OHIu—DUNCANS STATION, 

Vancouver Island, B. C. 

CLERMENT LIVINGSTON, 

General Manager. 

St. Louis Smelting & Refining Co., 

Buyers of 

Lead Ores, Concentrates, Slags and Base Bullion, 

620 Frisco Bldg., St. Louis, Mo. 

ST. JOSEPH LEAD COMPANY 

PIQ LEAD 

5 NASSAU ST. NEW YORK 

Sulphuric Acid 
zinc* for LecUncb* Battery. 

BABBITT METAL 
MANGANESE BRAND 

Mad* by Syraeiue Smelting Works, is the one metal irasitiTely the best. Don’t ask for any but "Syraerisn.* 

SYRACUSE SMELTING WORKS, 
Oflloei and RepreeenUtiTes at New York. MontreaL nnd all largn Western Cities. 

C. PASS (Sh SON, Ltd., Bristol, England, 
SCLL 

Soft Pig Lead, Ingot Copper, Antimonial Lead, Tin Alloy and Antimony Allojra. 
BVY 

Dross or Residues Containing Tin, Copper or Lead. 

HIGH PRICES PAID FOR TIN ORES. 

SPECIALTY—SMELTING OF COMPLEX ORES 

Highest prices paid for Ores, Concentrates, BuUion, Mattes, Slags, Sulphides, Besidues, eto. 
containing, separately or In combination, the metals 

COPPER, SILVER, GOLD AND LEAD 
Send trial lots, samples or analyses, with particulars of quantities available, to 

ELLIOTTS METAL CO., Ltd. 
PEMBREY COPPER WORKS, BURRY PORT, SOOTH WALES 

Also at Birmingham, Liverpool, Manchester and London 

EXCELLENT SAMPLING FACILITIES. ADVICE AND ASSISTANCE GIVEN AS TO 
CONCBNTRA TION OF ORES. 
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Manutecturen Ot 
Wooden Stave 
Preseure and 

Conduit 

PACIFIC COAST PIPE COMPANY 

PIPE Mam Factory and Office 

BALLARD. WASHINGTON. 

For Water Works, 
Irrigation & Power Plants 

Continuous Stave 
Wood Pipe 

TANKS 
PorOanadUo Butoms, Pacific Coaat Pipe Co., Ltd., VanconTer, B. C. 

BISHOP 
PLATINUM 

APPARATUS 

MALVERN. PA. 

Platinum Scrap Purchased. 

EstabUsbed 1842. 

OUR AERIAL WIRE ROPE TRAMWAYS 

BRODERICK & BASCOM ROPE CO. 
19 Murray St., N. Y. ST. LOUIS, MISSOURI Seattle, Wash. 

J. BISHOP & CO. 

All forms for Chemists, 
Assayers and Metal¬ 

lurgists. 

- Sl/M£ PLA/ZTS -- CHLORl/t'ATIO// TAUKS- ACHITATIOA^ TA^KS ~ 2//^C BOXES - 2///C ~ 

have a special patent clip 
which is attached to the rope 
and will not slip under any 
conditions. 

This clip tides in the 

grooves of the guide sheaves, 

the flange and groove of 
which are made to exactly 

fit the clip. In other words 

the traction rope is always 

carried at the same distance 
from the standing cable 

whether bucket has passed 

over the tower or not, 
thereby increasing the life 
of the rope. 

Write us and we will tell 

you other points where our 
tramways excel. 

Write us about our 
"POWERSTEEL” Rope, 

the ONLY wire rope to 

receive the highest award 

at two Expositions. 

S£//n FOR TRE£ /LLU-STRATEJ} CATALOr. LTf 

mm 
SAN FRANCISCO, CAL. - LOS ANGELES, CAL. - OLTUPIA, WASH. - SALT LAKE CITT. UTAH. 

ADDRESS DEPT. **A*' NEAREST OFFICE. 

/ 

/ 
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'^UNION” 
OlAPHRAGM TRENCH PUMPS 

MAOB ONLY BY 

UalOB Elavator S Machlaa Ca. 
ChioagOt 111.. U.8.A. 

