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Twice DURING the past two years the writer has 

been called upon to assume control of the editorial 

columns of the ENGINEERING AND MINING JOURNAL; 

first during the last illness and after the death of 

Richard P. Rothwell, and lately after the retirement 

of Dr. David T. Day and the appointment of Mr. 

Edward W. Parker on the Anthracite Strike Com- 

mission. On neither occasion was such control 

sought; but it was accepted as a necessity of the ex- 

isting situation, and without shrinking from the re- 

sponsibilities involved. In turning over the chief 

editorial management to Mr. T. A. Rickard, who 

assumes charge with the next number, I may be 

permitted to speak a word for myself and my asso- 

ciates of the old staff of the JourNAL, who have ably 

supported their temporary chief. 

On both the occasions referred to the work was 

taken up with the limitations involved in the uncer- 

tainty of its duration. What these are can be better 

understood on the inside than on the outside, but 

readers can appreciate at least a part of them. There 

has been, however, a fixed purpose on the first occa- 

sion to maintain and on the second to restore the 

high standard fixed by the late Richard P. Rothwell. 

As to how far this purpose has been carried out, 

the readers of the JouRNAL must be the final judges. 

For myself and my associates, I have to say that we 

are ready to accept all fair criticism and do not fear 

comparisons. The work has been hard, and for 

months was done at high pressure; but it has been 

done, and to the best of our ability. 

Thanks are due to the contributors and corre- 

spondents who have so well supported the. manage- 

ment; and with all of them I hope that past cordial 

relations will continue. 

In conclusion I may say that it is with entire satis- 

faction that I turn over the chief editorial control 

to Mr. Rickard; and that he will have the cordial 

support of the old staff in endeavoring to make the 

ENGINEERING AND MINING JouRNAL better each year 

than it has been in the past. FREDERICK Hopart. 

R 

THE MEETING of the American Society of Mechan- 

ical Engineers in New York recently was largely 

devoted to a savage attack on the metric system. It 

does not appear, however, that any particular im- 

portance is to be attached to the so-called action. 

The conservatives, who have been all along op- 

posed to change and progress, rallied in consid- 

erable force at a meeting otherwise thinly attended, 

and for the time being had everything their own 

way. The proceedings certainly did not represent 

the opinions of a majority of the members, and we 

are sure that a great many will regret that a noisy 

minority should have managed to make the Society 

ridiculous in the eyes of the world. 

R 

A NEW TRADE has been opened in an experimental 

way through the purchase by the Dominion Steel 

Company of a quantity of iron ore from the mines 

of Swedish Lapland. The completion last year of 

the railroad from the mines to the port of Ofoten, 

gave those mines an outlet to the Atlantic which 

has already been utilized in making shipments to 

Great Britain. The plan proposed for the shipment 

of this ore to Cape Breton furnaces, involves the 

shipment of return cargoes of Canadian coal. If 

this can be carried out, it will, of course, affect a 

material reduction in the cost of shipping the ore. 

It is somewhat doubtful, whether the 

Canadian consumption will permit the shipment of 

any very large quantity of coal abroad. 

x 

however, 

WE ARE PLEASED to see that the Grand Jury in the 

Telluride District in Colorado is showing a com- 

mendable activity in endeavoring to find out and 

punish the perpetrators of the Collins murder and 

other outrages. A number of additional arrests have 

been made, including Vincent St, John, the president 

of the Telluride Miners’ Union, and these cases will 

be brought to trial as soon as possible. St. John 

is indicted on two charges of murder, one of assault 

with intent to commit murder, and one of assault with 
intent to commit robbery. The other arrests are of 
men supposed to be concerned with St. John in the 

cases now under investigation. It is to be hoped that 
the trial of those indicted will be prompt and that 
the present action will have a salutary effect in break- 

ing up a condition which had become intolerable. 

R 

Late European advices note the formation of a 
great iron and steel and steel combination, which 
is to include all the important works in Austria- 

Hungary. The new organization is not a trust in 

our sense of the term, but a “Kartel,” or syndi- 

cate, under which each establishment is worked 

separately under the supervision of the central 

board, which regulates the output and fixes the 

prices. The new kartel includes practically every 

important iron and steel interest in the Dual Mon- 

archy, such as bars, plates, rails, nails, and wire. 

It will include 23 concerns, the combined capital 

of which is about 280,000,000 kronen. The agree- 

ment is for 10 years, running until 1912. The Aus- 

trian and Hungarian kartels have been organized 

separately, but they will work jointly. The Aus- 

trian organization has 18 members, and the Hun- 

garian 5. This is the most important agreement 

of the kind yet made in Austria-Hungary, and it 

is quite possible the Government may have some- 

thing to say about it. 

R 

THE STRIKE of the coal miners in France is now 

practically at an end, although some local dis- 

agreements remain to be settled. These relate 

chiefly to variations in local rates, and to the 

refusal of some companies to take back men who 

had been active in promoting the strike. 

France is to have a Coal Strike Commission of 

its own, as a result of the late movement, the 

Chamber of Deputies having appointed a special 

commission from its members to investigate the 

causes of the conflict and the conditions of .work- 

ing in the mines. The Socialists and others suc- 

a , 
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ceeded in adding some amendments to the resolu- 

tion appointing the Commission, which seem 

rather curious. Thus the first project the Com- 

mittee will examine relates to the organization of 

a system by which the miners shall participate in 

the profits of the mine, under penalty of the col- 

liery owners losing their concessions. The Cham- 

ber voted urgency for this proposition, which 

will naturally meet with strong opposition from 

the operators. 

R 

Tue YuKon RecGIon seems to be passing 

through its transition period with less trouble 

than might have been expected. The substitu- 

tion of workings on a large scale, with heavy 

capital for the individual operations which char- 

acterize a new placer mining country, has begun. 

It is, however, proceeding quietly, and the small 

operators are still successful and prosperous 

enough to make them an important element. 

While some hydraulic work has been done, the 

conditions of the country do not seem to favor 

the belief that hydraulic mining will be a very 

important element in the region. Dredging in 

the rivers and creeks was tried this season with 

such success that next year it is probable a large 

number of dredges will be at work, notwithstand- 

ing the drawback of the very short working sea- 

son. Already much machinery for dredge work 

is on the ground, ready for next year. 

A feature of this seasgn was the large number 

of locations of quartz claims made, over 4,000 

having been filed. Of course, a large proportion 

of these will amount to nothing; but it looks as 

if a good deal of exploration and development 

work will be done next year on these claims. 

R 

THE PURCHASE of the Union Steel Company’s 

property by the United States Steel Corporation is 

referred to in our news columns. The Union Steel 

Company was itself a consolidation of the Union Stee) 

Company, whose works were at Donora, near Pitts- 

burg, and of the Sharon Steel Company, with plant 

at Sharon, Pa. The consolidated plants are sold to 

the Steel Corporation for $45,000,000, to be paid in 

bonds secured by mortgage upon the properties. 

The transfer includes all cash assets and a large 

working capital. 

In some quarters this transaction has been taken 

as evidence that the United States Steel Corpora- 

tion has entered upon a new policy of absorption, 

and that it intends to buy up all its possible or prob- 

able competitors. We do not think that such an in- 

ference is justified by the facts of the present pur- 

chase. There were special reasons for the trans- 

action, which may not exist in other cases. The 

Union Company’s plants for making wire, sheets, 

tubes and tin-plate will supplement those of the 

Steel Corporation, or perhaps take the place of 

some of the older ones, and strengthen the com- 

bination in the direction in which it has been weak- 

est and most open to competition. Moreover—and 

this was probably one, of the strongest arguments 

for the purchase—the Union Company controls some 

valuable iron ore properties on the Marquette and 

Mesabi ranges, the possession of which will ma- 

terially strengthen the Steel Corporation’s position 

in the Lake Superior region. All of these considera- 

tions doubtless combined to make the deal a desirable 

one. 

THE DISPUTE between the German Coke Syndicate 

and the blast furnaces still continues. The Syndicate 

has refused, as we have already noted, to reduce 

the price of blast furnace coke, and the rate fixed 

for contracts for 1903 is 15 marks ($3.57) per ton 

on cars at the ovens. This is the same price that is 

charged for the current year, and only 2 marks low- 

er than the high price of 1900 and 1901. Some slight 

reduction was made in foundry and broken coke, 

but these have been of no importance to the fur- 

naces. The price is still one-half more than was 

charged up to 1898, and the furnace owners not 

unreasonably hoped that some allowance would be 

riade in view of the heavy decrease of the price of 

rig iron. The Coke Syndicate, however, held its 

position so strongly that it was able to refuse all 

concessions. The only offset which the ironmakers 

will obtain is an increase in the bounty on iron 

exported, which will be under the new agreement, 

2% marks for each ton of pig iron and 10 marks 

for each ton of wrought iron or steel sold for for- 

eign consumption. This bounty is paid jointly by 

the coal mining and iron syndicates, and the Coke 

Syndicate contributes a small proportion owing 

to the connection with the coal mining syndicate. 

The results of the negotiations are, however, very 

unsatisfactory, and there is talk of an appeal to 

the Government. 

R 

DIVIDED COUNSELS. 

Mining companies as aggregates are capable of 

all the folly which human nature in detail is apt 

to exhibit. An Australian correspondent has drawn 

our attention to the comedy at Mount Lyell. In that 

rich copper district of Tasmania there are two 

large mines; one is owned by the Mount Lyell 

Mining and Railway Company, the parent organiza- 

tion of the region, and the other is the property of 

the North Lyell Copper Company. These properties 

are in a metallurgical way opposite and comple- 

mentary; the first contains an enormous mass of 

sulphide ores, carrying barely 2 per cent of silica, 

while the other is characterized by an impregnation 

of bornite in quartzite, yielding an ore which car- 

ries 75 per cent silica. Although the distance sepa- 

rating the two mines is only half a mile, and they 

are connected by rail, nevertheless, they have per- 

sisted in declining, the one to use the basic flux 

absolutely necessary to the treatment by smelting 

of a very siliceous ore, and the other to buy on fair 

terms the siliceous mixture required for satisfac- 

tory concentration by matte smelting. This absurd 

situation has grown out of an original feud between 

the organizers of the two corporations, and it has 

progressed so far that the North Lyell Copper Com- 

pany has spent $2,000,000 in railway, docks, wharves, 

etc., all of which would have been unnecessary if a 

suitable agreement had been made with its neigh- 

bor. At the same time the mine has been robbed in 

the effort to turn out copper for shipment to Eng- 

land. It was originally intended to select the rich 

ore and concentrate the remainder, and then smelt 

the two classes of product in a reverberatory, but 

this has not been done, the smelter being first erect- 

ed and then the concentrator, and affairs so mis- 

managed that both are failures. In this fiasco there 

crops up again that old pernicious source of trouble, 

namely, the friction between a local board of di- 

rectors and the London board. This has hurt many 

an Australian undertaking, and ordinarily results 

in. divisions to which the mine is too often eventual- 

ly sacrificed. 

R 

THE CASE AGAINST TRADE UNIONISM. 

In an address on “Labor Unions from an 

Educator’s Point of View,” delivered before the 

Colonial Club, of Cambridge, Mass., on Novem- 

ber 22, President Eliot, of Harvard University, 

amplified the expressions of opinion in a previous 

address, which had already become the subjec: 

of considerable comment. President Eliot re- 

views the problems arising from the avowed 

policy of the labor unions, which are certainly 

among the most serious of the day, in the calmest 

possible manner. He looks upon them as a scien- 

tist, absolutely without prejudice and bias _be- 

cause of commercial or political interest. He 

finds much to approve in what the unions have 

accomplished in behalf of those who labor with 

their hands, and conceives that they have great 

potentiality for further good, but on the other 

hand, he finds many misuses of power and the 

promotion of doctrines which are not only dan- 

gerous to society, but also are harmful to the 

men who adopt them. His presentation of the 

case against the declared policy of the labor 

unions is perhaps the clearest that has been made. 

It falls under these heads: 

1. Limitation of the number of apprentices; 

the exclusion of the newcomer for the protection 

of the old hand. 

2. Limitation of the day’s output of the indi. 

vidual laborer, which is based on the theory that 

there is a definite demand for the product of any 

industry, and if that demand is satisfied by a por- 

tion of the laborers in the trade there must be 

another portion who can get no work. 

3. The establishment of the uniform wage, put- 

ting the good workman and the inefficient one 

upon the same basis. 

4. The resort to violence to compel yielding 

to demands, which is the only method open to 

the unions of the unskilled laborers. 

President Eliot points out ably the fallacy 

of the theories on which these doctrines are 

founded, and in the injustice and danger of put- 

ting them into practice. He thinks the remedy 

for the difficulties which are constantly arising 

between employers and employees lies in arbitra- 

tion and stipulated agreements, and considers 

that the latter may be carried out even if the 

labor unions remain unincorporated associations. 

With respect to that we do not have so much 

confidence. As at present organized the labor 

unions are irresponsible bodies, and no pena'ty 

can be enforced for failure to keep agreements, 

which is not fair to the other party, upon whom 

responsibility can be fixed. It would be hig'ily 

desirable to require the labor unions to become 

incorporated, but to that they are opposed, dre2d- 

ing the action of the courts just as they dread «he 

action of the executive arm of the law, and aim 

ever to paralyze it. The widespread distress 

was caused by the recent coal strike ‘as 

given the movements of the labor. leaders a great 

prominence, and the time is now opportune to 

make progress toward the settlement of the labor 

question. Incorporation of the unions and faith- 
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ful execution of the existing laws against disor- 

der and violence will do a great deal. It is time 

for the people who are not union members to 

stand up for their rights. The total number of 

union members in the United States cannot pos- 

sibly be placed at more than 2,000,000 (Col. 

Wright is unable to count more than 1,700,000), 

and their actions are therefore those of an actual 

minority of workers. 

R 

THE CLOSING YEAR. 

In the next number of the JouRNAL we propose to 

show the great achievements of the year now drawing 

so closely to its end. We intend to give, as in former 

years, a summary of the progress made during 1902 

in the different branches of the mining and metallur- 

gical industries. That it has been a great year for 

inost of them, many of our readers know in a general 

way, if they do not appreciate the magnitude of the 

details, but these will be fully shown next week. 

This week, however, as we draw near the close of 

the year, it may be well to follow the old custom, and 

to consider a little the mistakes that we have made, 

the faults that we committed during the past twelve 

months, and to see if we cannot draw from them 

some warning as to our best course for the new year. 

We have not space here to call attention to all of these 

shortcomings as fully as we might wish to, and there 

are only a few salient points which can be briefly 

touched upon. 

As everyone knows, 1902 has been a year of unex- 

ampled business activity, and of enormous production 

in almost every line. It has also been a year in 

which we have intensified the process which was begun 

two or three years ago of consolidating business in- 

terests and of bringing’ together enormous aggrega- 

tions of capital. Even before the year closes we have 

had serious warnings that this process has gone on 

too fast and too far; that we have locked up too 

much of our available floating cash in enterprises 

capitalized on the basis of a boom-period, liberally 

watered, even on that basis, and then pushed up on 

the stock markets to an excessive valuation. This 

cannot last, and as we have already said, we have 

had serious warnings that a period of liquidation is 

coming which will necessarily be painful in its results. 

lhe best that we can hope for is that it will be dis- 

tributed over a considerable period of time and thus 

avoid the absolute ruin and distress which marks 

the track of a panic. You must remember that a 

‘oom cannot last forever and that the sooner we 

vegin to take in sail and to prepare for emergencies, 

he stronger will be our position when they come. 

Another point to which very few seem to “have 

aid attention is the rapidity with which we have been 

xploiting our resources and the extent also to which 

e have been locking them up, and placing their con- 

‘rol in the hands of a few. Consolidation in a busi- 

hess way has its advantages which we have been 

omong the first to recognize. It has also its serious 

‘isadvantages and dangers. Among the chief of these 

ve count the fact which has attracted comparatively 

‘ttle notice, but to which we have more than once 

called attention to, and that is that the control of our 

ivon ore supplies is quietly but certainly passing very 

largely into the hands of a single corporation. What 

this means, and what absolute control over business 

it will give to the managers of that corporation is a 

startling reflection. The dangers attending such con- 

trol must far overbalance the’ minor advantages of 

consolidation of business, and it is time that a halt 

should be called. 

Another fault, this time of omission rather than 

commission, is that we have failed to look enough 

to the future in another direction. Our prosperity 

has been so great, and our home demand so large 

during the past year, that we have taken no thought 

of the possibility or rather certainty of a falling off 

in this demand a little later when the inevitable reac- 

tion comes. We have dropped altogether or in large 

part, the movement in favor of cultivating export 

trade which occupied such a prominent part a year 

or two ago. We have taken no steps towards culti- 

vating trade with other countries or promoting recip- 

rocally friendly relations which must be cultivated if 

trade is to grow. We cannot seek to enter the markets 

of the world while at the same time we bar out the 

world from our own, and it will not be long before we 

find that those markets are of far more importance to 

us than we at present imagine. 

Much more might be said, but these will furnish 

material for serious thought for the present. 

R 

MARKET CONDITIONS. 

Iron and Steel_—The iron and steel markets still 

remain quiet in view of the close approach of the 

end of the year, when time is usually devoted to 

stock-taking and other preparations for the business 

of the new year. New contracts are therefore few, 

but a demand still exists for pig-iron and steel 

billets for near-by deliveries which cannot easily be 

satisfied except by sales of foreign material. British 

and German agents are watching the market very 

closely and it is not difficult to place crders if parties 

are willing to pay the current prices. 

The difficulties in transportation still continues, 

and complaints about slow deliveries of coke are wide- 

spread. The railroads seem to be making more 

effort to supply car and motive power than they have 

been doing recently, but cold weather and storms 

have interfered with traffic to a certain extent, and 

the blast furnaces are still sufferers. 

It seems probable that after the new year opens, 

there will be a considerable pressure for structural 

steel on orders which have been held back in antici- 

pation of some reduction in prices. That expectation 

has been generally abandoned and contractors for 

buildings will hasten to put in their orders at as 

early a date as possible. In steel rails also, while most 

of the orders for standard sections have been placed, 

there will be a rush for girder rails for the numer- 

ous trolley projects which are to be carried out next 

season. 

Copper—The copper market continues practically 

unchanged, the influence of the holiday season, limit- 

ing busjness and holding back orders. until after the 

beginning of the year. As for two or three weeks 

past, however, there is no pressure to sell, and in 

fact many producers are not averse to a short rest. 

Stocks are not large, and the metal for immediate 

delivery. is not over. abundant. 

‘Other Metals.—The little excitement in tin which 

marked the close of last week appéars to have passed 

over, consumers’ demands being fairly well satisfied. 
The price shows little change, fluctuations having 

been rather narrow during the week. There is still, 

however, some discount on futures. 

Lead remains unchanged with about the usual good 

consumptive: demand. The fact is that this market 

has been steady so long that consumers buy only for 

their immediate needs and do not lay in any large 

stocks, 

Spelter continues quiet, but buyers show signs of 

taking hold on the recent fall in prices, and it is 

anticipated that considerable business will be done 

after the turn of the year. 

Silver has become somewhat dull again after the 

recent speculative rise, The short interest in London 

has mainly covered and the demand for actual deliv- 

eries continues light. There has been little or no 

buying in London for Indian account, the demand 

from that country having been mainly satisfied by 

recent large shipments made from New York to 

Bombay direct. 

Coal—The Western coal markets seem to be set- 

tiing down a little, although the transportation con- 

ditions are still bad notwithstanding the close of late 

navigation and the liberation of the rolling stock 

which has been utilized in carrying coal to the Lake 

ports. The Lake season closes with little or no an- 

thracite in stock in Chicago, and all the coal of that 

class which is consumed will have to be hauled by 

rail with a corresponding increase in freight rates. 

Most of the large cities in the West, however, report 

fair stocks of bituminous, and probably the better 

grades of this, such as Pocahontas and Hocking, will 

largely take the place of anthracite for the rest of the 

Winter. 

The seaboard bituminous trade shows no material 

change, except so far as transportation from mines 

to tidewater has been interfered with by bad weather. 

Nothing further can be said of the anthracite trade 

except that the companies are apparently endeavoring 

to distribute coal as widely as possible to meet the 

more pressing demands. No one is as yet supplied in 

full, and in consequence there is a good deal of com- 

plaint which could hardly be avoided. 

R 

PROPERTIES OF METALLIC SULPHIDES.— 
J. Guinchant has investigated the electrical. resist- 
ance of various metallic sulphides (Comptes Rendus, 

CXXXIV, 1224 to 1226), and in the course of his 

paper gives some figures of general interest. Lead 
sulphide melts at 1015° C, and boils at 1085° C. Tin 
sulphide melts at 1000° C., and boils at 1090° C. Fer- 
rous sulphide melts at 925° C. 

DANGER IN MANUFACTURE OF HYDRO- 
GEN.—Several fatalities occurred this year at Bres- 
lau, Germany, in the manufacture of hydrogen gas 

for filling toy balloons. The gas was made by the 
action of sulphuric acid on zinc. Investigation 

showed that the acid was arsenic-bearing and the 
highly poisonous arseniureted hydrogen was devel- 
oped in the process. Fatalities have occurred in this 
country in the decomposition of slimes from the zinc 
boxes in cyanide mills, doubtless because of the 

same reason, the arsenic being derived possibly from 

the zinc, possibly from the sulphuric acid. The lat- 
ter is the far:more likely and calls attention to the 
advisability of being sure that the acid used is free 

from arsenic. The purification of sulphuric acid 
from arsenic is so simple a matter that there is no 
excuse for putting on, the market any acid that has 
not been thus refined, unless it be certain that it is 
to be. used for a purpose, in which it will not be 
dangerous. 
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THE ANTHRACITE COAL STRIKE COMMISSION. 

We noted in our report last week the closing 

of the miners’ case before the Commission. The 

counsel for the operators then presented a state- 

ment, outlining their position and the facts which 
they will attempt to establish by evidence. They 

object, in the first place, to what they declare 
to be the acknowledged purpose of the United 

Mine Workers to establish a monopoly of the 

labor necessary to produce the coal supply of the 

nation, and they object also to any control of 

the anthracite coal business by a bituminous coal 
organization. The respondents will show, the 

statement continues: 
“That after the settlement of the strike of 1900 

there was an apparently concerted effort on the 

part of the miners to restrict the output of the 

mines, and to load fewer wagons or cars for a 

shift, instead of six or eight as before, and that 

this resulted in a reduction of output of the mines 
of over 12 per cent. This restriction 
was for the evident purpose of preventing the pro- 

ducers from accumulating a stock of coal on hand 

to meet emergencies, such as floods, and strikes, 

and when the strike was ordered in May, there 
was less than one month’s supply of coal in the 

market, showing that the strike was contemplated 
and planned a long time beforehand, and carried 
out without the slightest regard for the interests 

of the public. 
“That there is no similarity between the min- 

ing of bituminous coal and of anthracite coal, 

so as to make the wages paid to the bituminous 

miners a standard for the payment of wages to 

the miners of anthracite coal, and that the 
rate of wages in the mines operated throughout 

the anthracite region is not 40 or 50 per cent 

lower than is paid to miners in the bituminous 
region, but is actually higher. 

“That, as a rule, contract miners in the anthra- 

cite field earn $600 per annum or more, and that 
many of them earn upwards of $1,000 a year, and 

that all laborers are paid higher wages than those 

employed in other occupations of equal skill and 

training. That the average earnings of 
all employees of manufacturing establishments, 

covering over 300 different classes, skilled and 

unskilled labor, is much below the average wage 
of the miners; that the average wage 

of farm labor in Pennsylvania is about one-half 
of the miners’ wage, and much less than the wages 

paid to laborers about the mines. 

“That in no part of the State, outside of the 

large cities, are better educational facilities af- 

forded than is offered to miners’ children in these 
regions... The employees of the coal companies 
assess the coal lands, levy the taxes, generally 

to the full limit allowed by law, and expend the 

money in building up school-houses and equip- 

ping them better than in any other part of the 
country. - They have a greater number of months’ 

schooling per annum, and pay their teachers 

about double the amount paid in the agricultural 

districts of the country. 
“It will be shown by reliable statistics and the 

testimony of physicians that mining is not an 
unhealthy occupation, and that, aside from ac- 
cidents, its healthfulness compares favorably 

with all other occupations. 

“As to the third claim made by the complain- 
ants, for the adoption of a system by which coal 

shall be weighed, and fixing a minimum rate per 

ton, it will be shown that in the larger part of 
the anthracite coal field, owing to the pitch of 

the veins and other conditions, it is not only im- 
practicable, but almost impossible, to adopt such 

a system; that mining is now carried on by con- 

tract in this portion of the anthracite region, by 
which the coal is mined mostly by the yard, and 
that as all of the material, including rock and 
slate, must be brought to the surface, it is the 
only method that can be adopted. 

“As to the claim for the reduction of the hours 

of labor, without any reduction of earnings, it 

will be shown that miners and laborers do not 
now work eight hours, and that as to the miners, 
in a majority of cases, they work less than six.” 

A separate statement, in behalf of the indepen- 
dent operators, emphasized the point that the 
questions at issue are between the respective com- 

panies and their own employees. The claim was 
made also that, as a condition precedent to any 

award by the Commission in favor of the United 
Mine Workers, “there should be some substantial 

assurance on the part of such United Mine 
Workers that they will in the future refrain from 

in any way interfering with or molesting persons 

who wish to work in or about the mines, but 
who do not belong to the union.” 

The Commission has adjourned over until January 

8, when the taking of testimony will be resumed. The 
evidence put in before adjournment related wholly to 
the treatment of non-union miners and workmen 

who refused to join in the strike. 

TYPES OF IRON BEARING ROCKS IN ONTARIO.* 

By A. P. Coremany, 

Although the iron ranges of the upper part of 

the Lower Huronian are far more extensively de- 

veloped in Ontario than other varieties of iron- 

bearing rocks, yet examples of several other 

kinds of iron ore deposits are found in the prov- 

ince, and it will be of interest to characterize each 

type briefly. 

The oldest of the iron-bearing rocks, as well 
as in all probability the most important, belong 
to the Lower Huronian, or Keewatin, as Lawson 

has named the rocks in the western end of the 
province; and among them we may distinguish 
three well-marked types, that of the iron range 

proper, which is apparently the uppermost group; 

lenses of magnetite interbedded with green schist, 

as at the Atikokan, and titaniferous magnetites 

associated with basic eruptives. 

Parallel with these ancient western iron ore de- 
posits we should perhaps place the magnetites of 

Eastern Ontario, which are associated with what 

are usually called Upper Laurentian rocks, really 

the equivalents of the western and northern Hur- 
onian so far as can be ascertained in comparing 
crystalline rocks of different characters and at 

wide distances from one another. It is possible, 

however, that the Grenville series is really Upper 

Huronian and that the conglomerates found in 
it are the basal Upper Huronian conglomerate, 
like those of the Hastings series, which is inter- 

mediate in position and character between the 
Grenville series and the rocks generally classed 

as Huronian. If so, the iron ores of the area be- 

tween the Ottawa and the St. Lawrence should 

be classed as Upper Huronian. 

The Upper Huronian of northern and western 

Ontario has not yet proved to be iron-bearing in 
any important degree, though the States to the 
south of Lake Superior appear to have valuable 

iron mines of this age. 
Ascending to the Animikie, which is perhaps 

Lower Cambrian, we find the largest and most 

easily worked iron mines in the world in the 
Mesabi Range in Minnesota, but no workable de- 

. posits of this age have yet been discovered in 
Ontario, though thin sheets of ore are found near 

Thunder Bay at the base of the Animikie. 

No important iron ores, such as the fossil ore 
of the Clinton rocks in New York State, have 

been discovered in the palzozoic rocks of Ontario, 
though some beds of the Medina, just below the 

Clinton, are red from the amount of hematite 
they contain, and small quantities of hematite 
have been found in the Clinton of Cabot Head. 
All the later rocks, are absent from our province 

until the Pleistocene is reached. 
Deposits of iron ore of two kinds occur in post- 

glacial beds, bog ore in various places, though 
mined only in Charlotteville township north of 
Lake Erie; and magnetic sand, widely found and 

* Abstract of paper in Report of the Bureau of Mines of 
Ontario, 1902. 

taken up as iocations near Peninsula, north of 

Lake Superior, but not yet mined. 

Putting the matter in tabular form, we have 

in Ontario the following types of iron ore de- 
posits: 

| Upper part of the Lower Hurcnian 
| or Keewatin; Siliceous and sider- 

.| itie iron ranges. 
| Probably lower part of the Lower 

Huronian; Magnetite lenses in 
green schists. 

Titaniferous magnetite in  kasic 
eruptives. 

Grenville series, probably Huronian. 

Magnetite. 

Hematite. 

Probably Cambrian; 

Impure siderite and limonite. 

Post-glacial magnetic.sand. 

Bog and lake ores. 

