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CokE AND GAS manufacture in combination, on 

somewhat the same plan that is now in operation in 

Boston, is to be put into practice at Cleveland, Ohio. 

The Semet-Solvay Company, of Syracuse, N. Y., 

is preparing to erect near Cleveland a block of by- 

product ovens, which will make coke for furnace 

and foundry use, and will dispose of the surplus 

gas for fuel purposes, either in factories or for do- 

mestic use. The plant will have a capacity of at 

least 500 tons of coal a day. Cleveland seems to be 

a very favorable point for such a plant, both as re- 

gards the supply of coal and the sale of coke and 

gas. The plant will include the necessary works 

for putting the by-products into marketable form. 

x 
It 1s with considerable regret that we record the 

decision to close one of the most important metal- 

liferous mines in England. This is the Devon Great 

Consols, near Tavistock, which has been the chief 

arsenic producer in England for many years, Just 

how long the mine has been worked we cannot say, 

but the present company has worked it continu- 

ously since 1844 and profits have been distributed 

equal in the aggregate to nearly twenty-five times 

the amount of the capital. The reasons given for 

closing down are the low price of arsenic and the 

refusal of the ground landlord to renew the lease, 

for tne raine shows no sign of exhaustion. It is to 

be hoped that means will be found for averting this 

calamity to a historical mine. 

R 
THe GerMAN coke syndicates, which practically 

control the supply of coke to the German blast fur- 

naces, have not shown themselves at all ready to 

respond to the present condition of the iron indus- 

try. In spite of all appeals from the iron and steel 

furnaces they have strictly enforced the full rates 

on I9OI contracts, and have consented to grant only 

a very moderate reduction for 1902. The prices for 

the current year have been $4.05 per metric ton for 

blast furnace coke and $5.12 for foundry coke; the 

reduction for next year is to $3.57 for furnace and 

$4.05 for foundry coke. Even the latter prices ap- 

pear very high when compared with $2 for furnace 

and $2.50 for foundry coke now quoted in our own 

Connellsville region. The German ironmasters are 

complaining bitterly of these high rates, in view of 

the fall in iron quotations. 

x 
A REPORT Of some interest comes from London, to 

the effect that a large interest in the Nickel Corpo- 

ration, Limited, has been sold to a syndicate con- 

nected with the United States Steel Corporation. 

The Nickel Corporation was formed in 1899 to work 

concessions in New Caledonia. It was promoted 

by the London & Globe Company, and that concern 

held a large part of the stock, which has now been 

sold to the American syndicate. The attention of 

the promoters has been chiefly given to the stock 

market since the company was formed, and practi- 

cally nothing has been done in New Caledonia. The 

London people are chiefly concerned in the fact that 

the sale will give the liquidator of the London & 

Globe some cash assets. It is an interesting fact to 

us, however, that Americans should invest in New 

Caledonia properties. If, as reported, the United 

States Steel Corporation controls the purchase, it is 

a fact of some significance. 

R 
THE report of Prof. Wilbur C. Knight on the dis- 

covery of platinum in Carbon County, Wyo., which 

is given in another column of this issue, will be 

found of special interest. The indications are that 

the metal occurs in considerable quantity. The 

Rambler Mine from which the platinum comes is a 

copper proposition and it was only through unac- 

countable variations in the assays that the rarer and 

more valuable metal was brought to light. The dis- 

covery, which is an important one, was made by Dr. 

L. D. Godshall, manager of the Boston & Wyoming 

Smelter at Encampment, where the ore is re- 

duced to matte. It is not yet known whether the 

platinum is in the copper, or in the iron pyrite which 

accompanies it, or both. The important point is that 

it is there in considerable quantity. There has been 

a quite active search for platinum of late, as the 

demand has been somewhat in excess of the supply, 

and the United States has been compelled to depend 

upon Russia for most of the metal consumed in this 

country. 

yA 

WE take pleasure in publishing in this issue a 

statement from Mr. Arthur L. Collins, manager of 

the Smuggler-Union Mining Company, in regard to 

the disastrous fire which occurred in the Bullion 

‘funnel on November 20. Mr. Collins’ communica- 

tion corrects some statements made in our columns 

which reflected upon the management and the con- 

struction of the works. Our despatches conveyed 

the idea that the buildings were dangerously close 

to the mouth of the tunnel and that no appliances 

for fire protection were on hand. Mr. Collins shows 

that the buildings were as far from the tunnel as it 

was possible to have them in that country, and that 

fire hose with water under a good head and chem- 

ical extinguishers were at hand in the burned build- 

ings, but that the fire had been smouldering for a 

long time and when it did burst out was immedi- 

ately beyond control. We are glad to make this 

correction in justice to the management and also to 

pay a tribute to the bravery of the two men who 

lost their lives in the effort to save some of the 

imprisoned miners. 

x 
AS TO COPPER STOCKS. 

A statement, which carries with it the suspicion 

of having received its inspiration in the offices of 

the Amalgamated Copper Company, has found its 

way into the columns of the daily press. Accord- 

ing to this statement all of the blame for the un- 

satisfactory condition of the copper market during 

the last few months lies with the independent con- 

cerns, by “independent” meaning those outside the 

influence of the Amalgamated interest. We are not 

inclined to this view. It is true that the outside in- 

terests received the benefit of the high prices main- 

tained by the Amalgamated Company and kept 

“under the umbrella” as long as it was held up. 

This could hardly be designated as a policy of un- 

wisdom. As long as prices were upheld the inde- 

pendents were going to sell all the copper for which 

they could find a market. 

In forming a judgment of the conditions which 

have prevailed in the copper market it must be re- 

membered that the two principal “offenders” from 

the Amalgamated viewpoint are the Calumet & 

hhecla and the Copper Queen. It must also be re- 

membered that these two interests have never fig- 

ured on Wall street as manipulators of the stock 

market. So little interest is taken by the owners of 

Calumet & Hecla stock in the quotations of the 

street that no attempt is made to “protect” it from 

declining prices. Stock having a par salary of $25 

per share, and which is quoted at about $600 is apt 

to be a fairly safe investment, particularly when it 

is considered that the original investment was. at 

about two-thirds the par value. None of the Cop- 

per Queen nor any of the Phelps-Dodge properties 

are quoted on the stock exchanges. Such being the 

case it is not surprising that these interests were 

willing to take the benefit of what was coming their 

way, and it is also not surprising that they were not 
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inclined to enter into any definite alliance with the 

Amalgamated people, whose actions, to say the least, 

have not been above suspicion. 

There is a very general impression abroad that 

there has been something of an unholy alliance be- 

tween the management of the Amalgamated busi- 

ness and the stock market. It is recognized that the 

“inside” parties have the power to manipulate the 

stock to suit their purposs, and it is strongly sus- 

pected that what has been lost by the accumulation 

of copper in stock and the recent fall in prices has 

been more than made up by the profits on the street. 

A drop from $130 to $60 per share on a capitalization 

of $155,000,000 means a loss of about $100,000,000. 

There may have been some profits derived from 

Until the 

insiders of Amalgamated have purged themselves of 

the suspicions which have arisen about them, it ds 

of little use to try to throw the blame of the recent 

demoralization upon others. 

selling out or “short” at the higher price. 

The fact that, after the reduction of the Amalga- 

mated dividend and a cut of 4 cents a pound in the 

price of copper, the quotations began to rise, and are, 

at the present writing, 9 points above the lowest 

figure reached, strengthens our conclusions. 

x 

LAKE SUPERIOnr IRON ORE. 

The total shipments from the Lake Superior iron 

mines have now been made up for the year ending 

December 1, which is the customary period for the 

statement. The figures, as given by the Cleveland 

Marine Review, are as follows, the rail shipments 

for 1901 being estimated, as they are not yet fully 

reported. The figures are in long tons: 

, : 1900. 1901. Changes. 
Lake Superior Ports, ex- 

cept Marquette......... 12,471,720 13,780,570 I. 1,308,850 
Marquette and Escanaba.. 6,098,595 6,376,952 I. 278,357 

Total by Water........ 18,570,315 20,157,522 I. 1,587,207 

Rail Shipments.......... 489,078 500,000 I. 10,922 

PD Gsvivendds kos eben 19,059,393 20,657,522 I. 1,598,129 

While the greater part of the increase was from 

the Vermilion and Mesabi ranges, it will be noticed 

that there was still a substantial gain in the Mar- 

quette and Escanaba shipments, which come from 

the old ranges—the Marquette and Menominee. 

In addition to the shipments above given, a total 

of 230,000 tons was shipped from the mines of the 

Michipicoten District in Canada. Of this ore about 

160,000 tons went to Lake Erie ports, 70,000 tons 

being taken by the furnaces at Midland and Hamil- 

ton in Ontario. 

The receipts of ore at Lake Erie docks for the 

year reached a total of 17,014,076 tons, which com- 

pares with 15,797,787 tons in 1900, and 15,222,187 

tons in 1899. Notwithstanding the large increase 

shown this year, the stocks on dock on December 1 

last were less by 45,009 tons than a year ago. There 

was little change in the relative rank of the receiv- 

ing ports this year, but Cleveland and Conneaut 

showed greater gains than any others. 

The shipments to furnaces through Lake Erie 

ports during the season of navigation have been the 

largest ever reported. The ore on docks at Lake 

IQ0I, was 3,050,183 tons; the 

receipts for the season were 17,014,076 tons, making 

a total stock of 20,064,259 tons. 

Erie ports on May 1, 

The stocks remain- 

amounted to 5,859,663 

showing shipments to furnaces during the season of 

14,204,596 tons. This compares with 11,613,773 tons 

during the corresponding period in 1900; 11,765,158 

tons in 1899; and 9,059,829 tons in 1898. From pres- 

ent appearances shipments will be heavy through the 

winter, and there will be only a light stock on hand 

at the opening of navigation in 1902. 

It will be noticed that the receipts at Lake Erie 

ferts were less than the shipments from the upper 

ing on December 1 tons, 
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ports by 3,143,446 tons. This balance went chiefly 

to South Chicago and Milwaukee for the furnaces of 

the Illinois Steel Company. 

The division of the ore production by ranges has 

not yet been completely reported. 

ya 

MARKET CONDITIONS. 

The iron trade continues this week in a state of 
activity altogether unparalleled for the closing month 

of the year. It is usually the case that mills shut 

down over the holidays to make repairs and adjust 

machinery before beginning their preparations for 

the spring trade. This year, however, there is no 

vacation, for mills and furnaces, almost without ex- 

ception, are full of orders for delivery well up into 

1902. Contracts continue to be offered, moreover, 

and there is no time in the memory of the trade 

when so much business has been in sight. In fact, 

the pressure is so great that some sales of German 

steel billets are reported here, to mills which have 
been unable to secure supplies at home. The terms 

on which such sales have been made are naturally 

kept quiet. 

A disturbing element in the trade, which is becom- 

ing serious, is the delay in railroad transportation. 

In the Central West—including the Pittsburg Dis- 

trict, the Mahoning and Shenango Valleys in Ohio, 

and the region south of Lake Erie—it seems to be 

impossible to obtain cars enough to move finished 

products from the mills or to carry fuel and ore to 

the furnaces. Mill yards are piled with material 

ready for shipment everywhere, but cannot get it 

carried away. In the Pittsburg District and the 

Valleys furnaces and mills cannot get their fuel, 

while coke is being piled up at the ovens in the 

Connellsville region. In Pittsburg this week premi- 

ums are being paid for coal, the amounts varying 

according to the necessities of buyers. The worst 

feature is that there is no prospect of immediate re- 

lief, since orders placed for additional cars cannot 

be immediately filled; and on some railroads com- 

plaints are made that the locomotives are giving out 

under the strain of extra traffic. The conditions 

seem to imply a want of foresight, or a policy of 

short-sighted economy, on the part of many railroad 

companies. 

The railroad conditions are also affecting the 

Western coal trade to a serious extent. Mines are 

unable to ship coal which is urgently needed at con- 

suming points. In some cities—Chicago, for in- 

stance—only the recent mild weather has prevented 

a shortage for domestic consumption, while factories 

have difficulty in obtaining fuel enough to keep at 

work. It was hoped that the closing of lake naviga- 

tion would release many cars which had been used 

in carrying coal to Lake Erie ports, but these seem 

to have been absorbed at once. . 

In the seaboard bituminous coal trade the short 

car supply difficulty has been intensified by the re- 

cent storms and washouts which have blocked some 

important coal-carrying lines. The supply for steam- 

ship and other purposes in New York Harbor is be- 

low the demand, and as high as $4 a ton is reputed 

paid for immediate deliveries. Coastwise trade has 

been blocked by bad weather, and shipments are 

slow. 

The anthracite trade is gradually clearing itself 

from the troubles caused by storms, floods and rail- 

road delays, and is returning to its normal condition 

of steady activity. 

In the metal markets, copper is at a stand, and 

there is little or no business. Some further reductions 

are reported in the nominal prices, and buyers ap- 

parently fear more such action and hesitate to go 

beyond their immediate necessities. It is reported 

that sales have been made below nominal quotations, 

and there is a general position of uncertainty which 

does not favor business. The leading seller seems 

to have taken the position that as an artificial level 

is no longer maintained, there is nothing to prevent 

prices going down to the cost of copper—or below. 

Meantime the independent producers show no signs 

of giving way or entering into any sort of agree- 

ment. 

In the other metals there is little or nothing of 
especial importance. Tin is depressed, though the 

demand continues good. The reduction in the price 
of lead, noted last week, does not seem to have in- 

creased business to any considerable extent, though 
a fair trade is reported. Spelter shows the best posi- 

tion of any of the metals, and a good market js 

noted; while there has been a sharp advance in the 

prices for zinc ores in the Joplin District. 

Silver continues quiet and without special feature 

or any considerable change in prices. The conditions 

affecting this metal have been fully referred to in 

recent issues. 

x 

CLARENCE KING. 

Mr. Clarence King, geologist and mining engineer, 

died at Phoenix, Arizona, on December 24th. 

Clarence King stood entirely alone in his world- 

wide reputation as a mining geologist, and as the 

pioneer in governmental work in this kind of geo- 
logical exploration. Just as Hayden was the great 
master of general reconnaissance work over great 

areas of the West at a time when they were almost 

unknown, so King stands out beyond all other ex- 

plorers for his more quantitative examination of the 

West’s mineral deposits. 

Clarence King was born in Newport, R. L, Janu- 
ary 6, 1842. At twenty years of age he graduated 

from the Sheffield Scientific School, and the next 

year at the opening of the spring season he crossed 

the continent with James T. Gardiner, his college 

friend. They went with an emigrant train for the 

purpose of becoming well acquainted with the region 

west of the Missouri River. ,This was a four months’ 

journey on horseback, in which Mr. King began the 

work which was his greatest contribution to geoiogi- 

cal science, that of applying an exact scientific train- 

ing to the careful examination and complete study 

of each mineral deposit found. In the autumn of 

1863 he joined the California Geological Survey, 

under Prof. J. T. Whitney, with Prof. William H. 

Brewer in charge of the field work. In that year 

Brewer and King explored the Northern Sierras, 

especially the region about Mount Shasta, Cal., and 

during the winter months King joined in the exami- 

nation of the Mariposa mines. In the following year 

he was actively engaged again with a party under 

Prof. Brewer, this time exploring the southern part 

of the Sierra Nevadas. On this expedition King 

climbed and named Mount Whitney and Mount Tin- 

dall, and established Mount Whitney as the summit 

of the United States. It was in this work that his 

remarkable endurance and skill as a mountain 

climbed and named Mount Whitney and Mount Tin- 

King and James T. Gardiner were again associated 

in a geological and topographical survey of the Yose- 

mite Valley for the State of California, and during 

the winter they made an exploration of Arizona 

under the direction of General McDowell, in com- 

mand of the Department of Arizona. This work 

was interrupted by the hostility of the Apache In- 

dians. 
This exploratory work convinced King of the folly 

of attempting a proper scientific survey of the West 

without Government aid, and during the winter of 

1866 and 1867, he succeeded, through his personal 

influence and his persuasive enthusiasm, in securing 

the necessary authority and funds from Congress for 

a scientific survey from the eastern slope of the 

Rocky Mountains to the Pacific Ocean. He was 

placed in charge under General Humphreys, of the 

Army. 

The next five vears of his life were spent in the 

prosecution of the geological exploration of the 4oti 

parallel, which resultéd in a complete geological and 

topographical cross-section of the whole system of 

the cordillera of Western America. The publica- 

tions resulting from this work of King and the band 

of distinguished mining geologists gathered by him, 

have become classics in mining geology. These re- 
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ports contributed not only a vast amount of well 

arranged scientific facts, but established standards 
and methods of the highest order for the Geological 

Survey of the United States, which followed in its 

natural sequence, with Clarence ‘King as its first 

director. 

In the course of this long series of labors in the 

geology of the western part of the continent, King 

began a long series of laboratory experiments to de- 

termine the inter-action of primal constituents of the 

globe, under conditions of heat and pressure. The 

chemical and physical work required for these ex- 

periments was very costly and was not entirely com- 
pleted at the time of King’s death. 

In the later years of his life, Mr. King was most 

actively engaged in the development of the mineral 

deposits of the United States, in which he displayed 

the most remarkable physical vigor and activity. Mr. 

King traveled widely, was of varied cultivation in 

letters and in art, and a most alert and fascinating 

thinker, which made his success in inspiring and 
developing other scientific minds one of his greatest 

contributions to science. To these friends his count- 

less manifestations of kindness of heart will make 

him deeply and tenderly mourned. 

Mr. King was a member of the Metropolitan and 

Tuxedo clubs, the Yale Alumni and the Century 

associations and the American Geographical Society. 

He was also a member of the National Academy of 
Sciences. 

The list of his scientific contributions is entirely 

beyond enumeration in this notice and they will be 

presented later with a more extended account of his 
life. 

THE DISCOVERY OF PLATINUM IN WYOMING. 

3y Wirsur C. Kwnicut. 

Very recently this vicinity was thrown into quite 

an excitement by the report that platinum had been 

discovered in the Rambler copper ore. Several times 
prior to this platinum has been reported from vari- 

ous places in the same county, but with the excep- 

tion of the find in the placer mines of Douglas Creek, 

they all lack confirmation. On this account it is 

necessary to call the attention of the mining world 

to this unique find, or as a whole they may consider 

it similar to the previous supposed discoveries. 

For some time the Rambler Mining Company has 

had some trouble in adjusting differences in assays, 

in settlements for its ore. This difference has usual- 

ly been in the assay for silver, and never amounted 

to more than a few ounces. A short time ago the 

Denver assayers, while attempting to account for the 

variation in the assay value of the ores, discovered 

that platinum was present and usually in paying 

quantities. Upon receiving this report the Rambler 

Company commenced to investigate, much to its cred- 

it, and had numerous samples tested from various 

parts of the mine and also had assays run on car 

lots varying in quantity from 20 to 45 tons. With- 
out exception this rare metal has been found in 

the ores from all parts of the mine, but more espe- 
cially from the blue copper ore. Besides the plati- 

num, it has been hinted that there are other rare 

metals present. 

The Rambler Mine is located about 50 miles south- 

west of Laramie, in the Medicine Bow Mountains, at 

an elevation of about 9,000 feet. About a year ago 

this property came into. prominence as a copper pro- 

ducer and has been one of the greatest mines ever 

discovered in the State. At a depth of 70 feet a 

huge vein of oxidized copper ores was found, which 

made it possible to commence shipping ore imme- 

diately after the strike was made. The ore was 

hauled to Laramie and shipped to various smelters 
until the melting snow made the roads impassible. 

Ore was then stored on the dump, and later in the 

spring sold to the new Grand Encampment Smelter, 

where it has been matted with ores from tlhe Grand 

Encampment mines. Below the oxidized ores, chal- 

cocite and bornite were found, and, still deeper, cove- 

lite. The ores have varied considerably in value, 

but the blue ore has averaged about 30 per cent of 

copper by the carload. The vein occurs in a schistose 
formation that is only a short distance from the 

Archean granite. 

The discovery of platinum in a vein is a matter 
of extraordinary scientific interest, and especially so 

when it appears to have a commercial aspect. About 

15 years ago I found a few small pieces of metallic 
platinum in a lot of placer gold that I was refining, 
and which had been taken from Douglas Creek. 

The metal was of so little value that it had no com- 
mercial importance. This find, however, only 

strengthens the recent report, and there is a probabil- 

ity that this region may prove to be of great import- 

ance as a platinum producer. 
‘This is I believe the third instance where platinum 

has been found associated with veins. The one in 

Canada has no commercial bearing. I am not fa- 

miliar with the reports from Russia, or others, if they 

have been reported. 

I am not able to state at this time whether 
the platinum is found in the metallic state or as 

a compound. There is a quantity being. worked at 

the university laboratory at this place, and several 

other chemists are also at work on the ore to ascer- 

tain if possible the nature of the platinum in the 

ore, and also to discover other rare elements if they 

are present. 
The tests to prove this discovery are numerous, 

and through the courtesy of Dr. A. B. Hamilton, of 

the Rambler Company, I have been permitted to 

publish the following assays, which were made by 

Henry E. Woods, of Denver, Colo. The first lot of 

assays were made from samples taken from vari- 

ous places in the mine, and were made for platinum 
only. The second lot were made from car samples, 

the cars varying from 20 to 45 tons each. 

ASSAYS FOR PLATINUM 

No. Kind of Ore. Platinum 

i edaias pt eee eeecccreens 0.06 ounce per ton. 
9 “OR A cctarantornts 0.40 ewan ee 
Re Vi deeceeieea? aevietna es 0.10 een ee 
hs EE © ove dime ¢ 008 ean eee 0.18 SS ee oe 

Sad” Rasy riers oe 0.18 ee en 
6 Ore, west stope........ 0.70 ey ee pe 
7 Chalcocite, upper stope.. 0.60 pre Bee he 
8 White iron from covelite 0.10 Cn ee 
9 White iron, north drift.. 0.18 Fe ee 

BO. CURIONI 85 osc cc viccee cds 0.15 niin ahi 

PUG sh kcdaceaien 0.259 

ASSAY RETURNS FROM CAR LOAD LOTS. 
Gold Platinum Silver Copper 

No. Oz. Per Ozs. Per Oz. Per Per Cent Retharks 
Ton Ton Ton 

I 0.03 1.40 8.6 32.8 Covelite ore 
2 0.03 0.40 2.5 6.2 
3 0.03 0.68 9.0 29.4 Covelite ore 
4 0.04 0.72 9.4 34-4 Covelite ore 

Av. in Platinum 0.80. 

There were also two other tests; the first was an 

average sample of ore carrying 0.5 ounce in platinum, 

and the second a sample of matte carrying 1.92 

ounces of platinum to the ton. 

The Rambler Company has never gotten gold 

enough from the ore to receive pay for. Usually it 

has assayed a little less than 0.05 ounce per ton. 

Just how the platinum has been missed in the assays 

prior to this time is a problem that I cannot account 
for. Naturally I would have expected it to be re- 

ported as gold. 

IRON IMPORTS INTO GREAT BRITAIN.— 
For the 11 months ending November 30 the imports 

of pig iron into Great Britain were 173,381 tons, of 

which 32,377 tons were from the United States. For 

the corresponding period in 1900 the total was 157,- 

694 tons, of which 80,129 tons came from the United 

States. 

ENGLISH AND AMERICAN BLAST FUR- 

NACES.—The London /ron and Coal Trades Review 
says: “Mr. J. A. Longden (managing director of 

the Stanton Ironworks Company), gave a very in- 

teresting account of a recent visit he had paid to 

America, at a dinner held at Ilkeston recently. 

Speaking of his visit to the Edgar-Thompson fur- 
naces at Pittsburg, he said there were nine furnaces 

going, each of which turned out as much iron as 
all their nine furnaces at Stanton, and 30 men were 

doing the work of 300 here.” 
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COAL IN ICELAND.—The find of coal in Ice- 

land reported by Copenhagen journals does not ap- 

pear to be so valuable as was at first supposed, to 

judge by the results of analyses made under the di- 

rection of the Danish State Railway Administra- 

tion, but a vessel has been despatched to gather 
more and larger samples, which are to be examined 

by the above body and also at the gasworks. 

A RUSSIAN IRON TRUST.—A telegram from 

St. Petersburg recently announced that all the prin- 

cipal ironfounders in Russia have agreed to com- 

bine and form a trust, with the object of regulating 

the output, keeping up the prices of iron, and pre- 

venting Government contracts from going into the 

hands of foreign contractors. The Ural iron- 

founders, who have hitherto held aloof from all 

combination of this kind, are said to have thrown 

in their lot with the movement. 

EXPORTS OF IRON AND STEEL FROM 
GREAT BRITAIN.—Exports of iron and steel, in- 

cluding machinery, from Great Britain for the Ir 

months ending November 30 were valued by the 

Board of Trade returns as below: 
1900. I90I. Changes. 

Iron and steel .. £29,826,697  £23,332,507 D. £6,494,190 
Machinery ...... 18,027,703 16,502,876 D. 1,524,827 
ROW GO. acces 7,750,831 7,209,029 D. 541,802 

UME cciwassa £55,605,231 £47,044,412 D. £8,560,819 

The decrease shown was both in quantities and 

values. Mining machinery was valued this year at 

£473,704, against £530,274 for the corresponding 

period last year. 

NEW COAL EXPLORATIONS IN’ ENG- 
LAND.—The London Jron and Coal Trades Re- 

view says: “For some time past the boring opera- 

tions conducted by the Barrow Coal Exploration 

Company, Limited, have been going on at Risedale, 

Barrow-in Furness, and a depth of 2,000 feet has 

been reached. With this depth they are still in 

red sandstone, and, unfortunately, the whole of the 

money has been expended. A circular has been 

issued and sent to capitalists and important employ- 

ers in the district, with a view to raising more 

money to further carry on operations, and bore 

through the red sandstone, until a depth of 3,000 

feet is reached, where it is hoped coal will be found. 
The coal measures at St. Bees, some miles up the 

coast, are found under the same strata of red sand- 

stone. Messrs. Vickers, the Furness Railway Com- 

pany, and several prominent local gentlemen are in- 

terested in the search for coal, the finding of which 
would be so beneficial to the district.” 

ELECTRIC FURNACE—A novel form of 

electric furnace, suited especially for large units, is 

described in a patent issued December 17 to Charles 

Albert Keller, of Paris, says the Electrical World and 

Engineer. The electrodes take the form of trucks 

mounted upon rails and each adjustable toward a 
central horizontal firebrick hearth which carries the 

main body of the charge. The electrode carriages are 

framed in iron and covered by a raised arch of fire- 

brick, upon which, inclined slightly toward the hearth 

and with its lower edge level therewith, is the carbon 
or outer surface which constitutes the working face of 

the electrode. The central horizontal hearth and the 

upwardly inclined lateral electrodes together form a 

broad shallow furnace bed, over which a layer of 
granular carbon is spread. This layer serves to 

close the circuit between the electrodes and by its 

resistance to develop a temperature sufficient for the 

reaction desired. Or if such excess of carbon 

would be injurious, other resistance material may be 

substituted, either the charge itself or one of its 
components being so employed. For instance, in the 

production of chrome-iron, the carburization of which 

is to be avoided, a bed of granular iron may be used 
to develop the necessary heat, the metal being alloyed 

as reduced. The furnace proper is enclosed by a 

fire-brick vault to conserve its heat and exclude the 

air. The specifications show a careful elaboration of 
details and the construction seems practical. 
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BRITISH COLUMBIA—VANCOUVER ISLAND 

MINES AND PROSPECTS. 

By Witiram M. 

Recently the writer has visited the Mount Sicker 

and the Alberni Canal mining districts on Vancouver 

Island in order to observe the results from the oper- 

ations carried on during the past season. 

Mounts Sicker and Brenton, which are separated 

by the Chemainus River, are located within a few 

miles of Horseshoe Bay (Chemainus Harbor), Os- 

borne and Maple bays, on the east coast of Van- 

couver Island. Discoveries of copper-gold ores were 

first made near the summit of Mount Sicker in 1897, 

when the Lenora mineral claim was located. Later 

followed the location of the Tyee claim, adjoining 

the Lenora on the east; the Key City, Victoria, Cop- 

per Cafion and Susan to the west of the Lenora, 

with the Key City adjoining that claim, and the 

others situated in the order named. The boundaries 

of these claims east and west embrace all the ground 

1,500 feet wide from the extreme summit of Mount 

Sicker across the Chemainus River, almost to the 

summit of Mount Brenton, and present at the pres- 

ent time the productive portion of the district. A 

large number of other claims have been staked, and 

partially prospected north, south, east and west from 

BREWER. 

those designated by name. 

The district is within the boundaries of the land 

grant made some years back to the Esquimalt & Na- 

locators of mineral 

claims are compelled to obtain from that corpora- 

tion a title to the surface and base metals, as well 

from the Provincial Government 

covering the precious metals. As long as the com- 

pany adheres to its present policy of issuing deeds 

naimo Railroad, consequently 

as crown grant 

on payment of $5 per acre, which convey title to the 

surface, timber, and base metals, the cost for per- 

fect titles to surface and all minerals does not exceed 

the cost for crown grants to mineral lands in other 

portions of the province outside of this belt, be- 

cause the law is that crown grants issued to mineral 

claims after the requisite $500 have been expended in 

development work and survey do not convey sur- 

face rights, other than to erect necessary buildings 

and the right to mine. 

In order to secure a perfect title to the surface and 

timber an additional payment of $5 per acre must 

The only difference between obtaining a 

perfect title to a mineral claim situated within the 

railway belt on Vancouver Island, and without that 

belt is that in the former the surface right must be 

secured, but in the latter it may be. As a matter of 

fact it is a very rare occurrence that the additional 

$5 per acre is ever paid to the province, because the 

surface of a mineral claim is rarely, if ever, of 

sufficient value, unless for town site purposes, to 

make it worth while to pay the extra amount to se- 

cure the surface. 

The railway belt on Vancouver Island embraces 

practically nearly all of the eastern portion of the isl- 

and, which includes all the productive coal lands, but 

only a comparatively small proportion of the lands 

carrying other minerals. These occur chiefly outside 

of the railway belt, and on the western side of the 

island. . 

As the writer has already explained in previous 

articles on the mineral resources of Vancouver Isl- 

and, there is a decided difference between the geol- 

ogy of the eastern portion of tne island and the west- 

ern, especially north from the Mount Sicker Dis- 

trict, which is situated about 50 miles northerly from 

Victoria. Sedimentary rocks, including the coal meas- 

ures, occupy most of the eastern portion north from 

Mount Sicker, while igneous and metamorphic rocks, 

including large areas of crystalline limestone, make 

up the western and southern portions. 

The Mount Sicker District may be considered to 

occupy a position almost at the line of demarcation 

between the sedimentary rocks and the crystalline 

A zone of schist occurs extending from Maple 

be made. 

area. 

Bay on the east coast through Mounts Sicker and 
Brenton towards the west coast, an 

distance. 

undetermined 

The line of strike is nearly due East and 

West. The width of the mineralized zone, so far as 

at present known, is about 1,200 feet, and if it main- 

tains its continuity to the west coast it should cross 

the Alberni Canal near its entrance to Barclay Sound. 

But instead of doing this the zone apparently wedges 

out near Cowichan Lake, while another zone of schis- 

tose rocks, very similar to those of the Mount Sicker 

region, occurs on China Creek, about 12 miles from 

the head of Alberni Canal. 

On Mount Sicker there is one feature connected 

with the mineralized zone which deserves attention. 

It is that on the northern boundary of the schist a 

persistent ledge of hungry-looking 

quartz occurs. This has up to the present time mark- 

ed the northern limit of the local occurrences of ore. 

The southern limit being as equally well defined and 

marked by a dike of porphyritic rock, which at the 

contact between it and schist has a peculiar appear- 

ance, and resembles a body of dirty brown melted 

gutta percha with white nodules as impregnations 

through it. When struck with a pick or drill this ma- 

terial is found to be a soft, but spongy-like india 

rubber. Its thickness varies from a few inches up to 

2 feet, and when exposed to the air it slacks and 

breaks up like shale. This material has been noticed 

by the writer in the underground workings of both 

the Tyee and Lenora mines, but has not been noticed 

on the surface, although he is informed that it can be 

found at some points marking the contact. 

The character of ore occurring in the zone of schist 

is chalcopyrite with an iron pyrite, the latter being 

chiefly marcasite, while sometimes pyrrhotite also 

forms a portion of the ore body. The gangue is princi- 

pally silica, sometimes massive quartz, at others sili- 

ceous schist; but often the ore is a solid mixture of 

chalcopyrite and iron pyrites of considerable thick- 

ness, even reaching fully 30 feet in some portions of 

the workings and maintaining that thickness for con- 

siderable length. 

During the writer’s recent visit he was permitted 

by the management to examine the underground 

workings of the Tyee Mine, adjoining the Lenora on 

the east, but was not allowed the privilege of exam- 

ining the underground workings on the latter. 

The shipments of first-grade ore from the Lenora, 

which have been almost continuous since 1899, have 

established a reputation for the camp second to none 

on Vancouver Island. The total shipments to date 

as estimated by the writer must have been about 25,- 

000 tons, while about the same tonnage of second- 

grade ore remains on the dump awaiting the erection 

of a local smelter. The ore shipped has carried about 

$20 per ton in all values, some of it even having yield- 

ed higher values. In order to facilitate shipments, 

the management of the Lenora Company has built a 

narrow-gauge railroad from the mine to connect with 

the Esquimalt & Nanaimo Railroad, about 7 miles 

distant, and is at present extending this line to Os- 

borne Bay, on the east coast of the island, about 4 

miles beyond the junction with the main line. 

Tyee Mine.—This property has been opened to a 
depth of 235 feet by two vertical shafts. One of 

these shafts was sunk for prospecting, but when the 

present owner, the Tyee Copper Company, com- 

menced extensive development, the management in- 

stalled heavy hoisting machinery and air drills and 

commenced sinking a new 2-compartment shaft. This 

is now down to the 235-ft. level, and sinking has 

been continued to open up another level 100 feet deep- 

er. The policy of this company has been to block 

out ore in sight and thus ascertain the capacity of 

the mine, previous to either shipping or erecting a 

smelter to treat the ore. 
A station has been opened on the 100-ft. level, 

where the ore body has been cross-cut and drifted on 

showing a body of ore with a maximum thickness of 
about 30 feet, and continuous an undetermined length 

beyond about 75 feet. To the height of one set of tim- 

bers this ore has been mined to the dimensions given, 
leaving both faces along the strike solid ore. It is 
claimed by the management that this body of ore is 

continuous to within 40 feet of the surface above the 

100-ft. level, and from the writer’s investigations he 

well-defined, 

is of the opinion that it maintains continuity to within 

about 20 feet of the 235-ft. level. On that level he 

found that drifting and cross-cutting had failed to 

expose any body of ore of commercial value under the 

body opened on the 100-ft. level, but upraising from 

the lower level from 15 to 20 feet had exposed the 

ore body, thus clearly showing that it had lenticular 

structure and that probably sinking another 100 feet 

would open up another lense at about the point where 

it reached its maximum thickness. Cross-cutting to- 

wards the north on the 235-ft. level exposed a vein 

of pyritous quartz-ore carrying chiefly gold values. 

This is about 30 inches thick where cross-cut, and 

has been drifted on about 50 feet. The average values 

are, from information from the management, about 

$20 per ton, but samples yielding values as high as 

$500 per ton have been taken from the vein. The 

same vein, the writer was informed, also occurs on 

the Lenora ground. The strike and dip are conform- 

able with the country rock, striking nearly true east 

and west and dipping about 80° south. This vein 

occurs in the same schist as the main body of copper- 

gold ore. Recently a sample shipment of 200 tons of 

copper ore has been made from the Tyee to the Ta- 

coma Smelter, The average assay value of this is 8 

per cent copper and $5 in gold. 

Following the zone of mineral-bearing schist to- 

wards the west, the Lenora, Key City, Victoria, Cop- 

per Cafion and Susan mineral claims are crossed by 

the Chemainus River, flowing along the boundary be- 

tween the Victoria and Copper Cafion claims from 

south to north. 

The Lenora Mine is employing about 100 men, and 

supping 50 or 60 tons of ore daily; sometimes the 

shipments, it is claimed, have reached 100 tons. This 

mine has been a steady producer for 3 years past, the 

production having increased as the facilities for ship- 

ping have been improved, from a wagon road to a 

tramway, and from the latter to the present narrow- 

gauge railway. The mine has been opened with a 

series of drift tunnels, the lower or third one being 

run at a level about 300 feet below the outcrop. The 

stopes on the second level are about 70 feet from the 

Tyee west line. 

This property has been one of the few propositions 

which have really paid from grass roots. In fact, the 

purchase price cost for building tvagon road, tram- 

way and railroad, as well as expenditure for all work 

in the mine, have been already taken from the mine 

itself, while some 25,000 or 30,000 tons of second- 

grade ore still remain on the dump. The extent of 

the ore reserves is unknown to the writer, but it is 

reported on reliable authority that Messrs. Breen 

& Bellinger, formerly of Northport, propose erecting 

a 300-ton smelter at the water-front terminus of the 

narrow-gauge railroad on the strength of the future 

possibilities of the Lenora Mine and Mount Sicker 

District. Therefore, it would appear that these gentle- 

men had satisfied themselves with regard to ore con- 

tracts before having decided on erecting the smelter. 

On the Key City Claim a limited amount of de- 

velopment has been performed, but this has not 

shown very satisfactory results up to the present 

time, in fact, no well defined outcroppings have been 

discovered to date between the Lenora outcrop and 

the Victoria claim. 

On the Copper Cafion Group, which includes the 

Victoria, Copper Cafion and Susan claims with some 

fractions, outcroppings of iron capping carrying chal- 

copyite and marcasite are found on each of the claims. 

The most easterly of these outcroppings is on the 

Victoria about 500 feet above the Chemainus River, 

where three parallel ledges occur carrying ore. 

These have been exposed by open cuts, and at the 

time of the writer’s visit a tunnel was being run to 

intersect these at a depth of about 50 or 75 feet be- 

low the outcrops. 

This tunnel is being run in schist, crossing the 

formation diagonally. During the progress of the 

work a ledge carrying ore was exposed, cross-cut 

diagonally, and left to the north of the tunnel. The 

management propose cross-cutting from the present 

face of the tunnel 150 feet in, in both directions, north 
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| south, to determine the conditions under the out- 

oppings. The schist is all more or less mineral- 
| with marcasite which towards the face, where 
schist becomes more siliceous, shows every indi- 

on of giving place to chalcopyrite. This is gen- 

ly characteristic of the Mt. Sicker mineral zone 

rever systematic work has been done. 

ther outcroppings on the Copper Cafion occur at 

river, also on the Susan claim about 600 feet 

ve the river on the side of Mount Brenton. 

Several tunnels and open cuts have been made on 

side of the river exposing bodies of chalco- 

ite associated with marcasite and quartz gangue. 

——__5o*_kyuguor 
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In the bed of the river itself the writer examined a 

zone about 50 feet wide, which is highly mineralized, 

and as this crosses the stream it would appear prob- 

able that when cross-cut at points beyond the action 

of the leaching process from surface waters a body 
of pay ore would be exposed. This group of claims 

is most advantageously situated as regards economi- 
cal working, because the east line of the Victoria 

claim is 900 feet above the level of the river, while 

the west line of the Susan claim is 1,200 feet above 

the same level. The group takes in 4,700 feet along 
the line of strike of the mineral bearing zone, and 

1,500 feet in width. 

The river will furnish ample water power to run 
all the mining and lighting machinery for the entire 
district. A survey for a railroad having a 2 1-2 per 

cent grade has been made from Chemainus Harbor 

up the river, passing across the Copper Cafion claim 

from north to south on a flat which would be well 
adapted for town-site purposes. 

As the tendency is in future to prospect west from 
the Susan claim rather than east from the Tyee 
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Mine, the advantageous situation of such a line of 

railway with a town-site on the Copper Cajion claim 

easily accessible to the river, presents itself very 

forcibly to any disinterested visitor to the district. 

To the west from Mount Brenton is situated 

Cowichan Lake. Whether the same geological and 

mineralogical conditions prevail in the region ad- 

jacent to and on the north side of the lake as in the 

Mounts Sicker and Brenton districts is at present 

unknown, because but very few prospectors have 

penetrated into that territory, and no discoveries of 

the occurrence of mineral have been reported; but 

on the south side of the lake and towards its head a 
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discovery of galena ore was reported during the 

past summer by Mr. H. S. Smith, of Duncan’s, who 

was the discoverer of the Leonora Mine. This is 

in the vicinity of the head-waters of the Gordon 
River, which empties into the Straits of Juan de 

Fuca at San Juan Harbor, on the southwest coast of 

Vancouver Island. 

Previous to the present year reports of discoveries 

of galena on the Gordon River have been circulated, 

but the location was remote from any trails and very 

difficult to reach. The country between San Juan 

Harbor and the head of the Gordon River is heavily 

timbered, mountainous and for the most part unex- 

plored except at some points close to the river. 
The discoveries reported on the south side of .Co- 

wichan Lake are not so inaccessible because there 

is a good wagon road from Duncan’s Station on the 

Esquimalt & Nanaimo Railroad to the foot of the 
lake, where a summer resort ‘is situated. From this 

point to within a short distance of the occurrence of 
the mineral claims, the lake itself affords an excellent 

route to travel. It is quite possible that the head- 
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waters of the Gordon and Nitinat rivers will be pros- 

pected during the season of 1902 ffm this route 

rather than by following up those rivers from the 

west coast of Vancouver Island, as has been the 

custom heretofore. The country to the west be- 

tween Mount Brenton and the Alberni Canal, and 

to the north between Cowichan Lake and Nanaimo 

Lake is at the present time unknown and unexplored. 

Near the latter lake some locations of mineral claims 

yielding copper-gold ore have been reported. These 

are at present remote from transportation facilities 

and must await the building of wagon roads at least 

before extensive development can be attempted. 

The Alberni Canal District has naturally received 

more attention than any other portion of the island 

because it has a water route some 40 miles in length 

from Barclay Sound on the west coast to the head 

of the canal, where is located a settlement composed 

of mining men, farmers and Indians, which is the 
most thickly populated and important on the western 

side of the island. 

Prospectors have quite thoroughly explored the 

country adjacent to the canal and the streams empty- 

ing into it. But even in this district the interior has 
received but little attention, the difficulties attending 
travel into the interior through almost impenetrable 

forests, across high rugged mountains, to say noth- 

ing of the obstacles to be overcome in constructing 
tram-roads or other means for transporting ore— 

should any of commercial value be discovered—to 
the coast have up to the present time apparently been 

considered almost insurmountable. The general 
opinion has prevailed that previous to attempting 

such a difficult task, it was advisable to await the 

results of the development work being done on the 
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mineral claims within easy reach of salt water. This 

waiting gamé@has been going on now, so far as lode 

mining is concerned, since 1897, when the first real 

excitement following the discoveries of good grade 

copper-gold ores and high grade gold-bearing quartz 

manifested itself until the present year. More activ- 

ity has been in evidence in the Alberni District dur- 

ing 1901 than since the commencement of lode 
mining. 

The Thistle mineral claim near the head of China 

Creek was purchased by San Francisco people during 

the summer, and a large force of men employed to 

build a wagon road and do other necessary work 

previous to installing machinery, and beginning sys- 

tematic deep development work on the mine itself. 

The writer has never seen this property, so cannot 

speak from knowledge as to its possibilities of value. 

In 1898 it was bonded by Mr. G. A. Kislingbury, 

representative for the De La Mar interests in Mercur, 

Utah, and after some $6,000 had been expended was 

turned down. The original owners later pushed the 

work of development beyond the point where Mr. 

Kislingbury suspended operations and the results 

were sufficiently satisfactory for the San Francisco 

syndicate to pay $15,000 cash for the claim, and start 

up work as referred to. 

On the Golden Eagle, in the same vicinity, work 

has been carried on continuously since 1898 with a 

limited force of miners who have been driving a long 

cross-cut tunnel to intersect an ore body indicated 

by outcrops, and building a wagon road to the claims. 
This location has not been visited by the writer, 

therefore he is not prepared to discuss the merits of 

the proposition. 

The backbone of the entire district has been the 

Three Jays or Hayes Group of mineral claims owned 

by the Nahmint Mining Company, because ever since 
the property passed out of the hands of the original 

locators, systematic development work has been car- 

ried on with the expressed intention of blocking out 

ore in sight and determining the capacity of the mine, 

before attempting to ship ore to the smelters. Dur- 

ing the spring of 1900 the writer visited this property, 

and a description of the workings was published in 

the columns of the ENGINEERING AND MINING JourR- 

NAL. He has again visited the camp recently and 

found so much additional work had been performed 

and was in progress that he deems it advisable to 
give briefly the impressions produced by his second 

visit to the property. 

At the time of his first visit over a year ago, there 

had been done about 2,000 linear feet of work, con- 

sisting mainly of drifts and cross-cut tunnels; but 

up to the present time the total development reaches 

4,000 linear feet of underground work, while the 

surface improvements have been increased by the 

installation of a compressor plant, an aerial tramway 

nearly a mile in length, bunkers and additional wharf 

accommodations. 

In addition to installing surface improvements re- 

ferred to which will provide for a shipping capacity 

of 200 tons. of ore daily, the management some time 

since commenced driving a cross-cut tunnel, 8 by 6 

feet in dimensions, on a level 425 feet lower than 

No. 2 tunnel, which is about 250 feet below the apex 

of the outcroppings. It is calculated that this lowest 

tunnel will have to be driven about 700 feet before 

any of the ore bodies developed in the upper work- 

ings will be intersected. Up to date this tunnel is in 

about 300 feet, and the latest reports are that bunches 

of ore have been struck already, while a zone which 

is apparently crossing the general trend of the known 

mineral bearing zones has been exposed. The gen- 

eral trend of the ore shoots in the upper workings 

is nearly east and west. 

In addition to being permitted to make a personal 

cursory examination of the workings of the Three 

Jays, the writer was given access to a report made 

by Mr. Chester Lee, for the management. This is a 

very exhaustive report made after a long and thor- 

ough examination of the property. Mr. Lee gives 

the mine credit for 70,000 tons of ore in sight. He 

states that there are five known ore shoots within an 

area of 240 by 380 feet, having their lines of strike 

east and west, and dipping about 80° to the south, 
and pitching to the west. The ore zone is 5,000 feet 

long. 

From 31 sets of analyses of the gangue of the first- 

class ore the average contents were 24.4 per cent 

iron, 6.3 per cent lime and 24.8 per cent silica, show- 

ing an excess of lime and iron of 2.2 per cent. 

The total measurement of the development work 

previous to the driving of No. 3 or lowest tunnel was 

as follows: Shaft No. 1, 146 feet deep; No. 2, 82 feet, 
with 17 feet of drifts; tunnel No. 1, with connec- 

tions, 1,566 feet; No. 2, with connections, 1,713 feet; 

tunnel A, 56 feet; total, 3,580 feet. 

In calculating the ore in sight, Mr. Lee says he 

considered the width of the veins from the average 

from wall to wall where cross-cut, and that the maxi- 
mum allowance for ore not actually blocked out has 

been 25 feet beyond the actual faces exposed. By 

this method of measurement he has arrived at the 

following results as to first-class ore in sight: 

Shoot. Thickness. Cu. feet. Tons 2,000 lbs. 
No. 1 sy 6 71,775 8,970 

a. 15 “ 307,290 38,410 
a > = 87,168 10,890 
Cae re 73,820 9,200 

ue Sas 13,750 1,720 

Total 69,190 

The average values per ton of this ore he gives in 

the following table, which he says has been arrived 

at from the results of a large number of assay tests: 

Copper Silver Gold 
Shoot. per cent. oz. oz. 

Rb seeeweeddu fii tees 6.90 0.50 0.035 
Bins sdseneceeesces> 10.20 0.60 0.020 
ScGuehbabebeecsseee 9.03 1.10 0.030 
Bovvccccoscecessens 7.61 0.70 0.035 
Sieeesw ese bee ne pes 8.70 1.02 0.044 

Dumps 
750 COMB. .ccccscccece 11.90 0.60 0.021 
EE iS aciecovncn 9.23 0.69 0.026 

Of second grade ore he says there are two shoots 

25 feet wide, 240 feet long, and 50 feet high, con- 

taining 30,000 tons, which will yield an average value 

per ton of 2.58 per cent copper, 0.18 ounce silver, 

0.015 ounce gold, and an additional ore zone 60 feet 

wide which yields about 1 per cent copper with traces 

of gold and silver per ton. ' 
He estimates that the ore can be treated for about 

$7 per ton, if shipped, or for $5.20 per ton in a local 

smelter. The cost for development work of all de- 

scriptions he places at $8 per linear foot. The 

smelter returns for shipments already made for sam- 

ple tests he gives at 13.27 per cent copper, 1.06 ounces 

silver, 0.032 ounce gold per ton. 
Space does not permit of a detailed description of 

the underground workings examined by the writer, 

but he was impressed by the fact that the manage- 

ment had shown great confidence in continuing work 

in the face of many obstacles due to irregularities in 

the structural geology which would have deterred 

many men from continuing, and in consequence 
would have caused operations to result in failure in- 

stead of success as has been demonstrated. This is 

really the only proposition on the west coast of Van- 

couver Island which has been developed to any great 

extent, and the results are gratifying. 

It is to be hoped that similar operations based on 

the same systematic and thorough policy will be car- 

ried on by owners of other propositions in the Al- 

berni District, which show indications of developing 

into as valuable properties, provided capital, experi- 

ence, confidence and conservatism are employed in 

the development work. 

On the Monitor Company's property it is proposed 

to carry on a thorough exploration of the ore zone 

before attempting to resume shipments, which were 

made regularly during the early portion of the year, 

and netted the company a handsome profit over ex- 

penses up to the time of suspension of shipments. 

Mr. George W. Maynard, of New York, the presi- 

dent of the company, has been on the ground for 

several weeks during the autumn and has convinced 

himself of the possibilities of the mine. This he 

. proposes to arrange for cn his return to New York, 

and expects shortly to inaugurate a more thoroughly 

systematic exploitation to block out ore in sight be- 

fore he attempts to resume shipments. 

Dec. 28, 1901. 

COPPER MINING IN JAPAN.* 

By E. W. Narpin. 

So little is generally known of copper mining in 

Japan, that it is somewhat surprising to find that the 

metal is produced in considerable quantity, that the 

metallurgy is perfectly understood, and at least in 

one case, the Ashio Mine, the work of winning the 

ore and extracting the metal is carried on in a thor- 
oughly scientific manner, and with all the up-to-date 

appliances used in mining and treating copper ores on 

a large scale. Japan, at present, stands third on the 

list of copper producing countries, and in 1899 was 

responsible for 13.25 per cent of the total production 

from all countries, exclusive of the United States 

The two largest mines in the Empire are the Ashio 

and Besshi, and they each produce from I5 to 20 tons 

of copper daily; besides these there are numbers of 

small mines, scattered pretty well all over the main 

island, which produce 30 tons, and downwards, 

monthly. As a general thing, copper seems to be the 

principal metal of Japan; some of the mines have 

been worked for hundreds of years, and the Japanese 

for ages have been noted for their bronze and copper 
working industries. During a six-months residence 

in Japan, the author has visited a number of the 

mines, and the following notes on the Ashio Mine 

will be of interest. 

A second mine owned by the proprietor of the 

Ashio (Mr. Furakawa), and situated at the north 

end of the main island, showed a novel way of pro- 

ducing copper from the smelter matte, and it would 

be interesting to know if this is simply a makeshift 

for the converter or not. No one on the mine could 

speak English and the explanation in Japanese was 

unintelligible, but, from what the author could see, 

a hole in the ground, lined with fire-brick and fire- 

clay, takes the place of the converting vessel; it is 

covered by a dome of fire-clay, and has a working 

door in front; two tuyere pipes enter the receptacle 

from opposite sides, and the blast from the blowers is 

kept on during the operation. There were eight or 

nine of these vessels arranged in a long row, all in 

different stages of relining, stirring, skimming and 

ladling out the copper. About 27 tons of copper are 

produced monthly in this way. 

The Ashio Mine, which is the largest producer of 

copper in the Empire, is situated about 15 miles 

southwest from Nikko, in the Province of Simotsuke. 

It is stated to have been worked for a period of 300 

years, and probably much longer, but for most of 

that time in a small way. At present, work is done 

on a large scale, and the company’s pay sheets show 

that about 12,000 people are employed ; that is, includ- 

ing those in the mine, treatment works, transport, 

office employees, and timber, charcoal and flux supply. 

Besides this a very large amount of power is de- 

veloped from adjacent streams, and transmitted elec- 

trically to various parts of the mine and works, and a 
number of horses (over 100) and bullocks are used 

for transport on the numerous tramways. Although 

the output of ore from the mine is not large com- 

pared with the number of hands employed, the 

fact that labor is cheap, and the surrounding coun- 

try is so rugged and difficult from an engineer's 

point of view, necessitating a great deal of handling 

of ore and supplies, the amount of labor employed 
seems to be justified. The employees include men, 

women and children; some of the latter being very 

young and principally employed at light work, suc! 

as hand sorting the ore, etc. 

As a result of the works having been added to, 

and extended at various times, and this in a place 
where suitable ground is limited in extent, a great 

deal of handling is made necessary; at some of this 

work, old women and young. children can be seen 

carrying light loads, such as two or three bricks, : 

few pounds of ore, etc., in small boxes strapped on 

the back. On a first visit to the works one wonders 

how all this labor is controlled, but some ticket and 

book system is employed, by which a record of eacl 

person’s work is kept, and payments made according 

~ *Abstract of paper read before the Royal Society of New 
South Wales. 
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ly, to the satisfaction of both parties. The rate of 

waees is, Of course, small, and ordinary laborers 

would get from 30 to 40 sen (one sen equals 0.5 

per day, while women and children would re- cent 

ceive from 10 to 25 sen. This rate is for 1o hours 

vork per day. 

e transport of coke and other supplies from Nik- 

ko to Ashio is difficult, as a high and steep main 

range of mountains has to be crossed en route, and 

for four months of the year this is covered with 

snow 2 to 3 feet thick. From Nikko (the railway 

town) to the foot of the range, a distance of 5 miles, 

the road is level and in good order; the mine supplies 

are brought to this point by tramway, bullocks being 

used for haulage. This is the receiving station for 

the two aerial cable tramways, which cross the range 

and descend to the foot on the Ashio side. They are 

each about 19,500 ft. in length, and some of their 

spans are long and very high, having to cross from 

ridge to ridge over deep gullies. The gantrys are of 

timber and the carriers are a simple hook-shaped 

frame suitable for bags of coke, etc. The cables are 

Mechanica/l 
Workshops 

Tramway fo Honzau 

in thickness. The veins vary in strike, but it is gen- 

erally northeast and southwest, with a slight dip to 

the southeast. 

The mine is divided into three branches (see 

sketch map) as follows: 

1. Honzan, where the Ariki adit is driven on the 

Champion lode, and the chief treatment works are 
situated. 

2. Tsudo, where an adit has been driven a dis- 

tance of 10,000 feet, till it cuts the Champion lode, 

400 ft. below the Ariki adit. 
3. Kotaki, where the chief concentration works 

are situated, and an adit connects with the Tsudo 

main adit. 

The highest point of the mountain is 4,400 ft. above 

sea level, and the Ariki adit 3,300 ft., so that the 

latter is some 1,100 feet below the top of the moun- 

tain. The Tsudo adit is 400 ft. lower than the Ariki, 

and the main shaft being sunk from the cross-cut 

west from the Tsudo adit, to work the Kosei vein, is 

down 100 ft., and it is the intention to continue it to 

1,000 ft. if the ore holds good. 

»———__> 

HONZAU 

Main klechric 
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PLAN OF ASHIO COPPER MINE, JAPAN. 

worked hv water-power on the Ashio side—flumes 

pipe lines, and Pelton wheels being employed as 

usual. » From the receiving station on the Ashio side 
. horse tramway runs for some miles to the dif- 

ferent branches of the property. 

The Mine——The country adjoining is absolutely 

bare of vegetation, and the slopes are, in places, steep- 

r than 45°. On most of these slopes, above the 

works and township, it has been found necessary to 

cover them with a complete network of plaited brush- 

wood, firmly pegged down, in order to prevent the 

continual washing down of the loose surface stone by 

heavy rains and snow. 

The ore deposits consist of true contact veins 
formed between an acid eruptive rock called leparite, 

ind a hard black slate, known as adinole slate, from 
the fact that it contains adinole fossils; the former 

is the footwall and the latter the hanging wall. Other 

rocks formed in the locality include pegmatite, aplite, 

dacite and pyroxene andesite. The ore itself is com- 
posed principally of chalcopyrite, with quartz and oc- 

casionally erubescite. Some of the high grade ore 

carries 30 per cent copper, but the general ore is 

much poorer, and the average contents of the dressed 

ore is about 15 per cent copper. There are a num- 
ber of veins, large and small, but the principal one 
is the Champion, which has been followed by the 

Ariki adit for about two miles, and averages 12 ft. 

The Tsudo adit is 12 by 9 ft. in the clear, and close- 

ly timbered nearly all the way; it carries a double 

track line, and a large drainage channel on one side. 

In its length of 10,000 ft., it cuts 50 separate veins 

before geaching the Champion, but they were chiefly 

small veins in the slate, and not the true contact 

bodies. At about three-quarters of its length a cross- 

cut runs west to meet the ‘Kotaki adit, and, where it 

cuts the Kosei vein, a main shaft is being put down; 

it is now at the first level (100 feet), and the reef is 

being stoped at that point; it is 4 feet wide, well de- 

fined, and strikes about east and west. 

The shaft is 20 by 6 feet in the clear, divided into 

4 compartments, 2 for winding, 1 ladderway, and 1 

for pumping. The timbers are 12 inches square, 

and the sets 3-ft. centers, while the chambers for the 

pumping and winding machinery are well supported 
by larger timber. The winding engines consist of 

2 drums, 2 meters in diameter, driven by belt gearing 

from an 8o-h. p. electric motor, supplied with current 

from the surface. The cages weigh about two tons 

each when loaded, and are properly equipped with 

guides, safety grips, detaching hook, etc. 

A considerable amount of water has to be contend- 

ed with, and a pump is in position at the 100-ft. level. 
It is an ordinary lift and force pump, with 8-in. suc- 

tion and 6-in. delivery; it is worked from the main 

level by rods, which are connected to an 8o-h. p. elec- 
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tric motor, the speed being reduced by two sets of 

spur wheels. The stroke of the pump is I meter, and 

it can be worked up to 20 strokes per minute. 

As the mine water contains CuSO, in solution, all 

the pipes, pump, etc., are made of brass. 

Single-handed drilling is used throughout in driv- 

ing, stoping, ctc., the drills used being 0.67 inch diam- 

eter; as an average, 2% feet are drilled in six hours, 

and miners are paid at per foot depth, 15 sen in soft 

rock, and 40 sen in hard. Dynamite is used for 

blasting, and is fired by fuse made locally by the vil- 

lagers. In sinking, electric firing is employed. A 

Japanese, who does not know what a chair is, seems 

specially suited for mining work, especially with nar- 

row veins; miners usually have a bag hanging behind 

and strapped round the waist ; with this to sit on, they 

squat about in any position, and can stay like that for 

hours. In drilling bottom holes, the drill is held at 

the hole by the toes of one foot, besides being sup- 

ported by one hand; this keeps the drill much firmer 

and stops splashing from the hole. Altogether in the 

three mining districts, 2,400 men are employed; their 

wages average 65 sen per day, and the daily output is 

70 short tons. 

In the Tsudo adit, horses are used for trucking, but 

in the Ariki and Kotaki adits, electric motors are em- 

ployed, with an overhead wire system; there are 20 

of these in use, and each one is capable of hauling 

8 trucks, each holding half a ton of ore. The timber- 
ing throughout the mine is good, ; 

Treatment.—he ore treatment comprises the fol- 
lowing four stages: 1. Concentration. 2. Roasting. 

3. Smelting. 4. iniemcuastiia 

Small works are situated at both Honzan and 

Tsudo, but the main ore dressing establishment is at 

Kotaki. Here the ore is first sent to trommels to 

size it, from there it passes to endless belts about 

I5 inches wide, where it is hand picked by girls; it 

is then elevated to the top floor of a main building 

and crushed in three Blake machines; from there to 

trommels and four revolving disc tables, where it is 

again sorted by women, These different grades pass 

on to three sets of Krom rolls, where it is crushed 

finer, trommelled, and passed to two rows of coarse 

jigs; these are of ordinary type with stepped ore beds. 

The waste material from these jigs is fine crushed 

in 4 Huntingdon mills, and passed to Spitzkasten, 5 

jigs, and lastly to 7 convex buddles. The waste water 

from these works is agitated with lime water to neu- 

tralize the free sulphuric acid. The power for these 

works is obtained from a I5-in. pipe with a head of 
60 ft. and 5-in. nozzle working on a Pelton wheel. 

The ore is subjected to a preliminary roasting, the 

rich lump ore in stalls, and the dressed ore in long re- 

verteratories. The latter are 100 feet long, 10 feet 

wide, and have 12 working doors. Six of these fur- 

naces are used, each roasting 24 tons per day, to 7 per 

cent sulphur. Three tons of firewood are used per 

day for each furnace. Both of these operations leave 

the ore in a more or less fine condition, as no clothing 

is carried out, so that about 18 per cent of flue dust is 
formed by the blast furnaces, this is made into brick- 

ettes and charged back into the smelters. 

There are 9 water-jacketed blast furnaces, 5 hav- 

ing eight tuyeres on each side, and of 20 tons daily 

capacity, and 4 smaller ones. Fore-hearths are used 

in each case, and slag and matte are drawn off con- 

tinuously, the former being granulated and run off 

with water and the latter run into sticks and thin 
cakes; some of the slag is run into pots for brick 

making. The matte runs 50 per cent copper, and the 

slags carry off 0.5 per cent. The ore being siliceous, a 

limestone flux is used, this has to be brought about 8 

miles by horse tram. The charge to a smelter con- 

sists of ore, coke, limestone, and slags from the con- 

verters, etc. Six No. 6 Root blowers supply the blast, 

and they are run by a Pelton wheel. 

Four converters are in use, of 1,000 to 1,500 pounds 

capacity per charge, supplied by one remelting fur- 

nace. They are supplied with air at a pressure of 10 

pounds per square inch, by an air compressor of a 
vertical type, built entirely at the mine workshops, 
and worked by a Pelton wheel. A Fraser & Chal- 

mers steam horizontal compressor is kept in reserve. 
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The operations are carried out in the usual way, and 

when a charge is finished it is poured into a receiver, 

which is wheeled to a circular revolving table carry- 

ing the moulds, and the metal poured. These convert- 

ers turn out about 20 tons of 98.8 per cent copper per 

day; each branded “F.A.B.C.” (Furakawa 

Ashio Bessemer Copper) “made in Japan.” A main 

flue from the roasting furnaces, smelters and convert- 

ers, leads to a series of dust chambers, and an ar- 

rangement like a Glover tower; as the gases and 

fumes pass up the tower ‘they meet a spray of lime 

water falling. This is done to neutralize the free 

H.SQO, which was said to be causing trouble to farm- 

ing properties down the river. 

Main Electric Power Station.—The power for driv- 

ing the generators is derived from a pipe about 4 feet 

diameter, with a head of water of 110 feet. Branches 

from this main, drive 4 Pelton wheels, 2 large and 2 

small. The waste water then passes to 2 turbines, 

with a head of 18 feet. 

The two large wheels drive 3 Siemens & Halske 

dynamos of 80 h. p. each, equalling 240 h. p., while the 
two smaller ones drive two more dynamos of 56 h. p. 

each, equalling 112 h. p. 

The turbines develop about 180 h. p., and drive a 

large and a small dynamo, so that altogether there is 

450 h. p. developed from one supply pipe. 

The mine is equipped with a chemical laboratory, 

and has a full staff of chemists. There is a small 

library, containing all the best scientific literature in 

English, German and French. A reading room is at- 

tached. There is also a very good hospital and a 
school for the village. 

The whole property is controlled and managed by a 

Japanese, and there is not a foreigner employed. The 

heads of departments all read German, French and 

English. 

bar is 

THE CALIFORNIA STATE MINER’S AS- 

SOCIATION. 

The California Miners’ Association was organized 

about 10 years ago with the avowed object of resusci- 

tating hydraulic mining in that State. For several 

years the members worked diligently, and finally a 

law was enacted by Congress permitting the mines 

of this character to work under certain restrictions, 

which were fully described in the ENGINEERING AND 

MINING JouRNAL of December 7. This much being 

accomplished, the association turned its attention in 

other directions, mainly toward the establishment of 

a Department of Mines and Mining, with its chief 

in the Cabinet; the question of mineral and of rail- 

road grants in California; legislation affecting the 

miner both in Congress and the State Legislature, etc. 

Though having a membership of about 15,000, the 

detail work is done by an executive committee com- 

posed of mining men from the different counties, 

regular monthly meetings being held in San Fran- 

cisco, where the headquarters of the secretary are es- 

tablished. Once each year a convention is held, at 

which time officers are elected who are supposed 
with the executive committee to manage affairs until 

the next annual convention. 

Mr. E. C. Voorheis, of Sutter Creek, Amador 

County, was re-elected president at the last conven- 

tion, and has just appointed the following committees 

to serve for the year: 

Executive Committee at Large—J. H. Neff, chair- 

man, 1154 O’Farrell street, San Francisco; W. C. 

Ralston, Robinson’s, California; Harold T. Powers, 

Michigan Bluff; Tirey L. Ford, Claus Spreckels 

Building, San Francisco; A. D. Foote, Grass Valley; 

Edward Coleman, 1701 Franklin street, San Fran- 

cisco; Charles G. Yale, United States Mint, San 

Francisco; J. J. Crawford, Claus Spreckels Building, 

San Francisco; B. N. Shoecraft, Crocker Building, 
San Francisco; Charles C. Derby, Mariposa, Cal.; 

Louis Glass, 216 Bush street, San Francisco; C. C. 
Bush, Redding, Cal.; Dr. C. T. Deane, 606 Sutter 

street, San Francisco; David McClure, Jr., Gwin 

Mine, Calaveras County; George E. Dow, First and 

Howard streets, San Francisco; J. W. C. Maxwell, 

320 Sansome street, San Francisco; C. M. Belshaw, 
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Antioch, Cal.; E. A. Belcher, Claus Spreckels Build- 

ing, San Francisco; Lewis T. Wright, Keswick, Cal. ; 

J. F. Halloran, 330 Market street, San Francisco; 

John McMurray, Ukiah, Cal.; W. S. Keyes, Pacific 

Union Club, San Francisco; W. H. McClintock, So- 

nora, Cal.; Willis G. Dodd, 222 Market street, San 

Francisco; W. W. Montague, 1103 Bush street, San 

Francisco; George H. -Wallis, 8 Pine street, San 

Francisco; F. F. Thomas, Gwin Mine, Calaveras 

County; A. J. McSorley, San Andreas, Cal.; Fred 

Bradley, Crocker Building, San Francisco. 

County Executive Committee, Alameda—Frank A. 

Leach, United States Mint, San Francisco; Professor 

S. B. Christy, Berkeley. Amador—J. F. Parks, Jack- 

son; John R. Tregloan, Amador. Butte—A. Ekman, 

Oroville; W. P. Hammon, Oroville. Calaveras— 

Lafe Pence, San Andreas; I. S. Foorman, 2022 Cali- 

fornia street, San Francisco. El Dorado—W. A. 

Winsboro, Mills Building, San Francisco; H. E. 

Picket, Placerville. Fresno—A. R. Briggs, Fresno; 

W. H. McKenzie, Fresno. Inyo—J. J. Gunn, Dar- 

win; J. E. Meroney, Independence. Kern—B. F. 

Brooks, Bakersfield; J. B. Treadwell, Kern City. 

Mariposa—A. H. Ward, 71 Stevenson street, San 

Francisco; William Johns, Alameda. Mono—R. T. 

Pierce, Lundy; J. S. Cain, Bodie. Nevada—J. S. Mc- 

Bride, North San Juan; W. F. Englebright, Nevada 

City. Northern California—J. H. Tibbits, Redding; 

E. A. Davis; Crocker Building, San Francisco; 

George Hellmuch, Callahans, Cal. Placer—William 
Nicholls, Jr., Dutch Flats; E. J. Kendall, Auburn. 

Plumas—A. B. White, Spanish Ranch; S. W. Chen- 

ey, 120 Sutter street, San Francisco. Sacramento— 

J. H. Batcher, Sacramento; A. C. Hinkson, Sacra- 

mento. Santa Clara—Thomas Derby, New Alma- 

den; Ellard W. Carson, New Almaden. San Fran- 

cisco—J. O. Harron, 21 Fremont street, San Fran- 

cisco; Colonel George Stone, Claus Spreckels 

Building, San Francisco. Shasta—W. J. Gillespie, 

Redding; Fred Hurst, Redding. Sierra—F. S. 

Moody, 422 Townsend street, San Francisco; Frank 

R. Wehe, Downieville. Solano—A. C. Holly, 

Dixon; Alf Tregidgo, Vallejo. Sonoma—Alfred 

Abbey, Nevada block, San Francisco; C. A. Grim- 

mer, Pine Flat, Sonoma County. Southern Cali- 

fornia—H. Z. Osborne, 740 South Hope street, Los 

Angeles; C. A. Burcham, 2400 South Flower street, 

Los Angeles; Daniel Murphy, 948 Beacon street, 

Los Angeles. Siskiyou—A. G. Myers, Fort Jones; 

T. J. Nolton, Yreka. Trinity—C. D. Galvin, 
Weaverville; W. I. Hupp, Jr., Weaverville. 

Tuolumne—Charles A. Long, Groveland; Samuel 

L. Fischer, Sonora. Yuba—W. B. Meek, Camp- 

tonville; Joseph Durfee, Smartsville. 

Committee on Finance—Andrew Carrigan, chair- 

man, 21 Reade street, San Francisco; Joseph Sloss, 

Mission and Fremont street, San Francisco; J. O. 

Harron, 21 Fremont street, San Francisco. 

Committee on Legislation—John F. Davis, chair- 

man, Jackson; W. B. Lardner, Auburn, Cal.; J. R. 

Tyrrell, Grass Valley, Cal.; W. C. Ralston, Robin- 

son’s, Cal.; C. M. Belshaw, Antioch, Cal.; F. S. 

Moody, 422 Fremont street, San Francisco; A E. 

Muenter, Lathrop, Cal.; R. C. Rust, Jackson, Cal. 

Committee on Mineral Lands and Conservation of 

Water—Harold T. Power, chairman, Michigan 

Bluff; Marion de Vries, New York City; Professor 

George Davidson, 2221 Washington street, San 

Francisco; Mark B. Kerr, Grass Valley, Cal.; H. 

E. Picket, Placerville, Cal.; B. S. Rector, Nevada 

City, Cal.; Marsden Manson, 2010 Gough street, 

San Francisco. 
Committee on Department of Mines-and Mining— 

W. C. Ralston, chairman, Robinson’s, Cal.; J. F. 

Halloran, 330 Market street, San Francisco; 

Charles G. Yale, United States Mint, San Fran- 

cisco; W. S. Keyes, Pacific Union Club, San Fran- 

cisco; F. L. Stewart, Jackson, Cal. 

Committee on Dams—A. Caminetti, chairman; 

Jackson; Fred Searles, Nevada City; J. S. McBride, 

North San Juan; A. C. Hinkson, Sacramento; 

Joseph Mooser, 320 Sansome street, San Fran- 

cisco; W. B. Meek, Smartsville; Mark B. Kerr, 

Grass Valley. 
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Committee on Revision Constitution and By-laws 
—Mark B. Kerr, chairman, Grass Valley; C. H, 
Dunton, Placerville; Colonel George Stone, Claus 

Spreckels Building, San Francisco. 

BRIQUETTES IN BELGIUM.—A recent con- 

sular report says that in Belgium briquettes are made 

in the form of bricks, either solid or perforated, and 
used chiefly as fuel for steam engines, locomotives, 

etc. Small bricks are also manufactured in the form 

of cubes or of parallelograms, in round or oval bails, 

and are used in place of anthracite coal for stoves 

built on the American system. The material ecm- 

ployed for the manufacture of these bricks is coal 

dust, which has generally been previously washed. 

The glutinous element used in the composition is the 

residue from the distillation of coal tar, which is pro- 

duced in large quantities from the gas and coke 

plants. The bricks thus manufactured contain 94 per 

cent of coal. The coal dust is usually obtained from 

what is called hard coal in this country (not anthra- 

cite) and from coal which is said to be one-fourth 

soft. In 1900, 1,395,910 tors of large and small bricks 

and balls were manufactured. In this amount is not 

included the production of some minor factories 
where small balls without tar residue are made from 

coal one-half soft. The material used in these small 

balls is held together by injecting steam into the mass 

while it is being molded and pressed. About 1,000 

tons of these small balls, without tar residue, were 

manufactured in 1900. The average price at the 

manufactory of the large bricks and balls made with 

tar residue was, in 1900, 23.56 francs ($4.55) per ton. 

This price in 1899 was 16.05 francs ($3.10) ; in 1808, 

19.30 francs ($3.72) ; in 1897, 12.51 francs ($2.41) ; in 

1896, 11.99 francs ($2.31); in 1893, 11.29 francs 

($2.18)—at which date it reached its lowest limit. 

The commercial movement in these composition 

bricks of coal is rather important in Belgium, and is 

increasing every year. In 1900, the exportation 

amounted to 604,864 tons, as compared with 525,625 

tons in 1899. 

THE ANDREW CARNEGIE RESEARCH 
SCHOLARSHIP.—The Iron and Steel Institute of 

Great Britain issues the following notice: “A re- 

search scholarship or scholarships, of such value as 

may appear expedient to the Council of the Iron 

and Steel Institute from time to time founded by 

Mr. Andrew Carnegie (vice-president), who has 

presented to the Iron and Steel Institute 64 $1,000 
Pittsburg, Bessemer & Lake Erie Railroad Com- 

pany 5 per cent debenture bonds for the purpose, 
will be awarded annually, irrespective of sex or 
nationality, on the recommendation of the Council 

of the Institute. Candidates, who must be under 

35 years of age, must apply, on a special form be 

fore the end of March to the secretary of the insti- 

tute. 

“The object of this scheme of scholarships is not 

to facilitate ordinary collegiate studies, but to enabl 

students, who have passed through a college cur 

riculum or have been trained in industrial establish 

ments, to conduct researches in the metallurgy of 

iron and steel and allied subjects, with the view of 

aiding its advance or its application to industry 

There is no restriction as to the place of researcl 

which may be selected, whether university, technica! 

school or works, provided it be properly equipped 
for the prosecution of metallurgical investigations. 
“The appointment to a scholarship shall be for one 

year, but the Council may at their discretion renew 

the scholarship for a further period instead of pro- ° 

ceeding to a new election. The results of the re- 

search shall be communicated to the Iron and Steel 

Institute in the form of a paper to be submitted to 
the annual general meeting of members, and if the 

Council consider the paper to be of sufficient merit, 

the Andrew Carnegie gold medal shall be awarded 
to its author. Should the paper in any year not be 
of sufficient merit, the medal will not be awarded in 

that year.” 

All applications should be addressed to Bennett 
H. Brough, secretary of the Iron and Steel Insti- 

tute, at <8 Victoria street, London, England. 
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ALLOYS AS SOLUTIONS 

By JOHN ALEXANDER MATHEWS 

(Continued from Page 822.) 

Cooling Curves.—During the cooling of a molten 
alloy, various constituents may crystallize out suc- 

cessively; definite compounds which are stable only 

at high temperatures may split up into simple con- 

stituents; or, new combinations, impossible at high 

temperatures, may be formed as the temperature 
falls. All such molecular changes are accompanied 

by corresponding thermal effects, such as the dis- 
engagement or the absorption of heat. By the accu- 

rate measurement of the temperature at which these 

changes take place we obtain most valuable in- 
formation in regard to the molecular movements 

in the mass. The Le Chatelier pyrometer used in 

conjunction with an auto-photographic recording 

device seems best suited to measure and record 

these changes. The general principles of thermo- 

lectric pyrometry are too well known to require 

discussion here. For reference, however, I could 

not do better than to refer to H. Le Chatelier and 

O. Boudouard’s volume, “Mesure des Tempéra- 
tures Elevées,” or to its English translation with 
supplement by George K. Burgess. 

The instruments used by Sir William Roberts- 

Austen in his private laboratory have been de- 

scribed fully in the Reports of the Alloys Research 

Committee of the Institution of Mechanical Engi- 
neers. During several months that it was my privi- 

lege to work in his laboratory I made use of a record- 
er designed by Dr. Stansfield and constructed by the 

Cambridge Instrument Company. For a description 

of this, with illustrations, see the Journal of the 

Franklin Institute, January, 1902. Neither of these 

forms of recorder is perfect, and many improvements 

will be required to produce an instrument that is en- 

tirely satisfactory. Fortunately it is not the accuracy 

of these instruments, but certain inconveniences of 

manipulation that are at fault. In using any thermo- 

couple, with or without a recorder, it is necessary 

to calibrate frequently. The temperatures usually 

taken as “fixed points” are the boiling points of 

water (100°), naphthaline (218°), mercury (356.7°), 

and sulphur (444.5°); the melting points of tin 

(232°), lead (329°), aluminum (655°), gold (1064°), 
and copper (1083°). ‘Not all of these need be de- 
termined for a single calibration; three or four 

points if determined with great accuracy will suffice. 

Other points may be determined by way of verifi- 

cation, and it is convenient as well to have a large 
variety of materials to select from so that for any 
special work the curve may be calibrated by means 

of substances whose melting or boiling points lie 

near the temperatures at which we desire to oper- 

ate. For instance, one would not ordinarily use 

the temperatures 100°, 218° and 232° in construct- 

ing a curve for use above 1000°, but would choose 
655°, 1064° and 1083°, or other temperatures in this 
region which are well established as the melting 
point of potassium sulphate (1084°), or sodium car- 
bonate (850°). 

In using the thermo-couple to obtain a cooling- 
curve of a metal or alloy it is only necessary to 
insert the couple, suitably protected by a fire-clay 

or porcelain tube, into the molten mass. A cur- 

rent of electricity is generated whose electro mo- 
tive force is approximately equal to the temper- 

ature, or rather the current gives us a measure of 

the difference in temperature between the hot and 

cold junction of the couple. If now this current 

be passed through a reflecting galvanometer, the 
beam of light moves rapidly from left to right 

until it attains a deflection proportional to the 

temperature measured. This beam of light falls 

upon the scale which has been calibrated by the 

establishment of certain fixed points as just ex- 

plained. If the beam passes through a narrow 

horizontal slit in a recording device, behind which 

a photographic plate is rising or falling at a uni- 

form rate, we obtain a cooling-curve whose co-or- 

dinates are time and temperature. The type of 

curves given by a pure metal, by surfusion and im- 

pure mietals has already been shown in Fig 2. 

Two other classes of alloys give a cooling-curve 

identical with that of a pure metal, viz.: eutectic 

alloy and intermetallic compounds, that is these 

three classes of substances freeze at a single tem- 

perature. The nature of a eutectic will be dis- 

cussed later; suffice it here to define it as that alloy 

of a series which has the lowest freezing-point, 

which is constant in composition, and which is 

not a chemical compound of the metals which 

compose it. In Fig. 5, the curve A B represents 

that of a homogeneous solid solution. It shows 

but one “break,” though the temperature does 

not remain constant during the whole period of 

solidification, as in the case of pure metals, com- 

pounds and eutectics. In A’ B” is shown a curve 

with two “breaks,” the upper one resembling that 

of a solid solution and the. lower’ one shows the 

form of an eutectic. The first abrupt change in di- 

rection in either of these curves indicates the tem- 

perature at which solidification begins. As the 

excess of one metal solidifies the concentration of 

the residual fluid is increased with respect to the 

metal ‘which is not in excess. The ultimate cause 

of the change in direction is the liberation of the 

latent heat of solution or of fusion. 

As is well known, when -concentrated hydro- 

chloric acid (solution of hydrochloric acid gas in 

water) is boiled, the hydrochloric acid gas evap- 

orates faster than the water. If dilute hydro- 

chloric acid is boiled, the water evaporates relative- 

ly faster than the gas. The inevitable result is 

that at a certain concentration hydrochloric acid 

and water vapor leave the liquid at a rate pro- 

portional to their concentration; thereafter the 

composition of the liquid remains constant and 

the boiling point fixed. 

A somewhat analogous condition is that of the 

solidification of two metals, M and N. Either of 

them may be considered as the solvent. If M is 

the solvent and N the dissolved substance, then 
on cooling such alloy, M crystallizes first re- 
taining some N in solid solution. Similarly an 

alloy containing much N and little M begins to 

solidify by the separation of crystals of nearly pure 

N containing M in _ solid solution. As M 

or N begin to separate out in solid form the re- 

maining liquid portions become concentrated in 

respect to N and M respectively. The freezing- 

point of the remaining liquid is thus continually 

lowered. Eventually either of these classes of al- 

loys reaches a concentration greater than that of 

a saturated solid solution and then there crys- 

tallizes out simultaneously two solid solutions, one 
of which is a saturated solid solution of M in N 

and the other a saturated solid solution of N in 

M. In any one series of metals this takes place 
at a definite fixed temperature which is the lowest 
freezing point in the series and no matter what 

THE ENGINEERING AND MINING JOURNAL. 851 

the original composition of the alloy, the part 
solidifying at this constant temperature is uni- 

form in composition. This is the “eutectic” al- 
loy; it will be considered more fully later in this 
paper. 
Some students of alloys consider that at tem- 

peratures between the first separation of solid and 

the point at which the residue solidifies as a whole, 
there does not exist a homogeneous condition in 
the still liquid portions. They liken alloys within 

this range to an emulsion, or conjugate solution, 

etc., simply because ultimately the mass solidifies 

in a banded or laminated mass characteristic of 
eutectics. It is not necessary, however, to con- 

sider that the two solid solutions constituting the 

ordinary eutectic existed as such in an emulsified 

state above the eutectic point. To be sure, the 

microscope reveals a very marked separation of 

the alloy into two constituents (when there is any 
eutectic), usually with characteristically laminated 

structure, but these two components show no 

tendency to separate into layers when the alloy is 
kept for a long time just above its eutectic point; 

on the other hand, the magnitude of the eutectic 

structure is markedly influenced by the slowness 
of cooling. Furthermore there is always an evo- 

lution of heat during the freezing of a eutectic 
which is very decided and may well be accounted 

for by such a marked molecular rearrangement as 

the formation of a laminated structure from a 
homogeneous mass would involve, and lastly, we 

might cite some concrete evidence:on this point which 
was brought to my attention by Mr. William Camp- 

bell. As is well known the constituent of steel 

known as martensite which is a solid solution of 

iron carbide in iron is capable of splitting up at 

about 690° C. or nearly 800° C. below its freezing- 

point into the beautifully characteristic structure 

known as pearlite; accompanying this change is a 

marked evolution of heat, the critical point Ar 
of Osmond. If such a _ decided transformation 

can take place in solid steel, it surely ought not 

to be thought improbable that a similar one could 

take place in an alloy at the instant of final solidi- 

fication when the molecular freedom of the par- 
ticles is doubtless many times as great as in the 

example cited. 

Molecular Depression of the Freezing-Point of 
Metals.—In 1889, Prof. Ramsey determined the 

molecular weight of many of the metals by the 

method of measuring the change in vapor pressure 

when certain known weights of solid metals were 

dissolved in it. He also made determinations at 

the boiling point of mercury. From these ex- 

periments he states “that it would appear legiti- 

mate to infer that in solution, as a rule, the atom 

of a metal is identical with its molecule.” 

Messrs. Heycock and Neville found that when 

two metals were melted together, considering M 
as solvent and N as the dissolved metal, then 

(1) The freezing-point of M is lowered,—the 

most frequent result. 
(2) The freezing-point of M is raised, e. g., silver 

in cadmium, and antimony in tin. 

(3) The freezing-point is unchanged, e. g., thal- 

lium in lead, and, I believe, within narrow limits, 

silver in gold. 
But these skillful investigators, to whom we are 

so much indebted for their careful researches upon 

alloys, went further and showed that none of these 

cases contradicted Vant Hoff’s theory of solution. 

This they did in each case by filtering off the part 
first solidifying. In the first case the more fusible 
filtrate was found to be richer in the dissolved 

metal than were the first crystals. In the second 

instance the crystals were richer in the dissolved 

metal; that is, the excess of solvent was not first to 

separate in the solid form but what was probably 

a definite compound of the two metals having a 
higher melting point than the metal M, which was 

assumed to be the solvent. In the third case there 

was absolutely no separation of the two metals 

during cooling; that is, the fused crystals and the 

fluid part were identical in composition. That is, 
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the two metals in these instances form isomor- 

phous mixtures. In all their experiments, Messrs. 

Heycock and Neville were dealing with dilute so- 

lutions in which, as in the case of salts dissolved in 

water, it might be expected that the molecules of 

the dissolved substance would obey the laws of 

gases. When their experiments were conducted 

quantitatively, Heycock and Neville found that two 

of the empirical laws of Coppet and Raoult hold 

good for alloys, viz: 

(1) For moderate concentration the fall of 

freezing point is proportional to the weight of dis- 

solved substance present in a constant weight of 

solvent, and 

(2) When the falls produced in the same solvent 

by different metals are compared, it is found that 
a molecular weight of a dissolved metal produces 

the same fall whatever the metal is. 

A 7 
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\. 
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In these experiments tin was the solvent and it 

was assumed that@the metals are monatomic in 

solution or that their molecules are of one type.— 

Rn, when n is constant and probably equal to 1. 

The third law is probably incorrect, for it as- 

sumes that if a constant number of molecules of sol- 

vent be employed, the fall is independent of the 

nature of the solvent. The solvent in the case of 

metals often tends to chemical combination with 

the other metal. Thus gold in 100 atoms of sodium 

gave 4° C. depression in the freezing-point; in tin, 

3° C. and in potassium only 1.8° C. 
Freezing-point Curves.—One must not confuse 

cooling-curves and _ freezing-point curves. The 

former, as already pointed out, result during the 

cooling of a single metal or alloy and time and 

temperature are the co-ordinates of such curves. 

a - » 
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When a series of such curves are obtained for any 

pair of metals mixed in all proportions from 

© to 100 per cent M in 100 to o per cent N, 

and the critical points are plotted in a diagram of 

which the co-ordinates are temperature and com- 

position we get what is known as a freezing-point 

curve. That is, the points at which all possible 

combinations of the two metals freeze are indicated 

more or less accurately: The more points in the 

curve actually determined, the more likely becomes 

the accuracy of the other points. Subsidiary 

points in the cooling-curves may also be plotted, 

though they are not strictly speaking freezing- 

points. Figure 6 is taken from a paper upon “La 

Constitution des Alliages Metalliques” by Rob- 

erts-Austen and Stansfield which was presented at 

the Physical Congress, Paris, 1900. The verticle 

co-ordinate is temperature and the horizontal one 

represents both time (for cooling-curves) and 

composition (for the freezing-point curve). It 

shows graphically how a complete freezing-point 

curve is constructed from cooling-curves. It will 

be noticed that the metals A and B forming the 

alloy give cooling-:urves of the type of pure met- 

Ax By Ax By’ 
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als. In the curves showing a eutectic break, it 

will be noticed that the magnitude of the eutectic 

break as compared with the upper or freezing- 

point break becomes relatively greater as we ap- 

proach the composition of the alloy c which is pure 

eutectic and gives a cooling-curve identical in 

form with those of A and B. In fact this ratio 

gives a rough approximation of the proportion of 

the alloy which consist of solid solution separating 

at the first break and eutectic alloys crystallizing 

at the fixed temperature indicated by the horizon- 

tal part of the cooling-curve; or, in other words, 

if the alloy consists mostly of solid solution and a 

take the former longer to little eutectic, it will 
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unite chemically. Antimony and copper unite to give 

the highly colored compound known as regulus of 

Venus, Cus Sb. 

cooling-curve by the intermediafe summit. In  gen- 

This compound is indicated in the 

eral such a summit will be found to occur at a for- 
mula percentage, and indicates an intermetallic com- 

pound. To explain such a curve, we have only to 

consider it as made up of separate sections, as 

indicated in the figure by a dotted line. The inter- 

metallic compound has a melting point of its own, 

quite independent of that of the constituent metals. 

It may be higher, lower or intermediate as com- 

pared with the constituent metals which compose it. 

In such a curve as the Sb-Cu one, we may consider 

that one series of alloys is composed of mixtures of 

Sb and Sb: Cus, and the other of Sb. Cus and Cu. 

We are virtually dealing with two distinct series of 

alloys, each of which taken separately is of the simple 

type illustrated by the Ag-Cu curve. In the Sb-Sb.- 

Cus portion of the curve there is no free copper, and 

in Cu-Sbz Cus portion of the curve there is no free 

antimony. Dissociation of the compound might make 

some modification of the above statement necessary, 

and, indeed, it has been suggested that dissociation 

causes a summit to appear rounded instead of an- 

gular. Curves containing more than one summit 

may be similarly resolved into series of two com- 

ponents, which may be respectively a metal and an 

intermetallic compound, or, if between two summits, 

the components are both intermetallic compounds. 

An ideal representation of such a curve is shown in 

Fig. 8. In this figure we see that alloys whose com- 

positions fall between I and 2 consist of metal A and 

compound Ax By; alloys between 2 and 3 consist of 

components Ax By, and Ax: By:—they contain no 

1100 C. 
| Cu en Se aoe Sb-Al| | | | 

80 70 90 
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solidify than it does the latter and the cooling- 
curve indicates this roughly. Sometimes more 

than two breaks occur in a cooling-curve, indicat- 

ing changes, allotropic or otherwise, occurring in 

the solid. 

Freezing-point curves conform in general to three 

types, as shown in Fig. 7. These curves are not 

drawn exactly to scale, but are approximately cor- 

rect. Gold and silver alloys form perfectly isomor- 
phous mixtures, and their freezing points give almost 

a straight line joining the freezing points of the pure 

metals. Copper and silver give the typical curve of 

two metals, which mix in all proportions, but do not 

30 
70 80 

free A or B; alloys between 3 and 4 consist of com- 

pound Ax, By: and metal B. Each of these pairs of 
components has its melting point depressed by the 

presence in it of the adjacent component. Our Cu- 

Al curve (Fig. 9) may be explained in this way: 

Two summits occur at the compositions correspond- 

ing to Cue Als and Al Cus (48.49% Cu, and 87.6% Cu 
respectively). Le Chatelier thinks he has detected 

with the microscope at least four compounds. Our 

curve gives no indication of them, unless they be in 

some way connected with the dotted horizontal lines 

whose explanation we have not yet fathomed. Our 

own microscopic study of these alloys is not yet com- 
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pleted. Our Al-Sb curve (Fig. 9) shows the pres- 

ence of a compound whose melting point is more than 

4oo® C. above that of either constituent. Its formula 

is Sb Al (81.6% Sb). In this series of alloys we are 
dealing with two pairs of constituents, Al-Al Sb and 
Al Sb-Sb. The compound seems to be almost insolu- 

ble in either of the pure metals, but on theoretical 

grounds we should expect to find a slight depression 

in the freezing point of each metal as indicated in 
the curve. These points have not as yet been experi- 

FIG. 10. 

mentally detected. The tin-aluminum curve shows a 

fall of 3° or 4° C. by the addition of 0.5% Al, while 

with increased additions of aluminum the freezing 

point is raised 300° C. at a concentration of 10% Al, 

99% Sn. 

If in a certain series of alloys we get a cooling 

curve with a summit occurring at a formula percent- 

age, and examine the alloys whose freezing points 

give rise to that summit, we shall find that in general 

an intermetallic compound in the pure state presents 

under the microscopic a homogeneous mass made up 

a 

FIG, 11. 

of crystals, all of which are the same. As we de- 

scend from the summit on either branch of the curve 

we find these crystals becoming less and less in num- 

ber and size, and at the next angle in the curve they 

disappear entirely. This is illustrated by the accom- 

panying photographs of antimony-aluminum alloys. 
These microphotographs were made by Mr. Camp- 
bell. 

Fig. 10.—20 per cent Sb, 80 per cent Al & 33 diam- 
eters, oblique illumination, shows crystals of Sb Al 

in granular ground mass of nearly pure Al. 

Fig. 11.—50 per cent Sb, 50 per cent Al X 33 diam- 

eters, oblique. Crystals of Sb Al increasing in size 

and amount, ground mass decreasing. 

Fig. 12.—82 per cent Sb, 18 per cent Al X 16 diam- 
eters, verticle illumination. This photograph shows 

nearly pure Sb Al. 

Fig. 13.—85 per cent Sb, 15 per cent Al & 33 diam- 

eters, vertical illumination. We have passed the sum- 

mit of the curve; the ground mass of aluminum has 

disappeared and some free antimony is seen. 

Fig. 14.—95 per cent Sb, 5 per cent Al < 33 diam- 

eters, oblique. Sb Al crystals diminishing in quan- 

tity, and ground mass of Sb—probably containing a 

little Sb Al in solid solution—is conspicuous. 

Regarding this microscopic evidence, supporting 

the pyrometric evidence, Mr. Neville says: “These 

criteria taken together, (1) the occurrence of a sum- 

mit at a formula percentage, (2) the presence of large 

crystals of the same kind, decreasing in amount as 

we descend the branch on either side, are an absolute 

proof of the reality of a compound.” 

The Nature of Eutectics—In several portions of 

this paper eutectic alloys have been mentioned, a 

term for which we are indebted to Dr. Guthrie, who 

used it to designate the most fusible alloy of a series 
—the one which freezes last. There are certain points 

FIG, 12. 

in which eutectics may differ, and upon these differ- 

ences they may admit of classification. Every eutec- 

tic, however, possesses the following properties: 

1. It is of uniform composition in any one series 

of alloys. 

2. Its freezing point is constant throughout any one 
series. 

3. The freezing point is the lowest in the series. 

4. It is not a chemical compound. 

The composition of a eutectic may and occasion- 

ally does correspond to some simple atomic ratio. 

This coincidence, though striking, does not prove the 

presence of a compound as the sole constituent of a 

eutectic. Usually it possesses a laminated micro- 

structure, and often requires very high magnifica- 

tion to detect the two constituents. Mr. Stead, in his 
splendid paper upon iron and phosphorus, gives his 

ideas upon the subject of eutectics, and in addition 

to what has just been said as to the essentials of a 

eutectic, he adds some remarks upon what a eutec- 

tic may be: (1) “It may consist of two or more 

metals which do not unite chemically, or (2) of a 

metal and a definite compound (containing that 

metal), or (3) possibly of two or more definite com- 

pounds. (4) It may consist of a mixture of a solid 

solution of one metal in another and a free metal. 

(5) It may contain a solid solution of a definite 

metallo-metallic salt (intermetallic compound) and 

that same metallo-metallic salt in the free state. (6) 

It may possibly consist of two solid solutions.” The 

last of these statements, which he qualified by the 

’ 

word “possibly,” seems to me to be the most impor- 

tant of all; and since I am unwilling to admit that any 

metal of intermetallic compound ever separates ab- 

solutely pure, those conditions in which Mr. Stead 

speaks of the separation of pure substances seem to 

me to be inaccurate. The form of the freezing point 

curves and the explanation of them according to 

Prof. Roozeboom renders it highly improbable that 
any strictly pure material separates at the freezing 

point of the eutectic. The most that we can say of 

the constituents of a eutectic is that in certain cases 

FIG. 13. 

they are solutions of extreme dilution. In cases 

where the freezing point curve lies almost entirely 

above the melting point of either or both constituents, 

but in which there is a slight depression of the freez- 

ing point by very small additions of one metal to the 

other, as in the case of tin-aluminum, previously 

mentioned, and when this depression is further indi- 

cated in a well-marked eutectic break in other alloys 

of the series, it may be possible that the eutectic is a 

single solid solution. The quantity of dissolved metal 

in such a eutectic might not be enough to change the 

type of cooling curve seriously, and probably exceed- 

ingly high magnification would fail to resolve such 

an eutectic into two components, for it crystallizes 

isomorphously with the pure tin, hence it seems that 

no two juxtaposited constituents are there. This con- 

ception of a eutectic is not at variance with the four 

essentials already enumerated. While not speaking 

positively on this point, I think it reasonable, and am 

not sure but that in such a curve as the Sb-Su curve, 

FIG. 14. 

where all the points seem to lie above the melting 

point of tin, we must consider pure tin as the eutectic 

—it melts lowest for the series, it is of constant com- 

position, and it is not a chemical compound. 

We have now indicated many points of resemblance 

between metallic mixtures and ordinary solutions. 