Bristol’s Patent Steel Belt lacing 
No Spociil Tools 

Saves Time 
and Money. 
Orrateat Streii*<l> 
with LeMt Metal. 

KSADT TO APPLY FlMiaBBD JOINT 

Send for Circular AS aad Free 8amplet. 
THE BRISTOL CO.. Waterbury. Connecticut 

Chloaco: 76S Monadnock New York: 114 Liberty Si. 

WM. H. BRISTOL, 

ELECTRIC 
PYROMETERSa 
AH ranges to 2900° F. Practical 
for every day use. Accurate and 
inexpensive. Write for full in¬ 
formation. 

WM. H. BRISTOL, 
48 Vescy Street. New York. 

Jenkins Bros. Valves 
are made of high-grade steam metal, have inter¬ 
changeable parts, and full opening. Our new 
extra heavy valves—both brass and iron body— 
for high steam and hydraulic pressures, are the 
heaviest valves of this class on the market. 

Special illustrated price-list of extra heavy valves sent 
on application . All valves bearing our trade mark ab¬ 
solutely guaranteed, 

ARE YOU CONFRONTED 
WITH A DIFFICULT 

ORE .SEPARATING 
PROBLEM ? 

THE WETHERILl MAGNETIC 
SEPARATING PROCESS 

MAY PROVE THE 
SOLUTION. 

Write for lUasttated Pamphlet and information to 

THE STEARHS-ROeER 
MANUFACTURIN6 CO., Diim. Gilo., 
■uBlketulng ana Balm Aceata for tha United Stataa. 

Tfct Cirtir Aito-Migiitlc On Sipiratir 
Absoliilaly NBB-ElBetric 

Requires no artificial power whatever. 
First cost whole cost. No moving 
parts, no friction or wear. Adaptable 
for any material where there is an 
admixture of iron. 

Can be seen in operation at 

THE CARTER AUTO-MAONETiC ORE 
SEPARATOR CO. 

TelcalMBS CortlsMt ***»EW* o2k**’ 

JENKINS BROS., Naw York, Boaton, Philndelphin, Otaioago, London 

ore: AS£ 

DESTROY THE CAUSE OF THE TROUBLE 
DEARBORN VEGETABLE TREATMENT 

absolutely prevents scale-forming. 
It gets to the root of the evil by be- 

^ ii . the feed water. 

Before using Dearborn treatment. 

Send us a gallon M\ 
of the water you 
use in your boilers and we will fur- 
nish a treatment for your special case. 

^ 11 1.. After two months’treatment. 
Dearborn treatment reacts with all salts 
contained in the water, preventing scale corrosion, pitting 
and foaming, thus enabling you to obtain highest boiler effi¬ 
ciency with tremendous saving in fuel. Ask for our Booklet. 

After two monlhs’ treatment. 

iQOP 
300$ ooo 

Four months’ treatment. 
Scale entirely removed. 

Dearborn Drug and Chemical Works 
W'm. H. Edgar, Founder, 

Manufacturing and Analytical Chemists, Chemical Engineers, 
-VEW YORK CHICAGO DENVER SAN FRANCISCO 

299 Broadway 226-234 Postal Telegraph Bldg. Coronado Bl<ig. 74 Bryant St. 

Branch Offices in 20 Other Cities of I?. S. 

A mighty imiior- 
tant thing in their 
place are 

6REASE CUPS 
We make ’em— 

a variety of kind.— 
raitable for Inbrioa- 
ting any and all 
bearings — many 
styles, all good. Onr 
name is behind these 
caps and they trill 
serve yon well. 

We can send yon 
literature from 
which yon can find 
which partionlar enp 
is YOUB enp. 

Also other steam 
specialties. 

The WILLIAM POWELL COMPANY 
CINCINNATI. OHIO. U.S.A. 

New York Depot: 61 Cliff Street 
Philadelphia DepC: 618 Arch Street 