Each type of deposit may now be briefly de- 
scribed, mentioning localities where it is found in 
Ontario. 
The most widely spread of the iron-bearing 

rocks of Ontario, as well as of the adjoining 
States, are the siliceous ones, commonly of jasper 

or chert or white or gray granular silica, finely 

interbanded with magnetite or hematite, the 
whole usually more or less crumpled or brec- 
ciated and standing nearly vertical. The un- 

changed iron range rock seldom carries iron 
enough to be an ore, running usually below 35 

per cent, though some magnetic banded ores in 

Commerce township, west of Thunder Bay, seem 

almost rich enough to be mined. Nor are the 
siderites often associated with them considered 
pure enough to be used as ores, since they are 

generally quite siliceous and contain considerable 
quantities of pyrites. Possibly some of them, as 
at Hematite Mountain, if roasted would make 

serviceable ores. On the other hand the second- 
ary ore bodies, chiefly hematite or hematite mixed 
with limonite, formed in special pitching troughs 
of the underlying schists or eruptives, are often 

oi excellent quality. At present the only mine 

working in Ontario on a deposit of the sort is the 
Helen Mine at Michipicoton, of which so much 

has been said that further description is not re- 
quired. The siliceous iron range rocks occur in 
practically every Lower Huronian area in On- 

tario, and have now been traced, with breaks of 

importance only where Laurentian rocks inter- 
vene, all across the northern half of the province. 

The lenticular bodies of magnetite interbedded 
with green schist and eruptives are best known 
at Atikokan, where they extend for miles parallel 

with the strike of the schists and in a nearly verti- 
cal attitude. They contain no jaspery or granu- 

lar silica, are not associated with siderite or 
graphite slate, and seem to be of a totally dif- 

ferent origin from the iron range rocks proper; 
perhaps representing original deposits in the 
schists or segregations from schists rich in iron. 

The only indication that they occupy what were 

once open fissures is the finding of small amounts 
of carbonates with them; but the amounts are too 
small to signify much. The only impurities in 
this type of ore are admixtures of the adjoining 
silicates, which are of an easily fluxable kind, or 

pyrites which often occurs in considerable quanti- 
ties, but might be removed by roasting. The ore 

is generally hard and massive. Assays of sam- 
ples from the Atikokan Range, made in the lab- 
oratory of the Geological Survey, Ottawa, show 

from 64.55 to 68.03 per cent of iron, with no titan- 
ium. There is every likelihood that millions of 
tons of high grade magnetite will be mined on the 

range in the future, though only exploratory work 

has yet been done. 7 
The other Lower. Huronian or Keewatin ores 

are also magnetites, but of a very different type, 
being strongly titaniferous and occurring as ultra- 
basic segregations in such rocks as gabbro or dia- 

base, with associated chlorite and other schists. 

Archaean. 

Animikie. | 

Pleistocene. 
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THE CAUVERY FALLS POWER PLANT. 

One of the largest and most important power 

transmission plants in the mining field. is that. just 

completed at the Cauvery Falls in the State of My- 
ore in India, which will furnish power to the mines 

f the Kolar Gold-field. Mysore is one of those 

Native States which still remain in India, having 

their own governments, but strictly under British 
mtrol. The Kolar Gold-field is in this State, and 
; exploitation has been very successful, a number 

t the mines having yielded large profits to their 

wners, while the output of the district reached a 

total of $9,422,000 in gold last year. The Cauvery 
kiver is One of the largest in Southern India, and 

the Falls presented a point where a great water 
power could be utilized at a moderate cost. 
The power plant which has just been completed 

there will furnish some 6,000 horse-power to the Ko- 
lar mines, about 90 miles distant. This power will 

be used exclusively in mining work, and is the 
largest plant of the kind yet established in an East- 
ern country. For the description which follows 

we are chiefly indebted to a series of articles in the 

London Engineer. It possesses a further interest 
for us from the fact that the electrical apparatus was 
furnished from the United States. 

The first steps towards utilizing the power of the 

Cauvery River were taken in June, 1899, when one of 

the State engineers, Captain A. J. de Lotbiniere, 
R, E., made inquiries at the Kolar Gold-fields as to 

the amount and cost of coal and wood used 
throughout the various mines. He was much sur- 

prised at the large amount expended on this item, 
and at once recognized that the gold-fields would 

form a suitable market for sale of power. The 
managers of the mines—Messrs. J. Taylor & Sons, 

of London—were approached with a view to the 
mines being supplied with electrical power in place 
of steam, and they at once éxpressed themselves 

ready to discuss ‘terms with the Mysore Govern- 

ment for the supply of electrical power. 

The late Dewan—Prime Minister of the State— 
of Mysore, Sir K. Sheshadri Iyer, and his chief en- 

gineer, Col. D. McNeil Campbell, threw themselves 
heartily into the scheme. The British Resident in 

Mysore, the Hon. Col. D. Robertson, also fully ap- 

proved of the project. In order to satisfy the My- 
sore Government that there was not an element of 
uncertainty or speculation attached to the scheme— 
that is to say, that the result of experience and 

actual practice in the transmission of power fully 

authorized the expenditure of the large capital 
which the undertaking would involve—Capt. de Lot- 
biniere was directed to proceed to America, and af- 

ter carefully inspecting the transmission schemes in 
operation in that country and Canada, he came to 

the conclusion that the scheme was _ feasible 

and certain of success. He was also directed 

to approach the Icading manufacturers of electrical 

plans in Europe and America, and obtain rough 

estimates and proposals from them, and to ob- 
tain expert opinion regarding the scheme from 
Profs. Forbes and Unwin. 

The Government of Mysore being satisfied on the 
reports of Capt. de Lotbiniere that the scheme was 

practicable and feasible, a ten years’ agreement was 

entered into with Messrs. J. Taylor & Sons, on be- 
half of the mines, for the sale of the electrical power 

to the various mining companies. Having now set- 

tle’ for the sale of the power for a period of 10 
years, the project was finally submitted by the Gov- 
ernment of Mysore to Lord Curzon, the Viceroy 

of india, for his approval to its execution. 

It may be mentioned that all through the period 
taken up by these preliminaries the question of the 
minimum flow of water in the Cauvery River was 
beine carefully investigated by the officers of the 

Mysore Public Works Department. The result prov- 
Ing satisfactory, and the Viceroy’s approval having 

been obtained, it was finally decided to carry out 
the roposal, and orders were issued to this effect 

in July, 1900, or less than one year after the con- 
ception of the scheme. As a result of Capt. de Lot- 
biniere’s previous inquiries, the Mysore Government 

entered into a contract with the General Electric 

Company, of Schenectady and New, York, for all 
electrical plant and appliances; Messrs. Escher, 

Wyss & Co., of Zurich, Switzerland, for all hy- 
draulic plant; the Ingersoll-Sergeant Drill Company, 
of New York, for all electrically-driven air com- 

pressors, this last-mentioned firm to work as sub- 

contractors for the General Electric Company, who 
were responsible for the delivery and erection of the 
air compressors. All contracts provided for the sup- 
ply, delivery and erection of the plant, and for its 

maintenance by the supplying firm during the first 

year’s operation. 

The engineering staff of the Mysore Government 

employed on the works are: Col. D. McNeil Camp- 
bell, chief engineer; Capt. A. J. de Lotbiniere, su- 

perintendent engineer; Lieut. Jj. Hunter, resident 

engineer, and a staff of six assistants; Capt. Thom- 

son, secretary and consulting engineer for the 

scheme in London, 

The time occupied in constructing river works, 

channels, power and transformer stations, erecting 

line and compressor buildings, etc., was 22 months. 

The greatest number of work people employed at 
any time was 5,000. The whole of the necessary 

formed the people, through a devotee, that any one 
asSisting in the undertaking would die forthwith. It 
so happened that malarial fever was very prevalent 

at that time, and added to this an outbreak of 

cholera occurred, the result being that the people 

disappeared in all directions, and it was only with 

the greatest difficulty that others could be procured 

on the assurance that the new god, being imported 

in the shape of the machinery, was much stronger 

than the old one who guarded the Falls. For erect- 
ing the electrical machinery the General Electric 

Company, of Schenectady, supplied a staff of 13 

trained experts under the direction of Mr. Axel 
Ekstrom with Mr, A. C. Jewett as his senior assist- 
ant. Mr. Cullen was placed in direct charge of the 
erection of the generating plant, and Mr. Gibbs in 

a similar position regarding the distribution plant 

throughout the Kolar Gold-fields. Escher Wyss & 
Co. sent out Messrs. Muller and Bosshardt as their 

erectors for the hydraulic plant, with two English 

assistants from Mechan & Co., of Glasgow, to erect 

the penstocks. These were supplied under a sub- 
contract by this firm. 

The Cauvery River divides into two branches at 
Sivasamudram and forms the Hegoora Island. On 

CAUVERY FALLS, MYSORE. 

works in India, river dams, supply channels, fore- 

bay, generating station, transformer house, motor 

sheds, and compressor buildings, etc., also carriage 

of plant, surveys, wooden poles for the transmission 
line, and local labor for the erection of the trans- 
mission line and electrical and hydraulic plant, were 

undertaken by the Mysore Public Works Depart- 
ment. The Mysore Government also undertook to 
build all the necessary foundations for plant and 

masonry works of:all descriptions necessary for the 
stability of the transmission line, and machinery to 
which the eléctrical power was to be applied 
throughout the gold-fields. The nearest railway sta- 

tion is 30 miles from the site of the head works, 

and the transport difficulties were very considerable, 

as traction engines were not procurable in India. 
Eventually a combination of elephants and bullocks 

was found to be the most satisfactory means of 
hauling the plant; ascending the hills, the bullocks 
pulled in front, and two elephants pushed behind. 

Some of the loads weighed 14 tons. 

There was a great difficulty at first in collecting 
and keeping labor at the site of the head works; 
later on the reason for this was discovered. It ap- 
peared that the natives believed that the god of the 
Falls was very irate at the idea of any of the river 

water being diverted from his falls, and therefore in- 

both these branches falls are situated, namely, the 

Burr Chakki and the Gangan Chakki. Neither of 
these falls has a vertical drop of more than 140 feet; 

but the river bed for a couple of miles above and 
below the falls has a very considerable drop. It 

was decided to take advantage of this fact, and to 

draw the water from a point 114 miles above the 
falls; whence it is conveyed by service channels to 
a site favorably situated for a generating station. 
This resulted in a clear fall of over 400 feet being 

obtainable from the tail of the channels to the river 
bed beneath. In order to generate the required 

horse-power, 6,250 at the wheels, the hydraulic con- 

tractors demanded 190 cubic feet per second for their 

turbines. It was therefore decided to construct two 
channels, each capable of delivering 250 cubic feet 

per second. Two channels were constructed in or- 

der to provide against accidents, and to allow of silt 
clearing and repairs being carried on without in any 
way interfering with the supply to the turbines. The 

channels, each 3% miles in length, are reveted 

throughout their length with dry stone, backed with 
6 inches of gravel; depth of water, 5 feet; fall, 1 in 

5,000; width of bed, 18 feet; side slopes, 1:1. 

In order to concentrate the dry weather supply 

in the river into the western branch, from which the 
channels take off, a low masonry dam was built 
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across the mouth of the eastern branch. This serves 

to force the necessary water into the western branch. 

On the western branch, a second low masonry dam 

was built, with a draft channel and head sluices, for 

the supply of the service channels. Both dams are 
sufficiently low to allow the floods to pass over 

them, without interfering with the ordinary course 
of the river. Any discharge in the river above 600 
cubic foot-seconds passes over the dams. Large 
scouring sluices have been constructed in front of 
the head sluices. These sluices serve to carry away 

the heavy sand and gravel from the entrance to the 

channels when the river is in flood. Ample tunnels 

TURBINE AND GOVERNOR, 

for passing surface drainage water beneath the chan- 
nels are provided, as well as overflows, or waste 

weirs, 
Owing to the configuration of the ground it was 

necessary to have three drops of between 6 and 7 
feet in the channel bed. This sacrifice of head might 
have been obviated, either by carrying the channel on 
an embankment, or by the substitution of pipes, but 

after due consideration it was thought preferable 
to sacrifice the head, and retain the channels on solid 
ground. The channels terminate in a forebay sit- 

uated on the brow of the bluff overlooking the gen- 
erator station. This forebay contains the necessary 

apparatus for controlling the flow of water to the 
steel penstocks, three in number, which carry the 

water from the channels to the turbines in the gen- 
erating station. The forebay also contains a filter 
for providing clear water for working the turbine 
governors. 

The electrical plant, designed and furnished by the 

General Electric Company consists of two sections. 

The first is that for generating the power and trans- 

mitting it 9134 miles to the distributing station; the 
second is that for distributing and utilizing the pow- 
er throughout the various mines on the Kolar fields. 

As the power is used almost entirely for operat- 

ing induction motors, and owing to the length of 
the line and to the fact of practically no lighting 

power being required, a frequency of 25 cycles was 
adopted. This frequency is specially suited for in- 
duction motors. At this frequency the loss of power 
in the line—calculated at 12 per cent—is low, as 
also the drop in voltage due to self-induction, and 
the power factors of the motors, and therefore of 

the line, should be high. If at any time arc light- 

ing is desired, motor generators or frequency 
changers can be installed. 

Generators producing a voltage of 2,200 were se- 

lected; this is low enough to permit of the use of 

bar winding in the generator, and high enough to 
limit the size of the conductors leading from the 
generators to the transformer house, situated at a 
distance of 1,000 feet on the bluff overlooking the 
generator house. For transmission purposes a line 
voltage of 30,000 was adopted, as experience has 
proved this to be perfectly feasible; it also allows 

of a comparatively small conductor being used, and 
prevents undesirable loss in the line. 

Six generators have been provided of 750 kilo- 
watts each. Five only will be required to deliver 
4,000 horse-power at the receiving end of the line, 

the remaining one being spare. 
The generators are of the General Electric Com- 

pany standard type, with revolving fields and sta- 
tionary armatures. The high voltage winding is 

stationary, and subject to no strain due to centrif- 
ugal force or vibration. The revolving part contains 

no winding which has a difference of potential of 
more than 60 volts; this low voltage for excitation 
permits the use of strip copper winding on the fields, 

which has the advantage of securing the most per- 
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CAUVERY FALLS PLANT. 

fect mechanical structure. One edge of each turn 

of the field winding is exposed, and air is forced 

through the core and winding of the armature by the 

revolving poles. The speed chosen was 300 revolu- 

tions per minute, which was that recommended by 

the turbine makers. 
Two exciters of 75 kilowatts each are provided; 

these are of the multipolar type, with carbon brushes, 

directly connected to special turbines. They are 
wound at I10 volts and compounded, so as to main- 

tain a constant potential at all loads. The speed — 

tors, and three will serve as spares. The transform- 

ers are arranged in groups of three each, each 
group controlled on the low-tension side by a triple 
pole oil switch, and on the high-tension side by 
three single pole double-break 40,000 volts oil 
switches, one switch for each phase or leg. 

In series with these oil switches is a high poten- 

tial knife switch, mounted on a separate panel, with 

large marble barriers between each panel. The lever 
for operating the oil switch is also mounted on thi: 

panel, the oil switch being placed directly under, anc 

enclosed in, a brick cell on the floor below. All of 
the oil switches, both high and low tension, are 

placed on the floor below and directly under the 
switchboards, and connected to the operating levers 

on the panels by wooden rods. The air blast type 
transformer was selected as being free from fire 
risks, which the oil cooled transformer is open to. 
Two blowers, each capable of providing sufficient 
supply of air for cooling all the transformers, have 

been provided. These blowers are coupled direct 
to 7% horse-power induction motors. The switch- 
board for the air blast transformers is placed in the 

same room as the transformers. 
The transformers are placed in a single row, which 

requires a building somewhat larger than would be 

needed if the transformers were placed in a double 
or triple row. The advantage of a single row in 

simplifying the high-tension wiring was considered 

sufficient to warrant the increased size of the build- 
ing. The high-tension wires first enter into a small 
room in which the lightning arresters are placed. 
From this room the wires are led through an open- 
ing in the wall to the top of the high-tension switch- 

board, which is situated in the gallery above the 

transformers, thence to the switches on the switch- 
board panels, and down through the floor to the oil 

switches in the cells below, from the oil switches 

through a partition or dividing wall to the high- 

tension side of the step-up transformers. The wires 
leading from the low-tension terminals of the trans- 
formers are brought through the base of the trans- 

formers into the air duct under the floor to the bus- 
bars directly under the low-tension switchboard. It 
will be noticed that, with this arrangement, the 

course of the wires from the high-tension line to 
the main distributing switchboard is very direct, 

and also that the wires leading from the high-ten- 
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is 465 revolutions. Each exciter is capable of fur- 

nishing sufficient current for the excitation of the 
whole six of the generators, and also for the aux- 
iliary lighting of the generating and transformer 
stations. 

On account of the unhealthy position of the gen- 
erating station, the main operating board is placed 

in the step-up transformer station, which is situated 
on the high bluff overlooking the generating station 
and 1,000 feet distant from it. Twelve step-up air 
blast transformers of 400 kilowatts each are pro- 

vided, nine of the transformers will be required to 
transform the current of five 750-kilowatt genera- 

sion switchboard to the transformers are protected 
by the high-tension switchboard gallery and parti- 

tion wall. No fuses, circuit breakers, or other auto- 

matic devices have been provided for protecting the 
line transformers or generators. With the arrange- 
ment of circuits described such devices appear to 
be unnecessary. The wires leading from the zen- 
erators to the switchboard are taken up the hill in 4 
masonry duct—7 feet by 5 feet inside—provided 
with stone shelves on which the wires are carried 

The duct is roofed in with flagstones, and is pro- 
vided with stone steps from top to bottom; skylights 
are inserted at every 60 feet. 
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Lightning arresters are provided in the transform- 
er stations at each end of the line. They are of the 
General Electric type, and each arrester is separated 

from its neighbor by a.stone slab partition. 
The transmission line consists of two separate and 

independent lines of three wires each. Each line is 

carried on composite poles of wood and iron. The 
poles are placed at intervals of not more than 130 
feet. The lines run parallel to one another, and are 
6o feet apart. For purposes of repairs one line will 

be cut out and service carried on the remaining one 
at a double-line loss, or the loss may be kept down 

to normal by raising the voltage to 34,000, but this 
high voltage will only be used if the shut-down is 

to be for a short period. 
The section of the copper transmission conductor 

is equivalent to No. 0 Brown & Sharp gauge, the 
total weight of conductor used being 395 tons. One 
of the transmission lines also carries a metallic cir- 

Cross Section 

cuit telephone on two hard-drawn copper wires, of 

0.0052 square inches in section. The transmission 
lines are transposed three times in the full distance, 
and the telephone line every fourth pole. The two 
lines are normally connected in multiple, and 
switches are provided by which either one of the 
nes can be disconnected. These switches are not 

intended for opening the circuit under load, but only 
for transferring the load from one line to another, 

Or connecting the two lines in multiple. In case it 
is desired to open the circuit under load, it will be 
necessary to throw open the oil switches on the 
low-tension side of the transformers, which are spe- 

cially designed to open the circuit under heavy in- 
duction loads. It was not considered necessary to 
provide switches for opening the high-tension line 
under load. The porcelain insulators, 24,000 in all, 
have been each tested under a pressure of 60,000 
we for one hour. These insulators were made in 
taly. 

The transmission line was erected in nine months, 

under the supervision of Mr. S. Huston, an Ameri- 
can engineer, whose services were lent by the Gen- 
eral Electric Company. Transport difficulties, cli- 
mate and dense jungle presented obstacles to rapid 

; 
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work; but assisted by Mr. H. D. Rice, an officer of 
the Mysore Department of Public Works, and three 
American line erectors, the work was completed in 

ample time. There are five river crossings. Spe- 
cial stranded bronze cable was used for these spans, 

some of which are of 600 feet. 
The transmission line terminates at the step-down 

transformer house, a large stone building promi- 
nently situated on high ground about the center of 

the gold-fields. This building is very similar in all 
its details to the step-up transformer station at the 
generating end of the line. 

There are 12 transformers in the building. The 
high-tension windings are designed for 26,000 volts 
potential, and the low-tension windings for 2,300 

at full load. Each transformer has a capacity of 350 
kilowatts. The total kilowatt capacity of the switch 
station is therefore 4,200 kilowatts; but as three 

transformers are kept as spares, the working ca- 
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pacity is 3,150 kilowatts, or 4,222 horse-power, leav- 
ing 1,000 kilowatts in reserve. The transformers are 
of the air blast type, the two blowers—one spare— 
for cooling being 80 inches, operated by 7% horse- 

power induction motors. 

Each mining property has a separate feeder panel 
to its outgoing leads. Each panel is equipped with 
an oil switch of the automatic release type, record- 
ing and indicating wattmeters, and an additional 
ammeter for those circuits which carry synchronous 
motors. By this arrangement a complete record can 

be kept of the work performed during any given 
period, or for instantaneous observations, and the 
power factor of the synchronous motor circuits can 

be obtained at any time. All stations are equipped 
with an air compressor and tank for cleaning the 
apparatus. Air is used at 100 pounds per square 

inch, and pipes are laid throughout all the buildings 
to which hose can be attached. All stations are also 
equipped with overhead traveling cranes and electric 
lamps. 

The hydraulic plant supplied and erectéd by 
Escher, Wyss & Co., of Zurich, on the general de- 
signs of Mr. Alph. Steiger, consists of six high- 
pressure turbines, with horizontal shafts—to which 
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the -generators are directly connected—and auto- 
matic hydraulic patent governors. Each turbine is 
guaranteed to give off 1,250 horse-power—brake—at 
the coupling, under the following conditions: Net 

fall, after deducting all losses of pressure, equal to 
382 feet 7 inches; water supply, 2,230 cubic feet per 

minute, or 37.2 cubic feet per second, running at a 
normal speed of 300 revolutions per minute. Also 

two Escher, Wyss & Co.’s patent high-pressure tur- 
bines with horizontal shafts, automatic hydraulic 
patent governors, each turbine guaranteed to give off 
144 brake horse-power at the coupling connecting 

the turbine and exciter dynamo. 
The guarantee of efficiency was, for the turbines, 

80 per cent at full gate; for the hydraulic govern- 
ors, the normal speed of turbines to be kept con- 
stant within 2 per cent on sudden variation of loads 

of 10 per cent, and within 4 per cent on sudden 
variation of load of 25 per cent. The water pres- 

sure in the pipes to be kept constant within about 5 
per cent of the normal pressure under sudden varia- 
tions of load, on sudden closing of the gates of the 

turbines. 
Three steel penstocks are provided for carrying 

the water to the turbines; these penstocks are 900 

feet in length, and each one is made up of piping 

varying in diameter from 45 inches to 36 inches, 
namely, 36 inches, 39 inches, 42 inches and 45 inches. 
The variation in diameter was given to enable the 
pipes to be conveniently packed for carriage from 

Europe. 

In the step-down transformer station at the gold- 
fields a separate feeder panel is provided for each 
of the mines served with electrical power. The elec- 

trical equipment of these 10 mines consists of 33 
motors, with a total capacity of 4,205 horse-power, 

of which 11 motors are to operate crushing mills; 
12 with an aggregate capacity of 2,550 horse-power, 
to operate air compressors; five to operate hoists; 
two to operate stone crushers; one to operate a tri- 

plex pump; two to operate machine shops. The 
_ above embrace practically all conceivable applications 

in connection with mining. : 
The motors supplied by the Government for oper- 

ating the mining machinery are of the simplest pos- 

sible construction, and are so easy to handle that 

they may be considered to be practically “fool 
proof.” All motors of 200 horse-power and smaller 
sizes are of the induction type, without any brushes, 
collectors or commutators to take care of. Sizes 
from 200 to 100 horse-power are wound for 2,080 

volts, connected directly to the distributing mains, 
and all smaller motors are wound for 220 volts with 
small step-down transformers used between the dis- 
tribution mains and the motors. Three synchronous 
motors, one of 400 and two of 300 horse-power, are 

used to drive air compressors, these were adopted 
in order to raise the power factor of the system. 
The poles supporting the distribution circuits are of 
the same type as those used on the main transmis- 

sion line. The total weight of copper used in the 
distribution system, which is about 10 miles in 

length, is 182,300 pounds. 

DETERMINATION OF TELLURIUM.—G. 
Frerichs finds (Journal prakticher Chemie, LXVI, 

xvii, 261 to 262) that the reduction of tellurium 
dioxide and tellurous acid to metallic tellurium 
by means of sulphur dioxide occurs only when 
the solution is mixed with from half its bulk to an 
equal bulk of strong chlorhydric acid, and then 
only after several hours’ heating and passage of 
the gas, but in the simultaneous presence of sul- 
phur dioxide and iodohydric acid the reduction is 
immediate and complete, even in the cold. To 
the solution of about 0.3 gram of tellurium di- 

oxide in sulphuric or chlorhydric acid diluted to 

100 c.c., add 1 to 2 grams of potassium iodide, 
heat to boiling and add about 50 c.c. of a solu- 
tion of sulphur dioxide. Pass through a weighed 
filter, wash with water containing sulphur di- 

oxide and finally with alcohol and ether, dry at 
100° to 105° C. and weigh. 
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THE COPPER ASSAY BY THE IODIDE METHOD.* 

By Avsert H. Low. 

From time to time the writer has seen state- 

ments reflecting on the accuracy of the iodide 

method for copper. The strictures are undoubt- 

edly, in the main, perfectly just, according to the 

experience of their authors. When the writer 

first published his modification of the method, the 

preliminary experiments and the actual assaying 

of many ores seemed to justify all the statements 

then made. Continued use of the method, how- 

ever, upon all kinds of material, eventually re- 

sulted in the discovery of slight inaccuracies un- 
der certain conditions not always recognized or 

understood at the time. Much attention has nat- 
urally been paid to the elimination of these trou- 
bles and apparently with success. As a result, 

the assay as now carried out in the writer’s lab- 
oratory, while essentialy the same as originally 

described, is nevertheless different in many of its 
details. It appears to leave but little to be de- 
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sired on the score of accuracy, and is perhaps of 

sufficient general interest to warrant publication. 

Standardization of the Thiosulphate Solution— 
Prepare a solution of sodium thiosulphate con- 

taining about 19 grams of the pure crystals to the 
liter. Standardize as follows: Weigh accurately 

about 0.200 gram of pure copper foil and place in 

a flask of about 250 c.c. capacity. Dissolve by, 
warming with 5 c.c. of a mixture of equal vol- 
umes of strong nitric acid (sp. gr. 1.42) and water 
and then dilute to about 50 c.c. Boil for a few 
moments to partially expel the red fumes and 
then add 5 c.c. of strong bromine water and boil 

until the bromine is thoroughly expelled. The 
bromine is to insure the complete destruction or 
removal of the red fumes. Remove from the heat 
and add a slight excess of strong ammonia water. 

Ordinarily it suffices to add 7 c.c. of ammonia 
water of 0.90 sp. gr. 
of ammonia is expelled, as shown by a change of 
color of the liquid and a partial precipitation of 

* From the Journal American Chemical Society, Novem- 
ber, 1902, XXIV, xi, 1082 to 1086. 

Again boil until the excess. 

the copper as hydroxide or oxide. Now add 
strong acetic acid in slight excess, perhaps 3 or 

4 c.c. of the 80 per cent acid in all, and boil again 

for a moment if necessary to redissolve the cop- 

per. Cool to room temperature and add about 3 

grams of potassium iodide, or’6 c.c. of a solution 

of the salt containing 50 grams in 100 c.c. Cu- 
prous iodide will be precipitated and iodine lib- 
erated according to the reaction 

2(Cu.2C,H,O,) + 4KI = CuI, + 
4(K.C,H,O,) + al. 

The free iodine colors the mixture brown. Ti- 
trate at once with the thiosulphate solution until 

the brown tinge has become weak and then add 

sufficient starch liquor to produce a marked blue 

coloration. Continue the titration cautiously until 
the color due to free iodine has entirely vanished. 

The blue color changes towards the end to a faint 
lilac. If at this point the thiosulphate be added 
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drop by drop and a little time be allowed for 

complete reaction after each addition, there is no 

difficulty in hitting the end-point within a single 
drop. One c.c. of the thiosulphate solution will 

be found to correspond to about 0.005 gram of 
copper, or about 1 per cent in the case of an ore 
where 0.5 gram has been taken for assay. The 

reaction between the thiosulphate and the iodine 

is 
2(Na,S,O0,) + 21 = 2Nal + Na,S,O,. 

Sodium iodide and tetrathionate are formed. The 
starch liquor may be made by boiling about 0.5 
gram of starch with a little water and diluting 
with hot water to about 250 c.c. The liquor 
should be homogeneous and free from lumps or 

grains. It should be used cold and must be pre- 
pared frequently, as it does not keep well. The 
thiosulphate solution made from the pure crystals 

and distilled water appears to be quite stable, 

showing little or no variation in a month under 
reasonable conditions. 