One metal diffuses into another like a salt into water; 

like two liquids, they may be perfectly miscible or 

form layers; the layers are not pure, but each con- 

tains a little of the other in solution; in general, the 

solubility increases with the temperatures. They will 



854 THE ENGINEERING AND MINING JOURNAL. 

flow under pressure; they may or they may not react 

chemically when brought into intimate association by 

fusion or pressure; the molecular mobility increases 

with the temperature; upon cooling of binary alloys 

we observe phenomena strongly suggestive of the 

freezing of salt solutions; the depression of the freez- 

ing point of one metal when another is added follows 

the laws of Copper and Raoult, and the eutectic re- 

minds us very much of the “cryohydrates” of ordi- 

nary solutions. Scarcely another point of resem- 

blance is needed but one is at hand, and a very im- 

portant one, viz., the phase rule applies quite as well 

to the explanation of conditions of equilibrium in 
alloys as it does to explanation of similar problems 

in regard to liquid solutions. The classification of 

the systems, however, requires some modification be- 

fore the generalizations of Trevor apply, and it is 

practically somewhat difficult to ensure complete 
equilibrium in an alloy—the cooling is usually much 

too rapid to allow of the establishment of equilibrium 
in the solid mass. If equilibrium has been estab- 

lished, then the number of distinct substances in the 

N 
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Temperature 

Solid 
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mass will depend upon the number of constituents 

which enter into the composition of the mass. In my 

paper already referred to in the Journal of the Frank- 

lin Institute, January, 1902, I have shown how the 

adaptation of the phase rule to alloys is accomplished, 

and as this is more a chemical conception than one of 

direct interest to engineers, it need not be dwelt 

upon here. The phase rule does not tell us the num- 
ber of phases in which one or two components may 

exist, but how many of them may exist simultaneous- 

ly in equilibrium. Thus pure iron may exist in three 

solid, and one liquid phase, but never in all four at 

one time. Again the iron-carbon alloys, according to 

Roozeboom, may exhibit at least seven phases, viz., 

carbon, alpha, beta-and gamma-iron, liquid solution, 

solid solution of carbon in gamma-iron, and cementite 

or iron-carbide. The provisions of the phase rule, 

however, tell us that only three of these may exist in 

equilibrium at any given temperature and concentra- 

tion. Professor Roozeboom’s explanation of a freez- 

ing-point curve considered as an equilibrium curve is 

of great interest in helping to make clear the series 

of phenomena which are exhibited during the actual 

solidification of molten alloys. His original explana- 

tion was given in connection with the highly compli- 

cated iron-carbon curves of Roberts-Austen. It has 

seemed to me that a simpler figure would lend itself 

more readily to this explanation and the accompany- 

ing figure shows the type of curves which gold-copper 

and copper-silver alloys give, i. e., pairs of metals 

soluble in each other in all proportions but not form- 

ing any compounds. In Fig. 15 the curve a e c repre- 

sents the temperatures at which for each concentra- 

tion solidification begins. The curve a b d c shows 

the temperature at which solidification is complete. 

Except for the straight portion of this curve, b d, the 

exact position of it is a matter of conjecture. Accord- 

ing to Stansfield, its position may be calculated with 

some degree of accuracy upon theoretical grounds, if 

the latent heat of fusion of the solvent is known and 

assuming that the dissolved substance is monatomic 

in the liquid state. The upper line, a e c Roozeboom 

calls the “liquid” curve, and the lower line, a be dc 

he calls the “solid” curve. When in a series of alloys 

the liquid and solid curves there is a maximum or 

minimum point formed by the branches of the curve, 

they touch at this point as in the curve before us. 
The point in our diagram where the liquid and solid 
curves meet is the eutectic point. It means that the 

liquid represented by the composition corresponding 

to that point solidifies as a whole at a single tempera- 

ature. Curves similar to this may be used to explain 

such complicated freezing-point curves as that of the 

Al-Cu series, remembering that the terminii of the 

liquid and solid curves are not necessarily pure met- 

als, but may be a metal and a compound, or perhaps 

two compounds. The more or less triangular areas, 

abeandc de represent mixtures of liquid and solid 
phases. The areasa b ef andcdg sare solid solu- 

tions, and in the area b d f g we have a conglomerate 

of eutectic alloy, with varying amounts of crystals of 

solid solution upon the composition of the alloy from 

which they were derived. At the single composition 

e, however, we have an exception to this statement, 

for this alloy consists of eutectic only, while to the 

left of this the conglomerate consists of eutectic plus 
solid solutions of N in M, and in alloys represented 

by compositions to the right of e we have eutectic 

(always constant in composition) plus more or less 

of a solid solution of M in N. 

Above the liquid curve we have only liquid phases; 

below the solid curve we have only solid phases, while 

intermediate areas correspond to a mixture of liquid 

and solid phases. 

Any alloy whose composition falls within the areas 

marked solid solution gives but one break in the 

cooling curve. Alloys represented by compositions 

falling within the area of the eutectic (except alloy 

é) give two breaks in the cooling-curves. The eutec- 

tic itself consists of two solid solutions, whose com- 

positions are indicated by compositions correspond- 

ing to the extreme ends of the eutectic line, viz., 

b and d. However, since the solubility of one metal 

in another is a function of the temperature below 

its freezing point as well as above, we may assume 

that the solubility in the two components of the eu- 

tectic decreases slightly even after solidification, and 

therefore the lines b f and d g are represented as 

slanting rather than perpendicular to the composition 

line. These lines indicate the maximum solubility of 

either metal in the other at temperatures below the 

freezing point of the eutectic. 

Let us consider the phenomena of solidification of 

an alloy represented by a composition on a e¢, as ex- 

plained by Roozeboom. Any solution represented by 

the composition m begins to solidify at that tempera- 

ture by the separation of crystals of the composition 

n. They therefore contain less of N than the liquid 

alloy m. The residual alloy has therefore become en- 

riched in N, and its freezing point is lowered; its 

composition passes thus from m to p, at which point 

solidification is complete, for at this point the tem- 

perature has fallen till it encounters the solid curve 

at the point 0. The point 0, moreover, indicates the 

composition of the last crystals to solidify. That is, 

while the liquid solution is changing from m to p, the 

composition of the crystals has changed from m to o. 

‘Complete solidification has thus taken place through 

an interval, m o. Now there is an alloy whose final 

solidifying point is b; and according to Roozeboom’s 

explanation it is an alloy of composition, e, which is 

freezing. At the same temperature, however, occurs 

the solidification of the solid solution of composition 

d. Finally, then, all alloys represented by composi- 

tions between 1 and 2, after separating out crystals of 
solid solutions of N in M, or M in N, represented by 

compositions along the lines 3, 1 and 2, 4, respectively, 

become concentrated to the composition e, where sat- 

urated solid solutions of compositions b and d solid- 

ify side by side, constituting the eutectic. That is, 

an alloy the vertical projection of whose composition 

upon the solid curve does not cut the eutectic line, 

consists of a single solid solution. An alloy whose 

composition projected vertically intersects the eutec- 

tic line, consists of a conglomerate of eutectic of com- 
stant composition e and a solid solution, whose com- 

position is represented by the horizontal projection of 
its composition upon the corresponding solid curve. 

At temperatures and concentrations lying within the 
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areas enclosed by the liquid and solid curves there 

exists in equilibrium solid and liquid solutions, e. g., 

at a temperature and concentration represented on the 

line m n there exists simultaneously liquid solution 

m and solid solution n. 

Great as has been the progress in alloys research 

within the past few years, yet much remains to be 

done. When many sets of complete freezing-point 

curves have been determined, when all the alloys of 

these series have been examined metallographically, 
and when their ordinary physical tests, tensile strength, 

electrical and heat conductivity, specific gravities, etc., 

have been accurately worked out, then we may be able 

to generalize and to predict properties of new pairs of 

metals as well as to set out intelligently to 

produce new and useful alloys. It must be admitted 

that the production of alloys in the past has been 

by the very wasteful method of chance. I hope to see 
the manufacture of alloys become an exact science and 

that ultimately even ternary or more complex alloys 

may be brought within the range of applicabity of 

“natural laws,” which as yet remain undiscovered. 

We are making progress in the right direction, but 

American scientists have not yet assumed their due 

share of this task. It is time that we followed the 

example of the British association, the Société d’En- 
couragement pour l’Industrie Nationale, the Institu- 

tion of Mechanical Engineers and the National Physi- 
cal Laboratory of Great Britain, in promoting the 

scientific study of problems in connection with alloys. 

IRON IN NEW SOUTH WALES. 

By Joun PLUMMER. 

The successful establishment of the iron manufac- 

turing industry has long been the desire of the people 

of New South Wales, and its realization in the near 

future constitutes one of the possibilities of Aus- 

tralian federation. Although the State abounds with 

extensive deposits of iron ore, the use of the metal 

was unknown to the aboriginals. The existence of 

iron ores of various kinds was known in the early 

days of the State, but nothing was done for many 

years in the way of utilizing them. Subsequently a 

blast furnace was constructed near Mittagong, 60 

miles south of Sydney, and another at Lithgow, in 

the Blue Mountain District. The former has been 

idle for over 20 years, but the latter is still in active 
operation, a Siemens steel furnace having recently 

been added, in which steel was produced for the first 

time in Australia. The works also include a modern 
sheet mill, a galvanizing plant, and machinery for the 

manufacture of railway spikes. The ores employed 

are red siliceous, averaging 22 per cent, and brown 

hematite, yielding 50 per cent of metallic iron. The 

metal is, says Mr. Coghlan, widely diffused through- 

out the State, and occurs principally in the form 

of magnetite, brown hematite or goethite, limonite, 

and bog-iron. Deposits of chrome iron are also 

found. Magnetite is the richest of all the iron ores, 

sometimes containing a little over 72 per cent of 

available metallic iron, though it is not often found 

reaching this very high percentage. These ores are 

largely distributed throughout New South Wales. 

The results of a number of analyses made from de- 

posits at Brown’s Creek, in the County of Bathurst, 

and at Wallerawang, where veins were opened out a 

few years ago, show that the samples of ore yielded 

from 40.9 to 56.9 per cent of metallic iron. At 

Wallerawang, a variety of garnet, containing a large 

percentage of metal, occurs in conjunction with the 

ore in the veins, which is described as “extremely 

well adapted for reduction in the blast furnace.” 

Brown hematite or goethite occurs in very exten- 
sive deposits in the Blue Mountain Ranges, the prin- 

cipal centers so far explored being situated at Mit- 

tagong, Picton, Berrima, Lithgow Valley, Wallera- 

wang, in the Rylstone and Mudgee districts, and in 

the vicinity of Port Stephens. The result of a num- 

ber of analyses of this kind of ore denotes that it is 

very rich in metallic iron, containing a proportion 

of 42.7 to 64.5 per cent, and in the majority of cases 
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over 55 per cent of metal. A sample of hematite 
from the Maitland District contained 60.8 per cent 

of metallic iron. A sample of brown hematite, from 
Mount Pleasant, near Wollongong, analyzed during 

1891, gave 54.3 per cent of iron. The value of these 

deposits is enhanced by their almost invariable occur- 
rence in proximity to limestone and coal-beds. It is 
fortunate, also, that the main lines of railway pass 

through the regions where the deposits are most 

easily worked. The iron ore deposits of Seaham and 
Clarence Town, in the Williams River District, re- 

ceived some attention during 1897. These deposits 

were locally supposed to contain considerable quan- 

tities of titanium producing a most objectionable 

acid from a smelting point of view. With the 

object of testing the ore, samples were taken as 

far as possible apart from one another, and on being 

assayed separately, the results gave from 42 to 49 

per cent of metallic iron, and yielded no appreciable 
quantity of titanic acid. In a report dated January, 

1891, by the late Mr. C: S. Wilkinson, New South 

Wales Government geologist, it was stated that the 

iron deposits in the districts of Mittagong, Wallera- 

wang, and Rylstone contained in sight 12,944,000 tons 

of ore, estimated to yield 5,853,000 tons of metallic 

iron; but such estimates as these are naturally the 

roughest of approximations. These districts are most 

favorably situated for the establishment of smelting 

works. Some years ago public attention in England 
was drawn to the possibility of manufacturing iron 

within the State, and a mining expert was sent out 

from that country to inspect the iron, lime, and coal 

deposits, and to report upon the probable cost of es- 

_tablishing the industry in the State, but the visit was 

without result. In 1897 it seemed as if the project for 

establishing works for the manufacture of iron would 

take practical shape, and negotiations for the pro- 

motion of a company in England were well under 

way when they were interrupted by the death of the 
prime mover. No definite action has yet been taken, 

although the question is receiving the serious atten- 

tion of capitalists. It is still hoped, remarks Mr. 

Coghlan, that some practical result will follow; but, 

in any case, the foundation of the industry is a mere 

matter of time, for the natural facilities of New 

South Wales for the manufacture of iron are un- 
surpassed. 

RECENT DECISIONS AFFECTING THE MINING 

INDUSTRY. 

SPECIALLY REPORTED. 

Duty on Fire-tiLres.—Fire-tiles, a species of un- 

glazed tiles weighing about 100 pounds apiece, and 
some being 36 by 15 by 3 inches and some 30 by 

15 by 3 inches, are dutiable as tiles under the pro- 

visions of paragraph 88, act of July 24, 1897, and are 

not dutiable under paragraph 97, as earthenware un- 

decorated—Appeal of Balfour, Guthrie & Co. from 

Collector of Customs at San Francisco; Board of 

General Appraisers. 

ABSTRACTS OF OFFICIAL REPORTS 

Lake View Consols, Limited, Western Australia. 

The report of T. F. Hartman, general manager of 

this mine, which is one of the most important gold 

mines of Western Australia, says that during the 

year ending August 31, 1901, much work had to be 
done to bring the mine plant into good condition and 
repair the neglect of previous years. It is now in 
condition to treat 9,000 tons a month. Many addi- 

tions were made to the machinery both at the mine 

and in the mill. 

All the ordinary operations of the company were 

carried on with smoothness, and insured satisfactory 
results from the ores available for treatment at the 

various plants. Underground operations proceeded 
during the year without the slightest check. The 

amount of development work done is much in excess 

of previous records. It may incidentally be men- 
tioned that much the heaviest part of this develop- 

ment work has been done during the last five or six 

months. The various footages are as follows: Shaft, 
271% feet; winzes, 90644; rises, 16634; drives, 

3.776%; cross-cuts, 1,6091%4; plats, 73; total, 6,083% 

feet. Results from this development work have been 

very satisfactory. Fresh ore-bodies have been 

opened up, and previously known ones have been 
proved to greater depths, while values generally have 

been well. maintained. 

The sinking of the main shaft has been continued, 

and it has now reached a depth of 972 feet. The 

whole of the distance sunk during the year has been 

through hard unbroken diorite. The third compart- 

ment in the shaft has been fitted with guides and 

cage, and is now used as an additional hauling shaft, 

the old winding engine being brought into use for 
haulage purposes. The shaft is thus fully equal to 

any demand likely to be made upon it for some time 

to come. Driving northwards and southwards has 

been continued on every level to the 800, while ‘at 

promising points cross-cutting has been done to thor- 

oughly prove the value of the ground. In the upper 

levels, a western lode (hitherto unknown) was struck, 
which opened up well, carrying good values, from 

which already a fair amount of ore has been won. 

The prospecting work on the lower levels has been 

continued on similar lines to that of last year, and a 

reference to the plan and longitudinal section will 
show that a large amount of work has been done in 

systematically opening up the mine and preparing for 

an increased extraction of ore. 

A very substantial reduction is apparent in the 

mining costs, that for extraction of ore being 13s. 2d., 

against 27s. 7d. for last year, and it must not be over- 

looked (which makes the comparison all the more 

striking) that the whole of the year’s stoping has 

been in hard sulphides, while much of the previous 
year’s work was in the softer oxidized zone. While 

the tonnage treated is in excess of the reserve ore 

shown on last annual report, we have still in sight a 

greater tonnage of the same grade ore as treated 

than we had at the close of the previous year. All 

this ore has been opened up on three sides, and some 

of it even on four. 
The particulars of the ore at present above the 700 

level show 77,798 tons in sight averaging above 1 

ounce gold per ton; 42,772 tons over 0.75 ounce; 
58,227 tons over 0.5 ounce, and a large quantity of 

low grade ores. 

Stoping has been followed up on every level from 

the 100 to the 700, inclusive; 76,571 tons were broken 
and sent to the reduction works for treatment, the 

value being very consistent throughout. Prospect- 

ing by means of the diamond drill has also been pur- 

sued during the year. The most important result 
was obtained in the bore put down from the 400- 

level at 1,000 feet north. This bore was put down 
to a depth of 850 feet. After passing through hard 

diorite and various schistose formations, the bore 

encountered lode matter at 664 feet, continuing there- 

in for 60 feet. From the core, assay results ranging 

from a 0.25 up to 2.15 ounces of gold were obtained. 

Basing calculations on the angle of the bore and the 

known dip of the lode, the width of the ore at the 
1,000-ft. level is estimated at about 14 feet, with an 

average value of 1 ounce of gold per ton. This is 
an extremely important development, demonstrating 

as it does the payable character of the ore at depth. 
This will be more thoroughly proved in the near 

future by means of the usual drives and cross-cuts. 

Future operations underground will embrace the 
sinking of the main shaft and the thorough explora- 

tion of the lower ground by drives and cross-cuts. 

Important changes have been made in the reduc- 

tion works during the year. The four Brown fur- 

naces have been in continuous work, and have treated 

35,517 tons of ore for a product of 53,251 ounces 

gold. From the beginning of the year there has 

been a gradual increase in the tonnages treated, as 

well as in the percentage of extraction, with a very 

material reduction in cost. The cost last year was 

43s. 5d. per ton; this year it is 31s. 7d. Contem- 

plated improvements in. the direction of finer crush- 

ing, and consequent increased sliming, will, we antici- 
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pate, still further increase the extraction and at a 

correspondingly reduced cost. The installation of 

the Diehl plant (which was in course of erection at 

the close of the last year’s operations) has been com- 

pleted, and has resulted in a substantial increase to 

the monthly output. The tonnage treated by the 

plant was 41,054, the product from which was 40,121 

ounces in bullion, and 1,601 tons concentrates, con- 

taining 21,217 ownces of gold. These concentrates 

were treated at the Fremantle Smelting Works, but 

the question of local treatment has been receiving 

serious attention. The extraction by the Diehl 

method has been very fair, and the costs quite up to 

expectation. Without the realization of the concen- 

trates the average cost for the period was 28s. 3d. per 

ton. Improvements and alterations are from time to 

time being effected to the plant, which promise to 

increase the extraction at a reduction in the cost. 

In addition 160 tons of oxidized sands and 15,733 

tons of oxidized slimes were treated early in the year 

for a result of 43 and 6,793 ounces of gold, respect- 

ively. This practically exhausted the supply of oxi- 

dized slimes and sands which were stored on the 
mine. The total output of gold for the year is 121,- 

684 ounces, approximately valued at £461,584, made 

up as follows: Furnaces, 53,251 ounces; oxidized 

sands, 43;0xidized slimes,6,793; Diehl slimes, 40,121; 

Diehl concentrates, 21,217; slags, 259; total, 121,684 

ounces. Additions to the present plant are in con- 

templation so that very shortly it will be possible to 

increase the tonnage treated to about 12,000 tons 

monthly. 

The successful completion of the Coolgardie water 
scheme (now in hand) means much to this and every 

other mine on the field. An assured supply of cheap- 

er water will enable lower grade propositions to be 

successfully faced. Present arrangements insure the 

Lake View a continuous and sufficient supply for 

boiler requirements, but water at 5s. 6d. and 6s. per 

100 gallons is a heavy item in the monthly costs. The 

installation of the surface condensers will result in a 

considerable saving monthly, and should soon repay 
the cost of their erection. No trouble has been 
experienced in the matter of salt water supply,-a 

contract having been renewed with the Associated 

Southern Gold Mines, Limited. Arrangements for 

fuel supply are ample, and occasion no concern at 

present. The present contract terminates in Decem- 

ber, 1902. 

BOOKS RECEIVED. 

In sending books for notices, will publishers, for their 

own sake and for that of book buyers, give the retail prices. 

These notices do not supersede review in a subsequent issue 

of the ENGINEERING AND MINING JouURNAL. 

Wortlehre des Adjectivs in Altsaechsischen. By Dr. 

Edwin Carl Roeder. Being Bulletin No. 50 of 

the University of Wisconsin, Madison, Wis.; pub- 
lished by the University. Pages, 92. 

On the Dielectric Constants of Pure Solvents. By 
Dr. Herman Schlundt. Being Bulletin No. 49 of 
the University of Wisconsin, Madison, Wis.; pub- 

lished by the University. Pages, 36. 

Ninth Biennial Report of the Bureau of Labor Sta- 

tistics for the State of Iowa. 1899-1900. C. F. 
Wennerstrum, Commissioner. Des Moines, Iowa; 

State Printer. Pages, 508. 

Die Geschicte des Eisens in Technischer und Kul- 
turgeschichtlicher Beziehung. Part 5. By Dr. 

Ludwig Beck. Brunswick, Germany; F. Viewig 

& Sohn. Pages, 176; illustrated. Price (in New 
York), $1.75. 

Coal Measures of the Philippines. Compiled by 
Lieut. Charles H. Burritt, U. S. A. Prepared 
under direction of the Division of Insular Affairs, 

War Department. Washington; Government 

Printing Office. Pages, 264; with maps. 



856 THE 

The Copper Mines of the Southwest. By George L. 

Walker. Boston; Charles T. Dukelow. Pages, 

60; illustrated. Price, 50 cents. 

Thirty-second Annual Report of the State Board 

of Health of Massachusetts. Dr. Samuel W. Ab- 

bott, Secretary. 3oston, Mass.; State Printers. 

Pages, 892. 

NEW PUBLICATIONS. 

Prospecting for Gold. By Daniel J. Rankin, Lon- 
don; Crosby Lockwood & Son, 1901. Pages, 184; 
illustrated. Price (in New York), $2.50. 

The author states in his preface that his aim in- 
compiling this hand-book has been to furnish the 

intelligent prospector with information in a portable 

form for which heretofore he would have had to 

refer to a number -of volumes, the bulk of which 

makes their carriage on an expedition inconvenient 

or unpracticable. Although the information which 

he gives appears to be sound from a mineralogical 

and geological standpoint, it does not seem to us 

to be just what is needed by the practical prospector, 

at least as we know him. 

Sixteenth, Seventeenth and Eighteenth Annual Re- 
ports on Coal Mines in the State of West Vir- 
ginta. For the Years Ending June 30, 18098, 1899 
and 1900. James W. Paul, Chief Inspector. 
Charleston, W. Va.; published for the State. 
Pages, 400. 

This report contains a history of the coal mines of 

West Virginia for three years, during which their 

development has been rapid. It gives many inter- 

esting particulars with regard to the mines, their 

condition and methods of operation, and the vari- 

ous accidents which have occurred in them. During 

the latest year covered by these reports West Vir- 

ginia produced 18,886,911 long tons of coal; there 

were 28,017 men employed in the mines, of whom 141 

were killed and 176 injured by accidents, showing a 

death rate of about 5 per 1,000 and an accident rate 

of 6.25 per 1,000. The causes of these accidents are 

fully explained in the report. 

Society for the Promotion of Engineering Educa- 
tion. Proceedings of the Ninth Annual Meeting, 
1901. Edited by Frank O. Marvin, Robert Fletcher 
and Henry S. Jacoby, Committee. New York; 
Engineering News Publishing Company. Pages, 
348. Price, $2.50. 

The Society for the Promotion of Engineering 

Education, numbers many prominent men among 

its members. Its annual meeting was held in Buf- 

falo in June and July last, and the record of the 

proceedings is given in the present volume. The 
actual transactions take up only a brief space, the 

greater part of the volume being taken up by the 

papers read and the discussions called out by those 
papers. These papers include the presidential ad- 

dress on the Cultural Value of Engineering Educa- 

tion, by Prof. Frank O. Marvin; Electrical Engineer- 

ing Courses, by John Price Jackson; A Neglected 

Opportunity in Technical Education, by Charles 
F. Burgess; the Howard Houston Hall, University 

of Pennsylvania, by Henry W. Spangler; Languages 

in Engineering Courses, by Charles L. Crandall; 

Graduating Theses, by William M. Towle; Corre- 

spondence Schools as Trade Schools, by Dugald C. 

Jackson; Danger of Excessive Specialization, by 

James G. Nagle; Graduation Requirements, by Will- 
iam G. Raymond, with papers on the same topic, 

by Robert Fletcher and Lingan S. Randolph; Higher 

Technical Education, by John B. Johnson; Es- 

thetics in Engineering Design, by Russell Sturgis; 
Acceptance of Engineering Employment by Pro- 

fessors, by C. Frank Allen; Engineering Teachers in 
Outside Work, by William Kent; Research and 

Publication Among Engineering Teachers, by Will- 

iam S. Aldrich; A  Riehle-Gray Apparatus, by 
George R. Chatburn; Machine Work in Engineering 

College, by W. P. Furner; Trades Training for 

Non-technically Educated Men, by John G. D. Mack. 

In addition there are several reports presented by 

committees of the society. 
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These papers, presenting the views of educators 
of varied experience, are of much interest to teach- 
ers in all engineering schools, and also to engineers 

who have to depend largely upon such schools for 

their assistants and future successors, and who have 

therefore a vital interest in the proper conduct and 

progress of engineering education. 

State of Michigan. Mines and Mineral Statistics. 
James Russell, Commissioner of Mineral Statis- 
tics; Horace J. Stevens, Assistant Commissioner, 
Marquette, Mich.; printed for the State. Pages, 
136. 

The Upper Peninsula of Michigan is one of the 

most important mining regions in the United States, 
its great stores of copper and iron ores having had 

an essential part in furnishing supplies to our manu- 

facturers. The iron mines have been in recent years 

passed in the amount of their output by the later 

discovered deposits of the Vermilion and Mesabi 

ranges in Minnesota, just as the copper mines have 

had to compete with those of Montana and Arizona; 

but both remain important factors in the respective 

trades. Statistics in relation to these mines are of 

much interest, and show results which are not only 

of local importance, but also have a bearing on the 

iron and copper trades of the whole country. The 

report gives the general figures. of production for 

the year 1900, and in addition gives many particu- 

lars in relation to individual mines and properties. 

The year covered was a prosperous one for the 

mines, and in addition to the actual work of pro- 

ducing mineral a large amount was spent in pros- 

pecting and developing new mines and—in the cop- 

per district—in reopening old mines which were 

formerly operated and abandoned. In the case of 

most of these new and new-old mines, some account 

is given of the development work done and its re- 

sults up to the date of the report. 

For a State which produces so large a quantity 

of iron ore, Michigan is not an important maker of 

pig iron. The charcoal furnaces of the Upper 

Peninsula and of the forest region of the western 

part of the State, however, turned out 164,506 tons 

ot pig iron in 1900, and 93,484 tons in the first half 

of 1901. This production will be largely increased 

when the new plant of the Cleveland Cliffs Iron 

Company at Marquette makes its output felt. 
In addition to the iron and copper of the Upper 

Peninsula, there is in the Lower Peninsula a con- 

siderable mineral production, the more important 

items of which are salt, coal, cement, gypsum and 

graphite. The salt production has determined the 

location in Michigan of several large establishments 

for the manufacture of alkalies and bleaching pow- 
der, chiefly by electrolytic processes. The coal 

mines have been developed mainly within the past 
three years, and promise to be an important addition 

to the industries of the State. The cement indus- 
try is growing very rapidly, and is based upon the 

large quantity of available material found in parts 

of the State. 
In addition to the minerals named above the 

quarrying of building stone is carried on extensively, 

and the clay industries are of considerable impor- 
tance. The latter, however, come in only for brief 
mention in the report. 

CORRESPONDENCE. 

_ We invite correspondence upon matters of interest to the 
industries of mining and metallurgy. Communications should 
invariably be accompanied with the name and address of the 
writer. Initials only will be published when so requested. 

Letters should be addressed to the Manacine Eprtor. 
We do not hold ourselves responsible for the opinions 

expressed by correspondents. 

The Smuggler-Union Fire—A Correction. 
Stmr:—Permit me to correct the reports you have 

published on the recent disastrous fire at this mine, 
which convey an altogether wrong impression of the 

facts. Our Bullion Tunnel reaches the surface on a 
rocky shelf among precipitous cliffs, where every inch 

Dec. 28, 1901. 

of space safe from snowslides has to be utilized. To 

place all buildings far from the tunnel mouth is prac- 
tically impossible. There was nothing over the actual 

entrance but a light iron-covered snowshed; very 

necessary in this San Juan country, at an elevation 

of 11,000 feet, where men come warm from work into 

winter blizzards. It is not true that there was no fire 

protection. Hoses were at hand connecting with a 

fire tank under good head, and a dozen chemical hand 

extinguishers were in the burned buildings. But the 

fire seems to have been long smouldering, and was 

practically beyond control when it first burst out. The 
great mass of flame was swept right across the tun- 

nel entrance by a high wind, catching the timbering 

at the mouth, and making all access impossible. 

The tunnel was, of course, provided with doors, 
some 30 feet from its mouth, and these seem to have 

been closed when warning was first sent in 

to the miners underground, but opened again 

by the men first coming out, after which 
they could not be reached. Attempts to blow 

up the mouth of the tunnel itself failed, until it was 
too late, when the heavy timbering was largely burn- 

ed through. Few mines have so many different out- 

lets as the Smuggler-Union, but the great length of 

the levels kept the men from receiving warning in 

time. The tunnel level itself is over a mile long, and 

several of the other main working levels are still 

longer, and the very excellence of the ventilation 
spread the smoke all the faster. Several of the men 
were found dead right at their working places, not 

having had time to move away. 

Nor is it true that a coroner’s jury censured any 

of our minor officials for neglect of duty. All of 

them worked like men, and two lost their lives in 

warning and saving the miners under their charge. 

Thanks to unfortunate labor troubles here, a local 

jury might incline against our bosses, but your state- 

ment is a slur upon brave men, which I am sure you 

would not mean. 

The disaster was most deplorable, and carries its 

lesson. The use of doors which can be shut from 

the outside and the substitution of masonry for tim- 

bering at a tunnel’s mouth being the most obvious. 

But it only obscures an issue to misstate the facts, 

and one looks for something better than alarmist re- 

ports in your valuable journal. 

ArtHurR L. COLLINS, 

Smuggler-Union Mine; Telluride, 
Colo., Dec. 13, 1901. 

Manager. 

Concentrating. 

Sir: In your issue of September 14, 1901, page 

322, you give some valuable suggestions regarding 

concentrating systems, which perhaps can stand some 

criticism. Your arguments against slime concentra- 

tion are very much on the same lines as generally 

argued by conservative mining engineers. You even 

go to extremes in asserting that soft sulphides once 

ground to slime cannot be recovered by any system 

of concentration. The fact is that heretofore there 

has not been much evolution in slime concentrating 

as in coarse jigging systems. The writer admits that 

there are a large number of slime concentrating 

plants built and running with questionable success. 

Some of these plants are very elaborate and expen- 
sive, but I am positive that these slime concentration 

systems never were Americanized or successful from 

the engineer’s point of view until milling began in 

the Aspen mining district, Colorado. What I mean 

by “Americanized” is a slime concentrating mill 

equipped with nothing but originally designed Amer- 

ican machinery. 

The mill recently built in Aspen is arranged in 
such a way that each and all the machines work 

harmoniously and with such success that the Joplin, 

Mo., system of milling can stand no comparison when 

our complex ore is considered. The new Aspen mill 
has a complete ore breaker and roll crushing plant, 
intermediate screens being used, and the ore further 

pulverized to 35-mesh in 6-foot Huntington mills. 

The pulp is further distributed through 18 sets of 

suitable classifiers to 14 Wilfley tables and 4 Frue 
vanners. This system of classification, “in combina- 

tion with the Wilfley tables and Frue vanners, makes 
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it possible to save over 90 per cent of the values in 
the ore, at a nominal cost, because the complete sepa- 

ration is done in one continuous operation. 
The bulk of the ore from the Della S. Mine run- 

ning through this mill is shaley limestone and baryta, 

impregnated with silver, lead, zinc and iron. The 
baryta carries polybasite (gray copper), and the bed- 
ding and joint planes in the limestone have an in- 

significant coating of silver sulphide, but such phe- 

nomena as floating values of any kind cannot be 
noticed on the tables except in the concentrates. In 

this mill the muddy or slimy water is successively 

carried to settling tanks and the settled pulp run 

over slow running Frue vanners, making high grade 
concentrates and worthless tailings. 

Cuas. E. ANDERSON. 
Aspen, Colo., Dec. 18, 1901. 

The Removal of Iron from Zinc Blende. 

Sir: .I have read with much interest Dr. Phillips’ 

paper on the above subject in your issue of Novem- 
ber 30. I have paid some attention to this matter 

myself, particularly with regard to the preliminary 

roasting of the ore, and should like to make a few 

suggestions and comments. 

In the first place, every one who has studied the 

subject at all will endorse the author’s remarks con- 

cerning the importance of the roast being properly 
carried out. The difficulty of doing this depends, 
coeteris paribus, upon the degree of “mixedness” of 

the blende and pyrites. In an article recently pub- 

lished in the ENGINEERING AND MINING JOURNAL on 

this subject the crushed ore is described as being 
passed through a screen of %4-in. mesh before roast- 

ing. Ore which is sufficiently coarse-grained to sep- 

arate into its constituent minerals at that size would 
present little difficulty in the roasting. But when 

crushing to 40 mesh is necessary to separate the 

blende from the pyrites the matter becomes much 

more awkward, while in some Tasmanian ores 

crushing to 70 mesh will not bring about a satisfac- 

tory separation of the minerals. 

It is interesting to note in table 1 of this paper 

that the proportion of middlings is much higher in 

the material that has passed through a 24-mesh 

screen than in that which was retained on a 24-mesh 

screen after passing an 8 mesh, and that all the 

products in the former are more impure than in the 

latter. Now middlings arise from two causes, (a) 

from the presence of grains of ore carrying both 

minerals, (b) from combination of the two minerals 

during roasting. This combination is, I believe, 

partly mechanical and partly chemical. Seeing that 

the middlings are higher in the fine material than in 

the coarse, and that (b) beine essentially a surface 

action will be promoted by fine crushing, it appears 
probable that the middlings are in this case mainly 

due to cause (b). The author does not say whether 

a retreatment of these middlings has actually been 

tried, but I should think that under these circum- 

stances its success would be onlv partial. 

When a mixed ore of this description is roasted 
it is the pyrites that roasts first. This mineral always 

sinks more or less during roasting and has a strong 
tendency to adhere to particles of ore in its neigh- 
borhood. This tendency increases with the tempera- 

ture and duration of the roast, as is well shown in 

table 3 of the paper, where the increase in the 
amount of magnetic heads (which would include 

the bulk of the middlings) and of their fine contents 

is well marked. When the pyrites is largely in ex- 

cess of the blende, so that the temperature generated 

by the burning ore is high, I have found it impos- 

sible to get a satisfactory separation. The stirring 

of the ore during the roast either by rabbling or ro- 

tating the calciner tends to promote this action. 
It follows then that if the ore could be roasted in 

such a way that the particles would be prevented 

from coming into contact during the roast and until 
the ore was cool, it would be possible to do away 

with middlings due to intermineral combination 

and get only those due to particles unseparated by 
crushing, which, in such ores as those referred to in 

the paper, would not be a serious matter. It is to 
draw attention to a means of effecting this that I 

write this letter. 
I have made numerous experiments on the use of 

a modification of the “Stetefeldt” furnace for this 
purpose. In this furnace the ore is roasted by being 

let fall down a shaft up which the flames and hot 
gases from two fireboxes placed near the bottom are 

rising. Provision is also made for dealing with the 

dust and finer portions of the ore which are carried 
over by the draught. With ore crushed to pass 

through a 30-mesh screen and containing 40 per cent 

zinc, 7 per cent iron and 3 per cent copper, falling 

down a square shaft 30 feet high and tapering from 

6 feet to 4 feet, internal measure, the pyrites reached 

the bottom roasted to a highly magnetic condition, 

while the blende was only oxidized on the outside of 

the grains. It is obvious that if the ore is received 

upon suitable cooling surfaces at the bottom of the 

shaft, that the roast will have been carried out with- 

out allowing the particles of ore to touch one an- 

other until cooled below the temperature at which 

combination can take place. 
The very short duration of the roasting operation, 

which is simply the time required for the particles 

of ore to fall down the shaft, is an excellent safe- 

guard against over-roasting. Moreover, the roasting 

of each grain of ore takes the same length of time, 

instead of, as in a reverberatory furnace, the ore 

first roasted having to await the completion of the 

remainder before it can be withdrawn. 

The fine ore, which is carried over the bridge at 

the top of the shaft and down a down-cast flue, is 

treated similarly, a firebox being provided near the 

top of the flue instead of at bottom, as in the origi- 
nal “Stetefeldt,” to ignite the fine particles of 

Provision must be made for rapidly cooling the ore 

at the bottom of the flue. 
Experiments already made under somewhat unfa- 

vorable conditions have been so promising that as I 

have now no further opportunitv of continuing them 
I wish to bring the method to the notice of those 

interested in this important question of the treat- 

ment of pyritic blende in the hope that further work 

may be done in this direction. The furnace is not 

a costly one to build; the output is high, labor low, 

and it is easy to maintain the roasting conditions 
uniform. Its chief feature, however, as I have said 

above, is the keeping of the different minerals out 

of contact with one another during the roast. 

As regards iron in molecular combination in the 

blende as ferrous sulphide, I have always found it 

to be low in pyritic blende as though pyrites had, 

during the formation of the minerals, exerted a 

“collecting” effect. It is usually the leady blendes 

that are richest in combined iron. This is my ex- 

perience and I should be interested to know if it 
tallies with the observations of other parties. 

Swansea, South Wales. Gitpert Rice. 

QUESTIONS AND ANSWERS 

(Queries should relate to matters within our special prov- 
ince, such as mining, metallurgy, chemistry, geology, etc.; 
preference will be given to topics which seem to be of interest 
to others besides the inquirer. We cannot give professional 
advice, which should be obtained from a consulting expert. 
Nor can we give advice about mining companies or mining 
stock. Brief replies to questions will be welcomed from cor- 
respondents. While names will not be published, all inquirers 
must send their names and addresses. Preferences will, of 
course, always be given to questions submitted by subscribers. 

Books referred to in this column can be obtained from the 
Book Department of the ENGINEERING AND MINING JouURNAL). 

Iron Ore Mining in the Lake Superior Region.— 

Please state where I can find any descriptive article 

on methods of mining used in the underground iron 

mines of Michigan and Minnesota.—J. C. 

Answer—A very full description of mining 
methods in use in the iron mines of the Lake Su- 
perior region, written by Mr. J. Parke Channing, 

was published in the Mineral Industry, Volume III. 

Manganiferous Iron Ores.—An iron ore contains 

35 to 40 per cent iron and 4 to 6 per cent manganese, 

both counted as metal. Would the value of the iron 
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be greater owing to manganese. What percentage 

of manganese would be found in the pig? The ore 

contains phosphorus 0.10, sulphur trace.—J. E. B 

Answer.—Manganiferous ores usually command a 

slightly higher price. It is necessary, however, to 

find a furnace using ores of that class. The pro- 

portion of manganese in the pig to the iron is usually 

somewhat less than in the ore. Your ore is not high 

grade, and the proportion of phosphorus is over 

what is usually known as the bessemer limit. In- 

quiry addressed to well known iron makers would 

probably find you a market and a price. 

Steel as a Substitute for Timber in Mines.—Are 

steel I-beams or rails being used to any extent for 

caps or stulls in American collieries and metalliferous 

mines? If so, about how have they been found to 

compare with wood in first cost and in cost of main- 

tenance? Is there any recent literature touching on 

this point?—D. L. H. F. 

Answer.—Steel rails and beams have been used to 

some extent in American mines, though not as fre- 

quently as in Europe. Their greatest use has been in 

the anthracite collieries of Pennsylvania. The rela- 

tive cost would depend largely on the location of the 

mine, whether in a region where timber was abund- 

ant and cheap or scarce and dear. As a rule, the 

steel would probably cost more in the first place than 

timber, but the cost of maintenance would be less. 

As to the latter point, however, there are no full 

data on record. In some mines corrosion of steel 

supports would be rapid, and would increase the 
cost of maintenance. 

You will find a chapter on the use of steel beams 

and old rails in mines in Dr. Le Neve Foster’s 
“Test-book of Ore and Stone Mining.” 

COMPRESSING STEEL.—The London Engineer 
says that in a process for compressing fluid steel in- 

gots, introduced by Beutter in the steel works of St. 

Etienne, France, pressure is applied to the ingot from 

below, and there is no cover to the conical chill, so 

that the effect of the pressure is to force the ingot 
further upwards, with the result that the tapered 

sides of the mould bring lateral pressure to bear upon 
the fluid metal within, cavities are prevented, and the 

metal is forced into the head. By this process super- 

ficial fissures are prevented, the scrap is reduced to 

4 per cent porosity and internal strains are prevented, 

liquation is reduced, and the molecular condition and 

mechanical properties are improved. The reduction 

in waste causes a saving of 25 pér cent of the cost 

of the raw steel, but from this must be deducted 

the cost of compression, which amounts to about 
8 marks per ton. 

A CONVENIENT POST HAMMER. 

The American Engineering Works, Chicago, have 

recently designed a small post hammer, to be oper- 

ated by steam or compressed air. This hammer is 

particularly well adapted for all classes of general 

blacksmith shop work, and will be found especially 

valuable by mining companies for use in their smith 

shops. It works very quickly, will turn out a large 

amount of work per day, and is thoroughly satisfac- 

tory for all forging work 2% inches in diameter or 

smaller. This hammer will be found to be an ex- 

tremely useful tool for railroad, mining and black- 
smith shops generally where any forging work is re- 

quired. The following cut shows the hammer at- 
tached to a post with anvil supported independently. 

The action of this hammer is the same as that of 
a large steam hammer. The ram can be regulated 

to strike a blow of the full force developed by the 
falling weight with the momentum due to the pres- 
sure of the steam or air behind it, or it can be regu- 
lated so as to give the lightest possible blow, merely 

touching the object on the anvil without doing the 
work. 

The cylinder is 3 inches in diameter by 10 inches 

stroke. It is cast in one piece with the frame from 
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the best quality of gray iron. The exhaust ports 

are arranged so as to keep the cylinder always 

drained. The valve is under perfect control of the 

operator, and is operated by a foot treadle or by 

hand lever. The steam valve is controlled by a 

cam working on a cam-path on the back of the ram, 

the position of the cam being governed by the oper- 

ating levers. There is also provided a safety device 
to limit the stroke of the piston. There is clear 

space of about 10 inches from center of die to side 

of post supporting the frame. 

The hammer is usually arranged for bolting to a 

wooden post 8 by 8 inches. Special attachments 

can be furnished tor bolting to an I-beam or other 

form of steel column, or where preferred a steel 

column made of extra heavy wrought pipe will be 

furnished, together with necessary clamps for prop- 

erly clamping frame of hammer. 

The ram is a solid steel forging, square in form 

where it passes through the lower part of the frame 

which acts as a guide. The lower end of the ram 

is arranged to receive the upper die in such position 

that it stands at an angle of 45° to the post sup- 

porting the hammer, thus enabling long pieces to be 
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worked either way of the die without coming in 

contact with the post. The upper die is a steel cast- 
ing having a face 4 by 5 inches, dovetailed to the 

ram and fastened with wedges. The lower die is a 

steel casting having a face 4 by 5 inches, dove- 

tailed to the anvil and fastened with wedges so that 
it is easily removable. The anvil is designed to be 

secured to a 12-in. wooden block set on end, the 

anvil being bolted to the block with lag screws. 

The falling weight is 100 pounds. The weight 

of the lower die and anvil is about 150 pounds. The 

total shipping weight is about 575 pounds. 

THE IMPROVED BUFFALO FORGE. 

It seems that great advance has been made re- 

cently in forge-shop equipments, and that smiths 

are quick to see the advantage derived and to in- 

stall new systems and forges in their shops. This 

progress is due largely to the Buffalo Forge Com- 

pany of Buffalo, N. Y. Down-draft forges were 

patented by this company in 1894, under United 
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States patent No. 520,845. The down-draft forge is PATENTS RELATING TO MINING AND METAL 
owned and controlled by this company. 

By the down-draft method, the smoke and gases 

are immediately and completely withdrawn by 

means of the down suction through an adjustable 

hood and under-ground¢ ti! piping. There is no es- 

cape of gases, fumes, or smoke from the larger fire. 

The cast iron hoods are adjustable to different po- 

sitions, according to conditions at the fire. These 

forges are practically indestructible, cases being re- 

called, where Buffalo down-draft forges taken from 

burned buildings have been re-installed without re- 

pairs of any kind. Fumes of hard coal, coke and 

furnace fires, which are a menace to the smith’s 

health are rapidly eliminated by the thorough ex- 

haust. They have ample blast. 

The valuable space and light about the forge is 
not obstructed by inefficient telescopic hoods, which 

are subject to frequent renewals. The first cost is 

moderate, and there need be no further expense. 

The down-draft system is durable and efficient. 

The illustration shows the latest design of the 

Buffalo down-draft forge. It is neat and compact, 

yet not filled to excess. This forge stands 27 inches 

to the top of the fire pan, which is 24% inches by 

47% inches. It has a water tank 6 by 47 inches and 

10 inches in depth, and a coal box 10 by 14 inches 

and 47% inches long. It 

gate, an 
is also furnished with 

tool-rack, a blast improved anti-clinker 
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dumping tuyere, and Buffalo patented down-draft 

smoke exhaust hood. This forge, with the excep- 

tion of the down-draft hood and tuyere, which are 

of heavy cast iron, is constructed entirely of heavy 

gauge steel plate, and is thoroughly braced. It is 

best adapted to medium work and also well suited 
to light and heavy forging. 

AN INTERNATIONAL EXPOSITION IN 

FRANCE.—An International Industrial and Com- 

mercial Exhibition is to be held at Lille next year, 

from May to September. It will cover about 50 acres, 

and will be under the patronage of the municipality. 

The exhibits will comprise commercial, industrial, 

and agricultural products, and there will also be a 

fine art section. Exhibitors will be divided into two 

categories :—(1) Manufacturers and producers; (2) 

those who exhibit articles made by others. The 

French railways will allow a reduction of 50 per 

cent on the cost of transport of all exhibits, and no 

customs duty will be levied on goods from abroad 
consigned to the Exhibition, provided bond be given 

for their re-exportation to the country of their 

origin after the Exhibition is closed. 

LURGY 

The following is a list of patents relating to mining and 

metallurgy and kindred subjects, issued by the United States 

Patent Otfice. A copy of the specifications of any of these 
will be mailed by the ENGINEERING AND MiIniInG Journa 
upon receipt of 25 cents. 

UNITED STATES. 

Week Ending December 10, 1901. 

688,279. ORE SEPARATOR.—Alexander A. Allen, Birm- 

ingham Ala. The combination with a vessel arranged to 

discharge by overflow a broad unbroken sheet of liquid, 

a receptacle arranged at a lower level to contain a body 

of approximately still water and to discharge by overflow 

at one side, a broad inclined chute extending from said 

vessel to a point in said receptacle below the plane of dis- 

charge of the latter and arranged to receive the sheet 

discharged by said vessel and deliver it substantially un- 

broken in said receptacle, and means for placing upon the 

moving sheet discharged from said vessel a thin layer of 

material to be separated. 

$88.279.. 

688,290. APPARATUS FOR UNLOADING COAL.—Alex- 
ander E. Brown, Cleveland, Ohio, assignor to Brown 

Hoisting Machinery Company, a corporation of Delaware. 

An apparatus for receiving and discharging coal and other 

material consisting of a bucket having a bottom hinged, 

or otherwise movably connected thereto; one or more 

. cables attached to said sides or shell of said bucket at 

their one end and passing over and being supported by a sys- 

tem of sheaves or drums provided for the purpose, and fas- 

tened at their other ends, to a counterweight or counter- 

weights, heavier than the shell or body of said bucket; one 

or more cables connected at their one end to links, or other 

suitable means of closing the bottom of said bucket, when 
counter force is exerted on said cable, or cables, the said 

cable or cables passing over and being supported by a system 

of sheaves and drums, provided for the purpose, and wound 

around and controlled by a drum, or drums in said sys- 

tem, and attached, at their other end, to a counterweigm 

or counterweights, heavier than said bottom of said 

bucket, together with suitable means of stopping the ascent 

of said first-named counterweight, or counterweights, at 

any predetermined point, and means for controlling said 

drum, or drums. 

688,338. HYDRAULIC DREDGING APPARATUS.—Elton 
Risley, Pleasantville, N. J. A pipe having a fiexible or 

yielding section and provided with means operated by the 

movement of said flexible or yielding section for indi- 

cating an excess of material above a predetermined amount 

flowing through the pipe. 

688,345. KILN FOR BURNING CEMENT LIME, ETC.— 
Herman Schmidt, Bonn, Germany. A kiln cocposed of a 

receiving-chamber, flues lying against the side of said 

chamber, within the lower portion thereof, to form a hop- 

per, a burning-chamber communicating with said hopper, 

a fuel-opening intermediate the burning-chamber, and the 

flues, a cooling chamber below the burning chamber and a 

rotable cylinder enterting the upper portion of the receiv- 

ing-chamber above the hopper. 

688,358. COMBINATION-FURNACE.—John K. Stewart, 

Chicago, Ill. 1. A combined furnace, comprising a unit- 

ary metal shell inclosing a single continuous chamber and 

a fire-brick lining for such chamber extended to form ver- 

tical partition therein continuous with said lining, dividing 

the cavity into separate, non-communicating chambers, and 

independent burners for supplying fluid fuel to said cham- 

bers respectively. 

688,364. ELECTRIC FURNACE.—Edward R. Taylor, Penn 

Yan, N. Y. An electric furnace having in combination, 

a metallic shell, a working chamber within the same, means 

for supplying said chamber with material for treatment and 

for discharging the product, electrodes opposed to each 

other within said chamber. 

688,392. VALVE FOR COMPRESSORS.—Hugh V. Conrad, 
Tarrytown, N. Y., assignor to Rand Drill Company, New 

York, N. Y., a corporation of New York. In a valve for 

compressors or the like, the combination with a valve-disk, 

stem, and stem-head of a split bushing comprising two 

members, each having a portion adapted to partially em- 

brace the said valve-stem, and together to form a guide 
therefor, one of the said members provided with an ex- 

tension having a valve-seat therein for the said valve-disk. 

688,434. LUBRICATING DEVICE.—Frederick W. Par- 
sons, Elmira, N. Y., assignor to Rand Drill Company, New 

York, N. Y., a corporation of New York. The combination 

with a well adapted to contain lubricating-oil, and a 

rotable disk arranged to be partially immersed in the oil 

in said well, of a scraper, located at a point above the 

level of the center of the disk, and having one end in con- 

tact with the periphery of said disk, the said scraper in- 
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clined toward the said disk in a direction opposite to the 
direction of rotation of said disk, and an oil-conduit in com- 

munication with the other end of said scraper. 

AMALGAMATING-MACHINE.—Gerard C. Scott, 
Columbus, Ohio. The combination with a _ casing 
having inlet and outlet openings and a body of mercury 

contained therein, of a plurality of copper-plate cylinders 

arranged one within the other, said cylinders being con- 

nected and mounted to rotate within said casing and travel 

through said body of mercury. 

449. APPARATUS FOR THE ANALYSIS OF GAS.— 

Carrington C. Tutwiler, Philadelphia, Pa., assignor to the 

United Gas Improvement Company, Philadelphia, Pa., a 

corporation of Pennsylvania. Apparatus comprising in com- 

bination a tar-arrester, a graduated burette, a stoppered 

graduated vessel arranged to drop its contents into the 
top of the burette, means for establishing and disestablish- 

ing communication between the top of the burette and 

the tar-arrester and the atmosphere, and between the meas- 

uring vessel and the burette, a mercury-leveling bulb, and 

means for controlling communication between the base of 

the burette and the leveling-bulb and between the bulb 

and the atmosphere. 

METHOD OF MAKING CAUSTIC ALKALI.— 

Hans A, Frasch, Hamilton, Canada. The process consists 

in allowing the hydroxide of a metal to react upon the salt 

of an alkali in presence of ammonia. 

CONVEYER.—Thomas §S. Miller, South Orange, 

N. J., and Joseph H. Dickinson, Atlanta, Ga. In com- 

bination, a load-pulling rope, a traversing carriage, an 

outhaul-rope, and aé grip actuated by said out-haul- 

rope and adapted to engage the load-pulling rope to draw 

it outwardly. 

SUPPORTING-BRACKET FOR MINERS’ 
LAMPS.—Max Pell, Wilkes-Barre, Pa. A lamp-supporting 
bracket for miners’ lamps, consisting of a plate of metal 

including a central body portion having its lower end 

bent forwardly and adapted for attachment to the vizor 

of a cap, and having its upper portion bent upon itself to 

form a transverse seat in the form of a split tube. 

PROCESS OF PRODUCING METALS.—William 

H. Greene and William H. Wahl, Philadelphia, Pa. The 
method consists in incorporating silicides with metallic 

oxides, the heat of formation of which is less than that of 

the oxides of either element of silicides, and subject- 

ing the mass to heat, and thereby effecting the primary 

reduction of the oxides by the chemical energy of both 
elements of the silicides. 

AIR COMPRESSOR.—Ebenezer Hill, South Nor- 

walk, Conn. A compound air-compressor having cylinders, 

pistons, inlet-valves, d.scharge-valves, interduct between the 
cylinders, an outlet from the interduct, an auxiliary 

reservoir connected with the high-pressure cylinder of the 

pair that are connected by the interduct that is tapped, 

and a valve controlling the passage from the high-pressure 

cylinder to the auxiliary reservoir. 

APPARATUS FOR MAKING SULPHURIC 
ACID.—Theodor Meyer, Offenbach, Germany, assignor of 
one-half to Charles Glaser, Baltimore, Md. The com- 
bination of a series of circular or substantially circular 

chambers connected by pipes, each chamber having a single 

inlet-pipe, and a single outlet-pipe, the single inlet-pipe 

of each chamber entering it at the side near the top only 

and tangentially, and the single outlet-pipe descending and 

leaving said chamber from the center of the bottom, where- 

by gases are admitted at the top of the chamber, permit- 

‘ ted to rotate in the chamber, and as they cool and de- 

scend, drawn off from the center of the bottom of the 
chamber in a downward direction. 

688,557,ART OF MANUFACTURING IRON OR STEEL.— 
Benjamin Talbot, Pencoyd, Pa. The process consists in 

forming a bath of purified or partially-purified molten 

metal and maintaining on the surface of said bath a slag 

covering containing an oxide capable of removing carbon 

in greater percentage than is required for oxidizing the 

carbon contained in the metal brought into contact there- 

with, and building up and purifying said bath by bringing 

additional molten metal containing carbon into contact 
with said oxidizing-slag, thereby rapidly producing large 

volumes of carbonic-oxide gas,eburning said gas so as to 

produce an intense heat, and utilizing said heat in the 
purification of said metal. 

688,567. 

688,587. 

688,608. 

688,651. 

688,699. 

688,716. 
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ORE-CONCENTRATOR.—Martha P. Willits, In- 
dianapolis, Ind., executrix of Van Burton Willits, de- 

ceased. The combination with an endless belt of jigging- 

frame thereunder, and means for imparting a reciprocating 

motion to both sides of said frame. 

DOOR FOR ORE-ROASTING FURNACES.—John 
P. Bridgewater, Everett, Wash. The combination with a 

calcining-furnace having a slot in its side wall and a 

series of pins projecting from said wall above said 

slot, of a series of plates supported on said pins and hav- 

ing a vertical bodily movement thereon and normally closing 

said slot, the adjacent ends of said plates being overlapped 

and the lower forward edge of each plate being beveled 

upward. 

AIR COMPRESSOR.—George Donges, Brooklyn, 

N. Y., assignor to New York Hydraulic and Steam Pump 

Company, borough of Brooklyn, New York, N. Y., a cor- 
poration of New York. The combination with a casing 

having an air-outlet at its upper end and water inlet and 

outlet at its bottom, an air-inlet pipe extending within the 

casing and terminating near the top thereof, valves con- 

trolling the water inlet and outlet, and a float adapted to 

control the movement of said valves, of a sleeve fitted 

about the inner end of the air-inlet pipe, said sleeve being 
closed at its outer end and having one or more slots in its 

side wall, and a lever, connected to said sleeve, fulcrumed 

on the air-inlet pipe and adapted to be actuated by direct 

contact with the aforesaid float to so adjust said sleeve 

as to bring the slots beyond the end of the air-inlet pipe. 

688,616. ROTARY PUMP OR MOTOR.—Allen Ferguson, 

1,000 Springs, Idaho, assignor of three-fourths to Benja- 

min G. Mullins, Bliss, Idaho. The combination with a 

casing comprising removably-attached end plates, a shaft 

and an opposing piston adapted to coat therewith, of a 

piston having a chambered body with hand-holes in its 

ends, peripheral piston-blade seats and bolt-holes extending 

into said chambers, piston blades fitted to said seats, and 

blade-attaching bolts occupying said boltholes. 

COMBINED ORE ROASTER AND SMELTER. 
—Peter Kirk, Kirkland, Wash. The combination with an 
open smelting hearth and vertical roasting chambers rising 

therefrom at each end and having ore-supporting devices 
in the same, the said roasting chambers and smelting 

hearth being in open communication; of two injectors for 

oil and steam arranged on the inner sides of each roaster, 
an air-heating chamber with steam blower arranged. be- 

tween the injectors, and a pipe and damper for directing 

said hot-air blast into the top of either roasting chamber. 

METALLIC PRODUCT.—Marcus - Ruthenburg, 
Philadelphia, Pa. .A product, which consists in an agglom- 
erated mass of unreduced magnetite, wherein the assembled 

particles are fitted together without the interposition of a 
binding material. 
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HOT-BLAST STOVE.—John W. Calder, Pitts- 
burg, Pa. A hot-blast stove, having two combustion cham- 
bers arranged side by side and extending vertically through 

it at one side of the stove, walls erected at the base of the 

stove at the other side thereof and forming arc-shaped 

chambers, piers sustained on said walls, checker work form- 

ing regenerative flues sustained on the piers and communi- 

cating at its lower end with the said arc-shaped chambers, 

a centrally disposed flue passing between the combustion 

chambers and the checker work, a dome at the top of the 

stove with which the combustion chambers and the checker 

work communicate, the said central flue extending through 

the dome and being open beyond the same, the lower end 

of the central flue communicating with the said arc-shaped 
chambers in the base of the stove, means at the base of the 
combustion chambers for supplying the fuel, means at the 

upper part of the central flue for supplying the blast and 

means constituting a hot-blast outlet at the base of the 
combustion chambers. 
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688,751. ROLLING MILL.—John Stevenson, Jr., Sharon, 
Pa. A rolling mill comprising a reversing universal mill 

having sets of vertical rolls on both sides of the horizontal 

rolls and a set of plain-faced two-high rolls arranged to 

receive the metal therefrom, and in line with said universal 

mill. 

688,782. COAL-SAVING COMPOSITION.—Thomas Hil- 
lery, Salem, Mass., assignor, by direct and mesne assign- 

ments, to Koale Sava Manufacturing Company, Boston, 

Mass., a corporation of West Virginia. An improved com- 

position consisting of mineral salt, copperas, charcoal, salt- 

petre, and bicarbonate of soda. 

688,793. PROCESS OF MAKING CYANIDES.—Edmund C. 

Rossiter, Langley Green, and Horace W. Crowther, West 

Bromwich, England, assignors to British Cyanides Com- 

pany, Limited, Oldbury, England. The manufacture of 

the cyanides of the alkalies by heating a metallic cyanide 

in the presence of hydrogen and absorbing the hydro- 

cyanic acid gas so produced in caustic alkali. 

688,704. PROCESS OF MAKING CYANIDES.—Edmund 
C. Rossiter, Langley Green, and Horace W. Crowther, West 

Bromwich, England, assignors to British Cyanides Com- 

pany, Limited, Oldbury, England. The manufacture of the 

cyanides of the alkalies by heating a sulfocyanide of a 
metal other than the alkalies or alkaline earths in the pres- 

ence of hydrogen and absorbing the hydrocyanic acid gas 

so produced in caustic alkali. 

688,802. AMALGAMATOR.—Samuel A. West, San Fran- 

cisco, Cal., assignor of five-eighths to Bertin A. Weyl, San 

Francisco, Cal. An amalgamating box provided with a 

pocket adapted to contain mercury, and white or bank sand 

in said box at the side of the pocket traversed by the pulp 

before reaching said pocket, said sand being adapted to re- 

ceive the water but to float the gold-containing sand of the 

pulp and said pocket projecting above the sand. 

688,810. PNEUMATIC SEPARATOR.—Albert Raymond, 
Chicago, Ill., assignor to the Raymond Bros. Impact Pulver- 

izer Co., Chicago, Ill., a corporation of. Illinois. A pneu- 

matic separator, comprising an ‘otter conical shell having 

a closed head, an opening in its lower contracted portion 
into which the material to be separated is delivered, and an 

air-supply opening below said delivery point, a plurality of 

internal cones concentrically arranged within each other 
in an ascending series, open at their tops and having sep- 

arate discharge spouts at their lower contracted ends, de- 

flectors extending downward from the head between said 
cones, a central discharge pipe extending downward through 

the head below the upper edge of: the uppermost cone, an 

exhaust fan connected to said discharge pipe, and a dust 

collector into which the exhaust pan discharges. 

GREAT BRITAIN. 
The following is a list of patents published by the Brit- 

ish Patent Office on subjects connected with mining and 
metallurgy. 

Week Ending November 23, 1901. 

19,592 of 1900. TREATING IRON ORES.—E. N. Brad- 
ford, Neath. Adding a sulphur compound to tin slags, 
which will combine with the iron, and so free the tin. 

BALL MILL.—C. W. Kitto and H. H. 

An improved ball mill for crushing min- 

20,040 Of 1900. 

Kitto, London. 

erals. 

20,513 of 1900. ELECTROLYTIC SEPARATION OF 
IRON.—A. Simon, Bordeaux, France. A process for the 

electrolytic production of iron from oxide in an electrolyte 
of fluorspar. 

21,440 of 1900. CRUCIBLE FURNACE.—G. Welsh and 

R. Welsh, Sheffield. Improvements in the walls of cruci- 
ble melting furnaces. 

21,733 of 1900. BLAST FURNACE GAS UTILIZING.— 

B. H. Thwaite, London. A machine for thoroughly mixing 

blast furnace gases ard air for use in gas engines. 

3,586 of 1901. COKE OVENS.—J. H. Darby, Wrexham. A 

hood for bringing to the discharge end of coke ovens to re- 

ceive the coke, and in which to effect the quenching out 

of presence of air, thus producing a silvery colored coke. 

19,403 of 1901. ALUMINUM ALLOY.—A. Manhart, Vi 

enna, Austria. An aluminum alloy containing copper and 
tin, that does not oxidize so soon as the pure metal. 



PERSONAL. 

Mr. C. A. Molson has returned to Salt Lake, Utah. 

Mr. George Westinghouse has returned from his 
trip to Europe. 

Mr. O. W. Harper, manager of a large mine in 
Ecuador, is now at Minas Prietas, Sonora, Mex. 

Mr. A. J. McMillan, managing director of the Snow- 
shoe Mine, in British Columbia, has gone to London. 

Mr. H. G. Bond, a mining engineer of Santa Clara 
County, Cal., is visiting mining camps near Salt Lake, 
Utah. 

Mr. Alan G. Lamson, has returned to Salt Lake, 
Utah, from the East after an absence of several 
months, 

Messrs. D. D. Erwin and F. A. Winn, of Muskegon, 
Mich., have been in Salt Lake, Park City and other 
Utah camps. 

Capt. F. Wain Morgan Draper is at present at the 
Waldo Copper Mines at Waldo, Ore., of which he is 
general manager. 

Mr. Geo. Barkley, formerly with the Detroit Cop- 
per Mining Company, recently returned to Clifton, 
Ariz., from Mexico. 

Mr. Robert Schorr, mechanical engineer, of Kennet, 

Cal., is on a short visit to Bielitz, Austria. He will 
return in a few weeks. 

Mr. Otto M. Rosendale, mining engineer of Port- 
land, Ore., is at Vancouver, B. C., inspecting prop- 
erties for New York men. 

Prof. William B. Scott, Blair professor of geology, 
at Princeton University, has returned from his visit 
to the Argentine Republic. 

Mr. C. S. Herzig, has returned to New York City, 
from a week’s professional trip through Virginia, 
North Carolina and Tennessee. 

Mr. J. H. Sanborn, of the J. George Leyner Drill 
Sompany, left Salt Lake recently for a business trip 
through Nevada and California. 

Mr. H. C. Bellinger, formerly superintendent of the 
Montana Ore Purchasing Company’s. smelters at 
Butte, Mont., is at Zacatecas, Mex. 

Mr. R. H. Postlethwaite has returned to San Fran- 
cisco, Cal., from a reconnoissance through New Mexi- 
co, where he will place some gold dredgers. 

Mr. F. S. Goldsmith has been appointed manager 
of the Seaton Mining Company, at Idaho Springs, 
Colo., succeeding Mr. J. J. May, resigned. 

Mr. John Singleton, president and general manager 
of the Yellow Aster Mining Company, of Randsburg, 
Cal., has gone to Honolulu for his health. 

Mr. G. E. Price, of Helena, Mont., has left for 
wngland on the “Germania,” en route to Africa, to be 
absent about a year on professional business. 

Mr. T. E. Shelton, agent for the Wood Drill Works, 
of Paterson, N. J., has returned to El Paso, Tex., 
from a business trip into the interior of Mexico. 

Mr. W. L. Thurston, formerly superintendent 
Omaha and Lone Star mines, at Grass Valley, Cal., 
has returned to that place from the Transvaal. 

Mr. A. B. Lewis, president of the Majestic Com- 
pany’s copper mines in Beaver County, Utah, arrived 
in Salt Lake recently from Boston and New York. 

Mr. Clarence K. McCornick, returned to Salt Lake, 
Utah, recently after a visit of 7 weeks to Arizona and 
the Pacific coast, where he went on mining business. 

Mr. H. W. Harding, of Denver, Colo., is directing 
the placing of machinery in the refining works of the 
Greene Consolidated Copper Company at Cananea, 
Sonora, Mex. 

Mr. Hartwig A. Cohen, president and general man- 
ager of the Consolidated Mercur and superintendent 
of Capt. De La Mar’s mines, arrived in Salt Lake re- 
cently from the East. 

Capt. Duncan MeVitchie and Mr. V. P. Strange 
have been examining the Gold Dust, Rover and other 
claims near Mercur, Utah, in behalf of the New Mer- 
cur Mining Company 

Dr. Theodore W. Richards has been elected a full 
professor of chemistry at Harvard University. Prof. 
Richards was recently called to the chair of chemistry 
at Gottingen, Germany. 

Mr. W. Bainbridge, superintendent of the El Paso 
Mine, at Cripple Creek, Colo., has been appointed 
manager for the Black Belle Gold Mining Company, 
which owns an adjoining claim. 

Mr. J. B. Hammond, the Portland, Ore., dredge 
manufacturer, has been at Ketchican, Alaska, where 
his company is putting in a wharf, compressors, and 
about $60,000 worth of machinery. 

Mr. George K. Fischer, chief engineer of the new 
smelter being erected in Salt Lake Valley for the 
United States Mining Company, returned to Salt 
Lake, Utah, recently from the East. 

Mr. W. A. Prichard, has resigned as superintend- 
ent of the Keystone Consolidated Mining Company, 
at Amador City, Cal. He has accepted a similar po- 
sition at Coolgardie, West Australia. 
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Mr. Geo. W. Tinsman, of Custer, S. Dak., who has 
been doing some work of late for the Blackbird and 
(Queen of the Hills Mines near Salmon City, Idaho, 
was in Salt Lake City, Utah, recently. 

Mr. D. M. Riordan, cf the General Electric Com- 
pany, New York City, was recently in the Picacho 
District, San Diego County, Cal., looking over the 
properties of the California King Mines Company. 

Mr. Robert Angus has left the employ of the Le 
Roi Company, at Rossland, B. C., the position of 
superintendent having been abolished. The highest 
official 1n the mine proper now is Mr. L. W. Gunkle, 
foreman. 

Mr. H. A. Keller, who as noted recently, will not 
act as superintendent of the Trinity Copper Company 
at Kennet, Cal., the coming year, states that his ad- 
dress hereafter will be 120 Sutter street, San Fran- 
cisco, Cal. 

Mr. J. F. Jones, of Philadelphia, Pa., an expert in 
coal, has been at Tacoma, Wash., and vicinity, mak- 

ing an investigation of the extensive Willis and Gale- 
Creeks coal properties, assisted by Mr. W. J. Wood, 
mining engineer of Tacoma, Wash. 

Mr. Henry M. Whitney has sold a controlling in- 
terest in the Dominion Iron and Steel Company to 
Mr. James Ross, of Montreal. Mr. Ross will become 
managing director and assume the active direction of 
the works at Sidney, Nova Scotia. 

Mr. H. L. Browne, manager of the Candelaria min- 
ing property at Parral, Mex., owned by Colorado 
Springs men, is going to Colorado, where he is to visit 
the different large milling camps to get points on the 
erection of a modern mill on the company’s property. 

Mr. Lemuel Bannister, for the past five years gen- 
eral manager of the British Westinghouse Company, 
with headquarters in London, Eng., has resigned all 
his positions with the Westinghouse interests and will 
remove to Germany with his family on account of 
poor health. 

Messrs. F. M. Coburn, president, and C. W. 
Baine, secretary, of the Pittsburg Coal Company, re- 
cently resigned their positions. It is said the reason 
for Mr. Osborne’s resignation is that he desires to 
give more attention to his private matters and also 
because his residence is in Cleveland. 

Mr. E. L. McGary, late chief engineer of the Amer- 
ican Steel Hoop Company, has opened offices in the 
Kleber Building, Pittsburg, Pa., as consulting engi- 
neer. He will design and install complete rolling 
mill plants, structural, bar and guide mills, sheet and 
tin plate mills, plate and universal mills and steam, 
hydraulic and electric plants. 

Mr. J. M. Callow, mechanical engineer and metal- 
lurgist, was in Park City, Utah, recently making met- 
allurgical researches. Mr. Callow was accompanied 
by Mr. D. J. Nevill, mechanical engineer for the Unit- 
ed States Mining Company and assistant to Mr. 
George K. Fisher, the designer of the United States 

Smelter now in course of erection in Salt Lake Val- 
ley. 

Mr. Thomas D. Adams, of New York, treasurer of the 
American Smelting and Refining Company, has resign- 
ed his position to take an interest in a new banking 
house enterprise shortly to be organized. Mr. Adams 
was assistant and acting treasurer of the Consolidated 
Kansas City Smelting ana Refining Company, for 10 
years previous to the absorption of that company by 
the American Smelting and Refining Company. 

OBITUARY. 

Francis Wenrich, died at his home in Millersburg, 
December 12. He was born in Dauphin County, Pa., 
September 9, 1810, and was in his 92d year. 

Mr. Wenrich was left to his own resources when 
very young and at 16 he engaged in contract work. He 
afterwards superintended the building of the Lykens 
Valley Railroad between York and Baltimore. He 
also directed the excavation and construction of the 
famous Summit Branch coal basin at Millersburg, the 
great shipping point by canal of all the coal mined in 
the Lykens District, until this trade was relieved by 
the Northern Central Railroad. Then he became the 
shipping agent for all the coal mined by the Lykens 
and Summit Branch Coal Companies. Here he man- 
ifested foresight and sagacity as a shrewd business 
man and opened markets for the product of these fa- 
mous operations. He continued in this capacity until 
1867, when he retired to private life. 

William Van Slooten, 44 years old, a well-known 
mining engineer of New York City, shot himself De- 
cember 10 at his home in Brooklyn as a result of 
mental trouble and nervous prostration. Mr. Van 
Slooten was born in New Orleans in 1858. His father, 
John Van Slooten, participated in the revolutionary 
movement in Germany in 1848 and came to this coun- 
try as a refugee. Young Van Slooten had the distinc- 
tion of being the youngest graduate of the University 
of Virginia, securing his degree as a mining engineer 
when 19. After leaving college he studied law in the of- 
fice of James B. Minor in New Orleans, but soon aban- 
doned his law studies to follow the profession of min- 
ing engineer. Shortly after reaching his majority, he 

was appointed Assistant Assayer of the Mint in New 
Orleans, and held the place for 2 years. He was en- 
gaged for several years in mining operations in New 
Mexico, Colorado, Arizona, and Nova Scotia, in the 
last-named place, as the representative of a London 
syndicate. He came to New York in 1881 and estab- 
lished himself as a mining engineer. He was once con- 
nected with the firm of U. O. Crane & Company, 
metal dealers. His mental troubles were the result of 
a fever contracted on a recent visit to South America. 
He leaves no children. 

SOCIETIES AND TECHNICAL SCHOOLS. 

AMERICAN ELECTRO-CHEMICAL SocreTy.—Over 200 
persons have already enrolle. for membership in this 
proposed new society, and the first meeting for definite 
organization and reading of papers and discussion 
will probably be ueld in Philadelphia about Easter, 
an enthusiastic gathering of electro-chemists from al] 
over the United States is assured. Carl Hering, of 
Philadelphia, is temporary secretary. 

CASE ScHOOL OF APPLIED SCIENCE.—The catalogue 
of this school at Cleveland, O., for the year 1901-02 
gives the total number of students enrolled as 363. 
The school provides regular courses of study in civil, 
electrical, mechanical and mining engineering, physics, 
chemistry, architecture and general science. Each 
course requires 4 years for its completion. The cata- 
logue describes the advantages and facilities offered 
students and gives data regarding examinations, ex- 
penses, etc. 

CoprperR CouNTRY ENGINEERING Socrety.—This so- 
ciety was organized at Houghton, Mich., recently with 
the following officers: F. G. Coggin, Jr., president, 
superintendent Atlantic Mills; Prof. F. W. Spurr, 
vice-president, of Michigan College of Mines; W. J. 
Smith, treasurer, engineer Wolverine Mine; G. A. 
Christensen, recording secretary; J. O. Jackson, cor- 
responding secretary. The object of the society is to 
bring together all persons interested in the various 
_ranches of engineering in the copper country to col- 
lect data, have practical discussions, etc. A charter 
membership of about 75 is expected. Meetings are 
held in Science Hall of the Michigan College of Mines 
at Houghton on the first Saturday evening in each 
month. 

ENGINEERS’ CLUB OF St. Lours.—At the meeting, 
on December 4, 31 members were present. Mr, Fritz 
Luberger was elected to membership. 

The annual reports of the officers and various com- 
mittees of the club were read. Owing to the absence 
of the president, no report of the Executive Commit- 
tee was made. The secretary’s report was read, and 
on motion made and carried it was accepted and filed. 
The treasurer’s report was read and referred to the 
Executive Committee. Reports of the Librarian, 
members of the Board of Managers, and the Enter- 
tainment Committee were read, and motion was car- 
ried that they be accepted and filed. The report of 
the Committee on Prizes was read. The chair an- 
nounced that the recommendations of the committee 
had been approved by the Executive Committee, and 
in accordance with their recommendations he was 
pleased to award the prize to Mr. J. S. Branne for his 
paper entitled “The Steel Skeleton Construction of a 
Vall Office Building,” which was read before the club 
at the meeting held November 7. 

INDUSTRIAL NOTES. 

The Gray & Blaisdel air compressor plant, at 
Bradford, Pa., is practically finished. 

The Lorenzo Marques Water Company, of Portu- 
guese, East Africa, will shortly be in the market for 

the purchase of steam pumps. 

Phe Ingersoll-Sergeant Drill Company, of New 
York City, has purchased additional ground at Easton, 
Pa., and will increase largely its present plant there. 

The plant of the Dayton Coal and Iron Company, of 
Dayton, Tenn., will be improved by the expenditure of 
$65,000, recently decided upon by the directors for 
improvements. 

The Columbia Engineering Works, of Portland, 
Ore., of which Fred. Hesse is manager, will soon 
move into a new brick structure 200 by 100 ft. in 
North Portland. 

Tne Goubert Manufacturing Company, with offices 
in New York City, has just shipped 2 5,000 h. p. 
feed water heating outfits to Sydney, Australia, 
for the main power station of the Sydney City & 
Suburban Tramways. 

The Chicago Asbestos Manufacturing Company, of 
Chicago, IIll., has been incorporated with a capital of 
$4,000 to manufacture asbestos, mineral wool, hair, 
felt, etc. The incorporators are David Q. Stephens, 
George A. Vandergrift and William E. Stout. 

Recently No. 2 stack of the Ohio plant of the Na- 
tional Steel Company, Youngstown, O., working on 
bessemer ores, produced 800 tons of iron in 24 hours. 
This is the greatest record ever made by any blast 
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furnace in the world. The stack is 105 ft. high, and 
was completed during the past year. 

Charles T. Schoen, late president of the Pressed 
Steel Car Company, which he founded and until re- 
cently directed, is at work on the details of a new car 
wheel plant near Pittsburg. The machinery is under 
contract to be delivered March 1, 1902, and Mr. 
Schoen hopes that everything will be in readiness to 
begin operations by April 1. 

The Globe Iron Works, Stockton, Cal., have been 
supplying their Globe battery stem guides to the Gold- 
en Chest Mining Company, of Murray, Idaho, and the 
Liberty Bell Gold Mining Company, of Telluride, Colo. 
The firm reports considerable demand for the Truax 
ore cars, the manufacture and sale of which it controls 
on the Pacific Coast. 

Open-Hearth furnace No. 3, of the Solid Steel Cast- 
ing Company, at Chester, Pa., recently completed a 
remarkable run of 490 consecutive heats without any 
stop for repairs, during which some 12,250,000 pounds 
of steel castings were made. The furnace is of Her- 
rick design, 15 tons capacity, and is supplied with 2 
improved gas producers. 

Among the other orders received by the Acme Ma- 
chinery Company, of Salt Lake, Utah, is one for a 
500-light electric plant and a 150-h. p. Corliss engine. 
The company reports that the new dredging plant re- 
cently equipped for the Hoff Dredging and Explora- 
tion Company, is in active operation on the Snake 
River, and is giving satisfaction. 

The Laclede Fire Brick Manufacturing Company, 
of St. Louis, Mo., has completed a new vitrified 
brick plant and has also contracted for an addition 
to its sewer pipe factory, and has in course of erec- 
tion a new building 139 ft. long, 42 ft. wide and 3 
stories high. These enlargements will increase the 
output of sewer pipe about 50 per cent. 

Caldwell Brothers, of Tacoma, Wash., recently 
shipped a large compressor, 3 drills, and a complete 
milling outfit to the Olympia Mining Company, on 
Prince of Wales Island, Alaska. Also an invoice of 
machinery to the Northwest Copper Company, of Tex- 
ada Island, and another to the Great Excelsior mines 
in the Mt. Baker District, Washington. 

The Alabastine Company, of Grand Rapids, Mich., 
is building a brick and iron plaster mill and separate 
power house, to replace the mill recently destroyed by 
fire. The mill will have a capacity of 120 tons of 
stucco per 10-hour day, and the power plant will be 
of 250 h. p. capacity, equipped with Allis-Corliss en- 
gine. The equipment has been purchased. 

The plant and property of the Buckhorn (W. Va.) 
Portland Cement Company was recently sold under a 
decree of the United States Court in the suit of the 
Equitable Trust Company, of Philadelphia, Pa., and 
was bought by John T, McGraw for $67,550. The 
property, which has not been finally completed, was 
owned by Philadelphia and New York men. 

The Bleichert aerial wire rope tramway now in- 
stalled at the New Year Gold Mining Company’s prop- 
erty, at New Year, near Lewiston, Mont., has a length 
of 5,.50 ft. and a guaranteed capacity of 25 tons 
per hour, and cost $17,500. This is the first wire rope 
tramway ever erected in that county, and was furn- 
ished by the Trenton Iron Company, of Trenton, N. 
J. 

The McFeely-Wheeler Brick Company, recently or- 
ganized at Pittsburg, Pa., with a capital stock of $30,- 
000, has purchased five acres of land at Latrobe, ad- 
joining the property of the Superior Coal and Coke 
Company, and has completed a new plant with a 
capacity of 10,000 silica brick per day. F. B. Me- 
Feely is president; G. Y. Wheeler, secretary, and J. 
H. McFeely, vice-president. 

The Pelton Water Wheel Company, through its 
New York City offices, has taken a contract from the 
Toluca Electric Company, of Toluca, Mex., for the 
shipment of some 120 tons of pipe and 3 700-h. p. 
water wheel equipments, which are to be installed 
in that concern’s hydraulic plant. A 300-h. p. plant, 
including a quantity of piping, is also fo be shipped 
by the Pelton concern for another power instaila- 
tion in Mexico. 

Courtenay De Kalb, Gerente-General of the Fer- 
nando Mining Company, at San Fernando, Mexico, 
is reported desirous of purchasing corrugated cylin- 
drical sheet iron cans, “knocked down,” such as are 
employed for gunpowder. He also wants a crimping 
machine for the purpose of setting up the cans in Mex- 
ico. The cans are required for the shipment of granu- 
lated matte. They should measure 11 in. in diameter 
by 17 in. long inside. 

The association of the manufacturers of structural 
steel, better known as the “beam pool,” has been re- 
newed for another year. The association stands as it 
did befere and W. C. Temple, of Pittsburg, has been 
elected commissioner. The following firms are mem- 
bers: Carnegie Steel Company, Jones & Laughlins, 
Limited, Pittsburg; Cambria Steel Company, Johns- 
town, Pa.; Passaic Rolling Mill Company, Passaic, N. 
J., and the A. & P. Roberts Company, owners of the 
Pencoyd Iron Works, Pencoyd, Pa. 

The Norris Mining and Manufacturing Company, 
a new concern in which Pittsburg, Pa., men are in- 
terested, will soon begin developing 950 acres of coal 
and fire clay lands in the Salineville, O., field. The 
company was chartered under the laws of Ohio with 
a capital stock of $150,000. The company expects to 
produce 75,000 fire bricks daily in a new plant to be 
erected by April 1 next. The following are the ofli- 
cers and directors: J. H. Norris, president and treas- 
urer; S. J. Burnside, secretary and general manager ; 
F. N. Norris, Charles W. Walper and Henry N. W. 
Fieckner. All are Pittsburg men except F. N. Nor- 
ris, who is a resident of Sebring, O. 

An American exhibition will be held in the Crys- 
tal Palace, London, Eng., from May to September, 
1902. Alfred H. Post, ot the Produce Ex- 
change, New York City, is commissioner for 
the United States. The exhibits are to be in 
11 classes; machinery and mechanical industry, 
including mining and electrical machinery, loco- 
motives, automobiles, typewriters, hardware and 
tools; natural and agricultural products; prepared 
food products, pharmaceutical and kindred prepara- 
tions and surgical appliances; carriages, vehicles and 
leather goods; lighting, heating, ventilating and sani- 
tary appliances; textiles, fabrics and clothing; musi- 
eal, photographic and optical apparatus; education 
and science; naval and military appliances, including 
ordnance, ammunition and small arms; fine arts and 
decoration. In connection with the exhibition a com- 
mercial bureau will be established where information 
will be supplied as to channels of trade and the plac- 
ing of goods upon the British and Continental mar- 
kets. 

The H. W. Johns Manufacturing Company, of 
New York City and the Manville Covering Company, 
of Milwaukee, Wis., each company . having been 
closely identified as handling the goods manufactured 
by the other, have consolidated their interests. This 
consolidation is to take effect January 1. The new 
company, whose capital stock will be $3,000,000, will 
be known as the H. W. Johns-Manville Company. Its 
officers will be: T. M. Manville, president; C. B. 
Manville, vice-president; George W. Gladwin, vice- 
president; KF. R. Boocock, treasurer, and H. E. 
Manville, secretary. James G. Cannon will be chair- 
man of the Board of Directors, C. R. Manville will be 
manager of the Western department, and he, with C. 
B. Manville will remain in Milwaukee. T. F. Manville 
and H. HK. Manville will remove to New York City. 
The new company is rapidly completing a plant at 
Milwaukee for the manufacture of carbonate of mag- 
nesia and mineral wool. When this plant is com- 
pleted, the company will be prepared to furnish a 
most complete line of all grades of steam pipe and 
boiler coverings and asbestos goods of all descrip- 
tions. 

The Jessup Steel Company, Washington, Pa., com- 
posed of $250,000 of British-American capital, has 
been incorporated under the laws of Pennsylvania 
for the purpose of building and carrying on the new 
works of William Jessup & Sons, Sheffield, Eng. The 
directors of the new concern are William Jessop, of 
Sheffield; Herbert Hughes, of Sheffield; W. F. Wag- 
ner, of New York; E. L. Hand, of Philadelphia, Pa.; 
Cc. N. Brady. of Washington, Pa., and Robin- 
son Hughes. The officers of the company will be 
William Jessop, president, Robinson Hughes, vice- 
president, and James Jessop, secretary and treas- 
urer. The initial plant will consist of 3 main 
buildings—a crude melting shop, 225 ft. by 
110 ft.; rolling mill plant, 275 ft. by 110 ft. 
and a power house, 100 ft. by 60 ft. The company at 
first proposes to manufacture sheet steel. A large 
portion of the ore utilized will be imported from 
Sweden. The Washington works will be designed by 
James J. Mahon, of. Chicago, Ill., through whom the 
contracts for the construction and equipment of the 
plant are being given out. The contract for the grad- 
ing and foundations is being executed by C. J. Me- 
Donald & Son, of Pittsburg, Pa. The contract for 
the buildings, including about 1,000 tons of structural 
steel to be turned out at the Pittsburg plant of the 
American Bridge Company, has been secured by Gus- 
tav Kaufman, of New York City. The rolling mill 
machinery will be supplied by the G. A. Hogg Com- 
pany, of Pittsburg, Pa. The engines, one 28 by 72, 
another 24 by 60, will be built by the Lane & Bodley 
Company, of Cincinnati, O., and the water-tube boil- 
ers are to be manufactured by. the Babcock & Wil- 
cock Company, of New York City. Contracts for 
machine tools, cranes, etc., have not yet been placed. 

TRADE CATALOGUES. 

Bristol’s recording pressure and vacuum gauges 
are described in an illustrated 12-page pamphlet pub- 
lished by the Bristol Company, of Waterbury, Conn. 
These gauges are regularly furnished with charts 
making one revolution in 24 hours, but are also fur- 
nished with charts making one revolution in 15 min- 
utes, 1 hour, 6 hours, 12 hours, and 1 week. The 
charts are graduated for a wide range of pressures. 

The John Davis Company, of Chicago, IIl., has 

published its steam catalogue C, a cloth-bound 12 
mo. volume of 548 pages. The company states the 
book contains a complete list of the steam, engineers’ 
supply and waterworks material manufactured and 
handled by the company. The list includes cast and 
malleable iron pipe fittings, steam, gas and water pipe, 
boiler tubes, spiral rivetted hydraulic pipe, artesian 
well supplies, valves, water gates, cocks, steam 
gauges, oil pumps and feeders, injectors and inspira- 
tors, boilers, packing, belts, hydrants, hose and hose 
couplings, hand pumps, and pipe fitters’ supplies. 

Rock drills of, improved construction are described 
in an illustrated 40-page pamphlet, published by the 
Wood Drill Works, of Paterson, N. J. These drills 
are stated to be the result of nearly 10 years’ experi- 
ence in the manufacture of rock drills and mining 
machinery, and the manufacturers claim lightness, 
strength and durability for their product. The con- 
struction is said to be simp!s, and the materials used 
the best obtainable. The valves are described as of 
the spool type, having no mechanical connection with 
the piston and giving a variable stroke. The Wood 
drills are made in 8 sizes, suitable for dril\ing the 
smallest hole to holes 26 or 28 ft. deep. 

Catalogue No. 45, published by the Sullivan Machin- 
ery Company, of Chicago, Ill., describes the company’s 
Corliss engines. The company states that in these en- 
gines semi-steel is used for many parts formerly made 
of cast iron on account of its greater strength and 
toughness. The regulating device is described as sim- 
ple and delicate, and the cut-off gives a wide range; 
thus, it is remarked, making the engines particularly 
suitable for electric light or rolling mill purposes. The 
design of the engine is at once simple and massive, 
while the outlines are graceful. The engines are built 
simple, tandem compound and cross compound, The 
company says it makes a specialty of hoisting engines, 
either of the drum or reel type, built to suit any re- 
quirement. 

GENERAL MINING NEWS. 

A LA BA MA. 

DE KALB COUNTY. 

Alabama Coal, Mineral and Lumber Company.— 
This Reading, Pa., company has secured 2,000 acres 
of the Kern Cliff coal lands, near Scottboro, and de- 
velopment, will be pushed after January 1. The offi- 
cers of the company are I. F. March, president, and 
m. L. Riler, secretary. 

ALASKA, 
PRINCE OF WALES ISLAND. 

(From Our Special Correspondent.) 
Wales Copper Mine.—Superintendent George W. 

Boggs has men opening a road to the mine, and tak- 
ing ore preparatory to making a shipment the first 
of the year. The ore is said to run from $28 to $84 to 
the ton. The property is owned by Tacoma men. 

ARIZONA. 
MOHAVE COUNTY. 

C. O. D—This mine on the Wallapai Valley 
side of the Cerbat Range has been worked off and on 
for many years. The property is now owned by the 
C. O. D.._Mines Company, of which Henry S. MacKay 
is manager. The vein is about 26 ft. wide, with a 
shoot 4 to 10 ft. wide in a quartz gangue. This shoot 
is opened at the 300 level. ‘The ore is an iron and 
lead sulphide, carrying gold, silver and lead values. 
The company has erected a concentrating mill of 40 
tons daily capacity, with crusher, trommels, high- 
speed rolls and Bartlett tables. Kk is stated that the 
mill will be enlarged and a shaft nouse and sorting 
room built. About 1-10th of the output will be shipped 
crude and 9-10ths milled. The company has acquired 
the Prince George Mine at Stockton Hill and the 
Golden Gem at Cerbat. 

Leonora Mill—This mill at Hardyville, recently 
started on a trial run. The ore runs about $35 per 
ton, and the mill is said to save a high percentage of 
the values. It is the intention of the company to re- 
pair the hoisting plant and start work. 

PINAL COUNTY. 

Casa Grande Copper and Gold Mining Company.— 
This company, the new owners of the old Jack Rab- 
bit Mine, 20 miles south of Casa Grande, will treat: 
the ore by the Russell lixiviation process. The con- 
tained values are gold and silver, in the form of 
chloride. 

SANTA CRUZ COUNTY. 

Montrose.—Captain J. D. Burgess, of Tucson, is 
arranging to erect a 60-ton smelter at Calabasas, te 
reduce ores from this mine in Josephine Canyon, Santa 
Rita Mountains. 

YAVAPAI COUNTY. 

Minnesota.—The big hoisting plant for this mine 
is being installed at Chloride. It was made for sink- 
ing 2,000 ft. As soon as it is in place a large force 
of men will begin sinking, drifting and stoping. The 
new building to contain the concentrating plant is in- 
closed. The new concentrator is expected to be ip 
operation early in January. 
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Philadelphia & Arizona Mining Company.—This 
company has a new gasoline steam hoist installed at 
its new well. The water is for the new concentrating 
plant of the Minnesota Mine, 2 miles away. 

Pinkham.—This mine at Chloride has put in a 12- 
h. p. Fairbanks & Morse steam hoist and outfit. 

Schuylkill—This mine at Chloride, is working 
smoothly. Mr. W. D. O'Neil is the manager. 

Tennessee.—It is given out that the closing of this 
mine at Chloride was caused by difficulties with the 
smelter at Pueblo, Colo., to which the mine and mill 
had been sending their ores and concentrates, and 
that as soon as the smelter at El] Paso starts up, work 
will be resumed in every department of the mine. 

CALIFORNIA. 

AMADOR COUNTY. 

(From Our Special Correspondent.) 

Lambing.—Frank and Henry Lambing have begun 
work on a placer claim near May and will use the 
hydraulic system. 

Price——The new company developing this mine 
north of Plymouth has started a tunnel from Indian 
Creek. 

Shenandoah.—S. K. Thornton, of Plymouth, super- 
intendent, is installing new machinery. 

Steiger Terra Cotta Works.—This San Francisco 
eoncern which owns the Carbondale banks is open- 
ing new clay pits on the Glasscock property near 
Ione. 

Tricot & Miller—These parties have secured the Ed- 
Ekel’s ranch on Indian Creek, near Plymouth and 
will attempt to save the fine gold in the tailings and 
sand which have washed down from the Plymouth 
quartz mills. These tailings are from 4 to 7 ft. 
deep and about a mile long. Buildings and machinery 
are being erected. 

CALAVERAS COUNTY. 

(From Our Special Correspondent.) 

The entire group of mines at Angels, including the 
Utica, Madison, Lightner, etc., have started again 
after a month’s shut-down, due to repairs on the 
Union ditch. 

Bovee.—This old mine at Angels is being unwatered. 

Duchess.—A ledge of rich ore has been cut in this 
mine at Vallecito. 

Ennis.—This old mine at Jesus Maria, 20 miles from 
Valley Springs, is to be re-opened by William Round- 
tree, of San Francisco. The Dolphine, another old 
mine near by is also to be reopened. 

Fritz —At this mine near Altaville night and day 
shifts are sinking the main shaft. 

Gold Hill—A rich strike is reported in this mine 
at Angels, owned by an Illinois corporation with C. 
Wolff superintendent. Work has stopped until mill 
machinery can be put in. 

Melone’s Consolidated.—This group of mines, own- 
ed by a Boston company, of which Wm. C. Ralston, 
of 331 Pine street, San Francisco, is general manager, 
will soon have 60 stamps of the new mill ready. Fin- 
ally 120 stamps will be installed. The large new ditch 
and flume will shortly be ready. The mine is at Rob- 
inson’s Ferry, where very rich telluride ores have been 
mined. A dam is completed and operations on a large 
scale will shortly begin. : 

Utica.—At this mine, Angels Camp, while the re- 
pairs to the Union ditch. were being made, various 
repairs were made and the mill thoroughly overhauled. 

EL DORADO COUNTY. 

(From Our Special Correspondent.) 

Red Hill—W. W. Stone, Jr., has applied to the 
Debris Commission for a license to work this mine 
near Placerville by hydraulic process. The tailings 
are to be deposited in an old pit. 

Gignac.—Application has been made to the Debris 
Commission by Mrs, Oliver A. Stone to work by hy- 
draulic process this mine near Placerville. The de- 
bris is to be impounded in Webber Creek. 

HUMBOLDT COUNTY. 

(From Our Special Correspondent.) 

Fortuna.—This copper property with ore carrying 
some gold has been bonded for a year on the basis of 
$150,000 as selling price. 

Hoagland Oil Well.—This oil well at Upper Mat- 
tole, from which much was expected, has been aban- 
doned after reaching 2,000 ft. Caving at the bottom 
and other adverse conditions stopped work. 

INYO COUNTY. 

(From Our Special Correspondent.) 

Geo. D. Calvert, Chas. Walter and D. P. Hargis, 
owning a claim near Aberdeen, have bonded it to 
Norman Belden, of Bakersfield, Kern County, for 
$15,000. 

Ubaheda District—l1.ere are extensive deposits of 
copper in this district, Saline Valley, but lack of ship- 
ping facilities has prevented development. Only work 
enough is done to hold the claims. . 
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KERN COUNTY. 

(From Our Special Correspondent.) 

Associated Oil Company.—This company is formed 
to combine all the companies in the field under one 
management and thereby raise the price of oil and 
will be in working operation by the first of the year. 

Bullard.—This mine at Woody has been bonded 
by John Keith, of Bakersfield, and will be opened at 
once. ; 

Pacific Automobile Company.—This corporation 
formed with a capital of $75,000, has ordered 4 steam 
automobiles capable of carrying 12 people to run 
through the oil fields in the west side of the county on 
schedule time. They will carry mail and express. 

Randsburg Railway Company.—This company in- 
tends to sink shallow wells at the dry Cuddebach 
Lakes, raise the water 1,200 ft. to the top of Red 
Mountain, pipe it about 5 miles to Randsburg, and 
sell it to the mines. A good supply of water is ex- 
pected. Lack of cheap water is the great drawback in 
working small claims at Randsburg. 

Sunset Railroad—This road will be opened by Jan- 
uary 1, giving the producers of that territory an out- 
let. 

York Syndicate-—This company has struck a gush- 
er on its holdings in the Kern River fields at a depth 
of 902 ft. 

MARIPOSA COUNTY. 

(From Our Special Correspondent.) 

Mariposa Grant.—Miners are allowed to work on 
ieased claims on this grant, when permission is asked 
from the Mariposa Commercial and Mining Company. 
John H. Mackenzie, of Mt. Bullion, is manager. The 
secretary is Joseph H. Mooser, of 320 Sansome street, 
San Francisco. The company is operating the Prince- 
ton, Josephine, Pine Tree, Mariposa, Louis and Mt. 
Ophir mines. 

Texvas.—John Jackson, B. McFadden and Henry 
Colonel have leased this old mine, near Princeton, and 
will develop it. 

MODOC COUNTY. 