Treatment of Ores—To 0.5 gram of the ore in 

a flask of 250 c.c. capacity add about 6 c.c. of 
strong nitric acid and boil gently nearly to dry- 

ness. Then add 5 c.c. of strong hydrochloric acid 
and again heat. As soon as the incrusted matter 

has dissolved add 6 c.c. of strong sulphuric acid 

(sp. gr. 1.84) and boil until the more volatile acids 
are expelled and the fumes of sulphuric acid are 
coming off freely. This is best done over a naked 
flame. Allow to cool, add 25 c.c. of cold water 
and heat the mixture to boiling. Allow to stand, 
hot, until any anhydrous ferric sulphate is entirely 
dissolved and then filter to remove more especial- 

ly any lead sulphate. Receive the filtrate in a 
beaker about 6 centimeters in diameter. Wash 
the flask and filter with either hot or cold water 
and make the volume of the filtrate about 75 c.c, 
Place in the beaker a piece of sheet-aluminum pre- 
pared as follows: Cut a strip of stout sheet-alum- 

inum 2.5 centimeters wide and about 14 centi- 
meters long, and bend this into a triangle so it 
will stand upon its edge in the beaker. The same 
aluminum may be used repeatedly, as it is but lit- 
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tle attacked each time. Add one large drop of a 

mixture of equal volumes of strong hydrochloric 

acid and water, cover the beaker and heat to boil- 

ing. Allow to boil from 7 to 10 minutes, which 

should be sufficient to precipitate all the copper 

in any case, provided the bulk of the solution does 

not much exceed 75 c.c. Avoid boiling to a very 
small bulk, as in that case some of the precipi- 

tated copper may redissolve. The aluminum 

should now appear clean, the precipitated copper 

being detached or only loosely adhering. Remove 
from the heat and wash down the cover and sides 

of the beaker with cold water. There is danger 

of the finely divided copper being slightly ox'- 
dized and dissolved during the subsequent was)- 
ing. To prevent this, and at the same time to 

precipitate any traces of copper still remaining in 

solution, add about 15 c.c. of strong hydrogen su!- 
phide water. If the copper in the ore does not 

much exceed 20 per cent proceed as follows: De- 

cant the supernatant liquid through a 9-centimeter 
filter. Add 10 c.c. of strong hydrogen sulphide 
water to the residue in the beaker and then trans- 
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fer the liquid and precipitate to the filter. Wash 
thoroughly. with cold.water, without delay, to 

avoid oxidation. Now. place the clean. original 
ilask under the funnel. Pour over the aluminum 

in the beaker 5 c.c. of a mixture of equal volumes 
of strong nitric acid (sp. gr. 1.42) and water. Any 
idhering particles of. copper will be thus dis- 

solved. Heat to boiling, but do not prolong the 
latter or the aluminum will be unnecessarily at- 
tacked. Pour the hot acid very slowly over the 
precipitate on the filter so as to dissolve 
all. the copper, lifting the fold if necessary. 

Now, without washing, pour 5 cc. of a 

cold, saturated, aqueous’ solution of  bro- 

mine into the filter and then wash the beaker 
and filter with hot water. Finally remove the 
filter and open it. If there remains a residue that 

might possibly contain copper it may be rinsed 

into the flask. The bromine has several functions. 
It cleanses the separated sulphur left on the filter, 

it insures the highest state of oxidation of any 
‘arsenic or antimony present, and it also effects 

the complete destruction or removal of the red 

fumes, which is a matter of great importance. 
If 5 c.c. of bromine water are insufficient to im- 
part a permanent tinge to the filtrate, more must 

be added. Boil the filter, which usually does not 

exceed 75 c.c. in bulk, to thoroughly expel the ex- 
cess of bromine, but avoid boiling to such a small 
bulk as to cause decomposition of bromides, etc. 

Remove from the heat and add ammonia water in 
slight excess (ordinarily 7 c.c. of strong am- 

monia). Boil off the excess of ammonia, as shown 

by the change of color of the solution, and then 
acidify with’acetic acid, again boiling if necessary 
to redissolve any. precipitate containing copper. 
The addition of 3 or 4 c.c. ofthe 80 per cent acid 
is usually sufficient. A large excess of acetic acid 

does no harm, but is not necessary except in the 
presence of sufficient arsenic to cause a precipi- 
tate of copper arsenate. This may require con- 
siderable acetic acid for its solution, perhaps 10 
c.c. ‘If not mostly dissolved at this stage, it is 
taken up slowly later on and the titration may 
become very tedious before the true end-point is 
finally reached. . Proceed with the acetic acid so- 
lution, after cooling to room temperature, pre- 

cisely as described in the standardization of the 
thiosulphate and calculate the percentage of cop- 
per from the amount of the latter required. 

In titrating low percentages: of copper great 
care should be taken not to pass the end-point. 
Always work slowly towards the end and stop 

short of complete decolorization and then continue 

only when the liquid, after standing a minute or 
two, still persists in a tinge of color. 

With high percentages it is usually advisable to 

wash the precipitated copper by decantation in- 
stead of on the filter. Proceed as follows: Trans- 
fer the liquid and copper in the beaker (to which 

hydrogen sulphide solution has been added) to 
the original flask and set the beaker and alumi- 
num aside temporarily. Allow to settle, decant 

through the filter and wash the copper three or 

four times by decantation, the first time with hy- 

drogen sulphide water and then with cold water, 
using about 20 c.c. each time. Now place the flask 

and residue under the funnel, heat the 5 c.c. of 

acid in the beaker as before and pour it through 

the filter. Do not add the bromine for the mo- 

ment, but remove the flask, replacing it under the 

funnel with the beaker, and heat the acid until all 

the copper is dissolved and the red fumes are 

mostly expelled. Now return the flask under the 

funnel, add the bromine, proceed with the wash- 

ing of the beaker and filter, and continue as de- 

scribed above. 

Owing to the fact that the end-point is some- 

what sharper as the amount of copper present is 

less, the operator may perhaps find it advantage- 

ous in the case of very rich material to take only 

0.25 gram instead of 0.5 gram for assay. As there 

seems to be no difficulty in doing accurate work 

by either plan, this is perhaps best left a matter 
of choice. ‘ 

Notes—According to the equation previously 
given, 0.5 gram of copper requires 2.62 grams po- 

tassium iodide. While direct experiment shows 
this to be apparently true, yet when only the theo- 

retical amount of potassium iodide is present the 
reaction is slow, and, in fact, does not appear to 

proceed to completion until during’ the titration. 

which is thereby unduly prolonged. It is best, 

therefore, always to use an excess, but as the 

iodide is expensive the quantity used should be 

governed by the amount of copper present, which 
can always be estimated approximately. Allow, 

say, I gram potassium iodide for every 15 per 
cent copper, when 0.5 gram of ore is taken for 

assay. It is convenient to prepare a solution con- 
taining 50 grams of potassium iodide in 100 c.c: 
A 2 c.c. pipette will thus deliver 1 gram of the 
salt. No error will be introduced in a doubtful 

case by adding more potassium iodide after the 
titration is apparently finished and resuming the 
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operation if the blue color is thereby restored. 

Zinc and silver do not interfere with the assay. 
Lead and bismuth are without effect, except that 

by forming colored iodides they may mask the ap- 
proach of the end-point before adding starch. Ar- 

senic and antimony, when fully oxidized as de- 
scribed, have no influence. The return of the 

blue tinge in the titrated liquid after long stand- 
ing is of no significance, but a quick return, which 
an additional drop or two of the thiosulphate does 
not permanently destroy, is usually an evidence 
of faulty work. 

COAL IN ASSAM.—The Assam Railways and 

Trading Company, Limited, which owns extensive 

coal mines in Assam, has decided to adopt machin- 
ery for briquetting the small coal, and has placed 
the order with Messrs. Yeadon, Sons & Co.,, 
Leeds, England, for one of their latest improved 
briquette plants to produce 100 tons per day to com- 
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mence with. ._ The coal‘to be used is very clean, and 
of a superior quality. No pitch will be used in the 
process, the agglomerants used being residual oils 
from the Assam Company’s own refineries with 
other ingredients to give them greater consistency. 
Very satisfactory tests have already been made for 
this purpose. 

AN EXAMPLE OF THE LOCALIZATION OF RICH ORE 
By T. A. RicKarp. 

The Independence Mine, at Victor, in the Cripple 

Creek District, has produced, up to date, over $13,- 
000,000 worth of gold, from which a profit of near- 

ly seven and a half millions has been won. This 
production has been made, for the most part, during 
the last eight years; of the totals mentioned two- 
thirds has been extracted during the last three and 

a half years. At this time of writing the old work- 
ings* are practically worked out and therefore they 
afford evidence, of scientific value, concerning the 

conditions which may modify or determine the dis- 

tribution of ore in lodes. ; 
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During the last two years certain illuminating sug- 
gestions concerning the formation of local enrich- 
ments in veins have been brought forward by au- 

thoritative geologists; the theories in which they 
have been embodied have received keen attention 
from mining engineers, to whom the solution of the 

problem was obviously of great practical importance, 

Among others, I have collected a few data; of these 
the most interesting were obtained in the well-known 
mine, the richness of which has been emphasized in 

the first paragraph of this contribution. 
The testimony obtained is summarized in the draw- 

ings which are presented herewith; three of these 

(Figs. 1, 2 and 3) represent longitudinal sections 

along the three principal veins worked in the mine 
and known as the Independence, Bobtail and Emer- 
son lodes. The relations of these to each other, 
their strike and their dip, are indicated in the map 

* The writer expresses no opinion whatever concerning the 
new workings opened up during the past year. 
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(Fig. 4), which also shows the subordinate members 
of an intricate series of gold veins. A flat vein 
crosses the whole séries and the crossing of it with 
the members of the series coincides with a notable 
enrichment, the character of which it is my purpose 
to discuss. , 

Before doing so, however, it will be necessary to 

afford further data concerning the conditions ob- 
served in the mine. In the first place, it is evident 

that there are two systems of vein-fracture, the Jn- 

dependence system, which has a strike nearly due 

north, with an almost vertical dip, and the Bobtail 
system which strikes west of north, with a strong 
dip to the west. To the former belong the Inde- 
pendence, the West Independence, the Grant, and 
the East veins, while to the latter belong the Bob- 
tail, the Emerson, the Drury, and the West Bob- 
tail veins. The Independence cuts through the Bob- 
tail and Emerson, that is to say, the ore-streak of the 

former can be traced as it crosses the two latter 

lodes, but the amount of faulting cannot be deter- 

mined, and it is, in all probability, very slight. This 
is characteristic of the Cripple Creek region. 

The ore composing these veins differs in various 

parts of the mine because the veins penetrate a di- 
versity of volcanic rocks, but it cannot be said that 
any vein has a mineralization distinguishing it from 
another belonging to the same system or to the 

other system. What difference there may be is more 
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in the nature of the fracturing, one being apparently 
a stronger break than another; in this respect the 
Independence vein is pre-eminent, because the break 
with which it is identified cuts clean through both 
breccia and granite, while the other veins lose heart 
as they approach the granite. 

In the course of the work of development a flat 
vein was discovered crossing the productive area of 
the mine. This flat vein was first recognized as of 

importance during March, 1900. In June it had 
been cut at so many points that I was able to trace 
it with certainty through the principal workings for 

a distance of over 700 feet. Subsequently, it became 
an important source of ore supply. 

This flat vein consists of one or more streaks of 
ore following a set of fractures which have an av- 
erage dip of 18° north. Irregularities of dip are fre- 
quent and can be described as producing a billowy 
or rolling contour. The ore varies in thickness from 
a thin seam, a few inches wide, to a series of paral- 

lel streaks extending over a thickness of twenty 
feet. The vein usually exhibits a band of brecciation, 

that is to say, even in the andesite breccia it can be 

seen that the flat vein is built up of fragments of 
broken breccia. This is illustrated by Fig. 5, which 

shows the flat vein as seen at the fourth level on 
January 21, 1901. In this instance the vein was well 
defined by the two walls, the upper one exhibiting a 

distinct parting and a thin shell or ‘casing, while 
along the lower boundary there was a “frozen” con- 
tract, that is, there was no parting or selvage. The 

matrix of the vein-filling was fine-grained, built up 

of breccia similar to the outer country, but more 

silicified ; in this ground-mass there were large frag- 

ments of rocks, the varicties granite, phonolite and 
andesitic breccia being readily distinguishable. On 
account of disseminated fluorite the vein was darker 
than the enclosing rock; this effect was also em- 
phasized by the presence of small grains of iron 

pyrite. No distinct vein-quartz was discernible. At 
the place where this sketch was made there was no 
ore. Another illustration, and one which is typical 

of the flat vein where it is ore-bearing, is shown in 
Fig. 6, drawn on March 6, 1900. Here there are 

three or four streaks, the uppermost (A B) being 
built up of an almost solid seam of tellurides of gold 
—calaverite and sylvanite. 
The flat vein was first recognized in the bottom of 

the third level, on the Independence lode, and short- 
ly afterwards it became an important factor in the 
stopes at the northern end of the fourth level where 
it crosses the Bobtail lode. Stopes were finally ex- 
tended on this flat vein at intervals on its dip from 
near the granite-breccia contact, just above the third 

level, to the north end of the mine, where it passes 

into the neighboring Portland Mine at a point about 
20 feet below the fourth level. It passes south- 

ward through the contact into the granite and was 
cut in the Washington shaft, which is 700 feet south 

of the No. 1 shaft. In its approach to the surface, 
however, the flat vein becomes weak and frays out 
into a mere series of stringers. It is thus traceable 
in the Independence Mine for a length of over 

1,500 feet. 

Upon the map (Fig. 4) I have marked the area 
which has been stoped upon this flat vein.* It will 
be seen that stopes extend from 50 feet west of the 
Independence vein to a line 80 feet east of the Em- 
erson. The rich parts of the flat vein are evidently 
connected with the verticals, as the other veins may 

be termed in contradistinction. Three hundred feet 
is the maximum width of stope. Even at those places 
where the flat vein itself has been too poor, or too 
small, to be profitably stoped it has exercised a nota- 

ble enrichment upon the verticals where it encounters 

them. This is emphasized by the stope-sections given 
in Figs. 1, 2 and 3, where the richest parts or “bo- 

nanzas” are shown to coincide with the vicinity of 
the flat vein. If this result had been noticeable in re- 
gard to one lode alone it might well have been 

deemed a mere coinciderice, but when it is confirmed 
by similar effects on the two other lodes it becomes 
valuable testimony. In Fig. 1 it is noticeable that 
the bonanza ore followed the contact for a short dis- 
tance above the place where the flat vein cuts 
through. This led, in the early days of the mine, to 

the supposition that the “contact,” a word of good 
omen in Colorado on account of the experience of 

mining at Leadville, would prove to be the determin- 

ing factor in the distribution of rich ore.- At the 
fourth level this idea was negatived. Subsequent ex- 

* This map was prepared in August, 1902. 
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plorations demonstrated that it was quite errone- 
ous, 

The crossing of the Independence and Emerson 
lodes proved a very rich place in that part of the line 
of intersection which was near the flat vein. In 

Fig. 1 a cross marks the phenomenally rich spot 

which became known, underground, as “The Jew- 
eler’s Shop.” Similarly, in Fig. 3, the corresponding 
place on the Emerson lode is marked. {t will be 
observed that the intersection of these two veins 

caused a deepening of the bonanza zone, as meas- 
ured from the line of the flat vein. 
On the Independence lode the main ore-body 

reached the surface, but the outcrop was not very 
rich; the ore-bodies of the Emerson and Bobtail 
lodes did not reach daylight, at least they became 
too poor to be mined. These facts are interesting 
in themselves. Furthermore, the Bobtail and Emer- 

son ore-bodies dwindle away below the fifth level, 

while in the case of the Independence lode profitable 
ore has not been stoped in quantity below the eighth 
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ON 
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Oxidation extends from surface to a little below 
the third level, but the ores are irregularly and spor- 
adically oxidized to a greater depth, there being no 
well-defined boundary line between the oxidized ores 
of the upper levels and the lower horizon of sul- 
phide ores. Oxidation is observable down to 960 
feet; this is also the lowest depth at which any note- 
worthy body of pay-ore has as yet been found.* It 
has been the general experience, in stoping the half 
dozen veins intersected by the workings of this 
particular mine, that oxidation frequently coincides 

with exceptional richness in the ore. 
There is a good deal of obscurity covering the 

precise relation of the flat vein to the “verticals.” 
In the first place, neither one nor the other is pal- 
pably dislocated at the crossing and, in the second 
place, the mineralization of both is similar in kind. 

By close observation of the behavior of one of the 
ore-streaks of a vertical vein where it meets a well- 
defined seam forming a part of the flat vein, it can be 
seen that each preserves its identity at the intersec- 

tion; neither, apparently, is faulted, and the fracture 

or parting followed by the ore can be traced uninter- 
ruptedly in both instances. This points to the con- 

* As I am informed by the late manager, Mr. H. A. Ship- 

level. The bonanza ore of the Verticals occurred in a tee Bea? wee ares Be 
zone which traversed the ore-bodies already de- . a ae . peter res : : = 
scribed. This zone was coincident in its position iar Oe * «F00T TAR 
with the flat vein and extended from the third to the 
fourth levels of the mine, reaching upward, occa- A FLAT VEIN IN THE BRECCIA. Fic.6. 
sionally, to above the second and, rarely, downward 
to the fifth, as indciated on the sections, BRECCIA BRECCIATED BRECCIA ome FLUORITE aw TELLURIDES 
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_ clusion that the deposition of the ore was contem- 

‘poraneous. However, the two sets of fractures fol- 

lowed by the ore need not necessarily be of the 

same age. The marked brecciation which character- 

izes the line of the flat vein suggests very decided 
movement, but the verticals have not been disrupted 

or shifted at their intersection with this band of 

brecciation. Therefore it must be that the flat vein 

is the older, and was already formed when the frac- 

tures identified with the verticals came into exist- 
ence. 

This evidence suggests the hypothesis that subse- 

quent to the formation of both sets of fractures, 

namely, those now followed by the flat vein and the 

verticals, respectively, there occurred a period when 

ore-bearing waters found their way along them and 

thus started the mineralizing agencies at work. Sub- 
sequently, the oxidizing waters of the surface found 
their way down the verticals and dissolving part of 

the gold carried by the ores of the upper zone they 
precipitated it when, at the encountering of the flat 

vein, they met with structural conditions which re- 

tarded further descent, by favoring a lateral spread 

of the solutions. That this result was brought about 

in late geological time is evidenced from the relation 
of the ore-bodies to the surface contours of to-day, 

and by the absence of any notable dislocation of the 
ore-streaks. To this may be added the observation 

that the zone of richness is at the level of the ground- 
water level and a short distance—200 feet—below it. 

THE EASTERN ONTARIO GOLD SBELT.* 

By Pror. Witter G. MItuer. 

The belt or strip of country in southeastern 
Ontario along which auriferous deposits have 
been found at various points extends from the 
township of Belmont in Peterborough County 
eastward across the counties of Hastings, Ad- 
dington and Frontenac, and into the western part 
of Lanark, a distance of about 70 miles. 

It is only within the last four or five years that 
gold mining may be said to have been carried on 
successfully in this field. This is owing to vari- 
ous causes, chief among which are the refractory 
character of the ore in some of the deposits and 
the lack heretofore, to some extent, of technical 
skill and sufficient capital. Owing to the fact that 
the ore of certain of the deposits which have been 
worked is decomposed near the surface of the 
ground, thus being rendered free milling, com- 
panies have been organized to work such deposits 
under the belief that the precious metal could be 
extracted by ordinary means. After working 
downwards, however, the ore has been found to 
be not adapted to free-milling plants, and thus 
numerous attempts have ended in failure, until 
recently when companies of sound financial stand- 
ing and with experienced managers have entered 
the field. 

The geology of the district may be summarized 
as follows: A series of diorites, crystalline lime- 
stones and various schistose rocks has been cut 
through by granite. This granite now forms 
most of ‘the higher hills and ridges in the district, 
the diorites and accompanying metamorphic va- 
rieties occupying the valleys and lower lying 
areas. Overlying all the rocks mentioned are 
areas, here. and there, of undisturbed Silurian 
limestone of the Black River and Birdseye forma- 
tion, together with, occasionally, small outliers of 
sandstone which heretofore has been considered 
to belong to the Potsdam formation. This sand- 
stone was, however, probably formed during the 
period immediately preceding the deposition of 
the limestone, and is thus higher up in the series 

than the Potsdam, which is now in Canada, put 
at the base of the system. Glacial and’ recent de- 
posits are, of course, also present. 

The granite was round in all cases where op- 
portunities were offered for observing the rela- 

tions of the rocks to be younger in age than 

* Abstract of paper in the Report of the Ontario Bureau of 
Wires for roor. 
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either the diorite or crystalline limestone, the lat- 
ter two rocks being cut by dikes of granite and its 

fine-grained variety, felsite. 
The relationship existing between the diorite 

and crystalline limestone in the more western 

part of the belt was not so clear as in some of 
the more eastern exposures. In the vicinity of 
the old marble quarry on the outskirts of the 
town of Madoc diorite dikes, together with dikes 
of granite and felsite cut through the crystalline 
limestone. The diorite is also seen to be younger 
than the limestone on the Mississippi River, in 

the township of Clarendon and elsewhere. Of 
course, it is possible that’ different outcrops of 
diorite along the belt may be of different age. 
Some may be older than the crystalline limestone 
while others are undoubtedly younger. Since the 
gold deposits in association with these diorites 

throughout the whole belt possess so close a re- 

semblance to one another, especially in the oc- 

currence of a high percentage of mispickel in 
many of them, it would seem likely that the di- 

orites are of one age. It is also possible that there 
are granites of different ages in this district. To 
determine this definitely would, however, take 

much more time than the writer had at his dis- 

posal. 
The term diorite is here used in a comprehen- 

sive sense to cover a considerable variety of dark, 
fine grained to coarse grained, massive and schis- 
tose rocks. The granite along some parts of the 

belt is also quite different in appearance from 

that along other parts. The typical granite of 
Marmora and Madoc is different from that of 

Kaladar and other townships. The granite passes 

into syenite in the northern part of Methuen 

township and in other localities. 

Most of the gold deposits occur near the con- 

tact of the diorite and granite, although some im- 

portant ones are found at a considerable distance 

from the granite. It would appear that the cav- 

ities occupied by the deposits owe their origin to 
the shrinkage of the granite on cooling which 

has caused fractures to be formed in the rocks 
near the contact. The cooling mass of granite 

was apparently tougher than the rocks near the 

contact. Hence fractures were produced in the 
latter when the granite began to contract. The 
openings now occupied by the gold ores evident- 

ly did not originally possess the width which 
they at present show. ‘They may at first have 

been represented by narrow cracks, which in 
course of time became enlarged by circulating 
waters dissolving away portions of the surround- 

ing rock. 
The granites, diorites and associated crystal- 

line rocks to which reference has been made are 

classified as Archaean, and, according to the no- 

menclature adopted by the Canadian Geological 

Survey, the granites are considered to be Lower 

Laurentian. The crystalline limestones and ac- 

companying schistose varieties are put into the 
Grenville series of the Laurentian. It may be 
added that at one time it was thought some of 
these metamorphosed sedimentary varieties of 
the Hastings District were of different age from 
the Grenville and the name Hastings series was 
given to them. Recent work has, however, 

shown that the so-called Hastings series is of 

similar age and origin to the Grenville. 
The relation which this sedimentary series of 

the Laurentian bears to the Huronian remains to 
be determined. The area in which rocks of the 
two series, Grenville and Huronian, have been 

found to occur most closely associated is in the 

district lying between lakes Temiscaming and 

Kippewa. -Outcrops of the typical Huronian, jas- 
per conglomerate and related rocks, are found on 
the shores of the former lake. Some miles to the 
southeastward, on the Kippewa River, crystalline 

limestone of Grenville age, associated with gar- 
netiferous gneiss and nepheline syenite is ex- 

posed. A mass of granite and gneiss occupies the 
the area lying between the two points. 

DETERMINATION OF ANTIMONY IN HARD LEAD. 

F. W. Kuster, Ph. Siedler and A. Thiel have 

been investigating the method of estimating the 
percentage of antimony in hard lead by deter- 
mining the specific gravity (Chemiker Zeitung, 

XXVI, 1107, November 19, 1902). Hard lead 
consists chiefly of lead and antimony, with only 
small percentages of impurities, and theoretically 
the specific gravity of the alloy should vary ac- 

cording to the proportion of lead and antimony. 

George Faunce, of Pittsburg, Pa., investigated 
this subject many years ago, and published a 
table giving the pércentage of antimony, but the 

present investigators obtained incorrect results 

in the use thereof. They state that Faunce called 
attention to the necessity of observing that the 
sample be perfectly dense, but this is not easy 
to determine. They find, however, that shrink- 
age cavities. may be avoided by very. gradual 
and careful cooling, and metal of uniform density 
can be obtained. Sixteen determinations of the 
alloy of 80 per cent Pb and 20 per cent. Sb 

gave a mean specific gravity of 9.977, the ex- 
tremes being 9.982 and 9.972. According to 
Faunce the specific gravity increases or decreases 

0.06 for each per cent of antimony. As many 
as 16 determinations can be made in an afternoon 

with a liability of error of not more than 0.05 
per cent Sb. The small percentages of copper, 
arsenic and iron, which exist in hard lead, do not 

significantly affect the result. 

DEMAND FOR AMERICAN SUPERPHOS- 
PHATES.—The following has been received from 
United States Consul G. H. Jackson, of La Ro- 
chelle, France, under date of November 19, 1902: 

“The demand for American superphosphates has 

greatly increased;-there have been received at 

this office letters from several countries, in- 
cluding Germany and Italy, which show that 

there is an opening here for American enter- 
prise on an extensive scale. I understand from 
three letters that more than 50,000 tons of super- 

phosphates could be placed at once. In some 
instances, it would be better to ship the manu- 
factured article direct from the United States. In 
other instances, it might be well for American 

capital to establish factories in the countries 
where phosphates are required, and where the 

local works have not sufficient capacity to sup- 
ply the market. Thousands of tons of Belgian 
fertilizers of this nature are now received at La» 

Rochelle.” 

BRICKS IN SOUTH AFRICA.—Under date 
of November 5, 1902, United States Consul-Gen- 
eral W. R. Brigham writes from Cape Town: 

“Bricks are among the most expensive articles 
in this city. I am informed that they are sold 
for $22.50 to $27.50 per 1,000, and they are so 
poorly made that they have to be plastered with 
stucco to keep them from being destroyed by the 
action of the weather. I have seen some very 
rough bricks, shipped from England, which are 
harder than those manufactured here. I have not’ 
been able to find out the price, but they are more 

expensive than those locally made. It. seems to 

me that if some good brick manufacturers close 

to our coast, in New Jersey or Maryland, would 
investigate this matter, they would find a large 

margin for profit. Bricks here are usually 2% 
inches. thick, 4%4 inches wide, and 9 inches long, 
although I have seen.some that are only 2 by 

4% by 9 inches. An American, who uses a great 
many bricks in building ice plants in this and 
other cities in this colony, told me he could sell 
1,000,000 bricks per week here if he had such 
hard vitrified bricks as are made in the United 
States, for these would not have to be plastered. 
Building is very much retarded on account of the 
shortage of brick.” 
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THE HIGHLAND ORE DRESSING MILL, BRITISH 
COLUMBIA.* 

: By Ernest R. Woakes, 

This mill was built for the Highland Mining 
Company, of Ainsworth, B. C., in r901. The ore 
is galena and quartz, with some pyrite, pyrrho- 

tite and blende. It contains about 0.5 ounce sil- 
ver per unit of lead, practically all of the silver 
value being carried by the galena. The ore is 

brought down from the mine, a distance of 4,700 

feet, by a Hallidie aerial tramway. At the upper 
terminal are separate bins for concentrating and 
clean ore; the brakes and automatic loader are 

worked by one man at that end. At the lower 

terminal, directly over the mill, there is an auto- 

matic dumping and self-righting device, by means 

of which the buckets are dumped as they come 
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the object being to run the tramway, crusher and 
conveyor, during day time only; thus two men 

operating this part of the plant are only required 

to work one shift. If it is necessary to sort out 
clean ore on the belt conveyor, an extra man is 
required during the day shfit; any ore so sorted 
out is dropped directly into a chute that delivers 

it into the clean ore bin in basement. 
The coarse rolls are fed by an inclined trough 

of sheet steel, a little narrower than the face of 
the rolls, which is operated by a revolving cam, 
bumping it against an adjustable stop, and a 
spring to give it the forward motion. The coarse 
rolls are -26 by 15 inches, Gates make, and are 
driven at 85 r. p.m. The coarse rolls set about 

3 feet above the jig-floor, which is the second 

story of the mill. Directly below the coarse rolls 
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over the ore bin and right themselves again be- 
fore starting on the return journey to the mine. 

The bins below the lower terminal are so ar- 
ranged that concentrating ore is dumped before 

the buckets pass round the lower tail sheave of 
the tramway, and clean ore is dumped into a 

separate bin after the buckets have passed this 

sheave. When clean ore is being shipped over 
the tramway, it requires a man at the lower term- 
inal to attend to the dumping and righting of the 
buckets. The clean ore passes directly through 
a chute to a lower bin on ground floor. of mill, 

whence it can be handled by the same cars and ar- 
rangements as are used for shipping the concen- 

trates. 

From the upper ore bin the concentrating ore 
passes over an inclined grizzly directly into a 
3 D Gates crusher, which discharges the crushed 
ore upon an 18-inch belt conveyor, which. delivers 
it into a second storage bin immediately above 
the coarse rolls. Up to this stage the capacity of 
the plant is double that of the rest of the mill, 

* Abstract of a paper read before the Institution of Mining 
and Metallurgy, London, November 20, 1902. 
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SECTIONAL ELEVATION OF HIGHLAND CONCENTRATOR. 

there is a trommel, 36 inches diameter, and 40 

inches long, covered with steel plate punched with 
%-inch holes. The oversize goes to rolls No. 2 
(26 by 15 inches, run at 95 r. p. m.), which set on 
the ground floor, to one side of the elevator. 
The undersize from the %-inch screen, together 

with the product of rolls No. 2, goes to the ele- 

vator, which delivers to the train of trommels. 

On the other side of the elevator, corresponding 

in position to No. 2 rolls, there is a third set, 

26 by 15 inches, 105 r. p. m., which recrush mid- 
dlings from jigs Nos. 3, 4, 5, 6 and 7. The ele- 
vator is inclined, 48.5 feet centers, head wheel 

48 inches diameter, boot-wheel 36 inches, belt 
14 inches wide, 8-ply, buckets 12 by 6 inches, 
spaced 17 inches apart. The speed of the eleva- 

tor is 350 feet per minute. There are four trom- 
mels, coupled up in sets of two, which are driven 
separately. In each case the driven trommel 
drives the ore above it by means of spur gearing. 
The trommels are cylindrical, 36 inches diameter. 
The first is 80 inches long, divided into four sec- 
tions, of which two have %-inch holes: and: two 

11-16 inch. The oversize from this trommel goes 
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to a 2-compartment Herz jig, which has sieves 34 

by 22 inches, and throw adjustable up to 4 ‘inches. 

The material finer than 11-16 inch goes also to 
a 2-compartment jig. -The other trommels are 
72 inches long. They are covered respectively 
with 1%4-inch round punched steel, 3 millimeters 
round, and 16-mesh slot. They each deliver their 
sized products to their respective jigs. Of the 
latter, there are three 3-compartment and two 

4-compartment. The screens are 36 by 24 inches, 
and eccentrics adjustable from 1-inch to 3-inch 
throw. The concentrates from all of them pass 

into bins below the jig floor of the mill. Only 
the fine jigs make hutch-work. 
The undersize from the last trommel passes to 

a set of four hydraulic classifiers, which are modi- 
fications of the Lake Superior trough type. They 
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consist of a double V trough, divided into. hop- 

per-shaped sections of increasing area. The pulp 
flows through the inner trough, passing over the 

divisions from one section to the next. Clean 
water is admitted into the space between the two 
troughs near the top of each section. There is an 
opening in the bottom of the inner trough, in the 
center of each section, and opposite to the open- 
ing a piece of 1%4-inch pipe passes through the 

outer trough, discharging the heavier material 

which settles against the rising current of water. 
The product of the first two classifiers goes to 
the two 4-compartment jigs. The. other two 

classifiers feed Wilfley tables. The overflow from 
the classifiers goes to two pointed boxes, the first 

of which is 6 by 3 by 3 feet, divided into three 

compartments, respectively 18 inches, 24 inches, 

and 30 inches long, while the second is 8 feet 
square at the top and 5 feet deep. In the former 
the current is arrested by partitions and “diving” 
boards, the coarsest product being drawn off in 

the 18-inch compartment. The opening in the 
bottom of each pointed box is connected with a 

goose-neck, which controls to a certain extent the 
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quantity of water delivered with the pulp. The 
pulp is washed on Wilfley tables, of which the 

mill has six in all. The overflow from the second 
pointed box goes as tailings. 

The mill is run by water power, a 4-foot Pelton 
wheel being placed on the top floor. It works 

under a head of 450 feet. The water discharged 

from it is caught in a tank and is used for con- 
centrating purposes. A 2-foot Pelton wheel op- 
erates the Wilfley tables and the electric light 
dynamo. The mill is heated by steam from a 10 
horse-power boiler. 

In the construction of the mill there were used 

290,400 feet of lumber and 118 twelve-light win- 

dows. The sides of the building are of two thick- 
nesses of 1-inch dressed boards, with paper be- 
tween. The roof is of corrugated iron. The 
grading was begun at the end of August, 1900. 
The carpenters began work September 15, 1900, 
and the mill was completed and in operation 
January 18, 1901. The total cost was as follows: 

Machinery and hardware, $16,693; freight and 
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they contracted to pay him a royalty on all the ore 

shipped from their mines in the vicinity during a 
term of 20 years, the right to which, however, the 
seller—who was superintendent of the purchaser’s 
mines—should forfeit if he voluntarily quit such 
employment during the term. It was held that it 
was an implied condition of such contract that the 
company should continue to operate its mines with 
reasonable diligence during the term, and that its 
ceasing to operate the same was a breach of such 
condition, for which the seller was entitled to re- 

cover. In case of failure to pay royalty for 90 days 
after written demand, he had a right to call for a re- 
conveyance of his property, upon repaying the cost 
price. The money consideration named was $1, but 
the real cost to the company had been $3,500, made 

up of incumbrance on the property and obligations 

of the seller which the company had taken care of 

at the time. It was held that the tender of $1 was 
insufficient, and that he must repay the $3,500. The 
company having stipulated to pay a royalty of $1 
per ton on ore mined and shipped had no authority 
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FLOW-SHEET, HIGHLAND CONCENTRATOR. 

(ew, $4,127; lumber, $3,591; wages and salaries, 

$11,555; total, $35,966. The contour of the ground 
and character of the bedrock were such that no 

tmasonry was required. According to contract the 
mill was to be of 100 tons capacity per 24 hours, 

but it has actually proved to be 180 tons. At pres- 
ent it is worked only day shift, requiring three 
men, besides the foreman and smith (the latter 

assisting in loading the concentrates), and a 
night watchman, who also attends to running 

the electric light plant. The cost of dressing per 
ton of ore under the above conditions is 29 cents 

per ton, including loading the concentrates. 
It is estimated that if the plant were run at 

full capacity the cost would be only 16 cents per 

ton. The efficiency of the mill has been deter- 
mined by taking samples of the feed to the coarse 

rolls every 15 minutes for a period of several 
months, and tailings samples with the same fre- 
quency. The results, checked by the lead and 
silver recovered in the concentrates showed a 
saving of 81.5 per cent of the lead, while the 
average tailing assay for silver was only 0.6 
ounce per ton. The assays for lead were made 
by wet analysis. 

RECENT DECISIONS AFFECTING THE MINING 

INDUSTRY. 

Srrcratty Reporrep. 

Construction oF Royatty Contract aNnp REscts- 
(aon oF Contract.—A party conveyed certain prop- 
arty to a mining company, in consideration of which 

to reduce this amount on account of the inferior 

quality of the ore, the royalty being measured by the 

quantity and not the quality; nor, although the roy- 
alty was, no doubt, to be calculated on refined and 

cleaned ore, had it the right to make a deduction or 

dockage on the quantity, provided the ore shipped 

had been treated to the usual process of cleaning.— 
Sharp v. Behr (117 Federal Reporter, 866) ; Circuit 
Court of the United States, for Pennsylvania. 

BOOKS RECEIVED. 

In sending books for potions, 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 JouRNAL. 

Statistical Register of Western Australia. Com- 
piled in the Registrar-General’s Office. Perth, W. 
A.; Government Printer. Pages, 784. 

Mineralogy. An Introduction to the Scientific Study 
of Minerals. By Dr. Henry A. Miers. London; 
Macmillan & Co., Limited. New York; the Mac- 
millan Company. Pages, 584; illustrated. Price, 

$8, net. 

The How and Why of Electricity. A Book of In- 
‘formation for Non-technical Readers. By Charles 
Tripler Child. New York; The Electrical Review 
Publishing Company. Pages, 128; illustrated. 
Price, $1. 

New York. Twentieth Report of the State Geolo- 
gist. Dr. Frederick J. H. Merrill, State Geologist. 
Albany, N. Y., 1902; published by the University 

of the State of New York. Pages, 192; with maps 
and illustrations. Price, 50 cents. 

New York State Museum. Bulletin 58. Guide to 
the Mineralogic Collections of the Museum. By 
Herbert P. Whitlock. Albany, N. Y.; published 
by the University of the State of New York. 
Pages, 148; illustrated. Price, 40 cents. 

BOOKS REVIEWED. . 

Elektro-Metallurgie. Third Edition. 1902. By 
Dr. W. Borchers. Leipzig, Germany; S. Hir- 
zel. Pages, 288; ilustrated. 
This is the third edition of Dr. Borchers’ well- 

known work, which is the standard in its subject. 

It has been entirely rewritten, but it is only the 
first section which is now published, and we shall 

defer further notice until receipt. of the whole. 

The present volume treats of magnesium, lithium, 

sodium, potassium, calcium, strontium, barium, 
beryllium, aluminum, the cerium group of metals, 

copper and nickel. 

Jahrbuch der Elektrochemie. 1901. Eighth Yearly 

Volume. Edited by Dr. Heinrich Danneel. 
Halle, Germany, 1902; Wilhelm Knapp. Pages, 
728; illustrated. Price (in New York), $8.50. 
This is the eighth volume of the well-known 

year book inaugurated by Doctors W. Nernst and 
W. Borchers, and edited by them until 1901. They 

were obliged then to give it up because of the 
pressure of their other duties. This change, to- 
gether with an increase in the size of the volume, 
explains the tardiness of its publication this year, 

which it is hoped to remedy in the next year. The 

present volume is prepared on much the same 

lines as its predecessors. It is divided into two 

sections, one treating of progress in theoretical 
electro-metallurgy and the other of the applied 

art. Dr. Danneel has enjoyed the collaboration 
of several well-known electro-metallurgists, in- 
cluding Dr. M. Mugdan, Dr. F. Harms, Dr. P. 

Askenasy, F. von Kugelgen, Prof. Dr. K. Elbs 

and Prof. Dr. W. Borchers, each of whom con 

tributes important portions of the book, though 
the largest part is due to Dr. Danneel himself. 

Die Darstellung des Chroms und Seiner Verbin- 
dungen mit Hilfe des Elektrischen Stromes. 
By Dr. Max Le Blanc. Halle, Germany, 1902; 

Wilhelm Knapp. Pages, 108. 

This is the third in a series of monographs on 
applied electrochemistry published under the di- 

rection of Viktor Engelhardt. It presents a com- 
plete review of what has been done practically 
and experimentally in the production of chrom- 
ium up to the end of 1901, and will be a useful 
work of reference to any one who is interested in 
the subject. Inasmuch as the production of 

chromium has not yet become of much practical 
importance a good deal of attention is neces- 
sarily directed to the various projects for obtain- 
ing the metal as embodied in numerous patent 

specifications. Such an analytical digest of the 

latter is in itself a- valuable work, apropos of 

which a quotation may be made from page 10 of 
the book under notice. 

“Criticism may be made as to the propriety of 

incorporating in a monograph of this. kind the de- 
tails of some apparently fantastic patent specifi- 
cations, but after mature deliberation I have an- 

swered in the affirmative, since the line between 
the promising and the unpromising is not al- 
ways easy to draw, and many a one may con- 
tain among much chaff some kernel of gold which 
may serve as the crystallization point for some 
later work, and, at any rate, they will serve as 

valuable guides in subsequent patent applications. 
Every one who has had experience with the latter 

is aware of the stumbling-blocks that are fre- 
quently encountered in some careless observation 
to which a previous inventor has given scarcely 
any thought, or has remained ignorant of its im- 
portance” 
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CORRESPONDENCE, 

We invite correspondence u i rre matters of interest to the 
industries of mining and m 1 lurgy. 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 Manacinc Epiror. 
We do not hold ourselves responsible for the opinions ex- 

pressed by correspondents, 

Retaining Ink on Glass. 
Sir: In regard to this subject, and the several 

letters you have published about it, I would say 

that Mr. J. N. Esselstyn, of the Michigan Col- 
lege of Mines, prepared a model of the Salisbury 
Mine, for this company, by running sheet gelatine 

over the glass plates, which were 24 by 36 inches, 
upon which he used ordinary India inks. 
The model was very successful 

Geo. R. JAcKSON. 

Assistant Mining Engineer, Cleveland-Cliffs Iron 

Company. 

Ishpeming, Mich., Dec. 12, 1902. 

Secondary Enrichment at Cripple Creek. 

Sir: Mr. Bancroft’s suggestive communication 
in your issue of December 6 calls for some re- 
marks. On what authority does he state that 
“gray copper” is almost always a product of 
secondary enrichment? I have always under- 

stood that deposits of gray copper are as much 
primary ores as those of any other sulphides. 

The fact of secondary enrichment in many veins 
has long been known to us as practical miners, 
but the theories only recently formulated by 
many able geologists. One should be cautious, 

however, in applying this theory to the occur- 

rence of all rich ore bodies at depth. 

Copper does not occur in any of the oxidized 
portions of the Cripple Creek veins (with one 

exception only, the Cheyenne vein of the Isabella 

Company), and one cannot believe that it could 

have been originally deposited, then leached out 
and have left no trace whatever of its former 
existence. Many, perhaps: most of the Cripple 
Creek shafts have passed through poor zones in 

sinking on their veins, but some of these could 
be accounted for as well on the hypothesis of 
being between ore shoots as on that of impover- 

ishment through leaching. The variation of the 
underground water level is, [ think, an ade- 

quate explanation of the leached zone withvul 
assuming so multiplex a system of underground 

circulation as so ably described by Van Hise. 
No proof has yet been adduced that the gray 

copper found in the deep workings of Cripple 
Creek mines is so exceedingly rich in gold. The 

ores I have seen are invariably complex, cala- 

verite and pyrite forming a much larger propor- 
tion of the metallic minerals than tetrahedrite. 

and no careful separation has been made into 

their constituent parts before assay. Stibnite also 
occurs in places here, but in no case where care- 

fully separated from the associated sylvanite. 

calaverite, and pyrite, and then assayed, has it 

yielded gold in payable values. 
Without anticipating too far the conclusions in 

a paper on “The Present Conditions of Cripple 

Creek,” now under preparation, I may say these 
veins indicate as greater depth is attained a de- 

cided increase in various metallic sulphides, and 

a probable series of zones, each characterized by 

a special predominance of chemical or mineralo- 

gical features differing from those of the zones 
above and below. The occurrence of gray copper 

appears to mark the upper limit of one of these 
zones. It is true that this zone is characterized 
also by very rich ore, secondary quartz, and many 

vugs or cavities, lined with this secondary quartz 
having imbedded therein numerous large and per- 

fect calaverite crystals. 
A great many of these veins are not “loose and 

porous in the upper portion,” but, on the con- 

trary, peculiarly close, narrow, and dense, and so 
tight is the main vein crevice in many places as 
to be easily mistaken for a mere joint in the coun- 

try, and cause much speculation as to how the 
solution traversed such a channel. 

The top portion of the rich zone which is now 

being explored in these veins appears to be about 
9,100 feet above sea level, but this is not an uni- 
form horizon. Cuas, J. Moore. 

Cripple Creek, Colo., Dec. 11, 1902. 

Pyritic Smelting. 

Sir: It has been generally accepted as a fact 

that the main reactions of pyritic smelting are 
represented by the following three formule: 

(1) FeS, + heat=FeS+S 

(2) FeS+30=FeO+ SO, = 113.6K 

(3) 2FeO+ SiO, = Fe, SiO, x calories 

(See Roberts-Austen’s Introduction to the Study 

of Metallurgy, Hoffman’s Lead Smelting. Peter’s 
Modern Copper Smeltine + 

The first reaction is undoubtedly true to a 
greater or less degree, depending on the access 

of air to that part of the furnace in which the re- 

action takes place and necessarily varying from 

time to time, but in the main it holds good. The 

presence of sulphur distilling from, and burning 

on top of a freshly added charge has been fre- 

quently noted. 

The second reaction, however, obtained its ac- 

ceptance in the days of lead smelting, reducing 
atmosphere in copper work and roasting fur- 

naces, where it was a minor reaction, as in the 
first two cases, or represented a possible step, as 

in the last, and where the nature of the atmos- 
phere in which the reaction took place was dis- 

tinctly different from that of the modern pyritic 
furnace. 

When applied to the latter it fails to explain 

the peculiarities of the process and thereby con- 

demns itself. When combined with (3) it un- 
doubtedly give us the general results obtained 

both as to products formed and heat generated, 
but it does not show us how those results are 
reached. Not only that. It is at variance with 
the known properties of the elements concerned. 

Thus ferrous oxide freshly formed oxidizes spon- 

taneously in the presence of air at ordinary tem- 

peratures, being heated to incandescence by the 

reaction (Roscoe & Schoerlemmer). Neverthe- 

less, by the formula we are supposed to assume 

that a lump of sulphide ore after being heated 
so that it loses one-half its sulphur in the neu- 

tral’ atmosphere of the upper part of the ore col- 

umn will be oxidized to an unstable compound 
ot the above properties in the presence of an ex- 

cess of highly heated air. 
These conditions are not assumed without con- 

sideration. Thus at Val Verde, Arizona, where 
the charge carried several per cent of arsenic, 
the fumes for the first five minutes after its in- 
troduction into the furnace were colored dark 

orange by the presence of arsenic sulphide, a 
condition which would not exist in the presence 

of an excess of air. Also at Keswick, Cal., I have 

noticed the burning of gases (distilled sulphur) 
from the furnace top where the air currents from 

the charging doors met them. 
At the tuyere level, on the other hand, there 

is a very large excess of heated air. In fact, the 
formation, not of ferrous oxide, but of magnetic 
oxide, has been observed at this point (Peters) 

even in the presence of much sulphur and sul- 

phur dioxide. 

This is, in my opinion, the primary reaction in 
the pyritic furnace, and reads 

(3) Fe,+100= FtO Fe,O, +3S0-+ 407.4 K 

Fe,O,, or FeO Fe,O,, magnetic oxide, is the 
most stable of the iron oxides. It is formed by 
the rapid oxidation of iron (Roscoe & Schorlem- 
mer) and iron sulphide (as shown below), and 

by heating ferric oxide to high temperatures and 

is the most exothermic of the three reactions 
given below, and consequently most probable: 

3 FeS + 100 = Fe,O, F 3SO, + 407.4 K 

FeS + 30= FeO + SO, -+ 113.6 K 
2 FeS + 70= Fe,O, + 2SO, + 293.8 K 

The figures are from Robert-Austen’s Jntroduction 

to the Study of Metallurgy. 
That this is the reaction is borne out by some 

experiments on the roasting of heavy sulphides 

conducted by the writer. 
The material carried from 42 to 45 per cent sul- 

phur and about one per cent silica and the prod- 

uct contained from 2 to § per cent sulphur, or 
which from 0.3 to 4 per cent existed as sulphides. 
Owing to the presence of Zn that in the smaller 
amounts was probably due to ZnS, that in the 

higher amounts was due to a different cause. The 

roasting was conducted entirely without the use 
of fuel, and thus approached the pyritic furnace 
in the character of the atmosphere in which the 

reactions,took place. 
It was observed that when the process was 

conducted at a low temperature it was accom- 
panied by the formation of ferric oxide, mag- 

netite and sulphates. As the temperature was in- 

creased by increased oxidation per unit area and 

the conditions of the pyrite furnace approached, 
the amount of magnetic oxide in the product in- 
creased until the latter seemed wholly Fe,O,, 

although no analysis was made to check the 

physical properties; simultaneously there was a 
disappearance of the sulphates and most of the 

ferric oxide. 
Attempts at separation by a magnetic separator 

failed, as the whole mass was strongly magnetic. 

No metallic iron was present. 
These facts seem to prove that the natural 

product of the sulphide is magnetic oxide, and 
certainly mattes from the pyritic charge carry 
more of that substance than ordinary, and it is 

frequently found in the basic slags. 
In this connection it is well to observe that for 

accurate work the average smelier sample of slag 
is totally unreliable. A sharp chilled siliceous 
slag will take up one per ceni of metallic iron 

from the buckboard and smelter, and more if the 

board happens to consist of a rather soft casting. 

If any one doubts this large estimate, let him 
take a piece of slag, buck part to 100 mesh, as 

usual, on the board and take the other part and 

pulverize a few grams in an agate mortar. Treat 

both samples (5 grams) with neutral copper sul- 

phate solution until copper is no longer precipi- 

tated, and determine the iron in the two solu- 

tions. 

Assuming the above reactions, we require the 
following additional reactions to complete the 

process: 

(a) 2Fe,0O,+Si0O,= Fe,SO,+2 Fe,O, 
(b) 3Fe,O, + heat =2Fe,0, + O=—666 K. 

Both reactions take place at high temperatures 

only. They explain the tendency of pyritic furnaces 

to wall accretions. Magnetic oxide, of course, 

has a high fusing point, and we have CaO Fe,O, 
calcium ferrite formed by the combination of 

the ferric oxide and lime, and similarly magne- 
sium, zinc, and copper ferrites, all with high fus- 

ing points. 
They also explain the tendency to a sudden 

chill, for if the temperature drops momentarily 
below that required for the reaction, there will 

be no opportunity for recovery. 
It also explains, as was pointed out to me by 

Mr. J. W. Bennie, of the Shannon Copper Com- 
pany, the requirement of a small amount of coke, 

which could be consumed in the reduction of the 
ferric oxide formed, and with which the furnace 
would then run well, although below the tem- 
perattire required for reaction (b). 

Thus at Val Verde 3% per cent of coke was 
found to be best where there was 12 per cent of 
iron estimated as Fe,O, by the above reaction. 
This amount of coke is, to be sure, several times 
the theoretical, but was required by the probable 
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consumption of a large portion to CO, before 
reaching the place where needed. 
The reactions also explain the failure of the 

attempts made to use oil through the tuyeres, 

and alse seems to indicate the impracticability of 
the use of oil in the pyritic shaft. This is be- 
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seen in, use was of 60-mesh, and this was a tor- 
ture to the spirit. In the same mill the next 
larger size was a 40-mesh (brass wire cloth), 
which was only ordinarily troublesome, and that 
mesh is not uncommonly used in cyanide mills. 
Perhaps screening through 4o-mesh is about the 
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RIVEROLL’S SMELTING FURNACE FOR CRUDE OIL FUEL. 

cause the oil is not required as a fuel for the heat 
units it contains, but for local reducing action, 

and to obtain this it would be necessary to use 

a large excess, which in turn would forfeit the 

oxidizing atmosphere, and there would no longer 

be the necessary feature of the pyritic process. 

What is required is an oxidizing atmosphere 

with local reduction of one of the side products 

at or near the tuyeres, and that can only be ob- 

tained by a solid fuel. 

CLARENCE A, GRABIL1.. 
Needles, -Cal., Nov. 25, 1902. 

QUESTIONS AND ANSWERS. 

Queries should relate to matters within our special prov- 
ince, such as mining, metallurgy, chemistry, cology, etc.; 
preference will be given to topics which seem A 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 a to questions will be welcomed from cor- 
respondents. While names will not be published, all inquirers 
must send their names and addresses. Preference will, of 
course, always be given to questions submitted by subscribers. 

The Copper Blast Furnace for Iron Smelting.— 
Is it possible to smelt iron ore in a copper blast 
furnace, such as the Herreshoff?—K. 

Answer.—Neither the construction nor the pro- 

portions of the copper blast furnace adapt it to 

the reduction of iron ore to pig iron. 

Concentration of Corundum.—We are concen- 

trating our mineral to a product 98 to 99 per cent 
pure. As you are aware, the tables do more per- 

fect work if the ore fed to them has first been 

properly sized. If we could obtain a method of 
dividing material from 16 to 200-mesh into, say, 
10 different sizes, it would greatly facilitate our 

“process. The adhesion to each other of grains 
‘that are simply wet makes it impossible to do 
this under the ordinary conditions, but it should 
be possible to do it if the ore were totally sub- 
‘merged in water. What information can you 
give us on the subject?—C. C. 

Answer.—Very fine screening is a troublesome 

process in ore dressing. The finest we have ever 

limit of practicability, and the general tendency 

is to avoid going anywhere near so far, the mini- 
mum adopted by many being 1 millimeter, which 

would correspond approximately to 14-mesh, 
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in general sort the ore particles according to 
their settling capacity against a rising current 
of water. These contrivances are quite simpte 

and can be constructed on the spot (there are no 

basic patents), while special designs are made 

by almost every manufacturer of milling ma- 

chinery. We cannot undertak~ to say which is 

the most efficient, or rather, which one would be 
the most efficient in your particular case, as to 

which you should consult a practicing engineer. 
Prof. Richards’ series of papers on Ore Dressing 

in the various volumes of The Mineral Industry 
will give you a great deal of information on this 
subject. We do not know of any system of 
screening under water, at least not in this coun 

try, but in Sardinia they use shaking screens, 

which are set over a pointed box in such position 

that on the downward movement the sieve just 
touches the water sufficiently to free the holes, 
but 0.5 millimeter size, which would be something 

between 24 and 30-mesh, is the finest sifting that 

is tried. . 

SMELTING IRON ORE WITH CRUDE OIL AS FUEL. 

The use of oil as a fuel in smelting iron ore has 
been frequently suggested and tried in an experi- 

mental way, but has not so far proved a commercial 

success, for reasons which are readily understood. 

Our attention has been called to a process devised 

and tested experimentally by Mr. E. Riveroll, of 

Los Angeles, Cal., and we give herewith drawings 

of his furnace, which are very clear and will be 

readily understood. It is only necessary to say that 

the ore and flux are introduced through a charging 

door directly under the stack, and pass down the 

inclined bottom of the furnace, the molten metal 
and slag being collected in the crucible at the lower 

end, from which they can be tapped off. The oil is 

introduced, with steam, through a number of jets 

placed on top of the furnace, as shown. The fur- 

nace described is 40 feet in length and 2 feet in the 

clear, inside. 

Test runs have been made with this furnace, but 

it is not yet in use on a commercial scale. We give 

LEAR ELEVATION. 
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standard steel wire cloth. Further subdivision 

of the ore for treatment on a series of tables (as 
to the advisability of which you are quite right) 
is done by means of hydraulic classifiers, which 

below the inventor’s statement in his own words, 

showing what he claims. We must say, however, 
that statements of the cost of producing iron cannot 
be accepted at all until the furnace has been in regu- 
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jar use, producing pig iron, for a sufficient time to 

show commercial results. For the present it is 
given as the latest experiment in this line, open to 

discussion and criticism by iron makers and furnace 
experts. 
The inventor’s statement, as furnished to us, is as 

follows: “It is a method for reducing iron ores by 
the use of crude oil as the only fuel. The great im- 
portance of the invention lies in the fact that no coke 
yr any other auxiliary fuel is required to act as a 

reducing agent, or to hold up the charge. The in- 
ventor has applied for patents in the United States, 
Mexico, Canada and several other countries. 

“During the past decade numerous attempts have 

been made throughout the West to accomplish this 
id. It is true, pig iron has been secured by experi- 

enters with oil as fuel; but in no case has more 

1 

OP II 

‘han 150 pounds of the charge been reduced at one 
time, and even then coke or charcoal had to be in- 

troduced to the extent of 10 per cent or thereabouts 

order to bring about the necessary chemical re- 
.ction. Heretofore all efforts to produce this im- 

portant material in commercial quantities using only 

de oil as fuel have failed because of the apparent- 

insurmountable difficulties in the way. Chief 

ong these was the getting rid of the oxygen in 

iron ores and the application of the heat directly 
pon the entire body of the ore to be reduced. 
“This process is both simple and inexpensive, be- 

less complicated than the cupola or upright style 

melter and requiring none of the cumbersome ma- 
hinery incidental to the hoisting of both ore and 

el to the top of the flue. 
On August 19 of this year Mr. Riveroll made a 

trial run in his 50-ton capacity experimental smelter 

at Tropico, Los Angeles County, California, in the 
Presence of Prof. Joseph Kirkham, general manager 
of the Pacific Art Tile Works, and several other re- 
sponsible parties. This run was so successful as to 

place the invention beyond the bounds of mere ex- 
periment. For more than a half hour molten metal 

ran from the spout in a steady stream and then the 
furnace was shut down, as its unqualified success 

had been demonstrated to the entire satisfaction of 
all concerned. The resultant slag consisted of 45 

per cent silica and alumina, 50 per cent of lime and 
5 per cent of iron and other elements. 