(From Our Special Correspondent.) 

Quicksilver Discoveries—Discoveries are reported 
25 miles southeast of Cedarville, and several claims 
have been staked. This is the extreme northeastern 
part of the State in the Sierra Nevada, an entirely new 
section for cinnabar. The claims have not been sufii- 
ciently developed to prove the extent of the deposits. 
The ore so far found is reported of good grade. 

MONO COUNTY. 
(From Our Special Correspondent.) 

Sunshine.—This cyanide plant at Bodie, W. D. 
Davidson, superintendent, has closed down for the 
winter, after a successful 7-months’ run on tailings. 

NEVADA COUNTY. 

(From Our Special Correspondent.) 

Home.—At this mine, Nevada City, there are 30 
stamps running 24 hours a day. J. D. McFall is su- 
perintendent. 

ORANGE COUNTY. 

(From Our Special Correspondent.) 

Dunlap Mining.—Machinery has been shipped from 
Los Angeles to Frank Porter of Orange to replace 
that which has been idle for years on the Dunlap- 
McArthur mines in Silverado Canyon. Active work 
is to start. 

SACRAMENTO COUNTY. 

(From Our Special Correspondent.) 

Ashburton Mining Company.—This company’s 
dredger near Folsom, managed by Donald Cameron, 
is in good ground and making satisfactory clean-ups 
of about $6,000 per week. Dredgers are being built 
by 2 other companies in the vicinity. 

Colorado Pacific Gold Dredging Company.—This 
company has let a contract to build another dredge at 
Mississippi Bar near Folsom. It is the intention to 
run both dredges by electricity. 

SAN BERNARDINO COUNTY. 

(From Our Speciat Correspondent.) 

Colorado River Gold and Copper Company.—This 
company has been formed by Eugene Gannon, Arthur 
Wilson, R. L. Coons, Arthur Slickwell, P. E. Vestal 
and John Spence, of Los Angeles. The 9 claims taken 
up are on the Colorado River, 60 miles south of 
Needles, and opposite Giers Landing. Developments 
are said to show evidences of a good body of copper 
ore. Mugene Gannon is secretary. 

Columbia.—This mine in the Providence Mountains 
near Blake is to add 15 stamps to the mill. 

Davis Mining and Smelting Company.—This com- 
pany, which owns mines at Oro Grande, is prepar- 
ing to install an 80-ton smelter. 

Malachite Copper-Gold Company.—This company, 
of which James B. Cook, of Los Angeles, is secretary, 
recently organized to work 5 copper claims near Dag- 
gett, has a shaft down 165 ft. and expects before long 
to ship to the smelter. The mines adjoin the Osbourn 
group. 

DEc. 28, Igor. 

Nitrate Deposits.—It is stated that a rancher named 
George Zwanwig has found extensive nitrate deposits 
on the Mohave River, 12 miles from Newberry, a sta- 
tion on the Santa Fe Railroad. A number of Los An- 
geles men are interested in the claims, including Clin- 
ton Johnson, D. S. Cahill, H. E. Young, H. E. Car- 
ter, I. F. Johnson and C. P. Watson. Nothing has 
yet been done to develop the deposits, which are said 
to cover over 200 acres. 

SANTA BARBARA COUNTY. 

(From Our Special Correspondent. ) 

Quicksilver Deposits.—Deposits of cinnabar at the 
head of Santa Inez Valley are being investigated by 
wos Angeles men. 

Santa Barbara Liquid Asphalt Company.—The re- 
fining plant of this company at Summerland, which 
was rebuilt about 2 months ago after having been 
burned up, was destroyed by fire on December 16, 
with a loss of some $10,000. 

SANTA CLARA COUNTY. 

(From Our Special Correspondent.) 

Santa Teresa.—This quicksilver property, 11 miles 
from San Jose, has passed into the hands of Boston 
men, the negotiations having been conducted by R. B. 
Harper, of San Francisco. The mine was opened first 
some 30 years ago, but litigation kept it iuie for a long 
time. Mr. Kelly was the owner. 

SHASTA COUNTY. 

(From Our Special Correspondent.) 

Midas Mining Company.—At Knob this company 
has cut the ledge at the 600 level. 

Mount Shasta Gold Mines, Limited—This com- 
pany will shortly start as all the new machinery 
will be shipped in. The property is near Shasta, and 
F. E. Ware is superintendent. The company’s main 
office is in Los Angeles, and H. A. Ladd, is secretary. 
The mine is to be worked on a larger scale. 

Oak.—Henry Mitchell has bonded this group of cop- 
per claims at Bushy Canyon, near Copper City. 

SIERRA COUNTY. 

(From Our Special Correspondent.) 

Dudley.—The Corotoman Mining Company has been 
organized in Los Angeles to work this gravel mine at 
Forest. The directors are M. C. and Helen Green, of 
San Diego, and W. R. and Henry A. Green, and E. B. 
Spencer, of Los Angeles. 

Lassiat.—J. B. Lassiat, of Poker Flat, 9 miles from 
Gibsonville, has applied to the Debris Commission 
for a license to hydraulic at this mine, the tailings to 
be impounded in an old pit. 

SISKIYOU COUNTY. 

(From Our Special Correspondent.) 

Gold Ball——The Gold Ball or Klamath Mine on 
Salmon River near Rollin, owned by the Yreka Min- 
ing Company, of which L. D. Ball is superintendent, 
is yielding good returns with plenty of water. The 
company also owns the Mountain Laurel and the Ohio 
claims. 

Helena Mining Company.—This company at Cal- 
lahan’s has started up again after overhauling the 
cyanide plant and adding a new 40-ton vat. A. D. 
Chidsey, of Easton, Pa., is president, and principal 
owner in the company, and James McKeen, of Calla- 
han’s, is superintendent. 

Jordan.—This hydraulic claim near Cecilville own- 
ea by the Salmon River Consolidated Gold Mining 
Company, W. A. Cooper, manager, has been started 
for the season with an abundance of water. 

Preston Peak.—This copper property, near the Ore- 
gon line, is to start development work at once, the 
trouble between the owners having been compromised. 

SOLANO COUNTY. 

(From Our Special Correspondent.) 

St. Johns.—The San Francisco company which has 
taken over the St. Johns and Mount Luffman quick- 
silver mines, 5 miles from Vallejo, will retain Alf. 
Tredidgo as superintendent. Electric power is fur- 
nished by the Bay Counties Power Company, whose 
line passes close to the main adit, at $5.40 per h. p. per 
month for 24 hours’ service. The old furnaces at 
the mine need but slight repairs for use again, and 
it is expected that the mine will shortly become pro- 
ductive. 

TUOLUMNE COUNTY. 

(From Our Special Correspondent.) 

App.—Captain W. A. Nevills, owner of this mine 
at Quartz, contemplates putting in chlorination works 
and a new hoist. The old hoist will be moved to the 
new shaft at the north end. 

Contention.—A small mill has been erected near 
Columbia. C. Summers is superintendent. . 

Crackerjack.—Messrs. Quince Eckel and W. E. 
Cole, owners, have been doing development and ship- 
ping some bullion. 

Harvard Mining Company.—At shaft No. 1 a new 
hoist, engines, etc., are to be set up. W. B. New- 
comb, of Oak Hill, Napa County, is general manager. 
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Jumper Gold Syndicate of California, Limited.—P. 
George Gow, of Stent, is general manager. The com- 
pany is preparing to use petroleum as fuel. The 60- 
stamp mill is now run by electricity. 

Longfellow Gold Syndicate, Limited.—This Glas- 
gow, Scotland, company’s sulphurets are being treated 
by the cyanide process by C. F. Leithold. A. P. Dron 
is superintendent. 

Mountain Lily.—This mine at Columbia has start- 
ed under bond to Messrs. Woodrutf and St. Clair, the 
latter being superintendent. 

Norwegian.—This mine at Tuttletown, is noted as 
having yielded some remarkable quartz gold pockets. 
Some of the surface ground on Jackass Gulch is to 
be worked by a small hydraulic plant. Wm. Murdsch, 
805 Market street, San Francisco, is president of the 
company; Captain Hewiston is superintendent. 

‘Santa Ysabel—This property, near Quartz, has 
12 men employed. A winze was recently sunk from 
the 600 to the 700 level, where cross-cutting is under 
way. Ore from a 2 1-2 ft. vein opened up above the 
700 level is said to go $20 to the ton. 

Seminole.—This mine at Carter’s has been un- 
watered and the mill will shortly start. 

Soulsby.—The rich shoot found in this mine at 
Soulsbyville continues to improve. 

Springfield Tunnel Company.—L. F. Triplett, T. F. 
Woodside and A. L. Homer have bonded this placer 
claim on Table Mountain west of Columbia for $18,- 
000. 

Stockton Gravel Mining Company.—W. Tucker, su- 
perintendent, has started up the company’s property 
known as the Philadelphia Diggings, near Columbia. 

Tanzy.—Messrs. Berney, Wainwright and Monroe 
have found a very rich pocket in this mine at Sonora 
which they have under lease. The mine has yielded 
several very rich pockets during the past 3 years. 

TRINITY COUNTY. 

(From Our Special Correspondent.) 

Sweepstake—About 450 men are working on the 
pipe line of this hydraulic mine near Weaverville. 
The difficult job of laying the 5,800 ft., known as the 
La Grange siphon, is nearly completed. The company 
expects to be able to work at least 3 giants by the 
first of the new year. 

COLORADO. 
BOULDER COUNTY. 

Ward-Rose.—This company, at Ward, according to 
a local paper, in an upraise from the tunnel, has cut 
a 1 1-2 in. streak of ore giving 150 oz. gold and 75 oz. 
silver to the ton. R.A. Donaldson is manager. 

CLEAR CREEK COUNTY. 

(From Our Special Correspondent.) 

Central Tunnel—A new air compressor has been 
received for driving the tunnel to the north at Idaho 
Springs. The same people are also putting in a Leyn- 
er compressor at the Edgar Union Mine. 

Colorado Specie Payment.—An option has been se- 
cured by this company on the Champion Mine, also 
the mill and other claims belonging to the Kohinoor- 
Donaldson Company, an English concern. The prop- 
erty was sold for taxes but effort is to be made to break 
the tax deed. he Kohinoor-Donaldson people have 
allowed the property to go to tax sale for several 
years but have heretofore redeemed it before a deed 
could be issued. The Dover Company adjoining the 
mill has possession under deed. 

S. & S. Mining Company.—Articles of incorpora- 
tion have been filed by P. R. Stanhope, Arthur Pons- 
ford and K. McDonald for $100,000. The company 
is to acquire the silver mines on Red Elephant Moun- 
tain, which were worked several years ago. The Tabor 
tunnel is to be driven for drainage. Machinery has 
been installed. 

GILPIN COUNTY. 

(From Our Special Correspondent.) 

Mining Deeds and Transfers.—W. Morgan et al. to 
Tungsten Gold Mining and Milling Company, 
the Walter A. lode, Kansas District; F. C. Rowley 
to J. H. Servis, the Wood lode, Russell District; J. 
P. Leming to P. Rohling, the Deadwood placer, 
South Boulder District; P. R. Cobb to Boulder Park 
Mining and Milling Company, the Carrie K, John D., 
Prescott and Frank M. lodes, Pine District; C. F. 
Barned et al to T. H. Stryker 2-7 interest in Clark- 
Gardner lode, Nevada District; Mattie M. Collier to 
N. W. Hawley, 1-3 interest in Sunny Siae lode, In- 
dependent District; E. H. Humphrey et al to L. 
J. Rachofsky et al the Becky Sharp lode, Russell 
District; Rees C. Vidler, trustee to Lucania ‘rans- 
portation, Mining, Tunnel and Drainage Company, 
the Camperdown and 9 other lodes in Russell Dis- 
trict; G. W. Ward to S. L.. Young 1-8 interest in 
Dane and Half Way lodes, and 1-16 interest in Miss 
Add lode in Phoenix District; B. B. Lawrence to 
Gold Coin Mining and Smelting Company the Hid- 
den Treasure No. 2 and 21 other lodes and the Camp 
Grove mill site, in Nevada District. 

Bobtail No. 5.—Leasers from a depth of 700 ft. be- 

low the tunnel level, recently shipped 24 tons of iron 
to the State ore sampling works which brought re- 
turns of over $100 per ton. L. H. Stockbridge, Cen- 
tral City, is manager. 

Boodle Syndicate, Limited.—A good looking streak 
of lead ore has been opened in the Boodle shaft at a 
deptn of 250 ft., which carries fair values in gold. 
The British owners are to sink to much greater aepth 
to have plenty of stoping ground. They have begun 
to ship concentrating ores. W. J. Richards, Central 
City, is in charge. 

Lillian Mining Company.—Operations have been 
resumed on this property in Russell District and 
development work will be pushed. R. Hughes, Rus- 
sell Gulch, is in charge. 

Missouri—wvenver men are interested under a 
bond and lease in extending the 300 west level where 
a nice crevice showing gray copper and iron has 
been opened, carrying good values. Sinking is to 
start soon. W. Woods, Central City, is in charge. 

Providence.—Duluth, Minn., men are interested in 
a lease and bond and have started repairs on the Fort 
Logan tunnel in South Boulder District, which has 
been driven a distance of 500 ft. E. Shepard, Rol- 
linsville, is in charge. 

Topeka.—Some work has started in a couple of 
levels, under the direction of A. J. Richardson. Liti- 
gation has tied the property up for nearly 2 years. 

Travis Gulch Mining and Milling Company.— 
Eastern parties are interested in a group of 15 lodes 
and a placer situated in the Central District. A 
cage shaft is being sunk on the General Garfield lode 
for a main shaft. It will go to 500 ft. after which 
cross-cutting will start to open up the other veins. 
A new steam plant is to be installed. A. M. Wil- 

‘lard, Gilpin, is in charge. 

Wilkes-Barre Gold Mining Company.—A gasolene 
plant of about 12 h. p. is to be installed. Develop- 
ment work has been very successful. E. C. Sher- 
man, Central City, is manager. 

HINSDALE COUNTY. 

Bachelor.—This shaft at Lake City, is down 325 
ft., and will be continued with Rufus Neal in charge. 
Good ore is reported encountered at 300 ft. 

Ute & Ulay.—John McLellan, master mechanic, has 
returned from a visit to Leadville and is installing the 
new compressor plant at this Lake City mine. 
Part of the machinery has arrived and the remainder 
is en route. The compressor entire will occupy floor 
space 42 ft. long and weighs 100 tons. 

LAKE COUNTY—LEADVILLE, 

(From Our Special Correspondent.) 

Leadville Production.—The average daily output is 
2,000 tons, largely oxidized iron and manganese-iron 
ores. The smelters are in the market for all the silic- 
eous and iron ores they can get but there is no change 
in the glut of sulphide ores. 

Belgian.—New lessees are working the old Dod- 
dridge where a fine carbonate contact has recently 
been encountered. 

Dinero Leasing Company.—Ore is now coming 
from the 3d and 5th levels. The 450-ft. shaft will 
be sunk another lift of 60 ft. The ore averages about 
$40 gross in silver to the ton. 

Fanchon ‘Mining Company.—In addition to ship- 
ping occasional lots of good ore from the old workings 
arrangements are being made to sink the new shaft 
to the lower contacts. 

Home Extension Mining Company.—Plans are un- 
aer way for resuming work at this new down-town 
shaft where a large manganese body was encoun- 
tered. It will be necessary to sink another 100 ft. 

Homer Placer.—The Leadville Power and Drainage 
Company is putting in a diamond drill to test the 
formation. 

Homestake Leasing Company.—Shipments are reg- 
ular. The main winze is now 60 ft. deep and for 40 
ft. a vein of rich silver ore has been opened that will 
average 2 ft. thick. The property is owned by Phil- 
adelphia men but local people are at the head of the 
lease. 

La Plata Mining Company.—Local people are at- 
tempting to close a satisfactory deal for leasing this 
territory. 

Mikado.—Lessees are shipping 100 tons a day of 
siliceous ores from the dump of the Mikado. The ore 
is needed by the smelters and is returning nice profits. 

New Leadville Home Mining Company.—The most 
important find of the past month is a fine body of 
iron ore in the new Alice workings. The company is 
shipping 250 tons a day of oxidized ore and the value 
has increased from $4.10 a ton to $5.91 a ton net. Oc- 
casional lead shipments and some rich chlorides are 
running up the values. The Bon Air and Star work- 
ings all show ore while the iron body in the Penrose 
is growing larger. 

Niles-A ugusta.—Good iron ore is being hoisted and 
the lead carbonate streak at the 225-ft. level is holding 
out nicely. The lease is paying a nice profit. 
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Ohio Gold Mining Company.—In the new work on 
the lower levels a very nice streak of gold ore is be- 
ing followed. Eastern men are back of this new gold 
belt enterprise. 

Park No. 1.—LWLessees on this claim of the Benton 
Mining Company have found a good breast of oxidized 
gold ore and arrangements are being made to ship. 
They believe it is the extension of the Penn shoot. 

Printer Boy Mining Company.—A settlement has 
been made with Manager Childs, who has been re- 
leased, and all legal difficulties are ended. J. L. De- 
weese has been appointed manager. The old shaft is 
to be unwatered at once and sunk to the lower con- 
tacts. W. W. Detrick and Judge McDonald, both of 
New York City, are at the head of the new company. 
A fine plant of machinery has been purchased and is 
now being put in. 

Small Hopes Combination.—The company is hand- 
ling several hundred tons of sulphides daily which are 
placed in three separate dumps to await a more fa- 
vorable market. The Emmet pumps are handling the 
water. 

OURAY COUNTY. 

(From Our Special Correspondent.) 

Blaine Group.—This property is worked by a Can- 
adian company under the management of J. J. Car- 
michael and the breast is now 1,300 ft. under cover. 
Twenty-five men are employed and drifting is going 
on to cut the big vein some distance ahead. 

Congress.—Another body of good ore was opened 
recently in this property in the Red Mountain Dis- 
trict, carrying high values in gold and silver with con- 
siderable copper. 

El Mahdi.—At this property in Dexter Creek Dis- 
trict, the shaft at the 200-ft. level opened a nice 
streak of silver ore and drifting has started. 

Governor.—This company in the Sneffels District 
is pushing development and storing ore for treatment 
at its new mill to be erected in the early spring. 

Liberty Bell—This property in the Grizzly Bear 
District, is said to have struck a 24-in. streak of gold- 
silver ore. A force of men has been put on and ship- 
ments will begin at once. 

Ruby-Trust.—This old producer, near Ouray, has 
been taken hold of by the T. M. Anchor Mining Com- 
pany, of Lake City, and 35 men are doing repair 
work. The mill has been overhauled and will be op- 
erated by steam until the arrival of 2 electric motors. 
A new bunk and boarding house has been erected and 
everything is in shape for the winter. 

Syracuse.—A good body of gold ore has been struck 
at this mine west of Ouray, operated by W. W. Ro- 
wan, et al., and the first shipment is being prepared. 
This is an old time producer, which has been idle sev- 
eral years. 

SAN JUAN COUNTY. 

(From Our Special Correspondent.) 

Mining Transfers.—Louis Desautel to Joseph Bor- 
deleau, Champion lode: Wyandotte Mining Company 
to Ed. Clement, McAlpine lode; Frank B. Brown to 
Joseph B. Blizzard, Esmeralda et al. lodes; Joseph 
Bordeleau to J. B. Patterson, Sultan et al. lodes; 
Silverton Deep Mining Company to Joseph Gibbons 
Consolidated Mining and Milling Company, quit 
claim deed, Cascade Mill site; Odele Rohrig to R. H. 
Rohrig, Idaho lode. 

Bald Eagle——A drift 30 ft. long has been run on 
the vein and a car-load of ore now awaits shipment. 

Beaton Group.—Six men are driving a long cross- 
cut to these properties in Minnie Gulch to test the 
large vein previously developed near surface. 

Black Hawk Group.—.This group in Hematite Ba- 
sin, near Silverton, consisting of the Black Hawk, 
Johnnie and Snow Bird, is being developed by a cross- 
cut. The vein will probably be tapped within the 
next 25 ft. at a depth of 180 ft. 

Copper King.—This tunnel on Boulder Mountain, 
near Silverton, is being pushed by Reed & Schmelzer 
and is °xpected to cut the heavy sulphide ore body 
soon. 

Gold King Mining and Milling Company.—A con- 
tract has been let for 500-ft. of work on the lower 
crosscut tunnel on this Gladstone property. The 
breast is now in 1,380 ft. Workmen have finished 
cleaning out the old workings, all of which are re- 
timbered. 

Iowa-Tiger.—During the week ending December 7 
these mines shipped 100 cars of ore and concentrates 
to the Durango smelters. 

Notaway Gold and Copper Mining Company.—This 
company has made final payment of $30,000 on the 
Champion No. 2 group and now has a clear title to the 
property. 

North Star—A company of Chicago, Ill., men is 
working this mine on Sultan Mountain, near Silverton. 
John C. O'Neill, of Chicago, organized the company, 
which now is prepared to work about 250 men. Work 
is being done in 2 tunnels, and a shaft of 1,000 ft. is 
being sunk. Four ore bodies run through the proper- 
ties. John Mackin is president; Nick Kuhnen, treas- 
urer; John C. O’Neill, general manager, and Herbert 
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Starkweather, superintendent. The ore is said to 
run about $60 to the ton in silver, gold, lead and cop- 
per. 

Scranton City No. 2.—This property on Kendall 
Mountain, near Silverton, was recently purchased 
by the Silver Lake Company. Six men are now busy 
on development. 

Silver Lake.—Surveys are completed for an im- 
mense water power plant. The pipe line will be 29,- 
000 ft. long and 54 in. in diameter, with a capacity of 
5,000 h. p. About one-fourth of this will be utilized 
by the Silver Lake at Silverton, the remainder being 
for custom use. 

Silver Ledge—A new shaft house is nearly com- 
pleted. The shaft is to be sunk an additional 100 ft. 
during the winter. 

Stony Pass—A vein of good ore 2 feet wide has 
been cut. The shaft has been renovated and a con- 
tract has been let for sinking 100 ft. more. 

Wabuse Mining Company.—Six men will be em- 
ployed during the winter on development at this Sil- 
verton mine and the ore will be stored until spring. 

Woods Investment Company.—Ore carrying gold 
values was struck recently on the’ Fitz-Hugh Lee. 
The tunnel is now in 200 ft. and 600 ft. further will 
cut the Lee vein. 

Yankee Girl Group.— This group of 14 claims in 
the Red Mountain District, has been sold to a New 
York syndicate and work will start shortly on a tun- 
nel which will ultimately be 2 miles long and tap 
the properties at great depth. 

TELLER COUNTY—CRIPPLE CREEK. 

Acacia.—At the annual meeting in Colorado 
Springs, of the Acacia Company, there were rep- 
resented in person or by proxy $16,296 shares, which 
were voted for the following directors: J. E. Hund- 
ley, F. E. Robinson, Kenneth Mckenzie, J. W. Miller 
and W. P. Sargent. These in turn elected the fol- 
lowing officers: President, J. E. Hundley; vice-presi- 
dent and general manager, Kenneth McKenzie; secre- 
tary-treasurer, W. P. Sargent; assistant secretary, C. 
E. Titus. 

General Manager McKenzie’s annual report, detail- 
ing operations since March 15, showed royalties of 
$29,565, from which was deducted $5,649, operating 
expenses, leaving a cash balance on November 29, 
of $23,916. Additional receipts since make a total 
of about $25,000. 

‘Lone main work of the Burns Claim consists of a 
350-ft. perpendicular shaft, a cross-cut north about 50 
ft. to the vein, and an east drift on the vein 270 ft. to 
the east side line of the claim. The majority of the 
ore shipped at present comes from drifts and stopes 
worked through a 300-ft. winze sunk 60 ft. back from 
the side line, and from between 350 and 50 ft. levels. 
About 300 tons of ore are produced monthly, running 
from $40 to $160 per ton. Thirty men are worked 
by several lessees on this portion. 

On the Morning Star Claim, &k. P. Russell now owns 
the lease, and employs 6 men in development. 

Little Puck Company.—This company has granted 
a 2 years’ lease at <5 per cent flat royalty on the 
Climax No. 2 shaft to N. J. Heating and associates. 

(from Our Special Correspondent.) 

Mary McKinney and Katinka Companies.—aune di- 
rectors of these 2 companies have held a joint meeting 
to discuss the latter’s claim against the former, and 
it was decided that each should make an underground 
survey before further steps were taken. 

Pinnacle Gold Mining Company.—The directors have 
granted a lease on the main workings to the Lansing 
Leasing Syndicate, a strong company which promises 
to do thorough development work. The company has 
already installed a compressor and the mine is equip- 
ped with a good hoist and adequate boiler capacity. 
The property is located on Bull Hill adjoining the 
Isabella and comprises about 30 acres. 

Reno Gold Mining Company.—Mr. C. W. Kurie 
has purchased something like 500,000 shares of Reno 
stock from Foley & Mattocks at 2 1-2c. a share, giv- 
ing him control. The property consists of about 10 
acres in Poverty Gulch, in the immediate neighbor- 
hood of the El Paso Gold King Mine, and adjoins 
the extensive Poverty Gulch holdings of W. S. Strat- 
ton. Mr. Kurie states that it will probably be nec- 
essary to increase the capitalization from $1,250,000 
to provide funds to pay the indebtedness and develop- 
ment expenses. 

IDAHO. 

IDAHO COUNTY. 

(From Our Special Correspondent.) 

American Eagle—This property on Siegle Creek 
near Elk City, is being developed by C. K. Merriam 
and R. M. Sherman under bond. 

Florence Gold Mining Company.—This new com- 
pany has taken a bond on the Banner claim at Flor- 
ence, Its president is P. B. Armstrong, of 45 Broad- 
way, New York City. J. M. Herman, of Florence, is 
assistant secretary and manager. The shaft has been 
unwatered and will be sunk 200 ft. deeper. A new 
Huntington 5-ft. mill is being installed and the old 
one, partly destroyed by fire, rebuilt. The present 
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shaft is 280 ft. deep and there are about 1,000 ft. of 
levels opened. The mine is credited with having pro- 
duced a large amount of gold. 

Fortune.—This property in Buffalo Hump Camp 
has been leased by Fred. N. Hallett, who has a 2- 
stamp mill on the ground, and will do some develop- 
ment. The property has a fine showing of ore in the 
lower level. 

High Bar.—Charles H. Harding, of Lewiston, has 
taken an option on this placer owned by O’Bannon 
& Clark, and has gone East to interest capital. The 
gravel deposit is quite extensive and so situated for 
water and dump that it can be worked at small cost. 

Thunder Mountain.—The senseless snow boom of 
Buffalo Hump in 1898-1899 in which so much New 
York money was expended to move machinery over 
15 ft. of snow is liable to be repeated in Thunder 
Mountain. Men are now going in over the snow 65 
miles from Warren, the nearest wagon road, and work 
on a number of properties will be prosecuted all win- 
ter if supplies can be sledded in. The cause is the 
purchase of 11 claims known as the Caswell proper- 
ty, by Col. W. H. Dewey and his associates, S. B. 
Longfellow and T. M. Barnsdall, of Pittsburg, Pa., for 
$100,000 cash. It is reported that a 100-stamp mill 
has been ordered for the property and a first-class 
road will be built to the district in the spring. The 
Pittsburg people are buying and bonding a great many 
properties and it looks as if a great gold camp would 
be in existence within a year. The railroad com- 
panies have had experts on the ground and are mak- 
ing preparations for the rush in the spring and for 
extensions to the camp. A tract 8 square miles in 
extent has already been staked around the Dewey 
property. W. H. Hill, mining engineer, of Grange- 
ville, is preparing a map of the district. 

KOOTENAI COUNTY. 

Home Builder Mining and Development Co.—W. 
C. Brower, of Coeur d’Alene, is president of this com- 
pany, which owns 6 claims of free milling gold ore 
at Wolf Lodge Creek. The tunnel has been driven 
50 ft. and is expected to cut the ledge at 100 ft. depth, 
40 ft. in. The company will work all winter. 

OWYHEE COUNTY. 

Howe-Manhattan Mines Company.—This company 
was recently organized at Boise, to work the Howe- 
Manhattan group at DeLamar. Timothy Reagan is 
president; Calvin Cobb, vice-president; B. S. Howe, 

secretary and treasurer. Mr. Morkill will have actual 
charge of the mines, which adjoin the famous DeLa- 
mar. The capital stock of the company is $100,000, 
and the head offices of the company will be at Boise. 

KENTUCKY. 

HOPKINS COUNTY. 

St. Bernard Coal Company.—Judge Evans in the 
Federal Court at Louisville, has granted an injunc- 

tion restraining James D. Wood and other members of 
the United Mine Workers from alleged unlawful acts 
against this company, which was recently incorporat- 
ed under the laws of Delaware. 

MASSACHUSETTS. 

WORCESTER COUNTY. 

Milford Pink Granite Construction Company.— 
This company, organized under the laws of New 
Jersey, with $500,000 capital, has absorbed the prop- 
erties, quarries and contracts of the Bay State Pink 
Granite Company of Worcester and Milford, and with 
tuese properties are joined the assets, contracts and 
property of the D. H. Hayes Construction Company 
of Chicago, and those of the Dutton Granite Com- 
pany of New York City. The property acquired in 
Milford includes the Damsell Bros.’ quarry, Keefe 
quarry, Vid Milford Pink Granite quarries, owned by 
Woodbury & Leighton of Boston, Darling Bros.’ 
quarry, owned formerly by D. W. Darling, of Wor- 
cester, and Jasper T. Darling of Chicago; and the 
Shea Granite Company, owned by George O. Draper 
of Hopedale. The officers 01 the new company are D. 
H. Hayes of Chicago, president and general manager ; 
Daniel W. Darling of Worcester, vice-president ; Lewis 
Brittan of Milford, treasurer and secretary; Messrs. 
Hayes, Darling, Brittan and Burns of Chicago, and 
H. H. Picking, of East Orange, N. J., directors. The 
general offices will be concentrated in New York City. 

MICHIGAN. 

COPPER—HOUGHTON COUNTY. 

(From Our Special Correspondent.) 

Arcadian.—No. 1 shaft was closed down this week 
and about 50 men discharged. Recent developments at 
No. 1 shaft were considered favorable and the present 
action is not understood. 

Baltic.—One head at this company’s mill has gone 
into commission and it is expected that the second will 
be ready in 3 months. 

ssle Royale Consolidated.—Operations were sus- 
pended 6 days owing to an accident at the stamp mill. 

tthode Island.—The cross-cut east from No. 2 shaft 
at the 4th level encountered the Albany & Boston 
conglomerate lode this week. 

Trimountain.—Everything is in readiness for regu- 
lar production next month when it is expected that 
shipments of rock to the Arcadian Mill, 1 head of 
which was recently leased, will start. In January 
the equipment of each shaft will be about completed. 
A mass weighing 2,500 lbs. was taken out of No. 2 
shaft recently. 

Wolverine.—The stamp mill on Traverse Bay is 
progressing well and will be ready to stanip rock next 
summer. 

Winona.—Operations are confined at present to No. 
2 shaft, which is sinking to the ith level. Drifting 
on the 6th is under way. Diamond drill work is sus- 
pended. Fifty men are emptoyed. 

COPPER—KEWEENAW COUNTY. 

(From Our Special Correspondent.) 

Phoenix Consolidated.—This company has let a con 
tract for the construction of a railroad between the 
mine and the mill site on Eagle River. Work will be- 

gin at once with a crew of about 50 men. The right- 
of-way will be cut and some graaing done this winter 
and the work will be finished during the summer. The 
road will be standard gauge, equipped with 75-lb. steel 
and the contract price is »2v,000. 

COPPER—ONTONAGAN COUNTY. 

Victoria.—The shaft, the deepest in the county, is 
now sinking to the 14th level. Drifting is pushed 
at the 4th, 6th, Sth, 10th and 12th levels. Everything 
is ready for sinking another shaft 1,100 ft. west of the 
present one, and work will start early in the spring. 

(From Our Special Correspondent.) 

Exploratory work on the Butler, Knowlton 
From present indica- 

Belt. 
and Evergreen lodes continues. 
tions the first 2 are richer. 

Penn.—Capt. W. A. Dunn is pushing work, as but 2 
months remain before the option expires. Surface 

work has been hindered by the heavy snowfall. 

TRON—MENOMINEE RANGE. 

Breitung Hematite Mining Company, Limited.— 
This Marquette company is capitalized at $1,000,000. 
The land comprises two tracts held jointly by the 
Kaufman and Kaufman interests at Negaunee and re- 
cently in dispute between the Breitung-Kaufman in- 
terests and the Cleveland-Cliffs Company. The com- 
pany is authorized by its charter to mine and smelt 
ore, own water power, operate a railroad, etc. The 
board of managers is made up as follows: Mary Kauf- 
man, chairman: E. N. Breitung, treasurer; N. M. 
Kaufman, secretary, and Charlotte Breitung. 

Groveland.—At this mine east of Randville, ship- 
ping has been stopped, and ore is being stocked. The 
mine will be worked to its full capacity next year. 
About 60 men are employed under Capt. H. M. 
Lowny. 

Mansfield.—The Oliver Iron Mining Company has 
decided to sink the 1,000-ft. shaft at this mine at 
Mansfield, started by the De Soto Iron Company. The 
work will take 2 years, and cost about $60,000. The 
shaft will be in the nanging wall diorite, and will be 
6 by 16 ft., with 3 compartments. One crew of men 
will sink from surface, another will cross-cut and 
raise from the 6th level, and still another cross-cut 
and raise from the 9th. 

MINNESOTA. + 

(From Our Special Correspondent.) 

The largest cargo of iron ore shipped this year from 
Two Harbors was 7,473 gross, 8,369 net, tons, »y the 
“Manila,” of the United States Steel Company’s fleet. 
‘vhere were 1,083 cargoes taken during the season and 
the average cargo was 4,626 gross, 5,181 net, tons. This 
is 500 tons more than the record breaking average 
of the preceding year. The season of navigation was 
222 days long. In one month more than 1,V00,000 
tons of ore were received and shipped. 

IRON—MESABI RANGE. 

(From Our Special Correspondent.) 

Ore over 300 ft. thick and of unknown area is reported 
found on school lands in the east part of section 12, 
T. 57, R. 21, where a drill has been working some 
months. It is not of high grade and when developed 
will probably drain the Penobscot Mine. 

Arcturus.—It is reported that G. W. Wallace and 
associates are selling the Arcturus prospect, near the 
western limit of the range, for a large sum, but it is 
not likely that any deal has been closed. 

Pearce Mining Company.—This company has sold 
to M. L. Fay 2 forties in section 1, T. 58, R. 20, on 
which small amounts of ore have been found. 

Pennsylvania Iron and Steel Company.—This com- 
pany has given an option for a 50-year lease on its 
property to D. E. Woodbridge, of Duluth, who has 
begun explorations with a diamond drill near Buhl, 
close to the Sharon, Grant and Iron Chief Mines. 

Stevenson.—This mine, with a shipment of 666,000 
tons for the year, has beaten all records for a first 
full year. It is stated by the management that the 
intention is to ship next year 1,500,000 tons, and that 
1,000,000 tons could have been shipped this year had 
there been cars. An immense amount of stripping 
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will be done, but the contractors ave well ahead of the 
mining shovels and will do no work this winter. If 
the mine reaches the total now claimed for 1902 it 
will surpass belief and many mining men have already 
made bets on the subject. 

SAGINAW COUNTY. 

Michigan Coal Company.—This company has closed 
its mine at St. Charles, permanently, on account of 
the high working expenses. 

MISSOURI. 

JASPER COUNTY. 

Rochester Mining Company.—This company, com- 
posed principally of New York men, has purchased 
the old Commander plant at Webb City, built a year 
ago at a cost of $20,000, and having a capacity of 
150 tons per day. The company will move this plant 
to the Burgner land south of Carterville, which 
shows a 10-ft. face of ore. 

(From Our Special Correspondent.) 

Joplin Ore Market.—The ore market was very ac- 
tive during the past week, but the output was much 
below tue average. Zine ore advanced $2 per ton and 
lead ore closed $2.25 lower. The advance of zinc ore 
is due to the cold wave which stopped work at over 80 
per cent. of the plants. The reduction in the price of 
lead ore is because of the reduction in metal quota- 
tions. ‘Lhe week’s sales are much larger than the out- 
put and represent a number of large lots held for 
higher prices. 

The closing of the year shows that the tonnage of 
tne last 12 months is the largest in the history of the 
district. The valuation for the year will be close to 
$8,000,000, which was only exceeded by 1899. 

The highest price paid for zinc ore during the past 
week was $34 per ton upon a straight bid. The high- 
est price paid during the preceding week was $32 per 
ton. The lower grades of zinc ore advanced $2 per 
ton. Lead ore brought $21 per 1,000 Ibs., delivered. 
The cold weather affected lead production greatly. Dur- 
ing the corresponding week last year the top price of 
zine ore was $28 per ton and lead ore brought $23 per 
1,000 Ibs. 

Following is the turn-in by camps of the Joplin Dis- 
trict for week ending December 21: 

Zine Ibs. Lead Ibs. Value. 
MOND oo30: Wis bia od Vin crs. 30 0% wh 1,928,550 148,360 $33,927 
CRITTER OTD 6.06506 sieve ees: 1,088,380 94,170 17,303 
Galena-Empire ........... 678,470 56,710 10,189 
REE | 5h say sac cme aieues 331,730 8,540 5,321 
Oronogo ... ee «as addden 3,266 
Aurora .... 314,240 83,050 4,354 
Webb City 247,450 30,810 4,359 
ORG BOCINNG sonic din ccs vxe 146,070 3,610 2,413 
OIE nok s0 cv canateos’ 246,680 17,440 5,074 
CORON Ao suisevikw<isnwaded’ 561,000 105,000 7,511 
OU NE 6 ci esgyaGaeare BOO,109 lc ccccece 4,786 
OOtT SROD avin ces evawas - k,, Serer 4,380 
ORIGOE i o5.0 0 8'46 0s 18,670 65,910 999 
Roaring Springs ......... 45,270 3,990 644 
ROGUES SE aas.da see wpa GENO ctcesees 664 
NCI = 55 adie even oe bras GE,wee 83s savceces 662 
WOOGEE cui veentceecive seeder pevaeres 43,230 951 

DOR hd aceneesvasnses 6,555,730 644,820 $107,848 

Total, Gi WOOUBs 0.686000 508,704,360 69,247,980 $7,810,275 
Zinc value for week, $94,396; lead, 

weeks, $6,319,946; lead, $1,590,320. 

MON'LawA. 

CARBON COUNTY. 

$13,452; zine value, 51 

_ (From Our Special Correspondent.) 

Carbon County Crude Oil Company.—Butte people 
are behind this enterprise. ‘lhe directors are Wm. D. 
Bartlett, E. A. Nichols, John P. Reins, John N. Kirk, 
F. L. Grandy, Pat. Coulan and John O. Bender. The 
company has a capital of 500,000 shares at $1 each. 

Dickson-Weaver.—This property on Deep Creek, 
near Big Timber, owned ty Wm. Dickson, of Miles 
City, has closed for the winter, owing to the excessive 
fall of snow. The ore is a silver-lead, carrying about 
$5, 40 per cent lead and 60 oz. silver. The shoot, fol- 
lowed 33 ft., shows an average width of 18 in. This 
is one of the new finds of the year, and is located in a 
section of the country in which but little prospecting 
W.s ever done. 

CASCADE COUNTY. 

(From Our Special Correspondent.) 

Diamond R.—C. D. McLure, of St. Louis, Mo., has 
brought suit against this company for $81,250 on 19 
promissory notes. The United States Marshall has 
levied on all the property of the company at Neihart. 
The money for which the notes were given to Mr. Mc- 
iuure was used to develop the property and to build 
the concentrator. The suits were brought in the 
United States Court at Helena and each note was made 
& separate cause of action. The concentrator was 
closed down a short time ago, after having run suc- 
cessfully, it was supposed, for several months. The 
Great Falls National Bank also attached for $25,- 
000. An interesting legal fight between the State 
Courts and United States Courts will be the result, 
each trying to establisn priority of attachment. 

FERGUS COUNTY. 

(From Our Special Correspondent.) 

_Barnes-King Group.—It is reported that this 
North Moccasin property has been sold for $1,000,000 
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to an eastern syndicate represented by Robbins & 
Bright, of Lewiston. The purchasers have paid 310,- 
000 cash and are to pay $990,000 within 6 months. 
The Barnes-King Company is to operate the mines 
and cyanide mill unti! the entire amount is paid. The 
new cyanide mill has a capacity of 100 tons per day. 
The ore is quarried as at the Treadwell Mine in Alas- 
ka. Two shifts of 4 miners each keep the mill sup- 
plied with ore. 

JEFFERSON COUNTY. 

(From Our Special Correspondent.) 

Big Chief—This property, near Jefferson, is under 
the management of Frank Kauenbly. The mine was 
first opened 20 years ago, and made some shipments of 
silver-lead ore from near surface, but laid idle until 
Mr. Kauenbly purchased it, sometime over a year ago. 
‘he old tunnel has been cleaned out and extended 100 
ft. A new shaft has been sunk, and the lead has been 
cross-cut at 3 points. Several new shoots have been 
opened. 

Eureka.—Riley, Sweet & Co., of Boulder, who start- 
ed in to operate this property, 12 miles from Boulder 
up the Little Boulder, about 6 weeks ago, have 4 cars 
of ore ready to haul to the railroad. The ore is ex- 
pected to ship about $40 per ton. The lease and bond 
run for one year at $40,000 for the property, with a 
royalty on shipments of 15 per cent. The owners are 
Gaffeny, McDermott, Harlow and Riley, of Boulder. 

MADISON COUNTY. 

nennett.—This mine, near Virginia City, has shut 
down for the winter, and the pumps are pulled out. 
In the 600-ft. level of the mine a 4-ft. body of sul- 
phide ore was struck, and is said to show high value 
in gold. The Kennett Company owns a 60-stamp mill 
a few miles from the mine on Moore’s Creek, but the 
mill was built for free-milling ore. 

(From Our Special Correspondent.) 

Comet.—This property in Georgia Gulch, 8 miles 
from Twin Bridges, is reported purchased by W. H. 
Godfrey, of Great Falls, from David Kenneally for 
$10,000 cash. Considerable surface ore in the past 
has been shipped. Two leads are exposed, one of which 
has produced several hundred tons of free milling gold 
ore. The other lead is a galena ore of good shipping 
value in lead, silver and gold, with an average width 
of 2 ft. 

Moffitt—A strike of copper ore made by the Mof- 
fitt Bros. recently on this property in Coal Canyon, 7 
miles from Twin Bridges, continues to improve with 
depth. The lead is 12 ft. between walls, 4 ft. of which 
is shipping grade; the balance of the lead, it is 
thought, will make a profitable concentrate. 

PARK COUNTY. 

St. Julien—A 48-in. cleaning pan has been added 
to the mill equipment at Chico. 

SILVER BOW COUNTY. 

(From Our Special Correspondent.) 

Butte & Anaconda Mining Company.—This concern, 
which has been operating the Carlisle claim east of 
Butte, near Columbia Gardens, on a bond, owing to 
dissensions among the officers, will not continue devel- 
opment. 

Comanche.—The State Supreme Court has reversed 
the order made by Judge Clancy of the District Court 
of Butte, last spring, enjoining the Boston & Mon- 
tana Company from working these mines in Butte. 
Adolph Witzstein, who claims 14 interest in the mine, 
but who is generally understood to represent F. A. 
Heinze, secured the injuuction. 

Virgie.—This property in the main range east of the 
Gardens is under a $50,000 bond from Sam Beers. A 
cross-cut tunnel has been driven 900 ft. and is now 
within 40 ft. of the lead. 

SWEET GRASS COUNTY. 

Montana Success Gold Mining Company.—This 
company has been organized principally by Toledo, O., 
men. The capital stock is $500,000. Officers have 
not yet been elected, but the business is being man- 
aged by trustees. C. H. Masters and J. A. McMichael 
are interested. The company owns the Livingston 
claim. 

NEVADA. 

HUMBOLDT COUNTY. 

(From Our Special Correspondent.) 

Sheba Gold and Silver Mining Company.—This 
Salt Lake, Utah, compauy is capitalized at $590,000 
shares of the par value of $1. G. W. Barch is presi- 
dent; J. W. Burton is vice-president; W. H. Child is 
secretary and treasurer; Governor Heber M. Wells, 
C. O. Whittemore and H. B. Clawson are the other 
directors. The company owns the Silver Coin, Con- 
solation, Gold Ring, Silver Peak, Roosevelt, East and 
West Sheba claims in the Star District, and an option 
on the Champion, Badger, Daisy, Silver Bell, Sheba, 
and McKinley claims, also the Krom Concentrator in 
the same district. The officers are all residents of 
Salt Lake, where the head office will be. The mine 
has been a heavy producer in the past and the com- 
pany proposes to seek new ore bodies at lower levels, 
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NEW JERSeix. 
WARREN COUNTY. 

Pahaquarry Mining Company.—The old ore mines 
at Pahaquarry, opposite shawnee, are to be opened. 
A meeting of the stockholders of the company was 
held recently, and the secretary showed $158,000 worth 
of stock sold. 

NEW MEXICO. 

LINCOLN COUNTY. 

Lady Godiva Mining Company.—This company at 
White Oaks, is preparing to resume work. Superin- 
tendent Dye is having the machinery overhauled. 

SIERRA COUNTY. 

Abbey Mining Company.—This company, which 
has among its stockholders, Pittsburg, Pa., men, is 
opening a new mining district 25 miles north of Mad- 
dalena. The company says it controls 30 claims, cov- 
ering 60 acres and reports a good body of copper ore 
struck at 100 ft. in one of its shafts. The company 
also says it has bituminous coal on its lands. Machin- 
ery for reduction works, etc., will be bought. Nathan 
Hall is superintendent. 

Hillsboro Gold Mining and Milling Company.— 
Manager Keiser recently received instructions to sink 
200 ft. deeper on the company’s main shaft near Hills- 
boro. ‘ 

Las Animas Gold-Copper Mining Company.—This 
company will increase its force on the Wicks Mine 
near Hillsboro. 

NORTH CAKOLINA. 

GRANVILLE COUNTY. 

(From an Occasional Correspondent.) 

Ex-Congressman Yost, of Staunton, Va., is doing 
some prospecting in the district. 

Blue Wing.—A small force is developing and sink- 
ing a shaft. John B. Hart, is superintendent. 

Virginia Copper Company.—Two shafts are being 
operated at the High Hill Mine, owned by this com- 
pany. They are down about 350 ft., and shipments 
are being made regularly to the Norfolk Smelter. It 
is said the company will erect its own smelting plant. 
At present a small concentrator is operated. All the 
mines in the Virgilina District, except the Blue Wing 
and Yancy, are shut down for lu days during the 
holidays. 

OREGON. 

* GRANT COUNTY. 

(From Our Special Correspondent.) 

Hoosier Boy.—A new 20-stamp Hammond mill is 
being erected at this property, owned principally by 
eastern men. M. D. Winder is superintendent. 

Maiden’s Dream.—lue Gray’s Peak Mining Com- 
pany made at the first month’s run of a Hammond 
5-stamp mill a clean-up of $1,500. T. K. Muir is 
general manager. 

PENNSYLVANIA. 

ANTHRACITE COAL, 
Delaware & Hudson.—The new breaker at Parsons 

is completed. The breaker is only a short distance 
from North Wilkes-Barre and was built to prepare for 
market a large body of coal which cannot be conveni- 
ently reached through any of the other workings of the 
company in that vicinity. When in full operation it 
will give employment to more than 200 men and boys. 
Coal hoisted from the shaft will be carried in cars to 
a large pocket, about 100 yds. from the breaker, and 
from this pocket it will be carried by a line of con- 
veyors to the head of the breaker. 

Flood Damages.—The Milnesville colliery was com- 
pletely drowned out, and operations will not be re- 
sumed for at least a month. The colliery at Derringer 
is completely drowned out, and work may not be re- 
sumed for two months. The mines at both Cranberry 
and Crystal Ridge were flooded, and it will take some 
time before there is a full resumption of work. In 
the Cranberry Mine there were 21 mules drowned. At 
Tunnel Ridge, Maple Hill, St. Nicholas, Ellangown 
and Mahanoy City collieries there is no hope for a 
resumption before New Year. 

Natalie Anthracite Coal Company.—The ejectment 
suit of Isaac B. Feltz against this company, involving 
coal land valued at $1,000,000, has been decided in 
favor of the defendant. 

Parker No. 3.—This colliery at Shenandoah, oper- 
ated by the Lehigh Valley Uoal Company, which: has 
been undergoing repairs the past three months, has re- 
sumed work, giving employment to 600 hands. 

Primrose.—Superintendent Zerbey, of the Lehigh 
Valley Coal Company, has awarded the contract for 
driving 3 tunnels at this coluery near Mahanoy City, 
to Chas. A. Portland & Company. One tunnel will 
be driven 300 ft. from the Buckmountain vein to the 
Skidmore. The other tunnels will start at the 10- 
ft. seam to tap the Primrose and Skidmore seams. 
The entire length of both wings of this tunnel will 
be less than 500 ft.; 36 men will be employed. The 
work will be divided into 3 shifts of 8 hcurs eacn, and 
about 4 months will be required to complete it. 

Rushbrook Coal Company.—Referee Charles IL. 
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Hawley, of Scranton, has found a judgment for $25,- 
000 damages against this company at the instance of 
John §S. Jenkins, of West Pittston. Mr. Jenkins 
brought suit to recover the amount, which he claimed 
he advanced while acting as its president and general 
manager. 

BITUMINOUS COAL. 

Hecla Coke Company.—william G. Wilkins, engi- 
neer of this company, of Pittsburg, has awarded to 
Patterson & McNeil, of Washington, Pa., the contract 
to sink 2 shafts, each 225 ft. deep, on the Hecla Com- 
pany’s property at Hecla Station, on the Southwest 
pranch of the Pennsylvania Railroad, in Westmore- 
land County. One of the shafts will be for ventila- 
ting, and the other for noisting. The contract for 
furnishing the hoisting engines and kindred machin- 
ery has been given to the Vulcan Iron Company, of 
Wilkesbarre. The improvements to be made are on 
the property of the late William Thaw, of Pittsburg, 
which has been } ased. In developing the mine the 
company wilil inves. about $300,000, and will also build 
400 coke ovens and erect 40 double dwelling houses 
for the use of its workmen. Benjamin Thaw, of Pitts- 
burg, is president of the company, and William Dar- 
sie is secretary. 

Miners’ Wages.—Representatives of the Pittsburg 
& Buffalo Coal Company and the Kerr Coal Com- 
pany recently held a conference with Uriah Belling- 
ham, vice-president, and William Dodds, secretary, 
of the Pittsburg district of the United Mine Workers, 
at which a uniform wage scale was adopted for the 
mines in the Allegheny Valley. The following scale is 
to go into ettect not later than January 1: For all coal 
from 3 to 4 1-4 ft. high, 55c. a ton of 2,000 Ilbs.; 
from 4 1-4 to 5 1-2 ft., 51.71c.; over 5 1-2 ft., 46c. 
The Pittsburg district day wage scale of prices and 
an 8-hour work day are included. 

Somerset Coal Company.—A combination of 12 of 
the leading coal producing companies of Somerset 
County is reported to be about consummated under 
this coal company, to be chartered under the laws of 
New Jersey. The collieries are at Hooversville, Stoyes- 
town, Landstreet, Wells Creek, Wilson Creek, Milford, 
yarret, Pine Grove, with 6 establishments in the Sal- 
isbury District. The mines have a combined output 
of 1,000 cars of coal a day. 

SOUTH DAKOTA. 

CUSTER COUNTY. 

(From Our Special Correspondent.) 

Clara Belle-—A new quartz mill is soon to be pur- 
chased. The ore is now treated in a 2-stamp Tre- 
maine. Regular clean-ups are being made. 

Lithograph Stone.—The first shipment of __litho- 
graph stone from the Black Hills occurred this week. 
The stone is pronounced of good quality. 

LAWRENCE COUNTY. 

(From Our Special Correspondent.) 

Chicago & Two Bit Company.—The shaft in Two 
Bit Gulch is being unwatered. A new station pump 
has been installed. 

Deer Lick Mining and Development Company.—A 
ledge said to carry tin and gold ore has been dis- 
covered on this company’s ground, in Bear Gulch. It 
is 8 ft. wide. 

Edna Exploration Company.—Development is in 
progress on the Edna group of claims near Garden 
City. The company is composed of Deadwood men. 
A 5 years’ lease and option is held on the 42 acres 
in the group. A steam hoist and other machinery 
have been purchased. 

Globe Mining Company.—Free gold ore is reported 
encountered in the development tunnel. It is a vertical, 
8 ft. wide. 

Hidden Fortune Gold Mining Company.—Final pay- 
ments are being made for the ground purchased on the 

hill north of Lead, adjoining the Homestake. The 
original owners, with one or two exceptions, have re- 
ceived their money. he company is said to have the 
capital to build a 200-stamp mill with cyanide annex. 

Minna Mining Company.—This company has leased 
its ground, near the head of Strawberry Gulch, to 
Nelson Shaw, who will begin mining. 

PENNINGTON COUNTY. 

(From Our Special Correspondent.) 

Chilcoot.—A 2-compartment shaft is being sunk to 
the 200-ft. level. 

Elizabeth Mining Company.—The 40-stamp mill is 
being enclosed. It has been running 3 weeks. 

Gertie Tin Mining Company.—The mine is being 
pumped out, and work is to start some time during 
January. 

Holy Terror-Keystone Consolidated. — Fifteen 
stamps of the Keystone Mill are dropping on ore 
from the Holy Terror, most of which is from the 
1,250-ft. level. This is the deepest working level in 
the Black Hills. The Burlington is running a spur 
to the mill. 

National Smelting Company.—The 500-ton smelter 
at Rapid City is nearing completion. The building 
is of iron and steel. The smoke stack, 178 feet high, 
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has been erected. It is connected with the furnaces 
by a dust flue 435 ft. long. Two furnaces are being 
put in, one for lead, the other for matte, both water 
jacketed. 

Ohio-Deadwood Gold Mining Company.—The new 
tunnel is reported in ore. The old cross-cut shows 
a ledge 52 ft. wide 180 ft. below the surface. An air 
compressor has been ordered, and a 120-stamp mill 
will be built. The company owns 475 acres of ground. 

Old Bill—An incline shaft is being sunk and a 
hoist is being removed from the Golden Slipper to 
this mine. 

Ranger Group.—A test run is being made on 200 
tons of ore in the Holy Terror 10-stamp mill. The 
group is under bond to Iowa men. 

Sunbean Mining Company.—Two shifts are devel- 
oping a free gold proposition. The ore is reported very 
rich in places. 

TENNESSEE. 

RHEA COUNTY. 

Beatrice Coal Mining Company.—This Spring City 
company is about to develop its 5,000 acres of coal 
land recently bought. 

ROANE COUNTY. 

Roane Iron Company.—This company, at Rock- 
wood recently purchased over 1,000 acres of iron land 
near its plant from the Morrison Land Company and 
J. H. Welcker for $35,000. 

UTAH. 

BEAVER COUNTY. 

(From Our Special Correspondent.) 

Cactus.—Development is going on satisfactorily. The 
management is now drilling for water in the valley 
close to the mine. 

Horn Silver—This mine is producing about 1,000 
tons of ore monthly and Superintendent Rohlfing is 
constantly adding to its reserve. The management for- 

warded to the Salt Lake Valley smelters 740,050 Ibs. 
first-class ore for the week ending December 14. 

Majestic—There are about 10 cars of first grade 
copper ore on the dump, but the management in- 
tends holding the ore until the copper market is more 
settled. 

BOX ELDER COUNTY. 

(From Our Special Correspondent.) 

Midway.—This mine is the property of Hugh Park, 
of Salt Lake, Francis Lake, of Park City, and some 
Eastern men. A trial shipment of 58,650 Ibs. of 
silver-gold ore has been sent to Salt Lake as a test 
to find the best process for saving the values in the 
ledges exposed. The company has 34 claims adjoin- 
ing the Ashbrook Mine and about 24 miles north of 
Park Valley. All the power necessary can be de- 
veloped from the Raft River, and the country is re- 
ported well supplied with timber and water. . 

JUAB COUNTY. 

(From Our Special Correspondent.) 

Tintic Shipments.—The following are the ship- 
ments from Tintic for the week ending December 14: 
Ajax, 1 car; Carisa, 12; Genevieve, 14; Lower Mam- 
moth, 2; Mammoth, 5; May Day, 4; Swansea, 6; 
South Swansea, 5; Tesora, 6; Uncle Sam Consolidat- 
ed, 5; Yankee Consolidated, 12; Total, 72 cars ore. 
May Day and Mammoth mills each sent 2 cars of 
concentrates. 

Scranton.—This mine in North Tintic is now ready 
for regular shipments of silver-lead ore. The mine has 
been carefully developed for the last year. 

SALT LAKE COUNTY. 

(From Our Special Correspondent.) 

Bingham Shipments.—The following’ shipments 
were made for the week ending December 14: Ben 
Butler, ore, 47,500 lbs.; Signet, ore, 77,270 Ibs. ; 
Acme, ore, 39,300 lIbs.; Last Chance, concentrates, 
42,300 lbs.; Commercial, concentrates, 292,380 Ibs. ; 
Red Wing, concentrates, 40,190 lbs.; Tiewauke, ore, 
50,700 lbs.; New England, ore, 26,850 Ibs.; United 
States, lead ore, 422,340 Ibs. 

Bingham Consolidated Mining and Smelting Com- 
pany.—This company shipped 315 tons matte from 
its smelter in Salt Lake Valley for the week ending 
December - 14, to the Butte & Boston Company’s 
smelter in Montana. 

Grizzly —This mine sent down from Alta 41,720 
lbs. of ore for the week ending December 14. 

New Sensation—This mine in Big Cottonwood 
Canyon developed by P. S. Kimberly and others, has 
made a first shipment of 45,720 lbs. of ore, and will 
continue shipments as long as the roads can be kept 
open. 

Utah Consolidated—This company forwarded 3 
ears of copper, gold and silver bullion containing 
about 180,000 Ibs., from its smelter for the week end- 
ing December 14. 

TOOELE COUNTY. 

(From Our Special Correspondent.) 

Stockton Shipments.—The following shipments 
were made to the Salt Lake Valley smelters for the 

Dec. 28, 1901. 

week ending December 14: Ophir, concentrates, 
1,239,240 lIbs.; Hidden Treasure, ore, 80,560 Ibs. 

Utah.—This mine at Fish Springs sent in 74,709 
Ibs. of first class ore to the Salt Lake Valley smelt. 
ers for the week ending December 14. 

VERMONT. 

LAMOILLE COUNTY. 
New England Asbestos Company.—About $75,000 

worth of machinery is being installed at the asbestos 
mines near Eden. The machinery has to be drawn 
from Hyde Park, a distance of 14 miles. The rolls of 
one of the quartz crushers weigh 10 tons each. There 
are now already 95 men employed in and around the 
mines. The asbestos is found in large quantities but 
is reported not of best grade. 

WASHINGTON. 

FERRY COUNTY. 

(From Our Special Correspondent.) 

Apache.—At this claim, in Moses District, the 
shaft is down 50 ft. on a very rich 8 or 10-inch 
vein, in low-grade quartz. 

California.—On the 200-ft. level of this mine, in 
Eureka District, a drift is being driven in the hanging 
wall whence a cross-cut will be carried to the vein, 
The east drift on this level has followed the pay 
shoot about 300 ft. 

Combination.—A 6-ft. vein has been exposed in an 
open cut and short cross-cut tunnel on this claim in 
Moses District. A new tunnel has been started to 
strike the vein at 100 ft. 

Last Chance.—This Moses District prospect shows 
a vein 4 to 6 ft. wide, with a 6-in. streak of $200 ore 
exposed. It is opened by a shaft 40 ft. deep and a 
cross-cut of 10 ft. 

Little Chief—This claim, in Moses District, has a 
39-ft. vein of sulphide ore, some of which carries 
antimonial silver. The work done consists of a 30-ft. 
shaft and an open cut across the vein. In the latter 
the ore is said to average $181 per ton. 

Moses District—For next spring and summer a 
very bright season is expected. A large area 
surrounding the Nespelem Sub-Agency will be pros- 
pected. The topography of the section resembles 
eastern Nevada. The hills are timberless and the 
vegeiation scant. 

WEST VIRGINIA. 

HARRISON COUNTY. 

Hutchinson Fuel Company.—This Wheeling com- 
pany is to begin the development of 1,000 acres of 
coal land at Mt. Clare. 

TAYLOR COUNTY. 

Flemington Coal and Coke Company.—Joseph K. 
Wells recently got a verdict for $26,000 against 
this company for breach of contract. Mr. Wells 
brought this suit in behalf of the trustees, who 
will receive the amount of the verdict to apply on the 
old liabilities. 

FOREIGN MINING NEWS. 

AFRICA. 

TRANSVAAL. 

Bonanza, Limited——This company reports. that 
during November there were 60 stamps at work in 
the mill. The total ore crushed was 7,705 tons. The 
recovery in fine gold was, from mill, 4,160 oz.; from 
cyaniding tailings and slimes, 2,384 oz.; total, 6,544 
oz., an average of 0.85 oz. per ton crushed. 

Geldenhuis Deep, Limited.—This company reports 
that in November its mill had 60 stamps working 29 
days, 21 hours. The total ore crushed was 7,900 tons. 
There were 6,048 tons tailings and 2,422 tons slimes 
treated by cyanide. The yield in fine gold was: Mill, 
2,639 oz.; tailings, 781 oz.; slimes, 195 oz.; total, 
3,615 oz., showing an average of 0.45 oz. per ton crush- 
ed. The estimated profit for the month was £5,400. 

MEXICO. 
CHIHUAHUA. 

Palmilla.—The machinery for this mine at Parral, 
owned by Don Pedro Alvarado, is now being set up. 

(From Our Special Correspondent.) 

Louis Mayer, one of the owners of the Carmen Cop 
per Company, of Carmen, Durango, left for the inte- 
rior on a business trip the early part of the week. 

Adela. —Wnm. V. Pettit, of Philadelphia, Pa., but re- 
cently of Cripple Creek, Colo., secured about a year 
ago this property in the Santa Barbara District. He 
has cut a bonanza, the vein being 20 ft. wide and run- 
ning 19 ozs. silver and 1 oz. gold. 

La Reynera.—This property of J. F. Johnston at 
Parral has gone into bonanza. Three cars of ore 
shipped recently ran: First grade, 71 ozs. silver and 
73 per cent lead; second grade, 32 ozs. silver and 40 
per cent lead. The mine is producing a large quantity 
of low-grade milling ore, and it is the intention of Mr. 
Johnston to erect a mill on the property. The present 
output is about 3 cars weekly. 
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SONORA. 

Calera Gold Mining Company.—The new mill at 
this plant began work on tue San Miguel River about 
December 1, and is running steadily. Manager A. F. 
Wuenseh, it is said, broke a record in building a 
Mexican mill when he completed the Calera plant. 
ine machinery: was sent from Denver, Colo., and had 
to be hauled 35 miles by wagon. 

(From Our Special Correspondent.) 

Crestone-—This property is located near Torres. 
Geo. McCarthy, manager, contemplates putting in a 
complete agitator slimes plant at an early date. 

Mexican Anthracite Coal Mining Company.—It is 
reported that this company, of San Francisco, is sink- 
ing a large and expensive shaft on 4,000,000 acres of 
coal land owned by the company near San Marcial. 
Some Pennsylvania coal men, in addition to the San 
lrancisco parties, are interested'in the company. 

ZACATECAS. 

(From Our Special Correspondent.) 

Zacatecas Mining and Development Company, C. 
A. Hamilton, manager, has let a contract for a new 

smelter, which is expected to be in operation early 
next year. « 

SUMATRA. 

(From Our Special Correspondent.) 

Redjang-Lebong Mine.—During the month of Octo- 
ber there were 35 stamps at work at this mine. The 
recovery was 2,460 oz. gold, and 13,813 oz. silver. The 
large new plant, now in course of erection, is expected 
to increase the yield about one-third by a second treat- 
ment of the tailings and slimes from the stamp mill. 

MINING STOCKS. 

Complete quotations will be found on pages 872 
and 8/3 of mining stocks listed and dealt in at: 

Boston. Salt Lake City. Torento. 
Colo. Springs. Spokane. Mexico. 
New York. St. Louis. Paris. 
Philadelphia. London. 
San Francisco, Montrea). 

New York. Dee. 26. 

Speculation has been quieted by the Christmas 
holidays. The copper stocks have improved, notwith- 
standing the cut in the price of the metal and a re- 
duction in tne Amalgamated dividends. Professional 
traders apparently control the market just now, and 
prices will likely show wide fluctuations in the near 
future. 

Of Amalgamated there were sales around $69. The 
stock is now on a 4 per cent basis, just one-half what 
was paid last year. Anaconda was in moderate re- 
quest around $29. The curb coppers were influenced 
by the dealings on ’change, and in most cases prices 
are better. 

‘Lhe Colorado, California and Comstock shares are 
uninteresting, showing ..ctle variation from last week. 

Salt Lake. Dec. 21. 

(From Our Special Correspondent.) 

The trading on the Salt Lake Mining Exchange for 
the week ending December 21, was dull with a decline 
in nearly all the stocks. A total of 408,672 shares 
were sold for $238,334. 

The directors of the Comstock Mining Company 
have levied an assessment of 10c. per share or $20,000. 

The mine is in Thaynes Canyon above Park City and 
a large amount has been expended during this year in 
opening the property. The management believes with 
the expenditure of $20,000 it will be able to meet all 
liabilities. 

The new owners of the April Fool Mine at De La 
Mar, Nev., met in Salt Lake City on December 18, 
and elected the following officers: W. S. Godbe, presi- 
dent; J. D. Wood, vice-president; S. Bamberger, 
treasurer and D. L. Wertheimer, secretary. The of- 
fices of the company are to be in Salt Lake City. 

The directors of the Silver King during the week 
declared an extra dividend of $100,000 payable Janu- 
ary 1. ‘Lhe Daly West divided $60,000, the Quincy 
$125,000 and the Ontario $45,000, making an excellent 
record for the Park City producers for the closing 
of the year. j 

At the annual meeting of the Dexter Mining Com- 
pany, which has property at Tuscorora, Nev., in Salt 
Lake, the exhaustive report from Superintendent Mc- 
Kenzie was presented. E. H. Airis was elected presi- 
dent ; S. B. Milner, vice-president ; E. O. Lee, Charles 
B. Devereaux and John Dern as directors; George E. 
Airis is secretary. The office is in Salt Lake City. 

The minority stockholders of the Tesora Mining 
Company met in Salt Lake City on December 19 to 

protest against the assessment of 20c. levied by the 
directors to pay debts of about $95,000. 
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San Francisco. Dee. 21. 

(From Our Special Correspondent.) 

The market has brightened up a little, in spite of 
the approaching close of the year. There has been 
more business this week than for several weeks past, 
with a firmer tone all around. ‘The special feature has 
been a demand for Ohpir and Mexican, which made 
matters quite lively on ‘Thursday and Friday. The 
forecast that there would be no improvement before 
January has not proved correct. 

Some quotations noted are: Consolidated California 
& Virginia, $1.55@$1.60 ; Opnir, 64@66c. ; Confidence, 
58e.; Silver Hill, 32c.; Mexican, 25@27c.; Sierra Ne- 
vada, 15c.; Best & Belcher, 10@11c.; Yellow Jacket, 
10c. 
On the Producers’ Oil Exchange the trading has 

been rather light, and business must be called dull. 
Some quotations noted are: Hanford, $90; San Joa- 
quin Oil and Development, $6.25; Peerless, $5.25; 
Home, $4.35; Four Oil, 49c.; Junction, 25c.; .son- 
arch, 18@20c.; California Standard, 17c. Monarch 
was the special feature of the market. 

London. Dec. 10. 

(From Our Special Correspondent.) 

There has again been some life in the South Af- 
rican mining market and shares are being bought in 
sufucient quantities to make quotations firm. It is 
noteworthy that one of the mines on the Rand has 
resumed the payment of dividends. This is the 
wteyer & Charlton, which was the first of the mines 
to start work in the spring. The dividend is only 
a small one, 15 per cent, and compares unfavorably 
with one of SO per cent before the war broke 
out, but it is at least of considerable sentimental in- 
terest. On the other hand the Robinson Company 
announces the issue of new shares for the purpose of 
providing new capital to the extent of £40,000, to 
put the mine and plant in order. There will be sev- 
eral such announcements during the next few 
weeks for it is not all companies that are in the 
fortunate position of having sufficient funds in hand. 
Altogether, however, the market is hopeful and 
strong. 

The West Australian market continues to be un- 
settled by the Lake View episode relating to the 
estimates of ore in sight. As already mentioned in 
these letters, the consulting engineer and the general 
manager differed considerably in their figures, the 
former considering that the latter’s estimates were 
far too high. . The directors asked Mr. Hewikers to 
examine the mine and give his opinion, and strangely 
enough he has reported that there is in sight an 

even greater quantity of ore than the general man- 
ager estimated. The effect on the market of all these 
reports has been very hurtful as far as the inter- 
ests of snareholders is concerned, and it is not to be 
wondered at that many people should consider that 
the whole affair is a market manipulation. These 
big West Australian producers have always’ been 
used as speculative counters and they seem destined 
to continue such. 

A favorable effect has been made on the market for 
Stratton’s Independence shares by the _ publica- 
tion of a report by Mr. Hammond on _ the 
work done during the past year. The complete re- 
port and accounts will be issued during the next few 
days, but the preliminary report contains a sufficient 
account of the situation. It appears that through 
economies introduced the net profit on the ore treat- 
ed has been greater than was estimated, being $8.65 
per ton of crude ore instead of $8.33 per ton. Also, 
the developments have brought to light additional 
quantities of ore, and although Mr. Hammond does 
not speak particularly hopefully of the future, his 
picture of the outlook is not so black as it was last 
year. Se that altogether the shareholders are in a 
more cheerful mood. (This report was published in 
our issue of December 21.—Ed.) 

Another of the companies that were floated by the 
Venture Corporation (the parent of Stratton’s Inde- 
pendence) has not come up to the expectations of the 
promoters. This is the Delano Mining and Milling 
Company, Limited, which was formed in 1898 to ac- 
quire the Kekionga Mine in Boulder County, Colo. 
The property was very soon after flotation found to 
be of little value and it was decided in January, 1899, 
to effect a sale. Negotiations with this object in view 
failed, but recently other purchasers have come for- 
ward. It is now intended to liquidate the company, 
and the liquidator is to continue the negotiations 
for vue sale. 

It is interesting to record that another mine in the 
Kalgurlie District of West Australia has reached the 
dividend paying stage. This is the Kalgurlie Gold 
Mines, Limited, and it has just announced a dividend 
of 12 1-2 per cent of the year ended July 31, 1901. 
The company was originally formed in 1895 and con- 
siderable amounts of gold have been recovered, but 
owing to the refractory nature of the ore, consisting 
of sulphides and tellurides, the working expenses and 
provision for new plans, swallowed up all profits. 
There is no doubt that the ore deposit is very exten- 
sive, but it is irregular, and difficult to estimate. Now 
that a plant suitable for treatment of the ore has been 

erected, there should be no difficulty in making hand- 
some profits for some years to come. It should be 
mentioned that the shares in the company have always 
been extensively dealt in on the Stock Exchange and 

in 1899, the £1 share was as high as £13. At the 
present time it stands about £3. 
A prospectus of the Lugo Gold Fields, Limited, a 

company formed to work a gold mine in Spain, has 
been circulated this week. The mine is situated in 
Galicia and it appears that some of the shares have 
already been subscribed locally. The property is not a 
proved one and the estimates as to costs are far too 
low. The proposition, if carried through, will be very 
profitable to the promoter, but it cannot be taken 
seriously from a mining point of view. 

Paris. Dec. 8. 

(From Our Special Correspondent.) 

The mining stock section of the Bourse is still quiet 
and somewhat disorganized. With the end of the year 
rapidly approaching, no immediate improvement can 

be expected. As for some time past the copper stocks 
are the most active on the list. Dealings in Rio 
Tintos especially have been large. The impression is 
still strong that the price of copper cannot be main- 
tained in view of the heavy decline in European con- 
sumption. 

The Russian group is still comparatively quiet, at 
least no further declines are recorded. It must be 
mentioned, however, that the Russian petroleum 
stocks, in which little business has been done of late, 
have made their reappearance, and are quoted at a 
considerable decline from former prices. 

The Spanish Government, I hear, has been trying 
to negotiate a new loan, based on the security of the 
Almaden quicksilver mines. Our bankers, however, 
are not disposed to lend, unless the Government takes 
some decided measures to remedy the disorder into 
which the currency has fallen. The only measure 
taken so far is to order the payment of customs duties 
in gold or in paper at a fixed discount, to be announced 
periodically. This may cause a slight improvement in 
exchange; but no permanent gain can be made until 

DIVIDENDS. 

—Latest Dividend-—— 
Name of Per Per Total 
Company. Date. Share. Total. to Date. 

tAmalgamated Copper........Jan. 27 $1.00 $1,538,879 $17,348,370 

Am. Cement ees cia ae 40 80,000 380,000 

Am. Id. St., com...............dam. 20 15 5,100 489,200 

pS OSS ae .6246 37,500 350,000 

tAm. Sm. & Ref., pf. .........dan. 14 1.7% 875,000 6,266,553 

Colo, Fule & Iron, com........Jan. 15 1.75 402,500 1,240,000 

Crucible Steel, pf..............Dee. 30 1.75 437,500 2,187,500 

§Dominion Coal................Jam. 1 4.00 120,000 2,040,000 

+Empire Con., Qu’ks’r, Cal....Jan. 16 30 150,000 156,000 

Empire St. & I., pf.............Jam. 1 1.50 35,550 284,400 

Vour OF, Cal... i... ses02-<s+- OOD 01 3,000 - 15,000 

+General Chem., pf............Jam. 2 1.50 136,290 1,410,158 

Horn Silver, Utah.............Dee. 31 10 40,000 5,342,000 

tInt’] Steam Pump, com......« Jan. 2 1.00 122,625 367,875 

tMaryland Coal, pf............ Dee. 31 2.50 47,125 744,544 

Maryland Coal. extra..........Dee. 31 50 9,425 sawammite 

Norias de Bajan, Mex.........Dece. 15 .... 8,700 eddeaads 

*Penoles, Mex.................Dec. 30 21.75 54,375 1,350,550 

PPI. GOs; GOW. css 5 2:08 ccs Jan. 15 75 221,282 1,307,111 

+tRepublic I. & St., pf..........Jam. 2 1.7% 355,371 3,553,709 

San Carlos, Mex................Dec. 30 6.53 16,325 212,179 

+Sloss-Sheffield, St. & L., pf....Jan. 2 5 117,250 925,000 

¢Tamarack Copper............ Dec. 30 10.00 600,000 8,490,000 

Temple, Iron. ay ee eR aa 7,200 7,200 

* Monthly. + Quarterly. ¢ Semi-annual. 

ASSESSMENTS. 

Name of Loca- 
Company. tion. No. Deling. Sale. Amt. 

WieRA Ns nie onc dekedssccrsc ee «. 2. 3 ihe SB 10 

Comben: TEAGGR 66.555 5 ccccees een GR 2 MR OO i see .02 

Ch) TRO c « 0 cen ce senssacnas Nev. .. Dec. MM Jan. -01 

CU IIE. 0 disc ces vsidncccccisae Nev. .. Jan. 2 Jan. 2 05 

WI, obo a oie acini sancaiedn Ae 64 OED Veet inna 0016 

Ms in Fae e ed occ Sa ndbwege veune Cal. 13 Jan. 13 Feb. 4 .02 

Mereien Coes Dirith.c. 6. occ ccc ccs OVs co GWM TF wckeas.. 004% 

Gewpymamdier: . 2. ..... 00. cece. GR... TO. TB idee cess 05 

Goleta OOM. ..6c< ..0c:. cosscoess Oak, 8 Nov. DB Dec. B 10 

Hale & Norcross. ..............0% Nev. .. Jan. 7 Jan. 28 .10 

Inyo Marble. . ..Cal. 35 Jan. 15 Feb. 10 05 

SOME bia (a's tin cg tan cacateecdees cei Nev. .. Dec. 17 Jan. ll .05 

TNR oa 5 cc ctisg css cgicversstetud Cal. 11 Dec. 14 Jan. 6 02 

Marina Marsicano..............-- Cal. 26 Jan. 6 Jan. 27 04 

MOKICOR, 2.0... 0c vcccccccccccccceces Nev. 69 Dec. 17 Jan. 7 .10 

TRO onc cnces caicccsspecsccdss Cal. 2 Jan. 4 Feb. 3 05 

Wationial Com. 2... cccccsee cccvsces Cal. 15 Dec. 26 Jan. 23 05 

iain eo cece kd 59's cept wa s-07 «0 Nev. .. Dec. 27 Jan. 0 05 

Orleans Con...... i dieranded Cal. 1 Dec. 28 Jan. 3 .02 

QI aos ocs cecccccccdeedscvas Nev. 9 Dec. 24 Jan. 15 5 

DS on ive vhs, cas td ns ccdcaxe Nev. 61 Jan. 6 Jan. 28 -20 

Prospect Mtn. Tunnel.......... ; ee, oe Ear 004% 

Provident Oil.............-........Cal. 1 Dee. 14 Dec. 31 01446 

Ridge & Valley. .......-..0s-s. Utah. 3 Dec. 10 Dec. 30 -0238 

ne TI gs a5 cae cé ic cies ion dia’ Cal. 14 Jan. 17 Feb. 7 O01 

Seg. Belcher & Mides Con....... Nev. .. Jan. 6 Jan. 27 .03 

Sierra Nevada. ....... .......++-- Nev. .. Dec. 17 Jan. 6 10 
Sonora Quarts.......0..ccececceee as eS exec bas 05 

TON cs anaes cont sects sancdicde Utah 21 Dec. 7 Dec. 3) 01 
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the present excessive amount of paper in circulation 
is reduced. It does not appear that the Government is 
willing—perhaps it is not able—to take up this 
problem. 

The foreign merchandise trade of France for the 11 
months ending November 30 is reported by the Min- 
istry of Commerce as below: 

1900. 1901. 
DEI 62s da wepecvesssecaaan Fr. 4,261,688,000 Fr. 4,302,164,000 
PEL sc sctenghubussébuneud 3,720,634,000 3,814, 625,000 

ER, ROOTES. cs vsveseccwe oe 541,054,000 487,539,000 

This shows an increase ot 40,476,000 fr. in imports ; 
an increase of 93,991,000 fr. in exports; and a result- 
ing decrease of 53,515,000 fr. in the excess of imports. 

The imports and exports of iron and steel in France 
for the 10 months ending October 31 are reported as 
below, in metric tons: 

—I mports.— Exports.— 
1900. 1901. 1900. 1901. 

Pig trom ...... sari eh eel 123,024 47,346 100,312 76,179 
oo ea ee err 48,677 30,965 27,246 35,337 
Finished steel ...... --- 17,985 7,624 15,802 33,403 
Ferro-manganese 3,411 5,002 7 684 

Ts hek wes keane n> 193,097 90,937 148,367 145,603 

the great falling off in imports was in pig iron and 
iron bars imported from Great Britain and Belgium. 
In exports it will be seen there was a slight increase, 
chiefly in bars, rails and other finished material to the 
French colonies. In finished steel the increase was 
entirely in rails. 

The active campaign against the use of white lead 
as a pigment is being gradually developed. It is 
claimea that white lead poisons the painters who use 
it, and that it is injurious—though in much less de- 
gree—to those who live in dwellings painted with this 

material. Zinc white, it is said, is a material entirely 
free from these dangers, and suould be substituted for 
the lead. 

It is stated that the arrangements for the building 
of the Yunnan Railroad, the Government of Indo- 
China will turn over to the contractor the existing lines 

from Haiphong to Lao-Kay, 385 kilometers, and the 
contractor will at once begin work on the extension 
from Lao-Kay to Yunnan-Sen, 452 kilometers. The 
concession is for 75 years, and the contractor will be 
required to pay a percentage on the profits of the 
road after it is completed. It is estimated that 100,- 
000,000 fr. capital will be required. 

The Bank of France is paying out gold in its 
ordinary business transactions, and is willing to re- 
duce somewhat its accumulations of the metal. Mean- 
time I hear that several of our bankers are consider- 
ing it well to strengthen their position, and are calling 
in loans made some time ago in New York. AZOTE. 

COAL TRADE REVIEW. 

New York. Dee. 27. 

ANTHRACITE. 

The mines and railroads are slowly recovering from 
the recent floods. The Wyoming and Lackawanna 
fields, as noted last week, suffered the least. The 
Delaware & Hudson, New York, Ontario & Western 
and the Lackawanna are now able to cet coal 
through as usual. The Lehigh Valley, Philadelphia 
& Reading and the Central Railroad of New Jersey 
will hardly be in good shape before the first of next 
week. On Tuesday of this week the Reading had 24 
collieries running. Its main line was little damaged 
but some of the branches in the mining regions suf- 
fered severely. Up to ‘tuesday the Jersey Central 
and Lehigh Valley roads had got very little coal over 
the washouts along the Lehigh River. Many collier- 
ies in the Lehigh and Schuylkill regions are. still 
troubled with water and will not be running to full 
capacity before the new year. The holiday on Wed- 
nesday and, a general day off from its effects on 
Thursday with the shortage of production due to the 
flood has so far restricted production that cars are 
actually in better supply than in’ several months. 
With a general resumption of work, however, there 
will probably be a shortage of cars once more. 
Demand is generally good. The movement of coal 

from the docks at the head of the Lakes continues 
steady. In Chicago territory, as farther East, de- 
mand fluctuates with the temperature. During the 

past week the market has been fairly active. Nut 
coal is in especial demand. At points along the At- 
lantic seaboard retail buying is fairly _ brisk. The 
total amount of coal wantea is greater than the 
amount producers can get torward and there is con- 
sequently a congestion of orders, which will hardly 
be worked off until the railroads are in good condi- 
tion once more and the miners have got over holiday 
festivities. 

There is no change in prices noted and quotations 
for free-burning white asn coal f. o. b. New York 
Harbor ports remain: BroRen, $4; egg, $4.25; stove, 
and chestnut, $4.50. 

BITUMINOUS. 

Consumers in the seaboard bituminous trade are in 
a rather bad way for coal. Hardly any producer is 

. 
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able to supply the amounts due on his contracts and 
there is a continual fight with the railroads to keep 
mills and other industrial plants supplied. The rail- 
roads themselves are seizing coal in transit in greater 
amounts than usual. They say now that the control- 
ling factor in the situation is not car supply but mo- 
tive motor. One road is reported to have miles of emp- 
ties on its sidings, but professes to be unable to get 
these cars to the mines. Some people contend that 
the lower grades of coal get better service than the 
nigher grades, but it is noticed that low grade and 
high grade producers do not agree on this point. Car 
supply at the mines is now from 25 per cent to 50 per 
cent of the total number wanted. Producers have had 
to cut down all-rail trade shipments considerably to 
get coal to tidewater. 

The speculation in coal is increasing. We hear of 
$3.50 f. o. b. being paid for spot coal at New York 
harbor shipping ports, and $4 at Sound ports. 

The far East is calling for considerable coal and or- 
ders in the hands of producers are accumulating. The 
outlook for early relief 1s poor, however, as all lower 
shipping ports are taking 2 weeks and longer to load 
vessels in turn. Along wong Island Sound the condi- 
tions are disheartening; no producer seems able to 

supply his contract orders in this territory. New York 
Harbor trade is very short of coal and there is a good 
deal of speculation. Nobody cares to talk of prices ex- 
cept for coal in cars at tidewater or loaded on boats. 
All-rail trade is calling for a heavy tonnage, but it is 

not receiving it, as producers are cutting down their 
all-rail shipments, sometimes as much as 50 per cent. 

Transportation from the mines to tidewater is slow, 
cars coming through in from lv days to 3 weeks. Car 
supply keeps at between 25 and 50 per cent of the de- 
mand. In the coastwise vessel market vessels are not 
in heavy supply, but on account of slow loading vessel 
brokers and captains are seeking charters for prompt 
loading, and such charters can get 5@10c. below the 
current quotations, which are as follows from Phila- 
delphia: Providence, New Bedford and the Sound $1; 
\yareham, $1.25; Boston, Salem and Portland, $1.15; 
Lynn and Portsmouth, $1.20; Newburyport, $1.30. 

Chicago. Dee. 25. 

(f'rom Our Special Correspondent.) 

The city contracts for coal to supply the pumping 
and sewage stations of Chicago for the coming year 
were let by tue Commissioner of Public Works Mon- 
day. The contracts call for the delivery of 115,450 
tons of coal, most of it the so-called Maryland smoke- 
less and West Virginia coal, with some Illinois and 
Indiana lump. The difference between the price on 
the contract just let and what the city paid last year 
saves the municipality $105,9y/. The Dearborn Coal 
Company and the Weaver Coal Company got the large 
end of the contract. .he prices ranged on Maryland 
smokeless from $2.89 per ton to $5.19. ‘The difference 
is uue to the length of haul from the railroad yards to 
the place of consumption. On Miami lump the bid 
was $2.84; Indiana block, $2.65@$3.05 ; Illinois lump, 
$2.28; Youghigheny nut, $2.73@$%.17. ‘ 

The warm weather of this week saved Chicago from 
something of a coal famine. The scarcity of cars on 

the road from the Indiana, Gaio and Illinois coal dis- 
tricts, together with the difficulty of delivering coal by 
team in Chicago last week, combined to cause a tem- 

porary shortage of fuel, particularly for the large of- 
fice buildings in the pusiness center. The coal dealers 
ot the city, however, by hiring every available team, 
and working night ana day, rose to the emergency and 
met demands with reasonable promptness. 

Incomplete returns from the Custom House for the 
season show that 2,658,280 tons of iron ore were re- 
ceived at South Chicago as compared with 2,350,381 
tons in 1900. This is an increase of 325,499 tons for 
the season, or 14 per cent gain in 1901 over the pre- 
vious year. It will be remembered that 1900 was a 
record-breaker in the iron and steel industries on the 
Calumet River. 

Tne close of navigation on the Great Lakes permit- 
tea vessel owners to figure up profit and loss for the 
season, and they say that the season has been a fairly 
good one. Averaging the petter class of ships, they 

have paid a profit of 10 per cent. This profit would 
unquestionably have been at least 15 per cent, had it 
not been for the shortage of railroad cars, which 
caused delays at ore docks. There is no doubt that 
the inadequate capacity of the Chicago River to care 
for the lake freight had mucu to do with keeping down 
profits, for the inability of vessel owners to reach their 
docks and unload promptly operated to increase 
charges, and in many instances prevented vessel own- 
ers from securing cargoes for the outbound trip. 

Yhe Board of Trustees of the Sanitary District of 
Chicago, which has jurisdiction over the Chicago 
Drainage Canal, is considering the advisability of in- 
stalling on some of the bridges which cross the canal 
the necessary machinery for swinging them. These 
bridges are all of the movable type, but for all prac- 
tical purposes they are fixed bridges. It was not be- 
lieved when they were built that the demands of navi- 
gation would compel the installation of machinery and 
the necessary interlocking devices for railroads for 
many years to come. It is significant, however, of the 
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continued growth of Chicago as a lake port, that many 
manufacturing concerns and some of the large coal 
concerns have secured options on dock property along 
the canal. Chief Engineer Randolph, of the Sanitary 
District, has been ordered to make up estimates on 
making these bridges movable in fact. 

Pittsburg. Dee. 25. 

(From Our Special Correspondent.) 

Coal.—The demand for coal for the local market 
cannot be supplied and consumers are offering prem- 
iums. Inability of the railroads to move the cars loaded 
at mines and also a lack of cars is responsible for pres- 
ent conditions. The Monongahela River Consolidated 
Coal and Coke Company shipped about 2,000,000 bu. 
to lower ports during the week. The strike of the 
pilots is still unsettled or more coal would have gone 
out. The new mining scale sent to the operators on 
the West Penn and Allegheny Valley railroads by the 
United Mine Workers has been ignored by all but the 
Pittsburg & Buffalo Company and the Kerr Coal 
Company, the largest mining concerns in those new 
fields. About 25 smaller operators refuse to sign and 
a strike is threatened. These fields are comparative- 
ly new but within tne past few months have be- 
come an important factor in the eastern and local 
market. The cost of production is less ds unusually 
low rates for mining are paid. The coal is pronounc- 
ea among the best in the district for steam purposes. 
The Kerr Coal Company recently took the contract 
tor supplying the Allegheny water works which had 
been filled for years by the river coal combine, and 
the Pittsburg « Buffalo Company has secured ex- 
tensive contracts in Buffalo and the eastern market. 
The latter company is opening four new mines in 
other parts of the Pittsburg district. 

Connellsville Coke—The production of coke last 
week almost reacned the highest record of the year, 
being 238,615 tons, but some of it was stocked in the 
yards owing to a lack of sufficient transportation fa- 
cilities. Prices for standard Connellsville coke con- 
tinue at $2 for furnace and from $2.50@$2.75 for 
foundry. Of the 21,833 ovens in the region 19,965 
were active and 1,868 were idle. The shipments for 
the week aggregated 9,684 cars, distributed as fol- 
lows: To Pittsburg and river tipples, 3,477 cars; to 
points west of Pittsburg, 4,601 cars; to points east of 
Connellsville, 1,606 cars. 

Foreign Coal Trade. Dee. 26. 

Export trade continues in the same _ condition. 
wnere .s still difficulty in securing coal enough to fill 
domestic contracts on the seaboard, and no balance 
to spare for export. 

Exports of coal, coke and briquettes from Great 
Britain ror the 11 months ending November 30 were 
40,334,579 long tons, against 42,503,014 tons for the 
corresponding period in 1900; showing a decrease of 
2,168,435 tons. In addition to these exports there 
were 12,445,281 tons of coal sent abroad for the use 
of steamers engaging in foreign trade, against 10,- 
706,150 tons last year; showing an increase of 1,739,- 
131 tons this.year. 

Messrs. Hull, Blyth & Co., of London and Cardiff, 
report under date of December 14, that at Cardiff the 
general tone of the coal market remains very strong, 
both for Cardiff and imonmouthshire descriptions. 
Quotations are: Best Welsh steam coal, $4.08 @$4.32; 

seconds, $4.08; thirds, $3.96; drv coals, $4.02; best 

Monmouthshire, $3.90@$4.02; se. nds, $3.54@$3.78; 
best small steam coal, $3.00@$3.12; seconds, $2.40@ 

$2.64; other sorts, $2.28. 
The above prices for Cardiff coals are all f. o. b., 

Cardiu, Penarth or Barry, while those for Monmouth- 

shire descriptions are f. 0. b. Newport, exclusive of 

wharfage but inclusive of export duty, and are for 

cash in 30 days, less 2 1-2 per cent discount. 

The tone of the freight market is again distinctly 

weaker, with little business passing. Some rates 

quoted are, from Cardiff: Algiers, $1.30; Marseilles, 

$1.35; Genoa, $1.20; Naples, $1.26; Port Said, $1.20; 

Singapore, $2.82; Las Palmas, $1.44; St. Vincent, 

Rio Janeiro, $2.70; Santos, $3.00; Buenos Aires, 

$2.52. 
Shanghai, China. Nov. 13. 

(Special Report of Wheelock & Co.) 

Coal.—Sales of Japan coal have been few; but the 

import during the fortnight has been very large. Car- 

diff shows very slight inquiry. Sydney Wollongong 

coal has remained steady, but business is small. Ar- 

rivals of all kinds of coal dring the fortnight ending 

November 13 were 30,672 tons. We quote per ton: 

Welsh-Cardiff, 18 taels ($12.06); Australian Wollon- 

gong, 13 taels ($8.71); Japan, Takasima, Namazuta, 

and Miike, all contracted for; but other sorts, 6@8 

taels ($4.02@$5.36); Chinese, Navy, $16; locomotive, 

$13; household, $10; No. 1, slack, $10; No. 2, slack, 

$7.75, and No, 3, slack, $6.50. 

Kerosene Oil.—Although arrivals have been very 

numerous, the market has remained steady, with a 

slight tendency to advance. Importers are asking 
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1.6814 @1.70 taels, less 2 per cent; but we have heard 
of no sales. Batum is weak. Stocks, including ar- 
rivals, are: American, 815,000 cases; Russian, 902,700 
cases; Sumatra, 183,700 cases; total, 1,901,400 cases. 
Quotations per case are as follows: American De- 
voes, 1.681%4 taels ($1.13); Russian Batum, Anchor 
Chop, 1.55 taels ($1.04) ; Star Crescent and Horse 
Chops, 1.48% taels (99c.); Ram Chop, 1.48% taels 
(G4e.) ; bulk oil, in 2 tins, 1.33 taels (89c.), and loose, 
95 taels (64c.); Sumatra Langkat, Dragon Chop, 
1.421% taels (95c.) ; bulk oil, in 2 tins, 1.3314 taels, 

STATE TRADE REVIEW. 

New York. Dec. 26. 

The list of prices per square of No. 1 slate, standard brand, 
i. 0. b. at quarries in car-load lots, is given below : 

Size e# ¢ gg See al = tL 2. 
Inches Bo y & 88 #80 as 8s ° 38 

S.5 8 soasesac 33 3 SE ¢£ 
Sst mf me 45a OX am 2 DO a 

$ $. 86S. $ 3. = §6$. $ 86. $. 
24 x 14 6.50 3.50 3.00 3.25 ... 5.30 8.25 ... ... 
24 x 12 6.60 3.50 3.00 3.25 4.00 5.50 ... 3.75 : 
22 x 12.... 6.60 3.50 3.25 3.50 ... 5.50 ... 3.75 
22 x 11 6.50 3.75 3.25 3.50 4.00 5.50 ... 4.00 
20 x 12 6.90 3.75 3.25 3.50 5.50 3.75 

ee ee ne ete neuen 
20 x 10.... 6.80 4.25 3.50 3.75 4.00 5.60 ... 4.25 10.50 
18 x 12.... 6.80 3.75 3.25 3.50 oe <a 
18 x 18..i. DA Gis kes (at ea ae, 
18 x 10.... 7.00 4.25 3.50 3.75 4.00 5.60 4.00 10.50 
18 x 9 7.00 4.50 3.50 8.75 4.00 5.60 ... 4.25 10.50 
16 x 12 C50 66s SEBS cae! ee SAR RE 45. 
16 x 10 7.00 4.00 3.50 3.75 4.00 5.60 4.00 10.50 
16x 9 7.00 4.25 ... 3.75 4.00 5.60 ... 4.25 10.50 
16x 8 7.00 4.25 3.50 3.75 4.25 5.60 ... 4.25 10.50 
14 x 10.... 6.60 3.75 3.25 3.25 5.50 3.00 3.75 10.50 
16x Oise OO nas as ae cee ae SE ee 
14 x 8.... 6.60 3.75 3.25 3.25 4.00 5.30 ... 4.25 10.50 
14 x 7.... 640 3.75 3.25 3.25 3.75 5.30 2.€5 4.25 10.50 
12 x 10.... 5.75 . 8.25 
ee ere ae wee ima 8.25 .. 
12 x 8.... 5.50 3.50 3.00 ... 5.00 ... 3.50 9.00 
12 x 7.... 5.00 3.25 . 8.00 3.25 5.00 2.00 3.50 9.00 

x 6.... 4.80 3.25 3.00 3.25 4.85 2.00 8.50 12 3.50 

A square of slate is 100 sq. ft. as laid on the roof. 

Business during the past year has been quite satis- 
factory, especially at home, and shipments of roofing 
slate and school slates show a marked improvement 
over 1900 and 1899. Prices have advanced, owing to 
the inability of quarrymen to meet the demand. 

Efforts are again being made to form a combina- 
tion in the Peach Bottom Region, which extends along 
the Maryland and Pennsylvania line, the most impor- 
tant quarries being located in Harford County, Md. 
This slate sells at a higher price than the Pennsyl- 
vania or Vermont product, but the output is compara- 
tively small. 

The exports of slate from the United States in Oc- 
tober were the largest this year, $112,813. In the 
10 months ending October 31 the exports totalled 
$805,257, which compares with $696,557 last year; 
showing an increase of $108,700, or 13.5 per cent; all 
in roofing slate. It is estimated that the roofing slate 
shipments aggregated 135,568 squares, or 45,640 
squares more than last year. Part of this increase 
has been due to the heavier demand from Denmark. 
Other countries to receive large quantities of roofing 
slate were Great Britain and Australia while occa- 
sional lots went to Germany. 

Abroad the Welsh quarries are generally busy. At 

the Penrhyn Quarry the output is at the rate of 34,000 
tons annually. Shipments are better than a year ago. 
In the quarter ending September 30, the movement 
from Carnarvon aggregated 22,020 tons, and from 
Portmadoc, 13,018 tons, making a total of 35,038 tons. 
In Ireland the demand is good, and the quarries are 
similarly busy. ‘ 

IRON MARKET REVIEW. 