“The chief claim urged by the inventor in favor 
of his smelter is its economy. Taking the experi- 

mental run referred to above as the basis of this 
claim, the following figures taken at the time furnish 

sufficient data to substantiate all claims of economy: 

The analysis of iron ore used showed metallic iron, 

56.7; silica and alumina, 13.3; sulphur, 1.4. The 

analysis of the limestone (flux) was: Lime, 52.5; 

silica, 6.3. The quality of oil was specific gravity, 

20.5. 
average to reduce one ton of the charge. 

Two barrels of this oil were necessary on an 

With oil 
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pressure and sufficiently cool to allow of an eco- 
nomic line of compression in reaching the high 

pressure. The general scheme of the system is 

shown in the accompanying drawing. 
Following is a brief description of the machin- 

ery employed in the Bisbee West Plant. Steam 
is supplied by a 60 horse-power horizontal return 

tubular boiler burning fuel oil. This boiler sup- 
plies a 30 horse-power hoist, and the air com- 

pressor of the pumping plant. The main com- 

pressor is one built by the Ingersoll-Sergeant 

Drill Company, and is one of their standard 

straight-line type, with the exceptions that the air 
end was built a little heavier than usual, and that 

the piston inlet was enclosed in a bracket fitted 
for pipe connection to the return system. The 

steam cylinder of this compressor is 16 inches in 
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wholesaling in the West for 60 cents per barrel and 
the cost of ore (not to be less than 50 per cent 

metallic iron) not more than $3 per ton, pig iron can 

be produced for $10 per ton or less.” 

THE “DENSE AIR” SYSTEM OF POWER TRANSMISSION 

IN DEEP MINE PUMPING, 

By D. A. McNEILL. 

There has been recently installed at the Bis- 
bee West Copper Mining Company’s shaft No. 

I a pumping plant using air as a means of power 

transmission. This plant was installed by the 
John Wigmore & Sons Company, of Los Angeles, 

Cal., and is operated under patents which they 

control. They have named the principles of these 

patents “The Dense Air System of Power Trans- 
mission.” This dense air system has as its ob- 

ject the use of the difference in pressure between 

two confined air bodies. A compressing engine is 
used to maintain the greater pressure by raising 

that of the low-power body of air and delivering 

it to the high-power body. In operation the low- 
pressure air is sufficiently above atmospheric 

diameter by 18 inches stroke, and is furnished 
with an adjustable Meyer cut-off valve. The air 
cylinder is 12% inches diameter by 18 inches 

stroke. The regular poppet inlet and discharge 
valves supplied by the manufacturer are used. 

From this compressor, two lines of pipe are led 

to the shaft, about 60 feet distant, and then to 

the 700-foot level. The high-pressure line is 2% 
inches diameter, while the return or low-pressure 

line is 3 inches diameter. In the high-pressure 
line is an air receiver 36 inches diameter by 8 
feet, and also a reheater of sufficient size to heat 

the air to 300° F., the reheater being on the 700- 

foot level adjacent to the pump and the receiver 

on the surface near the compressor. 

The low-pressure, or return line, is continuous 

from the exhaust of the pump to the inlet of the 
compressor. The pumps used were built by the 

Cameron Steam Pump Company, and are of their 

standard station and sinker types. The station 
pump has an air cylinder 16 inches in‘diameter by 
18 inches stroke, and a center packed plunger 6% 

inches diameter by 18 inches stroke. This pump 
raised the water from a sump on the 700-foot level 
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to a tank 40 feet above the collar of the shaft, giv- 

ing an average lift of 750 feet. A vertical sink- 
ing pump 10 by 5 by 13 inches is also included 

in this installation, but was not operated during 

the test given below. Its duty is to lift the water 
to the sump on the 7o0-foot level from the shaft 

bottom. A small compressor 6 by 6 by 6 is con- 

nected to the low-pressure return line, its duty 

being to supply sufficient air to overcome leakage 

from the pipe lines and stuffing boxes of the ma- 

chines, in this manner keeping the quantity of 

air in the system constant. In the following test 
the reheater was not used. This reheater was 

designed to burn gasoline, but it was found that 

it was impossible to do so, as there was not suf- 
ficient air in the pumping station, which is very 

small, to support combustion. If this reheater 

could have been used the efficiency of the plant 

would have been at least 20 per cent better than 

that shown by test. In the following table will 
be found the average results of a series of tests 

of this plant made September 14, 1902: 

NN NONE cee S i ewes esnsese 1 hour each. 
Average steam pressure at throttle of 

COMPTCTBOT cccececscceccsssecccseces 81 Ibs. 
Total steam used by compressor ...... 802 lbs. 

September 20. The supply of fuel oil was ex- 

hausted and, there being no other fuel obtainable, 
it was necessary to shut down the plant. Before 

more fuel oil was secured—a matter of three or 

four days—the water had risen in the mine al- 

most to the 200-foot level, putting the pump about 

500 feet under water. When the boiler was fired 

up and the compressor started, the pump started 

with the compressor, as was shown by the water 

from the discharge pipe. It required about 48 

hours of continuous running to pump the water 

down to the pump level. During this time the 
pump worked under water at its greatest capacity 

and continuously. 

A TRIPLEX PLUNGER MINE PUMP. 

The accompanying illustration shows a pump of 

the triplex plunger type, made by the Goulds 

Manufacturing Company, of Seneca Falls, N. Y., 

for mining and other purposes. Pumps of this 

type are made in different sizes from 3% to I2- 

inch plunger, all 16 inches stroke, and with work- 

ing pressures varying from 150 to 1,500 pounds, 

COAL IN INDIA.—Indian papers of recent 
date report that a discovery of coal has been 
made in Banganapalli State, in the Kurnool Dis- 

trict of British India. Several trial pits have 

been sunk, and at depths of 20 to 30 feet good 

seams of coal have been struck. The appearance 

and quality of the coal seem to be strikingly sim- 

ilar to the coal from the Singareni mines farther 
north. As far as can be ascertained, this new 

coal-field is of considerable area, and the coal is 

within easy reach of the surface. The new field 

is 5 miles from the nearest railway station, Ranga- 

puram, on the Billary-Kistna line, but the road is 

hilly and bad. The discoverer of the coal is a na- 

tive of Madras, who has obtained a comprehensive 

lease for working it and other minerals from the 

Nawab of Banganapalli in return for certain spe- 

cified royalties. 

PATENTS RELATING TO MINING AND METALLURGY 

UNITED STATES. 

The following is a list of patents relating to mining and 

metallurgy and kindred subjects, issued by the United States 

Average R.P.M, of compressor ...... 52.3 
Average R.P.M. aux. compressor ...... 20 
Average B.P.B. DUMD «.ccscccesccces 39.8 
Average pressure: inlet to compressor. . 
Average pressure: discharge from com- 

pressor 

83 lbs. gauge. 

158 lbs. gauge. 
Average pressure: inlet to pump ...... 152 lbs. gauge. 
Average pressure: exhaust from pump. . 92 lbs. gauge. 
Average temperature: inlet to com- 
i Cccebiidubabepasuhaa ssn oes 69° F. 

Average temperature: discharge from 
SIRS oc cnnbaesaeswnnseesdnnsee 162° F. 

Average temperature: inlet to pump... 89° F. 
Average temperature: exhaust rom 
DED Wenewanessebsbonnan ohio és so06 52° F. 

Average ft.-lbs. per minute shown by in- 
dicator cards, steam end compressor. 1,675,300 

Average ft.-lbs. per minute steam end 
ae 22,300 

Total average ft.-lbs. per minute shown 
on steam ends of compressors..... ++ 1,097,600 

Average ft.-lbs. air end compressor, as 
shown by indicator cards.......... 1,045,100 

Average ft.-lbs. air end auxiliary com- 
DN KGdectbensaxkSeubcneaennses 19,500 

Total ft.-lbs. air end of compressors... 1,064,600 
ee: SRE BODO 6. x anisonsescons 833 cu. ft. 
Cubic ft. of water pumped per minute. 13.88 
PME. cchtsincnbinnssnoes-seeas 750 ft. 
Total ft.-lbs. per minute in water 649,584 
pampes kak SESROES OSS SED ERE OEE ES on 

Efficiency of ratio between ft.-lbs. of 
work in air cylinder of compressor 
and air cylinders of pump .......... 70.6% 

Efficiency or ratio of ft.-lbs. shown’ by 
indicator cards on steam end of com- 
pressors and ft.-lbs of work in water 
Se MUNN ge ou eeees 59.2% 

Duty or ft.-lbs. of work in water 
pumped per 1,000 Ibs. of steam used. 4 8,600,000 

From this test it is very readily seen that the 
efficiencies are exceptionally high for a deep mine 
pumping plant. 

One incident in regard to this plant showing its 
adaptability to deep mining operation occurred 

GOULD TRIPLEX MINE PUMP. 

corresponding to elevations from 350 to 3,500 

feet. The small sized plunger operates at 36 revo- 
lutions per minute, and a working pressure of 1,500 

pounds, delivering about 3% gallons to each revo- 

lution of the crank-shaft, while the 12-inch plun- 

ger pump at a working pressure of 108 pounds and 

at 36 revolutions per minute will deliver 47 gallons 

to each revolution of the shaft. 

In making these pumps great care is exercised 

as to material and finish. The forged steel crank- 

shaft is made in two pieces, each having a single 

throw with a gear at the inner end. These two 

gears carry the center crank-pin. The crank- 

shaft bearings are babbitted, and have wedge and 

screw adjustments. The pump is fitted with dou- 

ble gearing. The pinions are semi-steel castings 

and machine cut, while the large gears are of 

charcoal iron, also machine cut. Power for driv- 

ing may be applied at either side of the pump. 

For electric motors, intermediate gears and an 
auxiliary shaft are used. The cross-heads have 

adjustable shoes, which are properly babbitted 
and run in board guides. The connecting rods 

are of forged steel, and have bronze boxes with 

strap heads and wedge adjustments at each end. 

The plungers are of hard cast iron, turned and 

ground true. The valve-boxes are separate char- 
coal iron castings, and the valves are of bronze 

with leather or rubber faces. Suction or dis- 
charge connections can be made at either side 
of the pump, as convenient. 

Patent Office. A copy of the specifications of any of these 
will be mailed by the ENGINEERING AND MINING JOURNAL 

upon receipt of 25 cents. 

Week Ending December 9, 1902. 

715,238. PROCESS OF REFINING LEAD AND ZINC 
FUME.—Frank L. Bartlett, Canon City, Colo., assignor 

to the United States Smelting Company. A process of 

refining zinc and lead fume which consists in subjecting 

a collected mass or body of the fume to the action of 

heated carbonic-dioxide gac. 

715,244. PNEUMATIC TUNNELING SHIELD.—Theodore 

Cooper, New York, N. Y. The combination with a tun- 

neling-shield of an after bulkhead therein comprising a 
conically-shaped trough having its axis parallel with the 

axis of the shield and extending rearwardly from the cut- 
ting edge of the shield at or near which its forward edges 

attach. 

715,253. PUMP FOR OIL-WELLS.—Arthur B. Gahagan, 
Glade Mills, Pa., assignor of two-thirds to John A. Hughes 

and Charles W. Doutt, Glade Mills, Pa. In an oil-well! 

pump, the combination with the working barrel, of a hol- 

low bottom portion adapted to engage with the interior oi 
said barrel, a liner connected to said bottom portion and 

provided with a contracted portion therein so as to forn 
passage-ways through the same, said portion having open- 
ings through the sides of the same communicating with 

a chamber therein and leading directly into the interior 
of the barrel, a reciprocating plunger within said liner and 

passing through a stuffing-box at the upper end thereof, 
a check-valve at the upper end of said bottom portion, 2 
cage surrounding said check-valve having openings therein 
leading to the interior of said liner, and a check-valve 
above said openings in said cage and within the chamber 
of the liner, said cage having a seat at the upper end 

thereof for the last-named check-valve and such seat or 



715,269. 

715,281. 

715,310. 
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upper end acting to limit the upward movement of the 
first-named check-valve. 

FURNACE FOR SMELTING IRON.—Henry A. 
Jones, New York, N. Y., assignor to Jones Direct Process 
Steel Company, Jersey City, N. J. The combination with 

a blast-furnace having a crucible for molten metal, a flar- 

ing fusion-chamber above the crucible, a cylindrical cham- 

ber above the fusion-chamber and of smaller diameter than 

 cececccccccccccccccccccececceccecccctcaeda 

the upper part of the said fusion-chamber, and a series of 

equally-spaced vertical recesses in the furnace-wall, of 

zigzag deoxidizing ore-retorts in said recesses and heating- 
flues between said retorts, burners for supplying gas and 
air thereto within said recesses, means for covering said 

retorts, receiving-hoppers beneath the deoxidizing-retorts 

and devices connecting the receiving-hoppers with the up- 

per part of the fusion-chamber for delivering the deoxi- 

dized ore to the furnace. 

715,271. METHOD OF MANUFACTURING PEAT FUEL. 

—Robert A. Kellond, Chicago, Ill., assignor to Charles 

Carroll Bartlett, Chicago, Ill. A process of manufacturing 

peat into blocks for fuel, which consists in first, preparing 

the raw material by relieving it of the preponderance of 
moisture and reducing it to a finely-divided state and 

moderate condition as to temperature; second, compressing . 

the material thus prepared and while it contains moisture in 

excess of the atmospheric degree, into hard, dense blocks; 

and third, imparting to each block an outer coating, en- 
velop or crust composed of the fixed carbon and tarry 

and oily constituents of the peat by a searing operation 

involving the application of intense heat only to the ma- 

terial at and near the surface of such blocks. 

ELECTROLYTIC APPARATUS.—Joseph Mat- 
thews, Kings Heath, and William Davies, Selby Park, 

England. Improvements in electrolytic apparatus consist- 

ing essentially of an outer tank or vat having an inner 
tank or vat of perforated insulating material with a revolv- 

ing drum mounted therein having a number of radiating 

arms or rods passing through and supporting an outer cir- 

cular face of insulatimg material with electrical connec- 

tions to the cathode and anode parts of the apparatus in 

the manner and for the purpose. 

GAS-PRODUCER.—Martin Van Buren Smith, 

Philadelphia, Pa., assignor, by mesne assignments, to the 

American Stoker Company.—In a gas-producer, the com- 

bination of a chamber constructed to contain a body of 
incandescent coke, an underfeed-stoker mounted in the 

lower end of said chamber for feeding green fuel upwardly 

therein for replenishing the coke as the latter becomes con- 
sumed, a refuse-discharging leg at the side of said stoker 
through which ash resulting from the combustion may be 

continuously discharged, and means for supplying air 

to said chamber adjacent to the combustion zone of the 
green fuel. 

715,311. PROCESS OF GENERATING PRODUCER GAS. 
—Martin Van Buren Smith, New York, N. Y., assignor 
to the American Stoker Company, N. Y. A method of 
generating producer-gas from coal, which consists in main- 

taining a volume of incandescent fuel from which free air 

715,328. 

715,406. 

715,414. 

715:441- 

715,448. 

is excluded, in injecting into the incandescent fuel two 
columns of air insufficient in volume to support complete 

combustion, in feeding below the volume of fuel and be- 
tween the injected air a continuous supply of green or 

fresh fuel, and in continuously withdrawing the resulting 

ash formed by the combustion. 

ORE CONCENTRATOR.—George E. Woodbury, 
San Francisco, Cal. An ore-concentrating table having the 
principal portion of its working surface divided into lon- 
gitudinal channels by standing strips and the portion at 

q 
— : 1) Se a eaan dak en ome eS a a 

715,828, 

and near the concentrates-discharging end undivided, the 
surface both between and beyond the standing strips being 
finely grooved and said grooves running in the general direc- 

tion of the standing strips. 

715,358. MANUFACTURE OF VARIOUS ARTICLES 
FROM COPPER OR COPPER ALLOYS.—George A. 
Dick, London, England, assignor to the American Brass 

Company, Waterbury, Conn. A process of making hollow 

bars, tubes and other tubular articles of copper or cop- 

per alloys consisting in heating the copper or copper alloy 

to a high temperature, substantially such as specified, and 
then forcing the same, in its heated and plastic condition 

from a pressure-chamber through a die and around a short 

mandrel thereat, cutting or dividing the metal during its 

passage to the die, protecting the cut surfaces from contact 
with the air and bringing such surfaces together again 
while so protected, in the die, under heavy pressure, so 

that they may again unite. 

715,366. METHOD OF DRYING AIR FOR BLAST-FUR- 
NACES.—James Gayley, Pittsburg, Pa. A method of dry- 
ing air for blast-furnace use, which consists in precip- 

itating the greater portion of the moisture therefrom by 

refrigerating the air to 0° C. and then in eliminating or 

substantially eliminating the remainder of the moisture 

from said air by bringing the cold air into contact with 

material having an affinity for water. 

715,371. CONVEYOR.—John H. Hahn, Sargent, Mo., as- 

signor to Joseph A. Jeffrey, Columbus, Ohio. In a cable 

conveying apparatus, the combination of a single centrally- 

arranged wire cable, flights, secured to the cable and 

adapted to push or convey material from point to point, 

said attachments or flights being relatively elongated, nar- 

row, plates or bars extending laterally in both directions 

from the cable, and the supporting wheels, each having 

the inward-tapering peripheral flanges on each side, the 

cross-bars extending transversely across the space between 

said flanges and having in their outer edges alined, cen- 

trally arranged, grooves for the cable, and the peripheral 

surfaces extending continuously from one cross-bar to the 

next, all of said parts being arranged substantially as set 

forth, whereby the said elongated flights will when they 

impinge upon the wheel, if they are out of proper posi- 

tion, act to turn themselves on the axis of the cable, and 

also guide the cable to the grooves in the cross-bars. 

TUNNEL-ROOF.—James C. Meem, Brooklyn, N. 

Y., assignor of one-half to Borough Construction Company, 

Brooklyn, N. Y. A roof or shield for tunnels comprising 

a plurality of compression members, superposed arch mem- 

bers, chord-stiffeners abutting the compression members, 

and means for binding the parts together. 

WIRE-ROPE TRAMWAY.—Arthur Painter, San 
Francisco, Cal., assignor to Holland M. Barstow, Napa, 

Cal. In a wire-rope tramway, a rope-clip provided at one 
end with a spherical head adapted to be connected to a 

traveling bucket, and at the other end with means for 

connecting it to the rope. 

FLUID-PUMPING AND FLUID-ACTUATED 

MACHINE.—William C. Vandegrift, San Francisco, Cal. 

In a device of the character described, a main shaft, a 
runner secured to said shaft, a casing surrounding the 

runner, flanges projecting from the inner surfaces of the 
casing, stationary blades projecting from said flanges 
toward the runner, movable blades carried by the runner 

and projecting from each side thereof toward the casing 

and on opposite sides of the stationary blades, and rings 

carried by each set of the movable blades, the inner sur- 

faces of the rings being substantially in line with the inner 

surface of the flanges. 

CONVEYOR-SHAFT HANGER.—Freeman R. 
Willson, Jr., Columbus, Ohio, assignor to Joseph A. Jef- 
frey, Columbus, Ohio. A shaft-hanger composed of two 

parts divided in substantially the longitudinal plane of the 

hanger-shank, said parts being shaped to inclose the shaft- 

bearing, and means for securing said parts together, in 

combination with the shaft-bearing inclosed in said parts. 

715,449. CONVEYOR.—Freeman R. Willson, Jr., Columbus, 
Ohio, assignor to Joseph A. Jeffrey, Columbus, Ohio. 

In an elevating or conveying apparatus, the combination of 

an endless conveyor, buckets thereon, supporting means 
for said conveyor, a loading-boot containing the lower end 
of the conveyor and having guides for the same, and sep- 

715,471. 

715,505; 715,506; 715,507 and 715,508. 

715,509. 

715,519. 

715,584. 

715,592. 

715,625. 

715,626. 

arate yielding tension means for drawing downward in- 
dependently the two sides of the conveyor. 

CONVEYING APPARATUS.—Frederick R. 
French, San Francisco, Cal. The combination of a pair of 
trolley-carriers; traction-ropes connected therewith; means 

supporting said trolley-carriers and forming a‘ trackway 
therefor; a trolley intermediate of the pair of trolley-car- 

riers and suspended by and between the supporting means 
thereof; and a fall-line. 

ELECTRIC FUR- 
NACE.—Henry N. Potter, New Rochelle, N. Y., assignor 
to Geo. Westinghouse, Pittsburg, Pa. An electric furnace, 
consisting of a tube composed of a mixture of dry elec- 
trolytes constituting the conducting portion of the furnace, 
the said tube being provided with confronting electric- 
circuit terminals arranged in pairs at opposite ends of the 
tube, and the said pairs of terminals being symmetrically 
spaced. 

END SUPPORT AND CIRCUIT-TERMINAL 
FOR CARBON-TUBE FURNACES.—Henry N. Potter, 
New Rochelle, N. Y., assignor to George Westinghouse, 
Pittsburg, Pa. The combination with a tube constituting a 
furnace-body, of suitable terminals at each end supported 
upon diaphragms. 

BLAST-FURNACE.—Rollin C. Steese and Edward 
L. Ford, Youngstown, Ohio. A blast-furnace plant having 
in combination, a series of pockets, a series of passages 

extending from one pocket to the next, said pockets hav- 
ing water-walls transverse of the line of discharge of gases 
into the pockets and a gas-pipe connected to the first 
pocket of the series, 

715,538. AMALGAMATOR.—William F. Bedell, Kaslo, Can- 
ada, assignor, by direct and mesne assignments, of one- 
half to Duncan McPhail and Theodore Freiderich Adams, 
Kaslo, British Columbia, Canada. An amalgamator, com- 
prising a tank for containing mercury and having in its 
bottom a central cone provided with outlets for the escape 
of water and sand, said outlets leading from the sides of 
the cone out through the bottom of the tank, a hollow 
shaft stepped in the cone, and hollow reaction-arms ex- 
tending from the lower end of the said shaft downwardly 
to the lower portion of the tank and having their lower 
ends extending horizontally. 

WELDED CAST-METAL PROCESS.—\William 
Kent, Covington, Ky. <A process of making composite crys- 
talline and fibrous metal by arranging in an ingot-mold a 
series of filaments or pieces of wrought-iron, then pouring 
in and around the same molten “cast” or high-carbon iron 

heated to a temperature just sufficient to weld the two 
metals together, and afterward rolling and working the 

ingot to further incorporate and distribute the wrought 
metal through the cast metal, and break down the form of 

the wrought pieces whereby the mass retains the hardness 

of cast-iron while possessing a woven ‘fibrous internal struc- 

ture of thoroughly-incorporated lamine of oxid and soft 
iron. 

OPERATING MELTING-FURNACES.—William 
W. Lobdell, Wilmington, Del. A mode of effecting uni- 

formity in the operation of melting-furnaces using an air- 

blast consisting in passing the air for said blast in in- 

timate contact with water, whereby it is delivered to the 

furnace throughout a run in a substantially uniform con- 
dition as regards the percentage of moisture contained in it. 

PROCESS OF OBTAINING METALLIC ALU- 
MINUM OR OTHER METALS BY ELECTROLYSIS.— 
Girolamo Taddei, Turin, Italy, assignor to the Societa 

Italiana di Applicazioni Elettriche, Turin, Italy. A method 

of obtaining a metal from its compound, which consists 

in separating sodium from its chloride, while at a high 
temperature, by electrolysis, then decomposing the oxide 

of the metal treated while hot, with the chlorine from the 

first step, whereby a chloride of the metal is formed, and 

then decomposing the said chloride by the hot sodium 

vapor from the first step, whereby sodium chloride is 
formed and the metal treated set free, said operation be- 
ing continuous. 

APPARATUS FOR OBTAINING METALS BY 
ELECTROLYSIS.—Girolamo Taddei, Turin, Italy, assignor 
to Societa Italiana di Applicazioni Elettriche, Turin, Italy. 

An apparatus having an electrolyzing vessel or bath, a 

heater under the same, a chlorinating vessel, a heater under 

the same, a pipe connecting the upper part of the said 
bath with the lower part of chlorinating vessel, a substitut- 
ing vessel, a pipe connecting the said bath with the sub- 

stituting vessel, a pipe connecting the upper part of the 
chlorinating vessel with the substituting vessel, and a pipe 
for carrying the gases from the last-named vessel. 



PERSONAL. 

Mr. Victor Clement has been in New York City. 

Mr. Samuel Newhouse has decided to spend the win- 
ter in Denver, Colo. 

Mr. Auguste Mattez, of Denver, Colo., has been in 
New York City. 

Mr. W. E. Alexander has returned 
Colo., from an extended visit to Idaho. 

Mr. A. Graves, of Denver, Colo., is in Carbo, So- 
nora, Mex., looking after mining interests. 

Mr. J. W. Malcolmson, formerly at Chihuahua, 
Mex., has opened an office at I] Paso, Texas. 

Mr. Arthur Goodall, of San Francisco, is now man- 
ager of the Fremont Mine at Amador City, Cal. 

to Denver, 

Mr. CC. L. Wright, of Omaha, Neb., has gone to 
Colombia, S. A. He expects to return shortly. 

Mr. William G. Vint, from Alaska, passed through 
New York City last week on his way to London. 

Mr. George Collins is engaged in looking after 
mining interests in Gilpin and Clear Creek counties, 
Colo. 

Mr. A. M. Welles has returned to Denver, Colo., 
from a trip to the Pacific Coast on professional busi- 
ness. 

Mr. F. W. Fosberg, manager of the Corbin concen- 
trator, recently returned to Helena, Mont., from the 
Kast. 

Mr. Albert Ladd Colby, of the Bethlehem Steel 
Company, has returned from a 3 months’ trip to 
Kurope. 

Mr. IF. E. Drake, general manager of the Union 
Elektricitats Gesellschaft, of Berlin, is now in the 
United States. 

Mr. S. W. Mudd, one of Leadville’s leading mine 
operators, has gone to California to spend a month 
with his family. 

Mr. Percy Williams, of Salt Lake, Utah, who is 
acting for the Guggenheim Exploration Company, is 
in New York City. 

Mr. F. P. Swindler, manager of the Duplex Mine, 
with headquarters in Searchlight, Nevada, was in 
Denver, Colo., recently. 

Mr. L. C. Trent, until recently manager of the 
North Lyell Copper Company, Tasmania, is tem- 
porarily in New York City. 

Mr. Lew Humphreys, of Central City, Colo., went 
to Durango, Mex., on examination work for Stratton’s 
Independence, Limited, last week. 

Mr. Elihu Thomson, of Lynn, Mass., has been elect- 
ed non-resident professor of applied electricity at the 
Massachusetts Institute of Technology. 

Mr. P. Ginther is manager of the Encinillas Mines, 
operating the Dolores y Annexas Mines, 45 miles 
from Santa Rosalia, Chihuahua, Mex. 

Mr. Frank J: Sprague, of New York City, has re- 
turned from a trip to Europe, where he has been 
studying the electric railway situation. 

Mr. L. Summers, the special Western representa- 
tive of Samuel Hermanos & Cummings, of New 
York City, is in Denver, Colo., on business. 

Mr. A. Buckbee, general manager of the Virtue 
Consolidated Mining Company, Baker City, Ore., has 
been in Montreal, Canada, on company business. 

Mr. Charles Wilhelme, the general manager of the 
Velardena mines, Mex., recently severed his connection 
with the company. He is succeeded by Mr. W. Braden. 

Mr. Richard Mead Atwater, Jr., passed through 
New York City last week on his way to British Co- 
lumbia, after inspecting mines in the Malay Penin- 

sula. 
Mr. Ross B. Hoffman, of San Francisco, was in 

Denver a few days ago en route to Mexico, where 

he went to examine property for the Exploration 
Company. 

Mr. A. M. Coleman, manager of the Keystone 
Hydraulic Mining Company, operating the Keystone 
Placer near Telluride, San Juan County, Colo., has 
been in Denver. 

Mr. A. Chester Beatty has been in Montana to 
complete the examination of the Heinze copper prop- 
erties. He expected to spend the holidays with his 
family at Denver, Colo. 

Mr. Richard A. Parker is still at Las Vegas Hot 
Springs, N. M., whither he went to rest and recuper- 
ate last spring. He has practically given up all min- 
ing work until next spring and summer. 

Col. B. F. Morley, manager and owner of the Mary 
Murphy property at St. Elmo, Colo., and the Buena 
Vista Smelter, was in Denver, Colo., last week. He 
has lately returned from a trip abroad. 

Mr. W. D. Frederichs, a mining engineer in the 
service of the Mexican Mine and Smelter Company, 
of Mexico City, Mex., has resigned to accept the man- 
agement of a mine in the State of Oaxaca. 
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Mr. T. L. Lyman, manager of the asbestos depart- 
ment of the H. W. Johns-Manville Company, New 
York, sailed on December 20 for Havana, Cuba, where 
- “a remain about 2 weeks for the benefit of his 
health. 

Mr. E. R. Emerson, one of the old-time mining men 
of Chaffee County, Colo., and formerly owner of 
the Sedalia Mine, has been in Denver on business. 
He is now interested in silver mines in the Monarch 
District. 

Messrs. Gordon Douglass, civil engineer, and R. E. 
Palmer, mining engineer, who are connected with the 
Rio Tinto Mine in Spain, have been inspecting the 
open cut and caving system of mining used in the 
Lake Superior iron country. 

Mr. George L. O. Davidson, of London, Eng., who 
recently spent a few weeks in Boulder, Colo., has 
sailed for Europe. He is interested in a company 
which owns ‘a large tract of oil land adjoining some 
of the producing wells of Boulder, and also the Milan 
lode, adjoining the Livingston dyke. 

Mr. John W. Dowling has resigned as superin- 
tendent of the Lacey-Buek Company’s furnace at 
Trussville, Ala. He will have charge of the con- 
struction of the furnace being erected at Valley Head, 
Ala., by the Valley Iron Company. Mr. Dowling was 
for 12 years in charge of the furnaces at Bessemer, . 
Ala. 

Mr. D. H. Moffat has returned to Denver, Colo., 
from a several weeks’ trip to New York City, having 
succeeded in financing the new Denver & Northwest- 
ern Railroad. Bids have been opened and contracts 
let for the construction of 36 miles of track northwest 
of Denver. This contract will require 4,000 men for 
several months, and work is to begin January 1. 

Mr. J. H. Collins, of London, England, father of 
the late A. L. Collins, who was assassinated at Pan- 
dora, Colo., accompanied by his two sons, George and 
Edgar, visited Gilpin County, Colo., mines during last 
week. It is reported that Mr. Edgar Collins, who has 
resigned his position as superintendent of the Smug- 
gler properties at Telluride, Colo., will return to Eng- 
land, as will Mrs. Arthur L. Collins and children. 

Mr. Pat McCann, one of the best-known mining 
men of Gilpin County, and manager of the Kansas- 
Burroughs, is dangerously ill at St. Joseph’s Hos- 
pital, Denver, Colo., suffering from a blood clot on the 
brain. Mr. Richard Sykes, superintendent of the 
property, is acting as manager during Mr. McCann’s 
illness. He is also looking after the welfare of Mr. 
McCann during his confinement in the hospital. 

Mr. Forbes Rickard, who has been examining prop- 
erties in Idaho for Eastern clients, has returned to 
Denver, Colo. He says that while nothing of extraordi- 
nary value has been found in the Thunder Mountain 
District, yet some good finds have been made in near- 
by camps, which promise to become good properties 
next season. The Thunder Mountain section is just 
now almost inaccessible on account of the snow and 
cold weather. 

Mr. J. Walter Wells has resigned as Provincial As- 
sayer for Ontario in order to specialize along certain 
lines affecting the industries connected with mining 
in Ontario. The special investigations will be con- 
ducted for the present at the Mining and Milling Lab- 
oratory of the Kingston School of Mines. The di- 
rector of the Bureau of Mines of Ontario has placed 
Mr. A. G. Burrows, a former assistant in this labora- 
tory in charge of the Provincial Assay Office, Belle- 
ville, Ont. 

SOCIETIES AND TECHNICAL SCHOOLS. 

AMERICAN MINING CONGRESS.—This society, a re- 
organization of the International Mining Congress, 
has filed articles of incorporation, with an applica- 
tion for a charter, in Colorado. The articles of in- 
corporation and by-laws were drawn up in Dead- 
wood at a meeting of the executive committee, com- 
prising President J. H. Richards, of Boise City; 
First Vice-President S. W. Russell, of Deadwood, 
S. D.; Second Vice-President E. R. Buckley, of St. 
am Mo., and Secretary Irwin Mahon, of Carlisle, 

‘a. 
The by-laws declare: “This corporation is formed 

for the purpose of advancing the mining and metal- 
lurgical industries in all their various branches with- 
in the United States; to assist in bringing about 
a more perfect co-operation between the Government 
of the United States and the development of mining 
and metallurgy; to encourage education in practical 
and scientific information in relation to mining, metal- 
lurgy and their allied industries; also to acquiring 
and disseminating trustworthy information bearing 
upon the development of the metalic and non-metallic 
mining resources of the United States; promoting a 
more co-operative tendency in the evolution of agri- 
culture, mining, manufacturing, transportation and 
commerce; and for the particular purpose of bring- 
ing the mining men of the United States into closer 
relation and promoting a friendly feeling for one 
another through social intercourse. 

DECEMBER 27, 1902. 

While the committee was in session its members 
were the guests of the Black Hills Mining Men’s As- 
sociation. A meeting of the association was held dur- 
ing the committee session, and addresses were deliv- 
ered by the members of the executive board of the 
mining congress. 

The next meeting of the executive committee will 
be held at Deadwood in May or June, when arrange- 
ments will be perfected for the next session of the 
congress, to be held at Deadwood and Lead, S. D., 
September 7, 8, 9, 10 and 11, 1903. At the time of 
the next meeting national headquarters will be opened 
in Deadwood, to remain open until the close of the 
session of the congress. 

AMERICAN CHEMICAL Society.—The 27th general 
meeting will be held in Washington, D. C., in con- 
nection with the meeting of Section C of the Ameri- 
can Association for the Advancement of Science, be- 
ginning December 29 and ending January 3. The 
sessions will all be held in the large lecture hall of 
the Medical Department of the Columbian University. 
The following is a general outline of plans for the 
meeting so far as matured: 

Monday, December 29, 1902.—Morning,'9 a. m.. 
meeting of the council of the American Association 
for the Advancement of Science in the Assembly Hall 
of the Cosmos Club; 10 a. m., first general session 
of the American Association for the Advancement of 
Science, in Lafayette Theater; 11.30 a. m., organiza- 
tion of Section C, in the lecture room, second floor 
of the Columbian University Medical School; 11.45 
a. m., opening session of American Chemical Society 
in the same room. Afternoon, 2.30 p..m., address of 
Vice-President H. A. Weber before Section C of the 
American Association for the Advancement of Science, 
Columbian University Medical School; 4 p. m., visit 
to liquid air plant of the Columbia Liquid Air Com- 
pany. Evening, 8 p. m., address of the retiring presi- 
dent of the American Association for the Advance- 
ment of Science, Prof. Asaph Hall, U. S. N. Place of 
delivery not yet determined. At the conclusion of the 
above address the council of the American Chemical 
Society will meet in one of the rooms of the Co- 
lumbian Medical School. 

Tuesday, December 30.—Morning and afternoon; 
9 a. m. and 2 p. m. Sessions of the American Chem- 
ical Society in the lecture room of the Columbian 
Medical School. These sessions will be for the pres- 
entation and discussion of papers, and for business. 
Evening, 7.30 p. m., address of the retiring president, 
Prof. Ira Remsen, in the large lecture room on the 
first floor of the Columbian University Medical School ; 
9 p. m., subscription dinner, open to all chemists of the 
American Chemical Society and Section C, at $3 per 
plate, Hotel Barton, east side of Fifteenth Street, 
near H Street. 

Wednesday, December 31.—Morning, session in 
same place as before, in charge of Section C; 12 m. 
to 2 p. m., Christian Heurich, president of the Heu- 
rich Brewing Company, has, in the name of that cor- 
poration, invited the visiting chemists to inspect their 
brewing plant and to partake of a luncheon or repast: 
2.30 p. m., session in charge of Section C. In the 
evening a complimentary smoker will be tendered by 
resident members of the Chemical Society of Wash- 
ington to all visiting chemists. This will be held in 
the New Willard Hotel, corner of Pennsylvania Ave- 
nue and Fourteenth Street. No arrangements have as 
yet been made for the remaining days of the week, 
aside from the daily sessions. 

INDUSTRIAL NOTES. 

The Stilwell-Bierce & Smith-Vaile Company, of 
Dayton, O., has secured a substantial contract for 
filter presses for Mexico. 

The Worthington brancu of the International Steam 
Pump Company, of New York City, is reported to 
have secured a large contract for pumps for London. 

Wonham & Magor. of New York City, have placed 
an order with the Lidgerwood Manufacturing Com- 
pany for a large double drum steam derrick hoisting 
equipment. 

The Brown Hoisting Machinery Company, of 
Cleveland, O., is reported to have secured a large 
contract for machinery, to be shipped to Buenos Ayres, 
Argentina. 

The Philadelphia Pneumatic Tool Company, of 
Philadelphia, Pa., recently got a large contract for 
pneumatic tools for shipment to the German Navy 
Yard at Kiel. 

The Pierce Well Engineering and Supply Company, 
with offices at No. 136 Liberty Street, New York 
City, is reported to have secured some substantial 
contracts from South Africa. 

The Oil Well Supply Company, of Pittsburg, Pa.. 
is about shipping 900 tons of 3-in. to 9-in. pipe to the 
east coast of Sumatra. The pipe will be utilized in 
connection with an oil refinery. ; 

The Ingersoll-Sergeant Drill Company has secured 
an air compressor order through the American Trad- 
ing Company, of New York City, for machinery to 
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be installed in the shops of the Hokkaido Government 
Railways. 

The Holthoff Machinery Company, of Cudahy, Wis., 
through T. Fielding, its Denver agent, has an order 
for 15 cyanide tanks, weighing 210 tons, from the 
Telluride Reduction Company, Colorado Springs, 
Colo. for a new mill. 

The Ingoldsby Automatic Car Company, of St. 
Louis, Mo., has secured an order for 30-inch gauge, 
22,000 Ibs. capacity, steel cars. These cars will be 
built by the American Car and Foundry Company at 
its Detroit, Mich., plant. 

W. T. Hiscox & Co., with offices at No. 26 Cliff 
Street, New York City, has secured a contract for 
furnishing material for a 10-in. pipe line 10 miles 
long for the mines of the Greene Consolidated Cop- 
per Company at La Cananea, Mex. 

The Pacific Window Glass Company’s factory has 
begun work at Stockton, Cal., under Superintendent 
J. Hurrie. This is the only factory for window glass 
in the West. The sand comes from Alameda County. 
Stockton has the largest supply of natural gas in 
California. 

A. V. Kaiser & Co., of Philadelphia, Pa., have 
purchased the entire plant, etc., of the Cuban Steel 
Ore Company, of Cheriorco, Cuba, which includes 23 
miles of telegraph wires, rails, three locomotives, 100 
ears, steel viaducts, bridges and piers, scows, hoisting 
engines, cableways, 26,000 ft. of 3-in. water pipe, etc. 

The Descubridora Mining and Smelting Company, 
with offices in New York City, has placed a contract 
for pumps with the Allentown Rolling Mills, Allen- 
town, Pa., for installation in its Mexican mines. The 
pumps will be 4-in. by 12-in. horizontal ones, having 
a capacity for operating 200 gal. per minute against 
a vertical lift of 600 ft. 

The Otis Elevator Company’s recent contracts in- 
clude 10 hydraulic passenger elevators for the exten- 
sion of the Manhattan Life Insurance Company’s 
building, New York City; 8 hydraulic passenger and 
2 hydraulic freight elevators for the Barclay Build- 
ing, New York City, and 4 hydraulic passenger ele- 
vators for Frederick Loeser & Co., Brooklyn, N. Y. 

The Pittsburg Coal Company has given order for 
6 150-h.p. tubular boilers for use at its various 
mines, to the Pittsburg Gage and Supply Company, 
of Pittsburg, Pa. The Penfield Coal Company, Pen- 
field, Pa., has placed an order for a 40-h.p. Chandler 
& Taylor engine and a 50-h.p. horizontal tubular 
boiler with the Pittsburg Gage and Supply Company. 

Fairbanks, Morse & Co., through their Salt Lake 
branch, have sold a 22-h.p. gasoline engine for the 
Blue Bird Mine in Beaver County, Utah; a 12-h.p. 
gasoline hoist for Col. E. H. Freudenthal, of Pioche, 
Nev.; 25-h.p. Fairbanks-Morse steam hoist for the 
Minola Company, of Park City, and a gasoline hoist 
for the Sevier Consolidated Mine, of Gold Mountain, 
Utah. 

The Wilgus Manufacturing Company, of San Fran- 
cisco, Cal., has recently installed at the Angels Mine, 
of Angels, Cal., apparatus for burning oil. The mine 
has been paying $5.50 for wood per cord, and oil 
costs $1.20 per bbl. in the tanks at the mine. Rough- 
ly speaking, 2 bbls. of oil are expected to equal 1 cord 
of pine wood. On this basis the mine will save about 
55 per cent in cost of fuel. 

The Tallerday Steel Pipe and Tank Company, of 
Waterloo, Ia., states that among other large orders 
booked within the last few days it has secured an 
order for 8 car-loads of its special K. D. galvanized 
steel storage tanks, and also recently made a large 
shipment to Argentina, S. A. The order of 8 car- 
loads of tanks is for prompt shipment, and the com- 
pany has booked a number of large orders for de- 
livery in the early part of 1903. 

The Lidgerwood Manufacturing of New York 
City, has secured a contract from the Canadian Pa- 
cific Railway for 6 ballast unloading equipments of 
25 tons capacity each. The Huon Timber Company, 
of Glasgow, Scotland, has placed an order with the 
Lidgerwood Company for a complete steam logging 
plant, which is intended to be shipped to Tasmania 
for handling timber logs. Hitherto such work has 
been done by horses. The equipment will have 100 
h.p. capacity. 

The burr slot screen is a relic of the time when 
sheets were punched by hand and holes gauged by a 
common needle. Most screens are now punched with- 
out burrs. Another relic of old times is the tinned 
screens, as tinned roofing plates were used. Tinned 
plates are still used in 10 by 14 in. and 14 by 20-in. 
sheets in sectional frames. The tin is burned off be- 
fore using. The American Engineering Works, Chi- 
cago, Ill., states that it makes many burr slot screens 
and many tinned screens in compliance with orders, 
but as an improvement, punches the black pick metal 
instead of the tinned metal to save the trouble of 
burning off tin, and also is substituting thin hard 
steel sheets punched with fine holes. These screéns, 
the company says, have the free discharge which 
caused millmen to favor tinned screens, require less 

frequent change and give more wear for the money 
than black sheets. 

J. W. Duntley, president of the Chicago Pneuma- 
tic Tool Company, is back in Chicago, IIl., after a 
successful European trip. His principal object in 
making the trip was to establish on the Continent 
a new plant for the manufacture of pneumatic ma- 
chinery. He made arrangements for the erection of 
a new plant at Fraserburg, in Aberdeenshire, Scot- 
land, which will cost approximately $175,000. The 
necessary machinery will be purchased in this coun- 
try. The business of the company has now reached 
such proportions as to make present facilities totally 
inadequate, and necessitated the building of an addi- 
tional factory abroad despite the fact that the com- 
pany already has 2 large factories in Europe. Mr. 
wuntley also made an arrangement with a large Ger- 
man factory to manufacture his company’s tools on a 
contract. Mr. Duntley brought back with him near- 
ly 2,500 orders for pneumatic appliances. The detail 
of skilled mechanics sent abroad a few months ago 
to introduce pneumatic tools in Europe is meeting 
with very gratifying results, but especially in for- 
eign shipyards. The men now are devoting their at- 
tention to the shipyards of Germany, and succeeded 
in having the Chicago Pneumatic Tool Company’s 
tools adopted as the standard in 7 yards. Requests 
have been received to send these men to France, Spain 
and Italy. The German Emperor evinced consid- 
erable interest in the exhibitions made in the German 
imperial shipyards, personally inspecting the work on 
several occasions. 

TRADE CATALOGUES. 

Boiler shop and ship builders’ tools, such as heavy 
duty rolls, punches, shears and hydraulic riveters are 
described in a pamphlet of 32 pages published by 
Wickes Brother, of Saginaw, Mich. 

The St. Louis center beam driller for use with a de- 
tached steam or gasoline engine is stated to be espe- 
cially adapted for use where a drilling outfit of large 
capacity is needed in a swampy country, or where 
transportation is difficult. It is manufactured by the 
St. Louis Well Machine and Tool Company, of St. 
Louis, Mo., and is described in a neat booklet, which 
gives full specifications of various size outfits with a 
eapacity up to 3,000 ft. The company deals in drill- 
ing rig supplies of all kinds, including wire and 
manila rope, and carries in stock portable boilers and 
the Warren drilling engine. 

Mr. Randolph Brandt, of New York City, issues a 
little pamphlet of 24 pages, describing the packings, 
gaskets, hose, belting and engineers’ and mill supplies, 
he manufactures or carries in stock. The list includes 
Selden’s patent packing made of a specially woven 
cotton duck, saturated with lubricating materials and 
wound under pressure on a round rubber cord; Zena 
packing of oval form with a flat gum core wound 
with the best cotton duck and lubricated with graphite 
and mineral lubricants; also Brandt’s piston-packing, 
especially intended for pumping hot liquids. Brandt’s 
triple expansion gaskets are claimed to give better 
results for high steam pressure than any other on the 
market. Mr. Brandt also carries in stock rubber 
pump valves to suit all classes of work. 

The Goulds Manufacturing Company, of Seneca 
Falls, N. Y., has issued an attractive pamphlet of 160 
pages, containing numerous fine half-tone cuts. The 
pamphlet gives some general information about pumps 
and pumping, and then proceeds to describe the triplex 
power single acting pumps, which are made in a great 
variety of styles and sizes by the Goulds Company for ~ 
all uses from boiler feeding to running hydraulic ele- 
vators or for mine use, and general water supply pur- 
poses. The low duty pumps are suitable for pumping 
in mills and factories, for supplying railway tanks, 
etc., while the heavy duty pumps are suitable for 
running hydraulic cranes and presses, and similar 
work. The company manufactures a portable triplex 
pump, horizontal, acting with outside plunges that is 
mounted on an iron truck. This pump is especially 
designed for pumping mine sumps. The company 
makes also an electrical sinking pump, double acting, 
with outside packed plungers for working against 
heads up to 300 ft. Another pump is especially de- 
signed for pumping mud, oils, chemicals and heavy 
solutions about factories and industrial works. Be- 
sides its line of triplex pumps, the Goulds Company 
manufactures rotary and centrifugal pumps. The ro- 
tary pumps driven by grooved frictional gear, are 
specified and approved by underwriters for protection 
against fire. The centrifugal pumps are intended for 
elevating large quantities of water under low heads 
as in open cut excavations, or for irrigation purposes. 
The Gould Company manufactures in adition 
power driven plunger pumps and pumps for deep well 
service. 

GENERAL MINING NEWS. 

Petroleum Production.—Notwithstanding the fact 
that $1.51 for crude oil is a high price, the pro- 

ducers of Pennsylvania oil have been unable to find 
sufficient new production to meet the increased con- 
sumption. In November the consumption of the 
Pennsylvania product exceeded production by 329,484 
bbls., and the excess consumption of the Lima product 
amounted to 268,423 bbls., a total reduction in stocks 
of 597,907 bbls., which compares with a net decline 
of 591,693 bbls. in October. 

ARIZONA. 

COCHISE COUNTY. 

(From Our Special Correspondent.) 

l'ombstone Consolidated.—The deepest shaft is down 
650 ft,, and 6 men are employed on the 3 8-hour shifts 
in the bottom. The company is erecting a 3,500-gal. 
oil tank, and will use oil as fuel under the boilers. 

GRAHAM COUNTY. 

(From Our Special Correspondent.) 

Arizona Copper Company.—The works are in full 
and successful operation, handling large quantities of 
low-grade porphyrite ore from Humboldt Mountain. 

Chase Creek Copper Company.—This company, in 
which McCornick, of Salt Lake, Utah, is reported 
to be interested, is developing sulphide ores. 

Clifton Consolidated Mines, Limited—This com- 
pany has 60 locations on the range west of the San 
Francisco River, covering copper-bearing veins and 
porphyry dikes. Surveys are being made for patents. 
French capital is interested, and L. A. Dunham is 
general manager. The company is driving an 8 by 8 
ft. tunnel to be 1,700 ft. long, intended for double 
track and eelctric locomotives. Electric drills are used. 
A second tunnel on the west side of the mountain is 
now in 800 ft., and has developed some bornite in 
porphyry. <A smelter at the river is projected. 

Clifton District—Great activity in mining and 
prospecting now prevails about Clifton. The hotels 
are crowded with mine superintendents, experts and 
representatives of machinery and mine supply houses. 
A representative of a German establishment seeking 
consignments of copper matte for refining has been 
here. 

The New England, Standard, Home Copper Com- 
pany, Santa Rosa and Coronado Copper Company are 
prominent among the less important companies. The 
Antietam has shipped 100 tons or more to the Ari- 
zona Copper Company, and claims to have an ore 
pile of 600 tons of 8 per cent ore. 

The railway from Clifton to Lordsburg is in splen- 
did condition. Many of the long trestles have been 
filled in with the rough tailings from the jigs, so as to 
present a solid road-bed across ravines. 

The railway from Clifton to. Metcalf is now equip- 
ped for passenger service, and trains are run regular- 
ly between these two places. 

Detroit——Mining is suspended. The foundations 
for greatly enlarged and fully equipped machine shops 
are well under way, and the management expects to 
be able to make all needed repairs to locomotives, and 
even to build new ones if necessary. 

Shannon.—The construction of the concentrating 
works below Clifton is progressing. The steel frame- 
work of the building is a conspicuous object from the 
railway. 

Stevens Copper Company.—This company, incor- 
porated and owned chiefly in Maine and Connecticut, 
is prospecting the Copper Bluff claim on the porphyry 
dike on the east side of Chase Creek. 

MOHAVE COUNTY. 

(From Our Special Correspondent.) 

German-American.—The mines belonging to this 
company in San Francisco District, but under hand 
lease to a French company, are having development 
work pushed. 

Gold Standard Company.—This company has several] 
men at work in the lower end of the Chimehuevis 
Mountains opening gold and copper prospects. 

Leland-Mitchell_——This mine, near Mellen, is in- 
stailing a gasoline-driven compressor for driving air 
drills in the tunnel. 

Midnight.—This mine, at Chloride, has sent a car- 
load of ore to the smelter at Cerrillos, N. M. The 
mine belongs to the St. Charles Brothers & Babcock. 

Oro Plata.—Grading for the new mill for this mine 
in Todd Basin is .about completed, and machinery 
is arriving at Mineral Station. 

Pinkham.—This mine, at Nigger Head, belonging 
to the Schee Brothers, has temporarily closed down. 

Swiss-American Company.—This company, in San 
Francisco District, is doing development, on a num- 
ber of claims. 

CALIFORNIA. 

PLACER COUNTY. 

(From Our Special Correspondent.) 

St. George-—George and Lee Pease, near Yankee 
Jims, have applied to the California Debris Com- 
mission for a license to run this mine by hydraulic 
method, tailings to be stored behind a dam in Devils 
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Canyon 
iver. 

Creek, which drains into the American 

SACRAMENTO COUNTY. 

(From Our Special Correspondent.) 

Green Valley Mining Company.—This company has 
been incorporated to operate in Green Valley, near 
Folsom. The directors are George B. Campbell, J. D. 
Powell, H. W. Prindle, F. L. Dean and M, A. Jenk- 
ons, of Sacramento, which is the principal place of 
business. 

TRINITY COUNTY. 

(From Our Special Correspondent.) 

Union Consolidated Gold Mining Company.—This 
company at Abrams, H. J. Osborne, of Los Angeles, 
Cal., president and manager, and Matthew MclIl- 
waine superintendent, owns several mines, among 
which the Dorleska has been paying very well of 
late and in it a large body of richer ore has been 
uncovered. 

TUOLUMNE COUNTY. 

(From Our Special Correspondent.) 

Eagle Shawmut Mining Company.—This property 
at Chinese Camp, owned by John Rosenfeld’s Sons, 
of San Francisco, employs 280 men. The 100-stamp 
mill is crushing 500 tons of ore daily, and an addition 
of 100 stamps is contemplated. The vein is 161 ft. 
wide at the 1,500 level. The chlorination plant is 
quite extensive. 

Mapes.—This group of mines, near Sonora, has 
been bonded to William L. Holmes, of Detroit, Mich., 
and the necessary machinery will be at once installed. 
George W. Mapes is superintendent. 

Moody.—At this mine at Big Oak Flat the build- 
ings, etc., are being repaired, and there is every 
indication of a resumption of work. 

COLORADO. 

(From Our Special Correspondent.) 

As a result of the report of the grand jury at Tel- 
luride, 9 arrests have been made for murder and riot, 
including President St. John, of the Miners’ Union, 
and other prominent members of the Union. Other 
arrests will follow, until all the suspects in connection 
with these outrages are brought to book. Though the 
trial of the suspects will not occur until next June, 
the effect of this action by the officials of San 
Miguel County will be to materially increase the con- 
fidence of the law-abiding element in that section. 

The terrorism excited by the lawless acts of the 
striking rioters at the Smuggler-Union Mine in July, 
1901, and kept alive by the aggressive attitude of ill- 
advised labor leaders, up to the assassination of Man- 
ager Collins, is ending. This is largely due to two 
causes, the empanelling of the grand jury to inquire 
into and fix the responsibility for the outrages was 
the first, and the selection of two fearless deputies 
from Wyoming by Sheriff Rutan. The lawless ele- 
ment saw that public sentiment was aroused, and the 
machinery of the law was in fearless hands. The 
two Wyoming men, Mildrum and Reynolds, are not 
toughs or bad men, but are simply men of nerve and 
experience, who, in a varied career, have run to 
earth many desperagpes, and do not fear such cattle. 
As a consequence the bulldozing tactics of the union 
leaders are being discredited, and law-abiding citi- 
zens feel that a turn for the better has come. 

Mr. Bulkeley Wells, the vice-president and general 
manager of the Smuggler-Union Company, has gone 
to Boston, where he will spend the holidays. He 
said that the local situation was so improved that the 
company has decided to start up the Pandora Mill 
and the Smuggler-Union and Contention properties 
on December 27, with about one-half of the old 
force, or a total of approximately 300 men. Of this 
number 200 will be employed on the Smuggler-Union 
proper as a day shift. Mr. Wells ridicules the yarns 
printed in Denver dailies about his being escorted 
around camp by a bodyguard of armed men. He 
says they are mere figments of the space writers’ 
imagination. O. B. Kemp, the new superintendent, is 
the only man who has accompanied Mr. Wells around 
the camp, and neither of the gentlemen was armed. 

The impression among the better informed mining 
men in Telluride is that when the trials of the in- 
dicted men occur in June convictions will follow, 
as the evidence on which the indictments were based 
appears conclusive. It is gratifying to mining men 
throughout the State that so healthful a change of 
sentiment has occurred. It shows that control of the 
great mineral wealth of the San Juan country will not 
be permitted to repose in lawless hands. 

The financing of the Moffat road has stimulated 
a number of kindred enterprises of considerable mag- 
nitude, Among these is the reorganization of the old 
Atlantic & Pacific Tunnel, which attained some 
unpleasant notoriety years ago through the generous 
advertising of “Brick” Pomeroy. The new company 
has undertaken to go through the main divide at the 
base of Gray's Peak, through Kelso Mountain, west 
of Argentine pass. They will begin work in the 
holdings of the old tunnel company, which is one 
mile in from the portal. The estimates show that 
the completion of the work can be secured inside of 

3 years. A New York syndicate, under the new name 
of the Denver & Salt Lake Railroad Company, will 
push the work. The main work of the tunnel will be 
on a transportation basis, affording a short line from 
Denver to the coast, through the heart of the mineral 
country of Colorado, more than 150 miles shorter 
than any existing route. The new company is in- 
corporated for $5,000,000, divided into preferred and 
common stock, a portion of which will be set aside 
to take care of the old stockholders in the original 
company. A sub-company is to be formed to exploit 
any veins cut. 

The new Colorado & Ohio Smelter at Salida has 
blown in another furnace, making its present ca- 
pacity approximately 600 tons per day. It is receiv- 
ing 100 tons of limestone per day from the quarry 
at Garfield, the major supply of its ore coming from 
Leadville. 

The Woods Investment Company, the Gold Coin 
Mining Company, the Columbine Victor Mining and 
Tunnel Company, the United Mines Transport Com- 
pany, the Mount Rosa Mining and Milling Company, 
and the South Gold Coin Mining Company are de- 
fendants in a suit filed in the United States Circuit 
Court in Denver by Perry Brown, of Lake Mills, Ia. 
The amount asked for in the complaint is $245,000, 
and a reconveyance of all the property of the 

Mt. Rosa Company, which it is alleged has been il- 
legally alienated by the Woods Investment Com- 
pany. 

President Burns, of the Portland Mine, at Cripple 
Creek, reports the uncovering in the 600 level 
of an ore shoot 40 ft. wide and 75 ft. long, running 
$40 a ton. 

BOULDER COUNTY. 

(From Our Special Correspondent.) 