NEw York, Dec. 27. 

Pig Iron Production and Furnaces in Blast. 

Week ending From “From 
Fuel used. Dec. 28, 1900. Dec. 27,1901. Jan.,’00. Jan., ’01. 

F’ces. Tons. F’ces. Tons. Tons. Tons. 

Anth and Coke. 176 222,525 241 317,675 13,331,087 15,284,201 
Charcoal........ 31° 6850 25 7.450 | 380.745 394,639 

Total 207 29,875 266 325,125 13,711,832 15,679,530 

‘Lhe feature of the market this week is the conges- 
tion of transportation. In the Central West this has 
become a very serious matter. in Pittsburg and in 
the Mahoning and Shenango Valleys mills and fur- 
naces are being forced to close down for lack of fuel, 
while deliveries of finished products are badly delayed 

-in which to ship it cannot be had. 
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and yards are piled up with iron and steel which is 
badly wanted elsewhere. In Pittsburg premiums have 
been paid for coal during the past week, while in the 
Connellsvilie Region coke is being stored because cars 

It seems hard to 
say how long this state of affairs will last, and when 
the blockade will be broken. 
Meantime, there is no pause in the accumulation of or- 

ders and no sign of the dulness which ususally attends 
the close of the year. There will be no holiday stop- 
pages, except those forced by the railroad troubles, and 
the spring trade is apparently covered by existing con- 
tracts, which will keep the mills fully occupied well 
into next year. The present conditions are really un- 
paralleled in the history of the trade. 

Buffalo. Dec. 24. 

(Special Report of Rogers, Brown & Co.) 

The customary holiday slackening in demand for 
pig iron is conspicuously absent this season, when it 
would be more than ordinarily welcome. Local fur- 
naces are fining extreme difficulty in keeping up with 
the requirements of their customers. The early pro- 
duction of iron being now disposed of, sales are con- 
fined to future deliveries, with little to offer for ship- 
ment earlier than the last half of 1902. Prices are 
firm and held to the level scheduled below, although 
they could be easily advanced were sellers disposed to 
risk the later consequences. We quote on the cash 
basis, f. o. b. cars Buffalo: No. 1 strong foundry coke 
iron, Lake Superior ore, $16.75; No. 2, $16.25; South- 
ern soft No. 1, $16.75; No. 2, $16.25; coke malleable, 
$15.50; Lake Superior charcoal, $18.50. 

Pittsburg. Dee. 25. 

(From Our Special Correspondent.) 

The situation at the blast furnaces in this district 
and in the Valleys has become alarming owing to the 
inability of the railroads to deliver coke. Over a 
dozen furnaces were banked early in the week and 
before the end of the week it is authoritively stated 
fully three-fourths of tne turnaces in the Valleys will 
be banked. In an effort to keep some in blast West Vir- 
ginia coke was used, being more easily obtained than 
the product of the Connellsville region but it did not 
give entire satisfaction. There does not seem to be 
any relief in sight and the demand for both raw and 
finished material continues. There is usually a lull 
around the holidays but this month is an exception 
to December in former years. Reports from the Con- 
nellsville coke fields show that the production last 
week was within 2,000 tons of the highest record ever 
made in the region and suxuicient to keep all the’ fur- 
naces in steady operation, but a great deal of it was 
stocked in the yards as it could not pve shipped. An 
explosion occurred at one of the blast furnaces of 
vones & Laughlins, Limited, last Thursday and it is 
out of blast. This furnace was not affected by the 
coke supply as the firm makes its own coke at the 
furnaces. 

The Crucible Steel Company of America, has suf- 
fered seriously during the week. On Friday morning 
a battery of boilers at the Black Diamond Works, 
formerly operated by the Park Steel Company, ex- 
ploded. The works were badly wrecked and although 
the repairs are being rushed, the plant will not be in 
tull operation again before March 1. On Saturday 
morning there was a boiler explosion at the West 
ind works of the company, formerly operated by 
singer, Nimick & Company, incorporated, and this 
plant is badly crippled. Un monday the Crescent 
Works, also of the Crucible Steel combination, was 
forced to suspend operations temporarily at least, on 
account of a lack of material due to the freignt con- 
gestion in the yards of the Allegheny Valley division 
of the Pennsylvania Railroad Company. 

Pig Iron.—The United States Steel Corporation was 
forced to pay a higher rate for bessemer pig iron than 
$15.25, and has just placea contracts for 15,000 tons 
for delivery in the first quarter at $15.75, Valley fur- 
naces. Other concerns .ook about 5,000 tons at that 
figure. Gray forge and foundry iron is still scarce. 
The demand for foundry No. 2 is stronger and prices 
have advanced to $16.25@$16.50. Pictsburg. Several 
thousand tons were contracted for at those prices for 
delivery throughout the first quarter. Gray forge is 
higher this week and 2,500 tons were sold at prices 
ranging from $15.25 to $15.50, Pittsburg. 
Stcel—The bessemer steel billets market is quiet. 

No sales were recorded and the price remains at 
$27.50@$28. There is no change in the plate or bar 
market. The mills havé orders on their books that 
will keep them busy for several months. Tank plates 
are still quoted at 1.60c. and steel bars at 1.50c. 

Nhects.—The sheet situation remains unchanged. 
All tne mills are being operated to their fullest capac- 
ity. The American Sheet Steel Company continues 
to quote No. 28 gauge at from 3.10 to 3.20c. Gal- 
vanized sheets are 70 and 5 per cent off. 

Ferro-manganese.—Domestie 80 per cent is still 
quoted at $52.50 and the foreign product is held 
at $50. 
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New York. Dec. 27. 

Pig Iron.—The market is strong and steady, but de- 
mand is expected to show a falling off as most large 
consumers have contracted for enough to last until 
April at least. We quote for tidewater delivery: No. 
1X foundry, $16.65@$17.15; No. 2 X, $16.15@$16.65 ; 
No. 2 plain, $15.65@$16.15; gray forge, $15.15@ 
$15.40. For Southern iron on dock, New York, No. 1 
foundry, $15.75; No. 2, $15.25; No. 3, $14.75; No. 4, 
$14.25@$14.50; No. 1 soft, $15.75; No. 2, $15.25@ 
$15.50. 

Bar and Iron Steel—Demand is lighter, due to the 
holidays and approaching stocktaking. We quote 
1.58¢e. for common bars in large lots on dock; refined 
bars, 1.63w1.68c. ; soft steel bars, 1.68c. 

Plates—Demand may be lighter, but prices are as 
firm as can be and prompt delivery means a special 
bargain. Eastern mills quote for tidewater delivery 
in car-loads: Tank, 14-1n. and heavier, 1.78c.; flange, 
1.88¢e.; marine, 1.98c.; universals, 1.18c. 

Steel Rails and Rail Fastenings—Mills are well 
supplied with orders. Standard sections are still quot- 
ed at $28 at Eastern mills; light rails at $28@$30, ac- 
cording to weight. Spikes are 1.80c.; splice bars, 
1.55c.; bolts, 2.60@2.70c. 

Structural Material_—The market is very strong for 
this season of the year. The Atlantic avenue contract 
in Brooklyn for 17,000 tons was taken by the Ameri- 
can Bridge Company. We quote for large lots at 
tidewater as follows: Beams, 1.75c.; channels, 1.75c. ; 
tees, 1.80c.; angles, 1.75c. 

CHEMICALS AND MINERALS. 
(For further prices of chemicals, minerals and rare 

elements, see page 874.) 

New York. Dee. 26. 

Heavy Chemicals —The sodas are ormer, as stocks 
are comparatively small and shipments slow owing to 
the heavy weather recently. Some more 1902 and 
1903 orders for domestic high test caustic soda have 
been taken around $1.90 per 100 Ibs., f. 0. b. works. 
Jobbers’ sellings on spot under prices quoted by im- 
porters have unsettled the market for bleaching pow- 
der, but as the large consumers are generally well 
supplied on contract the wholesale trade will not be 
demoralized. Further orders for next year’s bleach 
have been booked at $1.75@$1.80 per 100 Ibs. for 
prime Liverpool brands, and at a little lower rate for 
other makes. Domestic chlorate of potash has been 
contracted for over 1902 at $7.50@$7.75 per 100 Ibs., 
while the present New York prompt delivery quota- 
tions are $8.25 for powderea and $8 for crystals. 

Prices per 10v lbs. are as below: 

Domestic. Foreign. 

Articles. F. o. b. Works. In New York. In New York. 
Aieee Sh... “SG OR ltkkenes = © Seeaneee 
NS reer a ae 
Caustic Soda, 
high test.....$1.95 @$2.00 _........- $2.25 @$2.50 
POW. GOGH..c. —8§« cvccccce 76  §«=—i‘#sC CS CShweenne 

TODTHscs tt cecccee 2.56 @aGQ =. wéadwdas 
WMGas  “stevsens 3.25 3.75 @ 4.00 

Sal. Soda...... -55 -65 -70 
Sal. Soda come. 1.26 @iUTO = ccccccse 8 —«_—_—_|_sescccics 
Bicarb. Soda... 1.00 @1.10 = ........ 1.37%@ 1.75 
Bicarb. Soda, 
OECTA nccccee a Gee. i twhancne > Ghedwadee 

Bleach. Pdr.: 
ee ee ee ne Cr re 1.874%@ 1.95 

Ce Oe ~ sevegece + sbeabatone 1.75 @ 1.85 
Ga ee Sees We cece 8.00 10. @10.25 
ONL Pot. powd.' ce sticece 8.25 10.50 @10.75 

Acids.—Better request reported for most acids. Con- 
tracts for 1902 delivery of muriatic have been booked 
Around $1.50 up per 100 lbs., according to strength, 
and for oxalic at $4.75 per 100 lbs. Blue vitriol is 
easier, owing to weaker metal prices. 

Quotations are per 100 lbs. as below, unless other- 
wise specified, for large lots in carboys or bulk (in 
tank cars), delivered in inew York and vicinity. 

Acetic, com’l 28%......$1.80 Oxalic, com’l..... 4.75 @5.00 
Blue vitrol ..... 4.50 @4.75 Sulphuric, 50 deg., bulk 
Muriatic, 18 deg...... 1.50 | UMD desiecessa 14.00@16.00 
Muriatic, 20 deg...... 1.62% Sulphuric, 60 deg....... 1.00 
Muriatic, 22 deg...... 1.75 Sulphuric, 60 deg., 
Nitric, 36 deg ........ 4.00 WOE. scossusin 18.00@20.00 
Nitric, 38 deg......... 4.25 Sulphuric, 66 deg........ 1.20 
Nitric, 40 deg......... 4.50 Sulphuric, deg, 
Nitric, 42 deg......... 4.87% DONE Staccsscces 21.00@23.00 

Brimstone.—Small buyers are paying high prices 
for spot brimstone, as the steamer with 2,500 tons 
that was injured is still off Bermuda and the date of 
its arrival is in doubt. Consequently spot best un- 
mixed seconds sold at $26 per ton. Shipments from 
Sicily are also firmer at $22.75@$23. Best thirds con- 
tinue $3 less than seconds. 

Brimstone exports from Sicily in October are re- 
ported to us by Messrs. Emil Fog & Sons, at 31,203 
tons, against 52,566 tons last year; showing a de- 
crease of 21,363 tons, or 40.6 per cent., due chiefly 
to the smaller movement to France, Holland and the 
United States. The exports to the United States 
alone were 8,800 tons, against 15,670 tons last year; 
a decrease of 6,870 tons. Stocks in Sicily on October 
31 were 287,720 tons, being 41,877 tons, or 15 per 
cent larger than last year, due chiefly to the heavier 
holdings at Girgenti and Licata. 
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Pyrites.—New contracts are in order. Some have 
already been booked on basis of quotations. 

Quotations f. o. b. are: Mineral City, Va., lump ore, 
»+.90 per ton, and fines, 10c. per unit; Charlemont, 
Mass., lump, $5, and fines, $4.75. Spanish pyrites, 
lz@l4c. per unit, deivered ex-ship New York and 
other Atlantic ports. Spanish pyrites contain from 
46 to 51 per cent of sulphur; American, from 42 to 
44 per cent. 

Suiphate of Ammonia.—Shipments of gas liquor 
are easier at $2.75 per 100 lbs. Little is being done in 
prompt. 

Nitrate of Soda.—Seasonably quiet. Spot is quoted 
at $1.92 1-2 per 100 lbs., and shipments at $1.92 1-2 
(031.95, according to position. 

Abroad attention has been attracted to the action 
of the Chilean Government in discontinuing its an- 
nual subsidy of £20,000 to the Permanent Nitrate 
Committee, of London, for propaganda purposes. 

Concerning the Chilean market, Messrs. Jackson 
3ros., of Valparaiso, write us under date of Novem- 

ber 2, as follows: ‘The market has been quiet; the 
few holders of nitrate for this year’s delivery main- 

taining their former limits of 6s. 11d. alongside for 

95 per cent. A few parcels for delivery next Febru- 
ary changed hands at 6s. Td.@6s. 744d. steamer terms. 
For the refined quality no inquiry has existed. The 
consumption of the world for the first 9 menths of 
this year reached 27,151,000 qtls, or say, 1,629,000 
qtls. more than during same period of last year. We 
quote 95 per cent November, 6s. 1014d.; December, 
6s. 9d.; December-January, 6s. Sd.; January, 6s. 
7144d.; February-March, 6s. Td.; and 96 per cent 
quality at Td. for November-December, all ordinary 
terms sellers. The price of 6s. 10%d., with an all 

round freight of 20s., stands in 8s. 8d. per cwt. net 
cost and freight without purchasing commission. Re- 

ported sales for the fortnight ended November 2 were 

152,000 qtls., and resales 23,000 qtls. 

Phosphates.—Exporters of high grade Florida rock 
have strengthened their views for next year’s ship- 
ment, and in British territory their quotations are 
7 1-2d. per unit ($11.70 per ton), while prompt de- 
liveries are satisfied on the basis of 6 3-4d. ($10.53). 
In the same market South Carolina rock is offered 
freeiy at 5d. ($6.50 per ton). ‘The Algerian rock is 
quoted at 5 1-4d. per unit, but it is understood that 
nm Could be had. We note a charter from Fernandina 
to Leith, Scotland at 11s. ($2.64), January sailing. 

Exports of high grade Florida phosphate rock from 
Savannah, Ga., in November and the 11 months this 
year were as below, in long tons: 

Eleven 
Destination. November. months. 

DEE chssnbesbs bs shobecke bobabe seus > 2,014 
es ee ieee 14,959 

PE Cececs cc Canb Sake seein boseahee 2,721 §,321 
Holland 5,047 27,907 
Germany ° 5,235 77,675 
Italy ...... ei 8,340 
Sweden 2,497 5,651 
SPERM TRGRIGOED onc cccveccoscacccessese 1,998 10,241 

PD occa disno eawhwaeles S mabe ot 17,498 52,108 
I 15,491 112,163 

The increase in the 11 months this year is equal to 

25.3 per cent. Germany received direct about one-half 
the exports, and a large part of the quantity destined 
to Holland was re-exported to Germany. Of the total 
exports this year the Dutton Phosphate Company re- 

ported 61,320 tons, or 40.3 per cent, and Schilman & 
Bene, 39,825 tons, or 26.2 per cent, while the balance 
of 50,9638 tons, or 33.5 per cent, was distributed among 
6 other firms. 
We quote: 

C. 1. f. Un’ Kingdom ~ 
or Buropean Ports. 

Unit. 

Per ton 
Phosphates. F. o. b. 

Long ton. 

*Fla. hard rock (77@80%).$7.00@7.50 6% @7\44d 

*Fla. hard rock (77@80%). $7.00@7.50 6%@7%4d 

$10.53@11.31 
$10.53@11.70 

*Fla. Peace Riv. (58@63%). 2.25@2.50 5 @5%d 6.00@ 6.60 

tTenn....(78@80%), export. 3.50 6%@7d 10.53@10.92 

tTenn....... 78% domestic. 3.00@3.25 deosses asnesés ° 

tTenn....... 75% domestic. 2.75@3.00 coeses == @ ww owe ° 

tTenn....70@72% domestic 2.25@2.50 essece cccceece 

tSo. Car. land rock..... ° 3.25 4%4@5d 5.67@ 6.30 

tSo. Car. river rock........ BP” -heeses = | be eke 

Algerian, rock...(63@70%). sw. 20 6 @6%d 8.04@ 8.70 

Algerian, rock. .(58@63%) . seeee. BY“QSUYA 6.30@ 6.60 
Tunis, Gafsa...(58@63%).  ...... 54 @5%d 6.30@ 6.60 

*Fernandina, Brunswick or Savannah. {Mt. Pleasant. {On 
vessels Ashley River. 

Liverpool. Dec. 18. 

(Special Report of Joseph P. Brunner & Co.) 

The market for chemicals continues quiet on spot, 
but a fair inquiry is reported for 102 deliveries. 

The exports of bleaching powder and sodas for 
the month ending November 30, as per Boaru of 
Trade returns, are as follows: Bleaching rowder: 
Total exports to all quarters, including United 
States, 109,386 cwts.; exports to United States 
alone, 85,713 cwts. Soda compounds: Soda _ ash, 
127,186 ewts. ; caustic soda, 113,062 cwts.: bicarb. 
soda, 27,067 cwts.; soda crystals, 20,269 ecwts.; 
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saitcake, 68,995 ecwts.: other sorts, 33,323 cwts.; 

total, 389,902 cwts. 
Compared with the corresponding month of last 

year, the shipments of bleach show a slight falling 
off, but shipments ot sodas are considerably heavier. 
While the exports of bleach during last month are 
light compared with October shipments, sodas are 
much heavier, being the largest of any month this 

year principally accounted for by the increase in 
saltcake shipments, although the figures for soda 
ash, caustic soda, etc., are also satisfactory. 

Soda ash is firm at the usual varying prices as to 
market. We quote spot range for tierces about as 
foiiows: Letiane ash, 48 per cent, £5 15s.@£6; o8 
per cent, £6 2s. 6d.@£6 7s. 6d. per ton net cash. Am- 
monia ash, 48 per cent, £4 10s.@£4 15s.; 58 per cent, 
£4 15s.@£5 per ton net cash. Bags, 5s. per ton under 
price for tierces. Soda crystals are steady at gener- 
ally £3 7s. 6d. per ton, less 5 per cent for barrels, 
or 7s. less for bags, with special terms for certain ex- 
port markets. Caustic soda is in light demand on 
spot, buyers holding aloof in view of the lower range 
of values for 1902 as follows: 60 per cent, £8 15s.; 
sv per cent, £9 15s. ; 74 per cent, £10 5s.; 76 per cent, 

£10 10s. per ton, net cash. Bleaching powder is quiet 
at £6 15s.@£6 17s. 6d. per ton, net cash, for hardwood 
package, with special terms for certain export quar- 
ters. Chlorate of potash is rather dearer at 344@3'4d. 
per lb., net cash, and makers have little to sell for 
prompt delivery, besides being well sold for 1902. Bi- 
carb. soda is unchanged and selling to a fair extent at 
£6 15s. per ton, less 214 per cent for the finest quality 
in 1 ewt. kegs with the usua:i allowances for larger 

packages, also special terms for a few export markets. 
Sulphate of ammonia is in limited demand and weaker 
at £11 per ton, less 2% per cent for good gray 24@ 
25 per cent in double bags f. o. b. here. 

Nitrate of soda is without special 
spot lots hold for £9 10s..£¥ 12s. 6d. 

per cent for double bags f. o. b. 
quality and quantity. 

feature and 
per ton, less 

here, as to “72 

Nov. 30. 

Sons.) 

Messina, Sicily. 

(Special Report of Emil Fog € 

Brimstone.—The market remains unaltered. 
Prices have not declined, although the Anglo-Nicilian 
have become a_ willing seller. No doubt’ they 

would even make concessions to a buyer who would 
relieve them of a considerable part of their im- 
mense stock, which well nigh must be immobilizing 
their whole large capital. The difficulty, however, 
consists in finding such a buyer at present artificially 
inflated prices as nobody has the courage to make 
heavy purchases on speculation. A _ characteristic 
sign is that warrants of the company are being of- 
fered by re-sellers, without being bought back at 
once by the company. Stocks in Sicily at the end 
of Uctober were about 60,000 tons in excess of last 
year. shis proves that the production is largely in- 
creasing. At present prices the Anglo-Sicilian are 
making large profits. The decline of our foreign ex- 
change by 4 and 5 per cent ought to induce the man- 
agers in wondon to make a corresponding reduction 
in prices; some small concession might prevent sev- 
eral concerns ‘from making the contemplated change 
in their plants for the use of pyrites. We quote: 
Best unmixed 83s. 9d. ($20.10); best thirds, 73s. 
($17.52); current thirds, 68s. ($16.32); refined 
block (100 per cent, 86s. ($20.64) ; refined roll, 94s. 
6d. ($2..68) ; sucuimed flowers, pure in bags, 103s. 
($24.72): and current sublimed flowers, v4s. 
($22.56) ; all f. 0. b. 

Freights are declining. and tonnage to the United 
ed States will be plentiful. We quote: New York, 
7s. ($1.68); Baltimore and Philadelphia, 7s. 64d. 
($1.80); Boston and Portland, 8s. ($1.92). For 
Canada spring shipment we can fix minimum 5,000 
tons at 8s. Sailing vessels to Australia are 18s. 
($4.32). 

METAL MARKET. 

New York. Dec. 26. 

GOLD AND SILVER. 

Gold and Silver Exports and Imports. 

At all United States Ports in November and Year. 

Metal November. Year. 
1900. 1901. 1900. 1901. 

told. ‘ Pa ier 
Exports... . $677,207 $15,905,612 $53,724,090 $52,598,928 
Imports.... 12,641,988 5,270,053 63,362,473 49,808,733 

Excess..... I. $11,964,781 E. $10,635,559 I. $9,638,383 E. $2,790,195 
Silver, 
Exports $5,258,080 $4,689,209 $58,863,325 $50,914,827 
Imports 3,680,252 2,794,701 36,982,486 28,366,361 

E. $1,894,508 E. $21,890,839 E. $22,548,466 

These figures include the exports and imports at all United States 
ports, and are furnished by the Bureau of Statistics of the Treasury 
Department. : 

Excess..... E. ‘$1,157,828 

Dec. 28, 1901. 

Gold and Silver Exports and Imports, New York. 
For the week ending Dec. 26, 1901, and for years from January 

Ist, 1901, 1900, 1899 and 1898. 

Gold. Silver. Total Exce 

Period. | —— _ — |-—————_— ——'| Exports ~<a 

“xports. | Imports. | Exports.| Imports.) Ports. 

Week $66,918 $97,516 $458,865 $19,474 EB. 3 
1901..... 45,986,757, 4,739,835 30,654,458 2,549,197 EB. 3 
1900..... 36,294,572 | 10,858°875 39,331,728 4,692,312 E. 3 

es svosn 14,352,286 13,932,311 29,733,930 3,847,074 E. | 
a 6,851,230 98,646,019 34,592,009, 3,280,186 1. ; 

Gold imports were from the West Indies; silver from Mexico and 
South America. Gold exports were chiefly to Germany; sil) 
mainly to London. 

Financial Notes of the Week. 

The close of the year shows some degree of quict 
in business, as is customary; but there is still plenty 
of activity everywhere. 

The statement of the New York Banks, includ- 
ing the 63 banks represented in the Clearing House, 
for the week ending December 21, gives the follow- 
ing totals, comparison being made with the corre. 
sponding weeks in 1900 and 1899: 

1899. 1900. 1901 
Loans and discounts....$673,315,900 $787,098,700 $857,005,400 
ee eae ae 740,395,700 838,804,400 304,096,300 
CRD: owsce sb oan e 15,98 30,902,500 31,929,300 
PDOCNO bac cenccdvsesrspe 143,965,100 150,041,000 = 161,048,800 
Legal tenders 51,519,900 60,157, 100 70,760, Gov 

$219,198,100 $231,809,400 Total reserve.........$195,483,000 
Legal requirements..... 185,098,925 209,701,100 226,024,075 

$9,497,000 Balance surplus ...... $10,384,075 

Changes for the week, this year, were increases of 
$50,300 in circulation, and $330,300 in surplus re- 
serve; decreases of $13,368,500 in loans and dis- 
counts, $19,062,000 in deposits, $3,410,000 in specie, 
and $1,025,200 in legal tenders. 

The following table shows the specie holdings of 
the leading banks of the world at the latest dates 
covered by their reports. The amounts are reduced 
to dollars and comparison is made with the hold- 
ings at the corresponding date last year: 

1900. 1901. 
Gold. Silver. Gold. 

N. Y. Ass’d..$159,041,000 $161,048,800 
England . 150,661,315 171,960,645 
France ..... 466,334,225 492,896,115 $220,625,625 
Germany .... 132,910,000 68,465,000 158,965,000 81,890,000 

| — Sarr 69,875,000 82,075,000 70,050, 000 85,595,000 
Neth’l’ds .... 24,390,000 28,010,000 28,708,500 30,869,500 
Belgium 4,375,000 7,190,000 15,376, 665 7,688,335 
a 77,245,000 8,850,000 79,970,000 10,303,500 

Russia ...... 360,120,000 30,110,000 339,475,000 30,405,000 

The returns of the Associated Banks of New York 
are of date December 21, and the others December 19, 
as reported by the Commercial and Financial Chron- 
icle cable. The New York banks do not report sil- 
ver separately, but the specie carried is chiefly gold. 
The Bank of England reports gold only. 

The silver market through the holiday season 
seems to be steady. Silver is in demand and there is 
a fair prospect that renewed buying in the new year 
will advance prices unless there is heavy pressure to 
sell. 

Receipts of silver at the United States Assay Office 
in New York were 19,000 oz. for the week. 

Shipments of silver from London to the East for 
the year up to December 12, are reported by Messrs. 
Pixley & Abell’s circular as follows: 

1990. 1901. Changes. 
77§ ; I. £1,198,631 

PE cis owdaaew sees ee 1,379,394 D. 733,777 
Te WEEMS oc ccsccccecs 609,154 i. 38,258 

WOM si 5 ch b06ss00 0000 £8,075,327 £8,578,489 I. £503,112 

Arrivals for the week this year were £321,000 in 
bar silver from New York, £13,000 from Chile, 
£9,000 from the West Indies and £2,000 from Aus- 
tralia; total, £345,000. Shipments of bar silver were 
250,000 to Bombay, and £22,500 to Calcutta; also 
£55,000 in Mexican dollars to the Straits; total, £327,- 
500. 

Indian exchange is steady at 15.97d. per rupee. 
There has been some increase to shipments of silver. 
Money in India continues abundant. 

The foreign merchandise trade of Great Britain for 
the 11 months ending November 30 is given by the 
Board of Trade returns as below: 

1900. 7. _ 
£477,275,947 £475, . 

te 326,482,016 318,719,708 

Excess, imports ..........---.---£150,793,931 £156,786,832 

The imports decreased £1,769,407, or 0.4 per cent, 
and the exports £762,3u8, or 2.4 per cent ; leaving an 

increase of £5,992,901, or 3.9 per cent., in the excess 
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of imports. The movement of gold and silver for the 
{1 months is reported as follows: 

Imports. Exports. Excess. 
old: 

COE. since snes esa £19,745,531 £12,325,740 Imp. £7,419,791 
Oc cav anon eerwen 24,986,550 15,848,330 Imp. 9,138,220 

silver 

Mo veasesbeeerweun 10,586,360 10,847,123 Exp. 267,783 
O° eave ixaeseans 11,871,193 12,219,469 Exp. 348,276 

Of the silver imported this year £8,931,366, or 84.4 
er cent, came from the United States. 

Prices of Foreign Coins. 
Bid. Asked. 

owen MIG oa oss occ uckans indeke sskase . 80.48% $0.46 
eruvian soles and Chilean pesos..................  .40 44 
COOTER MPU IOI oii sh cesses ectacsadunsatess “GE 4.88 
WORRY WEN a oy 6c oe oben cna Wien-godaunssc40ea ove ie. aR 3.88 
Pe DI ees 40 tp kc den 6 gees adseiiaseudiewe See 4.85 
STILE Se SOMONE o.6.6 aru ce haine eens Sane tvasbons-cas ay eee 4.82 

UNITED STATES. 

Ten months. 
October. Exports. 

Articles. Long tons. Im- Ex- Im- For- Do- 
ports. ports. ports. eign. mestic. 

Ores and Metals. 
Antimony ccceseoss ae deekae ee” Seeeea 
Antimony ore...... i, Pease 728 22 
Coppa? «. csvetaeness 2,768 7,324 27,871 5,013 
Copper ore, matte.. 11,262 38,152 77,308 8,475 
Iron and Steel: 

Bars, POGSsccccss. QSTT 3,183 31,404 64 
3illets, blooms... 850 94 6,602 3 
Hoops, bands..... 1,153 18 REE ¢eenes 
y 8. Se 5,371 8,808 39,336 145 
Nails and spikes... ...... Mn” seasda ovesen 
AE sccucscaene 195 18,746 Le caseas 
SOOGS as n0eaes ess 1,452 1,880 16,454 3,331 
Sheets, plates.... 725 1,120 4,338 90 
WHEE ven sate wcnns 973 8,852 3,357 27 
Miscellaneous ..... 34 3,335 355 13 
IPOW GRR ft weswicsce 82,871 11,133 807,547 ...... 

Leal ineueeee css hse 101 1 230 22 
Lead ore, bullion... 7,592 6,794 84,389 76,297 
Manganese ore, oxide 10,160 ...... 121,991 106 
Nickel ore, matte.. 20 265 

Ee ee 5 Varah a 
Ti 665 4a¥edacetewae 2,793 66 28,198 oe 
Tin & black plates.. 9,277 27 59,921 141 427 
Zine $$. aee we 96 Gee. su'eave 2,498 
TARE GES cackbcwness saws ME Beveas) Kser00 33,017 

Minerals. 
Aspe ccscocciesse 5,527 108 115,378 a > <eswer 
Brimstone ......... 9,590 5 129,071 a €éthen 
COMORES. ascites cevee« 23,287 9,270 132,549 5,910 67,610 
Coal, anthracite. 1... 6% Se  aainwacs 7 1,768,684 
Coal, bituminous....112,365 508,312 1,568,439 2,086 4,634,324 
OORC .scesesace Coens wees 28,261 ccccee coceee 822,636 
Copper sulphate.... ...... Oe denewe bases 21,115 
GORGEEE 2s conccesee eee: . scence 12,355 - -. dtewks 
Nitrate of soda..... 16,729 148 169,247 See.» wiedes 
Phosphate rock..... 21,668 71,967 139,923 30 648,450 
PYG 626409. «000en Be oncesce ae 
Salt secase cocccscse Bane 389 149,379 1,469 7,813 

The figures for copper are those given by the Treasury De- 
partment. The statement made by Mr. John Stanton for the 
Associated Copper Companies will be found monthly in our 
metal market. These figures give the exports for October 
as 6,016; ten months, 74,126 tons. 

Import Duties. 

Metals.—The duties on metals under the present tariff law 
are as follows: Antimony, metal or regulus, %c. a Ib. Lead 
1%c. a Ib. on lead ores; die. a lb. on pigs, bars, ete., 2%%c. 
on sheet pipe and manufactured forms. Nickels, 6c. a Ib. 
Quicksilver, 7c. a Ib. Spelter or zinc, 14%c. a lb. on pigs and 
— 2c. on sheets, etc. Copper, tin and platinum are free of 
uty. 
Minerals.—Duties are: Asphalt, crude, $1.50 per ton, and 

refined $3 per ton. Coal, bituminous, 67c. long ton; coke, 20c. 
ad. val. Cement, Roman Portland and hydraulic, in bulk, 
8c. per 100 Ibs. and in packages 7c. Copper sulphate, %c. a 
lb. Salt In bulk, 8c. per 100 Ibs., and in bags, ete., 12¢. 
Brimstone, anthracite coal, graphite, phosphate rock, pyrites 
and nitrate of soda are free of duty. 

Average Prices of Metals per Ib., New York 

in.—— —Lead. —Copper.— Spelter.— ——T 
Month, 1901. 1900. 1901. 1900. 1901. 1900. 1901. 1900. 

January .... 16.25 15.58 26.51 27.07 4.35 4.68 4.13 4.65 
February ... 16.38 15.78 26.68 30.58 4.35 4.675 4.01 4.64 
MAHON | vcdaan 16.42 16.29 26.03 32.90 4.35 4.675 3.91 4.60 
April ....... 16.43 16.76 25.93 30.99 4.35 4.675 3.98 4.71 
MAF vesadics 16.41 16.34 27.12 29.37 4.35 4.181 4.04 4.53 
JUN Sasa<ewe 16.38 15.75 28.60 30.50 4.35 3.901 3.99 4.29 
SOY. ocscxeas 16.31 15.97 27.85 33.10 4.35 4.030 3.95 4.28 
August ..... 16.25 16.35 26.78 31.28 4.35 4.250 3.99 4.17 
September .. 16.25 16.44 25.31 29.42 4.386 4.350 4.08 4.11 
October ..... 16.25 16.37 26.62 28.54 4.35 4.350 4.23 4.15 
November .. 16.224 16.40 26.67 28.25 4.35 4.350 4.29 4.29 
December .... .... 16.31 .... 28.94 ... 4350 ... 4.25 

VOR?! “series ooo (SRD ec Se wes 6 4.39 

The prices given in the table for copper are the averages for 
electrolytic copper. The average’price for Lake copper for the 
year 1900 was 16.52s.; for the month of January, 1901, it was 
16.77¢.; for February, 16.90c.; for March, 16.94¢.; for April, 
16.94¢e.; for May, 16.94¢c.; for June, 16.90c.; for July, 16.61c.; 
for August, 16.50c; for September, 16.54c.; for October, 
16.60c.; for November, 16.633c. 

Average Prices of Silver, per oz., Troy. 

1901. 1900. 1899. 
ea om agape | 

London. N. Y. London. N. Y. London. N. Y. 
Month. Pence. Cents. Pence. Cents. Pence. Cents, 

January ....... 28.97 62.82 27.30 59.30 27.42 59.36 
February ...... 28.13 61.06 27.49 59.76 27.44 59.42 
a ee 7.04 60.63 27.59 5O.RL 27.48 59.64 
ABO. ulbwca vee 27.30 59.29 27.41 59.59 27.65 60.10 
WP: caciaspioes 27.43 59.64 27.16 59.96 28.15 61.23 
SUM: sesGiasein 27.42 59.57 27.81 60.42 27.77 0.43 
SOE =: Sasi banwds 26.96 58.48 28.22. 61.25 27.71 69.26 
August ........ 26.94 58.37 28.13 61.14 27.62 60.00 
September ..... 26.95 58.26 28.85 62.68 27.15 58.89 
OOURE ass aces 26.62 57.59 29.58 63.83 26.70 57.98 
November ..... 26.12 56.64 29.66 64.04 27.02 58.67 
December ..... ses« ooo §}«=6 29.68 38 642140 27.21Ss«SB. 

eee 5660052 bade «ose )6=—s 2TSisié1.BB 37.44 =: S.B 

The New York prices are per fine ounce; the London quotation 
is per standard ounce, .925 fine. 

OTHER METALS. 

Daily Prices of Metals in New York. 

_Silver— -—-Copper-—= —---Spelter- —— 

Bl | 8] | . zo & ag 2 - 148 n Lead | N.Y. | St. L. 
5 a). |\@2a 5 ea \55 3 
RSS iy 88 38) SF 1SeiSs) cts. cts. cts. 
8 83| 28" 4 35/88 de 
7) aa jan |3 5 | 82/48 48) perlb. per Ib. | per lb. 

20\4 aasclecicions.| 1254 12 |soerloon,| 3:95 | 4.2734] 4.12 
4.8654 5514 255 @)2% @12% 4834 2234 @d4. @4.30 1@4.15 

tls caselineastcecclC Meet ee .| 8.93 | 4.27%] 4.12 
#1 4.86)4 5544 2514 aren aie!" BMiat |@t a labia 
pnt e\capctleeeclemns|: IRIAT. Usk aeeslces sf SOG | - aSeee Acta 
73 4.8556 5546 2516 @ioyt @i214|1196 2364 @y @4:30 losin” 
2. gzimnns le 24% 11% ‘ 3.95 4.27%] 4.12% 244.8556 5534 2516 @iont @insit® |234\as" | @t'30 fori” 

Pe indies bvdcal ews cleincsecakeuns eee ace Tonos eanatnannea wa 
ans ast Ce) a an avec nz als einsleen a 124% 113%; (738) 3.95 | 4.27%] 4.12% 

"£8596 5514... @igy @iag'''*|,% los. | @4.30 |@4-15 23% wee | 

London quotations are per long ton, (2,240 Ibs.) standard copper, 
which is now the equivalent of the former g.m.b’s. The New 
York quoiaticns for electrolytic copper are for cakes, ingots or 
wirebars: tie price of electrolytic cathodes, is usually 0.25¢ lower 
than these figures. 

Copper.—The market is utteriy demoralized, and 

business in tuis country remains at a standstill. The 
only reliable information that can be gathered as to 
values comes from abroad, where we understand Amer- 
ican electrolytic copper bas been sold at the parity of 
about 12c. New York. ‘Transactions, however, have 
been few and far between, as consumers prefer to 
await further developments. We quote, nominally, 
12144@12%c. for Lake; 11%@12\4e. for electrolytic 
copper in cakes, wirebars and ingots; 11144@12c. in 
cathodes ; 11144@12e. for casting copper. 

The market for standard copper in London, which 
closed last Friday at £48 15s., opened on Monday at 
£47 10s., and the closing quotations on Tuesday were 
abled as £48@£48 2s. 6d. for spot, £48 10s.@£48 12s. 
6d. for three months. Owing to the Christmas holi- 
days, the London Metal Exchange was closed on Wed- 
nesday and Thursday. 

Refined and manufactured sorts we quote: English 

tough, £52 10s.@£53 10s.; best selected, £55 10s.@£56 
10s. ; strong sheets, £60..c61; India sheets, £58@E£59 ; 
yellow metal, 5 1-2d.@5 3-4d. 

Exports of copper from New York and Baltimore 
durmg the current week are reported by our special 
correspondents as follows: To Germany, 712 tons; 
Holland, 528; Great Britain, 206; France, 55; West 
Indies and South America, 6; total, 1,507 tons. Also 
239 tons matte to Great Britain. 

Imports were 494 tons copper, and 100 tons matte. 

Imports of copper in all forms into Great Britain 
for the 11 months ending November 30 are reported as 
below, in long tons, the totals showing the equivalent 
tons of tine copper: 

1900. 1901. Changes. 
CEE CEE ivctash oe Viepoeeedcen se 97,452 . 86,833 D. 10,619 
Matte and precipitate............000- 80,043 84,116 I. 3,713 
ee GUE dé inc-ccn 0 60004ss a6eeen dees 66,500 62,153 D. 4,347 

ee Or eT Tere ee 116,447 112,894 D. 3,553 

Of the imports this year the United States fur- 
nished 1,026 tons of ore, 18,242 tons of matte and 17,- 
368 tons fine copper; which compare with 1,129 tons 
of ore, 8,187 tons of matte and 26,290 tons of fine cop- 
per last year. 

Tin.—After we had gone to press last week, the 
failure of one of the most prominent bull operators on 
the London Metal Exchange was announced, and the 
market broke sharply, abroad as well as here; as low 
as 22 3-4c. was accepted at one time. Towards the 
close, however, the tendendcy vecame firmer and we 
quote 23 5-8@23 3-4c. for spot, 23 1-2@23 5-8c. for 
January. 

The foreign market, which opened on Friday at 
£106, dropped £5 upon the announcement of the fail- 
ure above referred to. It opened on Monday at £101 
15s. and experienced a smart advance on Tuesday, the 
closing quotations being cabled as £luv 5s.@£105 Ts. 
6d. for spot, £104@£104 2s. 6d. for three months. 

Imports. of tin into Great Britain and re-exports of 
imported metal were as follows for the 11 months end- 
ing November 30, in long tons: 

1901. Changes. 
Straits 6c cccceocs 24,233 I. 1,370 
Australia ...... 5 2,936 I. 249 
Other countries s 5,777 I. 1,344 

Total Imports ..... isedtbabecs sane 29,983 32,946 I. 2,963 
WS UINEE onc c oscctctasaddseccesoad 17,092 18,736 I. 1,644 

DORAN 5 ook 6 cea aed K ee 12,891 14,210 I. 1,319 

The increase in total imports this year was 27 per 
cent. 

Exports of tin from the Straits for the 10 months 
ending October 31 are reported as below, in long tons: 

1900. 1901. Changes. 
WE BGO aon oc i vhdinsn inde sen 12,546 15,037 I 491 
Ce BO hk 0-5 os Os Seekes ceeds 20,550 21,282 I. 732 
European continent ...............+. 4,565 5,088 I. 523 
Chime Gad Tele 6.0.0 02s cccctccssacvee 1,486 2,302 I 816 

as aaa sé nan een weer ue sok 39,147 43,709 I. 4,562 

The increase in shipments was an important one, 
and shows that the tin mines in the Malay Peninsula 
have been more actively worked this year than last. 

Lead.—Has ruled quiet but steady throughout the 
week. The recent cut in prices has evidently not 
stimulated buying to any appreciable extent, this be- 
ing the dull season of the year. The ruling quota- 
tions are 3.85@3.95e. St. Louis, 3.95@4e. New York. 

The foreign market continues weak, Spanish lead 
being quoted at £10 2s. 6d.@£10 3s. 9d., English lead 
£10 5s.@£10 6s. 3d. 

St. Louis Lead Market.—The John Wahl Commis- 
sion Company telegraphs us as follows: Lead is very 
dull at the late decline; buyers fear a further reduc- 
tion, and only take on such supplies as their imme- 
diate wants require. The price seems to be 3.95c. for 
both desilverized and Missouri lead. 

Imports of lead into Great Britain for the 11 
months ending November 30 were, in long tons: 

1900. 1901. Changes. 
United States ........ 36,486 40,587 I. 4,151 
EOS OS a RE Nl | $2,497 92,976 I. 10,479 
pS a ee o0w.04 «es :p wee a © Se 4,449 
IN ss oc ches sucavicdoune 12,671 12,469 D. 202 

Total 200,886 I. 18,877 
Exports 35,014 I. 1,222 

EE ee rey ee ee Ce 148,217 165,872 I. 17,655 

Ot the lead credited to the United States nearly all 
is wfexican lead refined here in bond. 

Spelter.—Is quiet, but firm, without any special fea- 
ture. It is announced that a new smelter will be 
erected at Neoaesha, Kansas, to be known as the Lan- 
yon Brothers Spelter Company. The plans are said 
to call for some 3,000 retorts capacity, natural gas 
being used as fuel. The ruling quotations are 4.1214 
@4.15e. St. Louis, 4.27144 @4.30e. New York. 

The foreign market is somewhat easier, good ordin- 
aries being quoted at £16 15s., specials at £17. 

St. Louis Spelter Market—The John Wahl Com- 
mission Company telegraphs us as follows: Spelter is 
dull, but firm; prices are nominally 4.12144@4.15ce. 
Zine ores in the Joplin District continue to advance 
on account of light production caused by the recent 
cold snap. 

Imports of spelter or metallic zine into Great Brit- 
ain for the 11 months ending November 30 were 63,- 
283 long tons, against 63,670 tons for the correspond- 
ing period in 1900; showing a decrease of 387 tons 

this year. 

Antimony.—Is dull and depressed. We quote Cook- 
son’s at 10c.; Hallett’s at 8'4c.; Hungarian, Italian, 
Japanese and U. S. Star at 734@8c. 

Nickel.—The price continues firm at 50@60c. per 
lb., according to size and terms of order. 

Platinum.—Consumption continues good and_ prices 
are strong. Ingot platinum in large lots brings $20@ 

$21 per oz., in New XLork. 

Chemical ware (crucibles and dishes), best ham- 
mered metal from store in large quantities, is worth 
S2c. per gram. 

Quicksilver—This metal can be had in New York 
at $49 per flask (76 lbs.) for large quantities and 
from 5Uc. to $1 higher for small orders. San Francis- 
co quotations are a shade lower, say, $46.50@$48 for 
domestic orders and $42.50@ 44 for export. The Lon- 
don price is £8 17s. 6d. a flask, with the same figure 

quoted from second hands. 

Quicksilver receipts at San Francisco in November 
were 1,574 flasks. For the 11 months ending Novem- 
ber 31 the receipts were 18,172 flasks, against 18,046 
for the corresponding period in 1900, and 21,739 in 
1899. These receipts uo not include shipments made 
direct from the mines to consumers. Exports from 
San Francisco by water for the 11 months were as 
follows: ‘Siberia, 2 flasks; Korea, 12; Japan, 24; 
South America, 20; Central America, 1,008; Mexico, 
3,436; British Columbia, 32; New York, 70; total, 4,- 
604 flasks, against 6,588 in 1900. In 1900 there were 
1,000 flasks sent to China, but that country has taken 
no quicksilver this year. ; 

Imports of quicksilver into Great Britain for the 11 
months ending November 30 were 2,639,572 Ibs., 
against 895,488 lbs. for the corresponding period in 
1900. Re-exports were 1,897,992 lbs. this year against 
1,825,98z lbs. in 1900; showing a balance of imports 
of 741,580 lbs. this year, against an excess of exports 

of 930,504 Ibs. last year. 

mor Metals and Alloys.—Wholesale prices, f. 0. b. 
works, are as follows: 

Aluminum. Per Ib. Per Ib. 
No. 1, 99% ingots.....33@37c. |rerre-Tungsten (387%) ....- 28¢. 
No. 2, 90% ingots.....31@34c. Magnesium .......... $2.75 @$2 
Rolled sheets...........4c. up/Manganese (over 90%)....$1.00 
Alum-brone ..........-20@23e.|Mangan’e Cop. (20% Mn) 32e. 
Nickel-alum ........++ 39c.|Mangan’e Cop (30% Mn) 38c. 
Bismuth ................$1.50|Molybdenum (Best)......$1.82 
Chromium (over 90%)....1.00|/Phosphorus ...............50e. 
Copper, red oxide.........50c. BUI a cn nddenccdas 70e. 
Ferro-Molyb’um (50%)....$1.25|Sodium metal.............50e. 
Ferro-Titanium (10%).....90c.|\Tungsten (Best 
Ferro-Titanium (20%)....$1.10 

Variations in prices depend chiefly on the size of 
the order. 
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Company and 
Location. 

Alamo, Colo.. 
Amalgamated 

Best & Belcher, Nev. 
Brunswick, Cal... - 
aS 

Comstock T., Nev..... 
Comstock Bonds, Nev. 
Con. Cal. & Va., Nev../ 24¢ 
Creed & Cr. Colo..... 
CrippleCr. Con., Colo. 
Crown Point . ; 
Daly, Utah. . 
Elkton, Colo.... ... . 
Golden Fleece, Colo.. 
Hale & Norcross, Nev. 
Iron Silver, Colo...... 
Isabella, Colo. .. 
Justice, Nev 
Mexican, Nev. . 
Ontario, Utah.. 
Ophir, Nev 
Phoenix, Ari. . 
Portland, Colo... 2 
Potosi, Nev 
Quic ksilver, Cal....... 
Quicksilver oe Colo.. 
Savage beat 
Sierra, Nev... 
Standard Con., Cal 
Union Copper, x cs 
U.8. Red. & Ref.,Coio. 
U.S.Red.&Ref.pf,Colo 100 66.00 
White Knob, Ida 
Work, Colo......... 
Yellow Jacket,. 

*Holiday. 

Am. Agr. Chem., U.S.. 
Am.Agr.Chem.pf,U.8. 
Am. Car 4 Fdy., U.S... 
Am. Car 4 Fdy. pf U.S 
Am. Sm. & Ref., T 
Am. Sm. 4 Ref. pr, 8. 
Col. Fuel & L., Colo.... 
Col. & H. C. « 1., Colo.' 
Int’'1S. Pump, U.S.. 
Int’1S. Pump pf, U.S. 
Mong. R. Coal, Pa.... 
Mong. R. Coal pf, Pa 
National Lead, U.S.... 
National Lead pf, U.S. 
National Salt, U.S... 
National Salt pf, U.S.. 
Pittsburg Coal, Pa... 
Pittsburg Coal pf, Pa. ; 
*Pressec Steel ¢ 
Republic la8S 
Republic L.48.,pf,U.S. 
Sloss-Shef 8S. 4 1., Ala 
Sloss-ShefS.4 L.pf, Ala. 
Standard Oil, U.S..... 
Tenn. C.1. 4 RB. R., Al 
U.S.Steel Corp.,U 

.8.Steel Corp. pf, J.S. 
Va. -Car Chem., U.S... 
Va.-Car Chem. ‘pf, U.S. 

Total sales 641,066 shares. 

Name and Location 
of Company. 

.,Mont 10°69. 38 ‘ee 
Anaconda c., Mont. ..4 

+ Ex-dividend. 

4.00 
38.50 37.50 ¢ 
+64.50 63.56 
18.50 17.50 ‘i 

“" 

28 
92'6 
4036 
15'¢ 
ik 
Whe 
79 

667 
6234 

41% 
916 
6246 . 

. 2 
50 63.50 63.50 6 

NEW YORK. 

2. | Dec. 21. | Dec. 23. 
i: oe a oe 

ee 64.50 67.38 66.25 
24.25 29. 63 29.00 29. .00 28. 2 29.75 

ae on “ge 

4.25 | 4.13 | 4:25 4.13 4.13 
38.06 37.00 

50 
50 17.50 18.50 17.50 18. 50 esange 
ped nbbee UEP E> cabbvhswbisahiwens t1s006s4leenese 

3044 Wig =BW3g 2% 

eenisheoes 97 9616 
- 904! 896 
155¢ 

ce ar ke 
ceawe .... 88! 88 
13 ares santiieens 
46 45° oak 

174% We Ws 1% 
#1 30 79 77 
2 ee Me diceses 

69 61 69 61 
28 274% 
93 qo >. 

9234 9244) 93 925¢ 

63 62 
125 122 

*Holiday. 

PHILADELPHIA, PA.§ 

THE ENGINEERING AND MINING JOURNAL. 

STOCK QUOTATIONS. 

Name of 
Company. Shares 

listed. 

Dec. 28, —- 

BOSTON, MASS. 

. 21. 

L. 

68.00 Adventure Con., ¢.... 

Cons. Mercur, g. 

Dominion Coai, > Pf. seul 
Elm River, c ; 
Franklin, c. 

Mayflower, c 
Michigan, c...... 
Mohawk, c...... 
Mont. C. & C. oer 

Mont’l & Boston...... 5 570,000 
nee af ..-| 2 

. E. Gas & Coke.. ; 
dia Colony, c......... 
Old Dominion, Bi scabe 
SE, is ncneneracce 

ME, ga sewa discs 
Phoenix Con.,c¢....... 25 100,000 . 

Wyandot, c... i. Be ee 

eae $5 
Am. Cement.......... 
Beth. Iron, Pa cash 
Beth. Steel, Pa........ 
Cambria Lron, Pa..... 
Cambria Steel, Pa... .. 
Susq. 8S. & S., Pa 
United Gas L., Pa...... 

SReported by Townsend, Wh 
*Holiday 

Name of Company. 

Prices. 

Ask. 

Durango: 
Ca,.Min. de Penoles... 
Augustias, Pozos.... 
Guananjuato : 
Cinco Senores y An., 

aviada..... 
c = 0 Se nores y ; An., 

da. . 
Prove encia,SanJuan 
de la Luz. 

Guerrero : 
Garduno y Anexas 
Hidalgo : 
Amistad y Concordia. 
Carmen, aviada...... 
Ca. Real del Monte... 
E] Encino, aviador . 
Guadalupe Fre snillo 

y Annexas..... 
La Blanca, aviada. . 
La Blanco, aviada.. 
Maravillas y An., avi- 

ador.. 

Maravillas el Lobo.. 
Palma y An., avi- 

Sta. Gertrudis y ‘An., 
I cathe cactn 

Sta. Gertrudis y An., 
Sarre 

Santo Tomas aaa 1 
aviador . : 

aviada. .... sénk 
Soledad, aviada...... 
Sorpressa, aviada. . 

oS 

on = 

2% 

20. Dec. 21. 

L. L. 

50. 

MO MOET ME Ss sie griconcndiatexe 
24.63 25.00 24.88 25.09 24.63 2 

WO 2 es abcslencaee hase 
., 309 Walnut St., 

MEXICO. 

Name of Company. 

Mexico: 
PENNE . co cienesanes 
La Esperanza (El 

Oro) .... 
Socovon de S. Fern 
Michoacan : 2 
Luz de Borda, avi-, 

Luz de Borda, avi- 
> eth hh habesue's 

San Luis Potosi : 
Concepcion y An.... . 
El Barreno, aviador.. 
Sta. Maria de la Pa... 
_ 3 _ =e 
San Diego y Annexas. 
Zacatecas : 
Candelaria y Pinos .. 
San Carlos y Annexas 
Sta. Maria de Gaud. 
Miscellaneous : 
Bartolome de Medina 
Guadalupe Hacienda 
La Luz Hac. (Pa- 

MPRA, Dn cdcicneeestes 
Naica (Chihuahua)... 
Natividad (Oaxaca) 
WVIRGOF . 050600 cc00s 

National (Oaxaca) 
OS SS Ea 

San Francisco Hac... 
Santa Ana Huantla 

Morelos. ........... 
Union Hacienda... ... 

Philadelphia, Pa. Total sales 5,986 shares. 

Aetna Con., q. 100,000 
Allouez, c... ce soins 3.25 J 
Amalgamated, ¢...... 1,500,000 69.25 64.25 68.00 64.75 
Am. Gold Dreg.. ..... § 90,000... 
Am. Z. L. & Sm. fs 60,000 .... 
Anaconda, C........... 1,200,000 29.50. 
Arcadian, C............ 150,000 4.25 
Arnold, e 60,000 
Atlantic, 
Baltic. RS 
Bingham, Cons....... 150,000 25 
Bonanza Dev.......... 300,000 L 00 
Boston, q.. 100,000 eaen 
Breece. 200,000 
a c ‘olumbia. . 200,000 . 

tecla, c. 100,000 509. 
Catalp te Ss 300,000 
Centennial, c.......... 90,000 13.00 12:2 
SE AEs se nw en enuss 60,050 . ‘ . 
Cochiti, g......... 193,750) 2. 

Con. Zine & L. ~ 110; 000°. 
Copper Range, 100; 000 50 
Crescent . careless 300,000 
Dominion Coal........ 150,000 48.50. 

Guanajuato Cc Ons. 385,000 
Humboldt, c. 40, 000 . 
I. Royale Cx n., ¢ 
Mass, Con., ¢ 

Offic ial Quotations, Boston | Stoc k Exc -hange. 

Name. Shares. Par 

Am.-Nettie, Colo.... 300,000 $ 
Catherine Lead, Mo. 50,000 
C entral Lead, Mo.. 10,000 100 
Columbia Le ad, Mo. 50,000 10 
Con. Coal, Tl... ..... 50,000 100 

Name of Par B 
Company. Val. : 

EG dun an, ncn $1 10 
Crystal. . Seeeenae) oe 04 
Deer TrailCon........ 1 .025¢ 
Gold Ledge....... an * O14 
Lone Pine-Surp. C ‘on.. 1 05% 
Morning Glory. 0.10 01% 
Mountain Lion........ 1 24 

Name of Company. 

Ajax. . 
Anc hor. ne 
Bullion Beck. . 
Caris a. ee 

Con. Mere ur. 

Eagle & B. Bell. 
Grand Central.. kta hoes cheese eae 
Ie sc cca x samasantsent 

DANUIMUEEL. 55 o<sccess's onecees 
Mammoth. alicia, © a: Petes em aadis0-atas 

ES IS Socal oc cep abe etek Shoe b 
Ontario 
SD io ake tinabdbenied ves 
Silver King 
Star Con 
OO See 
So. Swansea 
Showers Con 
SE shgdiscocnas 
Tetro. ‘beens 

U.Sunbeam......... 
Uncle Sam 
i EET. c wsta eee dknweaase tes onan Tintic 
Victor 

Century ... bis : aes Sg sks. cee Park Valley... pare 

100,000 19.00 18.00 17.50 16. 50 16. 

80,000 3.50..... ! 

_S 

40,000 31.00 29.00 27.00 26.5 
100,000 35.00 33.00 34.50 31. 

5.25 25.00 25 00 24.00 2 25 

25 12.00 11.00 11. 

2 00. 
1,000,000 ce a 

ED kwenlseneulex se 
100,000 : 
100,000 . 0 12 

150,000 20.00 19. 315 
100,000 18 25 
100,000 
100,000 
100,000 31 
BOOP) .5.0 10 |e 000s 

... 8.75 8.95 § 
27.50 29.00 27.51 

100,000 ..... 
100,000 5. 
100,000 3.00... 
150,000 23.88 21.5 
93,000 82.00 79. 

229,850 31.00 30. 

wom: 

60,000 50. 00 49.50 49.00 44.00 GF 
100,000 . oe 

Park oi 

*By our r Special ‘Correspondent. 

50 16.50 16. 75 ae 16.3 

4.06 ee 

5.00 . 
1) ii 33. 00 30.75 

00. ao see 

” 550.” 870.” 850. "5 

(00 10.75 i. 0 50 10. a) eet dual 

ia aa 

roc asf RMOD Lost. on: Flin aston 

4.25)..... 

8.50 19.00 18.75 1 
5.50 15.88 15.00 16 

1100 31. OO'...../2 21-13 2 
72.00 74.00 ..... 

00 30.00 28.50 29.00 28°50 28.25 27. 

Quincy, c.. 100,000 140. ” 235. 
Rhode Is land, c. 100,000 .... 3.00...... 
Santa Fe, g. Secealinn 250,000 2. oo) as Bees shelis pumlsadecianees 
ShawmutOl.. MD 5s cy Tobeks lie) es liens oth > 
Tamarack, ¢ 60,000 240. 
Tecumseh, c.. 80,000 . cou Se nea 
Trimountain, c. 100,000 31.00 30. 29.00 . 
Trinity, c..... 160,000 14.00 13. 13 id. 00 13.50 . 
SRO Bi a 5s0onanc 80,000 . ce tlobcn 
United States, g....... 250,000 14. 50 13.88 14. 00 13. 50 13. 50 cael 
U. 8. Oil... josputist 100,000 11. 2 : ae 
Utah Con., g. ye sene ein 300,090 20. 25 19. 00 19.7 5 19 00 2.00'.....14 
I, Me ci done cede 100,000 4.75 4.50 4.63 4.50 4.88 4.50 4.7 
Washington, c........ 60,000 ne te 
Se 100,000 00. 
Wolverine, 

1.5 
00 45. 00 46. 

Total ace a shares, | 

. LOUIS, MO.* 

Name. 

5 66.25 65.50 68.00 6 

18.50 19.13 18.50 ....... .. | 2435 
5.00 15.88/15.00,.....\..... 

SA S87... eet ee 

21.00 21:75 21.00.20. oo. 
2.00 75.00 74.00 02... 6. 

00 29.00 26.50 2... 2... 

130. (195.195... 

3 ‘ 50 13.25 14.00 13. 

00 19.88 30, 95 /38.00).....| 220° 
G0! Ot) OG. oc ccks ccc 

00 00 44.00 17100 46.00.2000 200 

ty we 

7 |\Doe Run Lead Co. . 
Granite Bimet, Mt.. 
K. & Tex. Coal, Mo.. 
Renault Lead, Mo.. 
St. Joe Lead, Mo.... 

*From our r Special Correspondent. 

SPOKANE, WASH. 

Name of 
Company. 

| $128.00 $135.00 

Princess Maud 

Rambie r Cariboo.. 
Reservation 

300,000 
150,000 
100,000 
560,000 

1,000,000 
150,000 
150,000 
150,000 
200,000 
250,000 
250,000 
400,000 
150,000 
400,000 
400,000 
150,000 

1,000,000 
150,000 
500,000 
100,000 

000 
400,000 
250,000 
500,000 

sBei 

SE585 

* | BESESSSS: 
SE55 

Total sales, 408,672 shares. 
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STOCK QUOTATION’... ! ' 
f 
4 

COLORADO SPRINGS, COLO. LONDON. Dec. 14. i 

| 7 ee . ~ | | Dec. 14. | Dec. 16. | Dec. 17. Dec. 18. | Dec. 19. | Dec. 20. i ee : Author- Par Last dividend. Quotations. i 
es, Name of Company. par Se a eer -— Sales Name and Country of Company ize wk: ne : Oe ae f 

an hi Poh ha) an) || hyn] wh) eG Capital Amt. Date | Buyers. Sellers. ‘ 

498 Antes dealers 1244, 1254) 1286) 134) 1236 “9,500 | | £.8.d. | s. d. | %s da £ 9, a. 
MAME. 55 ise 0a8 1 12% .12%) .14 .12% 2,500 | Alaska Goldfields, g., Alaska...........' £300,000 1 0 0 23 | Jan., 1901) 10 0 1 0 
Am. Con......- 1 02 4 .0236| .0214)...... 7,000 | Alasks-Treadwell, g., Alaska............ 1,000,000 5 0 0 1 6 Oct,, 191; 4 5 0O 415 0O 
Anaconda. 1 .2656 . ET, iiicaseekeadins Anaconda, c. s., Montana............... 6,000,000 5 0 0 8 2 | Oct., 191; 6 7 6 6 10 © 
ANGROM. ccc ce cvwaeees B) | MEEts 4 6icel <M eeds 0] SUM ccess of: ants eo40 “Oi .O1 OL |.... ./10,000 Copiapo, c., Chile. ..... -| 200,000 200 1 6 July, 190; 2 7 6 2% 6 
Antelope.........+-++. D | GERG). vcccclecssccieeeses| Oh |ececes) SOMME vsess |ocevec|s. a0. Nee eagtemanes 5,000 | De Lamar, g. s., Idaho.. . 400,000 1 0 0 1 0 | Dec., 1901 | 4 6 5 6 
AGEs ccnakecrss<beuhes 1 .03 .03'4, .03 .0344 .03 2,000 | El Oro, g., Mexico. . . 1,000,000 10 0 13 | duly, 1001; 17 6 110 0 
Argentum Jr.......... 1 "0734......|. 2... .0B'¢ 10744 2'500 | Enterprise, g., British Col.. -| 200,000 10 0 13 9 1 3 
BAMA wae dees tabs i; 1 O01 .0144' 01 014 .0l...... | Frontino & Bolivia, Z., Columbia. . 140,000 10 0 30 | July, 1901 i 0 90 2s 
Battle Mt. ©.....202000 | 1 bb 15%! 16 16 Lb 4,000 | Hall, Mg. & Sm., c. s., British Col.. 325,000 1 0 0 | 9 0 1 0 
eS” Bie 4 y -OB3g}...... 10 GP tecasadinenade 3,000 | Le Roi, ¢., British Col. . se eseeeee 1,000,000 5 0 0 5 0 | Nov., 18989; 410 0 412 6 
ci) eres ahs 2 ole) CONE case clo vssss WEY Divesie <a dee 1,000 | Le Roi No. 2, g., British Col............ 120,000 5 0 0 5 0 | July, 1901; 218 9 woe oe 
BuUGMONER s 6ok<s ces ve 1 : J 01% .02 -0154 .02 ‘01% . ‘000 Montana, g. s., Montana.. otcesncs| Cet 2 Oo 6 6 | April, 1899 3 9 4 3 
Bul Ey TOP. .oscccscece 1 20 18 .20 | 18 .20 18 8,200 | Mountain Copper, California. .... 1,250,000 | 5 0 0 5 0 | Oct., 191; 3 7 6 32 6 
Cadillac... 1 | Mv dnese .01354 01 1,000 | Stratton’s Independence, Colorado. . 1,100,000 100 1 0 | Oct., 1901 | 10 0 2 0 

ons Cent’1 Con. 1 (| .06 . 06: .06 0634 .06 2,000 | St. John del Rev., g., Brazil.. 600,000 10 0 1 0 | June, 1901 17 6 18 9 
408 Champion. 1 -034¢| .0334 .034¢ .0334) .0846...... Utah Con., g., (High. Boy), Giah.. 300,000 10 0 5 0 | May, 1901 | 40 0 410 0 : 
5 on a omee'e a : BOGhs <2 a: 0148 “0396 one = 2,000 | —_— g., British Col... .. 200,000 10 0 10 Nov., 1901 1S 23 9 ‘ 

ta c Misies-s<« 02%) .03 0336 .03) (03 224200 ‘ juropean: | j 
:: CO. Sane — 1 bre dit ae ewhs: -alocesdelastiesehetuae. Linares, 1., Spain. . 45,000 3 0 0 | 7 0 | March, soe 210 0 3 10 0 ‘ 
478 C. C. G. Ext..... 1 : cede 5 ; 04 07 0546.07 .06)%!...... Mason & Barry, c., sul., , Port’g’l.. 420,000 100 |12 6 | May, 191; 3 7 6 32 6 | 

140 ©. G. BEiissccse tees Ghaedaad 05 O04 -0436)......) .05 046, .054g .0446 .05 .0446 8,000 | *Rio Tinto, c., Spain Soeeh. ROSE anosnee cad 5 0 O | £1 15s| Nov., 1901 | 41. 0 0 41 5 06 j 

a Cride & C.C..... 1 05 | .034¢) .05 | 0446 .034)..... OMG... 5 .0344|......| .03%.....| 1,000 | *Rio Tinto, pref., Spain. . 5 0 0 | 2sGd| Nov, 191) 517 6 6 2 6 j 
Al ©. Came... oss 1 .09 | .0834| .0834, 081g) .09 | .08%q) .09 | .081g) 09 | 10834 109 | -0834) 4000 | Tharsis, c ., Spain.. 20 0/12 0 | May, 1900 | 5 2 6 5 17 6 ! 

275 ota k Pot... i Oe) 488e| a2” ‘o “tse, 4088) “a3ie| (356 oie “Sone ‘ie 18, a A Australie snd New en fala... 500,00 100.16 /\Jan, 10! 213 23 9 i a yr. Ja y ‘ . . ls 4\. 5 4336) . 4649. ssoc. Gold Mines, Stralia....... Jan., § om a eis i 
“1 ees, wh oe ee ne ee ee. eee cece eae eee | Br’ken Hill Pr’p., 8., N.S. Wales....... 384,000 80/10 |Nov, 01); 111 6 12 6 { 
500 Elkton, Con........... i 5 1.416 60,322 | *Great Bo’d’r Pr’p Pp W. Australia......| 175,000 20 6 | Sept, 1901| 1 0 0 4:4 2 ' 
985 El Paso, G........ 20. | ‘6349222 | Hannan’s Brownhiil, g., W. Australia... 140,000 10 0 | 7 6 | Oct, 190! 3 2 6 3 5 6 
5 Fanny Rawlings...... i i "Mlle lle. elec sels e) 2,000 | Ivanhoe Gold C’p., W. Australia... ....| 1,000,000 | 5 0 0 | 4 0 | Oct., 191} 710 0 72 6 
435 Findley..............+ 1 | .08%) .085¢) .09 ...... 0914) .08%| .1144| .0934 .1034 .09% .11 = .10%4 . 4,000 a. $*. Australia... i eles ame 1 00 am, | Get, = | : » : : S . 
heed 10 sev seeins } ; a. 5 My), ; 09% 26,5 2 View Cons., g., W. Australia... ... 250, 0 0 5 | Oct., 91; 6 1 B 
643 gold = isawennas 1 q ae ‘io eee “ON in'aw | *Mt. Lyell M. E. Rh L., c., Tasmania..... 900,000, 3 0 0 2 6 | Oct., 191; 3 16 3 3 18 9 
210 Gold Fleece. ak 32 '32...... | Mt. Morgan, g., Queensland............ 1,000.000' 1 0 0 6 | Dec, 191} 400 4 5 0 
we Hayden, G.. Waihi, g.. New Zealand................ 330,000 | 1 0 0 6 | Dec, 101; 51 3 5 B 9 
as Ingham, Con.. a9 A Indian: | 
00 Ironclad ae gaseors eon ‘0344 9,000 | Champion Reef, g., Colar Fields.......| 234,169 10 0 46 | Dec., 1901 5 16 3 5 18 9 ‘ 

‘9 es 5c: di xncvsens ike © 48, 350 | Mysore Gold, Colar Fields.. ...| 265,000 10 0 ’ 2 Nov., 1901 6 18 9 6 1 3 ; 
i, ae | 35 334 5,500 | Nundyroog, g., Colar Fields. . «-ee-| 242,000 10 0 1 6 | Nov., 1901 16 3 1 18 9 } 

Josephine .... ee Ee CRS eae ae 1.000 Ooregum, Z., Colar MIs bsaceee saa 290,000 | 10 0 1 6 | Dec., 1901 2 8 9 2 il 3 
Key West...... , | (ee 016 ...... 3,000 — pref., g., Colar Fields.......| 240,000 10 0 1 6 | Dec., 1901 285 0 217 6 

xi ive d 06 .0552 .05%6... . 7,000 rican: | ; 
+. | 01% 02 “Olbe “Olig i HS 4 British S. Africa, ch’d 8. Africa........ 5,000,000 10 0 rts. May, 189/|; 212 86 213 $ 

Margaret. . Esahiaa ste bedectaee Mh. eer a 1,000 | Cape Copper, 8. Africa................. 600,000! 200 |) 50 |July, 101} 415 0 5 0 O 
Margery. 01 ; .02 01 .02 0354 16,000 Cape Copper, pref., S. Africa........... 150,000 | 2 0 0 5 0 | July, 901; 48 0 56 0 O ‘ 
ae ay. i .0334) 0336 .03 03% F 3 04 .08 .0346 03 4,000 | City and Sub’n (New), g., Transvaal... 1,360,000 4 0 0 3 0 | Aug, 1899) 6 13 9 6 16 3 
Me Ea scare 1 rR ; | on MUM ecseckesace wlese «| 8,000 | Crown Reef, g., Transvaal.............. 120,000 10 0 |18 0 | Nov, 189/ 1510 0 1 bb 0 
Mobile keakawek ea ae . 0136 .Olig . 01%} .014 01% 014s .02 .015g 4,000 | De Beers Con., d., Cape Colony........ 3,950,000 500 = £1 | Sept., 1901) 39 7 6 39°10 «+O 

aos Moll Dwyer... 5 2 5 234 4 36 0249 0254 .023% 6,000 Ferreria g., Transvaal.................. 90,000 10 0 3 0 | Aug, 1899) 21 10 0 22 0 0 
536 Mol. Gibson ; ; " ane =. Geldenhuis Est., g. Transvaal........... 200,000' 10 0 10 0 | Aug, 189 | 6 18 9 7 1 3 j 

200) MOORS oso .isa0500d<0 Henry Nourse, g., Transvaal........... 125,00 | 100 /|10 0 | Aug, 1899) 9 1 3 9 3 9 ; 
100 Montreal ... Jagersfontein, d., Orange F. S.......... 1,000,000 5 00 | 6 0 | Dec, 190] 22 12 6 217 6 
bn Moon A’e’r.. Joh’n’b’g Con. Invet., 8. Africa........| 2,750,000 10 0 | 2.0 | Nov, 189} 2 6 3 2 8 9 
-s Morn’g Star... Ks Jubilee, g., Transvaal..... ............ 50,000 10 0 5 0 | Aug, 1899; 5 17 6 6-2 6 

FRORNOUNEN o<-0.0% avebaehs Langlaagte Est., g., Transvaal... ...... 470,000 10 0 3 0 | Sept. 1899; 3 & 3 3 8 9 
= WEUMENS. Wissaeeacctasxte | Bee COM, O, SHOMINVOR. 6 6 occ ccciccces 290,000 10 0 0 6 | Aug., 1899 | 4 8 9 4 .3 

136 New Roe wate | Meyer & Charlton, g., Transvaal....... 100,000 1 0 0 8 0 | July, 189; 5 % O 6 0 0 
15 Olive Branch.......... Namaqua, c., Cape Colony............. 200,000 20 0 8 0 | June, 191 317 6 42 6 

ws J ere Primrose (New), g., Tramsvaal......... ae s ers 6 0 | Aug., .189;, 4 7 6 4 10 0 
80 Orphan........ Rand Mines, g., 8. Africa............... 795,956 5 0 1 0 | Aug., 1899; 10 Il 3 10 2 6 
65 Pelican aS ea ae | Robinson, g., Transvaal.. 3 750, 000 5 0 0 8 0 | Aug., 1899| 917 6 10 0 @ 

Pharmacist... ba wee A is 2 -O4f4)......) .08 O44) .0546, ; J 045g .05 ; 3! 5,000 | Sheba, g., Taansvaal.................... 1,100,000 1¢6¢6 0 6 | July, 1899 18 9 ae 0 
PUIG 6 5s ca0 se cc viet MN lsc cazsstr taut Nececk § .05 214 | 1.000 | Sim. & Jack Prp., g., Transvaal........ 5,000,000 5 00 | 40 | July, 199| 6 18 9 ea 
Pinnacle ...... f H y Dade tal ia 2.500 | Wolhuter, g., Transvaal................ 860,000 4 0 0 20 /| Feb. 189; 410 0 4m: & coves ° ‘ é F . 4\.. : ‘ e ¢ . ’ 
PR cai ss oes Secu 0354 0336 0334) .035¢ .0444) 04 | 054%! .05 | 0434) 0446. RM os See ca gate Uy er tcsirck a sus onis aah nan pabwanew eo roe anede aa ed «lc aoene Cale Oona saVud es esep se 5e oes ake i 

tas pacaaled Sean ‘ 5 78 |\2.75 | 2.75 98 é 2. MDT. (P's Wh dice ceeiecda wae ia nonce as wens sceseudheveus.sacee | sducidne egal enspeasstns eset apaeusnes j 
PEMOO BED .0s ss sececs 7,000 ; 

Princess...........2+++; 1 | .0236| .02 | .0254| .02 | .O2%| .02 | .025¢] .02 | .0236) .02 | .025¢| .O2%4)...... ce.—Copper. d.—Diamonds. g.—Gold. 1.—Lead. s.—Silver. *Ex-dividend. 
veuees 1,000 ‘ 

8,700 ' 
Neal, Biv anewelesingnsc] See Aasanee J J dueaelichatels cap el Te i 

— Rose Maud............ MG RE Ne veess -0536, .05 7,000 Ba 
00 Rose Nicol........ ... TE A ces shee hc tess PARIS. Dec. s. 
80 BEEF OP CHO iesviccsnescnl OM, alkss. lascvsd seeredlaawes ale seucstr sar talesedes aaaweylecvadeloeersileencaioweucatieasns 
v0 Es oe RES Pe 0144 .02% .0194 17,000 | 0 Vindicator sbstetesacne -21) 1.24 1.19 14,600 — - Canal ae os — “aan ln 

ls MEG iuitch Donen ae aes aesas 03.08 | ; Hee cl wanaleeyatineie . : apite ‘ 4 
Work Gudiseace cee ‘0836 089 108.0844 .08i4! “084 at OBS... | OMB... 00 10,009 Name of Company. Country. Product. | Stock. | value. | divs. Opening.| Closing. 

: wy ~~ |" Francs. | Fr. | Fr. | Fr. | _ Fr. 
Total sales 812,494 shares. Acieries de Creusot.. ..... . France. . . Steel mfrs.. .. | 27,000,000 2,000 1,700.00 | 1,730.00 

ean ae ae = SF i * Wirminy... 5... ae ..t 3,000,000 = 500 | 2310.00 | 3,300.00 : 
. = ‘* Huta-Bank...... | Russia.. oes APOM GE Bheek . 6S. sc c0es- 500 | 3,335.00 | 3,280.00 

Colorado o Springs (By Telegy aph.) a “la Marine....... France. .. Steel mfrs.....} 20,000,009 500 .00 | 1,395.00 | 1,350.00 : 
‘ — sngie - ig WOME cdc. Piatietectneca besten are aoe 

y. - Dec. 19. | Dec. 20. Dec. 21. Dec. 23. Dec. 24. *Dec, 25. leo jE ind adnan counts 500 =, 176.00 2,025. 2,100, 
a of - 7 | 1. | ‘ s Briansk ssi Kec ag COMBE SEOs verdvccusege) * GRE sores 415.00 | —— 

7 ompany. va | | q " B Champ d’Or. . wiathaeee:o pa Gold.. edek 3,375,000 3 | 3.7% 28.09 | 30.00 BE | He L. | H. é Le He <= ae L H. L. Ccuateicns x Ty Coal. ae 600,000 300 | 90,00 | 2,335.00 | —. 
cacis 25 2: 254 | EMMOW Os. 0 o 660046530. 80008 DOM ie acidic: oo Vv eiwesesnee dane eeanedst ans en 195.00 | 995. 
jem 1 ‘E . ‘2 sy ue | k a Dourges.. .. sevees FPAMCC.. 2.006. 88 | ees eee es 12,000,000 500 | 10.00 | 24,700.00 | 24,700.00 
Anaconda........... a1: Z| “og | Dynamite Centrale...... ... Jc ybe URDIOMINON S55. .0<coccececat GG) anee 565.00 | 566.50 
Argentum.. 1 0846) | Escombrera- on berg....... Spain. 4 Pad praaten <ai¢e hanna 500 50.00 740. | 749.00 i 
Bi ttle Mt.. 1 "16 Fraser River. ahaa ‘ Brit. Col’mb.. Gold...........! 250,000 a eee 4.00 | 4.00 
3utterfly Ter.. 1 20 isa Se che. g 4 ae. Bokivia. ....... Silver. ...... 40,000,009 125 5.00 92.00 | 94.50 
Cc nig A Creek ia Ss | 1] [00 | :0834| .09 DME a gr icdy. sdescdacices Greece ........ Ziucand Lead. — 16,300,000 500 25.00 340.00 | 345.00 
Dr. Jack Et a 4336 "42l6| 14646 Malfidano.. SE anig EL alee Zine. 12°500,000 500 | 12.50 440.00 4200.00 
El Pain Rice bs ps a | 1| .6¢ 6046 "6314| |63 Metaux, Cle. Fran. de...... France........ Metaldealers.. 25,000,000 500 22.50 373.00 | 370.00 
Meith MORNE ooo ok ce cs 1 140" 1.3834 1.424 1. Mokta-el-Hadid..............Algeria........ Iron. ...+ 18,312,500' 500 | 35.00 835.00 | 849.00 
Fanny Rawlings. ........... A, ae eel ee A Wathie MAN, .......0.0s600 Russia. . Pe trole um. bob ae aie needa ele oe ds oa at) > eT ee i 
Findlay. ... es assesstees 1| 11036! 09%| ‘u |° Tien osseisntsey sone bes ; 431.00 | 9 ee 

told Dollar..... 1... p ; ‘10% MI icc vic oe wa va aid che caer 9,900. 9.500. 
Gold — Ce eter ; an = a1. "f ‘6 ; SS ; Nickel 1 i vaaanhanaea N. Caled’nia.. Nickel.......- 10,000,000 490.00 490.00 : 
Golden Cycle... 2.2! 1 60%4| : : ‘6136| 162° |" (601g | 1! Penarroya.. i eae GCOMESONG x5, 6's aon) sata ces 1,060.00 | 1,055.00 

. Golden Fleece........ 1 Rebecca. .... . Colo’ oa Wes Ge eos cess 5,000,000 1.25 | 1.25 
: ee ake 1 Salines de l’Est.. . France........ MGS Reale) ccs boonseuager 272.00 | 279.90 

Ingham. Con......... 1 Salines du Midi.. soaies Si cae eatle ted ais oo wade rena 900.00 898.00 
" lab coy. heen cece ia Vielle Montagne. ........... Belgium. iedins | pees | 9,000,000 560.00 | 550.00 f 

) SORE Dick soxcctens acinel es 
) Keystone. ... ee 1 i 

zast Dollar. 1 
0 Lexington... ... 1 TORONTO, ONT. i 

Mollie Gibson ........ 1 
Moon Anchor......... 1 ita s ee AS : aes 

oe i Bere ee oe pees ever bret tes (oe Nameof |__| Dee. 17. | Dec. 18. | Dec. 1% | Dec. 2. | Dec. 21. | Dec. 2 Pitre Digg |sgaaal naar (naas ‘ . ees |par| | ! iii 
oO im ££@rmacist........... coe . | Pinnacle .............. "222] 1 {108 | [07 "| 08 | 107 | 0734, 07 | 0836) -0 jval| H. | L. | He) L.{ WH.) L. | Be) | Be) | | 
‘ Vindieat Pa taksWeoatesedasra® 1 (2.93 lo .75 |3.00 2. Th -y a : = - = oe iz. Geesiehd a ee are ee Re rae ——-' —— isle 

. indicator, Con.............. 1 1246/1. 2144 /1.24 20 /1.2 : : | | z - Work See eee au 8| “Oeig 00 “0836! 0044 .084' {0934 107%) .0986) <etnn Cai | 1) ahaa SOPCEE ions. MO bevy 0236}...... Ri is.c O. haees 

4 *Holiday Cariboo McK.. to aie ae 15 14 eb 14 1434) 136) BH | .1 |. | 13% «2,500 
-- ——— — | Center Star......... eal 1; .32 .29 .32 .30 3144; .30 31 .27 | .3l 2 | 3 .29 2,000 

. ore aS | _—o N. C...........| 25) 80.00) 75.00) 80.00) 75.00) 80.00 75.00) 80. ie 5 = te on "ioe ais cxd 
t DOOR TWEE... vccécesse | 1 .08 0246, .03 0246} .03 0234} .0234 .02!4) .0% -02 -0294; .0234)...... 

i MONTREAL, CANADA. . Dec. 19. | Fairview. ............. | 1) 20436) 103%6| 10446! 103 | [0456 103 | (05 | (0334) 0436) .O33¢) O4tg| (03 1222 * 
) = = as — | Morrison. . ee 1) .033¢|......) .04 |......] .034¢) .0294) .04 03 | .05 -03 | .04 .0246 
: Name of par Nome of par | Mt. Lion.: vocaesp c ap aE ae ee ep ee | 28 | 23 | 28 | :20 | -38 | Ee sass 

Company. val H. L. Sales Company. val H. L. Sales a Weis, .. cos: | Uy 2644 204 266 | is = = oI * 2 | = ty = Scala 
Se ee ere ae mest PSE sa savaceaneaas - i ‘ 2 | It. 20 |. : OR occ. 

: Big We aces nvnsks c's $1 MEME tice es tecleweces Montreal-London ...... 90.24) 0236 |........)0.00.. Rambler.. nee 1\ .70 | .63 | 63 | .70 | 70 | .64 | .70 | 60 | .69 | 62 ...... 
Can. Gold Bieta mead eae MG 1 OE. fo nces Novelty. vce cccccee : pbseceeelsccevenc[sdivee | Republic... cteeeseal 1 O04 O34 044 O84 O44 034 04 | 034) G4) 036 0 03% 1,000 

ClGS....... 5 Seeerres rts t rl reer 2 Gard hank tte sa eee cee stesso eene i RE RE aed ae I. : : | Ye Bo a iS oS 

? Deer Trail Con.......... 1 036.0244... North Star. . talel ae MA eas. | War Eagle Cons....... Pa ee | 12 ‘09 | {11 | [09 | [10%) (09 | Sn | {9 | Cn | -09 200 
: Evening Star........... 1 -04 He \essaga Payn Sag ole 16 Bere Winnipeg.............. 1) 05 | .02% | 03 | .05 03 0246} .05 | 03 | 05 | ORG)... 
) Golden Star............. 1 04d | .083 |...... Rambler-Cariboo... Seow sis’s Bohs sens sc elaeeteveidesaes» | Wonderful BOB 3 Wik Me ooo es Cte. es Fe is | Meth). 
: Gold Hills Dev J EE boxe th cE cliavees Republic Con .........- D. loxcaddvatadadceee peeves | Develop. Co.. | j 
y Rees acs 20+: : Slocan-Sovereign : — aaa wh: Can. G. F.8.. 1) .0434| .0334' .0444] .03%4/ .0434 0434) .03%{| .0434) .0334| .0434| .03%4 

on Shris . MEG Wvecece ~— porno neon en omen pbabinis 
ontreal, G. F 1 a ey Wp giesetheks Dy | ~ Total sales, 1 y shares. 



Price. Barium - Abrasives— Cust. Meas. Cust. Meas. Price 

Carborundum, f.0.b. Niagara Oxide, Am. hyd. eryst....... Ib. $0.0234 

Falls, Powd., F. FF. FFF.. Ib. $0.08) sulphate (Blane Fixe)......... * 02 
GRRERS, cc vise cicccccccevecss e 10 Barytes— 

i | oe - .017@.10 2 a 
. ate allie BD; CEG: TO: Bio sc vacucevces sh. ton 9.00 

Chester, Mass...........++.- 0440.05 : 7 ae 

Crushed Steel, f.0.b. Pitts- wt omaha ee tae — 
eT Sek eee “ 05% Se, TOA, Be cccccccnvsscc + 1.75 

Emery, Turkish flour, in kegs. 03% German, gray ee hae eaue : 14.50 

Grains, in kegs.........+. 05.054 EE Des eos ossenesn ; 17.00 
Naxos flour, in keys........- 03% Baux_te—Ga. or Ala. mines: 

Grains, in kegs.......... 05.05% PUR OOD, 6 os c0cccesorseces lg. ton 5.50 

Chester flour, in kegs....... 03% Second grade..............+. «i 4.75 

Grains, in ’kegs........... .05@.05% Bismuth—Subnitrate.......... Ib. 1.40 

Peekskill, f.0.b. Easton, Pa., DID. os dedecandensesee - 1.65 

flour, iN Kegs.-....-----. 014 | Bitumen—“B”.............. = 03% 
— ec eeeee * - 02% or de ckbesncssbknewsuee omen 05 
rude, ex-ship N. Y.: Ab- 

bott oes Ae oa ig. ton 26.50@30,00 Bome Ash.................... **  0244@.02% 
Kuluk (rurkey) dee e * 99:10 24.00 PES véxikiensednnnse acs vane en *  074@07% 

Naxos (Greek) h. pr...... “ 26.00 DSS cncusuvavessorbi sane sia 40 

Garnet, as per quality......... sh. ton 25.00035.00 Cadmium —Metallic .......... i. 1.40 

Pumice Stone, Am. powd...... Ib. O123@.02 SaIDNALC.....----+0r00eeeeeeee 100 Ibs. 2.00@2.50 
Italian, powdered........... 0144 Caleium—Acetate, gray...... 1.25 

Lump, per quality..... ..... 04@..40 * tbrown.... “ -85 
Rottenstone. ground.......... e 02144@.04144| Carbide, ton lots f.0.b. Niagara 

Lump. per quality......... - 06.20 Falls, N. Y.. or Jersey City, 
touge, per quality............ .10@.30 Es De sesponeabencedesweenes sh. ton 75.00 

Steel Emery. f.o.b. Pittsburg.. 07 Carbonate, ppt........02.2.00- Ib. 05 

PRE ORI E so snatic vee cnvek 100 Ibs. 79.80 

Acids Di A cccctcucateeceeiesane : 1.00 
Boracic, crystals... 2.22.22. -10%4@.11) coment— 

POWERING. «..-.-++20-0+00+ ~ — +114@-11% portland, Am., 400 Ibs........ bbl. —-1.70@2.00 
REREUNL, GUE GE.» ++-00+>s : “I6| — Foreign.........0.s.sseee0ee “  1,65@2.25 
Chromic, crude.. hho aaw eens 5 —D “posenfaio” $00 Ibs......... a 95 

ie pease ay iS whe cs = Slag cement, imported........ 1.65 

PE Dikbendeetabstddvesduen ve 25 Ceresine 
Sulphurous, liquid anhy....... Pm og, Orange and Yellow............ Ib. 12 

WMDs So nsiwabecesissvasceses - 13% 

Aicohol—Grain............... gal 2.59| Cs alk—Lump, bulk............sh. ton 2.45 
Refined wood, 95@3i% ........ - -60@.65' Py) ‘. per quality............... Ib. -0334@ .06 

PUrifed.......-2-. +se 1.001.500 Chio tme—Liquid............. = .30 

eet 100 Ibs. 1.75 Wate. ....0-.2sreereeeerveres . 10 

PMMA Civwvcshipbotsgceseesds - 1.85 Chrome Ore— 

GL dsbebbbeatakenddenar - 3.00| (50% ch.) ex-ship N. Y.........lg. ton 24.75 

DO CE niccuskoesneads - 2.75@3.00 Sand. f.o.b. Baltimore........ “is 33.00 

Bricks. f.o.b. Pittsburg........ M 175.00 

Aluminum — Clay, China—Am. com., ex- 
Nitrate... ... 000.6 ee eeeereeeee Ib. 1.50 RD Wis sone censsancsca ig. ton 8.00 
Oxide, com’l, common........ Pr. -064%4 Am. best, ex-dock, N. Y....... “ 9.00 

Best... ....02-eeee ceeeeeeee i .20' English, common............. + 12.00 
PUPC.. 2222. e eens ce ceeeeeee a 86 DE NS. iccnsasectsancen - 17.00 

Hy Grated ......scccsccscsees 100 Ibs. 2.60 Fire Clay, ordinary........... sh. ton 4.25 

Sulphate, pure................ . 1.50@2.00 DIRE ckaueevereb anueasxkibicn * 6.00 

COMP]... 66s. cece eee e eens . LUNG S5 1 - lip Obey. .s..6cc00e0sn0see0see - 5.00 

Ammonia— Coal Tar Pitch............. gal .08 
eo Ib. 08 Cobalt—Carbonate............ Ib. 1.75 

RR Te iS ‘ss 0BY ED niukdoagetvke tebOens cas ” 1.50 

OP Me caren i “ 0334 Oxide—Black.............+.+- Fe 2.26@2.30 
eae) Rane AU Re kd 05% Os os conc vvnenetgosousenes 5 2.28@2.40 | 

| Smalt, blue ordinary........ ea 06 

Ammonium— DE ccticcsueen des beubbaony - 20 

ER Oe 0814@.08%| COPPETAS. ........---0.000200. 100 Ibs. — .30@.35 | 

Powdered...........0.ss0008 “ — -99@.0914 | COPPEF—Carbonate............ Be. -18 
Muriate, grain................ a 05%, Chloride panhaswcesbsvcrcoceses 2 

Reema Brat AOU oo ae “ 0854 Nitrate, WIE, os idccistesess ee 39 | 

Nitrate, white, pure (99%)..... “ 12 EORD, COND Ts ossencdeencspesas ™ 19 

Phosphate, com’l.............. ° .09 CryOHte .............-020+000 7 06% 

NE Ns cn bucesipsspese . .60 Explesives— 
Blasting powder, A........... 25 Ib. keg 2.65 

Antimony—Glass ............ vs .30@.40| Blasting powder, B........... - 1.40 
MDa saccesbesbenhocs - .05144@.06| ~ Bi obersswwnne lb. 25 

Powdered, ordinary......... af .0534| “* Rackarock,” B.......-.....- es 18 
hc cwnnsrcences - -0844| Judson R.R. powder.......... a -10 

Oxide, com’] white, 95% ...... re -0944| Dynamite (20% nitro-glycer- 

Com’! white, 96% ............ E 12 BD sg eo crvdcvercesstenesc - 13 

RNG ioc bei cccnsisencss " 07 (30% nitro-glycerine).......... “* 14 

EE SRC dicwscsvcsess ” .16 (40% nitro-glycerine ........ ac 15 

Arsenic—White............... “  084%4@.038Y Gas aenepyerina rae rae 16% 

Dietivnveras¥stcicssrarcceas : Se eee m4 
ss (75% nitro-glycerine)........ sc 21 

Asphaltum— Glycerine for nitro (32 2-10° 

pA NS secon ennnnce sh. ton 82.00 BO.) . 0 ee eee ee cece cece eens -18@.13%4 
I he he Ib. .01146@.0316 Feldspar—Ground ........... sh.ton 8.00@9.00 

Egyptian, crude............... .05144@.06 Flint Pebbles— Danish, Best. .lg. ton 14.75 

Trinidad, refined.............. sh. ton 35.00| French, Best..........++......- 3 11.75 
San Valentino (Italian)........ lg. ton 16.90, Fluorspar— 
Seyssel (French), mastic....... sh. ton 21.09| Am. lump, Ist grade.......... sh. ton $14.40 

Gilsonite, Utah, ordinary...... Ib. 03 2d Qrade.....-..-.+eee sees az 13.90 
NE ce tee simwabe tn ee - 0334 Gravel and crushed, Ist gr.. “ 13.40 

PR RE ockpckbesiescece * 12.40 

Barium— Ground, Ist grade........... u 17.90) 
Carb. Lump, #0@90s......... sh. ton 25,00@27.50 OA QTAAL......- 00000005008 ° 16.50) 

MONE So ott oc nce *  36.00229.00| Foreign, lump................. **  8,00@12.00| 
Powdered, 80@90%........... Ib. .0134@.02 NNN Fee eg ok os *  11.50@14.00| 

Chloride, com’l. ............... 100 Ibs. 1.6734@1.76| Fuller’s Earth—Lump....... 100 Ibs. 3) 
Chem, pure cryst ............ Tb. © OBL POWGOTO. 00.6. cccccsvccceccs ‘ 85 

Nitrate, powdered. ............ es 05% | Bete IMD. «0.0 ocecsccccccce 12. | 

THE ENGINEERING AND MINING JOURNAL. 

CHEMICALS, MINERALS, RARE EARTHS, ETC. CURRENT WHOLESALE PRICES, 

Price 

Dec. 28, 1901. 