Boulder County Mineral Output.—The output for 
1902 is estimated at approximately 10,000 tons of 
ore, containing gold values of $790,000, silver values 
of $46,000, and lead values $6,000. Besides this there 
was produced gold bakes and retorts worth $50,000, 
making an estimated total of precious metal values of 
$892,000. 

The yearly coal production is greater than 1,000,000 
tons. The Northern Coal and Coke Company produc- 
ing alone over $700,000 tons. 

The mineral oils have yielded products estimated 
at between $15,000 and $20,000 in the last 6 months. 

Mining Deeds.—L. S. Stapp to J. H. Dickson, one- 
half interest in White Cloud lode, Central District; 
H. McDonough to S. L. Davidson, Belmont lode, 
Sugar Loaf District; F. L. Williamson to Mary A. 
McAllister Last Chance and Mammoth Page lodes, 
Sugar Loaf District; George Kirkbride to Welling- 
ton Gold Mining and Milling Company the Nickel 
King group, consisting of 5 lode claims in Gold Hill 
District. 

Morning Star.—A rich strike is reported in this 
mine at Ward. 

Wall Street Gold Extraction Company.—The large 
mill of this company at Wall Street made a trial run 
recently, but was forced to close down, owing to some 
trivial break. It is expected to be running full blast 
by January 1. 

Wano.—There are about 30 ft. of ore in this mine 
at Jamestown. Its average value is about $35 per 
ton. The management is under the supervision of 
A. H. Brown. The owners are Eastern men, who in- 
tend building a mill to treat the lower grades. 

CLEAR CREEK COUNTY. 

Alinude.—A 13-ton car-load of Alinude first-class 
ore is reported to have brought $4,130, or an average 
per ton of $315. This ore came from the noted Hag- 
gart & Co. lease, in the 1,000-ft. or lowest level of 
the mine at Georgetown. 

Kelley Tunnel.—Phenomenal values are reported in 
a strike in this tunnel at Georgetown on the property 
of the Georgtown Mining, Tunnel and Transportation 
Company. B. F. Kelly is manager. The ore carries 
high values in gold, silver and lead, and is thought to 
be an extension of the Jesse M. vein. The vein was 
cut at a point 1,815 ft. from the surface, and has 
been prospected for 12 ft. The tunnel employs 40 
men. 

Mendota.—The third level of this mine at George- 
town, showing 3 ft. of high-grade galena ore. The 
Frostberg level shows an 18-in. streak of rich lead 
ore. The Mendota Mill is turning out a large ton- 
nage of concentrates. Louis Block has started opera- 
tions on his Frostberg lease. 

GILPIN COUNTY. 

(From Our Special Correspondent.) 

Mining Deeds and Transfers——Hal Sayr et al. to 
C. W. Pollard, the Hampton and Rainbow lodes, 
Russell District; J. M. Brown et al. to J. J. Gray et 
al. the Bimetallic lode, Wisconsin District; Edward 
Davis to K. J. Williams e+ al., portions of the Port- 
age and Randolph properties, Russell District; Julia 
Galligan et al. to the Wizard Gold Mining Company, 
the Galligan placer claim, Central District. M. Mce- 
Chesney et al. to Angelo Rosetti, 2-3 interest in Bright 
lode,Wisconsin District; Etta M. Baldwin to New Na- 

tional Tunnel Mining and Milling Company, the Mer- 
chant lode, and tracts A. B. and C. in Gregory Dis- 
trict; James H. Reilley to the Benzie Investment 
Company, one-half interest in Elizabeth lode, Lake 
District; Andrew Hedman to Phillip Pressler, one- 
sixth interest White Spar lode, Pine District; the 
Little Kingdom Mining Company to Stephen Tres- 
cott, the Teddy R. lode, Lake District; T. A. Hat- 
field et al. to the Penobscot Mining Company, the 
Penobscot, Drumlummons, Harlacher Dewey, Myrtle 
Belle and Hamble lodes, Independent District. 

Banta-Hill Consolidated Mines Company.—Arrange- 
ments, it is believed, will be perfected whereby opera- 
tions may be resumed, and the company’s financial 
affairs adjusted. ‘The company owns 234 acres of 
patented ground, and had made a very favorable show- 
ing, considering the developments. Eastern stock- 
holders are interested. It is expected that facilities, 
for handling the concentrating ores will be furnished 
at an early date. The ores carry about one-half in 
gold, the balance being silver, lead and copper. 

Buckhorn Extension.—Dorner & Co., leasers on the 
property until it was sold for $20,000 a few days 
ago, have received returns from one car-load to the 
smelters, which gave net $30.53 per ton, while a car- 
load of ore commonly sent to the mills gave net values 
of $8.73 per ton. The property is reported looking 
better every day. W. H. George, Central City, is in- 
terested. 

Lostoria Gold Mining Company.—A 22-h.p. gaso- 
line hoister, of Fairbank, Morse & Co.’s make, has 
been delivered to the Hall ranch property, and the 
new shaft buildings are about completed. B, M. 
Myers, Central City, is manager. 

Mammoth & Spruce Mountain Mining Company.— 
This company, organized with a capital stock of $1,- 
000,000 has purchased several claims in the Black 
Hawk District, and has options on others in Gre- 
gory and Nevada District. Shaft buildings and ma- 
chinery will be installed on the Eagle claim at once, 
and work commenced. 

Miner’s Ore Sampling Company.—This new sam- 
pling works at Black Hawk has suspended operations 
on account of not having a market for its ores. The 
company was organized about 8 months ago, and local 
men subscribed for the stock. Arrangements were 
made with an independent smelter in the Black Hills 
to handle the sulphide ores from this county as they 
were needed to mix with siliceous Dakota ores. All 
went well until a couple of weeks ago, when the local 
men had difficulty in getting settlements, and a num- 
ber of cars were lost during transit. Investigation 
proved that the independent smelter had been prom- 
ised all the sulphide ores needed by the smelter trust, 
and rates had been made which were much more sat- 
isfactory than the Black Hawk sampling works could 
make an account of the long haul. 

Town Topics Gold Mining Company.—Free gold 
ore has been found in the old workings east of the 
Mitchell shaft at a depth of 130 ft., and the ores 
from the 330 level have jumped from 4 to 11 oz. gold 
per ton. M. D. Draper, Central City, is superinten- 
dent. 

SAN JUAN COUNTY. 

(From Our Special Correspondent.) 

Mining Transfers.—Otto Brudel to C. N. Merrill, 
Highland Queen lode; Ellen Plantz to Edith Manners, 
iudith lode; Eugene Parsell et al. to Edward N. Mc- 
intyre, Bonanza River lode; C. A. Freeman to the 
public trustee, San Juan Queen et al. lodes; B. 
O’Driscoll to Henry Miller, Peace-Pipe et al. lodes; 
E. C. Condit to B. O’Driscoll, Pride of Eureka lode; 
W. W. Newton to August Fast, Eclipse lode; Henry 
Arangini to A. Grebles, Delano lode; Frank A. Hayes 
to N. C. Meriel, Washington et al. lodes. 

Edith—Mrs. J. T. Manners has purchased this 
claim on Tower Mountain from Mrs. Edith Plautz, 
and will begin development soon. 

Galty Boy.—A small force will be employed dur- 
ing the winter on repair work. 

Golden Wedge—Judge Abbott has opened a 10-ft. 
vein of good milling ore, with some high-grade lead 
carbonates. 

Gold King Mining and Milling Company.—The out- 
put for November from the Gold King Mill, near Sil- 
verton, was 1,300 tons of concentrates. The force 
will be increased by 100 men as soon as the upraise 
now being driven is completed. 

Gold Tunnel and Railway Company.—A new con- 
tract for 100 ft. of driving has been let on the Oro 
tunnel, near Silverton. Hand drills will be employed 
during the winter. 

Mammoth Tunnel and Mining Company.—This big 
bore is advancing rapidly. Its exit from the mountain 
will be near the town of Red Mountain. It will cut 
the properties of the Oliver Reduction Company, Ken- 
drick & Gelder Smelting Company, and Mammoth 
Tunnel Company at 3,000 ft. depth. The company 
is composed of Maine and Pittsburg, Pa., parties. 

Notaway Mining Company.—Another vein, sup- 
posed to be the Keystone or Manhattan, has been 
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encountered and the tunnel will be driven to the 
Alethea vein. 

Coom Paul.—Dutton & Gibson have opened a vein 
32 inches in width of good gray copper ore, with good 
gold and lead values. The claim is in the Red 
Mountain District. 

Royal Mining Company.—The vein has been cut in 
this company’s ground near Silverton at 1,060 ft. in 
a perpendicular depth of 750 ft. Drifting is being 
pushed both ways on good ore, with occasional rich 
pockets. The main tunnel will be driven 60 ft. fur- 
ther to cut the Mazeppa vein, and the blind lead cut 
some weeks ago is also being developed with good 
results. 

Silver Ledge Mill.—This mill at Chattanooga is 
closed for a few weeks, pending the installation of a 
steam plant, made necessary by the irregularity of the 
winter water supply. The product lately has been 2 
ear-loads per day of concentrates from 200 tons of 
crude ore, averaging $12 per ton. The company em- 
ploys 85 men. 

SAN MIGUEL COUNTY. 

(From Our Special Correspondent.) 

The men arrested under the indictments returned 
by the grand jury, which investigated recent outrages 
committed by union miners, include Vincent St. John, 
president of the miners’ union; Sam Reed, a Cornish- 
man, and James Rouer, an Italian; miners employed 
at the Tomboy Mine, John E. Conn, a Finn; a saloon- 
keeper, George Washburn, an American; employed at 
the Four Metals Mine. The saloon kept by Conn and 
a man named Smith, who was recently sentenced to 
a term in the State prison, is said to have been the 
rendezvous of the rioters. 

TELLER COUNTY—CRIPPLE CREEK. 

Accident.—The shaft house was recently wrecked by 
an explosion of dynamite, which was being warmed 
near the boiler. A number of carpenters are repairing 
the damage, and work will soon be resumed. The 
property is on Foley Hill between the Pointer and 
Red Spruce. 

LOUISIANA. 
CALCASIEU PARISH. 

(From Our Special Correspondent.) 

Acme Supply Company.—This company’s well, at 
Bayou Lecomp, is being drilled by N. E. Wright. It 
is down 200 ft. Indications good. 

Southern Pacific Railway.—This company is having 
4 wells drilled near Crowley locality by T. J. Wood. 

Welch Oil and Development Company.—This com- 
pany, at Welch, has a 50,000-bbl. tank nearly com- 
pleted, and the Southern Pacific is putting in switches 
and loading racks. The oil is required for immediate 
consumption. 7 

The Rice City Oil Company well has been started. 
The Denver-Beaumont Company and Southern Pa- 

cific Railway wells at Welch are going down rapidly. 

MARYLAND. 
ALLEGANY COUNTY. 

Rock Vein Coal Company.—This company has been 
reorganized to develop coal holdings near Eckhart. 
The reorganization, which took place at Berkeley 
Springs, the main office, was necessary on account 
of Ohio men acquiring a large interest. They are 
J. L. Bushnell, F. S. Harwood and C. L. Bauer, of 
Springfield, all being on the board of directors, with 
G. W. Biser, A. Amond, S. F. Shelly, A. L. House, 
T. H. B. Dawson, Allen M. Mendenhall, of Berkeley 
Springs; J. Frank Fields ,of Hancock, Md., and R. 
P. Camden, of Parkersburg, W. Va. Mr. Bauer has 
been chosen president of the company, which has 
$200,000 capital. 

MICHIGAN, 
COPPER—HOUGHTON COUNTY. 

(From Our Special Correspondent.) 

Baltic——The 4th head at the new mill will stamp 
rock from the Baltic Mine as soon as it is released 
by the Champion. 

Calumet & Hecla.—This company has installed 3 
improved electric pumps in No. 7 shaft of the Hecla 
branch. They are from the Jeanesville Iron Works 
Company, of Jeanesville, Pa. If results are satis- 
factory more will be installed to replace pumps now in 
use. 

Champion.—The remaining portion of the 3d head 
has arrived from the Nordberg Manufacturing Com- 
pany, of Milwaukee, Wis. The 2d head is nearly in- 
stalled, and will go into commission at once. 

Lake Superior Smelting Company.—This company 
has put the cupola at the Dollar Bay Smelter in blast 
again. It closed down several months ago, owing to 
the exhaustion of the supply of anthracite coal. 

Osceola.—A committee appointed at a meeting of the 
Lake Superior stockholders has issued a circular 
wherein the movement to secure a change of manage- 
ment is outlined and advanced by various arguments. 
Proxies are solicited. 

Quincy.—This company is casting from certain 
grades of mineral carrying silver, which are shipped 
East for electrolytic’ refining. 

COPPER—-KEWEENAW COUNTY. 

(From Our Special Correspondent.) 

Mohawk.—No. 1 shaft at this mine is sinking to the 
8th level. Drifting on tae 7th level for the fissure 
vein of mohawkite is under way. 

COPPER—ONTONAGON COUNTY. 

(From Our Special Correspondent.) 

Adventure.—Henry F. Key has been appointed su- 
perintendent of the new stamp mill at Edgemere. He 
has been in charge since work on the plant started. 
Some changes in the construction and equipment of 
the plant are being made by representatives of the 
Allis-Chalmers Company, of Chicago, Ill. Two heads 
are in commission, stamping between 900 and 1,000 
tons of rock daily, and are being gradually worked up 
to normal capacity. It is expected that the 3d heard 
will be ready February. 

Michigan.—A shaft is sinking to the 11th level, and 
B shaft is nearly down to the 12th level, Heavy cop- 
per continues to show in the lower levels. 

Victoria.—Inclement weather is delaying the work 
on the power canal leading from the dam at Glenn 
Falls to the stamp mill site. The ground freezes so 
rapidly that it is difficult to make solid embankments 
along the canal. The property will not begin produc- 
ing as soon as expected. 

IRON—MARQUETTE RANGE. 

Champion.—The United States Steel Corporation 
is reported to have purchased this mine at Champion, 
and the large tract of adjoining iron ore lands, for 
a reported consideration of $2,000,000. 

Section Siateen.—The fire in this mine at Ishpem- 
ing is out. Comparatively small damage has been 
done to the workings. 

MINNESOTA. 

(From Our Special Correspondent.) 

The average cargo/of ore taken at the Duluth & 
Iron Range docks at Two Harbors, this year, was 
4,680 gross tons, an increase of 320 tons over last 
year. 

Improvements will be made to several of the upper 
lake ore docks this winter, and at both Duluth and 
Two Harbors considerable new work will be done. 
The contract for a new dock for the Great Northern 
at Duluth has been let to the Butler Brothers Com- 
pany, and the substructure, consisting of 7,300 long 
piles, is now going in. The dock and approach will 
be 2,300 ft, long, and the height will be about the 
same as the company’s No. 2 dock, 73 ft. above mean 
water line. It will probably be ready for use early 
the coming season. 

It is reported, seemingly on good authority, that 
the Mesabi Range ore-bearing lands belonging to the 
Great Northern and Northern Pacific roads, except- 
ing such as have been leased to operating companies 
by the Great Northern, will be turned over to the 
United States Steel Corporation. This will give the 
United States Steel a closer hold on the situation than 
the purchase of every furnace and mill in the United 
States and secure it ore for a very long period. How 
much ore these lands contain is not known, but that 
it is far more than 100,000,000 tons, is a pretty safe 
possibility. It will leave very little desirable ore 
land outside the ownership of some steel making con- 
cern. The Great Northern has leased these lands to 
the Steel Corporation on a royalty basis, and is to 
have the haul of ore over its own line to Lake Su- 
perior. It is this haul for which Mr. Hill has been 
steadily gathering in ore lands for the past 4 years. 

IRON—MESABI RANGE. 

(From Our Special Correspondent.) 

The mines of the Donora Mining Company and 
Sharon Ore Company will be turned over to the 
United States Steel Corporation in a few days, and 
will probably be operated by the Corporation’s dis- 
trict managers, the Sharon Sweeney and Penobscot, 
by Pentecost Mitchell, of the Hibbing District, and the 
Donora by M. S. Hawkins, of the Mountain Iron. 
Changes in mining methods at the Penobscot inau- 
gurated by the Donora Company the past few weeks 
will probably be continued by the new owners, espe- 
cially as they show a marked economy over former 
methods. 

Commodore.—This mine, idle for some time, is now 
being reopened. New boilers, pumps, hoists, etc., are 
on the way, and will be installed at once. The mine 
is very wet, and a large pumping plant is required. 
Old No. 3 shaft, which has been abandoned, will be 
equipped again. E. D. McNeill wil be in charge. 

Edmund Iron Company.—This company has filed 
options for leases on 4 State tracts in sections 10, 11 
and i2, T. 58, R. 19, and drills are at work there. 
Some ore was found last summer. The option calls 
for the purchase of the leases at prices ranging from 
$40,000 for a 160-acre tract down to $10,000. 

Penobscot.—This’ mine shipped this year 219,000 
tons, little more than its annual allotment, to the 
National Steel Company. 

IRON—VERMILION RANGE. 

(From Our Special Correspondent.) 

Ezplorations.—On this range explorations are more 
active than in many years, with numerous important 
concerns looking for ore. The Oliver Iron Mining 
Company has one drill in 19 and one in 14, 62 R. 14. 
Another will probably be put into section 14. The 
Mahoning Ore and Steel Company has one drill in 
27, and another in 14, T. 68, R. 11. Robert White- 
side has a drill in section 15, same town. This is the 
Section 30 town. The Sharon Ore Company has 2 
drills in sections 3 and 4, T, 62, R. 10, and will soon 
have another. Messrs. Vail & Sweeney have one 
drill in section 24, T. 63, R. 12. There are 4 drills 
working close to the city of Ely, 2 east and 1 west of 
the town, while a fourth is on lands between the 
Pioneer Mine and Long Lake. 

On section 25, T. 63, R. 12, and on section 30, T. 
63, R. 11, there will soon be anywhere from 6 to 10 
drills, if all rumors are true, but so far nothing has 
been done there. The Mahoning Ore and Steel Com- 
pany will drill on section 25, and the Section 30 
Company adjoining. The Mahoning Company is also 
to place several drills east of Ely soon. 

Oliver Iron Mining Company.—All the mines of this 
range are very busy stocking ore. The Soudan ship- 
ments will probably be greater than this year, and 
the Ely mines are expected to make a considerable 
increase, excepting perhaps the Chandler. Five hun- 
dred men are employed at the Pioneer, one shaft oper- 
ating, 400 at the Chandler, 2 shafts working, and 
about as many at the Sibley, Savoy and Zenith com- 
bined, each of which has 1 shaft in operation. At 
Soudan there are 550 men at work, with 3 shafts in 
operation. 

MONTANA. 
MADISON COUNTY. 

Broadway.—This group consists of four patented 
claims, the Bowery, Delaware, Maryland and Vic- 
toria, 114 miles north of Silver Star. The properties 
are owned by F. R. Merk, of Twin Bridges. The 
Bowery is developed by 2 shafts 600 ft. deep, six 
levels from 300 to 1,000 ft. long and a tunnel 1,100 
ft. long. The present lessee, the Law Mining and Mill- 
ing Company, has sunk a winze 115 ft. below the 550- 
ft. level. Two ore shoots having an average width 
of 8 ft. and sampling $22, are reported exposed. A 
20-stamp mill and a 50-ton cyanide plant are on the 
property. 

Iron Rod Mining Company.—The Iron Rod Mine, 
near Virginia City, belonging to this company, is un- 
der lease to Charles Dahler. It is developed by a per- 
pendicular shaft 600 ft. deep, tapped by 2 tunnels, one 
1,200 ft. and the other 1,400 ft. The ore body is from 
6 in. to 2 ft. wide. The Hudson is the most promising 
group of 7 patented claims owned by the Iron Rod 
Mining Company. The old Iron Rod Mill was built 
many years ago to treat the ores from the company’s 
mines. It was originally purely a stamp mill. Now 
it has 15 stamps, witha capacity of 35 tons. It is 
equipped with 4 frue vanners, and has a cyanide an- 
nex that during the past 4 years has treated 30,000 
tons of tailings by cyarfide. After January 1 it will 
treat the output from the Hudson and other properties. 
The mill is operated by Charles Dahler, Sr. 

NORTH CAROLINA. 

GUILFORD COUNTY. 

(From Our Special Correspondent.) 

Oak Mill—This mine, 2 miles from High Point, 
has been sold. It carries a 7-ft. vein of chalcopyrite, 
bornite and covellite, reported to yield 18 per cent 
copper and 0.2 oz. gold. The Henry Johnson, a mere 
prospect, only 25 ft. deep, has also changed hands. 
Both mines are on the line of the Southern Railroad. 
There is a prospect of some more sales after New 
Year. 

OHIO. 
BELMONT COUNTY. 

Belmont Coal Mining Company.—This company, 
which recently purchased about 7,000 acres of Pitts- 
burg No. 8 coal in this county, from C. Trolls & Sons, 
and has since been operating the Black Diamond and 
Ohio & West Virginia mines at St. Clairsville Junc- 
tion and the Glen Mine at Glencoe, has removed its 

headquarters from Glencoe to Pittsburg, Pa, The 
company has arranged to market its own coal instead 
of selling it through the Baltimore & Ohio Coal Com- 
pany at Columbus, O. The tipple, machinery and 
equipment of the Glen Mine is calculated to handle 
2,000 tons of coal per day. Twenty 2-story, slate- 
roofed houses have been erected at Glencoe, and more 
will be added. The Adena branch of the Wabash 
Railroad runs through the property for about 414 
miles. Thomas K. Maher, formerly of Philadelphia, 
is president, and Capt. Alfred Hicks, of Pittsburg, is 
treasurer. 

Youghiogheny & Ohio Coal Company.—A big mine 
back of Bridgeport has been opened. This company now 
owns 13,000 acres of land near Bridgeport, extending 
out to Mt. Pleasant, anj has begun improvements that 
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will require a year to complete. More than 1,000 
diggers will be employed, and the total output of the 
raines wil be several thousand tons daily. 

OREGON. 
BAKER COUNTY. 

Bonanza.—Preparations are being made for start- 
ing up the 40-stamp mill at this mine, near Sumpter. 
The plant has been closed since the management com- 
menced sinking the main shaft last summer. A depth 
of over 400 ft. has been added since then, and now 
there is a large territory to stope from. The shaft 
is being lowered 200 ft. further. 

California.—The concentrating plant at the Cali- 
fornia is nearing completion. The installing of the 
machinery will require some time. The new building 
is 3 stories high. 

Columbia.—At this mine, near Sumpter, an electric 
plant is being installed to furnish power for the 
mili and the hoist. It will generate 200 h.p. The 
building will be located down the hill from the mill. 

Cougar.—The new roasting plant, near Sumpter, 
has had a trial run, and is to start work. 

Golden Wizard.—The shaft is down 140 ft. A large 
new pump has been purchased, as well as a hoisting 
plant, capable of a depth of 1,000 ft. The erection 
of a mill is talked of. 

PENNSYLVANIA. 

BITUMINOUS COAL. 

Beech Creek District—In November shipments were 
589,845 short tons coal, and 15,896 tons coke; total, 
605,741 tons. From January 1—11 months—ship- 
ments were 6,112,705 tons coal, and 187,729 tons coke; 
total, 6,300,534 tons. 

Colonial Coke Company.—The holdings of this com- 
pany at Smock, Fayette County, have been sold to 
T. S. Lackey and other Uniontown men for $275,- 
000. The plant consists of 75 acres of coal, 230 acres 
of surface and a coking plant. The new owners will 
get possession January 1, and will at once enlarge the 
capacity of the plant. 

Riverview Coal and Coke Company.—This company 
has purchased large blocks of coal lands in Fayette 
County, near Lock No, 7. A battery of 100 coke 
ovens will be built at once. In addition to these pur- 
chases the William Schroyer farm of 142 acres and 
the Woolsey farm of 149 acres were taken over and 
negotiations have been opened for the purchase of 
the Jacob Cover lands. It is said the company will 
expend about $1,000,000 during 1903 in improve- 
ments. 

SOUTH DAKOTA. 

LAWRENCE COUNTY. 

(From Our Special Correspondent.) 

Cleopatra Gold Mining Company.—Drifting has 
started on quartzite from the bottom of the 250-ft. 
shaft. 

Oro Hondo.—The main shaft is down 160 ft., and 
is sinking at the rate of about 100 ft. per month. The 
company has the third largest hoisting and sinking 
plant in the Black Hills. It consists of 2 large boil- 
ers, a double-drum hoist, 12-drill Norwalk compressor, 
electric light plant, blacksmith shop, ete. The work 
is in charge of George M. Nix, who is vice-president 
and general manager of the company. The average 
assay value of the ore taken out at the 150 ft. level is 
given as $4.80 per ton. It is the purpose of the 
company to erect a large stamp mill and a cyanide 
plant to treat the tailings. Work on the stamp mill 
will start in the spring. Work is being done on the 
south end of the property near the Old Porth Mill on 
Golden Crown No. 2 claim. 

State Code of Mine Signals—Thomas Gregory, 
State mine inspector, is endeavoring to have the 
South Dakota Legislature enact a law establishing a 
system of mine bell signals for use in all the mines 
of the State. 

Two Johns Gold Mining Company.—A shaft has 
started to connect with the lower tunnel workings. It 
is following a diamond drill hole. 

TEXAS. 

BEXAR COUNTY. 

(From Our Special Correspondent.) 

South Texas Oil Company.—This company, while 
drilling for oil 14 miles west of San Antonio, struck 
gas at 1,100 ft. Mud and stones were thrown out in 
large quantities, but no oil. The roar of the escap- 
ing gas can be heard several miles. 

DALLAS COUNTY. 

(From Our Special Correspondent.) 

Dallas Fuel and Oil Company.—This company’s 
well is down over 1,300 ft., and no oil found. It will 
be drilled 300 ft. deeper. 

HARDIN COUNTY. 

(From Our Special Correspondent.) 
Saratoga Oil Fild—W. E. Brice, well No. 8, 

came in strong a few days ago, throwing oil and mud 
as high as the top of the derrick, but was quickly got 
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the field considerably. The Byrd Syndicate reports 
that its No. 2 has reached a good flow of oil at 726 
ft., and that the well will be finished off and a new 
well started close by, which will be sent down 1,200 
ft. or more. 

Sour Lake Oil Field.—Atlantic & Pacific well No. 
2, which has been plugged with sand for some months, 
has been equipped with a strainer, and is now pump- 
ing 250 bbls. per day. The J. M. Guffy Petroleum 
Company pipe line from Beaumont to Sour Lake will 
be completed by December 25. 

George E, Hart, of Beaumont, has purchased 24%4 
acres of oil land from C. G. Parsons. Price, $5,000. 

JEFFERSON COUNTY. 

(From Our Special Correspondent.) 

Beaumont Oil Field—Oteri Oil Company’s well 
No. 3, on Block 23, National Tract, was brought in 
a few days ago. 

Water shipments have been very large so far this 
month. Three vessels, the Strombus, Paraguay and 
Luckenbach, took 100,000 bbls. Crude is getting 
scarcer every day, and it is reported that 50c. a bbl. 
was offered for 100,000 bbls.; in smaller quantities 
40c. has been offered. The daily production of Spin- 
dletop is now less than 30,000 bbls. Wet weather 
has greatly hampered work, and it has been nearly 
impossible to haul machinery or pipe. 

Shipments are holding up well, especially by water. 
Oil in tanks in small quantities brings 40 to 42c.; 
in 50,000 or 100,000 bbl. lots, 50c.; f, 0. b. cars, 50c. 
to 55c. Pipe line charges from wells to cars have 
advanced from 2%4c. to 3c. per bbl., and from Beau- 
mont to f. o .b. vessels at Sabine to Port Arthur from 
Tic. to 10c. per bbl. While oil has been rapidly 
advancing in price, oil company stocks have rapidly 
depreciated, until now there is practically no sale in 
Texas for speculative stocks, and only a very limited 
market for the few which have any real value. 

Beaumont Oil Field ——The Texas Company has en- 
tered suits for large sums against the Saco Oil and 
Pipe Line Company and the Horseshoe Oil Company 
for non-delivery of contract oil. 

The J. M. Guffy Petroleum Company has brought 
in a well in the Douthit tract, 500 ft. south of the fa- 
mous Lucas gusher. The well is about 1,050 ft. deep, 
and was completed with a cable rig. The surrounding 
property is all under lease to the Guffy Company, so 
that this new territory will not occasion any flurry 
in land values. 

Port Arthur-Stillwell Oil Company.—This company, 
at Port Arthur, has No. 2 well under way. No. 1 was 
dry. 

WASHINGTON. 

FERRY COUNTY. 

(From Our Special Correspondent.) 