Cust. Meas. Cust. Meas Price 

Graphite—Am. f.o.b. Provi- Mat WIOWE « 2 0 5000006006 sh. ton $ 19.00 

dence, R. I.. lump......-- sh. ton 8.00 iMod, osscaNs x tasousiene 16.00 
CE ee ~ 30.00 Ocher, AM. common.......... as 9.25@10.00 

German, som. pulv............ Ib. .0134@.01% RRC ee ne ear Ai cae * 91. 2525.00 

Best pulverized.........+++. ve O14@.M Dutch, washed.............. Ib. ; 0434 
Ceylon, common puly......... ** — 0234@.03% Fronch, washed.......0...< “ 14@.02 

Best pulverized............- sia -04@,.08 Orange mineral, AM.........- “ .08@.0844 

RIN NES: voy50ccesssnses ac i 0144 Foreign, as to make......... * 08144@.1114 

Gypsum—Ground............. sh.ton ¥%.00@8.50| Paris green, pure, bulk........ - 12% 

POTCMBE. 22.002 vvescccsccies ~ 7.00; Red lead, American.........+.- - 05% 

yes backnassenteupe yank lg. ton 4.00 POON iis «osc 00 ss60000s50 *“ 0744@.08%4 
English and French........... ** —-14.00@16.00; Turpentine, spirits............ gal 3734 

Infusiorial Earth—Ground. | White lead, Am., dry.......... lb. .04146@.0434 

Amoriogn, best...........2-.- e 20.00 American, in Oil.....-.-++--. * 05% 
POEs oss cavpncivixcsnipaes. ° 37.50] _ Foreign, in oll.............. “ O74@.0914 
UNMNND Sc acac es eskis seuss sees “ 40.09, Zine, white, Am., ex dry...... ¥ 0136@,.04% 

Fodine—Crude............60+- ik Re ~ 
RT —- PENN. i 55:0 osc kaciecnes Ib. 05 Foreign, red seal, dry....... “ .0534@.08 
SM IONE ES os cdniveincenens 6 0144 Green seal, dry........... ‘ .0634@).09 

TIUC.....0022eseeesseeeesees : __ 04] potash— 
Oxide, pure copperas col...... 5 -OX@.10 Caustic, ordinary.............- “ OL7K@.06 

Aes tecape agiaiailanteaaanaale ; oe een “ 061% 
es “as .01@.0146 

SOR bai tives shales siderees “ 01@03| Potassium— a - 

Kaolin— (see Clay. China.) sees =: 
Mryolith—(see ryote.) 5 nay, pg) Bichromate, AM......-+++.++. ap -0814 

NG SND. honnne 5 NOTE) Sainte cc susansssnceyesese: “0816.09 
Choe ata “ 0614 ee hydrated.......... Fr — 

+ wee ss , PAICIMOET . cc cccccccccvccceces -0334@..0334 

epee acsreesrpere* on CHIOMERES . co ccccsccccccessccces = .B5 
Lime-Com., abt. 250 lbs...... bbl. £0 Cyanide (98@995) 24@.25 

Finishing. ....+++++++++++eeee0e , POT Aa noe cerccuvgeulice sa ha0% 9.05 
Magnesite —Greece. Manure salt, 20%.........eseees 100 Ibs. 66 
CRS GEE) ccccccccvevcccecens Ig. ton 6.50@7.00 Double Manure salt, 48@33% 1.12 

RE cn bsncardssdvacvesseen sh. ton 14.00@15.00 Muriate, 80@854..........-+- 1.83 

Bricks «.+.+++++++++eeseeeeeees M BRS Ne geo a SS Eh + 1.86 
Am. Bricks, f.0.b. Pittsburg...“ 175.00 Permanganate, pure cr....... Ib. .1244@.1234 

Magnesium— Prussiate. yellow...........+.. " 18% 
Carbonate, light, fine pd...... Ib. 014 ro acosuctivs scosausseseen “  87@.8714 

BUOORS ...-000+0sereerceenere < 06@.07/ sulphate, 905..5........200000 100 Ibs. 2.11 
Chloride, C008"... ..000.s0c0000 a 0134 BD ee ait al i A “ 2.14 

BUBOE. 2. .s0csesceescrovernns . er ARANNERE. Sy xs'5sceanagzses'sos' unit 35% 
PDS scuubstnesecarsaneeenes a .60 Quartz—(ee Silica) 

MALS wetheeuresedana 100 Ibs. .75@.95) eat 34% : 
Manganese—Powdered. Salt—N. Y. pcomnetgin seksbasua *. tom — 

70@75% binoxide.......... Ib. 04@.01g| *- ¥- Sericultural............. 1.50 
crude, pow’d. Saltpetre—Crude............. 100 Ibs. 3.50@38.55 

T5@S5% binoxide..... “  01144D.0214 ONG oo svn i sc edescccaene * 4,.3744@5.37% 

85@90% binoxide.......... .024@.0314 Silica—Best foreign........... lg. ton 10.00@11.00 

90@95% binoxide.......... “ .034@.05% Ground quartz, ord........... sh. ton 6.00@8.00 

RR a Tad ead) a “ .16@ 20) MG ean dcdkusesssanecaens = 12.00@ 13.00 

ED sbvcnednanvescusceeses “ 04; Lump quartzZ.........eeeeeseee = 2.50@4.00 

Ore, 50%, Foreign ............- unit 23@..24 ES. s cvic read csavas ous wa 2.75 

EARS: acs Scusebiseceass “ 30, Silver—Chloride............... 0Z 65 
Marble—Flour................ sh. ton 6.00@7.00) Nitrate.........eseeeeeeeseeees a 386 
Mercury-Bichloride.......... Ib. 7 a San che nace Seedecbeonneeeas om 85.@1.10 

Mica—N. ¥. grat, conme...... se 13 - ts weitevia\ Genes cuxas Ib. 0644 
FAN€....-+0+020eeseeeeeeeeees . -01@.05| Chlorate, com’l............005. *  081K@.08%4 

Sheets, N. C., 2x4 in........... - .30| Hyposulphite, AmM............. 100 Ibs. 1.60@1.65 

Re aopctir cast seimneces “ fe] GOMER... oe nensececncccscee 1701.90 
‘ . os PORORIE. cvccccesccsccccoccese Ib. 45 
PR oc ckcdescipyaconyecsd 1.50 I 6 o5GN55. 5 ddde50 08a “ -R% 

RS oak cakes shuns sdemenst - RT Ss vo. waked eisarvseses = 1044 

RE noche “ 3.00 = CONC. + sees ereeeeeeeees Es = 

Mineral Wool peas one tig 
DU, TINT 5 a cksccccecassed sh. ton 19.00 MEN Sc hapencus Sek asses Ib. 014 

Ci duh o5csssavieaanss sig 25.00 Sulphite crystals. as 024% 

SRO, BONG a 5 oie dc de sccess = 32.00 Sulphur—Roll TT re 16€ Ibs. 4 

Rape kes Op R NP : 40.00) Viowers, sublimed..ctscsc. 2.15 
Nickel—Oxide, No. 1.......... Ib. 1.00 Tale—N. C., Ist grade..........sh. ton 13.75 

rE SccaaSnees Somseeeen ~ 60} N. Y.. PobroUs, HESt. .... 2.000 sg 10.20 

NIE sa Lah isnwssdodeon “ ang.) FE Bea on escreeessenes <a 
@ils— Black, reduced 29 gr.: VT —ROMGIAT. «ooo ac cccscsccccs bbl. 1.90 

25@30, cold test...........++. gal. .0934@.1014| Oil barrels..................++ - 3.80 
Rs avadcessuvnan *  1034@.111%4 | Tim—Crystals.......... ssesseee Ib 0@21)4 

eco “  1134@.12%4| _ Oxid : __ 
NEE Ss csenkssesscnsesns “*  0934@.09%4 Uranium—oxide Keaessoas<s. rf 2.2503.00 

Cylinder, dark steam ref...... ** ,0834@.1034 ee, ch. pure........ MO. 

Dark, filtered.............+-. © AMGDUM) Giletds........cccccccccccs  * 05 
Light filtered.............+.. © \ MMMM cs systsnadgr en aidesshsnns * — 0556@.09%4 
xize GONE GO. csccewssswees ** 2134@.2634 Sulphate ....-+-+++eeeeereeeees “ 0246@.0254 

Gasoline, 86°@90°............. a .14@.19 ae os 
Naphtha, crude, 68°@72°...... bbl. 9.05 | THE RARE EARTHS. 
** Stove ee geeneinaes gal. 12} Cust. Meas. Price 

SERRE SUEY HEN >=+-+-- ns 49@.51| noron—Nitrate................ Ib. $1.50 
Bosled ...cccccccscescccccees ; -A@ a | Caleium— Tungstate (Schee- 

Calcutta, raW...---+-.++++.. 7 : DM oon Sowiessbeerese avgucs .50 
IIR. <3 sh odn Suieecisacces Ib. -114 | Cerium-—Nitrate.............. “ 11.00 

Paints and Colors— Didymium-—Nitrate.......... “ 35.00 
Chrome green, common....... cc -05| Erbium —Nitrate.............. 55 40.00 

PUPC. .. ee pees eeeeeee enone a -16| Glucinum—Nitrate........... se 20.00 
Yellow, common.........+.. id 104 Lanthanum-—Nitrate......... “5 30.00 

BOSb.. ++ +20 eeeeeeeeeeeeeees a 25) Lithium—Nitrate.............. Oz 60 
Lampblack, com’l............. ° 044 Strontium-—Nitrate........... Ib. 0674@07 
Is ss hex panes beskenuees = 07 Thorium —Nitrate 49@50s....  * 5.00 

Litharge, Am. powd.......... “ ,044@.0534 | Uranium-—Nitrate............ 02. 25 
English flake.............++. = 0844 | Yttrium-—Nitrate.............. Ib. 40.00 
Glassmakers’................ 8.00 0736@.0844 | Zireonium - Nitrate.......... _ 

NoTE.—These quotations are for wholesale lots in New Yor< unless otherwise specified, and are generally subject to tlie usual trade discounts. Readers of the ENGINEERING AND MINING 
requested to report any corrections needed. or to suggest additions which they may consider advisab.e. See also Mar «et Reviews. 
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Jenkins Bros.’ Valves 
are manufactured of the best steam metal, and are fully eee. 

Why experiment with cheap valves? If you want the BEST 

your dealer for valves manufactured by Jenkins Brothers. EST ter 

all genuine are stamped with Trade Mark like cut. 

JENKINS BROTHERS, New York, Philadelphia, Chicago, Boston, 

IF YOU HANDLE 
Ore, Stone, Sand, Waste, 

See illustration of 

ROBINS BELT CONVEYORS 
in operation, on page 52 

Coal, Cement 

“PNEUMATIC” CYANIDE PROCESS. 
(Patented in U. 8., South African Republic, New Zealand, Victoria, New South Wales, South Australia.) 

Compressed Air solves the problems of oxygen, agitation, hot solution, slimes and perfect extrac- 
tion. Doubles capacity. Send for pamphlet. 

THE PNEUMATIC CYANIDE PROCESS CO., 306 Boston Blidg., Denver, Cot. 

= New Jackson Hand Power Rock Drill. 
‘“‘Not an experiment; in general use throughout 

the world. 

Send for Catalogue. Guaranteed fortwo years. 

NEW YORK, 52 Broadway. DENVER, COL.. 1756 Larimer St. 
Can be seen in practical operation at: ‘‘Escuela de Igegnieros y 

Minas,’ ees San Andres y Betlemitas, City of Mexico. 

“AJAX BULL BABBITT.” 
A Superior Brand of Anti-Frictional Metal for Lining Purposes. 
PVE ORe DnB ime eo Cem ooe lo 
Sera eS eT CA Meaty we orale iC Reese e 

WO a a CLC Le Meee 

T#E GARDNER ELECTRIC 
ROCK DRILL 

Only requires ONE to TWO horse-power to operate it and 
has been proven an unqualified success. It is now being 
in Colorado, California, Utah, Wyoming, Oregon, Montana, 
and in Mexico and England. 

Send for circular giving prices and testimonials. 

General Office and Factory: | Western Office: 
CLEVELAND, OHI0, 1726 Blake Street, DENVER, COLO. 

SEE ADVERTISMENT INSIDE. 

VOR Siri Te ie el 
General Offices: CHICAGO, ILL. 

IRONSIDES MANILA ROPE 
UNEQUALLED FOR 

TRANSMISSION AND GENERAL USAGE 

WATE R-PROOF 

Wire 
Electrical Wires 
AMERICAN STEEL & WIRE CO. 

IRONSIDES 

Manila Ropes 

Paints 

Rope and Gear 

Lubricants 

GET eteame-B 

THE IRONSIDES COMPANY 
COLUMBUS, OHIO, U.S. A. CHICAGO NEW YORK 

MINING MACHINERY. FRIED. Krupp, GRUSONWERK, .,™*. 
QUARRYING AND MINING MACHINERY. 

DIAMOND PROSPECTING DRILLS 

NEW YORK, SATURDAY, DECEMBER 28, 1901. 

WORCESTER 

UNIV. OF MICH. 

Price Fifteen Cents. 

| DOUBLE CRIMPED MINING SCREENS. | A gy - Compressors 
THE W. S. TYLER cO.. f Cleveland, Ohio, V. S. For Every Application o 

Compressed Air Power 

CLAYTON AIR COMPRESSOR WORKS, 
26 Cortlandt Street, NEW YORK. 

Complete Catalogue upon application. 

Bristol’s Patent Steel Belt Lacing 
MILLIONS IN DAILY USE 

GREATLY 
REDUCED 

PRICES 
Samples Free 

William B. Thompson Gompany 
54 Devonshire St., BOSTON, MASS. 

Mining Properties 

FLANCES 
SOFT-STEEL WELDLESS FLANGES, 
FORGED AND ROLLED FROM 

SOLID STEEL INGOTS, 
Suitable for High- Sees em 
Water or Gas Lines. 

For details as to aan ete., address 

LATROBE STEEL COMPANY, 
1200 Girard Building, Philadelphia. 

READY TO APPLY = FINISHED JOINT 

THE BRISTOL CO., Waterbury, Conn. 

CYANIDE. 
EE PAGE 26. 

The Roessler 3 Hasslacher Chemical Go. 

PENN SMELTING AND REFINING WORKS 

ASSAYING, REFINING, TESTING, Etc. 
Gold, Silver, Platinum, Etc., Bought 

903 Filbert Street, PHILADELPHIA, PA. 

One of the best informed and most reliable firms of 
Patent Attorneys in the United States makes the follow- 
ing statement : 

‘‘The Overstrom Diagonal Concentrat- 
ing Table, now being manufactured by th Ameri- 
can Engineering Works, Chicago, Ill., does 
not infringe in any particular on any concentrating 
table now in use.’ 

We guarantee any and all purchasers or users 
of our table against all liability. 

We will assume the defense of any litigation which 
may result from using concentrating tables furnished by us. 

AMERICAN ENGINEERING WORKS 

Ron e BRANDEN RUBBER PUMP VALVE 
= BEST 
PUMP 
VALVE 
MADE. 
One will 
outlast 
several 
ordinary 
Rubber 
Valves 
Try them. 

' Also 
make 

DENVER SAN FRANCISCO 

TORS, Etc. 

Crosby Steam Gage & Valve (., 
Send for Catalogue. Works: BOSTON, MASS. 

Stores: Boston, New York, Chicago, 
d. SEE CARD OF and L ondon, Englan 

SULLIVAN MACHINERY CO. Page 45 

ALPHABETICAL INDEX TO: ADVERTISERS, Page 20. CLASSIFICD LIST OF ADVERTISERS, Pages 12, 13, 14, 1 
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uffalo Mechanical Draft Fans 

Increase the Steaming Capacity 
Raise the Boiler Efficiency 
Cut Down the Goal Bill 

THE BUFFALO INDUCED 

DRAFT FAN IS THE ECON- 

OMY FACTOR OF MODERN 

BOILER PRACTICE 

© Buffalo Blowers 
For Forced Draft 

uffalo Forge Company, Buffalo, N. Y., U.S. A. 
Sy ee OAH 

THE THEW AUTOMATIC SHOVEL COMPAN 

Lorain, Ohio. 

: 
| a 

Shovel Rotates in Full Cirole. 

7 Dipper Moves Horizontally and Cleans 
a Level Floor. 

fy by Beet te 
BIS Fee eS 
Oe 

f —— 

WRITE FOR CATALOGUE 

IMPROVED 

Mine Ventilating Fans 
mda QMa Le 

i fk 

Built in all 
sizes from 
8 to 24 feet 
in diam. 

a 

CONVEYORS . 
ANP fame 

aaa) a rene 
MADE BY 

C.0.BARTLETT 
CLEVELAND. 

NS 

- bS 

We build 
MINING 
MACHIN- 
ERY 

O. 

“Perfea” 
Hoisting Engines, Safety Cages, 

Steel and ood Coal Cars. 
Estimates willingly made. 
New Catalogue on demand. 

THE MARINE IRON CO. 
BAY CITY, MICH. 

ieee ee Ue aii m@enepneenr Mine Cars 
For Every Purpose 

We have a hobby. 

It’s our self-oiling wheel. 

If you are in the market for cars com- 

plete, car irons or wheels, advise us as 

to details and we will forward blue 

print and quotation by return mail. 

Cambridge Mining Car C0. 
CAMBRIDGE, OHIO 

SEND FOR CATALOGUE. 

DOUBLE CRIMPED 
STEEL MINING CLOTH. 

eee 

| 
a . 

ba | 
‘4 

< ee f 
} /ows | 

. m / | 
~ > | 

MINING SHOVELS. 
STEAM OR ELECTRIC POWER. 

THE BEST SHOVEL FOR 

PLACER MINING. 

NVEYFLEVATE 
TACKS, SAND, ROCK, ORES, 

RED HOT IRON,MOL TON 
SLAG, COAL AND SALT. 

& CO. 

AND MINING JOURNAL. Dec. 28, 1901. 

| 

et 

| THE PHOENIX WIRE WORKS, 

Detroit, Mich. 

2 
2 
Y 

ae 

Wheels and Axles f. 12 
Service. Watts SelLOliing Wheoke | 

Quality of our Work. | 
Drawings and Estimates furnished | 
for any kind of Mine or Ore Cars. 

SXPORT TRADE A SPECIALTY. | 

The WATT MINING CAR WHEEL CO. | 
BARNESVILLE, OHIO, U. S. A. | 

A sample can of grease and one ALBANY GREASE CUP 
free of charge or expense for testing. 

MADE ONLY BY 813 West Street. 
> s 

Lubricates Everything. ADAM COOK’S SONS, New York City, U.S, A. 
Branch, 81 8. Canal Street Chicago, III. 

The Putman Boots. 
Embody everything that is practical in Engineer’s and Sports- 
men’s Footwear. We have for nearly a Quarter of a Century sup- 
plied the Western Hunters, Trappers, Prospectors, Ranchmen 
and Engineers(whodemand the best) and have learned through 
our personal contact with them how to makea perfect boot. 
Putman Boots are water proof. Send for catalogue of over 30 diff- 
erent styles of boots. Also Indian Tanned Moose Hide Moccasins 
and Water Proof Shoes. 

Illustration shows No. 900,14 inches high, Bellows Tongue, Made on any 
style toedesired, U »pers are Special Chrome Tanned Calf Skin, tanned 
with the grain of the hide left on (Our Special Tannage) making the leather 
water proof, black or browncolor, large eyelets and wide leather laces, laced 

at side to fit boot tight around top, sole light, medium or heavy. 
The solesare Genuine Hand Sewed (making them soft and 

P easy), and made of the best Water Proof Oak Sole Leather. 
lade to Measure and delivered in the U.&., 

CCamede Or BIGKICO FOF ooo 60 6000.600000 05 1005.50.90 ' 

34 BRIDGE SQUARE. H. J. PUTMAN & CO. MINNEAPOLIS, MINN. 

WILLIAM L. ROBERTSON 
{3 &15 Franklin St., Newark, N.J 

Assayer and Refiner 
Of Gold, Silver and Platinum. 

MANUFACTURER OF 

Patent Safety Crucibles. 
Price List on application. 

Old gold and silver bought. 

ILLINOIS 
ZINC COMPANY, 

MANUFACTURERS OF 

ORE CARS ‘Spelter, Sheet Zinc, 
For any requirements. Sulphuric Acid 

| ani Acid Phosphate. 
PERU, ILL. 

W. FISHER, Agent, 81 & 83 Fulton 
St.. New York City. 

Telephone 139 John. 

= fe = 

LUDLOW -SAYLOR. 
WIRE CO. 

ST. LOUIS, MO. 

Mining Screens 
and Cloth 

Miners’ Candlesticks. 

Send for catalogue. 

Co., Denver, Colo., The [line and Smelter are fo. Oe ; 
, Sta gents. and Salt Lake City, Uta 

Write for Catalogue. 

The 

Kilbourne & Jacobs 

Mfg. Co., 
COLUMBUS. O., U.S. A. 
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Platinum él 
HORMAL 

Balances GLASS 

ratory 
Chemicals Ware 

Everything necessary for the 

ASSAYER AND CHEMIST 
of very best quality at reasonable prives. 

EIMER & AMEND, 
206-211 Third Ave., NEW YORK. 

288 
tte lhl 

Established during the first gold discoveries in 
California. 

JOHN TAYLOR & CO. 
INCORPORATED 1895. 

63 First St., San Fran- 
cisco, C 

Importers, Manufacturers and 
Dealers in 

Assayers’ Materials, Mine and 
Mill Supplies, Chemicals and 
Chemical Glassware. School 
and Philosophical Apparatus 

Pacific Coast Agents for Mor- 
gan Crucible Co., Battersea, 

England; Denver Fire Clay Co., Baker & 
Adamson’s Acids and other leading manu- 
facturers in Europe and America, 
Heavy Chemicals, BORAX, BONE —_ 

CYANIDE POTASSIUM, ACIDS, etc., 
manufacturers’ prices. 
Manganese, ground and sacked from our 

own mine. Write for catalogue and pr’ ces. 

“Carbon a ina Platinum 

SHIMER COMBUSTION. APPARATUS 
(Patented July 7, 1900). 

Cheap, Rapid and Reliable. 
MADE BY 

THE BAKER & ADAMSON CHEMICAL CO. 
Easton, Pa. 

Hoskins’ Patent Hydro - Carbon 
Blow-Pipe and 
Assay Furnaces 

No dust, No ashes, 
Cheap, effective eco 
nomical, portable and 
automatic, 

Send For 

Price List To 

81 SOUTH CLARK ST. 
Wm. Hoskins, Room 51,_CHICAGO, ILL. 

QUEEN No. 4 ASSAY BALANCE 
Aluminum Beam Agate 

Knives and Planes. Sensi- 
bility 1-so mg. The Best Low 
Price Assay Balance on the 
Market. Send for Circular. 

QUEEN & CO. 
Optical and Scientific 
Instrument Works 

1010 GHESTNUT ST. 

N. Y. Office, 59 Fifth Avenue, PHILADELPHIA 

Richards & Go., Ltd. 
STANDARD APPARATUS 
AND CHEMICALS FOR 

Assayers & Chemists 

Ask for 

sample 

of our 

“pagy 
The QUALITY is HIGH but the PRICE 

is LOW 
NEW YORK 

12 E. 18th STREET 

Porcelain 

Dishes 

‘** Made in 

America” 

* 77 

CHICAGO 
108 LAKE STREET 

ESTABLISHED IN 1840, 

HENRY TROEMNER, 
710 Market St., - Philadelphia, Pa. 

MAKER OF 

Assay & Analytical Instruments, 
Fine eights, Etc. 

In use at U. S. Assay Office, New York; 
U. S. Mint at Philadelphia, New Orleans and 
U. S. Treasury Departments, Washington, etc., 
etc. 

Agents: E. H. SARGENT & CO., 108 Wab- 
Chicago; THE DENVER FIRE ash Ave., 

CLAY CO., Denver, Colo. 

THE ENGINEERING AND MINING JOURNAL. 

DEALERS IN ASSAYERS’ AND CHEMISTS’ SUPPLIES. 

No. 1 SPECIAL BUTTON BALANCE, 

WirTH 5 INcH BEAM. 
Sensibility 1-200 Milligramme. 
Made for particularly accurate and rapid work, and is 

guaranteed to be the most accurate baiance made. 
The balance bas a grezt range of adjustment for sensi- 

tiveness and speed, and if we know tbe requirements of the 
work to be done can adjust the baiance so as to be most 
suitable for it. 
There ars over 200 balances of this style in use in scien- 

tific, assay and chemical laboratories in the world. Send 
for Catalogue A8 to 

‘VE. H. SARGENT & CO. 
ESTABLISHED 1852 

106 and 108 Wabash Ave., CHICAGO 

Assayers’ and Chemists’ 
Supplies 

Agents for 

Munktell’s Swedish Filters. : 
3aker & Adamson’s Acids and Chemicals. 
Kob’s Fine German Glass Ware. 
Zei.s’ and Spencer’s Microscopes. 
Parr’s Calorimeter. 
Weatherhead’s Mortars. 
Henry Troemner’s Balances. 
Ainsworth’s Balances, etc., etc. 

Catalogue on application and toc. 
postage. 

PLATINUM. 
HIGHEST AWARDS at the International 

Exhibitions of 1851, 1855, 1862, 1865, 1867, 
1873, 1878, 1889, 1893, 1894, for products and 
manufactures of Platinum and 
metals. 

JOHNSON, MATTHEY & CO., LT’D, 
Hatton Garden, London. - Founded 1725. 

THE FAIR DRUG & ASSAY SUPPLY GO. 
BUTTE, MONTANA. 

Specialties in Acids and Heavy Chemi- 
cals for Montana and Idaho trade. Car- 
load rates. Apply and we can save you 
money on anything in the line. We so- 
licit your business. 

Apfel-Murdoch Company 
82 Lake St., Chicago 

to cover 

Aluminum Electrolytic Supports, 
For Copper Determinations 

We Incorporate Your Ideas in any 

Piece of Apparatus 

Save the Dealer’s Profit 

All of our latest improve- 
ments are embodied in this 
balance and it is the result of 
our 18 years’ experience build- 
ing balances. 
Among the noteworthy feat- 

ures of this instrument is the 
improved adjusting device here- | 
with shown. 

The adjusting device will ap- | 
peal to the assayer as the| 

CHRISTIAN BECKER 
Successor to BECKER & Sons and BECKER Bros. 

MANUFACTURER OF 

Balances and Weights 
of Precision 

for Assayers, Chemists, and all who require ac 
curacy of weight. Inusein all colleges and inthe 
scientific departments of the U.S. Government. 

Only Factory, NEW ROCHELLE. N Y 

Office: No. 7 Maiden Lane, New York City 

Illustrated Price List on Application 

Tel. Call. Factory & Residence, 140 New Rochelle 

| 

simplest and most convenient 
device for checking the beam, 
and consists of a star wheel ona 
threadcd : rbor, mounted on the 
center edge, back of the beam. 

By, turning the wheel back- 
ward or forward it is moved 
along the arbor and so an 
the beam to equilibrium. 

Wm. Ainsworth & Sons, 
SUCCESSORS TO 

WM.’AINSWORTH, 

Established 1859, 

HERMAN KORLBUSCH, 8R. 
194 Broadway, New York,N.Y. 

MANUFACTURER OF 

FINE BALANCES 
AND WEIGHTS 

For Every Purpose where 
Accuracy is Required. 

Send for our Illustrated 
Catalorre. 

Pennsylvania Smelting (0, 
MANUFACTURERS 

PITTSBURGH REFINED LEAD, 
Pay special attention to the making of 

SILVER FREE 
TEST LEAD and LITHARGE 
Lead either granulated, sheet, or in bars. 

Purchase Lead Ores, Drosses and Residues. 

the precious 

OFFICE: 331 4TH Ave. PITTSBURGH, PA, 
WorRKS: CARNEGIE, PA. 

Smith & 
Thompson 
Manufactur- 
ers of Fine 

ASSAY 

BALANCES 
Write for 
Catalogue 

2219 Stout St. 
DENVER, COL. | 

BLUE WELSH 
DINAS SILICA 

FIRE BRICKS 
IMPORTED AND FOR SALE BY 

ey en Oe ee 
AS WY RROAUSA SAL OREN MOY. 

HOFFMANN-PINTHER Y CIA., 
ASSAYER’S AND CHEIIIST’S SUPPLIES, 

MEXICO CITY. 

AAs tesa 

SALOCLC LE 

Apartado Postal 084. 3a Independencia, No. 10 
Agents for Ainsworth’s Balances: Denver Fire Clay 

Co.’s Crucibles, etc.; Hoskins’ Furnaces, ete.; Dr. 
Schuchardt’s Chemicals: Swedish and 8. & S. Filters ; 
oo Berlin and Royal Meissen China: Prof. Weber's 
Resistance Glassware : Siebert’s Platinum, etc. 

Manufactured by 

The Western Chemical Co. 
DENVER, COLO. sTRICTLIG.P. ACIDS 

IF IT — BE MADE 

Platinum 

For Laboratory Use and Fine Chem- | 
ical Work. Also Commercial Acids. 

YOU CAN 
GET 1T 
FROM 

408 N. J. R. 
New York 

1f interested, write for 

Denver, Colo., U.S.A. | 

B Henry Heil ChemicaliCo. 
212 & 214 South 4th Street 

ST. LOUIS, MO. 

Assay and Laboratory Supplies 
Chemical Apparatus and Chemicals 

AGENTS for the U.S. for the celebrated 

BATTERSEA CRUCIBLES, 
MUFFLES, SCORIFIERS, Etc. 

| Soda Ash, Bone Ash and- Heavy Chemicals 
| Oldest and Largest House in America 

Before buyingelsewhere, apply to us for prices. 
Satisfaction guaranteed. 

THE DENVER FIRE CLAY CO. 
1742 to 1746 Champa St., Denver, Colo. 

Manufacturers, importers and dealers in 
chemicals, apparatus and assayers’ supplies, fire 
brick and tile. 

Sole Agents forthe “ Ainsworth Balances” 
Write for Catalogues 

The Melntosh-Huntington Go., 
CLEVELAND, O., U. S. A. 

AGENTS FOR 

> vie seuuute ANI FS 
ENGLISH GROWN 
For Copper Smelting. 

PLATINUM WARE 
For Laboratory and 

General Chemical 

Purposes 

ALL 
HAMMERED 
WORK 
Crucibles,etc.,Repaired 

Scrap bought, re- 
worked or ex- 

changed 

C. ENTRIKEN 
MALVERN, P 

BAKER & CO., 
R. Ave., Newark, N. J. 
Office, 120 Liberty St. 

our ‘‘ Data’’ concerning Platinum. 
We buy scrap platinum. 
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DIRECTORY OF ENGINEERS, METALLURGISTS, CHEMISTS, ASSAYERS, ETC. 

United States: 

Page No. 

ARIZONA: 

Blauvelt, H .. 4 
Burgess, Tohn D...... 4 
Burnham, Robert..... 4 
Defty, : 4 
Heooste ie et A..... 
Johnson & Jewett.... 

CALIFORNIA: 

Bandman, Chas. J.... 
Bradley, Fred W 
Brown, R.G.... 
Childs & Hansen...... 
Cobb, Edward 8....: 
Comstock, Theo. 
Davis, William B...... 
Doble, Robt. McF..... 
Emery. 

Falke nau, Louis...... 
Harrigan, —. sine 
Henne, C. sue 
Herche Bros..... 
Hirsching, H.... 
Janin, Louis, Sr. is 
Keller & — mey.... 
Keyes, W.S.. i 
= 
Koebig, Julius......... 
Langrehr, H.C. . 5 
Mosher, David........ 6 

Noyes, William S..... 6 
Pacific Enginee zing Co 6 
Roote, Gilbert 
Shanklin, FE. S 
Simon & Quinn.. 
Stover, W. '" 
Turner, H. 
Vivier, A. ac ca ane 
Wade & Wade... 

> Be 

AQAA. & & & me me ee ee 

COLORADO : 

Abbott, Jas. W.. ‘ 
Alexande r,G.E.......4 
Arthur, Jr., E. P...... 4 
Beatty, A Chester..... 4 
Boehmer, Max........ 4 
Bosqui, Francis L.... 4 
Burlingame, E. E. 4 
Burton, H. E.. <a 
Collins, J. H. & Sons.. 4 
Chase, E. E.. ee 
Dusedan, Wm.. soe 
Dyer, H. H. . vole 
Eberenz, Geo. B . 4 
Fansh, John B.. 4 
Farish, W. A..........5 
Freeland, F. T........5 
Gilkerson, H.G....... 5 
Haff, E. L.. mS : 
Hardinge, Hal. W..... 5 
Hewitt, G. C .........5 
Kerby, E. B.. 5 
Kyle & Co., T. D.. 5 
Manson, W. O. ey 
Nicholson. oc 6 
Phillips & Co.,- Alvin.. 6 
Pritchett, C. W........ 6 
Rickard, T. A. ee 
Schwarz, The« 
Sebben, E. W 
Snedakar, J. A. ah 
Strout = an W. H...6 
SE OR. Wen ce osscccas 
Wiley, WW. Mi. ance 
Wood, Henry E. . 6 
Wuensch, A. F .6 

District OF COLUMBIA: 

2 
Hall, Clarence......... Ole 

GEORGIA: 

Nelson, D. W. C 

IDAHO: 

Huntley, D. B......... 5 

ILLINO!Is : 

Dickman & McKenzie. 
Ellis, Geo. H.......... 
Herr, Hiero B.. ; 
Hollis, Bebe vcak ays 
Hunt, R. W. & Co... 
Long, F. H.. ah 
Mariner & Hoskins. ... 
Tatum, L. W SCV Ot ee me 

co 

MASSACHUSETTS : 
Amster & Co., N. L.... 
agg , Arthur M.. 

Fisk, w. ; 
Setake yee 
Pray, Jr., Thos...._. |, DST ee 

MICHIGAN : 

Choate, Wayne........ 
‘McCormick, E......... om 

Missourt: 

Moechel, Dr. Phil..... 6 
Nicholson, Frank..... 6 

MonrTANA : 

Adams, J.C........ 
Buggy, Thos... 
Sanders, W. E 

NEw JERSEY : 

Dignowity, Chas. L... 4 

New MExico: 

Stevens, William H... 6 

New York Ciry: 

Armstead, Jr., H. H.. 
Bailey, J. Trow bridge. 
Church, John A.. 
Fearn, Percy L........ 
Hastings, John B.. 
Herzig, C. S.. 
Hopping, Roy. 
Hunt, R. = & Co.. 
Keith, N. Sons 
Kempton, eo es 
Knox, H. H. aod 
Loring, Frank C...... 
Maynard, Geo. W..... 
McCoy, Percy deusa enka 
Milliken, Geo ; 

CHAMAKH KKERRe 

auc 

Page No. 
Nicholson, F.. 6 
Olcott, C orning 
Peele . ieee 

Pearse, Arthur ‘i. 
Randoiph, J.C. F.. 6 
Raymond, Pe R.W.. 6 
Rothwell, 6 
SinpmaskW sails 6 
Westervelt Wm. 
Young.. oe 

Winslow & Me reer.... 6 

‘& 

NorTH CAROLINA: 

Boggs, Wm. R., Jr.... 4 
Gilchrist, P.8......... 5 
Pratt & Boltwood..... ¢ 

OHIO: 

Emmerton, F. A...... 4 
Smith, Sydney........ 6 

OREGON : 

NN MN ED in 5556.60: 
Esse Isty n,J.N. 
Foster, E. M. 
Hamilton, W.H.W.... 
Lindsay, Ree net 
McEwen, is Micbensony 
Pearson, MME csc cost 
Raht, C.F. see 
Rose ndale, Otto M.... APAARDAAC =» me 

PENNSYLVANIA 

Althouse, wed Ww 
Ayres, W.S... 
Catle tt, Chas. 
Fairchild, dr., a... 5: 
Hunt & Co., ol. s6 
Kennedy, Julian re dibs a 

PHILIPPINE ISLANDS 

A Sere, ZAMES W., 
f Abbott Bross 

Lake City, Co 
CONSULTING MINING ENGINEER, 

Denver Aaioem, University Ciub. 

ADAMS, JOHN COIT, 
EXAMINATIONS OF MINES AND MINING 

PROPERTIES. 
ed ~ Butte, Mont. 

GLE, WILLIAM C., 
PERUVIAN AND BOLIVIAN EXPLORER. 
Correspondence and Consultation Solicited. 

Western address, 
New England Hotel, Seattle, Wash. 

A BEES. WM. A., 
CONSULTING MINING ENGINEER, 

521 Dooly Block, Salt ‘Lake City, Utah. 

ALEXANDER, G. E, 
ASSAYER, CHEMIST, METALLURGIST. 

Ores tested in car load lots. Mailing sacks free 

aehee nes ,_ Denver, Colo. 

LTHOUSE, H HARRY Ww. 
AND CIVIL ENGINEER, 

Trust Building, Pottsville, 
Surveys, examines, reports on bituminous 

coal lands, and plans’ deeslopment. 

ALLAN. JC JOHN F,, 
Vanderlip, W. B...... 6 a G ENG. & 5 CYANIDE EXP., 

_ Mexico 
RHODE ISLAND Laboratory and Test Works, 2a Provi- 

Darling, L. B.........-. 4 encia No. 

' London Office: Care of George Thomson, 
acre ae a 8 Esq, oe Lane House, Cannon Street, Lon- 

ies, olph.. > on, ic Eng land. 

SouTH DAKOTA Cable a “Cyanogen,” Mexico. Code 
Hartgering, Jas 5 used, ae or McNeill. 

sie ae “MSTER, M. L., & CO., 
Moodie, J. W. D...... 6 
Seamon, W.H.& F. H. 6 CONSULTING ‘MINING ENGINEERS, 

Uran: Copper Specialists. 
Akers, Wm. A . 32 Equitable Bldg., ees Mass. 

tte Clement, Vic tor M.. 

au 

Lavagnino, G.. 
Neill, ~~, WwW 
Rigne ty St 6 

ee "G. H.. 6 
Weir, Thos. . 6 

VIRGINIA: 

Catlett, Chas.......... 4 

WASHINGTON : 

OE ees | 
Berbrides, 5 eee | 
Mitchell, se 6 
Rice, L. M.. sheen ee 
Sivyer, L ee tee 6 
Stretch, R. H.. ss 
Warner, Jos. ic ae 

WYOMING: 

A RMSTEAD, HENRY H., jR., 

CONSULTING MINING ENGINEER, 

Room 314, Semple Court Re New York. 

ARTHUR, EDWARD P., JR, 

MINING ENGINEER, 

Care Bimetallic Bank, Cripple Creek, Colo. 

A TWATER, RICHARD M., JR, 
GINEER, 

Leonoro, Western Australia. 
Manager: Sons of Gwalia, Ltd. 

Busey, THomas, 

BOuGLISE, GEO. DE LA, 
MINING ENGINEER, 

80 Rue Taitbout, Paris, France. 

RADLEY, FRED W., 
MINING ENGINEER, 

Crocker Building, San Francisco, Cal. 
Cable address: “Basalt, San Francisco,” 

Bedford McNeill’s Code. 

BRASCHL VICTOR M., E.M., Ce., 
ENGINEER AND CONTRACTOR, 

Apartado 830, City of Mexico, Mexico. 
Plans, Specifications and Estimates furnished 

for Mining and the Reduction of Ores. Ad- 
vice on Mining Installations. 

BREWER, WILLIAM M., 
MINING ENGINEER, 

Member of North England Institute. 
Molson’s Bank Building, Vancouver, B. C. 

BRODIE, WALTER M,, 
MINING ENG. AND METALLURGIST, 

Angel No. 6 (P. 0. Box 965), Mexico City, Mex. 

ROWN, “ROBERT GILMAN, 
MINING ENGINEER, 

310 Pine Street, San Francisco. 
Manager Standard Cons. Mining Co., Bodie, 

Cal. Cable address: “Argeby, San Francisco.” 
Bedford McNeill Code. 

ASSAYER AND CHEMIST, 

Butte. Montana. 

URBRIDGE, S. “i 
CONSULTING MINING ENGINEER, 

Mining Property Examined and _ Reported 

421, 422, 

BURGESS, JOHN D., 
CONSULTING MINING ENGINEER, 

Specialty—Concentrating, Leaching, and Smelt- 
ing of Copper Ore 

Cable Address, Burgess, Tucson, Arizona. 
Moering & Neal’ 8 New General Mining Code. 

BURLINGAME, E. E, 
ASSAY OFFICE AND CHEMICAL 

LABORATORY 

Upon. 
423 Hyde Block, Spokane. 

1736 and 1738 Lawrence Street, Denver, Colo. 

BRURNHAM, ROBERT, 
MINING ENGINEER, 

td Nogales, A. T. 

URTON, HOWARD E., 
ASSAYER AND CHEMIST, 

Leadville, Colo. 
Specimen prices, Gold Silver Lead $1.00, Gold 
Silver, 75c., Gold soc., Zinc or Copper $1.00. 
Mailing mauhagee and full price list sent on a 
plication. Reference: American National Bank. 

ATLETT, CHARLES, 
CHEMIST AND GEOLOGIST, 

Formerly of the United States Geological Sur- 
vey Laboratory. 

Examination and report on developed and 
undeveloped pete Cable address: ‘‘Cat- 
lett.” McNeill a 1891. 

a 
Philadelphia Address, Booth, Garrett & Blair, 

406 Locust _BGest. 

Knight, W. C.......... 5 Rennie Seen _Bewick, | — & Co. 

FOREIGN YRES, W. S., 
MINING & MECHANICAL ENGINEER, 

Canada: Consultation, _aoainesen, Reports. 
eton, Pa. 

British COLUMBIA: ears’ experience as manager and super- 
Brewer, Wm. M.. 4 satin nt of iron and coal mines. 
_ — Zo ‘ -? 
owler. eee o 

Woakes, Ernest R..... 6 BALEY, J. TROWBRIDGE, 
ae . MINING ENGINEER, 

ONTARIO: 141 Broadway, N. Y. 

UTE. nxcnsssccs Cable Address: “Balisiige.” ” 

Mexico: BANDMANN, ‘CHAS. J, 
Allan, J. Bomvsrrneone ADAMS, W. J. 
Bras ee e a os ; (Author “Hints on On Amalgamation,” Etc.) 

rodie, Walter M.. .4 Ching Veale. 4 | 998 California Stet, San Francia, Cl 
Eaton: Ween > | Codes, Bedford McNeill  C, A. Moerings, and 

Peomees & Swoyer..... 6 _ Examinations, Reports. Consultations. 
erg ees &i= = = a 

: Wy, MA, cn cse 6 
Sustersic, Fernando.. 6 EATTY A., CHESTER, 
Tays, E. A. H.. 2 MINING ENGINEER, 
Vogel Hermanos.. . 6 521-522 McPhee Bldg., Denver, Colo. 

Avwstreli Cable Address: “Granite,” Denver. 
cenit Code: Bedford McNeill. 

poate, ee ee + —————————————————————————— 
ox, Schlapp & Co.. 5 JLAUVELT, HARRINGTON, 

Europe MINING ENG. AND METALLURGIST. 

ENGLAND: Prescott, Arizona. 

OE, We osc usckecke 4 Mines examined and pone upon. 
Collins, J. H. & Sons.. 4 = ————— 
Hammond. J. Hays... 5 ‘ 
ooper, Edw.......... 

Hoover HC chek ph sae 5 Bosss. \ WM. R,, mR, 
Mbp osuseke 5 AND ALL 

Pearse, Arthur L...... 6 CHEMIST MET enews, 
FRANCE: 

DeLaBouglise, Geo.... 4 

South Africa 
Denny, G. A........... 4 

South America 
PERU : 

Schafer, F. J.......... 6 

CHILI: 

Yunge, Guillerno...... 6 

Central America: 
Costa Rica : 

{ 

Pa MINING 

aes alle Gan 

d 

MINING 

: Hazl 

ENGINEER: 

: ble 

( ABC 

5 

3 Te 

309 California Street, Avenida Juarez. 

San Francisco, Cal., No, 218, Mexico. 

Improved continuous pan system. 

= 

Bosgut FRANCIS L., 
METALLURGICAL ENGINEER. 

Cyanide Testin 4 Examinations, Sen: Smug- 
gler-Union ining Co.’s Cyanide Works. 

“uride, Colorado. 

(CHASE, EDWIN E., 
MINING ENGINEER, 

824 Syeun Building, an, Colo. 

HILDS & : HANSEN, 
ASSAYERS AND ANALYTICAL CHEMISTS 

127 W. First St., Los Angeles, Cal. 
References: _Farmers’ —_— _Merchants’ 

(CHOATE, WAYNE, 
MINING ENGINEER, 

Examinations, Consultations. 
MoNeil’s Code. 10 Buhl Block, Dorset, _ Mich. 

Bank 

(CHURCH, ‘JOHN A, 
MINING ENGINEEE, 

Specialist in Gold and Silver Mines. 

11 William 8t., New York. Cable: “‘Scotist.”” 

(CLEMENT, VICTOR M, 
CONSG MIN, ENG. & METALLURGIST. 

McCornick Building, Salt Lake City, Utah. 
Cable eteress: # “Orocobre,” Salt Lake City. 

OBB, EDWARD S 
CONSULTING ENGINEER. 

rts, Tests, Expert work in Mechanical 
a ydraulic Subjects. Over 20 years’ expe- 
on ——_ reference. 

Building, Los Angeles, Cal. 

(COLLINS, La. & SONS, 
MINING & METALLURGICAL ENGRS. 

Band Street ao London, E. C., - 
i Collins, F. G. S., Central city C 
CE Collins, Silverton, Colo., 
H. F. Collins, A. R. S. M., Tespa, Tebasco, 

Mexico. 

(C OMEY, ARTHUR M., Ph. D., 
ASSAYER, ANALYTICAL & CONSULT. 

ING CHEMIST, 

Mill Run Tests. 82 aay S., Fescae Mass. 

Comstock, THEO. B., 
MINING & METALLURGICAL ENGR., 

M. A. I. M. B. M. Inst. = B., England 
534 Stimson Bldg., Los lea, Calif 

Cable address: ibico. —_ 
(Lieber, Moreing & Neal Codes.) 

Thorou ughly familiar with California, Arizona, 
Nevada Mines and California Oil Fields. Man. 
oon for foreign capitalists. 

)ARLING, L. B,, 
METALLLURGIST, CHEM. & ASSAYER, 

Works parcels of ores of 100 lbs. to 10,000 
Ibs. for testing mines. Gives best methods for 
working ores of Gold and Silver. 
— of New England —_—s Bureau. 

___ Providence, R. I. 

DAvEY, FRANK 7 

MINING ENGINEER AND METALLURGIST, 

___Laboratory, — Baker City, Oregon. _ 

Davis, WILLIAM B., 
CONSULTING & MINING EXPERT, 

Work on the Deserts a Specialty. 
527 _ Homer wmer_Laughlin 1 Bidg., Los Angeles, Cal, 

DEFTY, W. , a 
MINING ENGINEER, 

Phoenix, Arizona. 
Consulting, Examinations, Reports. Thor- 

ough knowled dge of Arizona and Wes 
Codes: Lieber’s Standard; Bedford McNeill 

Cable address, Wed. 

DEN! N Y, A. 
MINING & CONSULTING ENGINEER, 

P. O. Box 4181, Johannesburg, 8. A. RB. 

Consulting Engineer to Messrs. G. L. Albu. 

DEWEY. FREDERIC P. 
CHEMIST & METALLURGIST, 

908-914 G Street, Washington, D. C, 
__Patent Causes. 

Pickman & MACKENZIE, 
— See ASSAYERS & CHEM., 
104 Rookery Building, Chicago. 

Telephone, Harrison 2560. Assays and Ore 
Analysis. Sampling Ores as smelter, 

_furnace _or '_ mine, 

Disnowrry, CHAS. L., 
CONSULTING AND MINING EXPERT. 
Gen. Mgr. Arlington Copper Co. 

Office: Arlington, N. J. 

>) OBLE, ROBERT McF., MceF., 
MECHANICAL, HYDRAULIG, ELECTRICAL 

Cc Iti Soper i a Co ti onsulting, — mares e- 
Mills Dallding, =_—— 

UESDAU, Ww, 
MECHANICAL a. 

Mii Denver, Colo. 
Builder of Wine Rey aoe ‘ll work guaran- 

_teed. Send for particulars. 

DYER. H. #H, 
MINING ENGINEER, 

707 8S. Tejon Street, Colorado Springs, Colo. 

_Mining _Properties examined _and _ managed. 

BEREN -, GEO. B., 
ASSAY OFFICE & CHEM. LABORATORY, 

Junction Victoria and Union Avenues. 

Pueblo, Colorado. 

+LLIS, GEORGE H., 
ASSAYER & ANALYTICAL ag ol 

103-5 Metrop’n Block, 163 Randolph St. 
ner Faeports end tee torme. 

eports on mining properties. 

‘MERY, A. iA. LL. 
CHEMICAL "AND MINING ENGE., 

Assay and Analytical Laboratory. 
Examinations, Reports and Promotion of Mines. 

ndiana and 24th Sts., San Francisco, Cal. 

+ MMERTON, <3 A., 
CHEMIST, ASSAYER & MET’L’G’ST. 

Mining Properties Examined and Reported on. 

9 Bratenahl Blidg., Cleveland, O. 

‘SSELSTYN, J. N., 
MINING ENGINEER, 

Mine Examina- 
Baker City, 

A Specialty of Operating an 
tions. 

FAIRCHILD, JR, S. E, 
CIVIL AND MINING ENGINEER, 

25 North Juniper Street, Philadelphia, Pa. 
Rapid Stadia Surveying. Reports on Mining 

Properties. 2 

ALKENAU, LOUIS, 
ASSAY OFFICE, CHEMICAL LABORA- 

TORY & SCHOOL OF ASSAYING. 
Sacramento Street, San Francisco, Cal. 

Consignments of Ores and Bullion Received 
and their Sale Negotiated. 
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}ARISH, JOHN B., 
- MINING ENGINEER, 

517-520 Cooper Building, Denver, Colo, 

Cable Address, Farish, Denver. 

[/ARISH, WM. A., 
MINING ENGINEER, 

806 Equitable Building, Denver, Colo. 

Cable Address, Bilfarish. 

EF EARN, PERCY L., 

MINING ENGINEER, 

36 Wall Street, New York. 

FERRIER, W. F., B. A. Sc. F. G. S. 
MINING ENGINEER & GEOLOGIST, 

Late Petrographer to the Geological Survey 
of Canada. 

Rossland, B. C. 

War Eagle Con. Min. & Develop. Co., Ltd. 

ISK, WINTHROP W.,, B.S., 
CONSULTING MINING ENGINEER, 

Examination, aes and Equipment of 
nes. 

Fuerte, Sinaloa, Mex. 
MeNeill’s Code. 22 Congress St., Boston. 

FOSTER, C. M., 
MINING ENGINEER, 

Baker City, Oregon. 

FOWLER, SAMUEL S., 
MINING ENGR. & METALLURGIST, 

Nelson, British Columbia. 

FREELAND, FRANCIS T., 
CONS’G MIN. & MECHAN’L ENGR., 

Box 1016, Aspen, Colo. 
Mgr. Durant Mg. Co., ee Mg. Co. 

Mineral Farm Cons. Mg. Co., Aspen, 
Colo.; Frisco Cons. Mg. Co., Gem, 

Ida., etc. 

(; BBS, FRANK N., 
MINING AND CIVIL ENGINEER, 

Examinations, Management and Development 
of Mines. , 

Specialty: Hydraulic Engineering for 
lacer ee and Power Purposes. 

Bedford MoNeill’s Code. Port Arthur, Ont. 

(SILcurIsrT, PETER S., 
CHEMICAL ENGINEER, 

Charlotte, N.C. | 
The Manufacture of Sulphuric Acid a 

Specialty. 

({ILKERSON, nn. G, Bs. © 
CIVIL AND MINING ENGINEER, 

U. S. Deputy Mineral Surveyor. 
Telluride, Colo. 

APE. £4. 
Successor to Geo. W. Lloyd & Co., 

MINING ENGINEER, Cripple Creek, Colo. 
U. S. Deputy Mineral Surveyor for 

orado and Wyoming. 
Col- 

HAGGATT, ERNEST A., 

METALLURGIST & MINING ENGINEER, 

Prescott, Ariz. 

F{ALL, CLARENCE, _ 
ASSAYER AND CHEMIST, 

Bond Building, Washington, D. C. 
Patent Causes. Write for Price List. 

HAmMILTon, W. H. W.., 
CONSULTING MINING ENGINEERS, 

Sumpter, Oregon, 
. Correspondence solicited from parties desir- 
ing first-class mining propositions. Expert 
examinations of and advisory reports on min- 
ing propositions. 

oreing & Neal code. 

H4MMonp, JOHN HAYS, 
CONSULTING ENGINEER, 

Consolidated Gold - Fields of South Africa, Ltd., 
u ca .» Ltd. 

43-46 Thread needle St., London, E. C., England. 
Bedford McNeill’s and Lieber’s Codes. 

H{ARDINGE, HAL W., 

MINING AND METALLURGICAL ENGR., 

1752 Curtis St., Denver, Colo. 

THE ENGINEERING AND MINING JOURNAL. 

| HARRIGAN, JOHN, 
ASSAYER AND METALLURGIST. 

Specialty feature, Portland Cement. Assay 
work solicited. 

17 Stevenson St., San Francisco, 

HARTGERING, JAMES, 
MECHAN'L METALLURGICAL ENGR. 

yan- Designs and Erects Complete Plants. 
iding a specialty. 

Deadwood, So. Dak. 

HASTINGS, JOHN B., 
MINING ENGINEER, 

20 Broad Street, New York. 

Cable Address, Quohastin, N. Y. 

HENNE, Oe 
MINING AND MECHANICAL ENGE., 

Offices, Henne Building, Los Angeles, Cal. 

HERCHE, BROS., 
MILWRIGHTS AND ENGINEERS. | 

Construction and Erection of Quartz Mills, 
Hoisting Works, etc. Hydraulic Power In- 
stallations. Plans and Estimates furnished. 

519 Mission St., San Francisco, Cal. 
*Phone—Black 4017. | 

ERR, HIERO B., 
MINING ENGINEER, 

1246 Marquette Building. Chicago. 

Reports on mines. 

HOPPING, ROY, 
MINERALOGIST, 

129 Fourth Avenue. New York City. 

Special Examiner of Mineral and Mining 
Lands. 

Telephone 2573—18. 

HUNT, ROBERT W., & CO., 

Bureau Inspection, Tests and Consultation, 
Chemical Analyses, Physical Tests 

Inspections and Reports. 
1137 The Rookery, Chicago. 80 Broadway, New 

York. Sacks. Building, Pittsburgh, Pa. 

HUNTLEY, D. 

MINING ENGINEER AND METALLURGIST, 

De Lamar, Owyhee County, Idaho. 

ANIN, LOUIS, SR., 
MINING ENGINEER, 

_Pacific-Union Club, San Francisco, Cal. 

OHNSON & JEWETT, 
MET’L’G’STS, ASSAYERS & CHEMISTS, 

Mining properties examined and reported on. 
Mayer, Yavapai Co., Arizona. 

help. 

HERZIG, i. os 
ENGINEER OF MINES, 

Room 1404, 27 William St., New York City. 

HEWETT, Ge Gi 
MINING ENGINEER, 
Colorado Springs, Colo. 

Cable Address, “Hewitt.” Code: 
McNeill’s. 

IRSCHING, H., 
CONSULTING AND ANALYTICAL 

CHEMIST AND MINING ENGINEER. 
Processes and Mines Examined and Reported 

upon. Ammonia process. 
334 Kearny Street, San sco, Cal. 

HoLus, ie 
MINING ENGR. 4ND METALLURGIST, 

Rookery Building, Chicago. 

FJOOPER, EDWARD, ~ 
CONSULTING AND MINING ENGINEER, 

Salisbury House, London Wall, London, E. C., 
land, 

Cable Address: “LIBERTADME.” 

HOOVER, HERBERT C., 
MINING ENGINEER, 

Proad St. House, New Broad &t., 
London, England. 

LOOKING FOR BUSINESS 
AND AVOIDING IT. 

Many of the profession do not | 

advertise—think it isn’t necessary— | 

yet they are always seeking clients. | 

You don’t know what you miss | 

by being unknown to thousands of 

our readers who need professional 

LOTTE LORETO 
Dishelaaeonatnonns 

| 
a i 

dG) Xe) 

CS 

MSN ESY 

KEITH, N::S., 
MINING ENGINEER & METALLURGIST, 

Room 505, No. 95 Liberty Street. 

New York City. 

Electrolytic Treatment of Ores and Metals a 
Specialty. 

JK ELLER & CHEYNEY, 
CONSULTING ENGINEERS, 

120 Sutter Street, San Francisco, Cal. 
Cable Address: Keller, San Francisco. 

Bedford MeNeill’s Code. 

K EMPTON, C. W. & P. B. McCOY, 
MINING ENGINEERS, 

29 Broadway, New York. 
Mining, Milling, Metallurgy, Exploration, Cable, 

Macton, New York, Western Union Code. 

K EYES, W'S; 
MINING ENGINEER 

Pacific-Union Club, San Francisco, Cal. 
Examines Mines or Mill and Furnace 

Property. 

K IRsy, EDMUND B., 
MINING ENGR. & METALLURGIST, 

121 Boston Building, Denver, Colo. 

(Now in Rossland, B. C.) 
Specialty: The expert examination of min- 

ing investments and metallurgical enterprises. 

DIRECTORY OF ENGINEERS, METALLURGISTS, CHEMISTS, ASSAYERS, ETC. 

KENNEDY, JULIAN, 
ENGINEER, 

Pittsburgh, Pa., U. 8S. A. 

Machinery and Plant for the Economical 
Production of Iron and Steel. Consultations 
and expert work in general engineering prac- 
tice. 

Cable address, “Engineer, 

K NIGHT, WILBUR C., 
MINING ENGR. AND GEOLOGIST, 

619 Seventh Street, Laramie, Wyo. 

Will make examinations and report. 

Pittsburg.” 

KNOX, HENRY HOBART, 
MINING ENGINEER, 

100 William Street, New York. 

Cable Address: Socabon, New York. 

KNOX, NEWTON B., 

MINING ENGINEER, 

Room 36, 310 Pine St., San Francisco, 

K NOx, SCHLAPP & CO., 

MINING ENGRS. & METALLURGISTS, 
Broken Hill Chambers, 

31 Queen Street, Melbourne, Australia. 

Cal. 

K OEBIG, JULIUS, PH. BD. 
CONSULTING CHEMIST AND 

METALLURGIST, 
320 Sansome St., Room 52, San Francisco, Cal. 

K YLE, T. D. & CO, 
ASSAYERS AND CHEMISTS, 

P. O. Box 626. Leadville, Cole. 
Mill tests of all kinds. Samples by mail receive 

prompt attention. Telephone 22. 

ANGREHR, HENRY C., E. M., 
GEOLOGIST, MINERALOGIST AND 

LICENSED SURVEYOR. 
Examinations, assays, surveys, maps, etc. 

927 Market St., Room 624, San Francisco, Cal. 

LAVAGNINO, G., 
MINING ENGINEER, 

Salt Lake City, Utah. 

EGGETT, THOS. HAIGHT, 
CONSULTING MINING ENGINEER, 

Care of Messrs. S. Neumann & Co., 
Salisbury House, London Wall, London, E. C., 

England. 

LINDSEY, JAMES, 
CONSULTING MINING ENGINEER, 

516 Chamber of Commerce, Portland, Ore. 

Bedford McNeill’s Code. 

ONG, FREDERIC H., 
CONSULTING, METALLURGICAL AND 

CONTRACTING ENGINEER, 
84 Adams Street, Chicago. 

LORING, FRANK C.,, 
MINING ENGINEER, 

No. 4 
LUDLow, EDWIN, 

MINING ENGINEER, 

Las Esperanzas, Coah., Mexico. 

General Superintendent, 
exican Coal and Coke Co. 

Conquista Coal Railway Co. 

ANSON, W. O., 
MINING AND METALLURGICAL ENGR. 

229 Equitable Bldg., Denver, Colo. 

Always in the market for good propositions 
if can be bought on their merits. 

.” ARINER & HOSKINS, 
* ASSAYERS, CHEM., MIN’G ENGERS. 

81 8. Clark Street, Chicago. 
Assay$ and analyses of ores, weighing and 

sampling car-load lots in Chicago 
and vicinity. 

MAYNARD, GEORGE W., 
CONSULTING, MINING 

AND METALLURGICAL ENGINEER, 

Rooms 49 & 50, No. 20 Nassau St., New York. 

McCORMICK, -E.. 
MINING ENGINEER, 

1564 Hecla Street, Calumet, Mich. 

(Now in Mexico.) Bedford McNeill’s Code. 

Contiemed on Page 6 
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McEwen, ge 

MINING ENGINEER, 

Sumpter, Oregon. 

M ILLIKEN, GEORGE F., 

MINING ENGINEER, 

80 Broadway. New York. 

MITCHELL, DEANE P., 
MINING ENGINEER. 
426 Peyton Building, 

Spokane, Wash. 

M OECHEL, DR. PHIL, Ph.M., 
J. R., Kansas City, Mo. 

ASSAYS AND ANALYZES EVERYTHING. 
Chemical, Physical — Microscopical Examin- 

ations. 

M OODIE, J. w. D., . 
CIVIL AND MINING ENGINEER, 
Mills Building, El Paso, Texas, 

OSHER, DAVID, 
“ METALLURGICAL CHEMIST, 

Room 8 Third Floor, Mills Bldg., 
San Francisco, Cal. 

Chemical Treatment of refractory Copper, Gold 
and Nickel Ores. 

NEILL, JAMES W., 
METALLURGIST AND MINING ENGR. 

Salt Lake City, Utah. 

ELSON, D. W. C., 
MINING ENGINEER, 

Grantville, Ga. 
of American Institute 

Engineers. 
Member of Mining 

N ICHOLSON, FRANK, 
CONSULTING MINING ENGINEER 

AND METALLURGIST, 
New York, 253 eae. care Engineering and 

Mining Journal. 

Jo Mo., Rooms 19 and 20, McKinley Bidg. 
ome a Te adenes “Michkop.” 

Codes used: Bedford McNeill, Moreling & 
Neal and Lieber’s Standard Code. 

N ICHOLSON, HUDSON H., 
CONSULTING MINING ENGINEER, 

Room 404, People’s Bank Building, Denver, 
Colo., U. 8. A. 

Cable address: Aichen, Denver. 
t examination of and advisory reports 

on mining propositions. Specialty: e chem 
ical treatment of ores. 

N OYEs, WILLIAM S., 
MINING ENGINEER, 

Mills Building, San Francisco, Cal. 

OLCOTT, CORNING & PEELE, 
CONSULTING, MINING & METAL- 

LURGICAL ENGINEERS, 

Eben Erskine Olcott, 36 Wall S&t., 

Christopher R. Corning, 
Robert Peele. New York. 

()XNAM, T. H., 
Chinipas, Chihuahua, Mexico. 

GENERAL MANAGER PALMAREJO & MEXI- 
CAN GOLD FIELDS, LIMITED. 

PACIFIC ENGINEERING CO., 
CONSULTING AND CONSTRUCTING 

MINING AND METALLURGICAL ENGINEERS. 
Examination of Mines. Designers and Build- 

ers of Plants for all Standard Processes. 
en. et Pe Francisco, Cal. 

orace F. Brown, M.E. } 
Cuarence S. Kinc, M. E.{ Managers. 

PETERS, EDWARD D., JR, 
MINING ENGR. & METALLURGIST, 
Address Letters and Telegrams: 

Cor. Percival and Fox Sts., Dorchester, Mass. 

U. 5S. DEPUTY MINERAL SURVEYOR, 
Baker City, Ore. 

PEARSE, ARTHUR L., 
CONSULTING MINING EN 

Worcester House, London, E. C., England, and 
35 Wall Street, New York. 

Cable Address: “Undermined.” 
Agents in all the principal mining centers. 

PHILLIPS & CO., ALVIN, 
CHEMISTS, MINING AND METAL- 

LURGICAL ENGINEERS. 

1755 to 1761 Market St., Denver, Colo. 

Mine examinations. Advice and Reports. 
Milling Plants Installed. Most complete ore 
testing plant in the West. Established meth- 
ods only employed. Cyanide experts. Concen 
tration in car-load lots. Operate Bartlett, 
Wilfley, New Standard and Sperry Tables. As- 
saying and bullion refining. Analyze every- 
thing. Write for circular. 

PRATT & BOLTWOOD, 
CONSULTING ENGINEER. 
Mining and Chemical. 

Chapel Hill, N. C., and 139 Orange 8&t., 
New Haven, Conn. 

PRayY, JR., THOMAS, 
CONSULTING MINING ENGINEER, 

164 Federal St., Boston, Mass. P. 0. Box 2809. 
Questions of Power, Steam, Water and Electric. 

PREUSSE & SWOYER, 

CONSULTING MINING ENGINEER, 

- Parral, Chihuahua, Mexico. — sak. 

PRITCHETT, i ws 
CONSULTING MINING ENGINEER, 

Room 719, Mining Exchange Bldg., Denver, Colo. 

BP. 0. Box 393. 

RAdT, ey 
ASSAYER AND METALLURGIST, 

Sumpter, Ore. 

Prompt attention given to mail orders. 

RR ANDOLPH, JOHN C. F., 
MINING ENGR. & METALLURGIST, 

Mills Bldg., 15 Broad & 35 Wall Sts., New York. 
Cable Address, ‘‘Rhosgog,’’ New York. 

Codes: Moreing & Neal. Bedford McNeill. 

RAYMOND, ROSSITER W., 

MINING ENGR. AND METALLURGIST, 

99 John Street, ‘New York. P. O. Box 223. 

RICE, i Bh. 

CIVIL AND MINING ENGINEER, 

603-604 Pacific Block, Seattle. 

ICKARD, T. A., 
CONSULTING MINING ENGINEEER, 

_ Denver, Colorado. 

RIGNEY, THOMAS P., 
MINING ENGINEER, 
Salt Lake City, Utah. 

ROBINSON, (SEs, 

MINING ENGINEER, 
___ Salt Lake City, Utah. — 

ROOTE, GILBERT J., 
MINING ENGINEER, 

Mem. Am. Inst. Mining Engineers. 
325 Montgomery Street, San Francisco, Cal. 

RR OSENDALE, OTTO M., 
COMS’G MIN’G ENGR., METALLURGIST, 

Portland, Oregon. 

Reports—Explorations Everywhere. _ 
ee 

ROTHWELL, JOHN E,, 
MINING ENGINEER, 

Care Engineering and Mining Journal, New York. 

Specialty: Roasting on Chlorination of Gold 
es. 

ANDERS, WILBUR E,, 
CONSULTING MINING ENGINEER, 

____The Hennessy Building, Butte, Mont. _ 

SCHAFER, eee 
MINING AND MILLING ENGINEER, 

Chimbote, Peru. 

Reports on Gold, Opes and Coal Mines in 
eru. 

SCHWARZ, THEODORE E,, 
MINING ENGINEER, 

Office: Room 4, Bank Block, Denver, Colo. 

Management, Examinations and Development 
of Mines. 

QEAMON, W. H. & F. H, 
ASSAYERS, CHEMIST AND MINE 

ENGINEERS. 

El Paso, Tex. . 
Report on Mexico, Arizona and New Mexico 

Mines. 

GEBBEN, EDW. W. 
MINING AND CONSULTING ENGINEER. 

Mines Examined. Reports Made. 

Mining Exchange Building, Denver, Colo. 

SHANELIN, EDWIN S., 
G ENGINEER. 

Mines Examined, Exploited and for Sale. 
Room 18, 508 ay St., San Francisco, 

al. 
Bedford MeNeill’s Code. 

HAW, RICHARD C., 
MINING ENGINEER AND METAL- 

LURGIST. 
Gen. Man. Thayer Mining and Milling Co. 

Miramar, Costa Rica, Central America. 
Mining, Milling and Cyaniding. 

Cable Address: Shaw-Miramar. 
Bedford McNeill Code. 

SIMON & QUINN, 
OIL, MINING AND METALLURGICAL 

ENGINEERS, 
480 Parrott Building, San Francisco, Cal. 

Oil and Mining eanpessese Examined and Man- 
aged. 

Specialties: Hydraulic Engineering, Ore Re- 
duction Methods, Cyaniding and Concentra- 
tion. 

Jno. C. Quinn. S. S. Simon. 

S!MONDS & WAINWRIGHT, 
MINING ENGINEERS AND ASSAYERS. 

Labs.: 159 Front St. (cor. Maiden Lane), N. Y. 

IVYER, LEONARD D., 
CONSULTING MINING ENGINEER, 

Mines and Mineral Properties Carefully Ex- 
amined and reported on and Values 

Determined anywhere in 
Western America. 

25 YEARS’ PROFESSIONAL PRACTICE. 
37-38 Exchange Bank, Spokane, Wash. 

GIZER, F. L., 
MINING ENGINEER, 

Butte, Montana, 

SMITH, SYDNEY, 
MINING PROPERTIES EXAMINED. 

AND MANAGED. 
Room 1431, Williamson Bldg., Cleveland, Ohio. 

GNEDAKER, JAMES ANGUS, 
MINING ENGINEER, 

721-722 Equitable Bldg., Denver, Colo., U. 8. A. 
Cable Aadress: ‘‘Snedeker,’’ Denver. 

S TADELMANN, G., 
CONSULTING MINING ENGINEER, 

Apartado 529. Gante No. 9. 
City of Mexico, Mex. 

STANLEY, HENRY M., 
ASSAY AND CHEMICAL LABORATORY, 
Apartado Postal 856, City of Mexico. 

Correspondence in relation to preliminary re- 
ports by competent local engineers solicited for 
foreign corporations. 

TEVENS, WILLIAM H., 
MINING ENGINEER & METALLURGIST, 

Examination, ee and Equipment of 
nes. 

Albuquerque, N. M. 

STOVER, W. M.., 
MINING ENGINEER, 

Mining Properties for Sale. Telephone, Bush 274. 

Rooms 59-60, Crocker Building, San Francisco. 
Telephone, Bush 274. 

TRETCH, RICHARD H., 
MINING ENGINEER, 

West Seattle, Washington. 

Mining Examinations in the Northwest and 
Alaska. 

TROUT & SON, WM. H., 
MIN. ENG’RS, ASSAYERS, CHEMISTS, 

(Established in Colorado, 1876.) 

361 Bennett Ave., Cripple Creek, Colo. 

40 years’ actual practice in the mines and 
metallurgical works of Nevada and Colorado. 

GUSTERSIC, FERNANDO, 
MIN’G ENG’R AND METALLURGIST. 

P. 0. Box 814, City of Mexico. 

Treatment of rebellious ores a special study. 

ATUM, LAURENCE W., 
CONSULTING MINING ENGINEER 

AND METALLURGIST. 

424 New York Life Bldg., Chicago, Ill. 

"THIES, ADOLPH, 
MINING ENGINEER, 

Haile Gold Mine, 8. C, 

Specialty: Chlorination of @eld Ore. 

AYS, EUGENE A. H., 
AM, SOC. C. E. 

MEMBER { AM. INST. M. E. 
Fuerte, Sinaloa, Mexico. 

Specialties: Examining and Reporting on 
Mines in Mexico and Spanish America. Devel- 
opment and Management of Mexican Mines. 

‘ ‘URNER, H. W., 
GEOLOGIST AND MINING ENGINEER. 

320 Sansome St., Room 60, San Francisco, Cal, 

‘TYLER, S. W., 
MINING ENGINEER, 

6 Windsor Hotel Block, Denver, Colo. 

Cable Address: Retyl, Denver. 

‘V ANDERLIP, WASHINGTON B., 
MINING ENGINEER, 

Lock Box 171, Manila, Philippine Islands. 

Cable Address: ‘‘Vanderlip.’’ 

Leiber & Moreing and Neal Codes. 

Y IVIER, A. MCE., 
HYDRAULIC MINING ENGINEER, 

Office: 222 Sansome Street, San Francisco, Cal. 

Cable Address: ‘‘Vima,” San‘ Francisco. 

V OGEL, HERMANOSs. 
GRADUATED CONSULTING MINING 

& MECHANICAL ENGR’S, METALLURGISTS. 
Arco de San Agustin No. 10, 
Mexico, D. F, Apartado 331. 

W ADE & WADE, 
ASSAYERS & ANALYTICAL CHEMISTS, 

115 1-2 N. Main St., Los Angeles, Cal. 

Cagis Assays a Specialty. Members American 
Chemical Society, et. al. Established 1887. 

W ARNER, JOSEPH L., 
ENGINEER OF MINES, 

31 Northern Pacific Building, Tacoma, Wash. 
Expert Examinations and Reports. General 

upervision of Mining Development Work. 

VW EIR, THOMAS, 
MINING AND CONSULT’G ENGINEEBR, 

Salt Lake City, Utah. 

W ESTERVELT, WM. YOUNG, E. M. 
CONSULTING MINING ENGINEER, 

100 William Street, New York. 

Cables to “Casewest,” New York. 

WILEY, WwW. ii.. 
MINING ENGINEER, 

Idaho Springs, Colo. 

INSLOW & MERCER, 
MINING ENGINEERS. 

Examination and Management of Mining Prop- 
erties. 

Arthur Winslow, Gen. Mgr. Liberty Bell G. M. 
Co., Lyceum Bldg., Kansas City, Mo., and 

Telluride, Col. 
J. W. Mercer, Gen. Mgr. South Am. Develop- 
ment Co., 15-17 Broad St., N. Y¥., and Guay- 
aquil, Ecuador. 

W OAKES, ERNEST, R., 

MINING ENGINEER, 

Nelson, British Columbia. 

OOD, ERNEST C., C.E., 
CIVIL AND MINING ENGINEER, 

Kamloops, B. C. 
Specialty: Reports on B. C. and Washington 
Mines. Gales: McNeill and A. B. C. 

OOD, HENRY E., 
ASSAYER, 

1734 Arapahoe St., Denver, Colo. 
~ tested in car-load lots. Write for circu- 

ars. 

UENSCH, A. F., 
MINING ENGINEER, 

_1556 Detroit Street, Denver, Colo. 
Examinations, reports and advice on working 

properties. 

Y UNGE, GUILLERMO, 
MINING ENGINEER, 

Specialty: Reports on Copper and Gold Mines, 
Santiago, le. 

ne 
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COPPER PRODUCERS ENGINEERING COLLEGES 

f ; = | | if | 
| \ RIZONA COPPER.COMPANY [F assacuusetty B eereryes OF || BICAGO SCHOOL OF AssaTiNS— 1 
aa “ ” » Boston, Mass. I] |] Yourses in Assaying an re Testing. | | | | Z sia os ee Branp and i; sane CONS. COPPER vee saee comes i ining Mnatnesr- I} ae Commees in eer gad Chemioet An- | | 

OPPER . . ing and Metallurgy include a thorough training || || alysis. Courses for Miners an spectors. | 
|| pgs i ‘ 2 in Mathematics, Chemistry and Physics, as well|| || Instruction individual. Enter any time. Open | 
|| Mines and Smelters at Clifton, Arizona WM. C. GREENE, President. as Surveying, Mineralogy Lithology, Geology,|| || evenings. J. DUNRAVEN Youn, Director, 1733 | | 

| Agents: MARK L. SPERRY, Vice-President | ae Sede and Mees Sete see || — | : é . 9 . 7° neering, Hydraulics and Electric Testing with |) _———————_——_- Sennen = J 

UNITED METALS SELLING CO., PHILIP BEROLZHEIMER, Treasurer. || Laboratory Practice in Ore Dressing, Milling || New York. ” , ° |//and Smelting, and with Summer Schools of | 
— ) || Metallurgy and Mining. For catalogues address | | ws ‘ icles 

= ‘ GEO. S. ROBBINS, Secretary. Dn. Harry W. TYLER, Secretary. |] re ae | 

=== > _ RENSSELAER Sf = 377-379 Broadway ot 
ATLANTIC MINING COM- rene women 7 _ ev, POLYTECHNIC <%, 

d PANY, R | a + | es  ‘e || 
oseph E. Gay, President. f HIO STATE UNIVERSITY— SS } 
p- z dT Mines and Works at College of Engineering, Mining Engineer- a 

John Stanton, Secretary an Treasurer. ing, Metallurgy and Assaying. Extensive | %.% TROY, N.Y. | \} 

|| Fastern Office, 11 and 13 William street, LA CANANEA, SONORA, MEX. | | laboratories and shops. Regular trips to coal %.* Local examinations provided for. | } 
New York. || mines by surveying class. For catalogue address | e Send for Catalogue | 

Main Office, Atlantic Mine P. O | || W. O. THompson, Prest., Columbus, Ohio. Retin — a aia A 
i ’ s ° ” ; —— } Seagal eieneaie tpl gece ere sacdslee iesiengoceiaetaaeaveenetesieieseitettel : ones nodose 

Houghton Co., Mich. || = - —— 

| | = : - | 

| ICHIGAN COLLEGE OF MINES— 

|| 
| 

a en eee , ' Mesut VNIVERSITY, on 

BALTIC MINING COMPANY | | MARKEEN COPPER CO., Conreey io ene Engineering and 

A state institution devoted exclusively | | 
to giving instruction in subjects relating | | 

| to Mining and Mining Engineering. Located in | | 
Metallurgy; Mechanical and Elec-| the Lake Superior copper mining district. Has | | 

Oe eee ed ee | FOCOCEES OF trical Engineering; Chemistry; | Architec-|| || Sfsccs “chope, mill, ote, well cquipped with I ‘ es, 8, , etc., well e e 
J. R. STANTON, Secretary and Treasurer. | ture. sg ao one in Arts, Law, Med- | || modern appliances. Particular attention given to | | 

Eastern Office: | COPPER icine an eterinary acience. . || || men who wish to study special subjects. College | | 
11 and 13 William Street, New York. | | For further information and for the Uni- | year, forty-five weeks, which, with the elective | | 

Mine Offee: versity Calendar address, system, enables good auaiae ts gotunte in | | 
| ‘ ‘ e 7 . | i . q i three years. Catalogues giving fullinformation | | 

Atlantic Mine P. O., Houghton Co., Mich. Mines and Works . CLIFTON, ARIZONA pela _w: VAUGHAN, Registrar. | || about the institution and the occupation of the | | 
r ania asasaabeaa oat A ae 4 acai a aa aCe a graduates sent free on application to | 

= i TREASURER’S OFFICE: F. W. McNarr, President, Houghton, Mich. || 

| caeeeeens eos —— 5] 66 Broadway, NEW YORK | = pita, See 

|\(, OPPER QUEEN CON. | METALLURGY. (A Department of | 
MINING COMPANY, = y gg or ones. vege ey = in|| | 

* ‘api ‘ = = aS ee ae | Mining, etallurgy, emistry, Civi ngi- | | 

P —— or ident SURE T mapas EST a | neering, General Science. Tuition Free. 1} 
J. Van Vleck, Vice-President. | 1} || : ? 7 
J 1} Sele Fine equipment.* Unexcelled Metallur-| | 
G. Notman, Secretary and Treasurer. | || W ll TE la MIN | || gical and Ore-Dressing plant. 

Office, 99 John Street, New York City. | 1| JOHN STANTON, Co || || GEO. E. LADD, Director, Rolla, Mo. || 

ca omen eens ete se see see | || J. R. STANTON, Secretary and Treasurer. ——————— ae | 

oo —— ——— | ISSOURI SCHOOL OF MINES AND | - 
| 

Eastern a - sia 
| 11 and 13 William Street, New York. 

a a Mine Office: We Freres — |\SCHOOL OF MINES 
Kearsarge P. O., Houghton Co., Michigan. ||| | -7HE SOUTH DAKOTA SCHOOL OF || |/24 Post Street, San Francisco, Cal.| 

geet ee ee ee ~ || MINES, located in the Black a ta| THOROUGH INSTRUCTION IN 

| 

[DX EDROIT COPPER MINING 
CO. OF ARIZONA, offers unusual facilities for students in|| || Algebra, Geometry, Trigonometry, Surveying, 

||Draughting, Field Work, Blowpipe Analysis, 
||Chemistry, Assaying, Strength of Materials, | 

| Geology, Metallurgy, Mineralogy, Milling, Mill| 

| 

| 
: | Mining, Metallurgy, Chemistry, Mineralogy, | 

J. Douglas, President. | | = "> eee | Geology, Surveying, etc. 
Joseph Van Vleck, Vice-President. || 

G. Notman, Secretary and Treasurer. 
Office, 99 John Street, New York City. 

atte Boos petra * os For Catalogue, address | ; a a BY . . 
i > , Construction, Mining, Mining Engineering, and | 

ngineering and Mining Journal ROBERT L. SLAGLE, President, everything pertaining to Mining. Thorough | 
$5.00 a Year in Advance Rapid City, S. D | courses and complete equipment. | 

é ao VD. 
j 

SEND FOR ILLUSTRATED CATALOGUE. | 

COAL PRODUCERS AND DEALERS 

WARD @ OLYPHANT THE CONSOLIDATION GOAL COMPANY 

| 
| 

|| STICKNEY, CONYNGHAM & CO. 

hana (White and Red Ash), Kingston 
| (White Ash), Cameron, Shamokin Pan- 
| coast, Wilkes-Barre, Gaylord (White 

and Red Ash), and Eureka 
Bituminous Coals. 

1 Broadway, NEW YORK 10 Congress St., BOSTON 
308 Walnut St., PHILADELPHIA 

_ BERWIND-WHITE GOAL MINING COMPANY 
Proprietors, Miners and Shippers of 

Eureka Bituminous Steam Coal Ocean Westmoreland Gas Coal 

Delaware & Hudson Co.’s MINERS AND SHIPPERS OF THE SUPERIOR 
Lackawanna. Also Lehigh, COAL 

té . . 

ee uk tune George’s Creek Big-Vein Cumberland Coal” *°" Ssaves Yo” 
Offi - {21 Cortlandt St., New York City 1 Principal Office: Continental Trust Building, BALTIMORE, MD. 

ICBS : | 50 Kilby St., Boston, Mass. ||: DARROW, MANN & CO., Agents, C. K. PITTMAN, Agent, ROUSSEL & HICKS, || 
Boston Agents: DARROW-MANN CO. Agents, 30 Kilby St., Boston Mass.; Old Colony Bldg., Chicago, Ill.; 1 Broadway, N. Y. || 

| | | | | 

S. B. ELKINS, Pres. H. G. BUXTON, Vice-Pres F. S. LANDSTREET, Gen. Man. 
5 Sole Agents for the celebrated 

Davis Coal & Coke Company Elk Garden Big Vein Cumberland Coal 
Miners and Shippers of the Unequaled “ Davis” and other Superior Smithing and Steam Coals. 

Manufacturers of COK E—Furnace, Foundry and Crushed 
OFFICES: New York City; Philadelphia, Pa.; Baltimore, Md.; Boston, Mass.; Tren- Betz Building.. PHILADELPHIA PuILaDELPHIA....Greenwich Point Xe I 

Offices: 1 Broadway . oe New Yor SHIPPING \ ew York, ft.6th St.,Jersey City,N.J. ton, N. J.; Wilmington, De.; Washington, D. C.; Chicago, Ill.; and St. Louis, Mo. 
"( 19 Congress St.,Boston, Mass. WHARVES: | BALTIMORE ...-.ccccee Canton Piers 1 Main Office: CUMBERLAND, MD. Tide-water Shipments from Philadelphia, Balti- 

| | 
__London Agents, Cory Bros. & Co., Ltd., 3 Fenchurch -Av., E. C._ mewts — Amboy and Elizabethport. Agencies in Euope, South America, West In- 

1es an exico. A 

CASTNER, CURRAN & BULLITT 
Sole Agents POCAHONTAS COAL, an Unequal Steam Fuel 

Main Office: 328 Chestnut Street, - PHILADELPHIA, PA. 
BRANCH OFFICES: 1 Broadway, New York; 70 Kilby Street, Boston, Mass.; Citizens 

Bank Bldg., Norfolk, Va.; 4 Fenchurch Avenue, London, Eng.; Terry Building, Roanoke, 
Va.; Old Colony Building, Chicago, Ill.; _Neave Building, Cincinnati, Ohio; Calle Re- 
conquista, 399 Buenos Aires, Argentine Republic, S. A. 

THE OUTPUT OF COAL in the United States for the year 1900 E ° ° 
was 243,414,163 tons, showing an in- n ineerin 

|| A Scrap of crease of 14,696,584 tons over the year 1899. , 7” sg & 
Are you handling your share of this increased output ? : ; 
Anincrease in your list of purchasers means increased dollars in your pockets. and Mining J f * 
A small amount used judiciously in advertising yourself in these columns will 

n Oo r matio nr bring you purchasers. Can we show you rates ? J ournal | 
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WASHINGTON. 

FRED H. MERRITT, 
P. O. Box 255, 201 French Block. 

CABLE ADDRESS: ‘‘ MERIT.” 

Timber Lands, large and small tracts. 

Fruit, Hay and Stock Farms. 
Oil, Coal and Iron Lands. 

Copper, Gold, Silver and Lead Mines and Prospects. 

Expert examinations made by competent engineers. Everything is | 
inspected before sale and is guaranteed to be as represented. 

Gilt edge securities. References on application. 

Cc. E. MOORMAN, 
ATTORNEY AT LAW, 

SOLOMONVILLE, ARIZONA. 
Corporations. In 

EASTERN OREGON 
Am well acquainted with this district. 

Have several promising and producing! 
mines for sale or lease. Gold and copper. |} 
Will gladly furnish any information re- 
garding district. Correspondence solicited. 

F. A. E. STARR, Sumpter, Oregon 

Mines, Mining, ans, 
Graham, Gila, Pinal, ima and Cochise 
Counties, Arizona. Correspondence 80- 
licited. References given. 

Seeking Good Investment ? 
We have Northwest Mining properties that 

are great chances. 

REAL ESTATE AND INSURANCE, 
Mines, Ranch and Timber Lands handed in| 

West Texas, New Mexico, Arizona and the Repub- 
lic of Mexico. PS eens on application. 

H. Ss. OWEN poker gna » P.O. Box 615, El Paso, 
|| Texas, U. 8. 

Real Estate and Mining Brokerage 
923% Pacific Avenue, Room 1 

Phone Black 1563 TACOMA, WASH. 
Write us at once | 

EMPIRE COPPER CO. 
(Washoe County, Nevada) 
— of 26 mines. 7,000 feet 
|| shafts, tunnels and drifts. Thousands of 
|| tons of rich ore in sight. Mines being rap- 
||idly developed to pay early dividends. For | 
|| full information apply to 

20 Broad St., New York 1] 

1 | 

Oc. PER SHARE 
| The Bunker Hill Sullivan Copper Mining 
||Company, of Index, Washington, offer a 

limited number of shares of treasury stock 
at above price; Charles H. Eckerson, M.E. 
(formerly of Columbia University), in 

||charge. If in want of a safe mining in- 
vestment, this is your opportunity. For 

|| full particulars, prospectus, etc., address 
||JOSHUA T. NOWELL s53 State Street, | 

TL ed CALVIN BULLOCK 
| Mines, Stocks, Bonds 

DENVER, COLO. 

GOLD 
| 

ALMEDA GOLD AND) 
COPPER MINES. | 

The Richest Propositionin the Famous 
Rogue River District of Oregon. 

Immediately Adjoins the Wonderful Big 
Yank Mine. 

and COPPER MINES 
Bought and Sold 

Shows strong percentage and high assays, 
ranking equal tu its Wealthy neighbor. 

Stock in the Almeda Mining ny 
can be hadi. blokso amountsto suit. 

SUBSTANTIAL PROPOSITION FOR 
SUBSTANTIAL INVESTORS. 

Write for Information. 

ALMEDA MINING CO., 

414 Abington Block, Portland, Oregon. 

| GOLD AND COPPER 
| Mines and prospects; direct dealing 
| owners; 27 years’ practical experience. 
ifornia and Arizona mines a specialty. ° 

 Germenaions given and mines examined. Cor- 
| respondence solicited. Let me know what 
| you want. 

JAMES B. COOK 
| 209 Laughlin Bldg., Los Angeles, Cal. | 

|| 
| The Careful Investor— Sine nmoine Sr ane treasury 

California’s Greatest Prospect, RED CLOUD MINING COMPANY. | 
has been placed on the market, and is offered at 50 CF NTS A SHARE. Property comprises | 
53 well-developed claims in the Chuckawalla Mts., Kiverside County. Capacity of mine ‘0 tons of ore | | 
aday Asraye trom $18 to $50 in gold. Is equipped with complete milling and smelting 
inachinery, with engine end boiler house, stores and bo»rding houses. Work will proceed at once. 
For further detail. if you seek investment in a safe mining company, write to 

8. 1’. CREASINGER, President or W L. ELDER, Secretary, 
218 Broadway. Los Angeles, Cal. 

SAFE: And a life time opportunity for small investments that are amply secured. $10 
invested. now will work out. And increase in value $111 in 3 months, $226 in 8, 
$345 in 13, $468 in 18, $595 in 23, $726 in 28, $862 in 33, $1,002 in 38. You may 

think this impossible. For details of investment send self-addressed return envelope. Ad- 
dress STANDARD DEVELOPING MINING AND MILLING CO. Douglass Block, Los An- 

ly Arroyo Seco Oil and Development WE 
Company’s Lands. 

(Within the last thirty days five companies have struck oil whose property adjoins ours.) 
Incorporated under the laws of Arizona, which makes the stock of the Company Absolutely 
Non-Assessable. Capital Stock, $500,000. 500,000 Shares. Par value, $1.00 each. Over 720 
acres of land are located in the Famous ArroyoSeco and Veratina districts of Monterey, Cal- 
ifornia. Well No. 1 now down 600 feet andoil and water flowing over the casing. Oi) 
has been struck on both sides of our lands. For a short time stock will be sold at 25 Cents 
PerShare. NOW IS THE TIME TO INVEST. Don’t wait until the stock gets beyond your 

| — Live Agents wanted in every town in the United States. For further information 
address 

| H. R. EARLE, Secretary, 

| 479-480 PARROTT BUILDING, SAN FRANCISCO, CAL. 

ON ALL SIDES OF THE 

|| Reference by permission, Hibernia Bank of }] 

MITCHELL & GROCE| 
MINING AND 

REAL ESTATE BROKERS 
Prospects and Developed Mines for Sale in 
Arizona, New Mexico and Old Mexico. 

102 El Paso St., El Paso, Texas 

COPPER and | 
OIL STOCKS. 

REAL ESTATE AND OIL LANDS. 
MINING PROPERTIES. 

GOVERNMENT LICENSED BROKE | 
MEMBER LOS ANGELES STOUK 

EXCHANGE. 

Wire or Mail Orders. 

T. R. WALLACE, 
105 North Broadway, 

Los Angeles, California. 

American Exploration Company 
(Incorporated under the Laws of New Jersey) 

Head Office: Call Building 
SAN FRANCISCO, CAL. 

Solicitors and brokers find our propositions 

unusually attractive and remunerative. 

Twenty Years’ Experience in Practical Mining : 

Do you know that a railroad is being con- 
|| structed into the famous Bohemia Mining | 
|| District and will be in active operation in| 

. ae || a few months? Do you know that there is 
Mines and Mining || more base ore in sight and awaiting ship- 

ment upon completion of this railroad than 
Investments. 2 any — - eee ae ee | 

Oil StocKs and Oil Lands e amount o evelopment at has been! 

Copper Properties. 
accomplished? Do you know that we are 
the progressive pioneer mining men of this) 

L. Y. Heapy @ Co.,|| | 
327 Failing Bldg., Portland, Oregon. 

District? We manage and control all prop-| 
erties in which we invest our clients’ money 
in this and other Districts. Will you join| 
us on “ground floor’? propositions? If so, | 

|| write for information. Address I. H. BING- 
|| HAM & CO., No. 110 Sherlock Bldg., Port- 

land, Oregon. __ | 
Portland, Oregon. 

” Goodsell. 
Cable Address, “ 

B. W. GOODSELL, 
MINING STOCKS AND PROPERTIES 

W. U, Code, ' Bedford McNeill Code | 
Goodsell." 

T have good mines for sale in British || 
| Columbia, Washington and Idaho. Write || 
| me what you want. Bank references. R. 
| A. HUTCHINSON, 210 Mohawk Block, 
| Spokane, Wash. | 

|| Code, Moreing & Neal 

| 

Actual sales only, 196 La Salle St., Chicago, IIL 

I have for sale the following reliable min- 
ing stocks : The McKinley Mining and Smelting 
Co. of Ely, Nevada; The Majestic Mining and 
Smelting Co., of Milford, Utah; The Log Cabin 
Gold and Copper Co., of Ontario; The Manhat- 
tan Mining and Smelting Co., of Pioche, Nevada. 

For reliable, interesting information 
concerning one of the best mines in 
the richest Free Gold districts in 

| America, drop a postal for a pros- 
| pectus of the Twin Lakes Gold Min- 

| ing Company 

| Cable address “Case” CASE INVESTMENT CO. || NATIONAL CORPORATION CHARTER 
Tacoma, Washington | | AND SERVICE COMPANY 

Of Pierre, S. D. | 
(INCORPORATED.) 

CORPORATIONS chartered in SOUTH 
DAKOTA are as GOOD as the BEST. We 

epare Articles of Incorporation, Furnish 
| Resident Incorporators, Maintain Domicil- 
|| iary Offices for our clients at reasonable 

rates. 
Communicate with our office at Sioux || 

City, Ia., or Room 600, 7 Beekman St., 
New York, or Phoenix, Arizona. _ 

DAVIS & BINNARD 

Mines and Mining Investments 
15 Years’ Experience in this District 

BANK REFERENCES i | 
4 E. Broadway BUTTE, MONT. | | 

| 
| 

a | 

| | 

NO STOCH FOR SALE. 
Large interest in partially developed mining property will be exchanged or control offered for Suffi- 

cient Capital for further development and equipment. sent company paid $40,000 for this property. 
Title vested incompany. No debts. Rare opportunity Further information on application, 

GOLDEN GATE GOLD MINING CO., 601 California Street. San Francisco. Cal. 

GOLD | MILLING. | 
An intelligent and comprehensive guide to the principles and practice of 

Gold Extraction, embodying important divisions on Breaking ; Sorting ; Wet 
and Dry Milling; Amalgamation; Concentration: Roasting ; Chlorination ; 
Cyanidation; Melting Bullion; Smelting Ores and Concentrates; Complete | 
Systems, Results and Costs ; Tables and Forms. 

Royal 8vo, Cloth, with Upwards of 200 Illustrations and Working Drawings. | 

PRICE $10.00, POSTPAID | 

ENGINEERING AND MINING JOURNAL, 
253 BROADWAY, NEW YORK. 

California River Bed Gold Mining Co. 
Own absolutely four (4) miles of the river beds of the Stanislaus River in Tuolumne and 
Calaveras Counties, Cal., that has been the receptacle of all tailings from the cele- 
brated mines along its banks from which have been taken more ./an $200,000,000.00 in gold 
dust during the iife of mining in this State. Besides the river cuts the Great Northern 
Lode of California to a depth of nearly 2,200 feet for twenty-four miles above the property 
owned by this Company and during the past ages the great hand of Nature has been at 
work in this mighty deposit of gold filling her sluice box for man’s use. Any old miner 
will tell you there are untold millions in the bed of this river and the only question has 
been to control the water. We have solved this question with the STANEART device. 

For further information address 

THE COLORADO INVESTMENT CO., 
326 PARROTT BUILDING, SAN FRANCISCO, CAL. 
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FINANCIAL.—BANKERS, BROKERS, ATTORNEYS, ETC. 

HANDY @® HARMAN, 

'|Dealers in Bullion, Specie and Bonds, 

| 

THE 

MEVER-GLARKE-ROWE MINES GO., 
406 New Engiand Building 

KANSAS CITY, MO. 

B. D. ROWE. 
Sec. & Treas. 

a 

‘FREDERICK D. CULVER, 
| ATTORNEY AND COUNSELOR, 
Corporation and Mining Practice a Specialty. 

Offices: Suite 26, Adams Bik. 
LEWISTON, IDAHO. 

No. 32 Nassau Street, New York. 
Sovereigns. Francs and Marks. Doubloons, 

| Mexican Dollars, Fine Silver Bars, 
Fine Gold Bars. 

Special attention given to Invest- 
ments and to Cousignments of Sil 
ver and Gold Bullion ofall Grades. 

am. J American Exchange Na- 
| Rae * {ant Bank New’ orkCity| 

A. R. MEYER, 
Pre DOWE & HARTRIDGE, | | scour sree anes 

Mines and Titles reported upon. 
Cable Address: ‘‘ MINERAL.” Attorneys and Counselors, 

| Attorney and Counselor at Law 35 NASSAU STREET, 
FRANCIS M. HARTMAN, 

Tueson, Arizona. William Henry Dowe. 
Cliftord Wayne Hartriage. New York. 

WOOD & WILSON, 
[T handle Mines in Washington, Oregon, Idaho, SPECIALTIES; ATTORNEYS AND COUNSELOR 
jand B.C. Write torinformation. Ialso furnish 
reports on Mining properties. 

| A. Ss, DIBBLE ‘ 
|| 13 and 14 Jamieson Bik. - POKANE. WASH. 

PIONEER BUILDING, BOISE, IDAHO. 

General mining law. Practice in all courts. Mines 
examined an nepeeees on. Titles examined 
+ ame ines for sale. Correspondence 
solicited, 

Organization of Companies, 

Mining Litigation. 

CHAS. S. McKELVEY, 
Minin 

State and 
Lawyer, 

ederal Courts. 

565 Bullard Block, Los Angeles, Cal. 

|| JamEs R. TOWNSEND, FRANCIS M. TOWNSEND. , Cavle Address: “‘ Patents,” Los Angeles. 

TOWNSEND BROS.,, ,,..:52!2 25 ion PATENTS, 
$21-322-323-324 Potomac Block, Bruadway, Los Angeles, Oal., U. 8. A. 

Copyrights, Trade-Marks and Labels Registered. 

LEWIS WARREN SEELY, 
a 

ATTORNEY IN PATENT CASES, 

530 CALIFORNIA ST., SAN FRANCISCO, CAL. ———_—__——— Ts — 

Established 1880 0. H. BENJAMIN, M.E., Ph. D. 
NEW YORK AN CHICAGO REFERENCES. atone 45 BROADWAY, NEW YORK ’ Guentateps 

AGENT FOR U.S, 
AND 

FOSEIGN PATENTS | 

The preparation of specifications for patents 
requiring an expert knowledge of the arts and Highest References 
sciences. Searches. 

‘PATENTS 
WILSON H. SIGOURNEY, | 

Attorney and Counselor, TRADE MARKS FRANK E. ADAMS, 
CAVEATS 

Expert Patent and Mechanical 
Drawing Blue Printing SEARCHES 

ialty. 
ay COLEMAN BLOCK, SEATTLE, WASH. REGISTERED ATTORNEY 

713 Market St.; SAN FRANCISCO, CaL. 

Guaranteed Mining Stock and Honds For dale, | 
Good chance for profit, no chance for loss. 

Stocks and bonds guaranteed by thoroughly re- 
so companies, firms and individuals. 
AVE BEEN SUCCESSFUL AND MADE 

MONEY FOR THOSE INTERESTED WITH 
US AND OURSELVES. Developed and almost 
developed mines, loaned money for equipments, 
etc. ESTABLISHED in 1259. 

Codes: Lieber’s. Bedford McNeil’s. 
E. N. BREITUNG & CO., 

h. Washington. D. C. Maranette Mia 

CORRECT REPORTS OF 
Black Hills Mining Interests 

I, A. WEBB, Deadwood, So. Dak. 

| 

FERRIS & CO, 

Mining Stocks, Bonds, Investments, 
Atias Block, Salt Lake City 

Clarence Kusaii, JobnH.Hobbs, JohnZJ, Key 

EDSALL, KEY &CO., 
Main Office: Hagcrman Block, 

Colorado Springs. Colo. 
. National Hotel, Cripple Creek, Colo. 

Branch , 409 West Victor Ave., Victor.Colo, 
Offices: | Curtis and 17th Sts., Denver.Colo. 

| || sues, Mining Stecks and Investments. 
Private telephone wires connecting 

all offices. 

Cheap Corporation Charters Procured 
In South Dakota. No taxes. State fee, $10 
Meetings may be held and bouks kept vutside State, 
hh my South Dakota Incorporating Co., Pierre. | 

| ee 
| Mining, Oil and Corporation Practice 

| 

P ATENTS A search in patent business is like an investigation in buying a farm. In nine out 
of ten cases, honestly made, a search of the patent records will save waste of money. 

Total cost of U. 8. Patents $25.00 and up according to kind and work involved. Write to-day ex- 
vlaining your invention. SILAS C. SWEET; Patent Lawyer, Des Moines, Iowa. 

MUEL C. POLLEY 
Amel Counselor at Law. 

Land Titles cet — ining lay. > ey. 
te’s rney for Lawren 

DEADWOOD, ™ SOUTH DAKOTA. 

| C. W. HOLLISTER, (2S LAWYER 
| Correspondence Solicited 
| Rooms 315-317 Byrne Building 

LOS ANGELES, CAL. 

314 Montgomery St., Postlethwaite & Loughborough, Va Eneaesr St: 
GOLD DREDGING LANDS for Sale Values guaranteed. Dredges erected. 

j 
Thos, B. Dunstan, Chas. 1). Hanchette. 

DUNSTON @ HANCHETTE 
| Attorneys and oo, meaty 
||Hancock, Houghton County, L. 8., Michigan. 
|| « opper Mines bought Tha sold on com- 
mission. Titles examined. References: 
Messrs. Hornblower & Weeks, Hoston, 
Mass.: Quincy Mining Co., New York City, 
N. Y.. and the Banking Institutions of 

|| Houghton County. OIL WITHIN SIGHT OF DENVER 
The Colorado Coal and Oil Company owns 1,240 acres in fee simple, and holds under 

lease from the state 640 acres within fourteen miles of Denver. Analysis shows oil 
to be worth from $2.50 to $3.00 per barrel. Sixteen wells are now being bored in im- 
mediate vicinity. The land lies 1,000 feet above Denver, enabling the company to 
pipe oil to the city. Capitalization, $1,500,000, vised into shares of $1 each, full paid 
and non-assessable. The first issue of 100,000 hares for further development is offered 
at 10 cents par share. Write at once for prospectus and particulars. W. H. COMBS, 
dec’y, 721-722 Equitable Building, Denver, con 

Smelter- 
Mines. OFFICES: 

MONTREAL, 60 Canada Life Bidg. 
NEW YORK, 

Mining Investments. 

COPPER STOCKS 
A Specialty. 

= 30 Broad Street. 

Douglas, Lacey & Co, 
Bankers, Brokers, Fiscal Agents, 

Members N. Y Consolidated Stock Ex- 
chinge, and Los Angeles, Cal , 

Stock Exchange. 

66 BROADWAY AND 17 NEW ST., 

NEW YORK. 

Exceptional connections in 

e |W f & (0 ® 

| 

Cripple Creek and throughout 
| THE CROSBY-EHRICH the far West. Our Weehly 
| Market Letter, Mining Han 

SYNDICATE, =e bral Private Telegraphic Code, Sent 

MINING BROKERS. 

Free. 
| Dividend-paying mining, Oil and 

Smelter Stocks. Listed and Unlisted, 
Our Specialty. 

Booklets giving our successful plan of 
||realizing the large profits of legitimate 
||mining oi! and smelter inve-tments, sub- 
|| scription blanks. tull particulars, etc., sent 
free to any interested on application. 

BRANCHES—Boston, Philadelphia. 
Chicago Cleveland Cincinnati, St 1-.ouis, 
Harttord and New Haven. Conn.; Prescott. 
Ariz.; Los Angeles, Cal.: St. John, N.B.; 
Mentreal, Toronto and London, Kng. 

Address: ‘ 
COLOKADO SPRINGS, COLORADO. 

lorado Springs Mining Stock Association; Denver stock Kxchange; 
nen See - Leadville Mining Stock Association. 

THE MARTIN & OWEN BROKERAGE CO., 
BROKERS, NOT PROMOTERS, = 836 Seventeenth Street, Denver, Colo. 

. . . MINES, MINING STOCKS, . . 
Private wires to Colorado Springs and Cripple Creek. Telephone 2034 

| 

rer 
| 
| 

| 
' 

Reports made und furnished on quartz and placer 
mines; Mining law a specialty: Mining 

properties secured for investors. 
STOTT & SHE: TON, 

Attorneys at Law, Sumpter. Oregon. 

S Suver, Copper, Zinc-leaa, 
GOL iron, Manganese, Graphite, 

9 Mica, Asbestos, Asphalt- 
um prangeies. developed and poesly evel- 
oped,and promising prospects in the United 

mn _— , a —aneaie tee 
sale. nly properties of me andled, 
L. W. TU LEYS, Council Biufis, Ia. 

MINES AND MINING INVESTM ere. 
Twenty-five years Experience in Oregon. or- 

respondence Solicited. k References. 
Xooms 6 & 8 Sumpter Bank Bldg., Sumpter. Ore. 

H. H. McCARTHY e& CO., 

Stock Brokers aad Practical Miners, 
Rooms 111-112 Sherlock Bldg., Portland, Ore. 

MINING BROKERS, 
Copper and Sulphur Mines, | 

204 Mesa Avenue, El Paso, Texas. | 

Eastern Oregon Cold Mines. 
W. S. DRIVER & GO., BAKER CITY, OREGON. 

Investments made and reports furnished for 
non-residents. Reference: Citizens Bank. 

TOWNSEND & JONES, 

OREGON MINES. 
Treasury stock in reliable companies only. 

Shares in newly formed corporations at or- 

ganization prices. Excellent chance for profit. 
B. A. CLEM & CO., Portland, Oregon, 

Southern and Eastern 
Oregon Mines. 

Information furnished on application. 
Bank references. J.D. WILCOX & CO., 

2021¢ Stark St., Portland, Ore. 
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DEALERS IN ENGINEERING INSTRUMENTS AND DRAWING MATERIALS 

Prost elt ties 
Latest and 

Most Improved 

TRANSITS, icixos. 
Pee W &LEGURLEY, 2 _ QUEEN Engineering & Mining Instruments 

Transits and Levels Ath | natal halal 
Largest Manufacturers of | eee ; | HIGH GRADE INSTRUMENTS “hs ome 

Civil Engineers’ and Surveyors’ Instruments | | with the latest improvements. \ LEVELS, OTHER 

Send for Illustrated Circular Price List . ’ ’ . showing latest improvements, | Engineers’ and Draftsmen’s Supplies. FIELD 
Lacpileatinags a 160-page Engineering Catalogue on appli- 

cation. 24-page Mathematical Cata- 
logue on application. GN. SAEGMULLER 

(Successor to FAUTH & CO. ee > FOR 

| MOST IMPROVED les QUEEN & CO., 

| ENGINEERING AND THE LEVER | Optical and Scientific Instrument Works, ENGINEERS AND SURVEYORS. 

MINING INSTRUMENTS. WITHOUT « 59 Fifth Avenue, New York. a 
| Not the cheapest—but the RULING PEP 1010 Chestnut Street, Philadelphia, Pa. Most Complete Line of 

| best. Send for Catalogue. 

WASHINGTON, D C 

oon FOR DESCRIPTIVE CIRCULAR. | Drawing Materials ' America. 

THEO. ALTENEDER & Sons, Privapemnu 
| Our goods are the standard of quality. They | aa NETO _ BUFF & BUFF MFG. €0.f8 | an bear our trade mark and are warranted | ATTENTiON | [ va TRANSITS and LEVELS 

With all the Latest Improvements 

by us. Our lavishly illustrated catalogue | 

minutely and correctly describes our goods. 

It contains much valuable information, and | 

Ke ay EUGENE DIETZGEN co. ' re Get — and is sent gratis on application. 

181 Monroo ft. Chicago. 149 Fifth Ave. N.Y. “e Adjustment Treatise Mailed 

aan ” ; JANAICA PLAIN, MASS. | | KEUFFEL & ESSER CO., | 
ee INSTRUMENTS 

F RVERY PFSCRIPTION. 127 FULTON STREET, NEW YORK. We Carry the Largest Stock inthe West 
Send for new 224-vage Ilus- 

trated Catalogue. lick lip aalamanambbichanciamestandoe 

is called to our 

Improved Tape 
and Reel, 

In use by the leading En- 
: a throughout the 

: Manufactured by 

‘ROBERT JOHNSTON, | 

Wilkes-Barre, Pa. 
Write for descriptive | 
ooklet with prices. | 

lll Madison St., Chicago. 
08 Locust St., St. Louis, eo - me 

ESTABLISHED 1820, Branches :4 303 Montgomery St., 
san Francisco. 

YOUNG & SONS, 4 einen 
MANUFAC1 URERS OF 

A. LIETZ CO. ae MAHN & CO., | 
OUR NEW TRANSIT. | DESIGNERS AND rere | > Sat Mining, | 300-302 OLIVE STREET, ST. LOUIS, MO. 

Superior Clamping and Telescope movement cheeses urveying MANUFACTURERS OF 
ENGINEERING, MINING. and | Instruments, Surveying, Engineering and Mining 

Send for Catalogue NAUTICAL INSTRUMENTS | NO. 43 NORTH SEVENTH ST., 
Illustrated Catalogue on application. 422 SACRAMENTO ST. | PHILADELPHIA. 

SAN FRANCISCO, Cat 
Established in 1882 Send for Catalogue 

| INSTRUMENTS. 

F. C.. KNIGHT & CO. 
(Successors to Edmund Draper) 

406 Loousr Street, PHILADELPHIA, PA. 

; Clear Sight on Long and Short Focus | 

| 

For absolute, accurate and _ reliable 

work, use only a steel tape made by the 

LUFKIN RULE CO. 
Saginaw, Mich., U. S. A. 

The largest manufacturers of measuring 
tapes in the world. 

| OE ee) ae ode) te ee 
No. 9 Province Court, Boston, Mass. 

OST improved precise Mine Transits, Levels and ap 

pliances for use in underground work. Patentees 

and sole makers of the Interchangeable Auxiliary 

Telescope, attachable at side and upon a central post on 

main telescope as top telescope. Similar devices are in 

fringements and will be prosecuted. Information leading 

to conviction, will be liberally rewarded. 

one -S Oe LIL E bce Rc -1- i or. eA letoa tla Volo) for Bale la For Sale by All Dealers. Send for Catalog. 

THE 

SOLVAY PROGESS GOMIPARY 
Syracuse, N. Y., 

and 

Detroit. Mich. 

The Herreshoff Roasting Furnace 
eooF OR... 

Desulphurizing Ores, 
Repairs and Labot Cost Nom- 
inal. One Man Can Attend 100. 

NO FUEL USED. 

Simple in Construction 

Repairs Can Be Made While 
Running. NoShutting Down. 

OVER 4oo IN USE. 

For particulars see article page 237, 

Mineral Industry, Vol. VL, or apply to 
manufacturers. 

The Nichols Chemical Co. 
Broad Exchange Bidg., ° 

25 BROAD ST., NEW YORK. 

Smelters and Refiners of Copper. 

MANUFACTURERS OF 

SODA ASF in ali commercial tests. 

CAUSTIC SODA aii tests. 

MONO-HYDRATE CRYSTALS, 1 1». = 2% ibs. Sal Soda 

SNOW FLAKE CRYSTALS, 1 Ib. = 2 Ibs. Sal Soda 
z 

CROWN FILLER for Paper. 

CALCIUM CHLORIDE for Refrigerating Ree. 

Solid in drums. Liquid in tank cars, 

Sole Agents: WING & EVANS, 22 Williams Street, New York. 
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q) BR AIIN’S il MTS 4 gy Modern Laboratory — - 

y Crushers and [Pulverizers atl 

An Assayer and two assistants crushed 65 

samples of hard ore averaging 2 1-2 Ibs. each 

with this 

SIMPLEX ORE CRUSHER 
Mixed and quartered them to 10 ounce samples. 

' 35 samples were pulverized to a 60 mesh with 
this 

Calkins’ Gyratory Muller 
Each machine was thoroughly cleaned after 

each sample —total time, 4 hours; average 

crushing time, 4 minutes; average pulverizing 
time, 7 minutes. 

Above time includes that lost in screening, 
transferring, cleaning, etc. 

Copy of letter and Illustrated Circulars on 

request. 

F. W. BRAUN @ CO. 
LOS ANGELES, CAL. b SMALL 

"SIMPLEX ORE CRUSHER CAL KIN’ 

RY MULLER Assayers Labor-Saving Appliances 

MOTORS FOR MINES AND MItrI:LsS| 
PUMPING INSTALLATIONS 

THE ELWELL-PARKER ELECTRIC CO. OF AMERICA, CLEVELAND, OHIO 
WRITE US FOR ESTIMATES Designers, Engineers ‘+ GENERATO RS ci ay T . MACH | a E RY 

i | 
AND INFORMATION. _and Manufacturers of an RS Applicable to 

__all kinds of 

COMPLETE ELECTRICAL EQUIPMENT. 

The Most Improved Types of 

GENERATORS AND M OTORS. 
Especially adapted for mining and general power transmission. 

THRESHER ELECTRIC Co. 
Dayton, Ohio, U.S.A 

JEFFREY <I JEREY Mfc. cOmPany | 
COLUMBUS, O., U. S. A. 

Mine Locomotives Also Complete Line of 

Coal Cutters ELEVATING, CONVEYING, 

Power Drills POWER TRANSMISSION 

Pumps MACHINERY. 

Generators No. Send for catalogues. 

. NCHES: New York, 41 Dey St.; Chicago, 

Supplies . PR rm Bldg.; Denver, Equitable _ 
LOCOMOTIVES BUILT FOR ALL PURPOSES. Pittsburgh, Times Bldg.; Charleston, W. V 
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EST YOU 
To know that when you buy a pound of 

ALKALI WATER PURIFIERS 
You buy a pound of active principle. There is:no water in 
it except that which enters into the chemical eomposition 
of some of its ingredients. : 

We willassist you in keeping your boiler plant thor- 
oughly clean. Our experienced chemists and’ laboratory 
are at your service. Waters analyzed free for customers. 
Write for our booklet, it will interest you. 

THE J. H. PARSONS CHEMICAL COMPANY, 
1511 Masonic Temple, CHICAGO, ILL., U.S.A 

Handsome new catalogue mailed free to any address. 

Selby Smelting @ Lead Co. 
Refiners of Gold and Silver. 

Buyers of — 

Gold, Silver, Lead and Copper Ores, Gold 

Concentrates, Lead Bullion, Cyanide Product, Etc. 

ORE AND BULLION ASSAYERS. 

Works at Vallejo Junction, Cal. 

Office: 416 Montgomery Street. San Francisco, Cal. 

DOES YOUR MINE CARRY 

Lead, Zinc and Iron ? 
We can ‘concentrate and separate them, making good, market- 

able products of each, and saving any contained precious metals. 

The New Century Drop Motion Jig 
AND 

Knowles New Century Magnetic Separator 
will accomplish results heretofore unattained from this combina- 

tion of ores. 

We are constantly receiving shipments, from every State and 

Territory in the West, of from two to four tons of mine run, for 

treatment on our testing plant; with results highly satisfactory 

to mine owners. We make these tests free of all charge, excepting 

freight on the ore sent to us. 
Weare obtaining: 
LEAD FREE FROM ZINC; 
ZINC FREE FROM LEAD, and carrying, usually, less than 1 

per cent Iron; 
TRON FREE FROM LEAD, and carrying less than 10 per cent 

ZINC, and whatever COPPER SULPHIDES may be present. 
These machines are the development of 15 years’ experience 

in the art of concentration of ore. 

Special Illustrated Catalogs on application 
Gorrespondence Solicited 

AMERICAN CONCENTRATOR (0. 
JOPLIN, MISSOURI, U.S.A. 

Dec. 28, Igor!. 

BUYERS’ CLASSIFIED DIRECTORY 
Alphabetical Index to Advertisers, Page 20 

BELT DRESSING. 
Ironsides Co., Columbus, 0. 

BELTING. 
Jeffrey, The, Mfg. Co., Columbus, Ohio. 

‘Allis-Chalmers Co., Chicago, Ill. Link-Belt Machinery Co., Chicago, Il. 

American Diamond Rock Drill Co., N. Y. Robins Conv. Belt Co., New York. 
Amer. Eng. Works, Chicago, Ill. BELT LACING. 
Blanton, E. A., Jr., Philadelphia, Pa. Bristol, The, Co., 

Clayton Air Compressor Works, N. Y. BELT FASTENERS. 

Colorado Iron Works Co., Denver, Colo. Bristol, The, Co., Waterbury, Conn. 

Cooper Mfg. Co., Jas., Montreal. BLASTING BATTERIES, CAPS AND FUSE. 
Davis Iron Works, F. M., Denver, Colo. r é : 

Denver Engineering Works, Denver, Colo. Ingersoll-Sergeant Drill Co., | New 3° k. 
; Lau, J. Fairbanks, Morse & Co., Chicago, Il. * 

Ingersoll-Sergeant Drill Co., N. Y. Rand Drill Co., New York. 
McKiernan Drill Co., New York. BLOCKS, TACKLE. 
Mine & Smelter Supply Co., Denver, Colo. Boston & Lockport Block Co., Boston, Mass. 
Norwalk Iron Works Co., So. Norwalk, Conn. Leschen & Sons Rope Co., A., St. Louis. 
Pacific Coast Mfg. Co., Los Angeles, Cal. Link-Belt Machinery Co., Chicago, Ill. 
Rand Drill Co., The, New York, N. Y. BLEACHING POWDER. 
Sandycroft Foundry Co., Ltd., Chester, Eng. Acker Process Co., Niagara Falls, N. Y. 
Stilwell-Bierce & Smith-Vaile Co., The, Day- Fuerst Bros., & Co., New York, N. Y. 

ton, O. Klipstein & Co., A., N. Y. 
Sullivan Mach. Co., Chicago, IIl. BLOWERS. 
Weber Gas & Gasoline Engine Co., Kansas Buffalo Forge Co., Buffalo, N. Y. 

City, Mo. Sturtevant, B. F., Co., Boston, Mass. 
ALTERNATING CURRENT APPARATUS. BLUE PRINTING APPARATUS. 
Northern Electrical Mfg. Co., Madison, Wis. Keuffel & Esser Co., New York. 

AMALGAM PLATES. BOILERS, 
American Eng. Works, Chicago, Il. Allis-Chalmers Co., Chicago, Ill. 
Denver Engineering Works, Denver, Colo. Babcock & Wilcox, Ltd., Montreal. 

Beggs & Co., James, New York. 
AMMETERS. . C. New York. 

Weston Electrical Inst. Co., Waverly Park, oe nto Works "F. ue Denver, Colo. 

N. J. Denver, The, Eng. Works Co., Denver, Colo. 
Ebrsam & Sons, J. B., Enterprise, Kan. 
Fairbanks, Morse & Co., Chicago, Ill. 
Fulton Engine Wks., Los Angeles, Cal. 
Leffel & Co., Jas., Springfield, O. 
Pacific Coast Mfg. Co., Los Angeles, Cal. 
Pollock Co., W. B., Youngstown, O. 
Risdon Iron Works, San Francisco, Cal. 
Scaife & Sons, W., Pittsburg, Pa. 
Sandycroft Foundry Co., Ltd., Chester, Eng. 
—— & Smith-Vaile Co., The, Day- 

ton, O. 
Tippett & Wood, Phillipsburg, N. J. 
Webster, Camp & Lane Mach. Co., Akron, 0. 
Wickes Bros., Saginaw, Mich. 

BOILER COMPOUNDS. 
Dearborn Drug Co., Chicago, Ill. 
Ironsides Co., Columbus, 0. 
Parsons, J. H. & Co., Chicago, Ill. 
Pittsburg Boiler Scale Resolvent Co., Pitts 

burg, Pa. 

BOILER FRONTS. 
Denver Engineering Works, Denver, Cole. 
Lunkenheimer Co., The, Cincinnati, 0. 

BOILER OIL FEEDERS, 
Powell Co., The Wm., Cincinnati, 0. 

BOOTS AND SHOES, 
Putnam & Co., H. J., Minneapolis, Minn. 

BOX CAR LOADER. 
Christy Box Car Loader Co., Des Moines, Ia. 
Eagle Iron Wks., Des Moines, Ia. 
Ottumwa Box Car Loader Cu., Ottumwa, Ia. 

BRASS GOODS (Cocks, Valves, Ete.). 
Amer. Engineering Works, Chicago, Il. 
Beggs & Co., James, New York. 
Besly, C. H., & Co., Chicago, 11. 
Crane Co., Chicago, Ill. 
Detroit Lubricator Co., Detroit, Mich. 
Eddy Valve Co., Waterford, N. ¥. 
Fairbanks, Morse & Co., Chicago, Ill. 
Graphite Lubric. Co., Bound Brook, N. J. 
Jenkins Bros., New York, N. Y. 
Kennedy Valve Mfg. Co., N. Y. 
Ludlow-Saylor Wire Co., St. Louis, Mo. 
Lunkenheimer Co., The, Cincinnati, O. 
Powell Co., The Wm., Cincinnati, O. 
Wood, R. D., & Co., Philadelphia, Pa. 

BRATTICE CLOTH. 
Besly, C. H., & Co., Chicago, Ill. 

BRICK MACHINERY. 
Chisholm, Boyd & White Co., Chicago, Il. 
Freese, E. M., & Co., Galion, O. 

BRIDGES. 
American Bridge Co., New York. 
California Wire Works, San Francisco, Cal. 
Leschen & Sons Rope Co., A., St. Louis, 
Scaife & Sons, W, B., Pittsburg, Pa. 
Tippett & Wood, Phillipsburg, N. J 

BRIQUETTING MACHINES. 
Chisholm, Boyd & White Co., Chicago, Ill. 
Mould Co., Henry S., Pittsburg, Pa. 

BROKERS (Mining Lands and Stocks). 
Amer. Exploration Co., San Francisco, Cal. 
— Guaranty & Trust Co., San Francisco, 

al. 
Bell, J., Oakland, Cal. 
Bingham & Co., I. H., Portland, Ore. 
Bullock, Calvin, Denver, Colo. 
Breitung, E. N., Marquette, Mich. 
Case, Investment Co., Tacoma, Wash. 
Chase, H. R., El Paso, Tex. 
Clarke & Co., Toronto, Can. 
Clem & Co., E. A., Portland, Ore. 
Cook, J. B., Los Angeles, Cal. 
Crosby, Ehrich Co., Colorado Springs, Colo. 
Dibble, A. S., Spokane, Wash. 
Douglas, Lacey & Co., New York. 
Driver & Co., W. S., Baker City, Ore. 
Edsall, Key & Co., Colorado Springs, Colo. 
Ferris & Co., Salt Lake City, Utah. 
Fraser, E. J.. San Francisco, Cal. 
Goodsell, B. W., Chicago, Ill. 
Hartland, H. F., Montreal, Can. 
Hibbs, Newton, Lewiston, Idaho. 
Hutchinson, R. A., Spokane, Wash. 
Jenkins & Co., J. F., Los Angeles, Cal. 
Keady & Co., L. Y., Portland, Ore. 
McArthur & Monk, Phoenix, B. C. 
McCarthy & Co., H. H., Portland, Ore. 
Mackinnon, J. M., Vancouver, B. C. 
Martin & Owen Brokerage Co., Denver, Colo. 
Meyer, Clarke, Rowe Mines Co., Kansas City. 
Mining & Exploration Co., Los Angeles, Cal. 
Mitchell & Groce, El Paso, Texas. 
Newbury, W. S., Sumpter, Ore. 
Nowell, Joshua T., Boston. Mass. 
Owens, H. T., Tacoma, Wash. 
Postlethwaite & Loughborough, San Francisco,Cal. 
Standard D. M. & M. Co., Los Angeles, Cal. 
Starr, F. A. E., Sumpter, Ore. 
Stewart & Co., A. M. S., Toronto, Can. 
Thompson, W. A., Co., New York. 
Townsend & Jqnes, El Paso, Tex. 
Tulleys, L. W., Council Bluffs, Iowa. 
Wallace, T. R., Los Angeles, Cal. 
Wilcox & Co., J. D., Portland, Ore. 

ADJUSTABLE STOCKS AND DIES. 
Armstrong Mfg. Co., Bridgeport, Conn. 
Crane Co., Chicago, Ill. 

AIR COMPRESSORS. 

Waterbury, Conn. 

ANTI-FRICTION METALS. 
Ajax Metal Co., Philadelphia, Pa. 
American Eng. Works, Chicago, Ill. 
Besly, C. H., & Co., Chicago, Ill. 
Chester Steel Casting Co., Philadelphia, Pa. 
Graphite Lubric. Co., Bound Brook, N. J. 
National Steel Casting Co., Montpelier, Ind. 
Phosphor Bronze Sm. Co., Philadelphia, Pa. 
Raymond Lead Co., Chicago, Ill. 

ARSENIC. 
Fuerst Bros., & Co., New York, N. Y. 

ASSAYERS. (See also pages 4, 5 and 6). 
Aubury, W. H., Los Angeles, Cal. 
Baker & Co., Newark, N. J. 
Childs & Hansen, Los Angeles, Cal. 
Colo. Assaying & Refining Co., Denver, Colo. 
Donald, J. T., Montreal, Can. 
Godfrey Hughes & Co., El Paso, Tex. 
Hagstoz Co., Ltd., T. B., Philadelphia, Pa. 
Hanks, Abbott A., San Francisco, Cal. 
Harrigan, John, San Francisco, Cal. 
Hersey, Milton L., Montreal. 
Hunt, Fred. F., New York City. 
Mariner & Hoskins, Chicago, Ill. 
Martin & Carpenter, Los Angeles, Cal. 
McGlew, J. B., San Francisco, Cal. 
Ogden, J. A., Deadwood, So. Dak. 
Ogden Assay Co., Denver, Colo. 
Penn. Smelt. & Ref. Co., Philadelphia, Pa. 
Penn. Sweep-Smelting & Refining Co., Phil- 

adelphia, Pa. 
Pellew-Harvey, Bryant & Gilman, 

couver, B. C. 
Pitkin, Dr. Lucius, N. Y. City. 
Ricketts & Banks, N. Y. City. 
Robertson, W. L., Newark, N. J. 
Seamon Bros., El Paso, Tex. 
Selby Smelting & Lead Co., San Francisco, 

Cal. 
Simonds & Wainwright, N. Y. City. 
Wade & Wade, Los Angeles, Cal. 
Wood, Henry E., Denver, Colo. 

ASSAYERS’ AND CHEMISTS’ SUPPLIES. 
Ainsworth, W., Denver, Colo. 
Apfel-Murdoch Co., Chicago, Ill. 
Baker & Co., Newark, N. J. 
Baker & Adamson Chem. Co., Easton, Pa. 
Becker, Christian, New York, N. Y. 
Braun & Co., F. W., Los Angeles, Cal. 
Denver Fire Clay Co., Denver, Colo. 
Entriken, J. C., Malvern, Pa. 
Eimer & Amend, New York, N. Y. 
Fairbanks Co., The, Montreal. 
Fair Drug & Assay Supply Co., Butte, Mont. 
Fuerst Bros., & Co., New York, N. Y. 
Heil, Henry, Chemical Co., St. Louis, Mo. 
Hoffman, Pintha & Co., Mexico City, Mex. | 
McIntosh, Huntington Co., Cleveland, Ohio. 
Penn. Salt Mfg. Co., Philadelphia, Pa. 
Richards & Co., Ltd., Chicago, Ill. 
Robertson, W. L., Newark, N. J. 
Roessler & Hasslacher Chem. Co., N. Y. 
Sargent, E. H., & Co., Chicago, Ill. 
Smith & Thompson, Denver, Colo. 
Solvay Process Co., The, Syracuse, N. Y. 
Taylor, John & Co., San Francisco, Calif. 
Troemmer, Henry, Philadelphia, Pa. 
Western Chemical Co., The, Denver, Colo. 

ATTORNEYS AT LAW. 
Culver, F. D., Lewiston, Idaho. 
Dowe & Hartridge, N. Y. 
Dustan & Hanchette, Hancock, Mich. 
Hartman, Francis M., Tucson, Ariz. 
Hollister, C. W., Los Angeles, Cal. 
McKelvey, Chas. S., Los Angeles, Cal. 
Moorman, C. E., Solomonville, Ariz. 
Polley, Sam’l C., Deadwood, So. Dak. 
Sigourney, W. H., San Francisco, Calif. 
Stott & Shelton, Sumpter, Ore. 

ATTORNEYS (PATENT). 
Adams, F. E., Seattle, Wash. 
Benjamin, Geo. H., New York. 
Johnston, Thos. J., N. Y. 
Seeley, L. W., San Francisco, Cal. 
Smith & Osborn, San Francisco, Cal. 
Sweet, Silas, C., Des Moines, Ia. 

AXLES (SOLID AND HOLLOW). 
American Eng. Works, Chicago, III. 
Latrobe Steel Co., Philadelphia, Pa. 
Watt Mining Car Wheel Co., Barnesville, O. 

BAGS (ORE). 
Amer. Tent & Awning Co., Minneapolis, Minn. 

BALANCES (See Scales and Balances). 

BALLAST UNLOADERS. 
Leschen & Sons Rope Co., A., St. Louis, Mo. 

BANKERS. 
Handy & Harman, New York. 

BEARING METAL. 
Ajax Metal Co., Philadelphia, Pa. 
American Engineering Works, Chicago. 
Besly, C. H., & Co., Chicago, Ill. 
Chester Steel Casting Co., Philadelphia, Pa. 
National Steel Casting Co., Montpelier, Ind. 
Raymond Lead Co., Chicago, Ill. 
Weller Manf’g Co., Chicago, Ill. 

Van- 
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| COAL MINING AND WASHING MACHINERY. OKERS (Cii Lands and Stocks). 
ae Seco Oil and Development Co., San 
Francisco, Cal. 

Wallace, T. R., Los Angeles, Cal. 

BUCKETS (Automatic) 
American Engineering Works, Chicago, Ill. 
Doble Co., Abner, San Francisco, Cal. 
Link-Belt Machy. Co., Chicago, Ill. 
Brown Hoist. & Conv. Mach. Co., Cleveland. 
Garland Co., M., Bay City, Mich. 
Jeffrey, The, Mfg. Co., Colurabus, O. 
Weber Gas & Gaso. Eng. Co., Kansas City. 
Webster, Camp & Lane Mach. Co., Akron, O. 

CABLEWAYS (Incline and Horizontal). 
(See Wire Rope Tramways.) 

CABLEWAYS, SUSPENSION, 
Amer. Steel & Wire Co., New York. 
Binder, Carl, Chicago, Til. 
California Wire Works, San Francisco, Calif. 
Leschen & Sons Rope Co., A., St. Louis. 
Lidgerwood Manuf’g Co., New York. 
Montgomery, J. H., Mach. Co., Denver, Col. 
Trenton Iron Co., Trenton, N. J. 

CANDLESTICKS (Miners’). 
Ludlow-Saylor Wire Co., St. Louis, Mo. 

CARBONS, BORTZ, ETC, 
Bandler, Bernard, New York. 
Baszanger & Co., Jacques, New York. 
Lexow, T., New York, N. Y. 
Yawger, I. C., New York, N. Y. 

CARS (Dump, Mine and Ore). 
Allis-Chalmers Co., Chicago, Ill. 
American Engineering Works, Chicago, III. 
Atlas Car and Mfg. Co., The, Cleveland, O. 
Austin Mfg. Co., F. C., Harvey, Ill. 
Cambridge Mining Car Co., Cambridge, 0. 
Colorado Iron Works Co., Denver, Colo. 
Davis Iron Works, F. M., Denver. 
Fairbanks, Morse & Co., Chicago, Ill. 
Kilbourne & Jacobs Mfg. Co., Columbus, 0. 
Koppel, A., New York. 
Krupp, Fried., Magdeburg-Bukau, Germany. 
Link-Belt Machy. Co., Chicago, Il. 
Marine Iron Co., Bay City, Mich. 
Mine & Smelter Supply Co., Denver, Colo. 
Montgomery Mach. Co., J. H., Denver, Colo. 
Watt Mining Car Wheel Co., Barnesville, O. 
Weller Mfg. Co., Chicago, Ill. 
Wonham & Magor, New York, N. Y. 

CAR REPLACER. 
a Car Replacer Mfg. Co., Scranton, 

a. 

CASTINGS, 
Ajax Metal Co., Philadelphia, Pa. 
Chester Steel Casting Co., Philadelphia, I'a. 
Chrome Steel Works, Brooklyn, N. Y. 
Fulton Engine Wks., Los Angeles, Cal. 
Graphite Lubric. Co., Bound Brook, N. J. 
Latrobe Steel Co., Philadelphia, Pa. 
Leslie & Co., A. C., Montreal. 
National Steel Castings Co., Montpelier. Ind. 
Sargent Co., The Chicago. 
Taylor Iron & Steel Co., High Bridgr, N. J. 
Western Forge Co., St. Louis, oO. 
Wood, R. D., & Co., Philadelphia, I's. 

CEMENT MACHINERY. 
Bartlett & Co., C. O., Cleveland, 0. 
Bradley Pulverizer Co., Boston, Mass. 
Cresson Co., Geo. V., Philadelphia, Pa. 
Ehrsam & Sons, J. B., Enterprise, Kan. 
Kent Mill Co., New York, N. Y. 
Simpson Mfg. Co., Chicago, Ill. 
Sturtevant Mill Co., Boston, Mass. 
Williams Crusher & Pulv. Co., St. Louts. 

CHAIN HOISTS (Self Lubricating). 
Boston & Lockport Block Co., Boston, Mass. 

CHANNELING MACHINES. 
Ingersoll-Sergeant Drill Co., New York. 
Rand Drill Co., New York. 
Simpson Manufacturing Co., Chicago, Ill. 
Sullivan Machinery Co., Chicago, Ill. 

CHEMICAL ENGINEERS, 
Dearborn Drug Co., Chicago, Ill. 

CHEMICAL EXPERT. 
Austen, Peter T., New York. 

CHEMICALS, 
Acker Process Co., Niagara Falls, N. Y. 
Baker & Adamson Chem. Co., Easton, Pa. 
Braun & Co., F. W., Los Angeles, Cal. 
Bullock & Crenshaw, Philadelphia, Pa. 
Carbondale Chemical Co., Carbondale, Pa. 
Eimer & Amend, New York. 
Fair Drug & Assay Supply Co., Butte, Mont. 
Fuerst Bros. & Co.,, New York, N. Y. 
Grasselli Chem. Co., Cleveland, Ohio. 
Heil, Henry, Chemical Ce., St. Louis, Mo. 
Hoffmann, Pintha & Co., Mexico City, Mex. 
Illinois Zine Co., Peru, Ill. 
Klipstein & Co., A. N. Y. 
Matthiessen & Hegeler Zine Co., La Salle, Ill. 
Pennsylvania Salt Mfg. Co., Philadelphia, Pa. 
Richards & Co., Ltd., Chicago, Il. 
Roessler & Hasslacher Chem. Co., N. Y. 
Sargeant, BE. H., & Co., Chicago, Il. 
Solvay, The, Process Co., Syracuse, N. Y. 
Western Chemical Co., Denver, Colo. 

CHEMISTS. (See Assayers.) 

CHLORIDE OF LIME. 
Fuerst Bros. & Co., New York, N. Y. 

CHLORINE, 
Klipstein & Co., A.. N. Y. 

COAL AND SOKE PRODUCERS AND DEALERS | 
Berwind White Coal Mfg. Co., New York. 
Castner, Curran & Bullit, Philadelphia, Pa. 
Consolidation Coal Co., Baltimore, Md. 
Davis Coal & Coke Co., New York, N. Y. 
Stickney, Conyngham & Co., New York. 
Ward & Olyphant, New York, N. Y. 

COAL CUTTERS, 
Ingersoll-Sergeant Drill Co., New York. 
Jeffrey, The, Mfg. Co., Columbus, 0. 
Link-Belt Machinery Co., Chicago, Ill, 
Sullivan Machinery Co., Chicago, Ill. 

COAL AND ORE HANDLING MACHINERY. 
Bartlett & Co., C. O., Cleveland, O. 
Brown Hoisting Mach. Co., Cleveland, O. 
Jeffrey Mfg. Co., Columbus, 0. 
Leschen & Sons Rope Co., A., St. Louis, Mo. 
Link-Belt Machinery Co., Chicago, LIL 
Robins Conv. Belt Co., New York. 
Simpson Mfg. Co., Chicago, Ill. 
Weller, Mfg. Co., Chicago, Ill. 

Copper Mfg. Co., Jas., Montreal. 
Jeffrey, The, Mfg. Co., Columbus, 0. 
Leschen & Sons Rope Co., A., St. Louis, Mo. 
Link-Belt Machinery Co., Chicago, Ill. 
Simpson Mfg. Co., Chicago, Ill. 

COKE OVENS. 
Solvay Process Co., Syracuse, N. Y. 

COLLEGES (Engineering). See page 7. 

COMPRESSED AIR SHOP TOOLS. 
Clayton Air Compressor Works, N. Y 

CONCENTRATORS, 
Amer. Concentrator Co., Joplin, Mo. 
Colorado Iron Works Co., Denver, Colo. 
Gates, Geo., San Francisco, Cal. 
Hammond Mfg. Co., Portland, Ore. 
Huntington, F. A., San Francisco, Cal. 
McCabe, P. B., Los Angeles, Cal. 
Mine & Smelter Supply Co., Denver, Colo. 
Precious Metals Recovery Co., San Francisco, 

Cal. 
Risdon Iron Works, San Francisco, Cal. 

CONCENTRATORS (Dry). 
General Concentrates Co., N. Y. 

CONTRACTORS’ SUPPLIES. 
Austin Mfg. Co., F. C., Harvey, IIl. 
Kilbourne & Jacobs Mfg. Co., Columbus, ©. 

CONVEYORS. 
Amer. Eng. Works, Chicago, Il. 
Bacon, E. C., New York, N. Y. 
Lartlett & Co., C. O., Cleveland, O. 
Blanton, E. A., Jr., Phila., Pa. 
Brown Hoisting Mach. Co., Cleveland, O. 
California Wire Works, San Francisco, Cal. 
Colorado Iron Works Co., Denver, Colo. 
Cooper, Hewitt & Co., New York, N. Y. 
Crawford & McCrimmon Co., Brazil, Ind. 
Denver Engineering Works o., Denver, Colo. 
Eagle Iron Works, Des Moines, Ia. 
Garland Co., M., Bay City, Mich. 
Leschen & Sons Rope Co., A., St. Louis, Mo. 
Jeffrey, The, Mfg. Co., Columbus, O. 
Lidgerwood Mfg. Co., New York, N. Y. 
Link-Belt Machinery Co., Chicago, Ill. 
Montgomery Machine Co., J. H., Denver, Colo. 
Robins Conveying Belt Co., N. Y. 
Simpson Manufacturing Co., Chicago, Ill. 
Trenton Iron Co., Trenton, N. J. 
Vulcan Iron Works, San Francisco, Cal. 
Webster Camp & Lane Mach. Co., Akron, O. 
Weller Mfg. Co., Chicago, Ill. 

COPPER PRODUCERS AND DEALERS, 
American Metal Co., The, New York. 
Amer. Smelting & Refining Co., New York. 
Arizona Copper Co., Clifton, Ariz. 
——— Mining Co., Atlantic Mine, P. 0., 

Mich. 
ae Smelting & Refining Co., Newark, 

Baltimore Copper Works, Baltimore, Md. 
Bath, Henry & Son, London, England. 
Bisbee Belle Copper Co., Los Angeles, Cal. 
Bond, V., & Co., New York. ‘ 
Canadian Copper Co., The, Cleveland, 0. 
Copper Queen Con. Mfg. Co., of Arizona, 
New York, N. Y. 

Detroit Copper Mfg. Co. of Arizona, Mor- 
enci, Ariz. 

Empire Copper Co., Nevada. 
Greene Consolidated Copper Co., N. Y 
Markeen Copper Co., New York, N. Y. 
National Metal Co., New York. 
Nichols Chemical Co., New York, N. Y. 
Orford Copper Co., The, New York, N. Y. 
Pass, C., & Son, Bristol, England. 
Pennsylvania Salt Mfg. Co., Phila., Pa. 
Phelps, Dodge & Co., New York, N. Y. 
United Metals Selling Co., New York. 
Vogelstein, L., New York. 

CORRUGATED IRON, 
Scaife & Sons, W. B., Pittsburg, Pa. 

CRANES. 
Brown Hoisting Mach. Co., Cleveland, 0. 
Marion Steam Shovel Co., Marion, 0. 
Whiting Foundry Equipment Co., Harvey, Il. 
Wood & Co., R. D., Philadelphia, Pa. 

CRUCIBLES, GRAPHITE, ETC. 
Denver, The, Fire Clay Co., Denver, Colo. 
Robertson, W. L., Newark, N. J. 

CRUSHERS.—See Pulverizers. 
CYANIDE, 
Braun & Co., F. W., Los Angeles, Cal. 
Fuerst Bros. & Co., New York, N 
Klipstein & Co., A., N. Y. 
Roessler & Hasslacher Chem. Co., N. Y. 

CUPEL MACHINES. 
Braun & Co., F. W., Los Angeles, Cal. 

CYANIDE VATS.—See Tanks, 

DIAMOND DRILLS. 
American Diamond Rock Drill Co., N. Y. 
Sullivan Machinery Co., Chicago, Ill. 

DIAMOND DRILL CARBONS. 
Bandler, Bernard, New York. 
Baszanger & Co., Jacques, New York. 
Lexow, Theo., New York, N. Y. 
Yawger, I. C., New York, N. Y. 

DRAFT, MECHANICAL, 
Buffalo Forge Co., Buffalo, N. Y. 
Sturtevant Co., B. F., Boston, Miss. 

| DRAFTING MATERIALS. 
Alteneder, Theo. & Son., Philadelphia, Pa. 
Rerger, C. L., & Sons, Boston, Mass. 
Resly, C. H., & Co., Chicago, I)! 
Buff & Buff Mfg. Co., Boston, Mass. 
Dietzgen, Eugene, Co., Chicago, Ill. 
Gurley, W. & L. B., Troy, N. Y. 
Keuffel & Esser Co., New York, N. Y. 
Leitz, The A., Co., San Francisco, Cal. 
Mahn & Co., St. Louis, Mo. 
Queen & Co., Philadelphia, Pa. 
Saegmuller, G. N., Washington, PD. C. 

DRAFTING ROOM FURNITURE. 
Keuffel & Esser Co., New York. 

DREDGING MACHINERY. 
Beggs & Co., James, New York. 
Bucyrus, The, Co., Milwaukee, Wis. 
Cyclone Drilling Mach. Co., Orrville, Ohio. 
Hammond Mfg. Co., Portland, Ore. 
Jeffrey, The, Mfg. Co., Columbus, O 
Leschen & Sons Rope Co., A., St. Louis, Mo. 
Link-Belt Machinery Co., Chicago, Ill. 
Marion Steam Shovel Co., Marion, 0. 
Quintard Iron Works Co., New York. 
Risdon Iron Works, San Francisco, Cal. 
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SAVE FUEL AND BOILERS, 
eR ma I By putting your water in the boiler at boiling point with 

mi THE OTIS 
TUBULAR FEED WATER HEATER AND PURI- 

FIER, WITH SEAMLESS BRASS TUBES@& 

OUR STANDARD HEATERS ARE 
to heat tne feed water to the 

GUARANTEED boiling point (210°) or (212%) 
with the exhaust steam without causing any back pre- 
ssure. Also to EXTRACT THE OIL from the cxhaust, so 
that the exhaust steam, after being passed through 
the heater, can be used forother heating purposes and 
the water of condensation from the heating system be 

returned to the boilers FREE FROM OIL. WE GUARANTEE 
THIS HEATER WILL NOT GET FOUL WITH SEDIMENT, but 
will continue to heat as hot after being in use years, as 

when new. 

A LIBERAL OFFER 
Try us. If this heater fails to 

give satisfaction in every re- 
spect, we will pay freight both 
ways and all experses. 

PATENTED AND MANUFACTURED 
BY THE 

STEWART HEATER C0, 
346 Norfolk Ave, Buffalo, N. Y. 

Send tor Catalogue, 
Power Pcmps for all purposes and any capacity. 

} 
| 
} 
| ih 

| 

cep 
WATER — 
mer 

"THE utility of this style of 
“ car needs no explana- 
tion—the caption and cut 
tel! all—except the body is 
made of thick steel, well 
riveted. The wheels are of 
cast-iron, self-oiling. 

The car (like all our 
others) is of the easy-dump- 
ing variety. 

We not only make 

CARS, RAILS, PORTABLE 
TRACK, TURNTABLES, Etc., 

but we also Design, Estimate and contract for 
INDUSTRIAL RAILWAYS. 

For sale out of s‘ock, new 8, 12, 16 and 20 lb. 
steel Tee rails and joints. 

Wonham @ Magor 
29 Broadway, NEW YORK 

NOW READY 

Compressed Hir 
Its Uses and Applications. 

By GARDNER D. HISCOX, M. E. 

A complete treatise on the subject of Compressed Air, comprising its 
physical and operative properties from a vacuum to its liquid form. Its 
thermodynamics, compression, transmission, expansion, and its uses 
for power purposes in mining and engineering work; pneumatic motors, 
shop tools, air blasts for cleaning and painting. The Sand Blast, air 
lifts, pumping of water, acids and oils; aeration and purification of 
water supply, are all treated, as well as railway propulsion, pneumatic 
tube transmission, refrigeration. The Air Brake, and numerous appli- 
ances in which compressed air is a most convenient and economical 
vehicle for work—with air tables of compression, expansion and physical 
properties. 

This is a most comprehensive work on the subject of Compressed 
Air, giving both the theory and application. 

Royal Octavo, Cloth, 800 Pages, with over 600 Il'ustrations, 

PRICE $5.00. 

Engineering and Mining Journal, 253 BROADWAY, 
NEW YORK. 
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ELECTRIC TRAVELERS, 
Cranes for any Service. Air Hoists. 

COMPLETE EQUIPMENTS FOR FOUNDRIES. 

The Whiting Cupola. 800 in use by Leading Melters. 

WHITING FOUNDRY EQUIPMENT Co. 
HARVEY, ILL., U.S. A. 

x 

(156th Street, Chicago Suburb), 

SEND FOR CaTALocs Nos. 19, 20, 21. 

ROCK DRILLS, AIR COMPRESSORS, 

Mining and Rock Excavating Machinery. 

McKIERNAN DRILLCO., 
120 Liberty St., New York, 

Sole Agents for the Kennedy 
satent Air Lift. 

New Catalogue now ready: Name this Paper. 

Pacific Coast Manufacturing Company, 
126-128 South Los Angeles St., Los Angeles, Cal. 

PUMPS NEW LEYNER 
ENGINES| ROCK DRILL 

Operates on one-half the 
BOILERS nintiay of air required 

by any piston drill. 
HOISTS 

HORSE WITTE 
WHIMS Gasoline and a a= ee 

AIR COM- Distillate Engines| TRACK SPIKEs 

PRESSORS Reliable, Simple, Durable, BUCKETS 

Gable. Gasing, Pipe, Fittings, Gomplete Oil Well Drilling Rics 

Truax Ore Car 

Fully Guaranteed. MINING SUPPLIES 

PRACTICAL CHEMISTRY 
By W. G. VALENTIN and W. R. HopeKrnson. 

An intelligent course in qualitative chemical analysis introducing specifically an 
extra chapter in which simple quantitative, including volumetric, operations are very 
thoroughly discussed. Embodying the following important divisions: Definition of 
Qualitative Analysis—Action of the Group Reagents—Experiments and Tests for Non- 
metallic Elements—Experiments with Acids and Reactions of Mineral Acids—Organic 
Acids—Balance and Weights—Quantitative Exercises and Volumetric Analysis—Rare 
Elements—Tables Showing the Solubility of Salts in Water and Acids—Reagents, 
Solvents, Acids, Bases and Metals. 

PRICE, $3.50. 
ENGINEERING AND MINING JOURNAL, 253 sroapway, N. Y. 

"WILLSON ALUMINUM CO. 
Monufeourers EE RRO -CHROMIUM 

OFFICE, 99 Cedar Street 
NEW YORK 

WORKS: Holcomb Rock, Ve. | 
Keaneawhe Falls, W. Va. 

GBORGE WESTINGHOUSE, 
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Pittshurg Meter Co. £2s¢ Pittsburg, Pa. 
MANUFACTURERS OF 

GAS METERS 

WATER METERS 
~ GAS PRESSURE REGULATORS 

Write for Catalog El 

T. L. BROWN, Treas. 
A. G. HOLMES, Manager. 
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Vice-President. 
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DRILLS (CORE). 
eee Diamond Rock Drill Co., N. Y. 

Davis Calyx Drill Co., New York. 
Sullivan Machinery Co., Chicago, Ill. 

DRILLS (HAND). 
Hasenzahl, Wm., Cincinnati, 
Jackson Co., Denver, Colo. 
Jackson Drill & Mfg. Co., Denver, Colo. 

DRILLS (ROCKS). 
Allis-Chalmers Co., Chicago, Ill. 
Austin Mfg. Co., F. ©. Harvey, Ill. 
Blanton, E. a — ent 
Cooper Mfg. Co. as., Montreal. 
Denver Engineering Works, Denver, Colo. 
Gardner Electric Drill Mfg. Co., Denver. 
Hasenzahl, Wm., Cincinnati, Ohio. 
Ingersoll-Sergeant Co., New York, N. Y. 
Keystone Driller Co., Beaver Falls, Pa. 
Mine & Smelter Supply Co., Denver, Colo. 
McKiernan Drill Co., New York. 
Pacific Coast Mfg. Co., Los Angeles, Cal. 
Rand Drill Co., The, New York, N. Y. 
Sullivan Machinery Co., Chicago, Ill. 
Wood Drill Works, Paterson, N. J. 

DROP FORGINGS. 
Clapp Mfg. Co., E. D., Auburn, N. Y. 
Scranton Forging Co., Scranton, Pa. 

DRIVERS (MECHANICAL). 
Bartlett & Co., C. O., Cleveland, O. 
Buffalo Forge Co., Buffalo, N. Y. 
Colorado Iron Works Co., Denver, Colo. 
Cummer, F. D., & Sons ., Cleveland, O. 
Davis Iron Works, F. M., Denver, Colo. 
Denver Eng. Works Co., The, Denver, Colo. 

EDUCATIONAL INSTITUTIONS. (See page 9). 

ELECTRICAL MACHINERY SUPPLIES. 
Besly, C. H., & Co., Chicago, Ill. 
Crocker-Wheeler Co., Ampere, N. J. 
Elwell-Parker Electric Co., Cleveland, O. 
General Electric Co., Schenectady, N. Y. 
Guarantee Electric Co., Chicago, Ill. 
Jeffrey, The, Mfg. Co., Columbus, O. 
Leschen & Sons Rope Co., A., St. Louis, Mo. 
Link-Belt Machinery Co., Chicago, Ill. 
Northern Elec. -Mfg. Co., Madison, Wis. 
Thresher Blectric Co., Dayton, O. 
United Electric Co., Toronto, Can. 
Western Elec. & Mach’y Co., Los Angeles, 

Cal. 
Westinghouse Elect. & Mfg. Co., Pittsburg. 
Weston Elect. Inst. Co., Waverly Park, N. J. 

ELECTRIC TRUCKS. 
Baldwin Loco. Works, 

ELECTRODES. 
Int. Acheson Graphite Co., Niagara Falls, N. Y. 

EMERY AND BURR MILLS. 
Besly, C. H., & Co., Chicago, Ill. 
Sturtevant Mill Co., Boston, Mass. 

ENGINEERS (CHEMICAL). (See also pages 4, 
5 and 6). 

Falding, F. J., New York City. 
Hartgering, James, Deadwood, So. Dak. 

F., N. Y¥. City McKenna, Chas. . 
Simonds & Wainwright, New York City. 

ENGINEERS (MECHANICAL). 
Hartgering, James, Deadwood, S. D. 
Dodge Mfg. Co., Mishawaka, Ind. 

So a (MINING). (See also pages 4, 
5 and 6). 

Aubury, W. E., Los Angeles, Cal. 

Ohio. 

Philadelphia, Pa. 

Lidner, P. G., New York. 
Pellew-Harvey, Bryant & Gilman, Vancou- 

ver, B. C. 

ENGINEERS’ INSTRUMENTS. 
Alteneder, Theo., & Son, Philadelphia, Pa. 
Berger, C. L., & Sons, Boston, Mass. 
Brandis, F. E., Sons & Co., Brooklyn, N. Y. 
Buff & Buff Mfg. Co., Boston, Mass. 
Bullock & Crenshaw, Philadelphia, Pa. 
Dietzen, Eugene, Co., —— Tl. 
Gurley, W. & L. E., Troy, N. Y. 
Johnston, Robt., Philadelphia, Pa. 
Keuffel & Esser Co., New York, N. Y. 
Kohlbusch, H., New York, N. Y. 
Leitz, The, A., Co., San Francisco, Cal. 
Mahn & Co., St. Louis, Mo. 
Queen & Co., Philadelphia, Pa. 
Saegmuller, G. N., Washington, D. C. 
Young & Sons, Philadelphia, Pa. 

ENGINES (GAS AND GASOLINE). 
Allis-Chalmers Co., Chicago, Ill. 
Davis Iron Works, F. M., Denver. 
Fairbanks, Morse & Co., Chicago. 
— and Electrical Co., Los Angeles, 

al. 
Pacific Coast Mfg. Co., Los Angeles, Cal. 
Weber Gas & Gasoline Engine Co., Kansas 

City, Mo. 
Westinghouse Electric & Mfg. Co., Pittsburg, 

Pa. 
Witte Iron Works Co., Kansas City, Mo. 

ENGINES (HOISTING). 
Allis-Chalmers Co., Chicago. 
Bacon, E. C., New York, N. Y. 
Bartlett & Co., C. O., Cleveland, 0. 
Crawford & McCrimmon Co., Brazil, Ind. 
Colorado Iron Works Co., Denver, Colo. 
Davis Iron Works, F. M., Denver, Colo. 
Denver Engineering Works Co., Denver, Colo. | 
Eagle Iron Works, Des Moines, Ia. 
Fairbanks, Morse & Co., Chicago, III. 
General Electric Co., Schenectady, N. Y. 
Jeffrey, The, Mfg. Co., Columbus, 0. 
Leschen & Sons pe Co., A., St. Louis, Mo. 
Lidgerwood Mfg. Co., New York, N. 7. 
Link-Belt Machinery Co., Chicago, TIIl. 
Machinery and Blect. Co., Los Angeles, Cal. 
Marine Iron Co., Bay City, Mich. 
Mine & Smelter Supply Co., Denver, Colo. 
Montgomery Mach. Co., J. H., Denver, Colo. 

isdon Iron Works, San Francisco. 
Robins avering Belt Co., New York. 
Weber Gas & 

City, Mo. 
Webster, Camp & Lane Machine Co., Akron, 0. 
Westinghouse Electric & Mfg. Co., Pittsburg, 
P 

Witte m Works Co., Kansas City, Mo. 

ENGINES (STATIONARY STEAM). 
Allis-Chalmers Co., Chicago, Ill. 
Babcock & Wilcox, Ltd., Montreal. 
Beggs & Co., James, New York. 
Buffalo Forge Co., Buffalo, N. Y. 
Colorado Iron Works Co., Denver, Colo. 
Davis Iron Works, F. M., Denver, Colo. 
Denver Eng. Works Co., Denver, Colo. 
Fairbanks, Morse & Co., Chicago, Ill. 
Fulton Engine Wks., Los Angeles, Cal. 

asoline Engine Co., Kansas | 

a. 
Whiting Foundry Equipment Co., Harvey, Ill. | 

ro! 

Huntington, F. A., San Francisco, Cal. 
Jeffrey, The, Mfg. Co., Columbus, 0. 
Leffel & Co., Jas., Springfield, oO. r 
Lidgerwood ute Co., New York, N. Y,. 
Pacific Coast Mfg. Co., Los Angeles, Cal. 
Quincy Engine Wks., Quincy, Ill. 
Risdon Iron Works, San Francisco, Cal. 
Sandycroft Foundry Co., Ltd., Chester, Eng. 

ee & Smith-Vaile Co., The, Day- 
ton, O. 

Webster, Camp & Lane Mach. Co., Akron, 0 
WickeseBros., Saginaw, Mich. 

EQUESTRIAN OUTFITS. 
Mehlbach Saddle Co., N. Y. 

| EXCAVATORS—SEE SHOVELS (STEAM). 
Austin Mfg. Co., F. C., Harvey, Ill. 
Beggs & Co., James, New York. 
Bucyrus, The, Co., So. Milwaukee, Wis. 
Jeffrey Mfg. Co., Columbus, 0. 
Leschen & Sons Rope Co., A., St. Louis, Mo. 
Marion, The, Steam Shovel Co., Marion, 0. 
Risdon Iron Works, San Francisco, Cal. 
Thew Shovel Co., Lorain, O. 

EXPLOSIVES. 
Lau, J. H., Co., New York, N. Y. 

FANS (MINE VENTILATING). 
Buffalo Forge Co., Buffalo, N. Y. 
Crawford & McCrimmon, Brazil, Ind. 
Eagle Iron Works, Des Moines, Ia. 
Kilbourne & Jacobs Mfg. Co., Columbus, 0. 
Link-Belt Machinery Co., Chicago, IIl. 
Marine Iron Co., Bay City, Mich. 
Sturtevant Co., B. F., Boston, Mass. 

FEED-WATER HEATERS. 
Beggs & Co., James, New York. 
— Fuel Economizer Co., Matteawan, 

5 eke 
Stewart Heater Co., Buffalo, N. Y. 
Stilwell-Bierce & Smith-Vaile Co., 

Dayton, O. 

FERRO CHROMIUM, 
Blackwell, Sons & Co., Geo. G., Liverpool, 

The, 

Eng. 
Willson Aluminum Co., New York, N. Y. 

FILTERS. 
Scaife & Sons, W. B., Pittsburg, Pa. 

FILTER PRESSES, 
Johnson & Co., John, New York, N. Y. 
Perrin & Co., Wm., Chicago, Ill. 
— & Smith-Vaile Co., Dayton, 

o. 

FIRE BRICK AND CLAY. 
Chur, Walter, New York. 
Denver Fire Clay Co., The, Denver, Colo. 
W. Va. Fire Clay Co., Thornton, W. Va. 

FIRE HYDRANTS, 
Eddy Valve Co., Waterford, N. Y. 
Wood, R. D., & Co., Philadelphia, Pa. 

FITTINGS (CAST IRON). 
Crane Co., The, Chicago, Il. 
Wood, R. D., Co., Philadelphia, Pa. 

FLUORSPAR. 
Blackwell Sons & Co., Geo. G., .Liverpool, 
England. 

Fuerst Bros. & Co., New York, N. Y. 

FOUNDRY EQUIPMENT. 
Leschen & Sons Rope Co., A., St. Louis, Mo. 
Whiting Foundry Equipment Co., Harvey, I) 

FORGES. 
Buffalo Forge Co., 

FORGINGS. 
Clapp Mfg. Co., E. D., Auburn, N. Y. 
Scaife & Sons, W. B., Pittsburg, Pa. 
Scranton Forging Co., Scranton, Pa. 

FUEL ECONOMIZER, 
— Fuel Economizer Co., Matteawan, 

Buffalo, N. Y. 

FURNACES (ASSAYERS). (See also pa 3). 
Braun & Co., F. W., Los Angeles, ~ , 
Taylor, John, & Co., San Francisco, Cal. 

FURNACES, BLASTING (PORTABLE.) 
Alaska Supply & Agency Co., Sioux City, Ia. 

FURNACES (ROASTING), 
Allis-Chalmers Co., Chicago, Il. 
Colorado Iron Works Co., Denver, Colo. 
Cross, Laughlin & Co., St. Louis, Mo. 
Davis Iron Works, F. M., Denver, Colo. 
Denver Eng. Wks. Co., Denver, Colo. 
Enterprise Boiler Co., Youngstown, O. 
Krupp, Fried., Magdeburg-Buckau, 
Nichols Chemical Co., New York, N. Y. 

FURNACES (SMELTING). 
Allis-Chalmers Co., Chicago, Il. 
Colorado Iron Works Co., Denver, Colo. 
Cross, Laughlin & Co., St. Louis, Mo. 
Davis Iron Works, F. M., Denver, Colo. 
Denver Eng. Wks. Co., Denver, Colo. 
Krupp, Fried., Magdeburg-Buckau. 
Pollock, W. B., Co., Youngstown, 0. 

| GAUGES, RECORDING, ETC, 
Besly, C. H., Chicago, Ill. 
Bristol, The, Co., Waterbury, 
Chester Steel Casting Co., "Phi 
Crane Co., Chicago, II. 
Cresson Co., Philadelphia, Pa. 
— Steam Gage & Valve Co., Boston, 

ass. 
Davis Iron Works, F. M., Denver, Colo. 
— & Son, (Derby), Ltd., John, Baltimore, 

Conn. 
ladelphia. 

Denver, The Eng. Works Co., Denver, Colo. 
Link-Belt Machinery Co., Chicago, II. 
Robertson & Sons, Jas. L., New York. 

| GAS GENERATOR. 
Economist Gas Engine Co., San Francisco, Cal. 

GAS PRODUCERS. 
Kennedy, Julian, Pittsburg, Pa. 
Wood & Co., R. D., Philadelphia, Pa. 

GENERATORS (See Motors). 
GLYCERINE. 

Klipstein & Co., A., N. Y. 

| GRAPHITE. 
Graphite Lubricator Co., Bound Brook, N. J. 
Int. Acheson Graphite Co., Niagara Falls, 
a A 

Wisconsin Graphite Co., Pittsburg, Pa. 

GREASE. 
Besly, & Co., C. H., Chicago, III. 
Cook’s Sons Co., A., New York. 

GREASE CUPS. 
Besly, C. H., Co., Chicago, Ill. 
Crane Co., Chicago, Ill. 
Cook’s Adam, Sons Co., New York, N. Y. 

| Detroit Lubricator Co., Detroit, Mich. 
Lunkenheimer Co., The, Cincinnati, 0. 
Powell Co., The, Wm., Cincinnati, O. 
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LEE EEE 

GRINDING MILL MACHINERY. 
Kent Mill Co., New York. 
Sturtevant Mill Co., Boston, Mass. 

NJECTORS. 
DN iakenhoiaeet Co., Cincinnati, O. 
Jenkins Bros., New York N. ¥. 
Penberthy Injector Co., Detroit, Mich. 

INSTRUMENTS, ELECTRICAL. 
Northern Blectrical Mfg. Co., Madison, Wis. 

INSULATED WIRES AND CABLES, 
American Steel & Wire Co., New Yerk. 
Roebling’s, Jobn A., Sons Co., New York. 
Wire & Cable Co., Montreal. 

INSURANCE COMPANIES. 
Hartford Steam Boiler Inspection and In- 
surance Co., Hartford, Conn. 

Lanonaton xe (TESTING, EXPERIMENT- 

Hunt & Co., R. W., Chicago. 
McKenna, Chas. F., N. Y. City. 

LABORATORAY SUPPLIES AND FURNITURE 
(See Assayers’ and Chemists’ Supplies). 

LAMPS (MINERS). 
Anton, Geo., Monongahela City, Pa. 
Davis & Son (Derby), Ltd., J., Baltimore, Md. 

LEAD, (PIG). 
Pass, ©. & Son, Ltd., Bristol, Eng. 
Phelps, Dodge & Co., New _ York. 
Picher Lead Co., Chicago, Ill. 
Pennsylvania Smelting Co., Pittsburg, Pa. 
Raymond Lead Co., Chicago, Ill. 

LEAD LININGS FOR CHLORINATION TUBS. 
Raymond Lead Co., Chicago, Ill. 

LEAD (ASSAYERS’ TESTING). 
Pennsylvania Smelting Co., Pittsburg, Pa. 

LINK BELTING. 
Link-Belt Machinery Co., Chicago, Ill. 
Jeffrey Mfg. Co., Columbus, O. 

LOCOMOTIVES (COMPRESSED AIR). 
Baldwin Locomotive Works, Phila., Pa. 
Koppel, A., New York. 
Porter, H. K., Co., Pittsburg, Pa. 

LOCOMOTIVES (ELECTRIC). 
Baldwin Locomotive Works, Phila., Pa. 
General Electric Co., Schenectady, N. Y. 
Jeffrey Mfg. Co., Columbus, O. 
Westinghouse Elec. & Mfg. Co., Pittsburg, Pa. 

LOCOMOTIVES (STEAM). 
Baldwin Locomotive Works, Phila., Pa. 
Koppel, A., New York. 
Porter, H. K., Co., Pittsburg, Pa. 

LOGGING OUTFITS. (See Sawmill Machinery). 

LUBRICATORS (SIGHT FEED). 
Bucyrus, The, Co., Milwaukee, Wis. 
Crane Co., Chicago, Ill. 
Lunkenheimer Co., The, Cincinnati, 0O. 
Powell Co., The Wm., Cincinnati, O. 

LUBRICANTS. 
Besly & Co., C. H., Chicago, Ill. 
Cook’s, Adam, Sons Co., New York, N. Y. 
Wisconsin Graphite Co., Pittsburg, Pa. 

MACHINERY (SECOND HAND), 
(See pages 19 and 25). 

MACHINERY (IRON WORKING.) 
Whitcomb Mfg. Co., Worcester, Mass. 

MANGANESE. 
Blackwell, Sons & Co., Geo. G., Liverpool 
England. 

Kendall & Flick, Washington, D. C. 

MANGANESE STEEL. 
Taylor Iron & Steel Co., High Bridge, N. J. 

MECHANICAL DRAFT. 
Buffalo Forge Co., Buffalo, N. Y. 
Sturtevant Co., B. F., Boston, Mass. 

METAL DEALERS, 
agetees Smelting & Refining Co., New 

ork. 
American, The Metal Co., New York, N. Y. 
Bath, Henry & Son, London, Eng. 
Besly & Co., C. H., Chicago, Ill. 
Blackwell, Sons & Co., Geo. G., Liverpool, 
England. 

Fuerst Bros. & Co., New York. 
Entriken, J. C., Malvern, Pa. 
Eureka, The, Co., San Francisco, Cal. 
Illinois Zine Co., Peru, Ill. 
Johnson, Matthey & Co., London, Eng. 
Leslie & Co., A. C., Montreal. 
Markeen Copper Co., New York, N. Y. 
Martin & Carpenter, Los Angeles, Cal. 
Mettmessen & Hegeler Zine Co., La Salle, 

Montana Ore Purchasing Co., Butte, Mont. 
Nichols Chemical Co., New York, N . 
Orford, The, Copper Co., New York, N. Y. 
Pacific Coast Ore Sampling Wks., Oakland, Cal. 
Pass, C., & Son, Bristol, England. 
Picher Lead Co., Chicago, Ill. 
Primos Chemical Co., Philadelphia, Pa. 
Raymond Lead Co., Chicago, Ill. 
Selby Smelting and Lead Co., San Fran- 

cisco, Cal. 
United Metals Selling Co., New York. 
Vogelstein, L., New York. 

METERS (WATER AND GAS). 
Pittsburg Meter Co., Pittsburg, Pa. 

MILL STONES 
Fpnctexant Mill Co., Boston, Mass. 

Foote Mineral Co., Philadelphia, Pa. 
MINE TRANSIT (POCKET). 
Ainsworth, Wm., Denver, Colo. 

MINING AND LAND COMPANIES. 
Arizona Copper Co., Clifton, Ariz. 
_— Mining Co., Atlantic Mine P. 0O., 

Baltic Mining Co., Atlantic Mine P. 0., Mich. 
Bisbee Belle Copper Co., Los Angeles, Cal. 
Copper Queen Con. Mining Co., New York. 
Detroit Copper ae Co., Morenci, Ariz. 
Empire Copper Co., Nevada. 
— Gate Gold Mining Co., San Francisco, 

al. ‘ 
Markeen Copper Co., New York, N. Y. 
qe M’t’n Copper Co., Los Angeles, 

Mountain Copper Co., New York, N. Y. 
Red Cloud Mining Co., Los Angeles, Cal. 
Wolverine Copper Minti " 

P.'0., Mich ro Soe 

| MINING SUPPLIES. 
C. H. Snow & Co., San Francisco, Cal. 

MOLYBDIC ACID. 
Fuerst Bros. & Co., New York, N. Y¥. 

MOTORS AND GENERATORS, 
Crocker-Wheeler Co., Ampere, N. J. 
Elwell-Parker Dlectric Co., Cleveland, oO. 
General Blectric Co., Schenectady, N. Y. 
Guarantee Electric Co., Chicago, Ill. 
Northern Blec. a. be. Madison, Wis. 

| Jeffrey Mfg. Co., lumbus, O. 
| Thresher Electric Co., Dayton, O. 

United Blectrie Co., Toronto, Can. 
Western Elec. & Mach’y Co., Los sagt. 
Westinghouse Electric & Mfg. Co., tts- 
burg, Pa. 

NICKEL. 
| Canadian, The, Copper Co., Cleveland, O. 

Orford, The, Copper Co., New York, N. ¥. 

OIL BURNER. 
| Amer. Crude Oil Burner Co., San Francisco, 

Cal. 
| OIL WELL SUPPLIES. 

Austin Mfg. Co., F. C., Harvey, Ill. 
| Fulton Engine Wks., Los Angeles, Cal. 
OILS. 

Cook’s, Adam, Sons & Co, New York, N. Y. 
Ironsides Co., The, Columbus, 0. 

| OILERS. 
Besly & Co., C. H., Chicago, Ill, 
Detroit Lubricating Co., Detroit, Mich. 
Lunkenheimer Co., The, Cincinnati, O. 
Powell & Co., The, Wm., Cincinnati, 0. 

OILLESS BEARINGS. 
Graphite Lubricator Co., Bound Brook, 

| ORE CLEANERS. 
Montgomery, Samuel, Joplin, Mo. 

ORE PURCHASERS. 
American Metal Co., New York. 
Balbach Smelting & Refining Co., Newark, 

Me Oe 
or The, Copper Works, Baltimore, 

Copper King, The, Ltd., San Francisco, 
a 

Donaldson, A. M., & Co., Denver, Colo. 
Fuerst Bros. & Co., New York. 
Gold and Silver Extraction Co., Denver, Col. 
Hagstoz, T. B., Co., Sees Pa. 
Ledoux & Co., New York, N. Y. 
Martin & Carpenter, Los Angeles, Cal. 
ae & Hegeler Zinc Co., La Salle, 

Montana Ore Purchasing Co., Butte, Mont. 
National Metal Co., N. Y. 
Nichols Chemical Co., New York, N. Y. 
Ogden Assay Co., Denver, Colo. 
Orford, The, Copper Co., New York, N. Y 
Pacific Coast Ore Sampling Wks., Oakland, Cal. 
Pass & Son, C., Ltd., Bristol, Eng. 
Penn. Salt Mfg. Co., Philadelphia, Pa. 
Pennsylvania Smelting Co., Pittsburg, Pa. 
Penn. Smelting & Refining Wks., Philadel- 

phia, Pa. 
Penn. Sweep Smelting & Refining Co., Phil- 
adelphia, Pa. 

Ricketts & Banks, New York, N. Y. 
Selby Smelting and Lead Co., San Fran- 

ciseo, Cal. 
Vogelstein. L.. New York. 

ORE TESTING WORKS. 
Gold and Silver Extraction Co., Denver. 
Hunt, F. F., New York, N. Y. 
Ledoux & Co., New York, N. Y. 
McGlew, J. B., San Francisco, Cal. 
Montana Ore Purchasing Co., Butte, Mont. 
Penn. Smelting & Ref. Co., Phila., Pa. 
Pennsylvania Smelting Co., Pittsburg, Pa. 
Phillips, Alvin, Denver, Colo. 
Pitkin, Lucius, New York, N. Y. 
Ricketts & Banks, New York, N. Y. 
— Smelting & Lead Co., San Francisco 

‘a 
Simonds & Wainwright, New York, N. Y. 
Webb City Sampling Wks., Webb City, Mo. 
White, Edw. F., Bayonne, N. J. 
Wood, Henry E., Denver, Colo, 

| PACKING AND PIPE COVERINGS. 
| Brandt, Randolph, New York, N. Y. 

Jenkins Bros., New York, N. Y. 
| Leschen & Sons Rope Co., A., St. Louis, Mo. 
| Robertson & Sons, Jas. L., New York, N. Y.- 

Wyckoff, A., & Son, Elmira, N. 

| PAINTS. 
Ironsides Co., The, Columbus, 0. 
Wisconsin Graphite Co., Pittsburg, Pa. 

PAINT PIGMENT, 
in Acheson Graphite Co., Niagara Falls, 

PATENTS. 
Adams, F. E., Seattle, Wash. 
Benjamin, Geo. H., New York. 
Johnston, Thos. J., New York, N. Y. 
Seeley, L. W., San Francisco, Cal. 
Smith & Osborn, San Francisco, Cal. 
Sweet, Silas C., Des Moines, Ia. 
Townsend Bros., Los Angeles, Cal. 

PERFORATED METALS, 
| Aitchison, The Robert, Perforated Co., Chi- 
} cago, Ill. 

Allis-Chalmers Co., Chicago, Ill. 
Davis Iron Works, F. uM. Denver. 
Harrington & King Perf. Co., Chicago. 

| Hendrick Mfg. Co., Carbondale, Pa. 
Ludlow-Saylor Wire Co., St. Lonis, Mo. 

| San Francisco Screen Works, San Fran- 
cisco, Cal. 

| PEROXIDE OF SODIUM. 
| Roessler & Hasslacher Chem. Co., N. Y,. 
| PHOSPHOR-BRONZE. 
— Smelting Co., Philadelphia, 

‘a. 
PICKS. 

| Hardsogg Mfg. Co., Ottumwa, Ia. 
| PILE DRIVERS. 

Bucyrus, The, Co., So. Milwaukee, Wis. 
Ingersoll-Sergeant Rock Drill Co., New York. 
Lidgerwood Mfg. Co., New York. 
Weber Gas & Gasoline Eng. Co., Kansa 
City, Mo. - P . 

| PIPE (CAST IRON). 
| Crane Co., The, Chicago, Ill. 

Wood, RB. D., & Co., Philadelphia, Pa. 
PIPE (LEAD). 
Raymond Lead Co., Chica: Tl, 
Fairbanks, Morse & Co., Glee, Il, 

Save Your Boilers. 
Corrosion and burning can be prevented without using a destructive chemical. 

HE Pittsburgh Boiler Scale Resolvent contains neither acid nor alkali, _it 
does not vaporize at boiler temperatures, does not leave the boiler with 
the steam, and does not destroy the cylinder oil and injure valves and 
packings. It coats the vaporizing surfaces with a light film which pre- 

vents scale from attaching itself thereto. Renders salt or sulphur water harmless, 
and dissolves old scale. 

CIRCULARS MAILED FREE ON REQUEST. , 

Pittsburgh Boiler Scale Resolvent Zo., “Srrissunen ra.” 

| —, where the greatest number of your 
| probable customers will see your announcement. 
| If your customers are interested in mining or metallurgical 
| matters, ENGINEERING AND Mininc Journat is the paper 
| they a// read. 

SCRANTON, PA. 

DROP FORGINGS TO ORDER 
SPECIALTIES 

Cracker Teeth for Coal and Salt Crusher Rolls 

Links for Conveyor Chains 

ESTIMATES FURNISHED FROM DRAWINGS OR MODELS 

SPECIAL LINES IN 
~ \ 7 t or below 1 per cent. carbon; Ferro-Molybdenum 

ALLOYS Fee nrOme. tonel, Fero-Tungeten, 8. A. w° Alloy—the Premier Deoxidizer, etc. 

“Lion Brand”’ ( Ferro-Silicon, 25 per cent., 50 per cent., 75 per cent, High grade, free from impurities, 

- 1 Chrome and Magnesite Bricks—Specially 
REFRACTORY BRICKS { See ns for Basic and other Furnace Linings. 

Chrome Ore, Special for Furnace Linings and Chemical Manufacturers, Molybden- 

ORES} » Be ite, Wolfram, Scheelite, Manganese, Carbonate of Barytes, Bauxite, Tale, Fluor 

Spar for flux, ete. CHEMICALS. COLORS. 

GEO. G. BLACKWELL, SONS & CO., Ltd., Tivervoor, ene. 
Metallurgists, Merchants and Manufacturers. 

Works: Garston Docks Caple Address: Blackwell, Liverpool. Codes: A B.C., Moreing & Neal 

ELECTRODES 
\, PURE GRAPHITE CARBONS 

LONG LIFE—GREAT PURITY—— 
LOW RESISTANCE—HIGH ECONOMY 

Highly efficient for use in the Blectrolytic extraction of Gold from 
its ores in Cyanide Solutions. No Corrosion. 

Used extensively In all processes for the manufacture of 
CHLORINE, BLEACH, and CAUSTIC SODA. 

ACHESON GRAPHITE PAINT PIGMENT 
A Pure Permanent Protective Coating for Structural Iron and Steel. 

INTERNATIONAL ACHESON GRAPHITE COMPANY, 
Niagara Falls, New York, U. Ss. A. 

Ten Years’ 
Success 

Since 1891 the International Correspondence 
Schools have become the largest educational 
institution in the world. 2,500 persons, large and 
costly buildings, and a paid-up capital of $2,250,000 
are now required for instructing the 350,000 students 
already enrolled, and in demonstrating to other am- 

bitious men and women the value of technical education 
by mail. 
The marvelous growth of the Schools and the success 

of their students has been chiefly due to the 

I. C. S. Textbooks 
furnished to the students for study and reference. With 
their aid and our instruction those of little education can 
learn the principles of science as applied to the trades 
and engineering professions, and largely increase their 
earning capacity. If you have failed to learn through 
home study of ordinary books, at night school, or 
with so-called “correspondence schools” offering 
cheap imitations of our Courses, 

WE CAN TEACH YOU BY MAIL 
Mechanical. Steam, Electrical, Civil, or Mining Engineering; 
Shop and Foundry Practice; Mechanical Drawing; Arehi- 
teetare; Plumbing: Sheet-Metal Work; Telephony; Tele- 
graphy; Chemistry; Ornamental Design; Lettering; Book- 
keeping; Stenography; Teaching; English Branches; 
German; Spanish; French. 

Circular free. State subject that interests you. 

International 
Correspondence Schools 

Box 873, Scranton, Pa. 
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THE ENGINEERING AND MINING JOURNAL. 

HEERING Zhe ENG Am JOURNAL, 

IT IS NO 
EXPERIMENT 

WHEN YOU ADVERTISE IN 

Engineering & Mining Journal 

One of our advertisers recently wrote: 

‘We are having many inquiries for mining 

machinery, probably 80 per cent. of which men- 

tion THE ENGINEERING AND MINING 

JOURNAL, and it affords us pleasure to advise 

you of the fact.” 

The paper has been the leading mining and 

metallurgical journal of the world for nearly 30 

years. Everybody knows it—everybody inter- 

ested in this field reads it, and everybody recog- 

nizes it as the authority upon all mining and 

metallurgical subjects. 

That is why advertising in THE ENGINEERING 

AND MINING JOURNAL 

GETS RESULTS 

THE ENGINEERING AND MINING JOURNAL 

253 BROADWAY, NEW YORK 

Dec. 28, Igor. 

ERIN 
Ms enorme I ie JOURMAL, 
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—D YOU KNOW all you want to about 

the Coal you burn—the fuel oil— 

the water you use—the returns to — 

the Boilers—the Oils you use—Babbitt 

Metal—other Metals—Cements—Lime Rock 

—Patent Preparations P 

Would our LABORATORY ANALYSES 

help your 

e00°o 

Finalptical Department 

Dearborn Drug & Chemical Works 

THE ENGINEERING AND MINING JOURNAL. 

Boiler Compound is all profit, and has been and is to-day a general fake business. 

Dearborn Oils 
are used in the large Street Railway and 

Electric Lighting Plants of San Diego, Los 

Angeles, San Francisco, Portland. St. Paul, 

Chicago, Toledo, Cincinnati, and many 

other cities. Write these big Companies— 

any of them. 

Our Oils are high-priced—they may be 

too good for you. 

What do you think P 

Dearborn Drug & Chemical Works 

Powdered Compounds cost from 1% down to % cents per pound or less—Liquids cost less 

than % cent per pound. 800 to 1500 per cent. profit and always one-third of same to some 

one for helping to sell it or to the one buying it. You know this to be the truth. 

Get an Analysis of the dope you are using, also have us analyze the Water you are 

using ; then if you think well of same, we will make as per analysis a solid extract form 

of SACCHARATED TANNINS which you can reduce with water as needed, thereby’ 

making your own Compound. 

Don’t you think the Chemical Laboratory can handle this subject on a business profit ? 

Look up the firm you deal with. Who are they? 

DEARBORN DRUG & CHEMICAL WORKS 
27, 28, 29, 30, 31, 32, 33 & 34 Rialto Building, 

CHICACO, ILL. 
WM. H. EDGAR, President. Telephone, Harrison 1358 and 1373, 
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| | LAND and MINES FOR SALE. 
Space under this head is sold at the uniform 

rate of $1.30 an am, each insertion; mini- 
mum charge, $1.30 a week. 

Analytical and 
Consulting Chemist 

Complete Analytical, 
|| menting Laboratories. 

221 Pearl St., New York City. 
Telephone, 1443 John. 

Testing and Experi- 

CHAS. F. McKENNA, Ph. D. 

MINES BOUGHT AND SOLD 
Gold, Silver-lead and Copper Mines and 

Prospects in British Columbia and the West- 
ern States. Reports Furnished. Mines ex- 
amined and reported on by reliable engineers. 
We handle nae propositions only. Bank 

WRIGHT H. AUBURY 
Assayer and [lining Engineer 

Examination and Reports on Mines, Manu: 
factures and Constructs Cyanide Plants. 

ref 
‘Address: T E MINES es. CHANGE “ED, 115 W. First Street, Los Angeles, Cal. 

Box 700, Nelson, B 

‘wend -- OGDEN, Pu.D. 
er and Chemist 

Blok Hill Desdwerd "de. Dak 
; Complete Analysis of Ores Made’ a Proper 

ties Examined and Reported on. 
Idaho Mines, Idahol. 

Any active man can make a 
ss a company and developing an abe 

old or Ceoear rospect. can secure an 
undeveloped prospect for an promotion that 
will be a future Comstock to be paid for out 
of ~ ounds. NEWTON HIBBS, Lewis- 
ton, aho. 

million b 

Quantitative Assaying with the Blowpipe 
By L. Fletcher. 

A brief and practical little hand-book, includ- | 
ing readily applied qualitative blow-pipe tests, 
and embracing impertant chapters on the use 
of blow-pipe, apparatus, reagents, qualitative 
tests, quantitative assaying, ore preparation 
and sampling; silver, gold, lead, copper, tin, 
mercury, nickel and bismuth assaying. A capi- 

miner and as- 

Select Methods in Chemical Analysis 

By Sir William Crookes. 

A notable laboratory text-book, chiefly inor- 
ganic, containing important data not usually 
found in ordinary treatises on analysis. Em- 
bodying many new processes of modern times, 
clearly described, and having in addition con- 
siderable data devoted to the rare elements. 
Royal octavo, cloth. 

Price, $8.00 
Engineering & Mining Journal. 253 Broadway, N. Y 

tal manual for the prospector, 
sayer. 18mo, flexible morocco covers. 

Price, $1.50 
Engineering & Mining Journal, 253 Broadway, N. Y. 

PRIMOS CHEMICAL CO. 
Successor to STEIN & BorERICKE, Ltd., 

Primos, Delaware County, Pa. 
MANUFACTURERS OF 

Tungsten and Molybdenum Metals, Al- 
loys of Tungsten, Molybdenum, Titan- 
lum, Etc. 

Tungsten, 
and Uranium Ores bought and sold. 

By shrewd investors in shares of 
Mines — not “ prospects.” We 
have the best in Gold, Copper, 
Coal and Quicksilver Mines. A 

MORE MONEY 
MADE IN MINES 
THAN IN BANKS recitast t eie ct niig 
activity. Big, strong, safe companies organizing. Write for prospectus, 

naming this publication. THE AMERICAN GUARANTY & TRUST CO., 
(Sales Department,) 328 Montgomery Street, San Francisco, California. 

Molybdenum, Vanadium 

Chemical and Metallurgical Cases Con- 
ducted in Courts and Patent Office. 

| 

| —————_——__— — nae 

Wealth in Sight. 
The Territory tributary to the 

SANTA FE SYSTEM 

In INDIAN 

Counsellor at Law 
No. 66 BROADWAY, NEW YORK CITY 

PATENT CAUSES. PATENT SOLICITING. 

CHLORIDE 
OF LIME. 

ZINC DUST, CYANIDE OF POTASH, 

SULPHIDE OF SODIUM, HYPOSULPHITE OF SODA. 

CHEMICALS GENERALLY. 

TERRITORY, 
COLORADV, NEW MEXICO, 
ZONA and CALIFORNIA, 
limited investments of capital, 

|| energy and brains, unusual 
for development of GREAT 
PROPERTIES. 

Deposits of the following are known 
of exist on and within a few miles of our 

|| lines: 

TEXAS, 
ARI- 

offers to 
backed by 

opportunities 

MINERAL 

Antimony, Alum, Asbestos, Asphalt, Ba- 

rytes, Bauxite, Borax, Cement Rock, Coal, 

Cryolite, Clays of all kinds, Copper, Gold, 
Graphite, Gypsum, Granite, Iron, Kaolin, 

Lead, Lithograph Stone, Manganese, Mica, 
Marble, Mineral Paints, Nitre, Nickel, Na- 

tural Gas, Onyx, Petroleum, Phosphate 

Rock, Pumice Stone, Pyrites, Quicksilver, 
Salt, Silica, Strontianite, Stone—Oolite, 
Lime and Sand, Silver and Zinc. 

KLIPSTEIN & 

NEW YORK 

As co., 

122 Pearl Street, 

Chicago, Boston, Phila., Providence. 
Montreal and Hamilton, Canada. 

Branches® 

Platinum Metals For further information, address, 

are heavier than gold, tin-white, and usu- 
JAMES A. DAVIS. |ally occur in small scales, and do_ not 

amalgamate. They are valuable. Send for 
Industrial Commissioner, 

| Atch., Top. and Santa Fe System, 

1] CHICAGO, ILL. 

sale to the Welsbach Company, Broad and 
Philadelphia, Pa. Analysis 

free. For information concerning methods 
of saving the metals, write to the WA- 
RATAH © MINERALS COMPANY, Limited, 
140 Ellis Street, San Francisco, Cai. 

Arch Streets, 

PACIFIC: cust ORESMMPLING WORKS 
PURCHASERS OF 

Gold and Silver Ores and Concentrates 
Mexican and Southern Shipments Especially Solicited 

OFFICE AND WORKS: | 
Adams Wharf = OAKLAND, CAL. 

Address all correspondence to J. Bruce Gibson, Manager 

| 

een ASSAYS 
ME oS bead céahee es Kadeersevesescuccene $0.50 
SE ‘Sebecesedsivabeus 006086000 seue0 see 250 

ee eee oe WS 
Sey SE, OER. ios en censecssunrses 1.50 
Samples by mail receive prompt attention 

Rich Ores and Bullion Bought. 

OGDEN ASSAY CO. 
1429 16th St., Denver, Colo. 

SULPHURIC ACID PLANTS 
Chamber Process with fans, surface con- 

densers and stills. 
Contact Process for 

ber, concentrated, 
Acids. 

Also—Plants for production of Nitric, Hy- 
drochloric, Acetic, and other Acids and heavy 
Chemicals. 

roduction of all cham- 
istilled and Fuming 

F. J. FALDING 
Chemical Engineer, 52 Broadway, New York 

THE COLORADO ASSAYING & REFINING CO., 
634 18th Street, Dcnver, Colorado. 

Gold, Silver, Lead, Copper. 50 Cents each. 

Write for book, “Suggestions.” 

McGlew’s Assay Office 
Newly Refitted with Latest Seigrpeet Ma- 

chinery and Appurtenances furnishing 
the best of results in Mill Runs ont Ore Tests. 
Control and Umpire Assays solicited. The 
supervision of sampling of ores shipped to 
San Francisco, a specialty. 

J. B. McGLEW, E. M. 
Assayer and Metallurgist. 

320 Pine Street. San Francisco. 

THE CUSTOM ASSAY OFFICE, 
GODFREY HUGHES & CO. 

139 San Francisco St., El Paso, Tex. 

SPECIALTIES 
ports on Mines. 
Sampling Cars at Smelter. 
Shippers. 

Chemical Analysis. Re- 
ere and Control Work. 

Agents for Ore 

Locations for 

Industries. 

The Chicago, Milwaukee & St. Paul 
Railway Company has all its territory dis- 
bility and advantages for manufacturing, 
and seeks to secure manufacturing plants 
and industries where the command of ma- 
terial, markets and surroundings will in- 
sure their permanent success. 

A number of new factories and indus- 
tries have been induced to locate—largely 
through the instrumentality of this com- 
pany—at points along its lines. 

The trend of manufacturing is West- 
ward. Confidential inquiries are treated 
tributed in relation to resources, adapta- 
as such. The information furnished par- 
ticular industry is reliable. Address. 

LUIS JACKSON, 
CRE. 2 St 2. Industrial Commissioner, 

y. 
660 Old Colony Bldg., Chicago, III. 

MISCELLANEOVS WANTS. 
| Space under this head is sold at the uniform 1] 

rate of $1.30 an inch, each insertion; mini- || 
1 mum i“ $1.30 a Week. | 

| 

Cash Paid—Gold and Silver 2 A, M. DONALDSONCO,, 

Wastes of any kind. Assayers, Refiners 
ZINC SHAVING Smelters, 

Manufacturer. 1661 Larimer Street. 
Telegraph orders solicited. Denver, Colo. 

Chas. E. Billin & Co., 
CHICAGO, ILL., 

Solicit correspondence from parties 
having for sale 

Complete Mining, Milling, 

Smelting or Other 

Plants, 

We will purchase for cash if in good 

condition. 

We purchased last spring and have 
dismantled and resold the Diamond Hill 

Mill, 120 Stamps, Vanners, Water 

Power, etc. Montana Gold Mining Co., 
6 Huntington Mills, Power, etc. 

WANTED. 
Gold Mines netting about $100,000 

annually. Address, with full 

details and experts’ reports, 

THEO. GROSS, 
312 New York Life Bldg., Chicago, Ill. 

WANTED. 
Engineering and Mining Journal, 

Vol. XXVI; No. 14 and Index to Vol. 

XLII; No. 10 of Vol. LXVIII. Ad- 

dress WM. B. PHILLIPS, Austin, 

Texas. 

MACHINERY WANTED 
If you have machinery of any kind to sell, 

or desire to buy, communicate with West 

Coast Machinery Bureau. They know of every 

piece of salable machinery in Wash., Ore., Ida- 

ho and Alaska; over 4,000 correspondents. 

Chamber of Commerce building, Tacoma, 

Wash. Telephone James 2031. 

THE BRETHERTON HOT BLAST 
Apparatus for Pyritic Smelting 

It saves fuel, 

practical, successful metallurgists. 
Write for particulars to 

The Bretherton Hot Blast Smelting Company, “'"5ER 

increases capacity of furnace, 
a hot top causing volatilization like other inventions, 
can be attached to furnaces already in use, is an ail-around money saver, 

improves character of work, does not require 
furnishes pure air heated without cost, 

built and used by 

Exchange Bldg. 
ENVER, COLO. 

GOLD MINE FOR SALE 
i o them mine is well opened up, has a large block of ore in sight, with |the vein 

traceable for a half mile. 

Is developed 75 feet™from surface¥ byftunnel, and ore averages $3.80 in 

value.2 Equipped with ten stamp mill under water power, also concentrator, etc. 

With Raprightaanngenen apet pe off $18.00 per day can be obtained. 

Will sell on terms } after examination, } in 30 days and balance in 6 months. 

Correspondence with RESPONSIBLE parties solicited. Address GEORGIA, 

ENGINEERING AND MINING JOURNAL. 



Dec. 28, Igo!. 

MACHIN 

We ‘purchased from 

r 

Armour 
CHICAGO 

Seven Complete 

Refrigerating and Ice Machines 
They are in excellent condition; three 

of them are still in use at their Chicago plant. 
‘hey have been sold to us for the reason that 
the increase in their business had rendered the 
small power inadequate. They are guaranteed 
to be absolutely in perfect condition. They 
are of 75-ton capacity. 

Also for sale the following: 

AIR COMPRESSORS 
337- I straight line steam driven air com- 

pressor, made by the National Drill & 
Compressor Co., 20x22x24. 

1 5%x7x10 Norwalk air compressor. 
Hall duplex air compressors, steam 

890. 
896. 

driven, 10x12x12, 6x8x8 and 8x1ox1o. 
1 Hall duplex belt driven air compres- | 

scr, 6x6. 
1 Hall duplex air compressor, 7x8x9. 

PIPE 
10,000 feet of 3-inch galvanized spiral riveted. 

250,000 feet flanged wrought iron pipe, sizes 
2 to 4-inch. 

500,000 feet standard black wrought iron, sizes 
¥% to 12-inch. 

Write for CATALOGUE No. 316. 

CHICAGO HOUSE 
WRECKING CO. 

West 35th and Iron Sts. 

902. 

CHICAGO 

FOR SALE 

1 Double Harris Corliss Condensing Engine, each 
cylinder 18x48, 20 ft. Pulley, 4 ft. 10 in. 
Face, price $1,750. 

1 Single Harris Corliss Simple Condensing En- 
ine, 18x48, 15 ft. Pulley, 24 in. Face, price | 

$1,400 
1 48 in. Stack, 100 ft. long, with Guy Rods, 

price $300. 
These prices are del. 

Falls, Mass. 
Engine and Stack are in first-class condition, 

and only reason for selling at the low price 
named is that they must be removed within the 
next 60 days. 

Can be seen at the Chicopee Mfg. Co., Chico- 
pee Falls, Mass. For information address. 

WM. J. DUNN, Fall River, Mass. 

F. O. B. cars, Chicopee 

BIG BA«GAINS. 

General Electric. Three Phase, 
Sixty Cycle Inductor Motors. 

One ‘5 H.P. i10 volt, speed 900, price $250. 
One 30 H.P. 110 volt, speed $00, price $550. 
One 75 H.P. 550 volt, speed 600, price $1,100. 
Chicago delivery. Ready tu ship. Hundreds of 

other bargains, 

GUARANTEE ELECTRIC -COo., 
133 S. Clinton St. - - Chicago. 

4¥2a8, E. GREGORY, Pres. 

| ADVERTISERS will thank you 

if, when you write them, you 
will say that you saw their an- 

|| nouncement in the Engineering and 

| | Mining Journal. 

| 

Company 

THE ENGINEERING AND MINING JOURNAL. 

One Bruckner Roaster, capacity 25 tons to the | 
| charge. Brand new. 

One 5-ton Clorination Barrel, brand new. 
One Compound Condensing Knowles outside 

packed 14x26x9x24 with vacuum pump, good for 
500 gal. per minute 800 ft. lift. 

| THE S. H. SUPPLY CO, 
‘2nd and Larimer Sts, | DENVER, COL. 

Relaying Rails for Sale 
| 300 tons, 30 lb. to the yard, with joints, 

\frogs and switches, for immediate ship- 

|ment. 

| HYDE BROS. & CO. 
PITTSBURG, PA. 

| FOR SALE 
_ STEEL RAILS 
| 

New 12 lbs., 16 lbs, and 20 lbs Steel Tee 
| Rails and Joints, in stock for immediate ship- 
ment. 

WONHAM & MAGOR, 
| 29 Broadway, N. Y. 

NOTICE 

| One Marion style “A” steam shovel with 
|1 1-2 yard dipper. 

One Osgood steam shovel 
dipper. 

ne 9x12, 42-inch gauge saddle tank mine 
locomotive. 

| One 7x12, 42-inch gauge Porter saddle tank 
| locomotive. oa 
| Correspondence Solicited. ; 

GRANT & WILLIAMS, Park Row Building 
New York. 

Notes on the treatment of Gold Ores 
By Florence O’Driscoll. 

A simple account of the treatment of gold 
ores and presented in easy everyday English, 
wherein a student or reader who has had no 
previous knowledge may be able after perusal 
to have some fairly clear idea of the general 
outlines of the subject. Containing important 
chapters on the occurrences and properties of 
| gold—losses, remedies and free-milling. Royal 
| 8vo, cloth. PRICE, $2.00 
| Engineering & Mining Journal, 253 Broadway, N. Y. 

with 3-4 yard 

THE SMITH PREMIER 
: TYPEWRITER 

MAKES LIGHT 
THE WORK 

OF CORRESPONDENCE 
it is the best value type- 

writer for the Office, 
Schoolroom....and 

the Home...... 

Grand 
Prize 
Paris 
1900 
Highest 
Award 

Possible. 

New Illustrated Catalogue Free. 

THE SMITH PREMIER TYPEWRITER Co., 
SYRACUSE, N.Y., U.S.A. 

'New York, N.Y., Office 

| 338 BROADWAY. 

FOR SALE 
FREIGHT, PASSENGER AND LOGGING 

LOCOMOTIVES 
PL) 

oF Vers DELIVERIES 

225 DEARBORN ST 
OHICAGO, ILL 

ALL 
Sizes 

F. M. HICKS, 

For Sale—Second Hand Machinery 
Hoisting rig 1 pair 9x20-in. engines. 
Dump cars 2 standard gauge. 
Engine, 40x72-in., Geo. H. Corliss. 
Engine, 32x6o0-in., Allis Corliss. 
Engine, 16x36in., Whitehall Corliss. 
Engine, 12x16-in., Buss Automatic. 
Engine, 11x14-in., Ide Automatic. 
Engine, 18xz22-in., Bartlett Slide Valve. 
Engine, 12x30-in., Wicke’s Riding Cut-off. 
Engine, 1ox2o0-in., Sinker-Davis Slide Valve. 
Condenser, 16x20x24-in., Dean Independ’nt Jet 
Condenser, 9x12x10-in., Worthington Duplex. 
Condenser, 24x12-in., Allis Steam Driven. 
Pump, 16x8 1-2x12-in., Snow Duplex. 
Pump, 16xr1o 1-2x18-in., Hughes Single Cyl. 
Pump, 7 1-2x4 1-2x10-in., Worthington D’pl’x. 
Pump, 7 1-2x4 1-2x1o0-in., Knowles Sing. Cyl. 
Dynamo, 400 Light Edison Incandescent. 

Send for complete monthly Stock List 

WICKES BROS, Saginaw, [lich. 

Do You Want It? 
LOCOMOTIVE FOR SALE: 12x18 

Mason Forney Type,” 36-in. gauge; weight 
< s — oe. —_ in’ service; 

s ion ere; available anuar 1st. 
WILLIS SHAW, Contractors’ and Mining Ma- 
chinery, Chicago. 
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ERY AND RAILS FOR SALE 
Space under this Head is sold at a Uniform Rate an Inch each Insertion 

FOR SALE—New or Second-hand 

Steel Rails 
Light or Heavy Section. 

WE BUY OLD RAILS, 
whether fit to relay or not. 
ROBINSON & OBR, 

419 Wood St., 7 Pittsburgh, Pa. 

GEORGE ANTON, 
Manufacturer of 

STAR MINERS’ and 
DRIVERS’ LAMPS. 

Factory, Park Avenue, 
Monongahela City, Pa. 

P. 0. Box 64. 

FOR SALE 

Corrugated Iron 
About 100 Tons 
New stock No. 18 gauge, 29 inches 
wide, 72 inches long, 2% inches 

Corrugations, painted two 
coats, immediate delivery 

W. S. MALLORY 
ORANGE, N. J. 

PACKING 
T HAT PACKS 
66 EUREKA 9 

JAS. L. ROBERTSQN & SONS, 

INDICATORS 
THAT INDICATE 

“ROBERTSON” SEPARATORS 
68-PAGE 

CATALOGUE FREE 

THAT SEPARATE 
HINE ELIMINATOR 

210 Fulton Street, New York « 

Immediate Shipment of Pipe. 
400 tons %-inch to 2-inch merchant black and | 700 feet 18-inch new spiral welded pipe. 

galvanized new wrought pipe. 
160 tons 2-inch to 12-imch new well casing. 
200 feet 6-inch new spiral riveted pipe. 
(82 feet 14-inch new spiral welded pipe. 

1,450 feet 24-inch new spiral welded pipe. 
4,000 feet 14-inch steel casing or line pipe. 
2,800 feet 15-inch riveted sheet steel pipe. 

For prices and particulars, address 

Carroll Iron Works, 719-725 Carroll Ave., Chicago, III. 

BARCAINS IN MACHINERY. 
Ihave a fire clay manufacturing proposition, finely equipped with Corliss engine, grind- 

ing 
arties. 
rick manufacturers, etc. 

ans, and modern brick machinery, which lk 
Several other advantageous mechanical features that will interest mine operators 

1 will sell in bulk or lease to responsible 

Here Are a Few Bargains: One 2% x 30-in. left-nand box-bed engine; one 24 x 48-in. 
engine; one Westinghouse automatic 100 hb. p.; one Ames automatic tandem compound 
engine, 125h. p.; two1lz5h. p Amestandem compound automatic engines, with direct con- 
nected 75 kw. generators. 
electrical machinery. 

Also dealer in new automatic, Corliss and hoisting engines, and 

F. ©. FROST, 701 Phoenix Building, Minneapolis, Minn. 

FOR SALE 

One (1) Air 
Used Six Weeks 

Compressor 
immediate Delivery 

22x 24x13 1-2 x 20 Norwalk “make.” 

Complete and perfect in every respect. 
Foundation Plates, Bolts, etc. 

Also Air Receiver, Governor, 

CARROLL IRON WORKS. - - 1749 Garroll Avenue, CHICAGO 

For Smelters, 

American Crude Oil Burner 
aS 

Refineries and Mine Power Plants. 

Wonderful Economic Feature of the Age. 

Send for descriptive circular and catalogue. 

AMERICAN CRUDE OIL BURNER CO., 

52 Second Street, San Francisco, Cal., V. S. A. 



20 THE ENGINEERING AND MINING JOURNAL. Dec. 28, 1901 

ALPHABETICAL INDEX TO ADVERTISERS | | | 
ae ee Ae eee ae more actin te serse en $ rere Air aw Works. I easel aap ae e 32 McGl ce Acker ‘Process Co. aoe 26 : eer. : eee meee eters? . ee are 18 Siwietn, Theodore ie eiees 

oe eo 5 | Clement, Victor M.rt.01..000.. 4| Hammond’ Mfg. Co............. A aaa Gee 3 | Scranton’ Forging Co., The .... 15 
Adams, Shier Merts se sccssece. oY ee Sea are mererttren tee _ ee :. Hermon eoeee ees .. 9 McKenna, Chz ian Di Aes cooe 2 ae Wor ewe Co. .... 39 

fe. Snes eee erenrncne® , | eee RR CE AAS eco see aon 5s -— | McKiernan Dril PANES seamon, W. H. 

en Mie. .-..... : J.:H., & § itcte assy. a. eee, TERI W.. .. 6s 00asce ce 5s | N ernan Drill Co. .......... ee ae OS hs | | ae 

Aiechioon,’S., Peck.” Bietal Co... F ; oo Assaying &. Refe. eee! ei ge es 6 ee ee i 30 aa Iron Works....... at S. MH. Supply Co. ..06sc00 : : ; 

og = By alana 3 aes CO ee res eee 2 | EE ee Sa 5 Mehibach Saddle Co. ........ = Seely, Lewis Warren 9 

Akers, W. G epaereenrete7P 22? 4 — ov pos: Lasaes's ao p | — & King Perforating EE OEE a cewan amin . 7 = . Ss Ss ncacanae 12 

EC coh cee sss eaane esd 4] ¢ : : s Co...... +395 oS cesip hue ssainess nies N ke-Rowe Mines Co... cao gl lala aa lea 

— Supply & Agency Co. a) 4 So R. Co... 4 eetord Steam Boiler Imp. & ” eee sence stipes en: Saanklin, E. S. eee eeeeeeee TT 6 

eens Car Replacer Mfg. <1 omstock, Theo, B............- e Hz +l > eRe ee rege here 39 Michigan Wire Cloth Gass: = 4 Siva Willis See eet ogee 7 . 

Steie Mining Go ES ee 1, 33, *, Consolidated Schools....... a3 a Hartland, ape inspite eae 5 | Milliken, Geo. F. ...... ace % Sigourney Ww. cals soinridiis * 

Alteneder, Theo. E.,- ee ale a ce ane -sbbubtasee 2 | item ME... . ca 5 2 oe. Supply Co... 46 | Simon & Quinn... ee ate mena é 

eats Hz ry Ns ie os aaa see te 4 Cook, James  . cr aoe $ oe Wm. See eer sree 45 Mines’ Exchange “Ltd ae ee 18 — y a fee eee =~ 

Sener one Se tc eer 34 Cooper, Hewitt & “RR 47 | an, Joe B....... se eeeee 5 Mingus M’t’n Copper Wg) ce" aa Situation Mig. pape at seeseksa oe 

rs ee aeneer rs Losae 12 Cooper Mfg. Co., Jas —_ Heald’ es Dieses 52 Mining Investor an 40 Siver ~— a PETRA By — 

Eee de Oil Burner Co.... 1 Cc C ie. a exes -ald's siness College ...... 7 | Miscellaneous Wants........... Smith, Sy ota a eee 

American Engineering Works.1, = Ceinck a Co. a ne CA<% 7 Heil, Henry, Chemical Co..... 3 Sect ae ar tines ee 7 — ver Seka ck Ceres : 

ee Exploration Co...... 8 Crane Co., Ble ore. s tteoe Hendrick Mfg. Co.....ceseeees 33 peatteen, DD. PP. ... os rs é Seth Pts er eas es 

aoe a MENON (2b ora 9° a= | thaahenl W MaGhhames Oo... ae} Hoe p eee ed SW oneeswee see 5 | Mitchell’ & Groce ............. 8 Smith Premier T ; 

ee ae Ge rust Co... 8 Cresson i BG? Wisse ccceps 42 | Herche ke... SeEki weeks cue sees 5 | Moechel, DMN, .oacevace ce 6 | Smith & oe ee Me 

American Metal Co. .... eens 2 rocker-Wheeler Elec. Co..... ses Wt tte t ete ee eee e ees 5 | Montague & Co., W. W. ....-- Saekiet. jauen Ate ...... 3 

oe Gen ak ton Drill Co.. 45 | Crosby, Ehrich cade... at noun ag letras —————— x 2) coe . ae : 
r S | srempondence — Crosby Steam Gene & Baste ZiB, C. So veeeeceeeeeeeees 5 lontgomery, S os ae Breas era ere, 3 
Amer. School of Correspondence . Crosk G ze "Wales Ga. | ee ge ttre . 9 Ds seccecesccrens 46. Solvay Process eae k heh atte aaah ) 

American Spiral Pipe Works... 33 ee? ie selene 40 | Hibbs, Newton .............4-- 18 Moodie JW. D. oleae 7 South cn Ged tee 9 

ie Tent ee poe ET mr om F. D., & Son Co..... a Hill’ Leslie Pe eae = oe neg th eatsseetoeeee Stadelmanny aac: ¢ 

J an Tent & Awning Co... rt p Co..... ERNE Fi trained vitensnehis — RN os Cac deneaws ; a a a a” 

Amster & Co., N. wees . ere 7 ag a Machine Co... 45 Hirsching, H. .....:...secess: 5 Mond Con Henry 8 pee * 2 ete eee ee was 5 

ee ee ree ee 19 rs lie Sle lal ta 52 Hofiman, Pinther y Cia ...... 3 National C . Chee ‘i ee. eas ns & 

en [esa ecksussae 3 once” we - AAO? gee eee ger ‘| ao: os Rasrngevserr nesses 5 | Servis — mantr S Steere P. AE ee : 

Arizona Copper Co.......+++++ 7 AVEY, Bo Jewcescrccceserseee 4 ollister, C, W. ....--. ere eeee 9 loth ena ee eee se cs te kM 

Arroyo Seco Oil & ev! Go... 8 | Davis’ & Binnard * 2200200001) oo eae a 5 | ae etal Catena Gh | eee cece nnee ers 
steac avis W DHINMATG «ss eeeeeeees : Sees ee. eee eee . eee ween OE) ee ME ss ewe 

Armstrong Massietwsing Go... ¢ | Davis Calyx Drill Co....... s | Hopper Co. ORT Bee ee 5 | Neil, James W. .... arte 8 RN Me cna sesvescaes 8 

Acther, Jr., E. P. eee Davis Coal & Coke Co...... <o 5 Hopping, Roy eet dg Aube rt i le Re cskscncscnae Stewart Heater Co. .....202.00. ; 

on enh bees ie 6 E.G es ee M. 42 | Hoskins, William +2... 22.202: = | Newbury, W. So... 9 Stewart & Co. A. M.S... ~ 

Atlantic Mining Co.......... = 7 Davis & Son, Derby, L td., John. —_— meet, 2. Be s25s SE REe sik 28 | Nichols Chemical Co......... 10, 26 Ser eney, Conyngham & Co... 3 

Atlan Car & Mie, {6000000000 | Ree corer heme too S| eee ee ee: Dh tasers eertoare re 
SS SS eae Os ue KSe aes cb ae te en SS LS feeseowe wees — (epges newer. Od ieee eee nc OD 

Aubury, Wright H............ 18 Dearborn “Drug & Chem. Co..) 17 | Huntley, D. B. .....-....++0s toa eo ee ie 

eee a Rigerertatesetes 26 ee C. Ei PERE AMER ES . ary ey Pa ap rcassennne . Norwalk ‘Iron Wo k } esbrenices 40 Stretel aR. Hi Lup rtteteseess 6 

Austin rn 3° G WEE, LoS els poacking ate Saw | yde Bros. & Co....... J . eee ones Stroud & C : oH... 

Ped a Srinine aang? * 42 | Denver & Rio Grande R. R..... as a ae - eae ce TE 19 | Nowell, Joshua =... octeauee 48 Stroud 4 Sg Rp erere : 

Ayres, W. S...... nee | Denver Engineering Wks. Co... 40 | Illinois Central Railroad. ..... xe | PM, Ts Ben s80s ovrscseveeiis 6 | Strout & Son, W. Hoes... 6 

ae” 4 Denver Fire Clay Co....... oe 3 Illinois Zinc Co........cceeses 2 Ogden, J. As pe eee cece eeeeee .. 18 | Sturtevant Co., B. F. esueannses 

Bescon, E. C.----+0.--- 2-200 43 Detroit Copper Mining eae > | Indian Engineering .......... 48 [a AOERY ASD, . sisshac0s se oes tg | Sturtevant Mill Co. ....2...02: 39 

ed X a“ amson Chem. Co... 3 Detroit Lubricator Co......... 38 | Ingersoll-Sergeant Drill Co..... 27 Ohio State University ....... 7 Sullivan Machinery Co eka: 7 

Bake: é °.. 4 ea pe ae 3 Dewey, Frederick P.......... Ee Int. Acheson Graphite Co...... 15 | Oicctt, Corning & Peele ...... ** 6 | Sustersic, Fernando + ee eeee os % 

hai ey Lt S Rokniny Ge 4 Dibble, A. S.. - International Corres. Schools.. 15 Orford Copper Co..........00. 26 BOG OE Be woo sonessaanes 

_ 1 a ting & Refining Co. 26 Dickman & Mackenzie Int. Metal Extraction Co..... 5° Ottumwa Box. Car Loader’ Go. — | Tatum, L. W. oeececeeeeseee. 6 

Bal win ocomotive Works Co. 44 Dietzgen, Eugene, Co Ered 160,, AME csv cescaree I ites. ois xcesakex ne pm. Rg ee vance h ane ease was 6 

beteock & W ilcox “RR aes Dignowity, a i... ‘ Jackson Co 4s | [Senihin; (70 AL cass kG se kaseccans 5 | a on ri _ ee 35 

she Mini oo as ies : ignowity, Chas. L............ 4 | Jackson C04 a xeee Go. ; Sat See eeeeeeees ohn Bisetoshuuaes 

Baltimore Cas. Sau. & Rolling Co. 28 | Doble Ce, ape rennerersess ens 25 — Drill & Mée. ee I ever foes iS. Co., The ... 14 | Tays, E. A. H. ..cccccccececs 3 

sandler, alee tec = co ihe eee 20°08 30 oil ": abomsee Cais es 5 | Penis ee re Sampling Wks. 18 | Theis, Adolph ................ 

aay , eh ebenalad tai ; a ae ~adeaaerebtaen 4 sville Iron BE. ccuw ae 38 | Pacific Coast Sm. & Ref. Works. 52 | ‘‘hew Automatic Shovel Co 

tartlett & 'Co., C.'O ce tune tone s Jefirey Manufacturing Co.. 46 | Pacific Engineering Co. 6 | Thompson, W ad 
b ert o) es ea | joatey, econ SE I, 4B << > og im ediaaeibeseenne mpson, W. B., Co....cseee I 

Rath, Her . eS Jacques...... 45 Donaldson & Co., A. Meese 18 Jenkins Th agin ear te hlelinete es | Parker, R. A. Be eae Tippett et $2 

hy wf. -—aeeeeene $8 | Douring "Lacy A Gavessscccc "p | femop, Wm & Sons, EAU." 34 | some, Jt Chemical Co" es 39 7 a: las, Lacy & Co... | | PB ROMER wes <5 selec aes 2 

eg Roe a Sere 3 Driver & Co. W's spans 9 Jowett & Jekneen. -- aus ees anew 3 ee Cy & Son. Sane ass sta cone & poem iyacemiaas = 

oe O., JaS....-.+-++++- -- Junsta ’ Hanchette ........ hey & Co., Ltd. : MM ME wisexinussen> Townsend a. 
na Onn... : ae + pe nada ae 9 pense, — & Co., Ltd...3 | ow SER eg ao hes esses 6 Townsend & Jones............- 5 

Bereer, ee eect 2 Ree ae coronene - *| oe, gabaseo sey bee 10} 5 Lea corvey. sryant & Gilman. — | Trentort Iyon Co, ...-...+-.-. 47 

Serwick-White Coal Mining Co. 7 a setts eee eeee ees 62 on, Thos. J. ~--+++++++++ 18 | P = ater Wheel Co....... 38 | Troemner, H. .........-eseee 3 

Besly, C. i, & Co eee ee o Sete ine, Warts eases nasbioe® 29 | Booty ‘ » Laie assssceses 8 | ene sane ar arene — | ao tag ge WN shies ie enin ss viens 9 

aoe te 2 Eb : Bac ninkin tees SO ee ncaa in ing & e oO. x | ee Se Bee eee eae 

tinder, Cari’ Rete are > ae ee Ge.ccss = — & wer La seen ess ; | Pens. Sweep Smelting & Ref’g ba Company, The W. S..-1, a 

2 yhig m, : . & > ‘ - 5 tive CO......- wane. ce fe | Bempton, C. 
W. .......202000-° § | 

Pennevivania Salt Més. Co..... | 
, 

Bingh a cee reeset : Edsall, Key & cesta Terres " pometon, ©, ” che ladies _5 | Pennsylvania Salt Mfg. Co.. 30 | Tyler, S. W....eeeeeee eee ceeee 

Blac well & tn a... - rn, —. Oy Bisiebansrae _— Gonnedy, coe Leen coe ap eau ® 5 Pot Was peaking Co.. . 8 Union, Seaman? _ Liaise e ues es 

eae s : _& Amen fepeereieeetess <ennedy Valv Re Ch A ase ee ace m +9 O. wevececces =C ectric O. sevcccsece _ 

Blauvelt tee 7 ee. ” “" ee 7 Kent Mill Co.  hehicne urs sass 42 Peters, at ang = JR. sss cue ++ 58 United Metals Selling Co...... 26 

> wer ENS, AeOO. Th... ccccceces | cuff S lhe dy yy ; , i . 

~wee ag: ae ae iebeabcceness — eae eine eee n*** 4 a S Eeser Co.. ..c0sc0es 10 Phillips & Co awn eine es se Vanderlip, Washington B. .... 6 

eG 8 PER De oss enspneene., pe | ee a cians > 22>" ** 5 | Phoenix Wire’ Works |......... ot eee ie meee cer sv snedees ees ° 

Boss eee epkakeekee ws cats By Bee Ae feos e> so >2>22 000 4 eystone Driller Co.........--+ 45 | Phoeshor B aliens ane ** 2 | Vogel, Hermanos ......... 6 

MS. Dict ncn keds su S.ewike 4 pees wi la ies le ides Geom ws 4 Kilbourn & Jacobs Mfg. Co.... 2 aa ronze Smelting Co.. 35 Vogelstei L re 
Bosqui, FT oes Eaupire cack me rsosha kee S| cats, Raeeed Be... ; ER ROE MDL w0.0s om misan ow a 50 | V i D te Reece srseee 50 

Roston’ & Lo ¥ “Bock "Co ; Enuelbach "Mach’s hig. “Go. = Ripetein & Co. een anes ioe DUNS ROE bs kcb es cne ss sewe 26 ulean Iron Works....... eccee 49 

a ma a: Bs. vate ene e ence - : 30 “a aga 1 ne EDRak aie he oa : 48 Knight & Co., F. C.....-++++- 10 a oe — e Gente Co. «2... - ea Ee ete eee ‘. ¢ 

Bradley, JF red. W oot e cece eeeees 4 Esselstyn, +N Cree eeeeeeeeees 3 Knight, Wilbur Co. ....------ 5 een “oe Eotgsa hat . ee ea a 8 
radi ; Sesion caccictttte a | Bertye, J. W-on5.02-c-n-n0- : Knox, ‘H. H. San ieee Sppaee ; nes a Process Co. 1 Waratah, Minerals Co., Ltd. .... 18 

eae a an* sons ene 354 Excelsior Redwood Co......... 0) ieee ae se ser accesses ees 5 | Pollock, Wm, B. Co. ......... ol Meee tek ee 44 

Brandis, F. E. & Son........... ee oe Orv ee eeeee — | Knox, Schlapp & Co........... 5 | Porter, H. K eee . ao. - 

randt, Randolph.............. 2 Fairbanks Co., The......... — | Koebig, Julius ..........-...-- 5 | P re 44) Wate’ Mining Car Wheel Co... * 
ee eee geo 7 | Fashesbe, Deree & Co canned a - . | She Vacant .......++.00- 23 | Watt Mining Car Wheel Co.... 2 

prem Be I Wixesivtccxk a) Sees, wo U....--.-. 2) es ees o| Rete ee Big Agia liberia 

pesnane, 2h re a eeekwk et 1 Drug ‘& Assay Supply Co.. 3 ! Krupp, F., Grusonwerk ....1, 42 | Pratt & Bolt aa es Oe) Mee ies eee en" 8 

ne _— Blast Sm. Co... 18 4 ene . Deeb SES nk Sees es 18 | Kyle & Co., T. D. ....++++-++- 5 Pray Sag, ay bah Speers NC “ei W <a “e oy he Naa . 

MNT, We B..Wcceecscsnnyes Femecmen, EOS. 2. ...050%. Ls recious a Seen ie. : ee eee 

BOUND CARs ses essesevieniau cd's ; Partita Mies DB. gs occ owes se be : ; i 5 ay eee ee bene . tes Metals Recovery Co... 46 Weigle Pipe Works =... teeeee is 

—— Col. Mining Record.... 42 | Sp AF eee ceo 5| L atrobe Steel Co.. ; Mercia we 4 Seoeeae em ~ tency “+ wei eee eee 

roderick & Bascom Rope Co.... 47 Se ae ae laa, J. ti. SERED aa og ae ae eens ie cela’ iii di al lll 6 Weller Mfg. GO, evecscsoesans at 

Brodie, Wal 47 F “ss 5 5 as LS ae Primos Chemical C Welst / r 

B eR Meciusenisesss 4 errser, W. FB. 2..sc-scceeees 5 | Lavagnino, G. ...--.+-+++-eee- 5 | Pritchett, C. W oe . naan Cheninil ¢ consents ~ 

—— Hoisting Machinery Co.. 47 EER Se MID. obs tebe ssncene 9 | Ledoux & Co........+..-- 26 | Proposals .. Sem sheseetis ‘| Soa a. eel : 

ee — PND. ns nesceee 4 core W inthrop i ale erin ai a 5 Pe ee ee eee é : : : ; 38 Pueet Dead 2 Pi ees oa ek °S een gee sonra Es a5 ae 

Burs KKkh ce aarhsckioek 36 ‘lorence & Cripple Creek R. R. 25 | Leggett, Dees The vss sscces 5 Putnam & Cc i. eee © | Wenes Mack'yy Mining & Vili- ” 

oon 1 — SE, Go a okie e ents 10 Foote Mineral CO....020500006 one Lewn-Seence, BR. I.....-2.0. ; Bd y Oro Be Js voscesoses . hore eee y, eee & er 

ao ate” CREEPER A 2 suresmes OS aaa — | Leschen & Sons Rope Co., A... 47 nee ee 3, To Bete hans Sige ea an nes “ 

Re SS ee 4 ‘or Sale Advertisements....19, 25 | Leslie & Co., A. C a uiney Iron Works ".....- +--+ a) oo Wi SO e132 

i CO. scone netnn sae 8 Fowler, Samuel S............. ; 5 | Levering. J. ce SE ed aes Quintard Iron Works .........; 36 Westinghouse meek. & Ee. Sm 4s 

Pr 2. Neck cpebeaxeed 4 PURSES, Fy. Jpnnsasscessscccoee BE 8 ES IIE 5 Raht, C. F. .......0.seee eee - 6 Weston Elect. Instrument Co... §2 

oe. JORN Dn svcscesveccece 4 Fritsch Foundry & Mach. Co... 43 | Lidgerwood Mfg. : ERE RRR 48 Rand Drill Co. -....++.2se+s 52 oe co . 

“ee SS a eee ee 4 Freeland, Francis F........... 5 | Lidner, P. G.. ae Randolph, John C. F. ........ 6 Wetherill meres Co....++- 5° 

Burnham, Robert .............. 4 | Ereese, E. M., & Co......... aE 1 EMD nes viswoussueavanes +s Raymond Bros. Pulverizer Co. 43 meee, BD. Byes ones onsses eee 6 

Burnham-Standeford Co......... 32 Krenter & Son, J. -H1........+ 7 39 Lindsay, Nisei Puce See 2h). se Raymond Lead Co. ........... 5 ri Whitcomb Mig, CO. see eeeeees 35 

| egg een Be A... cos 44 | Frost, F. C..... obabenesenuecs 19 Link-Belt “Machinery Co....... 3 Earmens, Rossiter We. crceess | wee ie _ 

Oe Se re 4 Fuerst Bros. & Co............- sq | Loomis-Pettibone Co... 48 Red Cloud Mining Co. ...... g | White, Edw. F. ....-+.++.+20+ 44 

Caldwell & Co, W. FE... | te ee Ge $0 | Tone ebienc, cecil 4S | Remeepaeyg Petrie Tastee 2 | Winkeat Brow au stevrsessssee 1 
3 0. 7 ree Ge “ -Electric Drill Co....... n be , 4e Whe se eee eeeeeeeeeereee r2 a, ae eee Se eee 

ie Wake Work: oes eens 47 arian 9 Co., M.. ces bees eae a amon Edwin’ pylons een - Rickard, TA er ee ; W ey, Oe 8 

; ; we Car: Co......- 2 zartshore, John J......... aes P , etree roe ae 5 eR TOR ise arch oc can 6. filey, W. H. ...++++++e: 

ate — W as case hones 38 | Gates, George Pe eeieah ceca tea cs — bufkn Rule Con sincargupeanes 2 | Ricketts & Tanks Eeaanueiiae 26 William Bros. <....cc.ccsscess 45 

Canadia Pavihe Dis sesece ness 26 | General Concentrates Co....... st | Lunkenheimer Go. the: =... vi NN es eccinssiacenss¢ 6 | Williams Pulverizer Co. ....... 43 

Canadian, acti Raiiway ray aie = General Peet es: Oo--+-» ee) Ce ce. =  aeRae 5 Kio Grande Western eg Wilson Aluminum Co. ...----+ 14 

. ; A, As ass ceae 50 ae | RR ea : isdon Iron Works ..... ‘ilson, Jas. P. .....--. 
Carroll Iron a te oy meng. Bons rtensroe* 5 ere SEMEN 5 a0 s5i0s > 6s 19 | Robertson, ai... sans 36 Wilson, aw eee haan 9 

Case Investment cere aera rteen S| -Gilersoa. #2. G, pechasescass s ony. & Electrical Co..... -- Robertson & Sons, Jas. Re ee on Winslow & Mercer ...--++ese.. % 

Cassell a Water NidierGo:. i yp | Gillespie Co, T. A. See SU a — | Robins Conveying Belting Co. 1, 9 Wire & Cable Co., The Ree 

Castner, Xs ment & Bute. . |. ; Godfrey, Hughes i: * enras 4 new ES a Bik bs okie nas wwe 10 Robinson, G. ees eee mi 7 Wisconsin Graphite ie. as dees 45 

— ae ~~" See ee Pete ves see 4 | Golden Gate Gold Mining Sok eee eee tepsrrs=s++e>* 6 | Robinson & Orr ........ Fk in I Witte Iron Works Co. ......-. 49 

an a. Ups sasenronecnnk Gold Extraction Co. ......... —— a ma Tsk meetessweees : peers, 4, A. Some Co--. = Woletiine Capper Mining wets 
Chase, Horac Boge 4 Gold & Silver ‘Ext. pitene sas | aoe } Hes Shovel “Go sca 2 meeetet & Hasslacher Chem. a ee per Mining Co... 7 

pont S| oes ut Co. ..-..+++ i S cae Mc eA EL Ree eed BIE onham RE erro orass ees 3 

Gis ee Quincy R. R. 25 Grant & Williams ..... . ceca ae a coos eC Begone eh * ; ee as Recas. Ge : =“ meee ‘ 

Chic., Mi  & Ss recking Co. 19 | Graphite Lubricating Co ae M a erpenter ..s. 225s so | Rose Gold Reclamation Co..... — Wood, E. C. -...... sere ® 

Chie. i aes | ion 46 — = Owen Brokerage Co. 9 | Rosendale, O. M. ........ "77"! “| Wood, Henry E. .... ieprexeael ; 

Chisholm, Bovd eee eccccccsese 4 | Greene Cons. Copper Co....... 7 Matthi nstitute of Technology. 7 | Rothwell, John E. ............. 6 Wood, P. K......... sass vate 39 

Choate, Ww lagen & White Co..... 21 nee Fuel Economizer Co..... — Savana, Guan ae 5.0. 90 | con ke No 6 W ood & Wilson «+.....2.+++- : 

ikehee Sb une 4 a NA Remnscandnsgass coeseecceee § aegmuller, Geo. N. 2.2.2.2... | Wood, R. D. & Co... .e esses 

Christy Box Car Loader Co.:.! 49 | Guarantee, Electric bee eskes= McCabe & Caw P. a eee =) ae SIT ag | Weenie. a aoa % 
tec WOPrKS.....-..+5 7 cme edne | a ie: Fa oe : 

Ser Waten NO ci) Galo wie cc: | Meceriy eerie assoc 5 | Seaton Regi Go | Waele ERA 
urch, John A..... : eS eee : | McCormic : San. Franc. Mining Co.....--.. —1'% Rea E RS ; 

eeheeease 4| Haggart, F. A. ....:.. sartecsesesees § | Qa Wranc. Minin ma =| 
Clapp Mfg, Co. agscrahgenets 23 Hagstoz et ec marae 3s | McCoy. Perey eee a a 5 = Eene. Sine sce Wks. 38 | yaweet gece Ree Sel Arg . 

RN as kcriecnkdcmcnc AE 1 owns tx dudibwacnee ee ee ee a , . Delco oie 

Gheeethcd Sates vas Gas cd 25 Say 1 Eiemlamens WHE Ws S| McEwen. A. L. -......... 43) Sersent, Bit, 8 Co. 102200022. Be | eee Bree orn ches so ide Pana 00": S| McG, oes ON Rat OR ER sins acess 3 | ung DED 5 Snleta sok Oo eee 
IGRI isos ch coacn 7 | Scaife & ee PS Bs saebacees gq | Yunge, Guillerno .... 060030 ae 6 

es 



a rr 

Dec. 28, 1901. THE ENGINEERING AND MINING JOURNAL. 

CHISHOLM, BOYD & WHITE CO. 
Engineers al Contractors for Briquetting Plants 

Manufacturers of 

BRIQUETTING MACHINERY 

BRIQUETTE ane 
= OUR | 

FLUE DUST IMPROVED 
FINE ORES | 
CALCINES WHITE 

CONCENTRATES | a MINERAL 
and PRESS | 

OTHER MINERAL tS heen | 
FINES No. 600,188 | 

| ey es 

increases the capacity of the Furnace from 10 TO 25 PER CENT. The only onenneeee Machine for the purpose. Our Machinery and System of 

Briquetting have been adopted by most all the prominent Smelter= In the Country. Sent on trial and Satisfaction Guaranteed 

Catalogue giving full description sent on request 

OFFICE AND WORKS : . << Ohisholm,” Obloago 
57th and Wallace Streets CHISHOLM, BOYD & WHITE co. Chicago, lil., U. S. A. A. B. ©. Code and Lieber’s Code 

LARGER PROFITS The putting eer block form LESS WASTE 

Precious metal ores, flue dust, fine ores, concentrates, slimes, etc., is no longer an experiment but fan accomplished fact 

The 

Cost of go 
Repairs by 

Minim- 
: Lardest 
ized sm 

Daily ind 

Capacity Interests 

Greatly In 
Increas: The 

ed World 

WHITE BRIQUETTING PRESS and outfit gives larger smelter or blast furnace capacity and generally better working conditions 

Manufactured ty THE HENRY S. MOULD COMPANY “orissine, ox. 
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THE CONTRIBUTORS TO VOLUME IX. OF THE 

LAWRENCE ADDICKS. L. K. BOHM. FRANKLIN R. CARPENTER. CHAS. FREDERICK CHANDLER. 
The Raritan Copper Works, 1900. Caicium Carbide and Acetylene, 1900. Pyritic Smelting, 1900. Notes on Electro-Chemistry, 1900. 

Statistics of production Statistics of production, 

and value of more than imports, exports and con- 

100 ores and mineral 

products of the United 

States during the years 

sumption of metals and 

mineral products in the 

principal countries of the 

1899 and 1900. world, 1896-1900. 

JOEL G. CLEMMER. RICHARD P. ROTHWELL. JAMES DOUGLAS. 
Henderson Copper Process and Blue Editer. Copper Industry in Arizona, 1900. 

Vitriol. 

| A Ye, 

es 

| 

i j 

bai , | 

Po | 
| 

PAUL DVORKOVITZ. FREDERICK J. FALDING. AUGUST HECKSCHER. H. O. HOFMAN. ; 
Petroleum Industry, 1900. Sulphuric Acid Industry, 1900. Zinc Industry of New Jersey, 1900. Improvements in Lead Smelting, 1900. | 

HENRY MARION HOWE. WALTER RENTON INGALLS. EDWARD KELLER. JOHN B. ©. KERSHAW. | 
Irom and Steel Metallurgy, Paris, 1900. Review of Metallurgy of Zinc, 1900. Elimination of Impurities from Copper Mattes. Aluminum, Liehbig Process, Chemical 

Industries, 1900. 
eee 

VALUABLE TO 

PRICE OF VOLUME 1X $ 5 00 Engineers — Electrical, Civil, Mining, Mechanical and Metallurgical ; 
eg ° Assayers and Chemists ; Mineral and Metal Producers, Manufactur- 

ers of Mined Products 
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MINERAL INDUSTRY—ABOUT 1,000 PAGES 

FRIEDRICH KLOCKMANN, PAUL KRUSCH. VICTOR LENHER. FREDERICK H. LEWIS. 
Potassium Salts Industry of Germany, Utilization of Lignite in Germany, 1900. Rare Elements, 1900. Hydraulic Cement Industry, 1900. 

1900. 

Summary of the import 

duties of the principal 

countries of the world. 

Review of the mining 

stock exchanges and re- 

cord of dividends and as- 

sessments of American 

mines, 1893-1900. 

Reviews of the world’s 

progress in mining, metal- 

lurgy and chemical tech- 

nology for the year 1900, 

given under subjects and 

arranged by countries. 

a 

S ‘ON. JOSEPH STRUTHERS. . GEORGE LUNGE. 
eer tn 1900. Editor and General Contributor. Water Gas and Blast Furnace Gas for ’ 

Power Production. 

FRANK OWEN. ROSSITER W. RAYMOND. ROBERT H.. RICHARDS. HEINRICH RIES. 
Tin Industry in the Malay Peninsula, Contributions to the Science of Ore Deposits. Ore Dressing and Gold Milling, 1900. Clay and Its —ao into Brick 

1899. an e. 

re) 

oa em Ss ill 

AUGUSTE J. ROSSI. JOHN B. ROTHWELL. ALBERT SAUVEUR. HENRY E. SOUTHER. 
Manufacture of Titanium and Its Barrel Chlorination Process, 1890. Metallography in 1900. Alleys of Iron. 

Alloys. 

VALUABLE TO 
Dealers (Assaying and Chemical); Mining and Technical Schools, 

Public Libraries, Lawyers, Bankers and Brokers, Legislators, States- 

men, etc. 
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' American Engineering Works 
204 Dearborn St., CHICAGO, ILL. 

Stamp Batteries and American Steam Stamps 
COMPLETE MILL EQUIPMENTS 

Ore Bin Gates with Racks and Pinions | Ore Car of Heavy Steel Plate with Anaconda Wheels and Axles 
THE BEST weet EQUIPMENT 

Standard pattern has wood truck 
frame, high turn table. 

We carry in stock ore bin gates with single | Colorado pattern has steel truck frame 
: : low turn table. or double racks for stamp mill equipment, and The following are popular sizes and 

can supply them promptly. Any size to order usually in stock. 

We list the following sizes, which are extra g a 
eo &@ ¢ s 

heavy with 1-2 in. steel plate: - 5. = & i 
oa eS sl © 

Clear Opening. Weight. Se-ssas5 ¢ & 
Single Rack........ 20 in. by 24 in. 290 Ibs. 2 es & = a = 3 

‘ ; a - OOH FA NH 
24 in. by 30 in. 335 eee... 16 44 26 24 3-16 5-16 

: : “ Olorado ...550 16 44 26 24 3-16 5-16 
3° - by 36 - eer Syndicate ...900 13 40 24 24 3-16 5-16 

Double Rack........ 24 in. by 30 in. 440 “ _Lighter cars all sizes with loose self- 
30 in. by 36 in. soo oiling wheels. For example: 

575 16 44 26 24 No.10o X&% 
475 13 40 24 24 No.0 \% 

_ We build all kinds and sizes of cars 
including gable bottom cars. 

| | Spring Stop Cocks 
These are recognized as of great merit by many large users 

Malleable iron Elevator Buckets of compressed air. They work easily and prevent waste of 
power by leakage. 

Our popular “E” style with wearing SIZES AND WEIGHTS. 

lip thickened giving greater durability te Ae eee % in. 2% Ibs. 
are a good kind to buy. We keep stock A eee 1 in. 4% lbs. 

: ; : ; REOR SOOT, ND IOUT. 00.055 0 c0scesene 1% in. 6% Ibs. 
for quick delivery on sizes in most com- Iron Body, Brass Plug............... 1¥ in. 9 Ibs 
mon use. yy ny EES Sores ness chee > 12% lbs. 

Pi Cake wins anss anes bes seb adeaen % in. 2 ibs. 
SIZES LISTED. Pe EE Sabedes Suesa ss sss08 onnees ss I in. 3% lbs. 

4x2% 8x5 1x6 15 X 7% 
5x4 10x § 12X7 16x7 5x4 eee. eer. ear Cyanide Stop Cock 
7x4% 10x7 4x8 18 x8 We make the spring stop cocks all iron with steel springs which are recognized 

as a blessing by cyanide mill men. Sizes 1 and 2” ready for delivery. 

The Overstrom Diagonal Concentrating Table 
THE SECRET of the marked success of the OVERSTROM DIAGONAL CON- 

CENTRATING TABLE on ores of widely different character is due to a PERFECT 
HEAD MOTION which can be adjusted to meet all conditions. 

_. On many classes of ore the table performs equally good work, if not better, 
without as with riffles. E 

The Overstrom table head motion is as sensitive to adjustment as an engine to 
a cut-off. (See Catalogue, p. 20.) 

Pulleys 14 in. x 4 in. 
Speed 240 R. P. M. 
About 1-2 H. P. required, depending on table load. 
Pulley on countershaft should have 9 in, face, the diameter sufficient to produce 

required speed of the head motion pulley. 

Bas 

y Miers wen 

Every concentrauinmg proposition has its peculiar phases. No machine can suc- 
cessfully handle every class of ore unless sufficient adjustment can be made in its 
working parts to meet all the varying conditions. The OVERSTROM DIAGONAL 
CONCENTRATING TABLE is built especially to meet all requirements. Its con- 
struction is simple, ‘but complete. The mechanism of the head motion produces a 
perfectly smooth, steady movement. (See Catalogue, p. 16 and 18.) 

The over all floor space required is 17 ft. 6 in. x 6 ft. (Blue print of base frame 
will a Senne on application.) The complete shipping weight of table is less than 
2,400 Ibs. 

In writing for information concerning the table tell us if possible about your mill 
practice:—What is the nature of your ore, both as regards values and gangue? What 
is the size of table feed? How many tons of ore do you reduce into one ton of con- 
centrates? Are your tailings running too high on account of slimes? We Solicit 
correspondence and believe we can save you money. 

AMERICAN ENGINEERING WORK 
Sole Manufacturers CHICAGO, ILLINOIS 

¢j-— = ——————— ——— es - eS ——————————— oe ae 

NT, 
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POSITIONS VACANT. 
Advertisements under this heading 50 cents 

for 50 words or less. Additional words, | | 
two cents a word. Cash or stamps 
must accompany order. | 

WANTED—AN EXPERIENCED 
2049 chemist for first class company in 
Arizona. Salary $125.00 per month. Address 
ARIZONA, Engineering and Mining Journal. 

205 ? 
ter. Rate $125.00. Give experience. Address 
MATTE, Engineering and Mining Journal¢ 

WANTED — EXPERIENCED AS- 
sayer and chemist for copper smel- 

SITVATIONS WANTED. 
Advertisements under this heading 50 cents for 

50 words or less. Additional words, two i| 
cents a word. Cash or stamps must ac- | 

} company crder. "| 

ASSAYER WANTS POSITION AT A 
large gold mine; now assayer at a big 

mother lode mine, California; thoroughly com- 
petent,-with wide experience, as assayer at 
copper, silver and gold mines; also some ex- 
perience with mine accounts, milling and un- 
derground work; could act as assistant super- 
intendent. Address R. A) A., Engineering and 
Mining Journal. No. 19,346, Jan. 4. 

A THOROUGHLY. RELIABLE AND COM- 
petent mill manager, with 18 years’ ex- 

perience in construction of milling plants and 
running them. Steam or motor powers, mill 
and mine framing and timbering, wants posi- 
tion. Has had verge of big plant. irst- 
class references. Address, stating location of 
property, THOROUGHLY RELIABLE, En- 
gineering and Mining Journal. 

No. 19,226, Dec. 28. 

A THOROUGHLY COMPETENT MINING 
engineer with best technical and busi- 

ness qualifications, and twenty years experience 
in the United States and Mexico, wants posi- 
tion as manager or superintendent. First-class 
Miner, Millman, Assayer, Surveyor and Ac- 
countant, familiar with Mexican law and the 
Spanish language. Address PAN-AMERICAN, 
Engineering and Mining Journal. 

No. 19,229, Jan. 4. 

A YOUNG MAN, WHO IS A GRADUATE 
_in mining, and has had three years’ 

practical work in the mines of Michigan and 
“Montana, desires a position with some small 
mine; capable to take part or entire charge; 
sober, energetic and practical; can guarantee 
results; best references furnished. Address 
COPPER, No. 5 Park sq., Room 29, Boston, 
Mass. No. 19,339, Dec. 31. 

E NGINEER, TECHNICAL GRADUATE, 
desires position in mine or mill, as sur- 

veyor, assayer, or assistant to superintendent. 
Four years’ experience in mines of the West 
and Mexico. Thoroughly familiar with cyanide 
process. Do not object to going abroad. Good 
teferences as to ability and character. Ad- 
dress LINDEN, Engineering and Mining Jour- 
nal. No. 19,337, Dec. 28. 

(, RADUATED GERMAN MINING ENGI- 
: neer, 34 years old, with 13 years’ expe- 

rience, energetic and proficient in business, 
seeks employment as assistant or head of large 
anthracite coal mine that wants to export to 
Europe; references furnished in United 

States. | _Address GLUCKAUF, Engineering 
and Mining Journal. 

No. 19,332, Jan. 4. 

RON MINE SUPERINTENDENT OR 
Manager is open for engagement. Twenty 

cars’ experience. Best references. Address 
RON MINES, Engineering and Mining Jour- 

nal, No. 19,334, January 4. 

METALLURGIST, CHEMIST, ASSAYER, 
2 technical graduate, who has had extensive 
experience in lead smelting in Mexico and the 
western States, desires position with good com- 
pany in either above capacities. No objection 
as to country. Used to handling men. Speaks 
English, Spanish, German. Best references, 
certificates. Address H. L., 218 S. Charles 
Street, Belleville, Ill. No. 19,330, Jan. 4. 

MINING AND ELECTRICAL ENGINEER 
with scven years’ practical experience in 

Gold Dredging, is open for an engagement 
after January ist. Can design dredges to suit 
any conditions. Advertiser knows of some 
good dredging ground that can be obtained 
reasonably. Address GOLD DREDGE, Engi- 
neering and Mining Journal. 

No. 19,341, Dec. 28. 

INE FOREMAN WANTS A POSITION 
at a large gold mine. Over twenty years’ 

experience in mining by hand and machine 
drills, timbering, shaft sinking, developing and 
working mines. Held last positon seven years; 
mines successfully handled. Address, F. R., 
ngineering and itining Journal. 

No. 19,343, Dec. 28. 

MECHANICAL ENGINEER, EXPERIENC- 
ed in the design of plants and machin- 

ery of all kinds, steam engines, electric mo- 
tors, shafting elevating and conveying ap- 
dliances, structural steel, mill building, etc., 
wishes suitable position. First class references. 
Address C. L. G., Engineering and Mining 
Journal. 0. 19,342, Dec. 28. 

PHYSICIAN AND ASSAYER DESIRES 
position with mining company; am a gradu- 

ate in medicine and have practical experience in 
assay work; can speak the Spanish language; 
am now in Mexico, and have no objection to a 
position in this country. Address ‘“MEDICO,” 
Engineering and Mining Journal. 

No. 19,344, Jan. 11. 

PRACTICAL, SCIENTIFIC PROSPECTOR, 
assayer and mining geologist, 27 years’ 

experience, desires engagement to secure and 
locate mines in California, Arizona or Mexico. 
Control given in all discoveries and locations 
for outfit and expenses; $400; references. Ad- 
dress MINING GEOLOGIST, Box 24, Victor, 
Calif. No. 19,345. Ts. 4. 

POSITION WANTED AS CYANIDE 
manager or to take charge of reduction 

plant of a silver mine (Mexico preferred). 
Good references, several years’ practical ex- 

ience in Johannesburg and other parts of 
outh Africa. Now in Spanish Honduras, 

will be open for seunememene about January 
first. Address CIANURO, Engineering and 
Mining Journal No. 19,195, Jan. 11. 

P LACER MINING.—EXPERIENCED, EN- 
ergetic engineeer, who has been acting as 

superintendent of large Hydraulic Gold Min- 
ing concern for several years, will "9 be 
open to engagement. Address F. G., Engi- 
neering and Mining Journal. 

No. 19,225, Jany. 4. 

G UCCESSFUL MINING ENGINEER WILL 
be open for a position January 1; has 

had the management of mines and mills in 
Mexico, Arizona, etc.; record excellent; refer- 
ence Ar; speaks Spanish; understands assaying 
and cyanide. Address C. E., E. M., Engineer- 
ing and Mining Journal. 

No. 19,338, Jan. 4. 

WANTED BY SMELTER, FORMERLY 
of Mexico, a position as foreman, or 

can take charge. 25 years’ experience in lead 
and copper. Good references. Speaks Spanish. 
Address SMELTER, No. 19,227, Feby. 8. 

WANTED. —A GRADUATE OF THE 
Michigan College of Mines desires a po- 

sition as mill superintendent or mining engi- 
neer. Is experienced in cyanide and stamp mill 
work and now engineer for a large company. 
Address TECHNICAL, one Min- 
ing Journal, No. 19,336, Feby. 15. 

ANTED.—POSITION IN ASSAY OF- 
fice, mine or smelter by practical assayer 

and chemist (graduate); also understands or 
aniding and amalgamation. Address: S. C., 
Denver office Engineering and Mining Jour- 
nal, _206 Boston tldg, Denver, Colo. 

No. 19,346, Dec. 28. 

DIVIDENDS 
Space under this head is sold at the uni- 

form rate of $1.30 an inch, each inser- 

tion; minimum charge, $1.30 a week. 

a 

AMALGAMATED COPPER COMPANY 
Dec. 19, 1901. 

At a meeting of the directors of the Amalga- 
mated Copper Company, a dividend of ONE 
PER CENT was declared payable Jan. 27, 
1902, to stockholders of record at 3 o’clock 
P. M., Friday, Dec. 27, 1901. Transfer books 
close at 3 o’clock P. M. Dec. 27, 1901, and re- 
open at 10 o’clock A. M. Jan. 13, 1902. 

WM. G. ROCKEFELLER, 
Secretary and Treasurer. 

TO CALIFORNIA THROUGH COLORADO. 

By all means the most interesting way 

to reach California is via Denver and 

Salt Lake City. We have selected that 

route for our Personally Conducted 

twice-a-week excursions, planning the 

train schedule so that all the magnificent 

Colorado mountain scenery is passed by 

daylight. 

in Pullman Tourist Sleeping Cars, which 

These excursion parties travel 

are thoroughly comfortable, contain 

every convenience and cost much less than 

the ordinary Pullman sleeper. The rate 

for a berth holding two, from either Chi- 

cago or St. Louis, to California, is only 

$6.00. Kindly write.for particulars. In- 

close six cents in postage for our beau- 

tiful seventy-two page book on Cali- 

fornia, full of illustrations. 

Address P. S. EUSTIS, General Pass. 

Agent C. B. & Q. R. R., Chicago, Ill. 

WHITMAN SADDLES 
used and endorsed by 

Mining Engineers and Pros- 

pectors the world over. 

Catalogue Free. 

THE MEHLBACH SADDLE CO., 
106 (N.) Chambers St., New York. 

Successors to Whitman Saddle Co. 

The Florence & Cripple Creek 

and Golden Circle Railroads 

The Popular Route to Cripple Creek. 
THE GREATEST GOLD CAMP KNOWN. 

Two through trains dail from Denver, 
Coloradc Springs and Pueblo. 

The favorite route of the traveling public. 

UNSURPASSED SCENERY. 

Excellent service, attentive and accommo- 
dating employees. For all information and 
descriptive pamphlet of Cripple Creek Dis- 
trict address 

Cc. E. ELLIOTT, Traffic Manager 

DENVER, COLO. 

AIR COMPRESSOR 
Steam driven wanted, second-hand 

giving 210 cubic feet or more free 
air per minute, at 80 pounds press- 
ure. Give name of maker, age, 
present condition and price. 

ADDRESS 

W. S. MALLORY 
ORANGE, N. J. 

Do not miss an opportunity 
can help you See us now or write us. 

Minerals and How to Study Them 
By E. S. Dana. 

An attractive and easy book for students in 

elementary mineralogy, embracing the follow- 

ing divisions: 

Minerals and Mineralogy. Introductory Re- 

marks. Some Preliminary Hints as to How to 

Study Minerals. The Forms of Crystals and 

Kinds of Structure. The Other Physical Char- 

acters of Crystals. The Chemical Characters 

of Minerals. The Use of the Blowpipe. De- 

scription of Mineral Species. The Determination 

of Minerals. Appendix. General Index. Index 

to Mineral Species. 12mo, cloth, freely illus- 

trated. 

PRICE, $1.50 

Engineering & Mining Journal, 
253 Broadway, N. Y. 

WANTED 

| A PROFESSIONAL MECHANICAL AND 
| electrical engineer, technical graduate, having 
| had several years’ practical experience, and at 
| present holding a regular commission as en- 
|gineer officer in the government service, de- 
|sires to associate himself with or become 
| partner with either some firm of consulting or 
contracting, mining, mechanical or electrical 

|}engineers. Will exchange references. Pacific 
Coast preferred. Address “MECHANICAL 

| AND ELECTRICAL ENGINEER,” Engineer- 
ing and Mining Journal. 

WANTED 
[EXED ZINC-LEAD ORES FOR EX- 

portation to Eurepe. Address Chiffre S. 

K., 8,879, RUDOLF MOSSE, Hamburg, Ger- 

many. 

The Handsomest Calendar 
of the season (in ten colors) six beautiful heads 
(on six sheets, 10x12 inches), reproductions of 
paintings by Moran, issued by General Passen- 
er Department, Chicago, Milwaukee & St. Paul 
ailway, will be sent on receipt of twenty-five 

cents. Address F. A. MILLER, General Pas- 
senger Agent, Chicago. 

WANTED 
One thousand tons monthly silicious ore carrying 
gold or silver, or both, free from lead, arsenic, 

antimony, zinc, low in sulphur. Address N.M.L., 

Engineering and Mining Journal. 

to buy right or sell right. We 
Our experience may be 

just what you need. We buy and sell all kinds of second-hand 
mining machinery. 

WE HAVE FOR SALE 

One 500 H. P,. Compound Corliss Engine 
One 250 “ “ “ “ 

One 185 H. P. Corliss Engine 
One 75 “ “ “ 

WE WANT 

15 miles of 16 Ib, Relaying T Rails 

1,000 feet 30-inch Waterpipe 

| 

6,000 feet Aerial Rope Tramway 

Acme Mining Machinery Company 

SALT LAKE CITY, UTAH 

Authorized Capital $2,500,000. 

ment of complex ores. 

THOMAS J. HURLEY, Presient 
WILLIAM H. BURGER, Vice-President 

GEORGE J. SCHERMERHORN, Treasurer 

Financial Institutions and Investors. 
Expert examination of books of account. 

Will also act as New York Transfer and Fiscal Agents for Min- 
ing Corporations of undoubted responsibility. 

BANKERS AND REGISTRARS 

THE KNICKERBOCKER TRUST COMPAN 

The Mine Securities Corporation 
Mills Building, 35 Wall and | 
15 Broad Streets, New York | | 

Issued $1,300,000, 
Will Make Expert Examinations of Iron, Coal, Copper and Precious Metal Mines for 

CHAS. P. PERIN, Consulting Engineer 
THEODORE E. LEEDS, Gen. Counsel 
W. HAROLD COCKROFT, Secretary | 
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FRED. F. HUNT, DR. LUCIUS PITKIN |Ricketts & Banks| LEDOVUX @ CO. 
TT PINE ST., NEW YORK 

ANALYST and ASSAYER 
Weighing, Sampling and Assaying of Ores, 

Mattes, Lead Bullion and all Mineral Products. 

Simonds & Wainwright 
LABORATORIES: 

159 Front St. (cor. Maiden Lane), New York 

Mining Engineers and Assayers 

Examine and report upon the condition and 
_prospects of mines and mining property. 

Undertake the complete management of mines 
and the development of properties. ° 

Assay and test ores and minerals. 

BALTIMORE 

Copper Smelting & Rolling Co. 
(Tue Battrimore Coprer Works). 

Office: Keyser Building, Baltimore, Md. 

INGOT COPPER. SHEET COPPER. 

THE AMERICAN METAL CO. 
LIMITED. 

Exchange Court ete. 52 Bway, 10th Floor, New York 
Security Building, St. Louis, Mo. 

Copper, Copper Ores and Mattes, Tin, Lead, Spelter, 
Antimony, Nickel. 

ADVANCES MADE ON CONSIGNMENTS. 

Agents for Henry R. Merton & Co., London, Bir- 
mingham, Manchester and Glasgow; Metaligesell- 
achaft, Frankfort on Main; Williams, Foster « Co., 
Lt. Swansen, ik nz., Societe le Nickel, Paris, k rance, 
Balhach Smelting & Retining Co., Newark N. J. 

Oe Le BS 
OLE 

oe AGENTS 
a ee aL a 

% 

Ue aL ee Po 

ees 
) a eh f : str 

American Bleaching Powder 2 Caustic Soda 
Acher Process Company, * 

Le | oe ee Le 

UNITED METALS- SELLING -CO 

CHEMIST: 
ASSAYER 

138 Pearl St.,, |§ NEW YORK 
SAMPLING AND WEIGHING 

Gold and Silver Bearing 

Copper Products a Specialty. 

UMPIRE ASSAYS 

NICKEL 
GRAIN---for Anodes, 

German-Silver and Steel, 

THE CANADIAN COPPER COMPANY 
Room 12, Wade Bidg., Cleveland, 0. 

The Nichols Chemical ©. 
25 Broad St., New York 

COPPER REFINERS 

Consignments of Ores, Mattes and 

Blister Copper solicited. 

MANUFACTURES OF 

Tue HeErrEsHoFF CoprpeR SMELTER. 

THE HERRESHOFF ROASTING FURNACE. 

See Advertisement on Page 10 

The ORFORD COPPER €0. 
COPPER and NICKEL 

Copper Ore, Matte or Bullion _ purchased. 
Advances made on consignments for refining 
and sale. 

Specialty made of SILvER-BEARING ORES 
and Matte and Nicket Ores and Matte. 

Sell INGOT and CAKE COPPER and Wire 
Bars, Malleable Nickel, Shot, Plates, Ingots, 
Bars, Sheets, Wire. Best Quality for Anodes, 
German Silver and Nickel-Steel. 

President, ROBERT M. THOMPSON, 

New York. OrFice: 99 JoHN STREET. 

104 John St., New York 

ORES TESTED 
t=" Complete Ore Milling and _  Testin 

Works for making practical working tests o 
ores to determine the Best Method of Treat- 
ment. Milling, Metallurgical and Chemical 
Processes investigated. 

ASSAYS and ANALYSES 
by appointment to New York 

Metal Exchange. 

Balbach Smelting & 
Refining Co. 

Epwarp Bavsacu, Jr., President. 

Assayers 

J. LanceLotu, Vice-President. 

Newark, New Jersey 

Electrolytic 
Copper Refiners 
Smelters and Refiners of 
Gold, Silver, Lead and 
Copper Ores 

Bullion and Argentiferous Copper Matte 

Received on Consignment or Purchased 

The Roessler 
& Hasslacher 

Chemical Co. 
100 William St., NEW YORK 

CYANIDE 
Peroxide of Sedium 
Hyposulphite of Soda 

Chloride of Lime 
Sulphide of Iron 

And other Chemicals for 
Mining Purposes 

P. G. LIDNER 
°* IMINING ENGINEER 

11 BROADWAY, NEW YORK. 

European Agents, C. S. HENRY & CO., i2 Leadenhall St., 
London, E. C. 

Examinations, Reports, 
Management. 

130 Lexington Avenue 
New York. 

Ce 

} 
| 

N THE ONLY MAKE 

ews 
CLEVELAND, 

* @ f , 

UNLESS YOU GE1 : 

others have imitated. 

OHIO, U. S. A. 

| Manufacturers of EXTRA HEAVY IRON, STEEL, 
BRASS, COPPER AND PHOSPHOR BRONZE 

...WIRE CLOTH... 
Write us direct for information. 

Colorado concerns will find a stock of our screens at 

| HENDRIE & BOLTHOFF MFG. CO., Denver, Colo 

Double 
Crimped. 

with the wires thoroughly crimped 
both ways. ** W+ have originated,” PERRRRERerere eee 

Sample and Assay 
Ores and Metals 
("Independent Ore Sampling 

Works at the Port of New York. 
Only two such on the Atlantic 
Seaboard_&] 

We are not Dealers or Refiners, but Re- 
ceive Consignments, Weigh, Sample and Assa 
them, selling to highest bidders, obtaining ad- 
vances 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 St. 

LEDOVX @ CO. 
Also Analyze Everything 

JUST PUBLISHED 

HAND-BOOK ON 
PETROLEUM 

J. H. Thomson and 
Boverton Redwood 

A comprehensive treatise specifically de- 
signed for inspectors under the Petroleum 
Acts, and for all employed in the storage. 
transportation and industrial uses of petro- 
leum and its products, including calcium 
carbide. Containing also important data on 
the construction and use of mineral oil 
lamps. 

Quarto Cloth. Price $3.00 

The Engineering and Mining Journal 
253 Broadway, New York 

Waste Products 
I have found ways to utilize many wastes 
and unapplied substances, converting losses 
ae rere. Send for Waste roduct 

ank. 

DR. PETER T. AUSTEN, F. C. S. 
CHEMICAL EXPERT 

80 Broad Street, New York 

PYRITIC SMELTING. 
An excellent and thoroughly up-to-date} 

article on the above subject, including the| 
latest developments and discoveries, with | 

full descriptions of operating plants in| 

Colorado, New Mexico and Deadwood, con- |! 

taining in. addition the Analyses of Dead-|} 

wood, Delaware and Mansfield Slags. 
Embodied exclusively in Volume IX. of] 

THE MINERAL INDUSTRY. Price, |} 
$5.00, postpaid. 

Endineering & Mining Journal, 
253 Broapway, New York. 

Henry Bath & Son 
LONDON, LIVERPOOL ann SWANSEA, 

BROKERS 
ALL DESCRIPTION OF 

Metals, Mattes, Etc. 
Warehouses, LIVERPOOL and SWANSEA 

Warrants Issued under their Special Act 
of Parliament. 

NITRATE of SODA 
Cable Address, BATHOTA, LONDON 
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HANDBOOK of 
METALLURGY 

By DR. CARL SCHNABEL. 

TRANSLATED BY HENRY LOUIS. 

The only reliable, general treatise on Metallurgy extant. Thoroughly 

exhaustive and practical in every instance. The main object of this most 

admirable work has been to incorporate complete records of the metal- 

lurgical treatment of every one of the metals ordinarily employed, together 

with all the recent improvements in the art, whilst at the same time point- 

ing out the scientific principles underlying each process, and illustrating 

each by examples drawn from actual practice in various parts of the world. 

Two Vols., 8vo, Cloth, profusely illustrated. 
Vol. I.—Copper—Lead—Silver—Gold. 
Vol. II. — Cadmium—Mercury—Bismuth—Tin—Antimony—Arsenic— 

Nickel—Cobalt—Platinum—Aluminum. 

PRICE $10,00 POSTPAID. 

CORPORATION 
ACCOUNTING AND 
AUDITING 

By D. A. KEISTER 

A practical treatise on higher accounting specifically prepared for the 

use of accountants, auditors, bookkeepers, financial experts, business men, 

investors, stockholders, lawyer and corporations. This notable book ap- 

peals directly to all workers occupying or aspiring to the highest positions 
in their profession, as the various subjects are treated in a thoroughly 
practical and masterly manner. Octavo, full leather binding. 

Price, $4.00. 

ENGINEERING AND MINING JOURNAL, 
NEW YORK. 253 Broadway, 

First Quality in All Lines. 

STEAM Engines, Hoists, Pumps, 
Boilers. 

GASOLINE Engines, Hoists, Air 
Compressors, Pumping Plants, 

FAIRBANKS 
STANDARD 
SCALES. 

PATENT 
PRESSED 

STEEL WHEELS. 

MINING AND 
DUMP CARS. 

WINDMILLS, 
TANKS, PIPE, 

Gasoline Geared Hoist. VALVES, ETC. 

FAIR BANKS, MORSe& @ CO. 
, St. Paul, Mi lis, St. Louis, Kansas City, Denver, Omaha, Indianapolis, 

ee ee Cincinnati, Cleveland, Detroit, San Francisco, Los Angeles, . 
Portland, Ore., Saii Lake City. 

THE ENGINEERING AND MINING JOURNAL. 

SELDEN’S 
PATENT PACKINGS, 

With Either Rubber or Canvas Core, | 

For Piston Rods, Plungers, | 
Valve Stems, etc. | 

Sold by the Supply houses} 
in Denver, Butte, Helena, Chi-| 
cago, St. Louis, Kansas City, 
Omaha and on the Pacific 
Coast. 

SOLE MANUFACTURER, 

RANDOLPH BRANDT, 
38 Cortlandt St., New York. 

Prospectors’ Tents, 
Mining Hose, Oiled Clothing, 

Paulins, Legains, Etc. 
We want the Trade of the Mining Centres 

Send for vur Low-l’rice Catalogue. 

AMERICAN TENT AND AWNING CO., 
125-127-129 First Avenue North, 

MINNEAPOLIS, MINN. 

THE PENNSYLVANIA SALT 
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MICHIGAN WIRR CLOTH CO,, 
MINING WIRE SGREENS 

OF ALL KINDS, 
502 HOWARD ST., DETROIT, MICH, 

Winter Tourist Rates 
SEASON 1901-1902. 

The Southern Railway, the direct route to 
the winter resorts of Florida, Georgia, the 
Carolinas and the South and Southwest, an- 
nounces excursion tickets will be placed on 
sale October 15th to April 3oth, with final 

|limit May 31, 1902. Perfect Dining and Pull- 
man Service on all through trains. For full 
particulars regarding rate, descriptive matter, 
call on or address New York Office, 271 and 
|1185 Broadway, or Alex. S. Thweatt, Eastern 
Passenger Agent, 1185 Broadway. 

MANUFACTURING COMPANY 
Incorporated 1850 

Importers of KR YOLITH and Manvfacturers of PURE ALUMINA 
(for Aluminum), 

NATRONA POROUS ALUM, 
BICARBONATE 

SAPONIFIER LYE, 
LEWIS 

G 
15 Chestnut St. Philadelphia, Pa. 

LUMP AND GROUND ALUM 
CAUS TIC AND CRYSTAL SODA 

BLUE VITROL, 
PER CENT. WwW ED LYE, 

EENWICH CRUSHED POTASH, —_COPPERAS 
SULPHURIC, NITRIC and MURIATIC ACID 

REFINED SALT CAKE, ETC. 

Strictly Chemically Pure 
ACIDS and AQUA AMMONIA 
ESPECIALLY ADAPTED TO LABORATORY WORK 

MANUFACTURED BY 

THE GRASSELLI CHEMICAL CO., 
General Office and Principal Works, CLEVELAND, OHIO, U. 8. A. 

STOCKS AT 

| 63-65 WALL STREET, NEW YORE. 

Tremley, N. J. Milwaukee, Wis. 
Cincinnati. O East Chicago, Ind. 

| Beaver Falls, Pa st. Louis, Mo 
St. Paul, Minn. 

Alki 
| Birmingham, Ala. 

AGENTS: 
PHILADELPHIA, Pa.: 

Wm. M. Wilson’s Sons, 225 Dock Street. 
BaLTIMuRK, MpD.: 

James Thurston, 210 Kuchanan’s Wharf. 
CuicaGo, ILL.: 

James H. Rhodes & Co., 42-44 Michigan Avenue. 

COMPRESSORS 

Class G. 

ROCK DRILLS 

Coat Cy 

THE 

Ingersoll- 

aE 

Sergeant 
Drill Company 

26 CORTLANDT STREET, 
Send for Catalogue 

NEW YORK, U. S. A. 
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EERING 
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RI EERING 
NE EER! NG oURNAL Tew ENC TG JOURNAL 

Tate re ENG? Mintne 9° Trex enoh 

FOREIGN 
BUYERS 

prefer to deal with large concerns who have faith in their own 
product; the large advertisement is one of the outward signs of 

the inward faith of the advertiser. 

They judge very largely the sige and importance of a manufac- 
turer by the advertising they read. A small, uninteresting card 

with a poor cut does not attract attention; if it is read at ail it 

makes a poor impression, and conveys the idea that the advertiser 
is either a small manufacturer or has very little faith in what he 

is advertising. 

A good, big, clean cut attracts attention at once, and is readilv 

understood; if the advertisement is a large one it conveys the 

impression that the company or individual advertising is im- 

portant and a desirable one to do business with. These impres- 
sions may not always be correct, but the fact remains that such 
impressions are made by the advertisement. 

Tee enorme gommas, Tee swe, é JOURNAL 

If you want export business you can make a 
good impression upon the foreign buyer by 
uSing large space in the 

EXPORT EDITION 

The Engineering ana Mining 
Journal 

It is published the first issue of every month, and will have the 

largest foreign circulation ever given a mining or metallurgical 

journal. This, of course, in addition to the immense regular for- 

eign and domestic circulation of this paper. 

The standing of this paper and the character of the editorial 

matter will insure its being read with interest wherever it goes, 

and that will be practically all over the world. 

It will reach the very best class of men you want to reach 

everywhere. 
Let us know how much space you wish reserved for your use. 

THE ENGINEERING & MINING JOURNAL 

Tax: gnot® Pram NG gURNAL 

| Tee E soa, JOURNAL, 

New York, PHILADELPHIA, CHICAGO, DENVER, 

Satt Laxe City, SAN FRANncisco, VANCOUVER, B. C., 

LoNDON, ENGLAND. 
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BRITISH COLUMBIA 
The Mineral Province of Canada 

British Columbia has produced, to date, $62,584,442 of Placer 

Gold, $12,812,860 of Lode Gold,’ $12,638,449 of Silver, $7,619,626 

of Lead, $4,362,583 of Copper, and $49,140,917 of Coal and Coke. 

The mineral production for 1900 was $16,344,751. 

Lode mining has only been in progress for about 10 years, and 
not 20 per cent of the mineral land has been even prospected ; 

300,000 square miles of unexplored mineral-bearing land are open 

for prospecting. 

The Mining Laws of this Province are more liberal and the fees 

lower than any Province in the Dominion, or than any Colony of 
the British Empire. 

Mineral locations are granted to discoverers for nominal fees. 

Absolute titles are obtained by developing such properties, the 

security of which is guaranteed by Crown grants. 

Full information, together with mining reports and maps, may 

be obtained by addressing 

HON. MINISTER OF MINES 
VICTORIA, B. C. 

or WM. FLEET ROBERTSON 
PROVINCIAL MINERALOGIST 

VICTORIA, B.C. 

DROP FORGINGS 
TO ORDER 

PROMPT DELIVERY 

The E. D. CLAP MFG. CO. 
P. O. Box 287 AUBURN, N. Y. 

Send Drawings or 

Models for Estimate 

Registered Cable Address “‘topp, LoS ANGELES” 

Moring & Neal’s Code 

INVESTMENTS 

V. S. G. TODD, 302-303 Lankershim Bld’g. 

MANAGER FOR 

MINING AND EXPLORATION (0. 
Capital $150,000 Reserve $25,000 

LOS ANGELES, CAL. 

Fiscal Agent for 
THE IMPERIAL STATE 
MINING AND MILLING CO. 

Eleven years active work in the promotion of com- 

panies—gold, copper, lead, zinc and coal—all reports 

guaranteed—correspondence promptly answered. Ref- 

erences—Broadway Bank & Trust Co. 
Be cern J 

ms > er — SS 2m < 

i Out Improved Direct-Connected Mine Fans. 
EAGLE IRON WORKS, Builders, Des Moines, tows 
Hoisting and Haulage Engines, Box Car Loaders, Akron and Diamond Bar Screens, 1 il} 

| Revolving | Screens ar and Conveyors. Chutes, Weigh E Baskets, Ete. Complete Mine Equipment | | | 
nit 

SS, 

POWER PLANTS. 
By Frederick R. Hutton. 

An excellent text-book for class-room work, and students of en- 
gineering, presenting in facile easy language the machinery, appli- 
ances, and other paraphernalia of the power house from a prac- 
tical and experimental point of view, embracing important di- 
visions on Mechanism of Engines—Engines Classified by Use of 
Steam-Condensing, Non Condensing, Simple and’ Continuous Ex- 
pansion Engines—Sundry Classifications, Control of Energy— 
Valves and Valve-Gearing—Cylinder, Piston and Piston-Rod— 
Crank, Shaft, Eccentric, Fly-Wheel—Construction of the Steam- 
Boiler and General Types of Boilers—Boiler-Furnace as the Origin 
of Power—Boiler-Settings—Accessories and Appliances—Manage- 
ment and Running of Engines—and General Remarks upon the 
Power Plant. Royal Octavo Cloth, profusely illustrated. 

Price, $5.00. 

ENGINEERING AND MINING JOURNAL 
253 Broadway, New York. 

Subscription $2.50 per Year 

Only Exclusive Mining and Milling Paper 
Published in the Great Rocky Mountains 
between Denver and the Pacific Coast 
Covers the whole Western Mining World 
in both News Service and Circulation. 

Advertising Rates on Application 

Send for Sample Copy SALT LAKE CITY, UTAH 
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SS TOR SOLES a) SP TET 

ie =" 3 SF Musriv 4 ONIRACIS. 
, _TAKENEIN aRee OF THE WORLD. — 

ae et 
Sy he : CONTRACTOR ‘ hess =-A.B.BOWERS. °x2ch. ~ 

Rais Boggs “PIONEER INVENTOR AND PATENTEE OF THE HYDRAULIC SYSTEM OF DREDGING AND FILLING, 
" Kg Pi FULLY PROTECTED BY PATENTS SUSTAINED BY THE HIGHEST COURTS, © 44 -- | 

Z Ca em Bersouas SAN FRANCISCO,CAL-- 

THE OLD WAY and ~<a Black Diamond 

Ratchet Rock | eceeemaone: ey Patent Picks 
hole 4 feet. Cost, 40 cents per foot. 

Always please where in- 
New Way. Two men, same wages, same . troduced. Would you like 

time, drill 16 feet ‘with this Rock Ma- to sell something that 
o 

>, 

\ ’ chine. Cost, 10 cents per foot. ef everyone else was not try- 

AN Cf a ing to cut prices on re- 

) SAVE THAT my 9 gardless of profit? Some- 
e mw , ————_——— Y 1 { if . i 

\ \ NI i} \\ : 
thing that . , woe make 

30 _ GENTS. TRY THESE. 

— LP ue ottumwa, «. HARDSOGG MFG. CO., Lid. pirtssure, PA. 

\ A Convertible Proposition 
MONEY IS POWER 

THEN 

POWER IS MONEY 
Here’s the situation— One horse-power of energy is worth $50.00 per year to 

the Producer. : 
Five per cent. improvement on a 500 horse-power Water | Irregular erosion means wasted energy. 

Wheel amounts to 25 horse-power, which is worth $1250.00 | Wasted energy means greater maintenance costs. 
per year. | Greater maintenance costs plus wasted energy means re- 

How can Power Companies afford to continue operating | duced income. a 
their present Water Wheels when they can be replaced with the | N. B.—There is no irregular — wm Doble Buckets. 
Doble Wheels that will pay for themselves in increased power | The Moral is clear; Use Them ! 

| 
| 

ithi . Follow the good example set by some of the principal Power within a year and then make further profit ever after because of Gompanise—Disoard your present aheet and adapt the Doble ; i one 
ane Cuperior dundrany * | Wheel, and Doble Ellipssoidal Buckets. 

Is not this a business proposition ? | Write for particulars. 

ABNER DOBLE COMPANY 
ENGINEERS 
ESTABLISHED 1850 

Siete ne SAN FRANCISCO 



Dec. 28, 1901. 

ra 

THE ENGINEERING AND MINING JOURNAL. 

Norfolk Jupiter Steel Branch 
Renowned ‘“ Jupiter Steel’? Mining Tools, Appliances, 

Etc.—Steel Castings of the Quality of Forgings. 
Location of Works 

Their plant No. 1, will be located at Port Norfolk, Va., on the Penn- 
sylvania R. R. System, and Vanderbilt System, Norfolk District. 

Their Method 

We can make a cast steel tool in any desired shape and then we can 
forge it into any other shape desired, so that if we have a casting and 
want, a tool all we have to do is to forge it. What, make a cold chisel, 
lathe tool, or any tool out of an odd piece of casting? Yes. We do it 
for you any time. We show you just what we claim at our office or 
works at any time. 

Renowned “‘ Jupiter Steel” 

They are the owners of rights under letters patent of the United 
States Steel Company, which was organized to put “Jupiter Steel” upon 
the market, and as the patent company to meet the large financial prob- 
lems necessarily arising from the introduction of “Jupiter Steel” into 
the many industries that its use will effect, its dividends proves how 
well it has performed its part. This company will have all the benefits, 
expense and success of the JUPITER STEEL & COAL CO. Its man- 
agement is with us. 

It certainly is very rare that a new invention is carried beyond the 
experimental stage and into practical use, by consumers of highest 
standing, before being capitalized and put on the market. 

Jupiter Steel 

Steel Castings of the Quality of Forgings. 
“Users of the Jupiter Steel now number over 700, including the Navy 

Department, City of Boston, and almost every prominent maker or 
user of machinery.” 

Dividends 

The United States Steel Company paid dividends of 12 per cent. for 
the past two years. This company, it is believed, will produce net earn- 
ings of full 20 per cent. per annum for its first five years, and after that 
double. The estimated profits of a 15-ton plant at the very low steel 
market, are $360,000 per annum. Thus we will exceed the estimates 
above. 

“There is obtained a very fine quality of soft steel with a tensile 
strength as high as 90,000 pounds, if required, and WHICH WELD, 
MACHINE AND PRODUCE the same practical results as a drop 
forging. The steel is peculiarly homogeneous, while the results can be 
obtained with unvarying accuracy. It is also feasible to produce in a 
HARD STEEL almost every sort of tool which is made ordinarily from 
tool steel, in the shape of the tool desired. No further work upon 
the TOOL IS NECESSARY other than to temper and sharpen it. A 
steel can be produced which is self-tempering, and which requires no 
after manipulation.”—Iron Age. 
A small P ant handling only 

1omee lps. per day, selling at 1§¢.........5..060. $1,500 
10, NES OSC, 801 994) DOT Wi. csiciacccuceensesene » 350 

DUCE SE RS 5 ioe 5S Rta ars « odhws ecw aiwlarelpwieie a/etare es $1.150 
ROMO A TB is oh vias cues Cos bse Bam 4A ome 300 

MOGs OU SET soos isa ce sc earetialsiiied aiengeers $345,000 

This would enable us to pay 34% per cent. on the market value of our 
total capital stock. While this estimate is made to sell at 15 cents per 
pound, there are many castings that we can make that will bring us 
30 cents, and by running on special contracis it will never be necessary 
for us to sell below 20 cents. as we make the necessary tool in shape, 
ready for use, and by select patterns, etc., we can always get the higher 
and more profitable trade. But if it becomes necessary, with extended 
plant they can handle 30 tons Jupiter Steel per day. 

60,000 Ibs., sold at usinecessary low price, 8c...... $4,800 
60,000 lbs., cost to produce, at 3%4c.............. 2,100 

TORI PORE oc civie < 010s sie ssi. s wath oloe sid Wee setenet a $2,700 
WDRGS Er GOAL) cialis. scckewnssmernnesaceavenees 300 

Equal 81 per cent. per year... ...ccccsccccccroese $810,000 

As they can manufacture at less cost than tool steel manufacturers 
pay for material, why should we not exceed this output and profit? WE 
CAN AND WILL. : 
From these estimates it is fully proven that this stock will pay over 

2 per cent. per month dividends on price, $1 per share. . 
The Jupiter Steel & Coal Co. are owners of part of this company’s 

stock. This enables us to have the benefit of their aid, experience and 

NORFOLK JUPITER STEEL BRANCH 

616 Lewis Building Norfolk, Va. 
PITTSBURG, PA. WORKS, PORT NORFOLK, VA. 

resources, and leave the control entirely with our local stockholders, 
a double source of surety and profit, fully warranting an early advance 
in price of shares. 
No stock will be offered after this limited block has been taken, for 

less than $2 to $3 per share. . 
Soliciting your order for a limited number of these shares through 

your Bank, Trust Company, or any Express Company. 

Commendations 

LOUIS J. FRITZ, Glass Moulds, etc., 127 Brownsville Avenue. 
Pittsburg, Pa. 

Dear Sir—We have used the sample of Jupiter Cast Steel furnished by 
you, on high carbon steel pins and cast iron moulds, and find it equal 
to any steel ever used. Very truly yours, 

(Signed) Louis J. Fritz, Foreman. 

JONES & LAUGHLINS, Limited, American Iron and Steel Works. 
Pittsburg, Pa. 

Dear Sir—We have used the sample piece of cast steel, for turning 
steel rolls, and it proved very satisfactory, giving about the same results 
as the Mushet tools. Your truly, 

W. F. Reebel, Foreman. (Signed) 

THE TOTTON & HOGG IRON AND STEEL FOUNDRY CO., 
Office and Works, 24th St., and A. V. R. R. 

Pittsburg, Pa. 
Dear Sir—The piece of cast steel furnished us for trial has beer given 

a fair test both on roughing and finishing on cast iron, and we can un- 
hesitatingly recommend it for having results equal to our best steel on 
this work. 

I have tried your steel for cutting up the CHILL on the end of 
CHILLED RO LS and find it stands first class and is perfectly satis- 
factory for that work. Yours truly, 

(Signed) W. H. Melaney, Foreman. 

PHOENIX ROLL WORKS—Seaman, Sleeth & Co., Manufacturers ex- 
clusively of Patent Chill and Sand Rolls and Pinions. 

Pittsburg, Pa. 
Dear Sir—I have tested your steel on semi-steel rolls and find it stands 

the edges as well as any steel we have tested so far. Verv respectfully, 
(Signed) Wm. Brand, Foreman. 

LEWIS FOUNDRY AND MACHINE CO. 
Pittsburg, Pa. 

Dear Sir—We have made a thorough test of your “Jupiter Steel” in 
turning tool steel and cast iron, and find it to be equal to any of the best 
tool steel used by us. Yours trulv, 

(Signed) H. E. Evans, Supt. 

Gents—“Castings are very satisfactory.” 
(Signed) Geo. D. Wolcott & Son. 

Jackson, Mich. 

“Formed chiefly to produce steel castings of exceptionally high grade 
and possessing many qualities heretofore only attainable by expensive 
methods of forging and cooling. Jupiter Steel was of such composition 
that even machine tools of most intricate form and requiring great hard- 
ness, as well as toughness, could be cast, and require no extra work on 
them afterwards, except the mere grinding of the working surface. The 
product of the company has been most flatteringly received by some of the 
most prominent manufacturers in the East, who have steadily followed 
their trial orders with regular business.”—Iron Age. 

“Within the last two months hundreds of the most important manu- 
facturing concerns in the country have placed trial orders for casting to 
be made from the Jupiter Steel, and the order book shows that these orders 
have been followed by larger ones, the best indication of the satisfaction 
given by the product of the works. In this period of two months the 
United States Steel Company has made castings from over a thousand 
different patterns, from one to a hundred pieces being made from each 
pattern. In the crucible department small castings are made, varying in 
weight from I ounce to 250 pounds; in the open hearth department the 
castings vary from 10 pounds to 40,000 pounds.”—Boston Herald. 

A recent order is for the castings of two battleships, “Rhode Island” 
and “New Jersey,” now building by the Fore River Engine Company, who 
have used many tons of Jupiter Steel castings. 

Dear Sir—I found it easy to forge and possessing qualities that will 
cause a revolution in the manufacture of tool steel. A chip end hardened 
cut glass readily. (Signed) 

Enoch George, 
Smith at Brown’s Machine Works. 

Soliciting your investment we offer you a bank guarantee for your 
capital and a high grade business for one hundred per cent or more profit. 
Inviting the closest careful investigation. 

W. J. WILSON 
Consulting Engineer 

616 Lewis Block, Cor. 6th Ave. and Smithfield St. 
P. & A. Telephone, M—701 PITTSBURG, PA. 
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NET CASH PRICES Canadian ESTIMATES 
No. 2. Vnder 60H.P. $20 Rights for this GIVEN ON 

No.4 Under 300 ~=©640—Ss«sBurrner for 
No. 5. for Ee ehates $50 Sale LARGE PLANTS 

The Hammel Oi! Burner 
one using crude oil for fuel cannot afford to ignore this Burner. 

it has proven to be the most reliable, durable and economical, 
and will r  iectly atomize the heaviest oils. 

REFEREES =: 
Los Angeles Railway Co. 
Los Angeles and Pacific Rail- 

way Co. 
Pheenix Street Railway Co. 
Hatcha Hatcha R. R. Co. 
Ice and Cold Storage Co. 
Distilled Ice and Cold Stor- 

age Co. 
Santa Barbara Ice Co. 
Hercules Oil Refining Co. 
Los Angeles City Water 
Works 

Merced Gold Mining Co. 
Rawhide Mining Co. 
Harvard Mining Co. 
Bown Mining Co. 
Chrystaline Mining Co. 
Napa Machine Works 
Monrovia Water Works 
Pomona Water Co. 

LONCITVOINAL SECTION 

Dec. 28, 1901. 

SS SS ee 

- - LIMITED - - 

of JEROME, ARIZONA 

4 Mines in One Group, 38 Mineral Claims 

Capital, $3,000,000 Shares, $1.00 

Incorporated under the Laws of Arizona. Stock fully paid 
and non-assessable. No stockholders liability 

Mines located near Jerome, Arizona, in same mineral belt as 

Senator Clarke’s great Vnited Verde and Iron King mines 

750 Acres of Mines, Water, Wood and Ore 

LIMITED AMOUNT OF STOCK 25 CENTS PER SHARE 

Prospectus and Full Information from Offices: 

223-224 Douglas Block, Los Angeles, Cal. 

310 Tremont Building, Boston, Mass. 

Capitol Milling Co. 
San Diego Brewing Co. 
Los Angeles Brewing Co. 
Sierra Madre Vintage Co. 
Acme Laundry 
Anchor Laundry 
Empire Laundry 
Oralindo Mining Co. 
Willetta Mining Co. 
Tracy Engineering Co. 
Hollenbeck Home 
Philadelphia and Arizona 

Mining Co. 
Coalingo Water Co. 
Gail Borden 

Sn ordering givelhis lenglh ! (S-3) 

be ee ee 
. & PORTABLE 

HOUSES 
No. 47 has two inside doors and 

one outside. Three rooms; three 
windows. Weight, 4,800 pounds 
packed for shipment. 

Send for Illustrated Circular and 
Price List. 

AlsoGive width of fire Box ond H.P 

A Onfuce forOi/ Supply Pipe 

8 Ohcefor Steam Supply pipe. 
© Mixing or atomizing chamber 
oO Gil inlet duct 
€ lgualising Steam chamber 
* Steam iniet duct, 
CM/. Steam ducts. 
/ Rivets holding plates 
“A Removatle steel Plates. 
* By poss of blowout ja/ve. 

Also Have Burners Vsing Distillate Oil for all Domestic Purposes 

C. A. HAMMEL _ 0 'est Fifth street 
BURNHAM- 

STANDEFORD CO. 
Washington St. between 

ist and 2nd Streets 

Manufacturer and Patentee LOS ANGELES, CAL. OAKLAND, CAL. 

San Francisco Office: 
40 New Montgomery Street 

AMERICAN SMELTING & REFINING CO. 
BUYERS OF 

Gold, Silver, Lead, Copper Ores, 
Mattes, Bullion, Furnace 

Products 
REFINERS OF 

GOLD, SILVER, LEAD and COPPER 

E. W. NASH, 

D. GUGGENHEIM, 

BARTON SEWELL, 

EDWARD BRUSH, 

MANUFACTURERS OF 

COPPER SULPHATE 
President 

Chairman of Board 

Vice-President 

Secretary 

GENERAL OFFICES: 

41 Broadway, New York City 



Dec. 28, 1901. THE ENGINEERING AND MINING JOURNAL. 

BUYERS’ CLASSIFIED DIRECTORY 
Alphabetical Index to Advertisers, Page 20 

(CONTINUED FROM PAGE 15) 

PIPE (RIVETED STEEL). 
Carroll Iron Works, Chicago, Ill. 
Enterprise Boiler Co., Youngstown, O. 
Fairbanks, Morse & Co., Chicago. 
Gillespie Co., T. A., Pittsburg, Pa. 
Montague & Co., W. W., San Francisco, Cal. 
Pollock, Wm. B. Co., Youngstown, O. 
Risdon Iron Works, San Francisco, Cal. 
Scaife & Sons, W. B., Pittsburg, Pa. 
Tippett & Wood, Phillipsburg, N. J. 
Weigle Pipe Works, Denver, Colo. 

PIPE (SPIRAL RIVETED),. 
Amer. Spiral Pipe Works, Chicago, IIl. 
Carroll Iron Works, Chicago. 

PIPE (WOODEN). 
Puget Sound Pipe Co., Olympia, Wash. 
Wyckoff, A., & Son, Elmira, N. Y. 

PIPE (WROUGHT IRON). 
Beggs & Co., James, New York. 
Crane Co., The, Chicago, Ill. 
Weigle Pipe Works, Denver, Colo. 

PIPE THREADING AND CUTTING MACHINES, 
Armstrong Mfg. Co., Bridgeport, Conn. 
Crane Co., Chicago, Ill. 

PIPE WRENCHES. 
Armstrong Mfg. Co., Bridgeport, Conn. 
Atlas Pipe Wrench Co., New York. 
Beggs & Co., James, New York. 
Besly, C. H., & Co., Chicago, Ill. 
Crane Co., Chicago, Ill. 

PIPE VISES. 
Armstrong Mfg. Co., Bridgeport, Conn. 
Beggs & Co., James, New York. 
Besly, C. H., & Co., Chicago, Ill. 
Crane Co., Chicago, Ill. 

PIPE JOINT PASTE. 
Wisconsin Graphite Co., Pittsburg, Pa. 

PLANERS. 
Whitcomb Mfg. Co., Worcester, Mass. 

PLATES. 
Scaife & Co., W. B., Pittsburg, Pa. 

PLACER MINING MACHINERY. 
(See Dredging Machinery.) 

PLATINUM. 
Baker & Co., Newark, N. J. 
Entriken, J. C., Malvern, Pa. 
Hagstoz & Co., Ltd., T. B., Philadelphia, Pa. 
Johnson, Matthey & Co., London, Eng. 
Penn Smelting & Refg. Co., Phila., Pa. 
Welsbach Co., The, Philadelphia, Pa. 

PORTABLE HOUSES. 
Burnham-Starmdeford Co., Oakland, Cal. 

PORTABLE TRACKS, SWITCHES, ETC, 
Atlas Bolt and Screw Co., Cleveland, O. 
Koppel, A., New York. 
Wonham & Magor, New York. 

POWER TRANSMISSION, ELEC’ RICAL,. 
Northern Electrical Mfg. Co., Madison, Wis. 

PROSPECTING AND MINING OUTFIT. 
Austin Mfg. Co., F. C., Harvey, Ill. 

PROSPECTING CONTRACTORS, 
Sullivan Machinery Co., Chicago. 

PULVERIZERS. 
Allis-Chalmers Co., Chicago, Ill. 
Austin Mfg. Co., F. C., Harvey, Ill. 
Bacon, Harl C., New York. 
Blanton, B. A., Jr., Philadelphia, Pa. 
Bradley Pulverizer Co., Boston, Mass. 
Colorado Iron Works Co., Denver, Colo. 
Cresson Co. Geo., V., Philadelphia, Pa. 
Davis Iron Works, F. M., Denver, Colo. 
Denver Eng. Works Co., The, Denver, Colo. 
Engelbach Mach’y Mfg. Co., Leadville, Colo. 
Fritsch Foundry & Mach. Co., Arthur, St. 

Louis, Mo. 
Hammond Mfg. Co., Portland, Ore. 
Huntington, F. A., San Francisco, Cal. 
Jeffrey Mfg. Co., Columbus, 0 
Kent Mill Co., New York. 
Krupp, Fried., Magdeburg-Buckau, Germany. 
Link-Belt Machinery Co., Chicago, Ill. 
Mecklenburg Iron Works, Charlotte, N. CO. 
McCully, R., Philadelphia, Pa. 
Raymond Bros. Pulverizer Co., Chicago, Ill. 
Simpson Mfg. Co., Chicago, Ill. 
Stedman’s Foundry & Mach, Wks., Aurora, Ind. 
Stroud & Co., E. H., Chicago, I[Il. 
Sturtevant Mill Co., Boston, Mass. 
a Patent Grusher & Pulyv. 

uis. 

PUMPS (CENTRIFUGAL). 
Bucyrus Co., So. Milwaukee, Wis. 
Fulton Engine Works, Los Angeles, Cal. 
Northey Co., Ltd., Toronto, Canada. 
Risdon Iron Works, San Francisco. 
Wood, R. D., & Co., Philadelphia, Pa. 

PUMPS (COMPRESSED AIR). 
Clayton Air Compressor Works, N. Y. 
McKiernan Drill Co., N. Y¥ 

PUMPS (GASOLINE). 
Fairbanks, Morse & Co., Chicago. 
Weber Gas & Gasoline Eng. Co., Kansas City, 
Mo. 

Witte Iron Works Co., Kansas City, Mo. 

PUMPS (HAND). 
Boston & Lockport Block Co., Boston, Mass. 

PUMPS (STEAM). 
Austin Mfg. Co., F. C., Harvey, IIL 
Cameron, A. S., Steam Pump Wks., N. Y. 
Crawford & McCrimmon, B Ind. 
Denver The, Eng. Works Co., 
Fairbanks, Morse & Co., Chicago. 
Frenier & Sop, J. H., Rutland, Vt. 
Fulton Engine Wks., Los Angee Cal. 
Jeanesville Iron Works Co., Jeanesville, Pa. 
Luitwieler, S. W., Los Angeles, Cal. 
Northey Co., Ltd., Toronto, Can. 
Pacific Coast Mfg. Co., os Angeles, Cal. 
— Steam Pump Co., F. M., Milwaukee, 

8. 
Risdcn Iron Works, San Francisco, Cal. 
Scranton Stezm Pump Co., Scranton, Pa. 
Stewart Heater Co., Buffalo, N. Y. 
Stilwell-Bierce & Smith-Vaile Co., The, Day- 

ton, Ohio. 
Wickes Bros., Saginaw, Mich. 
Wood, R. D., & Co., Philadelphia, Pa. 
Wood, P. K., Los Angeles, Cal. 

Co., St. 

nver, Colo. 

PUMPS (TAILING AND SLIME). 
Frenier & Son, J. H., Rutland, Vt. 

PUNCHES (POWER). 
Buffalo Forge Cv., Buffalo, N. Y. 

PYRITES. 
Davis Sulphur Ore Co., New York. 
Fuerst Bros. & Co., New York, N. Y. 

QUARRYING MACHINERY. 
Austin Mfg. Co., F. C., Harvey, Ill. 
Cooper Mfg. Co., Jas., Montreal. 
Davis Iron Works, F. M., Denver. 
Ingersoll-Sergeant Drill Co., New York. 
Leschen & Sons Rope Co., A., St. Louis, 
McKiernan Drill Co., New York. 
Rand Drill Co., New York. 
Sullivan Machinery Co., Chicago, Ill. 
Wood Drill Works, Paterson, N. J. 

QUICKSILVER, 
Braun & Co., F. W., Los Angeles, Cal. 
Eureka, The, Co., San Fraucisco, Cal. 

RACK LOCOMOTIVES. 
Baldwin Locomotive Works, Philadelphia, Pa. 

RAILROAD SUPPLIES AND EQUIPMENTS. 
Beggs & Co., James, New York. 
Koppel, A., New York. 
Leschen & Sons Rope Co., A., St. Louis, Mo. 
Marion Steam Shovel Co., Marion, O. 
Porter, H. K., Co., Pittsburg, Pa. 
Robinson & Orr, Pittsburg, Pa. 
Wonham & Magor, New York. 

RAILWAYS (INDUSTRIAL). 
Atlas Bolt and Screw Co., Cleveland, O. 
Koppel, A., New York. 
Wonham & Magor, N. Y. 

RECORDING INSTRUMENTS. 
Bristol Co., Waterbury, Conn. 
Northern Electrical Mfg. Co., Madison, Wis. 
— “or Instrument Co., Waverly 

ark, N. J. 

REGULATORS, DAMPERS, HEAT, ETC. 
Eddy Valve Co., Waterford, N. Y. 
Jenkins Bros., New York, N. Y. 

REGULATORS (GAS AND AIR PRESSURE). 
Pittsburg Meter Co., Pittsburg, Pa. 

ROLL SHELLS. 
Amer. Eng. Wks. Co., Chicago. 
Chrome Steel Works, Brooklyn, N. Y. 

RELAYING RAILS, 
Grant & Williams, New York. 
Hyde Bros. & Co., Pittsburg, Pa. 
Robinson & Orr, Pittsburg, Pa. 
S. H. Supply Co., Denver. 
Wonham & Magor, New York. , 

ROOFING (CORRUGATED). 
American Bridge Co., New York. 
Phelps, Dodge Co., New York, N. Y. 
Scaife & Sons, W. B., Pittsburg, Pa. 

ROPE (MANILA). 
Leschen & Sons Rope Co., A., St. Louis, Mo. 
Link-Belt Machinery Co., Chicago, Ill. 

ROPE PRESERVATIVE. 
Ironsides Co., The, Columbus, O. 
Link-Belt Machinery Co., Chicago, Ill. 

SADDLERY. 
Mehlbach Saddle Co., New York. 

SAMPLES. (See Ore Testing Works.) 

SAWMILL MACHINERY. 
Allis-Chalmers Co., Chicago, Ill. 
Beggs & Co., James, New York. 
California Wire Works, San Francisco, Cal. 
Fulton Engine Wks., Los Angeles, Cal. 
Leschen & Sons Rope Co., A., St. Louis, Mo. 
Vulcan Iron Works, San Francisco, Cal. 

SCALES AND BALANCES (ASSAYERS.) 
Ainsworth, W., Denver, Colo. 
Apfel-Murdoch Co., Chicago, Ill. 
Becker C., New York, N. ¥. 
Braun & Co., F. W., Los Angeles, Cal. 
Fairbanks Co., The, Montreal. 
Fairbanks, Morse & Co., Chicago. 
Heil, Henry, Chem. Co., St. Louis, Mo. 
Kohlbusch, H., New York, N. Y. 
Queen & Co., Philadelphia, Pa. 
Smith & Thompson, Denver, Colo. 
Troemer, H., Philadelphia, Pa. 

SCHOOLS (CORRESPONDENCE). 
Amer. School of Correspondence, Boston, Mass. 
Consolidated Schools, New York. 
Inter. Corres. Schools, Scranton, Pa. 

SCHOOLS (MINING). See College (Engineering.) 

| SCREENS (MINING). 
Allis-Chalmers Co., Chicago, Ill. 
Aitchison, The Robert, Perforated Metal Co., 
Chicago, TH. 

Colorado Irou Works Co., Denver, Colo. 
Davis Iron Works, F. M., Denver. 
Denver, The, ies. Works Co., Denver, Colo. 
Harrington & King Perf. Co., Chicago, Ill. 
Hendrick Mfg. Co., Carobndale, Pa. 
Jeffrey Mfg. Co., Columbus, 0. 
Link-Belt Machinery Co., Chicago, Ill. 
Ludlow-Saylor, The, Wire Co., St. Louis, Mo. 
Marine Iron Co., Bay City, Mich. 
Michigan Wire Cloth Co., Detroit, Mich. 

| San Francisco Screen Works, San Francisco, 

Mo. 

al. 
| Simpson Manufacturing Co., Chicago, Ill. 
| Tyler, W. S., Company, Cleveland, O. 
| Weller Mfg. Co., Chicago, III. 

| SEPARATING PROCESSES (ORES). 
Gold & Silver Kxtraction Co., Denver, Colo. 

ee Metal Extraction Co., Denver, 
‘olo. 

Pneumatic Cyanide Process Co., Denver, Colo. 
Webb City Sampling Wks., Webb City, Mo. 
Wetherill Separating Co., New York, N. Y. 
Young & Park, New York. 

SEPARATORS (STEAM). 
Scranton Steam Pump Co., Scranton, Pa. 

SHEARS. 
Buffalo Forge Co., Buffalo, N. Y. 

SHIELDS. 
tronsides Co., The, Columbus, 0. 

| 
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PERFORATED STEEL PLATES 

COAL, COKE, ORE, ROCK, ETC. 
IN SHAKING OR REVOLVING SCREENS 

yas 

EANING 

33323223223 

ES OR BLUE PRINTS OF 
SIZES SENT ON REQUEST 

THE HARRINGTON & KING PERFORATING CO 
241 NORTH UNION STREET 

CHICAGO, ILL 
e 
' 

y 

7 BRIBATTERY SCREENS, | 
TROMMELS.GRIZZLEYS, JIGS.E 

{CHIGAGO: | 

Sma hhh heh d tt tte diet tedden ind inte teint dntntnindnintntedninindr 

PERFORATED PLATE SCREENS 
Lo | 2a. ee ee) FOR 

bd i 
Stone, Ore, Zinc,Lead,and all Railroad and Mining Uses 

Sreciat Screens Form Coat ano Coxe 

THE HENDRICK MFC. Cco., Ltd., 
Carbondale, Pa- 

OOOO COOS OOOO 
LA ahaa aaa 

ALLIS-CHALMERS CO. 
CHICAGO, ILL., U. S. A. | 

ieinmrsecicn 
| 

Perforated 

Metals 
FOR ALL PURPOSES 

MICHICAN WIRE CLOTH CO., 
20 YEARS KXPERIENCE AS MANUFACTURERS OF 

* = J 

Mining Wire 
Screens 

of Ah Kinds for Every Purpose. 

Quality Guaranteed. 
Prices Low. 

Write for Catalogue. 

502 HOWARD ST., 
DETROIT, MICH. 
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American Bridge C: 
OF NEW YORK 

Engineers and Contractors. 

Structural Steel and Iron. 
Steel Frame Work for Smelters, Boiler Houses, 
Sampling Buildings, Mills, Power Houses, Ete. ib 

General Offices: 100 Broadway, N. Y. 
European Office: London. LILLIBRIDGE, N. ¥., 21-217. 

R.0.WO00 & C0. 
8 

400 CHESINUT STREET, 

PHILADELPHIA, PA. 

STEAM PUMPING MACHINERY.  } 
For Mines, Irrigation and Water | 
Works. Special attention given to | 
designing and constructing heavy | 
Mine Pumpseither of the Crank and | 
Fly-wheel ot Direct-acting ‘type 
where the cost of fuel is excessive. 

Engines constructed of most moder ADAMANTINE SHOES & DIE 

«.We Manufacture and Erect tn all Parts of the United States... 

‘STEEL TANKS AND VATS of every description. 

SHEET AND PLATE IRON WORK. 

TE 

; 

S.GAIFES 
CORRUGATEDIRON 

nnn ESTABLISHED 1802. 

PITTSBURGH. PA. 

and CHROME CAST 

STEEL. 
design in point of fuel economy 

THE CANDA PATENT SELF-LOCKING CAM. 5 

Tappets, Bosses, Roll Shells and Crusher Plates. Be, 
Also Rolled Parts for Huntington and Other Mills 

Preliminary estimates and sketches 
given where full data is furnished us. 

CAST IRON PIPE, | 
HEAVY CASTINGS, | 

| 

These castings are extensively used in all the Minin, States 
and ‘Territories throughout the world. Guaranteed to ores 

004 

HYDRANTS, VALVES, 
INDICATOR POSTS. 

Hydraulic Tools, 

Producer Gas Plants. 

F. E. Canna, Pres’ Mora CanpDa, Sect’y. 
C.J. CANDA, Vice_-Pres't. 

F. 
T. 1. JONES, Treas, 

CHROME STEEL WORKS, 
Kent Ave., Keep & Hooper Sts. - BROOKLYN, N. Y. CANDA CA?A. - 

The Wilson Forged 
Steel Shoes andDies 
FOR STAMP MILLS 

Made only by 

Western Forge Company 
ST. LOUIS, MO. 

’ IRON AND STEEL FORGINGS, 
CRUSHER PLATES, Etc. 

A new Shoe, also a Shoe in service 112 days. 

ARTHUR 
KOPPEL’S 

wear longer and more evenly and cheaper than any other 

ALWAYS IN STOCK FOR PROMPT SHIPMENT 

Manufactured by 

ARTHUR KOPPEL, 
WRITE FOR CATALOGUE 

THE BEST wr THE WORLD | 

DRILLS, “TOOLS, ETC. 

Established 

1774. JESSOP’S 
FULL STOCKS CARRIED AT ALL es Soe 

MINING CENTRES. S r STEEL 
Write us for your nearest ~~~ \gomeee to obtain this a. Pes 

Manufactory, Shefiela°Eng. WM JESSOP 4SONS.LTD. Chief American Depot, 91 John ma on Gents 

TEEL FRAME MiLL BUILDINGS, TRESTLES, GIRDERS | 

RIVETED STEEL PIPE. STACKS. | 

WM. B. SCAIFE & SONS, & 

| M INING CAR 

Eddy Vaties 
i) Indicator Posts 
se llydrants 
oo . Buy them to get the Best. 

EDDY VALVE CO., 

Waterford, N.Y. 

Send for large illustrated catalogue. 

| JUST PUBLISHED 
THE 
ANTHRACITE 
COAL 
INDUSTRY 

PETER ROBERTS 

| With an Introduction by Prof. W. G. Sumner 
A skillful and intelligent portrayal of the 

economic conditions and relations of the co- 
operative bodies in the development of the an- 
thracite coal regions of Pennsylvania A most 
instructive and useful treatise for all  con- 
nected with, or interested in the industry. 
Royal octavo cloth, with many maps and dia- 
grams. 

Price $3.50 

‘Engineering and Mining Journal 
253 Broadway, New York 

Of Every 
Description 

LIGHT RAILS 
PORTABLE TRACK 
SWITCHES 
TURNTABLES 
WHEELS and AXLES 

and all accessories always in stock 

Portable Track 

Forged Steel Shoes and Dies 

66-68 Broad Street 

NEW YORK 
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SHOES AND DIES. | TURBINE WATER WHEEL. 
Allis-Chalmers Co., Chicago, Ill. | Cassel Aut. Water Motor Co., Seattle, Wash. 
American Eng. Works, Chicago. Leffel, J., & Co., Springfield, O. 
Chester Steel Casting Co., Philadelphia, Pa. Pelton Water Wheel Co., San Francisco, Cal. 
Chrome Steel Works, Brooklyn, N. Y. Risdon Iron Works, San Francisco, Cal. 
Colorado Iron Works Co., Denver, Colo. Stilwell-Bierce & Smith-Vaile Co., The, Day- 
Davis Iron Works, F. M., Denver. ton, O. 
Denver, The, Eng. Works Co., Denver, Colo. Wood, R. D., & Co., Philadelphia, Pa. 
Koppel, Arthur, New York, N. Y. 
National Steel Castings Co., Montpelier, Ind. TURNTABLES. 
Sandycroft Foundry Co., Ltd., Chester, Bng. Wonham & Magor, New York. 
Sargent Co., The, Chicago. 
Taylor Iron & Steel Co., High Bridge, N. J. TYPEWRITERS. 
Western Forge Co., St. Louis, Mo. 

SHOVELS (STEAM). 
Austin Mfg. Co., F. C., Harvey, Ill. 
Beggs & Co., James, New York. 
Bueyrus Co., The, South Milwaukee, Wis. 
Marion, The, Steam Shovel Co., Marion, O. 
Risdon Iron Works, San Francisco, Cal. 
Thew Shovel Co., Lorain, O. 

Wyckoff, Seamans & Benedict, New York. 

VALVES. (See Brass Goods.) 

VATS. (See Tanks.) 

VENTILATORS, 
Buffalo Forge Co., Buffalo, N. Y. 
Crawford & McCrimmon Co., Brazil, Ind. 
Kilbourne & Jacobs Mfg. Co., Columbus, 0. 

SMELTING AND REFINING WORKS. 
American Smelting & Refining Co., New York. 
Baker & Co., Newark, N. J. 

a Smelting & Refining Co., 

Baltimore Copper Works, Baltimore, Md. 
— King, The, Ltd., Seal Bluff Landing, 

al. 
Hagstoz Co., Ltd., T. B., Philadelphia, Pa. 
Johnson, Matthey & Co., London, Eng. 
Mariner & Hoskins, Chicago, Ill. 
Martin & Carpenter, Los Angeles, Cal. 
Nichols Chemicai Co., New York, N. Y. 
Orford, The, Copper Co., New York, N. Y. 
Pennsylvenia Salt Mfg. Co., Philadelphia, Pa. 
Pennsylvania Smelting Works, Pittsburg, Pa. 

Newark, 

Pennsylvania Smelting & Refining Works, 
Philadelphia, Pa. 

Pennsylvania Sweep Smelting & Refining Co., 
Philadelphia, Pa. 

Link-Belt Machinery Co., Chicago. 
Sturtevant Co., B. F., Boston, Mass. 

VISES. 
Armstrong Mfg. Co., Bridgeport, Conn. 
Besly, C. H., & Co., Chicago. 
Crane Co., Chicago. 

VOLTMETERS, 
wr Electric Instrument Co., Waverly Park, 

WAGONS (DUMPING). 
Watson Wagon Co., Canastota, N. Y. 

WATER CHEMISTS, 
Dearborn Drug Co., Chicago, Ill. 
Parsons, J. H., Co., Chicago, Ill. 
Pittsburg Boiler Scale Resolvent Co., 
burg, Pa. 

Pitts- 

Selby Smelting and Lead Co., San F | WATER FILTERS. 
Cal. - ee a a Seaife & Sons, W. B., Pittsburg, 
White, Edw. F., Bayonne, N. J. 

WATER SOFTENING PLANTS. 
STACKS (STEEL). Parsons, J. H., Co., Chicago, Ill. 

Enterprise Boiler Co., Youngstown, 0O. 
Pollock, Wm. B. Co., Youngstown, 0. WATER WHEELS. 
Scaife & Sons, W. B., Pittsburg, Pa. Doble Co., Abner, San Francisco, Cal. 
Tippett & Wood, Phillipsburg, N. J. Cassell Aut. Water Motor Co., Seattle, Wash. 

Leffel, J., & Co., Springfield, 0. 
STAMP MILLS. Pelton Water Wheel Co., San Francisco, Cal. 
Allis-Chalmers Co., Chicago, Ill. Risdon Iron Works, San Francisco, Cal. 
Amer. Eng. Wks., Chicago, Il. Stilwell-Bierce & Smith-Vaile Co., The, 
Denver Eng. Wks., Denver, Colo. ton, O. 
Hammond Mtg. Co., Portland, Ore. Wood, R. D., & Co., Philadelphia, Pa. 

Montgomery Mach. Co., J. H., Denver, Colo. 
Sandycroft Foundry Co., Ltd., Chester, Eng. WELDLESS STEEL FLANGES. Latrobe Steel Co., Philadelphia, Pa. 

STEAM STAMPS. WELL DRILLERS. 
oe =", Chicago, Ill. tors.) 
mer. Eng. Wks. -» Chi Ill. s - mo, WELL DRILLING MACHINERY. 

STEEL (DRILL). Austin Mfg. Co., F. C., Harvey, Ill. 
Chester Steel Casting Co., Philadelphia, Pa. Keystone Driller Co., Beaver Falls, Pa. 
Jessop, W., & Son, New York, N. Y ; | Leschen & Sons Rope Co., A., St. Louis, Mo. 

National Steel Castings Co., Montpelier, Ind. | Sullivan Machinery Co., Chicago, Ill. 
Pollock, W. B., & Co., Youngstown, O Villiam Bros., Ithaca, N. Y. 

Robinson & Orr, Pittsburg, Pa. 
Sargent Co., The, Chicago. | WHEELS (WAGON). 
Taylor Iron’ & Steel Co., High Bridge, N. 3.| Blectric Wheel Co., Quincy, Ill. 

| WHEELS, CAR. 
STEEL FLANGES, WELDLESS. | Allis-Chalmers Co., Cihcago, Ill. 
Latrobe Steel Co., Philadelphia, Pa. | American Eng. Works, Chicago. 

| Cambridge Mining Car Co., Cambridge, 0. 
STRUCTURAL STEEL AND IRON BUILDERS. | 
American Bridge Co., New York. } 

Chester Steel Casting Co., Philadelphia, Pa. 
b Davis Iron Works, F. M., Denver. 

Scaife, Wm. B., & Sons, Pittsburg. | Taylor Iron & Steel Co., High Bridge, N. J. 
SULPHUR APPARATUS. | Watt Mining Car Wheel Co., Barnesville, Ohio. 

White, Edw. F., Bayonne, N. J. 

SURVEYING INSTRUMENTS. 
| WIRE CLOTH. 

Instruments. ) 

Aitchison, R., 
Ill 

SWITCHES AND SWITCHBOARDS, 
Northern Electrical Mfg. Co., Madison, 

TANKS (IRON AND STEEL). 
Caldwell Co., W. E., Louisville, Ky. 
Colorado Iron Works Co., D Davis Inn Wenn Fo it, ee | WIRE, WIRE ROPE AND CABLES. 
Denver Eng. Works Co., The, Denver, Colo. ee Shag Co., New York. 
Enterprise Boiler Co., Youngstown, 0. Resly, ©. H., & Ca. Chieage Il 

Pelee et ae San Francisco, Cal. Broderick & Bascom Rope Co., St. Louis, Mo. 
Mine "e ee ‘gusete Ge. Utes Col Brown Hoisting Machinery Co., Cleveland, 0. 
Monta & Co., W. 1 8 en California Wire Works, San Francisco, Cal. 
Scaife & Sons ow B Pittsbu — Cal. Hazard Mfg. Co., Wilkesbarre, Pa. 
Tippett & Wood, Phill rg, +a. Leschen & Sons Rope Co., A., St. Louis, Mo. 
Wood P K. iy me ogg .° J. Leslie & Co., A. C., Montreal. 
Wood’ & Co..’R. D., Philadelphia, P Ludlow-Saylor Wire Co., St. Louis, Mo. 

eas as Pate Hee Roebling’s, J. A., Sons Co., New York. 

TANKS (WOOD). 
Trenton, The, Iron Co., Trenton, N. J. 

Caldwell Co., W. E., Louisville, Ky. WIRE ROPE TRAMWAY (AERIAL). 
Seen -s a. i Denver, Colo. bleways (Suspension). 
avis Iron orks, ° +, Denver. . | 

Excelsior Redwood Co., San Francisco, Cal. | WIRE ROPE TRAMWAYS AND HAULAGE 
Mine & Smelter Supply Co., Denver, Colo. | 
Pacific Tank Co., San Francisco, Cal. | 

Pa. 

Day- 

(See Prospecting Contrac- 

(See Engineers’ Perforated Metal Co., Chicago, 

Forrester, Thos., Co., Montreal. 
Harrington & King Perf. Co., Chicago. 
Ludlow-Saylor Wire Co., Si. Louis, Mo. 
Michigan Wire Cloth Co., Detroit, Mich. 
Phoenix Wire Wks., Detroit, Mich. 
Tyler, W. S., Company, Cleveland, 0. 

Wis. 

See Ca- 

MACHINERY. 
Binder, Carl, Chicago, Ill. 

Wood, P. K. : | Broderick & Bascom Rope Co., St. Louis. 
i a | Brown Hoisting Machinery , Co., Cleveland, 

TAPES MEASURING. Ohio. 
California Wire Works, San Francisco, Cal. 
Colorado Iron Works Co., Denver, Colo. 
Davis Iron Works, F. M., Denver, Colo. 
Duesdau, W., Denver, Colo. 
Hammond Mfg. Co., Portland, Ore. 
Jeffrey Mfg. Co., Columbus, O. 
Leschen & Sons Rope Co., A., St. Louis, Mo. 
Leslie & Co., A. C., Montreal. 
Lidgerwood Mfg. Co., New York. 
Montgomery Mach. Co., J. H., Denver, Colo. 
Roebling’s, J. A., Sons Co., New York, N. Y. 
Trenton Iron Co., Trenton, N. J. 
Vulcan Iron Works, San Francisco, Cal. 
=— Camp & Lane Machine Co., Akron, 

0. 

WRECKING CARS. 
Bucyrus Co., South Milwaukee, Wis. 

| WRENCHES. 
Armstrong Mfg. Co., Bridgeport, Conn. 
Atlas Pipe Wrench Co., New York. 
Beggs & Co., Jas., New York. 
Besly, C. H., & Co., Chicago, Ili, 
Crane Co., Chicago, Ill. 

Johnston, Robt., Philadelphia, Pa. 
Keuffel & Esser Co., New York. | 
Lufkin Rule Co., Saginaw, Mich. | 

TENTS AND AWNINGS. 
Amer. Tent & Awning Co., Minneapolis, Minn. 

TOOLS (HAND AND BENCH). 
Armstrong Mfg. Co., Bridgeport, Conn. 
Beggs & Co., Jas., New York. 
Besly, C. H. & Co., Chicago, III. 
Crane Co., Chicago, Ill. | 

TOOLS (MACHINE). 
Whitcomb Mfg. Co., Worcester, Mass. } 

TOOLS (PNEUMATIC). 
American Eng. Works, Chicago, II. 
Clayton Air Comp. Co., New York. 

TRANSMISSION ROPE. 
American Steel & Wire Co., New York. | 
Dodge Mfg. Co., Mishawaka, Ind. 
Leschen & Sons Rope Co., A., St. Louis, Mo. | 
Link-Belt Machy. Co., Chicago, Ill. 

Weller Mfg. Co., Chicago, Ill. i my & Co., New York. 
TRESTLES (STEEL FRAME). Illinois Zine Co. Peru, Til. 
American Bridge Co., New York. Vogelstein, L., New York. 
Scaife & Sons, W. B., Pittsburg, Pa. ZINC DUST. 

TRUCKS (HAND, MINE AND DOCK). 
Austin Mfg. Co., Harvey, Ill. 
Boston & Lockport Block Co., Boston, 

Klipstein & Co., New York. 

| 

| 
| 

Fuerst Bros. & Co., New York. 

| Pacific Tank Co., San Francisco, Cal. 

Manganese Steel 

wai@u.| REVOLVING 
g:: :| SCREENS... 66 “ oe 

Mounted on anti-friction rollers also of Manganese Steel. 

Most substantial construction but requiring only a minimum amount of power. 
Made in all sizes and lengths with holes as desired. Last whole seasons through 

without repairs when sizing broken stone for concrete, ballast, roads, etc. 
Trommel Screens for ore and coal. Flat Screens, Grizzlies, etc., ete. Wearing 

parts for all kinds of rock breakers. Car Wheels, Gears, Sprockets and Chain. 

WRITE FOR PARTICULARS. 

TAYLOR IRON @ STEEL CO. 
High Bridge, New Jersey 

Sole Licensees in America under the Hadfield System and Patents. 

2200 WASHINGTON AVE:,PHILADELPHIA. 

“ELEPHANT BRAND PHOSPHOR-BRONZE 
INGOTS.CASTINGS, WIRE,RODS,SHEETS.etTCc. 

— DELTA METAL— 

CASTINGS, STAMPINGS AND FORGINGS 

ORIGINAL ano Soce MAKERS dale 

7} / 97) a 
JS Kt lg) EAE 

Pia ano 
WHITCOMB PLANERS 

FOR YOUR MACHINE SHOP. 

RELIABLE—ACOURATE. 

NOT AFRAID OF WORK. 

WHITCOMB MANUFACTURING 60., 
WORCESTER, MASS., U. S. A. 

BRAEBURN STEEL COMPANY, BRAEBURN, PA. 
DIRECTORS: Wm. Metcalf, Charles R. P. KELLY, Sec’y and Treas. 

Metcalf, Geo. H. Neilson. 

MANUFACTURERS OF FINE TOOL STEEL. 
Particular attention to Die Blocks 

Mining Drill and Oil Well Steel and Cutter Blanks and all Forgings 
a Specialty. for Tools and Machinery. Trade Mark, 

OPEN-HEARTH STEEL CASTINGS 
—OUR SPECIALTY— 

SHOES, DIES, CAMS, TAPPETS, ETC., 
FOR STAMP MILLS, CASTINGS FOR MINING PURPOSES. 

High or Low Carbon Metal Made for Special Purposes. 

NATIONAL STEEL GASTINGS CO. Montpelier, Ind. 

Steel Castings, 
25 lbs. and Under, 

Estimates Given 

on not Less Than 

100 from Each 

Pattern. 

675 OLD COLONY BUILDING, 
CHICACO. 

{eh 
Departnch 



a a 

36 THE ENGINEERING ANI MINING JOURNAL. Dec. 28, Igot. 

Steam Shovels and Dredges | THE BUCYRUS COMPANY, 
FOR ALL KINDS OF ‘STEAI SHOVELS weer REDGES. 

OPEN PIT and PLACER MINING ,,,.. cox "Waedwine "CARS AND PILE’ DRiveRs. 
CENTRIFUGAL DREDCING PUMPS. 

We own the Latest Improvements for 

een QUINTARD IRON WORKS 
lron and Phosphate Mining | N. F. PALMER. 

. Foot 12th Street and East River, New York, U.S.A. 
MANUFACTURERS OF 

“on W. Center, Merion, on. | GO Dredging Machinery 
Or Our Western Manager, 

For Infurmation write 

Gro. W. BARNHART, No 4Sutt-r St., BY ARRANGEMENT WITH 

San Francisco, Cal. F. W. Pavne, Duneoin, New ZEeEALanp. 

eee eee 
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Nintien Foundry Practice 
By JOHN SHARP. 

An exceeding thorough and complete treatise on Modern Foun- 
dry Practice, applying to the Green-Sand, Dry-Sand and Loam 
Moulding Processes; The Material Used; Also Detailed Descriptions 
of the Machinery and Other Appliances Employed. With Practical 
examples and rules incorporating revised subject matter and tables 
from Spretson’s Casting and Founding. This excellent work em- 
bodies important chapters on Pig Iron; its Characteristcis and Mix- 
tures—Fuel Furnaces for Remelting—Refractory Materials—Cruci- 
bles—Blast—Blowing Engines, Fans and Blowers—Patterns—Chill 
Casting—Foundry Pits. Ladles, and Cranes—Brass Foundry—Bronze 
Fine-Art Work and Alloys. 

Royal Octavo, Cloth. Freely Illustrated, including 
numerous Working Drawings. Price, $8.00. 

ENGINEERING AND MINING JOURNAL, 
253 Broadway, New York. 

PHILADELPHIA, LINK-BELT ENCINEERING CO. [iene “=< . as LLL 

HAMMOND MANUFACTURING CO. RISDON IRON WORKS = Fo tce 
100 First Street, PORTLAND, OREGON. 

San Francisco, California, U. S. A. 

REAL 
DREDGE 
BUCKETS, 
NOT TIN CUPS. 

LINK -BELT 
MAGHINERY CoO., 

Chicago, U. S. A. 

> 

Manufacturers of——- 

MANUFACTURERS OF 

Gold 

Dredging 

Machinery 
AND 

Iron Framed, 

Self Contained, 

Cushion Battery 

STAMP MILLS. 
Patented in U. S. and Foreign Countries, 

ORE FEEDERS, 

TRAMWAYS, Etc. 

Complete 

Equipment 

of Mines. 
GOLD DREDGE WORKING ON INTERIOR GROUND. 

SEND FOR 

New Gold Dredging Catalogue for 1901 

Self- Contained Five-Stamp Mill. 

PLACER MINING DREDGES. 
SEND FOR CATALOGTES AND PRICELISTS 

INNING, Milling, Geacegeteg, © —pot, 
Hoisting, Hydraulic, Water este. 
ohnstom Concentrators, Evans’ Gravel 
levators, Bryan Mills. 

We publish 17 Catalogues. Send for Catalogue List. 

| 

| 
| 

-STEDMAN’S FOUNDRY AND MACHINE WORKS 
17 George St., Aurora, Indiana 

MANUFACTURERS OF 

Improved Disintegrators and Pulverizers 
FOR REDUCING CLAYS, IRON ORES, COAL, etc., for various purposes 

Graphite Crucibles and Slag for use in Rolling Mills. 
Guano, Phosphate, Bones, etc., for Fertilizers. 

We equip Fertilizer Plants complete for Mixing. Screening and 
Pulverizing all kinds of Fertilizing Material. 

Our Mills for Crushing Coal to Make a Superior Quality of Coke 
are endorsed by all the Leading Coal and Coke Companies. STEDMAN’S DISINTFGRATOR. STEDMAN’S DOUBLE MIXER. 



Dec. 28, 1901, THE ENGINEERING AND MINING JOURNAL. 37 

VAP RRO HURU TAI NMAI) 
CLUDE ORS |)” OR || ERROR RCT | MMS IemLmaiN 

THE EDWARD P. ALLIS CO. FRASER & CHALMERS, GATES IRON WORKS, DICKSON MF Ga:CG, 
Milwaukee, Wis. Chicago, Ill. Chicago, Il. Scranton, Pa. 

MANUFACTURER OF 

Mining Machinery 

=<iy waaay: ay “ a or 

»))* rn 

Above cut represents our 40 inch by 15 inch Special High Grade Crushing Rolls of which we built 36 sets’ 
for the new 5,000-Ton Concentrating Mill of the Anaconda Copper Mining Co. 

These rolls are designed especially for heavy duty, they are very strong in every detail and provided 

particularly with very strong steel shafts and extra large bearings, the springs and tension rods are designed for the 
heavy pressure necessary to satisfactorily crush very hard ores. 

The contract for these 36 sets of rolls was awarded to us in competition with most patterns in the market, 
after a thorough investigation by the experts of the Anaconda Copper Mining Co. 

Our assortment of patterns for crushing rolls is very large, of all styles and standard sizes, for coarse and 
fine, wet and dry crushing. We have special patterns for sectional rolls to be carried on mules. 

We furnish all shells for our rolls of Midvale “Perfected” Rolled Steel unless otherwise ordered. 

ESTIMATES FURNISHED UPON APPLICATION. 

G ENER AL O ae ae C EF: FRASER & CHALMERS WORKS. 
MILWAUKEE, WIS. CH | CAGO i | 1B CHICAGO, ILL. 

GATES WORKS, > ~ * DICKSON WORKS, 

EDWARD P.ALLIS WORKS, 

CHICAGO, ILL. SCRANTON,PA. 
HOME INSURANCE BUILDING. 

BRANCH NEW YORK: Broad Exchange Bldg. DENVER: 1649 Tremont St. LONDON, ENG: 160 Dashwood House 
hd) PITTSBURG: 305 Ger. Nat. BankBldg. SALT LAKE CITY: Dooly Block. MELBOURNE: Australia. 

era, tt MINNEAPOLIS: 416 Corn Exchange. SPOKANE: 512 First Ave. PERTH: West Australia. 
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Built in sections for mule-back transportation in regions where 

transit facilities are crude. 

Each unit is limited to 300 pounds maximum weight. 

Send for our handsomely illustrated 
112-page Catalogue. ——=m. 

A. S. CAMERON STEAM PUMP WORKS, MOUNTAIN PATTERN SECTIONALIZED. 
NEW YORH CITY, U. S. A. Outside Packed Plunger Station Pump. 

elie dt ee eee eee 

WHO BUILDS THE BEST [MINE PUPP? 

PRENOT! 
FRED. M. PRESCOTT STEAM PUMP CO., Milwaukee, Wis 

WATER WHEELS 
For Heads of 3 Feet to 2000 Feet. 

ADAPTED TO 

MINING 2¢ POWER PLANTS. 
SPECIAL FEATURES: High Speed and Efficiency, Great Strength, 

Balanced Gates, Close Regulation, Steady Motion. Great Power in 
limited penstock room. Special attention given to designing for difficult sit 
uations. Write for pamphlet stating your ad and Power required. 

JAMES LEFFEL & CO., Springfield, Ohio, U.S. A, 

Saving is But One Ingredient of Success. 
Saving the heat units in your exhaust steam by using it in 

A STILWELL FEED-WATER HEATER 
Means a saving in your fuel bill of 16 to 22 per cent. and 

PuRE Hot WATER FoR YouR STEAM BOILERS. 
Automatic regulation of the feed water and the ease with 
which the Stilwell Heater can be cleaned, are Salient 
Features. 

We also build 

Sinki P Electri 
Passe pedi leave Preasure PUMPS FOR MINES. 

Condensers, Air Com- 

pressors and Victor Tur- 

bine Water Wheels. 

The Stilwell-Bierce & Smith-Vaile Go. teiccone u's: 

PELTON WATER WHEELS | 
For All Classes of _Machinery. 

THE DETROIT SIGHT FEED LUBRIGATORS 
possess all the improvements and good features that have 
been suggested by our own and our customers’ experience 
during the past 20 years. 

They are being used by more than g-1oths of the promi- 
nent American engine builders, who are good judges of 
lubricators. Many of these have been used continuously 
for more than 15 years. 

There are more than 550,000 DETROIT SIGHT-FEED 
LUBRICATORS in use, or more than all other styles 
combined. 

Use the DETROIT LUBRICATORS and you will be in 
good company. 

Our New Catalogue showing our full line will be sent 
on application. 

DETROIT LUBRICATOR COMPANY 
DETROIT, MICH. 

Particular. 

* {0,000 Wheels Now Running. 
SEND FOR CATALOG, 

THE PELTON WATER WHEEL CO., 
127 Main St., San Francisco, Cal. 

Mining and Electric Piants “ 

| eee | = 143 Liberty St., New York, N. Y. 

EASTERN PRICES BEATEN. Perforated Sheet Metals, Steel, Russia 
- . . re: Tron, American Planish, Zinc, Copper 

and Brass Screens for all uses. 

SAN FRANGISCO PIONEER SCREEN WORKS, 
MINING SCREENS A SPECIALTY. 221 & 223 FIRST ST.. SAN FRANCISCO, CAL. 

THE 

TRIUMPH PUMP |“ ‘QR BAD WATER 
FOR WATER WORKS a 4 is the worst enemy of pumping machinery. 

It takes water from deep wells without -_ The water to be pumped from the mines in 
water-hammer jar, or vibration. ° ‘ . . The water moves in constant speed : the Anthracite Coal Fields of Pennsyl- 
and volume. ie . 

The machinery is so perfectly balanced vania is the worst in the world. 
that it works under any load without SO i ‘ A firm that is able to build a pump to 
bolting down, while a 10-inch screw ‘ ‘ ~ successfully handle this water, ought to be 
placed on its head will not move from A 
its place at the top of the pump frame. able to build a superior pump for any 

Our offer of $1,000.00 to any pump 
won 33g who can do the same still holds oe service. 
£00: m ‘lle P a 
We can show from 20 to 60 per cent. , 4 \ Jeanesville Pumps have : ab t, sold 

saving over other makes of deep well A AW and successfully operated in this district 
pumps. We guarantee to show 80 per 
cent. efficiency. 

§. W. LUITWIELER 60. wN Jeanesville Iron Works Co. 
405-407 NORTH MAIN ST. onuk devant o. Jeanesville, Pa. 

LOS ANGELES, CAL. 

for over fifty-seven years. 
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Water Is Power 
and jis economical when intelligently applied. 
Cassel’s Self-Governing Impulse Water Wheel 

governs its speed under all degrees of load S) Cc 

within a variation percentage not exceeding ] E V A Uk 

that of a Corliss engine under usual conditions j 

of service. 
It is compact and self-containcd and re- | 

quires no mechanism outside of the wheel. | 

If you have a stream—a lake, any kind ) 3 LOW > Rr A 

of water near by—we can show you how Fe 

to convert it into power. 

eH 

We are prepared to install water pow- i 

er plants anywhere. a every conceivable 
Our illustrated catalogue mailed free FL oa every con- 

“a upon application. ceivable purpose. | 

The Cassel Automatic Water Motor Co. eed. ae MDT eee TT | 
For Europe address P. 0. BOX 381 

The Cassel Self-Regulating Water Wheels, Ltd., 
- 56 Broad Street Ave., E. C., London, Eng. 

FRENIER’S 
SAND PUMP. 
For Elevating Tallings, 

Slimes, Battery Sands 

Seattle, Wash., V. S. A. 
eee ALSO 

' Exhausters 

Steam Fans 

Electric Fans 

Engines 

Electric Motors 

Generating Sets 
to Jigs, Ftc. Forges 

NO VALVES, AG Exhaust Heads. 

NO BUCKETS ia Steam Traps 
Circulars Free. nae Heating 

Ret, st | SS | : o- OISELE>= ; _o 

Agents: ALLIS-CHALMERS CO., Chicago, I!) | - a ~— mane ss 
STEARNS-ROGERS MFG. CO., Denver, Colo = a Drying Apparatus 
PARK & LACY CO., San Francisco, Cal. eer See Mechanical Draft 

FRENIER & SON, Rutland, Vt. no 
154 

Si eae ee J. M. ALLEN, PRESIDENT. 

-_. ee | W.B. FRANKLIN, Vice-PRESIDENT. 
o | F. B. ALLEN, 2p VICE-PRESIDENT. | 

| WT B.F.STURTEVANT @. Boston, BT 
NEW YORK - PHILADELPHIA: CHICAGO + LONDON+ 

; J.B. PIERCE, SECRETARY. 

pails BO tern aris) L. B. BRAINERD, TREASURER. eee | 
See ae eee em ee ase aN ay 
TN Ga eae et RUCTABLE , SCRANTON STEAM Pump Se L. F. MIDDLEBROOK, Ass’r SECRETARY, 

| 
| 

wes 
ALLISTER, Pres. 

IcCONE, V.-Pres 
WIS BELL, Manager Mining and 7 

Irrigating Pumps 
Fulton Engine Works, Incorporated 

Oil Well Tools and Machinery 

Engines and Boilers 
Iam manufacturing 3 different styles of pumps, : Bi aad : 
therefore can supply your wants for any nana Quartz Mill, Mining and Saw Mill 
of water and for any depth and source. Machinery 

Power, Centrifugal and Steam Pumper. Shafting, 
Boxes, Split Wood and Iron Pulleys, and alt 

Appliances for Power Transmission, 
Brass and Iron Castings 

COR. CHAVEZ AND QUIEROLO 8TS8., LOS ANGELES. CAL. 

Deep Well Propeller Pump 
Roto-Piston Double Plunger 
Duplex Rotary Force Pump, 
For pumping tailings and for agitating and cyaniding 
same, I make a Propeller Pump so fitted that I will 
guarantee it to handle tailings without any perceptible es 

N= Cll = % 

Seip wear. This pump will be sent on trial to parties furnish- P. 0. Box 
x ing satisfactory references. I also make complete cyaniding 296 

agitators, including tanks set up ready for use. It will Station C, 
pay yu to investigate these pumps before buying a plant. 

he WRITE FOR CATALOGUE. Telephone 
| ec fs W 209 N. Main Street i 

oe ice P. K. OOD, Los Angeles, Cal. Mein 661 
wi BD ED Factory, 923-925 N. Main Street 

SLI ILIIIISSIISIISIS ISS 

THE NEW BARTLETT CONCENTRATOR 
] Solid Iron Tops for Coarse Work 

| 

Solid Rubber Tops for Fine Work 

Separates Lead From Zine as no other machine can do 

Needs Less Water than any other machine, for amount of pulp handled 

Works all Ores from 3 mesh down, without sizing the ore, and saves 
slimes as no other machine will do 

Will Qutwear any Other Concentrator because it has but few 
wearing parts. all made of solid metal. All parts are interchangeable 

Fully Patented Absolute Protection guaranteed to customers 

Send for Catalogue No. 7. Contains 
valuable Tables and Data on Concentration 

The Colorado Iron Works Co. 
ESTABLISHED 1860 DENVER, COLO. 
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MINING MACHINERY. 
Ore Crushing: Separation and Concentration: 

Stone Breakers of especially strong construction. Separators, Exhausters, Hydraulic Classifiers, Percussion 

Roller Mills, Chilian Mills, Ball Mills, TEES, TE, eee Speees eyeeee. 
tor dry and wet crushing. About 2,000 at work. Leaching Plant. 

ae pene enenen. Complete Cold Ore Dressing Plant. 
Shoes and Dies of Krupp's Special Steel. a. For treating by the wet method with Stamp Batteries, 

Amalezamation: Amalgamation and Concentration. 
Amalgamation Tables and Pans, L4szl6’s Gold Amal-| b. For dry crushing by Ball Mills, Dust Extraction and 

gemators, Settlers, etc. ‘ Leaching. ’ 

Large Testing Station for Crushing and Dressing Ores at the Works. 
For CanaDa: Jas. W. Pyke & Co., Merchants’ Bank Ruildmg Montreal. 

2 For the UNITED Statrs: Thos. Prosser & Son, 15 Gold Street, New York. 
AGHIN TS 2; For Mexico: Pablo Bergner_ Apartado 549, Mexico. 

“| For souTH AFrica: United Engineering Company, Ltd., P. O. Box 399, Johannesburg, 8S. A_R. 
For GrEAT BRITAIN AND [Rt LAND: W. Stamm, 25 College Hill and 62 Cannon St., London, E. C. 

MINING INVESTOR 
Answers all Questions concern- 

ing Mining Companies 

of Colorado 

tnssisaren” = (1 (ROSS, LAUGHLIN & CO., 
400 Fullerton Bldg., St. Louis, Mo. U. S. A. 

The Laughlin Smelting Furnaces 
FOR CARBONATE, OXIDE AND SULPHIDE ORES. 
COPPER AND SILVER LEAD SMELTERS. 

Ovk LATEST SPECIAL 
S"LEL'TERS for districts 

where Water and Fuel are 
Scarce, reduce the Cone 
sumption to the Lowest 
Degree Possible. 

TESTING and PROS- 
PECTING FURNACES a 
Specialty. 5 and 10 tons 
capacity. Easily Erected 
_ wee. bab eg in 

rospecting an velop- 
ment Work. Firebrick 
Lined and Waterjacketed . 

WRITE FOR 

Sectional Side View of a Round Furnace, with Flue Dust and Fume Condenser and | aa — 
Automatic Water-Jacket Feed and Water-Saving Attachment. OTHFR SIZES, 

| FREE 
| of charge to subscribers 

Write for sample copies 
and full particulars to 

ston FisebacktinedFanace.| THE MINING INVESTOR 
This 6-Ton F 

Complete $44? 00. Colorado Springs, Colorado 

QOQOOOHOOOOOOOOOOOHOOOOOOOOOOOHOOHOOOOOOOOOOGOOOOOOOOOOOOOO 

RE-CRUSHING ROLLS. 

A MARVEL OF 
SIMPLICITY 

AND A 

y FRIED. KRUPP GRUSONWERK 

| RADICAL DEPARTURE 

FROM FORMER DESIGNS. 
©OOOOOOOOOOGHOOOOOOOOO © 

© | WRITE FOR BULLETIN 1008. 
| eediddemgas eigen cee naimgettnt came” soni paca ieee 

ROLLS COMPLETE WITH EOUSING LAISED TO SEOW &HELLS. 

Pnaly_ 
In placing our new Re-Crushing Rolls on the market we have departed very much from old 
customs and have ignored absolutely the erroneous principle that dictates the use of springs 

© to produce pressure, when what is really required is simply resistance. ° 

THE DENVER ENGINEERING WORKS GO., naniscuree, Denver, Colo., U.S.A. 
©OQOOOOOOG ODO 
© 
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WE BUILD THE 

Most Successful Smelters 
IN THE WORLD 

Our Water Vaporizing Attachment (Fully Patented) is one 

of the most important improvements made in smelter practice in 

recent years. It means a guaranteed saving of 80 to go per cent 

of the water ordinarily used for the cooling of jackets, and has 

the further great advantage of keeping all jackets at a uniform | 

temperature at all times, assuring perfect working of furnaces. 

Send for catalogue, which tells all about it and shows all styles 

of furnaces for the treatment of all kinds of ores. 
We design, manufacture, erect and equip Mills for Concentra- 

tion, Amalgamation Milling, Chlorination and Cyanide Processes. 

Our Crushing Machinery is the best on the market. 
State nature of Machinery wanted, in writing for catalogues. 

THE GOLORADO IRON WORKS CO. 
Established 1860 DENVER, COLO., U. S. A. 

NEW EDITION, $4.00 POST PAID 

Che Miner's’ Pocketbook 
By @. @. W. Lock 

An excellent reference book for miners, mine surveyors, geologists, assayers, miner- 
alogists, metallurgists and mine investors all over the world. This admirable treatise 
covers very thoroughly information and other data relative to the various branches of 
science with which the mining engineer is called upon at times to make himself familiar, 
including elaborate divisions on Motive and_ Transmission Power, Weights and Measures, 
Prospecting Tools, Drilling and Blasting, Shaft Sinking, Pumping, Ventilation and 
Lighting, Coal Cutting, Hauling and Hoisting, Water Softening, Stamp Batteries and 
Crushing Rolls, River Mining and Dredging, Ore Dressing Gold Sluicing, Gold and Sil- 
ver Milling, Ore Treatment. Mine Surveying, Mineral Veins, Mining Methods, Miner- 
alogy and Petrography, Assaying. Tables of Alloys, Pyritic Roasting and Traverse 
Tables. 18mo, polished Levant flexible covers for pocket use. 

ENGINEERING AND MINING JOURNAL, 253 BROADWAY, N. Y. 

Gourses ovrepared 
under the 
direction of the 
late 

Mr. R. P, ROTHWELL 
T for ambitious men willing 

oe E to study in spare time. 
Wequalifyour students to 

Norwalk : ron Wo rks Co,, : i All who can read and write can study by our 
method. Fees within reach of all. Best books 

| 

| 

Thorough, Practical 
| 

free. Gourses to meet all requirements. 

is Coal and Metal Mining 
SOUTH NORWALK, CONN. : Metallurgy of Gold and Silver, 

pen O04 aaa as — 
Vii VARA Tron and Stee MAKERS OF et 2 5 

, Lead, Zinc, and Rarer Metals. 
. ) hi 

AIR sy Electrical, Mechanical, Steam and Civil 
| Engineering, Mechanical Drawing, Business 

GAS ioe - | , and English Branches 
Write for free catalogue No. 11 with 

a particulars, sample pages of text books, 
COM PR FSSO RS ; drawing plate and booklet **How to Earn More,’’ 

with letters from students all over the world. 

The Consolidated Schools 
Embracing The United Correspondence Schools 154, 156,158 

For any Volume and for any Pressure, | 9 :ccSSSessesgnacis* rire Ave. NEW YORK 

| 
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Buchanan Ore Crusher. 
A of 13 x’ 24’, Weight 

ee Pitman of open hearth steel 
castings. Eccentric shaft, tensi n 
a and jaw pins of hammered 
stee 

All Tensile Strain on Steel. 
Strongest and most_ durable 

Crusher on the market, Sizesfrom 
7” x 10” to v4” x 36” single or 
duplex. Capacity from lw to 
1,000 tons per 10 hours. 

Descriptive catalogues on Ore 
Crushers, Magnetic Separators, 
Crushing Rolls and Power Trans- 
mitting Machinery sent free on 
application, 

Philadelphia and New York. 

C.G. BUCHANAN, Consult’g Engineer 
141 Liberty St., New York U.S. A. 

D. partment Crushin* and Concentrating 
M_chinery. 

CAPACITY: 
? 

FEED GATE 4 Tons per Hour 

000 lbs. Jaw standard. Jaws | 

GEO, V. GRESSON CO., 

Dec. 28, Igor. 

Stamp Mills, Concentrating Mills, Chlorination 

Mills, Cyanide Mills, Pan Amalgamation Mills, ' 
p Sampling Mills, Hoisting 

Plants, Pumping Plants, Drill- 
ing Plants, Surface Tramways, 

Wire Rope, Aerial Tram- 

ways, Power Transmis- 
sion, Machinery Supplies, 

etc. 

2 
f-. Se | * ny ida 

})| py 

Send for our 

Mlustrated Catalogue 

HORSE-POWER: 
Under 25 ro e 

PRODUCT: , , ae asad aaa acenins MecKlenburg Iron Works, 
— A \\\ WEAR: CHARLOTTE, N. C., 

Less than I Cent per Ton 

——_ Bumpers ofr THE Only Successful Plants ror mm: 
GUARANTEED FOR ONE YEAR 

Treatment of Southern. . 
e\ . Gold-Bearing Sulphur ‘ 
rachsunc ae SPRINGS Kent Mill Co. : . g P _ = Maori tances 5 Beekman St., NEW YORK Particulars furnished on Application. 

ANY GROUND OR FLOOR 

oan | NGINEERING AND MINING JOURNAL is the authority QRE SAMPLE 
upon all mining and metallurgical subjects. 

be sent to anyone interested in them. 

| Austin Gyratory Crushers. 
Mining Man’s 
Favorite Route 

IS VIA 

BETWEEN 

Denver, Colorado Springs, Pueblo and 

Florence, Cripple Creek, Leadville, 

Glenwood Springs, Aspen, Gunnison, 

Lake City, Creede, Durango, Silver- 

ton, Telluride, Ouray, Bingham, Tin- 

tic, Park City, Mercur, Marysville 

Gold Mountain, Deep Creek, La Sal. 

WE COURT 

INVESTIGATION 

For we know beyond the 
question of a doubt that 
the AUSTIN GYRATORY 
CRUSHERS are the 
strongest and least liable 

to get out of repair of 
allcrushersmade. y 

This argument will ap- 
ply to our JAW CRUSH- 
ERS as Well, as we are 
headquarters for both. 

Reaching all the Mining, Milling, Cyan- 

iding, Chlorinating and Smelting centers in 

Colorado and Utah, and all mining points 

in California, British Columbia and the Pa- 

cific Northwest by close connections and 

a perfect system of through car service. 

| Pullmam Palace and Tourist Sleeping 

Cars between St. Louis, Chicagp, Denver 

and San Francisco, Los Angeles and Port- 

land. 

Dining Cars (service a la carte) on all 
through trains. 

CHICAGO OFFICE, 
1318 Manhattan Building. 

For Illustrated Pamphlet 

address 

S. K. HOOPER 
G.P.& T.A,, Denver, Colo. 

Sample copy will GRINDER... 
Acknowledged to be 
the Best Grinder Made, 
SEVERAL hundred 
now in use at the dit- 
ferent Smelters aud 
Sawpling Works, 

Write tor particulars to Technically 
am The Engelbach Mach, Mfg. Co,, “EADVILLE 

Mechanically 

Perfect. 

eee 

“THE RAND'S FUTURE RIVAL” 
British Columbia is coming very rapidly 

to the front as a mining country of extraor- 

MAIN OFFICE AND WORKS: dinary promise. Last year the aggregate value 

HARVEY, | of the precious metal output was over twelve 

7. | millions; this year it will approximate six- 

teen. The list of dividend-paying mines is in- 

creasing very rapidly, and thousands of dollars 

have been expended this year in mine equip- 

ment and machinery. It is to the interest of 

New York Office, | every manufacturer of mining machinery to 

390 HudsonSt | 2dvertise in this field. The British Columbia 
Mining Record is admittedly the leading ex- 

ponent of the British Columbia and Yukon 

| mining industry. It is therefore the price, 

| $2.00 per annum. Address. 

F. C. AUSTIN 
MFG. CO., 

H. MORTIMER-LAMB, 

P. O. Box 685, Victoria B. C. 

6c Th 

to | 

Ton: 

ner 

Hou 
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Centrifugal Rolls’ 
| 
| 

} 

| 

» THE STYLE B ORE AND ROCK. 

FARREL CRUSHER 
Latest and most 
Improved Pattern 

DO STRONGEST AND BEST TIMES 
Send for Completely 
Illustrated Catalogue 

FARREL FOUNDRY As Much as Other Rolls of Equal Dimensions I 

AND MACHINE CO. NO MOVING BEARINGS | 

EARLE C BACON, Engineer, || | sazeee STURTEVANT MILL CO., Boston, Mass. 
Havemeyer Building, N. Y. | 

THE ALBERT RAYMOND : Arthur Fritsch Foundry 

ROLLER MILL | and Machine Co. 
Geared, High Grade and Econo- 
my Rolls. Blake and Sectional 

| q Ee Jaw Crushers. Complete Con- 
| - centrating Plants. . 1. 1 +» 2 « = PPC y | 

“Three beats oa “Three || , Pe | Office and Works: 
oo _ CO ST. LOUIS, MO. , 

to Five ee — Send for catalogue Mechanically 

Drying 
to Five T 

The Williams Patent Crusher iy) Everything Tons Tons 

per ner and Pulverizer Go., «fj Hwndreds in Operation ff 
813 Montgomery Street, St. Louis, Mo: |i} GAR AA | mT 

Hour.” ‘ Hour ” 225 Dearborn Street, Chicago, Ill. THE lah) CUNMEPESON. Ge 

Crushers and Pulverizers 
for all purposes 

ORE CRUSHERS AND PULVERIZERS 
Any Material Entering Into the Com- | 

Reduces with less power a greater variety . position of Cement 

and lerger quantity of material to a given| Tme Mectally Kock and Ore Crusher, = 2. t 

degree of fineness without tailings or waste. Ganpeaaret te a Se | mace Ua THE CYCLONE 
than any mill in the WORLD. for MINING PURPOSES Crusher now known. Receivedtwo | | E i Z E 

Estimates Furnished k U E ¥ R R 

Hi 
Tet a AY MA al eo A 

awards at the World’s Columbian 
Exposition at Chicago, Medal and 
Diplomas. The only awards given Perfect Seperation by Air Process. | for this type of Crusher. Send for Western Electric & See page ‘'Ad’’ Nov. 30th 

. 5 dver- ‘ R d B li t p | . t ear te lane ar eat eas a Machinery Co. E. H. STROUD & GO: 
aymond bros. impact Fulverizer UO., this paper. 684 South Main St., 30-36 La Salle St. - CHICAGO 

R. McCULLYyY, Los Angeles, Calif. 
1402 Monadneck Block, Chicago, Ill..U &. A, 1834 Callowhill St., a ey 

Philadelphia, Pa. 

The Eureka Safety Powder Thawer 

“MOST SATISFACTORY AND ECONOMICAL.” 
IOLA PORTLAND CEMENT COMPANY. 

BRADLEY PULVERIZER CO., Boston, Mass. Dezrrort, MIoH#., Oct. 16, 1900. 
‘ Catone :—Vour inquiry as to the satisfaction the Griffin Miils are giving us duly received. We have forty- 
wo 30-in. riffin Mills in our plant. The writer has had a large experience with most kindsfof grinding machinery 
and is prepared to sa that for grinding Portland cement clinker the Griffin Miil is the most satisfactory and 
econowical grinding machine on the market. 

Each of the above mills has at times run over ten barrels i hour, and on long runs has averaged nine and a half 
barrels each per hour. Yours truly, OLA PORTLAND CEMENT CO., 

(Sgd.) Per Joun T. HotmEs, Managing Director, 

We invite everyone interested in reducing refractory substances to an even degree of fineness to write for : Prices, F. 0, B. Seattle: Size. A, $12, f 
a descriptive catalogue of this remarkable mill. It will surely interest you and may save you money. ne ore Bice © gursce mining - Size B, $15, foremall mines; Size C, he for 

machine drill work. Larger sizes by special order, In 
ordering state size of amite used, whether 7< in. or 
D4 in.; guantity used at each blast, and the number of 
blasts perday. J, L. WARNER, 
AGENT EUREKA SAFETY POWDER THAWER 

10 Downs Block, SEATTLE, WASH. 

THE BRADLEY PULVERIZER CoO., BOSTON. 
0 SEIEISE III ISS SS S66 Ss ie Sti i i i 

(VIEW OF TRAIN BEARING FOURTEEN GRIFFIN MILLS TO IOLA CEMENT CO.) | 
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THE GENERAL ELECTRIC COMPANY’S 
ELECTRIC PUTIPS 

may be run automatically, may be controlled from any point 
in the mine, and will give the highest efficiency independent 
of the level to which the water is to be raised. 

Triplex le Acting Pump Direct-Connected to 
ne Se indict ction Motor. General Office, Schenectady, N. Y. owt Teak: Olhee, Sf Seed Sant. 

No.9 Denver Office, Kittredge Building. 

DIRECT CURRENT MOTORS & DYNAMOS 

LANE ak i : CROCKER-WHEELER C0. nINING APPARATUS“, 
LOW PRICE mm gdh 
GREAT he “Wt... es ‘ | 
CAPACITY Phe WAG | | 

Capacity - mT -_ 

Equals 10-Stamp } The \* | 
Mill, ca le 

Costs One-Third. 

CYANIDE — ee | over considerable distances economically is 
PLANTS 9 . — ; : 

probably accomplished best by the S. K. 

C. System of Polyphase Electrical Apparatus. 

The Transmission of Power 

Send for Catalogue 

WESTERN MACHINERY MILLING & MINING C0. 
| ALi RITCHIE, Secretary 218 S. Broadway, LOS ANGELES, CAL. 

BALDWIN LOCOM OTIVE WORKS Much Water Power 
SINGLE EXPANSION AND COMPOUND LOCOMOTIVES. 7 sre 7 —_ 

COMPRESSED AIR is within accessible proximity to many towns, 

LOCOMOTIVES and cities and mines which could be advantageously 
ELECTRIC LOCO- | ‘ ; ‘ 
MOTIVES transmitted for power and lighting purposes. 

.»For.. 

Mines and Furnaces. | 
Broad and Narrow Gauge 

Locomotives, Tramway Lo- 

comotives, Plantation Loco- | 
motives, Oil-Burning Loco- 

Transmission Lines 

of from ten to twenty miles in length are 
: = motives. . . ° bee 

natalia: Williams & Co. Philadelphia, Pa., U.S.A. quite common. Power is now being conveyed 

London Office, SANDERS & CO., General Agents, 110 Cannon St., London, E. C. over a single stretch of two hundred and 

eighteen miles by the S. K. C. System. 

LIGHT LOCOMOTIVES 
of all gauges of track, from 3 to 45 tons weight, 
including special designs for mines, mills, fur- 
naces, plantations, logging, contrac tor’s use, 
passe’ nger and freight service, suburban service, 
street railways and industrial establishments. 

| 

Compressed Air Locomotives 
for underground or surface work at coal, iron, 
copper, silver, gold and other mines, and for 
——_ — — smoke or sparks must be | 

3 wholly eliminated. Class -T, No. 25. —_ 

Stanley Electric Mfg. Co. 

Pittsfield, Mass. 

Hi. K. PORTER CO., 555 Wood Street. Pittsburgh, Pa. 
Locomotives, Wide and Narrow Gauge, on Hand. Our new illustrated catalogue will be mailed 

free, on bona fide application of intending purchasers. To accomodate persons not requiring locomo- 
tives a copy will be sent on receipt of 50 cents. 

ELECTRIC HOISTS 
OPERATED BY 

Westinghouse Induction Motors 

| Economical, require little attention, self-starting | 

| by switch placed wherever most convenient, 

Westinghouse Electric 
& Mfg. Co., Pittsburg, Pa. 
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THEODOR LEXOW 
12 to 16 JOHN ST., NEW YORK, | I 

IMPORTER OF 

CARBONS | 
DIAMOND DRILLS 

and all Mechanical Purposes. 
HENRY DEMMERT. 

Kstablished 1837. 1 | | 

Cc. YAWCER, 
Successor to 

VICTOR BISHOP & CO, 

21 Maiden Lane, NEW YORK 

Over 70 sizes and ouiee, for drilling either deep ‘oe 
shallow weils in any kind of soilor rock. Mounted on 
wheels or on sills With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

WILLIAMS BROS.. Ithaca. N. ¥ 

135 Adams 
CHICAGO 

U:S-A: 
| 

|| 
BUILT LIKE POWER DRILLS 

ENTIRELY ENCLOSED 

Does the work of 2tc5men $135 Complete 
PLACER MINING MACHINE pepwanp BANDLER 

5 WILL TEST PLACER GROUND IN ALL MATERIALS. CAN BE USED 
Write for Circulars IN FLAT BOAT AS WELL AS ON THE SOLID GROUND. IT IS 

JACKSON CO. MNDENVER, COLO. ARRANGED FOR CONNECTING THE “ROBINSON GOLD PAN" 65 Nassau St., New York, 
) H FOR PANNING THE GOLD AS IT IS DR:LLED. i a 

Diamond- Bit ae S oo For Sizes of Machine See Our Catalogue. Mi ; CA f B 0 NS 

Saigon a CYCLONE DRILLING MACHINE CoO., F : 

Rock Drills Orrville, Ohio. For Diamond Drills 

For Hand and Other Power 

" Goods Sent on Approval. . HASENZAHL 

315 E. Second Street : 

Cincinnati, Ohio For Prospecting Mineral Lands and Veins. 
Take out a Solid Core, giving perfect sample of 
material penetrated. Machines for any depths, and J. BASZANGER & co. 

/ Bridges, 
Factory Buildings, 
Oil, Gas or Water Tanks, 
Steel Frame Structures, 

*“!Steam-Ships, Steam-Boat 
< Hulls. 
Railroad Cars, Smoke Stacks, 

A Blast Furnaces, Mill 
Buildings, 

Metallic Roofs, and Wood or 
Metal Surfaces of any Kiad. 

SEND FOR CATALOGUE, 

American Diamond Rock Drill Co. 0 
120 Liberty Street, New tn 

for Steam, Compressed Air, Hand or Horse Power. B 

THE KEYSTONE DRILLER, _| 108 Fulton St. 
FOR TESTING PLACER GROUND, 

Or drilling deep test holes in ANY formation—gravel, bould- | 
ers, and rock. Drives 6 and 8-inch pipe, or drills holes that size 
in rock and produces at the surface everything found. Can be} 
used on boat to explore river beds to bed-rock. Water no hind- 
rance. Drills water and oil wells quickly, cheaply, without 
skilled labor. Self-moving; each outfit complete. 1 
Unexcelled for Zinc and Lead Testing. Multitudes in Use. | 30 & 32 Dale Ave., Paterson, N. J., U.S. A. 

THE KEYSTONE DRILLER CO., Beaver Falls, Pa., U.S.A. MANUFACTURERS OF 

ROCK DRILLS 

TAT LO TOE TUG zine tachiner 

New York City 

There is no protective so Efficient 

Enduring or Economical as 

Wisconsin 

iP ei 

SAL a 
. 

Tay Ca 

Graphite Paint 
It resists Frost or Heat, Wet or Dry, 

Alkalies, Acids, Sulphurous Smoke. It . , , CATALOG. 

is an ideal protective to all exposed 26 Cortianat St., 
surfaces, and comes in all standard Hy | h i d f NEW YORK 

shades of color UCU SUTem NUK) OCCT VICE sam aa st 
Samples Furnished on Application with f) ¢ y ‘Gy ASHLEY. PA, 

28 Broaoway. NEWYORK. Coawer Cenar 

a 
Pe 
a 

Catalogue and Prices Moses P: Johnson 
Mch ch, Co., 

75 NO. 2d ST., 
ST. LOUIS, MO, 

51 Easi Broadway, 

BUTTE, MONT. 

HALL PUMP CO., 

Allegheny, Pa. 

T. E. SHELTON, 

EL PASO, TEX. 

WISCONSIN GRAPHITE CO. 
425 MARKET STREET, 

PITTSBURG, PA. 



eee 46 THE ENGINEERING AND MINING JOURNAL. 

OUR SYSTEM OF 

COAL WASHING 
ig the Simplest and most efficient 

on oe saat 

CoAL AND 

RANCHES : 
“WNew Yor ork, 41 Dey at - 
'Chicago, Monadnock Building. ——a 
Denver, Equitable Building. 
Pittsburgh, Times Builaing. : 

,. Charleston, W. Va. “Century” Conveyors. No. 6 

The Jeffrey Manufacturing Company, Columbus, O., U. S. A. 
Ure Conveyv:. 

2500 The Magnetic Extractor 
Revolutions AN ENTIRELY NEW INVENTION FOR THE 

a Minute =e RECOVERY OF PRECIOUS METALS 
or grease. A simple Solely with the aid of flowing water, it will instantly and steadily recover fine flour 

and economical change and float gold, platinum and other vaiues from sand, pulp or other materials. Even the 

in bearings—that’s all. heaviest black sands easily treated. There is no machinery, no quicksilver, no plates, no 1] 

Let us tell you how to power required, nothing to get out of order. Capacity of system from thirty tons upward. || 

do it. A saving of 95 per cent. of values guaranteed. The most economical plant ever devised. || 
Working tests free. Address 

| 

Ghe ~ 

GRAPHITE LUBRICATOR 0. |} ||| Precious Metals Recovery Co., 126 Stockton St., San Francisco | 
V.S.A. as a ~~ om 

BRICKwoDRAIN TILE MACHINERY 
INCLINE AND HORIZONTAL 

E, M. FREESE & CO., Galion, O. 
CATALOGUE FREE. 

MINING ; 

Montgomery’s Ore Gieasene MILLING | Meaast 
THOROUGHLY REMOVES ALL SOLUBLE MATTER CONVEYING 

FIRST STEP IN CONCENTRATING 

SAMUEL MONTCOMERY, 418 Main St., Joplin, Mo. 

The Wilfley Concentrating Table 

SAVES EVERYTHING 
that a gold pan can save. 

THE WILFLEY PATENTS have been declared valid by the 
United States District Court. 

Any table using a riffled surface on which the riffles are 
arranged with successive advancing terminals, whether 
these terminals be actual or in effect, is an infringement. 
Drop a card for information regarding the Wilfley Table. 

The Mine & Smelter Supply Co. 
DENVER, COLO. 

Salt Lake City, Utah El Paso, Texas City of Mexico, Mex. 

Complete Line of 

JEFFREY sia, levaing, conveyng SpeCialties, 
Coxe CRruSHERS, 

Coa. SCREENS, 

Water ELEVATORS. 

SEND FOR CATALOGUES. 

COMPLETE EQUIPMENT OF PLANTS 

E. A. BLANTON, Jr., Consulting Engineer Bourse, Phila., Pa. 

Dec. 28, 1901. 

Cable Conveyor Handling Coal. 

‘Ventilation of Mines 
By J. T. BEARD 

Containing important divisions on Conditions 

Existing in Mines. Force as Applied to Mine 

Ventilation. Resistance of the Mine. Work. 

| Resultant Factors of Ventilation. Expression 

for Straight-Paddle Fans. Economie Discussion - 

of the Furnace. - Economic Discussion of the 

Fan. Splitting the Air Current. Discussion of 

the ‘‘Equivalent Orifice.’’ Compressive vs. Bx- 

haustive Ventilation; and Care of Mines as As- 

sisting Ventilation. 12mo, cloth, illustrated. 

PRICE, $2.50 

Engineering & Mining Journal, 253 Broadway, N.Y. 

LIDGERWOOD CABLEWAYS 
For Open Pit Mining, Quarrying, Excavating, Etc. 

Steam and Electric Hoists for Mines and all Hoisting Purposes. 

SEND FOR BOOK “LIDGERWOOD CABLEWAYS.” 

ID aedhicen co. “ae Gee 

COMPRESSORS 

ROCK DRILLS 

BLANTON CAM FASTENINGS 

} 
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“ALESCHEN & SOS a i 
| BRANCH OFFICES 
47-49 CANAL ST., CHICAGO, ILLS. 
92 2 CENTRE ST., NEW YOR 

E 
Re 

Le 

Be 

A 
wll THE ABOVE SHOWS 2100 FT. SPAN ON 

AMERICAN NETTIE TRAM, OURAY COLO.) 
BUILT | hd ae Kotor 

——s 

The Most Direct Route to the 

INING FREGIONS 
KOOTENAY, NEW ONTARIO, YUKON and ALASKA 

For full information, passenger and freight rates, apply to 

Ey 

ee 
aaa 
RAILWAY 

E. V. SKINNER, W. A. KITTERMASTER, 
353 Broadway, NEW YORK 

CALIFORNIA~- WIRE WORKS 
17 and 19 Fremont St., SAN FRANCISCO, CAL. 

Cableways, Incline Planes, Double Rope 

Tramways, Wire Rope Transmissions, 

Logging Machinery, Suspension Bridges 

Designed, eal 
and rected 

WRITE FOR ESTIMATES. 

Send for Pamphlet No. 20 describing 

THE HALLIDIE ROPEWAY. 

IMPROVED GRIP PULLEY. 
Patents Nos. 483,442; 610,353. 

AGENCIES: 
” Hendrie & Bolthoff, Denver, Colo. 

Scott-S < 
EFFECTIVE, SIMPLE, AUTOMATIC. Senn aetate Co., Balt Lake, 

Geo. A. Lowe (o. , Ogden, Utah. 
Saves Wear on Wire Rope and Cable. P. Basche, Baker City, Oregon. 

‘DUSEDAUS" 
A System Unequaled for Economy and Simplicity. 

Attaches Mechanically. 

WESTERN CFFICE : 
W DUSEDAU, 

503 Mining Exchange Bldg., 
DENVER, COLO. 

234 La Salle St., CHICAGO, ILL. 

a aNaaGEsyEa: 
Re GIN eE 

* FOR CONVEYING OF ORE, FUEL, MERCHANDISE, ETC. 

Cost of Maintenance, 50% less.—— ———_——— 
Will do 20% more work at a less cost of Operating. 

RICK & BASCOM ROPE C0., 
ST. LOUIS, MO., Uv. Sg. A. 

NEW YORK OFFICE AND WAREHOUSE: 33 SOUTH STREET. 
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THE BROWN HOISTING 
MACHINERY COMPANY, Incorporated 

Sole Makers of the Weston Safety Crabs and Winches 

The Weston Crabs and Winches are the only Safety 

Crabs and Winches on the market. The handles cannot 

fly back. 

Main Office and Works, Cleveland, Ohio, U.S.A. 

NEW YORK. PITTSBURG. LONDON. Weston Safety Crab. 

(The Bleichert Wire Rope Tramway | 
MORE BLEICHERT TRAMWAY®: IN USE THAN ALL OTHERS 

“Bleichert Tramway of The Bunker Hill and Sullivan Mining and Concen- 
trating ee Showing oe span across the town of Wardner, Idaho 

vanfetrd y THE TRENTON IRON CO, rent, a 
Engineers and Contractors and sole licensees in North America for the Bleichert shciiaues Also, 
Wire Rope Equipments for Cable Hoist Conveyors, Surface and Underground Haulage, Etc. 

Illustrated book upon application 
NEw YorkK OrFicE—Cooper, Hewitt & Co., 17 Burling Slip. 

CHICAGO OFFICE—1114 Monadnock Building. 
DENVER OFFICE—R. D. Seymour, Manager, 1711 Tremont St. 

SAN FRANCISCO AGENT—Newton M. Bell, 308 Market St. 

CARL BINDER, C.E. 
Office:—Rooms 903-906 Schiller Building, i. Randolph Street 
Works:—Ashland Avenue and Bloomingdale Road 

Chicago, Ill. 
Manufacturer. Builder and Sole Licensee in the United 

States, Canada and West Indies of 

Otto Aerial Wire Rope Tramway 
The ats Substantial and Best System in the Market, more 
than 1,300 LINES BUILT IN ALL PARTS OF THE WORLD, 
of various Lengths up to 20 Miles and With Clear Spans 
up to 4,000 Feet. 

Structural Iron and Steel Work for Mine, Mill, Smelter 
and Other Metallurgical Buildings a Specialty. 

This Cut shows an Otto Tramway Car with patent Univer- 
sal Friction Grip by which the Cars are Automatically At- 
tached to or Detached from the Trucks or Ropes. This Grip 
is unquestionably the most perfect Rope Gripping Device 
in existence. 

They turnin their length. They are dumped in- 
stantly. The team doesn’t sto) he driver doesn't 
leave his seat. The dumping lever also brings 
the box back into position for another load. 

They are made of Birch, Oak, Steel and Malleable Iron. 

WATSON WAGON COMPANY, 
300 to 346 Center St., Canastota, N. Y 

ia TRAMWAY 
“ DUSEDAU’S ” FAMOUS ROCKING SADDLE. 

ENORMOUS SAVING IN ROPE. 

' qRACTION ROPE 
er 

Detaches Automatically. 

Estimates, Circulars and Full Particulars on Application. tenet cunt J 

Address: “ CABLEWAY DEP’T,” 

; BRODE 
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Blast Furnaces, SSD eth ae | GRADATION FOR MINE MANAGEMENT, 
SUTRA Arian OMEN ICMR CTT EU NAMM 0 Pec torn Nem iret This excellent treatise has ‘been specifi- 

é YOUNGSTOWN, OHIO. 
Riveted hin | | cally compiled for the use of busy FE nog 

Ta CLS Steel Plate Construction. 
who require common, practical informa- 

Converters, Ladles, tion on the subject. 8vo cloth. 
Price $0.75. 

ENGINEERING AND MINING JOURNAL, 

253 Broadway, New York. 
A. WYCKOFF & SON win Elmira, N. Y. |'—— See cig 

eee Indian Engineering Steam-Pipe Covering 
For protecting and insulating Ne 
exposed steam pipes - mine 

Thin Shel! Wood Water Pipe © 
< S433 > <TR: ress tos O—Wood _D—Cor or Mine and Coke Oven Use. Works successfully as 

Banded to Suit Any Desired Pressure. | arene Beet a W000 PIPE. &: discharge or suction lines, Not injured by sulphur water. 
ade for pressures up to 400 ft. Send for catalogue and price list. Edited by PAT. DOYLE, C.E. 

‘ . The recognized Organ of the Profes- 
errr NOTES ON THE LEACHING OF COPPER SVLPHIDE ORES tights eatin: Dadian tee eek 00 the ©. 

By Ss. R. ADCOCK 
An exceedingly intelligent and valuable monograph on the subject, embodying specifically 

inportant data relating to the action of Ferric Sulphate on Cupriferous Pyrites and the Chemistry 
of the Cementatio. broucess for Copper. Contained exclusively in Volume IX. of THE MINERAL 
INDUSTRY. Price -$.00 postpaid. 

ENGINEERING AND MINING JOURNAL, 253 Broadway, NEW YORK 

E.s of the P. W. D. 

A more extensive circulation than any 

other weekly paper in the country. 

Lists open to inspection. Specimen 

Copies Free. Address 

PAT. DOYLE, C. E. 
CALCUTTA, INDIA 

el ath ts 

28 years in use. Stand 400 lbs. Acid Proof. 
Light. Easily Installed. Low Freight Rates. 

Send for Testimonials and Prices. 

PUGET SOUND PIPE CO., Olympia, Wash. 

FOR MINING PLANTS WEBER GASOLINE HOISTING ENGINES 
ARMSTRONG’ Coating Of Mezhines R. S. KAHL, Supt. of the 

U.S. Graphite Co.’s mine 

HAND or POWER. SizEs % TO 6 INCHES. in Sonora, Mex., writes:— 
Cutting Attachment on all Machines from 1 to 6 inches inclusive. 

eg? (UR No. 0 Machineis d d for threading the smaller _ ae ERs > SUSERNG HN: achineis designed for thr = 
QO sizes of pipe—iron or brass; also bolts. Works with It is being operated by a Yaqui Indian. 
great ease and rapidity. Hastwo Speeds, one for pipe 3% to and they, like your Hoists, are superior 

meen 1 inch, the other for pipe 14 to2 inches, inclusive. ou articles.” 
ae ae crank from one speed ‘to the other as wanted, and so 

get rid of turning a great number of times on small pipe. 

rf , Armstrong’s Adjustable Stocks and Dies for Mining Plaats. 

No. 0 MACHINE. 7 a The Armstrong Mig. Co., ~——* New YorE 

ADDRESS FOR FULL INFORMATION 

Weber Gas & Gasoline Engine Co. 
Box 1114P 

KANSAS CITY, MO. 
DRAFT STACKS, CYANIDE TANKS, 

RIVETED STEEL PIPE, HOT METAL CARS, 

ROASTING FURNACES, ORE CHUTES, 

SMELTERS, HEAVY PLATE WORK, ETC. 
ones FROM THE DESIGNS OF ENGINEERS. F . Chea pest Fuel fo r Power 

THE ENTERPRISE BOILER CO., Youngstown, Ohio. fo tint ‘guedueed “ty the 

LOOMIS GAS SYSTEM PPIVETED-SHEET- STEEL WATER:PIPE- /— 
FOR PLACERS, WATER POWERS, IRRIGATION,ETC. 

soe ie Sh aoe oc —™ | ee St ee a ee 
2349-5\ LAR\MER ST., DENVER . COLORADO. 

WILLIAMS VERTICAL 
COMPOUND ENGINES 

OMPLETE Fuel Gas Installations, with 

(> Gas Engines for Power. Now in success- 

ful operation at large mining and manufac- 

turing plants, showing large fuel savings. 

These Generators are designed especially for mak- 

ing gas from Bituminous Coal or Wood, but are 

equally well adapted for Anthracite Coal or Coke Electric Light & Power Service 
400 TO 4,000 H. P. 

Strike the keynote of high 

efficiency and superior con- 
struction. Made in an en- 
tirely new plant, newly 

equipped with up-to-date 

machinery. A strong point 

made of 

PROMPT DELIVERY 

Don't hesitate to write us 
for ee particulars. 

ndence invited regarding 
the bu buiiding and repairing of heavy 
mining machinery. 

Quincy Engine Works 
2905 Spruce St., Quincy, Ill. 

RESULTS GUARANTEED 
Descriptive Pamphlet 

Furnished on Application 

Loomis-PETTIBONE COMPANY 
ENGINEERS 

52 Broadway, New York, V. S.A. 

ha 
>. ss 

| <¢ 

9 ROR OES STN oe Seer ere 
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Tell us Where You're At, 
if you are in the market for a Stamp Mill-— 
any size or number of stamps. We are the 
exclusive uianufacturers of the Montgomery 
patent Self-Contained Three, Five and Ten- 
Stamp mills. We also manufacture standard 
Stamp Mills, Crushers, Rolls, Jigs, Concentra- 
tors, Screens, Elevators, Tramways, in fact 
anything used about a mine, mill or smelter. 

If you’d like to know more about it, just write us 

Where You’re At. 

THE J. H. MONTGOMERY MACHINERY CO, 
Denver, Colorado, U. S. A. 

\ Double Rope 

sg) 
VULCAN 

| ROPEWAYS 
Sa (Single Rope 
ci eee System) and 

——~~e Other Rope 
=—— Haulage 
— Systems. 

i PS 
St NP 

<b 

‘ 
ae 

= Send for Catalogue 

Steam Brekr and Steam Reverse. ¢Safety Device to prevent Overwinding. 
Ventilating Fans and Acid Proof Mine Pumps. 

Quotations cheerfully furnished. Write for Catalogue. 

CRAWFORD & McCRIMMON CO. 
BRAZIL, IND., 

| 

i — a 
> 

=o 
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Yulean 

fanart ot SAN FRANCISCO, CALIP. 

DIRECT MOTION GEARED HOISTING ENGINES 

We make them and 
we make them right 

Catalogue D tells 

OilWater 

Riveted Pipe 
For Oil Wells—For Irrigation, Mining, 

Power Plants and Water-Works. :: : 

TANKS 
For Oil, Water and Cyanide Plants. 

S~= 

W. W. Montague @© Co. 
San Francisco 

By WILLIAM 
M. BARR. 

Just 

Published { { Combustion of Coal. 
A practical catechism for engineers, firemen, students, and all others interested in 

fuel economy and the suppression of smoke from stationary steam boiler furnaces, and 
locomotives. This most useful book has been prepared with special reference to the 
gereration of heat by the combustion of the common fuels found in the United States, 
and applies directly with the conditions requisite to the economic and smokeless com- 
bustion of bituminous coals in stationary and locomotive steam boilers, 18mo, buck- 
ram, freely illustrated. 

Price $1.50 

ENGINEERING AND MINING JOURNAL, 253 Broadway, New Yor 

HOISTING 
STATIONARY 

pilINING WORKS 
and C 0. 

PUMPING 

518 W. Sth Street 

you about them Kansas City, Mo. 
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C. PASS & SON, Ltd. CYANIDE 
BRISTOL, ENGLAND 

Soft Pig Lead, Ingot Copper, Anti-| 
monial Lead, Tin & Antimony Alloys 

POWDER 

MINERS’ jotrevic aciD 
2 Stone St. | 

Sell 
Buy | Dross ——— es Tin, Fuerst Bros & Co. NEW YORK | 

omanTiNecaRPenter, froccw Sulphur Refining Apparatus 
GOLD Umpire Assavs Solicited. 

Most Complete Plant 
in Southwest. 

114 N. Main St.. Los Angeles, Cal. 

NATIONAL METAL CO. 

Gold, Silver, Lead and Cop-| 
per Ores, Mattes, Bullion, 
Sulphides and Cyanides 

We receive and pay for producers’ 
output at point of production 

New York Office, 120 Liberty Street 

City of Mexico Office, Calle del Coliseo! 
Nuevo No. 4 

Cable address. ‘‘ Lewisco.” 

L. Vogelstein 
62-64 William Street, NEW YORK. | 

Mine Examination ; Ore-Sample Tests 

| Special attention and interest in the Develop=- 
ment of domestic native Sulphur Deposits 

EDW’D F. WHITE, Mec. Engr., Pres. and 

Mgr. S. C. W. S. CO. 

kaa: 

For Ico Machine Brino 

Works: Jackson and Meadow Sts. 

-REPRESENTING.. 
ARON HIRSCH & SOHN 
HALBERSTADT, GERMANY 

Cepper, Argentiferous and Auritf- 
erous Copper Ores, Mattes 

and Bullion, Lead, Tin, 
Antimony, Spelter. 

Matthiessen & 
|Hegeler Zinc Co., 

LA SALLE, ILLINOIS 
ASBESTOS sn 
‘ASBESTIC | 

_ 

Battery Plates. Selected Plates for 

for Paper and Card 
Washboard Blanks. 

A new edition of this valuable work 
by Robert H. Jones, F.S.A., Minera- 
logist and Asbestos Specialist, almost 
entirely re-written, containing many 
new facts and bringing the subject 
down to the recent important develop- 
ments at Danville, Que. 

of finding out, after 
treat your ore. OU 

Fully illustrated by many line 
Collotypes and Plates. . . . 

PRICE $6.00 

ENGINEERING AND MINING JOURNAL 
253 BROADWAY, NEW YORK 

ful —e 
silver ores by cyanide. 

Testing Works, 1716 Blake St. 

The “Johnson” Filter Press 

For the Complete 
Separation of Solids 
from Liquids by 
Filtration. 

...ALSO.... 

Saas Shoaeeeane. 

s Steam & Power Pumps, 
Filter Cloths and Filter 
Paper. 

JOHN JOHNSON & CO., 

95-97 Liberty Street, New York City. Works: GARWOOD, N. J 

THE ENGINEERING AND MINING JOURNAL. 

BLEACHING PICHER LEAD CO. 

320 Sansome Street, Room 1, San Francisco, Cal. 

Brimestone Refiners, Bayonne, N. J. 44S BrotHers, Agents, 27 William St., New York 

THE SOLVAY PROCESS CO.’S 

CHLORIDE OF CALCIUM 
‘(FLUID or SOLID) 

For the Desulphurization and Chlorination of Ores 

THE CARBONDALE CHEMICAL CO. 
GENERAL SELLING AGENTS, CARBONDALE, PA. 

THE PENNSYLVANIA SWEEP-SMELTING & REFINING CO. 
(INCORPORATED 

. SMELTERS AND REFINERS OF 
Gold, Silver, Lead, Bullion, Furnace-Products 

on Consignment or Purchased 
ANALYTICAL CHEMISTS 

Are You Confronted with a Difficult Ore-Separating Problem ? 

The Wetherill Magnetic Senarating Process 
MAY PROVE THE SQLUTION 

Apply to WETHERILL SEPARATING COMPANY, 52 Broadway, N. Y. 

Special sizes of Zinc cut to order. ied 
tch- 

ers’ and Lithographers’ use. Selected Sheets 
Makers’ Use. Stove and 

ZINCS FOR LECLANCHE BATTERY 

DON’T TAKE CHANCES 
ou have erected an expensive Mill, that the method desi 
TECHNICAL DEPARTMENT is kept up solel 

of testing all kinds of ores and tailings, and our record of r 
every instance achievements on the large scale such as we ha f 
oratory tests—should satisfy the most exacting inquirer. We make a Specialty of 

CYANIDE. VW 
and claim to have introduced the use of Cyanide to this Western country by the 

MACARTHUR-FORREST. PATENT METHODS : 
Many of the large low-grade propositions in the West owe their success entirely to 

these processes; our experts, however, are aveeatty devising improvements, the latest 
aos a method for overcoming the difficulties which ha u 

a of ores containing copper, and also a method for the profitable handling of 

THE GOLD AND SILVER EXTRACTION COMPANY OF AMERICA, Ltd., 

Dec. 28, Igor. 

PHELPS, DODGE & C0., 
SELLING AGENTS OF THE 

Copper Queen Consolidated Mining Co. 
Detroit ——— Mining Co., of Arizona. 

United Globe Mines. . 

Dealers in TIN PLATE, SHEET IRON, 

PIG TIN, LEAD, SPELTER, SHEET 

ZINC, INGOT COPPER, SHEET 

COPPER, BRASS, ETC. 
Oor. Oliff and John Sts., NEW YORE, 

CONCENTRATION OF ORES BY OIL. 
Attention is called to the possibilities of 

this process for treatment of ores subject 
to heavy loss by regular methods. The 
finest slimes and floating mineral saved. 
Specific gravity not involved, so that sepa- 
ration from heavy spar, garnets or other 
heavy gangue is possible. Pamphlet on 
application. Samples of ores or tailings 
tested. YOUNG & PARK, 

4 Broadway. New York. 

MANUFACTURERS 

SUBLIMED WHITE LEAD 
AND PIG LEAD 

Rooms 319-320 Western Union Building 

, CHICAGO, ILL. 

Quicksilver For Sale 
—BY— 

EUREKA COMPANY 
OF SAN FRANCISCO 

THE 
NN 

a) *-* For rail] y a. B. HAGSTOZ co., 

LIMITED. 

Smelters, Refiners and Assayers 
«-»+-DEALERS IN.... 

GOLD, SILVER, PLATINUM & MERCURY 
709 Sansome Street, PHILADELPHIA, PA. 

Works: Riverside, Burlington, Co., N. J. 

FILTER PRESSES. 

Office: 711 Walnut St., PHILADELPHIA, PA. 

Denver.—WM. R. PERRIN CO.—Chicago. 
Toronto, Canada. 

Smelters of Spelter 

| 

SMITH-VAILE 

FILTER PRESSES 
For Filtering Slimes and the Separa- 

tion of Solids from Liquids. 

And Manufacturers of 

Sheet Zinc and 
| Sulphuric Acid 

ed won’t 
for the purpose 

ult owing in almost 
predicted from our 

Special Presses Built to Suit the 
Business for Which they may 
be Required. 

WE ALSO BUILD 

Sinking Pumps, Electric Pumps and Heavy 
Pressure Pumps for Mines. 

The Stilwell-Bierce & Smith-Vaile Co. 
255 Lehman St., Dayton, Ohio 

w OR K 

ve hitherto prevented the success- 

e Waring System of [lagnetic Separa- 

208-10 McPhee Bidg., DENVER 

” tion and Classification.  22shtt4's.ths Treatment of 
Works in operation at Webb City, Mo., where practical tests are made on large scale 

for benefit of producers of refractory ores. Fully equipped laboratory in connection 
with works. Address inquiries and samples for preliminary examination to 

THE WEBB CITY SAMPLING WORKS, Webb City, Mo. 
J. C. STEWART, President. GUY H. WARING, [anager. 

For estimates upon erection and equipment of Ore Dressing and Separating Plants, 

address... THE WEBB CITY IRON WORKS, Webb City, [lo. 
(Makers of General Mining Machinery). 

IMPROVED AMALGAMATION 
SAVES 

“FLOUR”? AND “RUST Y’’ GOLD 
From eight to twenty per cent additional saved on the plates. 
Can be applied to any mill without disturbing existing arrangements. 
Merits proven in mill runs in Colorado, Montana and South Dakota. 

STATE, COUNTY AND MILL RIGHTS. 

THE INTERNATIONAL METAL EXTRACTION 6O., 
226 Equitable Bidg,, Denver, Colo. 

Detailed Information 
Furnished Upon 
Application. 

_ Correspondence Solicited. 
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CYANIDE TANKS! MINING 
LEACHING TANKS mr | = Estimates Furnished for Complete 

SOLUTION Cyanide Plants. 

<oel i } 
WATER mci 

OIL 
EXTRACTION BOXES 

ZINC SHAVINGS 

‘< ‘ i / 

) 
NA 

‘“ aie Hi ii 

a 
Send for Illustrated Catalogue of Cyanide 
Tanks and Fixtures, Mailed Free. . 

Pacific Tank Company, 
MANUFACTURERS 

. a. 
“ce 

35 Beale Street, San Francisco, Cal, 
348 E. Second Street, Los Angeles, Cal, 

Tw Ars to t.ureco. NEW STANDARD 
RAIL 

Challenges 
All 
Competitors 

12 and 16 Ib. new rail in quantities to suit, Sub- 

ject to immediate sale, 

Cars of 

All Kinds, 

Switches, 
Frogs and 

Equipments. No. 1010. Switch, all Riveted to 
Channel Ties No. 1025. Frog 

WELLER MFG. CO. 
MANUFACTURERS OF 

Elevating and Conveying Machinery, 
Steel Automatic Dump Cars, Screens, 
Rope Transmissions, Friction Clutches, 
Pulleys, Shaftine, Bearings, Gears, Etc. 

gag yay 
Treat Your Ores, 
Save Your Values, 

Concentrate and 
Amalgamate 

In substance at one 
operation by the.... 

SEND FOR 

GENERAL 

CATALOGUE. 

—Main OFFICE—— 

118 NORTH AVE., 

. . CHICAGO... 

Hooper 
Pneumatic 
System. 

We Use Neither Water, Chemicals nor 

Quickstiver. 

Ores, Etc., Treated : 

GOLD, 
LEAD, 
ZINC, 
MICA, 
TIN, 
SLAGS, 
SILVER, 
COPPER, 
CHROME, 
NICKEL, 

Will erect Concentrators for Respuusible Parties at our own expense, in competition 
with any other make, and if we don’t do better work we will take them out. Have excelled 
all others so far and know whereof we speak. Practical tests can be made on these machines 
at either Los Angeles or the Alexanders Assay office and ore testing works, Denver, Colo. 

LESS WATER, LESS POWER, GREATER CAPAC- 
ITY, BETTER PERCENTAGE OF SAVING 

Competitors may accept this as a challenge, and name time and place for experiments. 

CORRESPONDENCE SOLICITED 

P. B. McCABE & C0.,602 N. Main St., Los Angeles, Calif. 
51S 17th St, DENVER, COLO, CITY OF MEXICO OFFICE; S. Juan De Letran 4, 

C. H. SNOW & CO. 
Mining Machinery & Supplies 

Purchasing Agents 
Particular attention given the Mexi- 

can, Central American, and South 
American trade. 

320 California St., San Francisco, Cal. 

Extra Strong 
Steel Wheels 
for heavy hauling. Wheels 
to carry any weight up to 
20tons. Especially adapted 
to ore hauling. Let us 
quote you prices on metal 
wheels for any purpose 
whatsoever. Wealso make 
a line of wagons for heavy 
hauling, suited to mount- 
ainous orrough roads. Cat- 
alogue and prices on appli- 
cation. 

CLAYS, 
GARNET, 
GRAPHITE, 
FLUOR SPAR, 
CORUNDUM, 
ANTIMONY, 
CINNABAR, 
BLACK SANDS, 
ANY SANDS, 
MIXED ORES, 

METALLIC ORES. 

Cable Address, ‘‘ Tucati”’ 
Moreing and Neal’s or Western Union Codes 

Floor Space, 8 z 6 . weight. - Ibs. 

Saar See on Write for Shipping Tags, 

WHAT THEY SAY: 
Capt. C. S. Collins, 58 Broad St., N. Y., 
a ‘It’s the best GOLD saver in the 

world.”’ 

Capt. H. R. Gillingham, Cid., N. C., says: 
“Saves the minutest float Gold, and after 
two years’ use am convinced it is the only 
machine that will save float Gold.” 

Earle C. Bacon, Engineer, N. Y., says: 
“Samples (concentrates) received and are 
finest work I have ever seen in that line.”’ 

Sam Keast, Supt. Buster Mine, A. T. 
says: ‘‘Will do perfect work and save all 
the Gold, fine or coarse, with proper usage, 
oo save Gold readily that floats on wa- 
er.” 

Dr. Thos. H. Hicks, Expert in Gold and 
Silver Treatment, Ft. Wayne, Ind., says: 
“That little machine is a daisy. The fact 
that you readily save values that float on 
water is to me the most convincing argu- 
ment against the wet system.” 

of these Haulage Ma- 
chines sold to 1 Mining 
Corporation for Under- 
ground Haulage. Just 
received an order for 6 
more. 
It pays to haul by power. 

HAVLAGE DEPARTMENT 

The Webster, Camp @ Lane Co. 

THE HOOPER PNEUMATIC SYSTEM is the only reliable method of treatin 
mixed, slimy or rebellious ores. Zinc and lead combinations handled in g 
shape, when every other process failed. Write for pamphlets, testimonials, 
etc. Address 

GENERAL CONCENTRATES CO., 
Suite 1402, 128 Broadway, New York, N. Y. 
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Powell’ 
Patent 

No Back Pressure on the Pump. 
The disk swings and gives free and unob- 

structive passage. 
Works equally well on vertical or hori- 

zontal pipes. 

Simple. Efficient. Reliable. 
We guarantee satisfaction or no _ sale. 

Order through your jobber or of us direct. 

THE WM. POWELL CO. 
CINCINNATI, 0, 

N. Y. Agency, H. H. BEALS, 51 Cliff St. 

The Mineral Resources 
of Colorado. 

Colorado is now acknowledged tobe the greatest 
mineral producing state, and yet its treasure vaults 
have hardly been vpened. The hills in whose bosoms 
still lie untold riches have only been scratched over. 
Concise and carefully prepared pamphlets have been 

fesued by the Passenger Department of ‘‘ The Colorado 
Road,"’ Colorado & Svuthern Ry., on the different min- 
ing districts of the State. These publications will be 
= upon receipt of stamps to prepay postage, as 

ows: 
Hints to Pros DRT coscnnesss - Leent 
Blue River Gold Fields...... ieonee 1 cent 
Swandyke Gold District......,.... Lcent 

‘Address TT. EK FISHER, 
Genera! Passenger Agent, Denver, Colo. 

IZ Made in four sizes, holding %, %, 

© 

** Universal ”’ 

CINCINNATI, 

ft A h D Compressors 

THE LUNKENHEIMER GLASS BODY OIL PUMPS 
Are easy to fill, attach and operate. 

I pint, I quart of oil. 
can be attached either vertically or horizontally by 

and shank which are interchangeable. 
Oil Pump, Fig. 495, can only be at- 
tached vertically. 
handsome design and highly finished, 
and warranted to satisfy. 

Specify “Lunkenheimer” make and 
order from your dealer. 

Write for catalogue of superior 
brass and iron steam specialties. 

THE LUNKENHEIMER 
SOLE MAKERS AND PATENTEES 

BRANCHES: New York, 26 Cortlandt Street 

Montana Ore Purchasing (0.) "2 
F. AuG. HEINZE, Pres, and Genl. Mer. ARTHUR P, HEINZE, Sec. } 

JORN MaoGrnniss, Vice-Pres, STANLEY GIFFORD, Treas 

Authorized Capital, $2,500,000; Issued, $2,000,000. 

Surplus, $1,627,000. Dividends Paid, $2,080,000. 

PURCHASERS, SMELTERS AND REFINERS OF 

foppea, SILVER aKD GOLD Ones 
Smelting Works, BUTTE, MONT. 

BUTTE, MONT., and 31 NASSAU St. NEW YORK. PP B E Ss LY‘? Lig 

7, . FOR METAL WORKERS & 

ILL * USA Sitcatatocur 

Offices t 

The T. A. Gillespie Company, Exsineers and Contractors, 
Riveted Steel Pipe. 

s 
0 

West Virginia Fire Clay Co., 
THORNTON, W. VA. ( 

Fire Clay for Glass Pots, Coke Ovens, Furnaces, 

Smelters and Buff Building Brick. 

SMOKE STACKS 
STANDPIPES 

TANKS, BOILERS 
PLATE AND FORGE WORK 

TIPPETT & WOOD, Phillipsburg, Nd. 
HAZARD... 

MANUFACTURING 
..COMPANY., 

PITTSBURGH OFFICE, Westinghouse Building. 
NEW YORK OFFICE, Empire Building. 

Manufac- 
turers of 

Weston Electrical Instrument Company 
Waverly Park, Essex Co., N.J.. U.S.A. 

Bertin: European Weston Electrical Instrument Co., 
Ritterstrasse : 

Lonpon: Elliott Bros., 101 St. ‘Martins Lane. 

Weston Standard Portable Direct Reading Voltmeters 
Millivoltmeters Volta meters, Ammeters, Milliameters, 
Ground Detectors, and Circuit Testers, Ohmmeters, 
Portable Galvanometers. 

Our Portable Instruments are recognized as THE 
STANDARD the world over. The Semi-Portable Labor- 
atory Standards are still better. Our station Voltmeters 
and Ammeters are unsurpassed in point of extreme accu. 
racy and lowest consumption of energy. 

Weston Stanparp PorTas_e 
Direct Reapinc Vo_rmerer. 

{Sellers Restarting Injector 
Glass body shows stage of oil. 

The “Universal” 
transposing a plug 

Peale he Le 
PERM eme Uy 
moderate cost 

= | Perfectly auto- 
| a _ matic, has wide 

| =) A ese meta 

fies, and raises 
water prompfly 

30th styles are of 

Te meen gle] 
ae 

Very simple, 
has few parts 
Fem tk 
repaired 

Fig. 495 All Uae interchangeable , made ree 

cot, the best bronze, and the workman 
ship 1s perfect. Send for special 

5 catalogue descriptive of this Injector. 
O., U. S. A. No. 9 

JENKINS BROTHERS, Setting Agents General Office and Works, WILKESBARRE, PA. 
New York, Boston, Pxita, Cricaco Now York : 60 Dey St. 

Chicago: H. Channon Co, 24 Market St. 

RAND 
DRILL CO. 
128 BROADWAY, N.Y. 

London, 35 Great Dover Street 

OST 
ODERN 
AGHINES 

DRILLS 

Robins Belt : THe Copper Kine, Limitep 
onveyors 

Pacific Coast Smelting and 
tee Refining Works. 

Seal Bluff Landing. Cal. 
COAL 
HANDLING 

Are for many reasons the Best 

Mines: 

Fresno County, Cal. 

Purchasers, Samplers and Smelters 
of Gold, Silver and Copper Ores, 

and Furnace Products. 
Offices: 

Send for special illustrated 
Catalogue entitled ‘‘Coal Handling. 

Basildon House, 7-!! Moorgate 8t.. 

London, E. C., England. 

Crocker Building. 

San Francisco, California. 

Robins Conveying Belt Go. 
16 Park Row, NEW YORK 