Iron Mountain Gold Mining Company.—This com-* 
pany owns 8 claims, known as the Big 3 Group, on 
Iron Mountain. A 314-ft. vein traverses the claims. 
It has a granite hanging and porphyry footwall. <A 
110-ft. cross-cut from a 100-ft. shaft intersects the 
vein, on which a drift runs 5 ft. each way on the 
vein. The quartz carries galena. The claims are 2% 
miles west of the California Mine, on O’Brien Creek. 

Morning Glory.—Returns are received from a car- 
load of ore shipped to the Granby Smelter from the 
dump, which shows the value to run $21.60 per ton. 
‘Two more car-loads will be shipped immediately. As 
it is now known that all the ore will pay, orders have 
been received to ship it as broken, without sorting. 
The mine is looking well. 

Mountain Boy.—A cross-cut tunnel intersects the 
vein, which is 6 to 12 ft. wide. A lot of 2,575 Ibs., 
shipped to the Hall Mining and Smelting Company at 
Nelson, B. C., returned gold, 0.31, and silver, 662.6 
oz. per ton; allowed 95 per cent, lead 36.8 per cent, 
allowed 90 per cent; copper, 2.6 per cent, and zinc, 
4.5 per cent, not allowed. Freight and treatment, 
$19.31. Net proceeds, $407.82. The smelter with- 
holds 10 per cent, and makes final settlement 90 days 
fron date of assay. at prices ruling then. The claims 
are at Park City, 30 miles from Republic. The ore is 
hauled cn wagons that distance, and thence by rail- 
road. The wagon haulage is an extra charge. 

OKANOGAN COUNTY. 

(From Our Special Correspondent.) 

Opal and Ben Harrison Groups.—These, consist- 
ing of 14 claims, are reported sold to an Ohio syndi- 
cate, to be known as the Opal Gold Mining and 
Milling Company. 

WEST VIRGINIA. 

(From Our Special Correspondent.) 

It is stated that two French engineers, A. and 
v. Picard, intend to acquire large holdings of coal 
lands for the use of a big syndicate in Paris, repre- 
senting more than $40,000,000. The syndicate at 
present supplies much of the fuel for the French 

under control. The well is 1,630 ft. deep and widens navy with fuel, and many of the country’s factories. 
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The engineers are spending a few weeks at Wheel- 
ing. 

BOONE COUNTY. 

(From Our Special Correspondent.) 

Rowland Land Company.—This company intends ty 
found a town and open coal mines near Raleigh. The 
company’s capitalization is $1,000,000. The incor- 
porators: J. H. Rowland, of Port Deposit, Md.; J. 
Rowman Way, of Williamsport, Pa.; HE. C. Colcord, 
of St. Albans, W. Va.; S. C. Rowland, of Baltimore, 
Md.; S. T. Foreman, of Williamsport, Pa., and John 
Wehrle, of “harleston, W. Va. 

FAYETTE COUNTY. 

Fayette Colliery Company.—This company has elect- 
ed the following directors: T. A. Dietz, Randolph 
Harrison, C. H. Lumsden, James E. Edmunds, 8. E. 
Morriss, A. H. Burroughs, O. B. Parker, T. A. Jen- 
nings, Joseph Whitehead, A. P. Craddock and T. J. 
O’Brien. The directors elected the following of- 
ficers: President, Randolph Harrison; vice-president, 
T. A. Jennings; general manager and treasurer, T. A. 
Dietz; secretary, J. Singleton Diggs. It was agreed 
to increase the capital stock and to:have the name 
changed to the Lynchburg Colliery Company. 

HARRISON COUNTY. 

(From Our Special Correspondent.) 

Pitcairn Coal Company.—Pittsburg, Pa., men, Ar- 
temus Pitcairn, W. D. Hartupee, Charles Brown and 
others, have organized this company to develop a nice 
block of coal land near Clarksburg. The capitaliza- 
tion is $300,000. 

MCDOWELL COUNTY. 

Union Coal and Coking Company.—This company 
recently purchased 3,200 acres of coal lands on the 
projected line of the West Virginia Central Railroad. 
The company will erect 1,000 coke ovens. The orig- 
inal capitalization was $10,000,000, which the direct- 
ors recently reduced to $2,500,000. William J. Le 
Pine, of Brooklyn, is president. 

WETZEL COUNTY. 

Pittsburg & Mapleton Coal and Coke Company.— 
This company of New Martinsville is incorporated un- 
der the laws of West Virginia, with a capital stock 
of $500,000. The company has contracts for 20,000 
acres of coal land. This coal land is tributary to the 
Ohio River, and is also reached by the West Vir- 
ginia short line. It is expected that all the coal 
hoisted will be sold along the Ohio River. Officers 
are: President, Alfred C. Ruby, of New Martinsville; 
vice-president, J. C, Trees; secretary, J. Lee Harne, 
of New Martinsville; treasurer, J. W. Kaufman. 

WISE COUNTY. 

Guest’s Mountain Coal and Coke Company.—This 
company has been organized at Wise Courthouse, Va., 
with $500,000 capital. John C. Stamps, Henry G. 
Kyle, A. B. Rogan and B. F. Simpson, of Rogersville, 
Tenn., are the incorporators. They own 3,000 acres 
of coal lands. 

FOREIGN MINING NEWS. 

AFRICA. 

TRANSVAAL. 
The output of the Transvaal mines in November 

is reported at 187,375 oz. fine gold, being 5,936 oz. 
more than in October. For the 11 months ending 
November 30 the total was 1,508,387 oz. fine gold, or 
$31,178,359. In 1901 operations at the mines began 
in May, and the total reported from that time up to 
the end of November was 186,094 oz., or a little less 
than that for the month of November this year. 

For the first time since the war a part of the gold 
product came from outside the Witwatersrand in Oc- 
tober. In that month the output included 179,660 
oz. from the Witwatersrand, and 1,779 oz. from out- 
side, a total of 181,489 oz. In November the figures 
show 182,749 oz. from the Rand and 4,626 oz. out- 
side, making the total of 187,375 oz. The outside 
production is chiefly from the Sheba Mine. 

ASIA. 
INDIA—MYSORE. 

Kolar Gold-field—The output of the mines for No- 
vember is reported at 48,332 oz. crude, which is very 
nearly the largest ever made. For the 11 months end- 
ing November 30 the total was 466,213 oz. crude, 
against 481,279 oz. for the corresponding period in 
1901, showing a decrease of 15,066 oz., or 3.1 per 
cent. The total this year was equal to 419,592 oz. 

fine gold, or $8,672,967. 

AUSTRALIA. 

WESTERN AUSTRALIA. 

The gold production in November is reported at 
197,197 oz. crude, which is a record figure. For the 
11 months ending November 30 this makes a total 
of 1,987,687 oz. crude, against 1,704,592 oz. for the 
corresponding period in 1901; an increase of 283,095 
oz., or 16.6 per cent. The gold bullion reported this 
year was equai to 1,708,173 oz. pure gold, or $35,- 
307.930. 
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CANADA. 

BRITISH COLUMBIA—BOUNDARY DISTRICT. 

Granby Consolidated.—During the week ended De- 
cember 12 the Granby smelter treated 8,113 tons of 
ore. The total treated to date is 573,654 tons. Dur- 
ing the week just ended the mines at Republic, Wash., 
shipped 371 tons of ore via the Kettle Valley Line to 
the Granby smelter. The total shipments from Re- 
public to date are 3,864 tons. 

ONTARIO-—LAKE OF THE WOODS DISTRICT. 

Big Master.—The fuel difficulty at the Big Master 
is over, and the stamp mill has started again. A 
supply of wood is being hauled in. 

Twentieth Century.—The 20-stamp mill at this mine 
is now stamping rock. 

MEXICO. 

CHIHUAHUA. 

(From Our Special Correspondent.) 

Ortiz Mining Company.—Don Antonio Ortiz has 
organized this company in Chicago, IIl., to re-open 
the San Patricio Mine on a parallel vein 1 km., east 
of the Veta Colorada. It is one of the old historic 
mines of Parral. 

DURANGO. 

(From Our Special Correspondent.) 

Extensive coal deposits are reported found at Mier. 
Torreon people are interested in the lands, and steps 
are being taken to form a company to develop the 
property. The coal is reported to be of good quality, 
and the seams in places are 3 ft. thick. 

Velardena.—A City of Mexico paper is authority 
for the statement that the Mexican Exploration Com- 
pany, which lately bought these mines for $5,000,000, 
silver, has arranged to spend $1,000,000 in improve- 
menis. The mines are in two groups; one producing 
copper and the other silver and lead. For the copper 
mine 40 miles of railroad may be built, and for the 
silver-lead mines railways varying from 5 to 10 miles. 
The Veta Grande Mines in Parral, purchased by the 
same company, will also be developed by railways. 

The additional copper mines acquired by the Mex- 
ican Exploration Company, near Jimenez, are the 
Jabosa and the Azul. The contract of sale is com- 
pleted, but the transfers have not yet been made. 

The State Legislature has passed a law that in 
the future all ores mined in the State be declared in 
the complete values of their constituents, and not 
merely as to silver and gold, as hitherto. 

GUANAJUATO. 

Carmen-Guanajuato Gold Mining Company.—The 
Exploration Company, of New York, which recently 
developed the Guanajuato mining property, has ac- 
quired by purchase other mines in the same district 
which have been taken over by this new corporation. 
The directors are: Col. George R. Dyer, Charles N. 
King, J. Temple Gwathmey, Frederick G. Corning, 
Almet F. Jenks, William Boulbin, Jr., William Law- 
rence Green, F. H. Southwick and C. Van Rensselaer 
Cogswell. 

SONORA. 

(From Our Special Correspondent.) 

Indiana-Sonora Copper Company.—The Supreme 
Court of Mexico has decided in favor of this com- 
pany, in the controversy with L. Lindsay, one of the 
stockholders. A controlling interest in the mine was 
sold to Phelps Dodge & Co. for $750,000. Lindsay 
signed all the papers and returned to Mexico. With 
a man named Curtis and a Mexican, Lindsay tried to 
“hold up” the Indiana men for more than his share. 
Through a Mexican court of first instance, in Sonora, 
he gained an order under which Mexican troops took 
possession of the mine. When the affair was placed 
before the Mexican Government it was turned over 
to the Mexican Supreme Court, which decided that 
the mine should be turned over to the owners and that 
they be given full possession. 

Nonora Mining and Milling Company.—A good 
strike has been made recently in the Penasco Quenado 
claim, belonging to this company, in the Altar Dis- 
trict. W-.E. Defty has made a report upon the mat- 
ter, from which it appears that a shaft has been sunk 
through a deposit of low-grade silver and copper ore 30 

ft. thick. 

TEPIC. 

(From Our Special Correspondent.) 

Los Reyes—A New York syndicate has purchased 
the Los Reyes Mine for $600,000. The ores are silver 
and gold-bearing. 

MINING STOCKS. 

Boston. Dec. 23. 

(From Our Special Correspondent.) 

A general improvement is to be noted in the mining 
share list, small as yet, but better things are hoped 
for. Sentiment is becoming more bullish, and the 
New Year, it is expected, will bring a more active 
and higher market in copper shares. People who 

THE ENGINEERING AND MINING JOURNAL. 
eee 

have been very pessimistic regarding the copper situa- 
toin are talking more hopefully. The rapid improve- 
ment in the price of Calumet & Hecla is considered 
significant, and the fact that a dividend of 7 shillings 
or $1.70 has been declared by the Utah Consolidated 
Mines, Limited, has been declared is another hopeful 
sign. The declaration of the latter had no marked 
effect on the price of stock, as it had been thoroughly 
discounted. 

Utah has risen $2.25 to $26, closing to-night with 
a 50c. recession from this price. Calumet & Hecla 
has advanced $40 during the week to $475, with no 
stock offering under $500. It sold as low as $420 
per share a few weeks ago. Tamarack is also firmer, 
closing at $145 bid, $150 asked. Osceola is up $3.50 
to $54. The opposition at the Lake is very aggres- 
sive, and bitterly opposed to the Bigelow manage- 
ment, as shown in the recently issued circular from 
that source. Perhaps the count up at the annual 
meeting in March may show why the property has been 
managed contrary to the best welfare of minority 
stockholders. Quincy has improved $4 to $108, but 
business is limited in this security. 

Bingham Consolidated took on a burst of activity, 
and rose $1.871% to 29.3714, with subsequent re- 
action to $28.50. General Manager McVitchie has 
been in the East conferring with the directors. Cop- 
per Range has not shown the animation expected of it, 
although it rose almost $4 to $57.25, reacting to $56. 
The Copper Range Railroad is being extended to Lake 
Linden. United States Mining has advanced $1.25 
to $22.1214%4 on what is considered good buying. 
Enough of this stock has been marketed of late to 
take up a $100,000 note in the defunct Globe Na- 
tional Bank, which is considered a favorable factor. 
Mohawk has been influenced by talk of poor mill 

returns, rather than by assessment talk. The latter 
is really considered a favorable point. The stock fell 
$1.50 to $36, but later rallied to $38. The advance 
of $3.25 in the price of Parrot Mining to $25.50 is 
construed as favorable to the situation, as no dividend 
has been paid for over a year. Adventure advanced 
$1.50 to $14. The United States Coal and Oil 
Company has had another well come in, which pro- 
duced 125 barrels the first 24 hours. The stock holds 
steady around $14. Wolverine closed strong at $59, 
and Atlantic is up $1. Dominion Iron and Steel has 
varied from $54.25 to $58.50, closing at $57.75. 
Old Dominion Copper is firmer, selling up to $16.25 
on the granting of the petition to have a commission 
appointed to take testimony in New York in the 
pending suit against A. S. Bigelow. 

Colorado Springs. Dec. 19. 
(From Our Special Correspondent.) 

The market has displayed very little change from 
last week, although the mining situation at Cripple 
Creek has improved considerably. The big mines are 
all trying to make the December tonnage as 
high as possible. It is officially announced that work 
on the new drainage tunnel will start by January 1. 
The tunnel will be 5,200 ft. long, tapping the main 
water course 1,000 ft. beyond the El Paso shaft. The 
cost of construction will be about $78,000, all of 
which has been subscribed, so that nothing remains 
except to secure a few unimportant rights of way. 
This news is decidedly cheering. With the running 
of this tunnel it is proposed to go before the Legisla- 
ture in January with a bill to create a drainage dis- 
trict in Cripple Creek, to afford a basis upon which 
the mine owners may work in the future when the 
time comes to project and run a second drainage tun- 
nel, which will probably be 10,000 to 15,000 ft. long, 
and drain the district from 3,000 to 5,000 ft., accord- 
ing as one or the other of the schemes is adopted. 

Portland shares declined from $1.85 to $1.75 dur- 
ing the week, the primal cause being the filing of a 
suit by J. D. O’Haire against James F. Burns, presi- 
dent, and the Portland Gold Mining Company, for a 
sixth interest in the mine and one-sixth of the gross 
output in the past 11 years. As the mine is worth 
to-day approximately $6,000,000, and has produced 
$12,000,000, Mr. O’Haire’s one-sixth interest brings 
the damages up to $3,000,000. He was one of the 
original locators, and brings the suit upon practically 
the same grounds as those on which James Doyle, the 
other locator, obtained a judgment of $500,000 9 
months ago. A secondary cause of the decline is the 
fact that the company has stopped pumping in No. 1 
and No. 2 shafts, and allowed the workings to flood 
up to the 1,000-ft. level. In the face of this discourag- 
ing news regarding Portland, a new strike can be an- 
nounced in the Captain vein series in the 6th level. 
Here an ore chute 40 ft. wide and at present 75 ft. 
long has been opened, the values of which are averag- 
ing $40 a ton. 

Acacia sold from 714 to 7 this week, in keeping with 
the general weakness of the market. The annual re- 
port of the officers just issued shows that the com- 
pany has on hand approximately $28,000 in cash. 
As all the property of the company is leased, the di- 
rectors are considering distributing a 1c. dividend, 
amounting to $10,000, out of this sum. This, however, 
does not sound like good business, as the company 
will undoubtedly need all of its treasury to re-open the 
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property after the various leases expire. Isabella 
dropped from 30% to 27lée., recovering to 28%4c., 
with no reason given. The mine is pushing develop- 
ment, and with the lessees, is producing about 500 tons 
a month. Vindicator sold at $1@$1.01, and was one 
of the notable examples of an advance this week. El 
Paso sold at 6044@6l1c. The officers of the company 
state that only 400 gal. of water per minute are 
pumped, although the impression is abroad that the 
mine is finding its water situation a little uncom- 
fortable. 

Salt Lake City. Dec. 19. 
(From Our Special Correspondent.) 

This week has shown an advance in the list of 
prices. The situation is more hopeful, and in face 
of holiday season coming on, the buyers and sellers 
seem quite pleased. The manipulation carried on in 
Martha Washington stock succeeded in squeezing the 
shorts ; 252,549 shares were dealt in in this stock, and 
the price rose to 17c. before all shorts were satisfied, 
then fell to 2%c. The most active traders on the 
list this week were Ben Butler, 11,500 shares selling 
at 84% @7c.: California sold 43,000 at 26144,@22%4c.; 
New York Bonanza, 17,600, at 40@32c.; Sacramento, 
14,200 at 31144,@27%c.; Wabash, 15,100 at S6@67c.: 
Ingot, 7,200 at 13@12c. 

The week closed with the sale of 399,248 shares 
that brought $114,256. 

San Francisco. Dec. 13. 
(From Our Special Correspondent.) 

The boom in Comstocks which has been going on 
for two or three weeks past seems to be subsiding a 
little, although the volume of business still continues 
good. Caledonia has been the leader in the market 
this week, reaching its high point at $2.80, but it 
has begun to fall off. Following this lead there was 
a weakening all along the line, which involved most 
of the stocks on the list. How much longer the pres- 
ent conditions are going to last is, of course, a 
matter of speculation. There has been really nothing 
in mining developments to warrant this boom, but it 
has been well engineered, and has drawn in more 
outside business than the mining stock board has seen 
for many a day. Sales have run up to over 20,000 
shares daily, and on Tuesday of this week the total 
sales on the board were 21,325 shares, not including 
those on the informal board or on the street. 

Some prices noted are: Caledonia, $2.65@$2.80; 
Consolidated California & Virginia, $1.35@$1.40; 
Ophir, $1.85; Best & Belcher, $1.05; Mexican, 683@ 
65ce.; Overman, 48@50c.; Sierra Nevada, 42@45e. ; 
Hale & Norcross, 28@30c.; Potosi, 242.: would & 
Curry, 20c. 

On the Oil Exchange business has also been more 
active than for some weeks past. Prices were gen- 
erally higher, and a good deal of business was done 
at the advance. Peerless sold up to $13; Home brought 
$3.15, while Sterling was in demand at $1.70; Cen- 
tral Point Consolidated sold freely at 68c., and there 
were considerable transactions in Four Oil at 59@ 
60c. The larger amount of business was done in 
higher priced stocks, comparatively little demand being 
shown for the prospects. 

London. Dec. 13. 
(From Our Special Correspondent.) 

The Rhodesian section continues to be the only 
division of the mining market that shows any sign 
of life. The return of the officials after their tour 
in Rhodesia is used as the excuse for stirring things 
up a bit. The opinions and prophesies of these gen- 
tlemen are freely quoted, but probably not 1 per cent 
of the utterances attributed to them are genuine. 
Meetings of some of the Rhodesian companies have 
also been held this week, and the speeches made by the 
directors and mining men have been in a hopeful vein. 
The copper deposits recently reported on are said to 
be turning out well. Altogether the market for Rho- 
desians has been bullish. In other sections of the 
market very little has been done. At this time of the 
year large numbers of yearly reports are issued and 
meetings of shareholders held, and often the markets 
are lively in consequence. This year the markets 
other than the Rhodesian have not been visibly af- 
fected, 

A mine that has done fairly well for English share- 
holders is the Brilliant Gold Mining Company, of 
Charters Towers, Queensland. Since its formation in 
1886 it has paid nearly £700,000 in dividends, which 
but for its unnecessarily high capital of £500,000 
would have been an excellent result. For some years 
now the directors have been expecting the mine to be 
exhausted before long, but payable ore continues to 
ve found. During the past half year, for instance, 
5,000 tons were treated, yielding £20,000, at a cost 
of £7,000, allowing £13,000 to be distributed as divi- 
dends. The ore in sight will only supply the mil} 
until March next, and the directors once more re- 
mind shareholders that they must not expect the 
mine to last longer. ‘The sinking of the shaft is, 
however, being continued, so before then anything may 
happen. It is a company that is economically ad- 
ministered, and it is to be hoped that the property 
will continue in value. 
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‘Lhe reports of copper companies continue to show 
decreased profits, due to the fall in the price of cop- 
per. The report of the Cape Copper Company, just 
published, shows that the company has been unfor- 
tunate in many ways. In the first place, a strike oc- 
curred last year at the smelting works at Britonferry, 
and smelting and refining had to be suspended. Dur- 
ing the period of inactivity the price of copper was 
falling rapidly, so that the delay in marketing the 
copper caused a serious loss to the company that should 
not have occurred. Then again the works, mines 
and railway in South Africa were damaged by the 
Boer raid into Namagualand, and operations were 
there suspended for some time. The large balance 
brought forward from the previous year has enabled 
the directors to declare a preference dividend, but there 
are no funds to provide a dividend on the ordinary 
shares. Things will improve next year, and the com- 
pany will soon recover itself. 

Of other copper companies, the Copiapo, of Chile, 
has been able to declare a dividend, but at the re- 
duced rate of 3%4 per cent, being 1s 6d. per £2 share. 
The rates during preceding three years were 4s., 7s. 
4d., and 12s. The variation reflects exactly the varia- 
tion in the price of copper. No political or other dis- 
turbances have occurred, and the mine continues to be 
a good producer. The company was originally formed 
in 1836, and has returned its capital in the form of 
dividends many times over. 

COAL TRADE REVIEW 

New York, Dec. 24. 

ANTHRACITE. 
It is now pretty evident that coal is to be in short 

supply for the greater part of this winter. The 
mines are getting out more than normal tonnages, 
but demand is so widespread, since most household- 
ers had little or no coal on hand by November 1 
that what promises to be a fairly severe winter will 
keep consumption close up to production. Consum- 
ers at points beyond Cape Cod, in view of the high 
ocean freights that are likely to prevail for some 
time, as many coal carrying craft have been lost in 
the past few weeks, are likely to fare worst. Con- 
sumers at New York Harbor points and at Philadel- 
phia, in spite of the nonsense printed by newspapers 
that should know better, are receiving proportionally 
their full share of the output, if not more. 

The total output for November is given as 4,984.- 
384 tons, compared with 4,697,329 tons in 1901. There 
total for 11 months is given as 26,101,459 tons, com- 
pared with 49,945,148 tons in 1901. 

In the Northwest anthracite is in demand, and the 
supplies on the docks at the head of the lakes are di- 
minishing rapidly. In Chicago territory buyers are 
offering inducements to secure prompt delivery, and 
at retail speculative coal is selling as high as $15@ 
$16. At wholesale, considerable coal is changing 
hands at $10, though most companies are supplying 
regular customers at the normal price. Along the 
lower lakes coal is wanted. 

The retail demand along the Atlantic seaboard 
eased up just a trifle for a few days, but with colder 
weather sales agents are having trouble. At Boston 
retail prices are $9 for company coal and $12 for 
speculative, with the supply of both kinds scanty, in 
spite of heavy arrivals late last week. At Providence 
public schools have closed on account of a fuel short- 
age. At New York retail prices range from $7@ 
$7.50 to $12, the last named price being for coal pro- 
duced by independent operators. The wholesale price 
shows corresponding variations. Speculative coal sells 
at $9@$10. At Philadelphia soft coal is actually 
higher than anthracite. Retail prices for anthracite 
are $6.75@$9. At Baltimore consumers have had 

little relief as yet, and there has been much’ com- 
plaint there and some real distress. This is, however, 
due in large part to very poor arrivals of soft coal 
for local use. The movement of coal at New York 
Harbor shipping ports has suffered from various 
causes, coal often being frozen in the cars, makigg 
unloading slow, barge rates are high, and berths for 
unloading are hard to get. The retail distribution of 
coal is calling for more carts and horses than are 
available. 

BITUMINOUS. 

In the Atlantic seaboard bituminous trade the de- 
mand for coal continues strong, with speculative prices 
ranging around $7.50, f. o. b. New York Harbor 
points for Clearfield grades. Producers are worried 
by the ver poor car supply, which for a day or two 
early this week was under 25 per cent of the demand. 
Producers, however, have the poor consolation that 
the supply can’t be much worse, and any change must 
be for the better. Incidentally, it is reported that 
President Cassatt, of the Pennsylvania, is going to 
see if car supply at the mines cannot be improved by 
eliminating employees and officials who might be held 
responsible for some of the troubles of the past few 
months, and it is intimated that there will be great 
changes at the Broad Street office. 

We understand that some concerns are looking after 
eantracts for next year, probably to take advantage 

of present high prices. Most of the contracts taken 
have been on a mine price basis, others have a special 
agreement covering prices in January and February. 

Trade in the far East is calling for considerable 
coal, but is finding prices, f. o. b. shipping ports and 
coastwise freights, so high that English coal will be 
imported. It is understood that 100,000 tons have 
been bought in England. The firms taking this ton- 
nage have the experience of the former importations 
to guide them, and know which coals to take and 
which to leave, and will thus get more satisfaction 
than before. Along Long Island Sound demand has 
been strong. On account of vessel captains preferring 
to charter for ports this side of Cape Cod, consumers 
along the Sound have been able to secure more coal 
than usual, and they are now in a comparatively 
easy position, so that barge freights from New York 
Harbor shipping ports to New Haven have dropped 
1544 20c, Consumers about New York Harbor have 
been receiving fair supplies, though they have had to 
buy considerable speculative coal within the past 
week. The all-rail trade is short of coal, and is seek- 
ing to secure it by offering very high mine prices. 

Car supply at the mines is about 25 per cent of 
the number wanted. Transportation from the mines 
to tidewater is fairly prompt, coal coming through 
in about a week. In the coastwise vessel market large 

omparatively good supply, while small 
eraft are scarce. The current rates quoted from 
Philadelphia are: Boston, $2@$2.25; Providence and 
New Bedford, $1.75 and $2. From New York Har- 
bor rates are: Sound ports and Providence, $1.50@ 
$1.75: Boston, $3. Barge freights to New York 
Harbor points are 40@45c. alongside. 

Note of the Week. 

The report of the Baltimore & Ohio Railroad for 
the year ending June 30 gives the following particu- 
lars of the bituminous coal traffic of the company’s 
lines : 

1901. 1902. Changes. 
Tons coal carried . 13,346,700 16,297,087 I. 2,950,387 
Ton-miles ........ 2,688,330,974 3,148,727,528 I. 460,396,554 
Average haul, miles 201.4 193.2 D. 8.2 

The average receipt per ton of coal carried last year 
was 68.02c., against 70.03c. in the preceding year. 
The decrease was due to the shorter haul, the average 
rate per ton-mile having been 0.352c. in 1902, against 
0.349¢e. in 1901; an increase of 0.003c., or 0.9 per 
cent., last year. 

Birmingham. Dec. 22. 
(From Our Special Correspondent.) 

The miners, in convention assembled this month, 
decided that no time would be wasted for the holiday 
season this year, hence it is believed that not more 
than three days will be lost this week and the fur- 
naces will not have to bank fires because of the short- 
age of fuel or coke. During the past week all mines 
were operated hard in order to lay aside all the coal 
possible to tide over the holidays, both furnaces and 
manufacturing plants succeeding in filling quite a 
number of their bins. 

During the past week there were two coal com- 
panies incorporated. The Midvale Mining Company, 
capital stock $100,000, with Capt. A. M. Amerine, of 
Montgomery, at the head, will develop property near 
Walnut Grove in Etowah County. The De Sota Coal 
Mining and Developing Company, capital stock $250,- 
000, with B. C. Stevens, of Clayton, Mo.; Charles 
T. Robinson, of Sheffield, Ala., and Hume F. Jones, 
of Birmingham, incorporators, will develop coal lands 
in Jefferson County. 

There is more coke being manufactured now in Ala- 
bama than ever before. About the middle of January 
the Sloss-Sheffield Steel and Iron Company should 
be able to have 100 of its new ovens at Flat Top in 
operation. The district needs between 1,000 and 2,000 
more coke ovens than are under construction, or aobut 
completed, and there is talk of a large number being 
constructed. 

The State of Alabama will, after January 1, 1903, 
be in charge of the convicts working in the mines, and 
will receive so much per ton for all the coal mined by 
this labor. The State will feed, clothe and guard the 
convicts after this month, and preparations to that 
end are now being made. Purchasing agents, guards, 
physicians and other help are being appointed by the 
Governor and the convict board. The Tennessee Coal, 
Iron and Railroad Company and the Sloss-Sheffield 
Steel and Iron Company will use this labor as they 
are now doing, being relieved of the guarding, cloth- 
ing, feeding, etc., of the State’s wards. 

Chicago. Dec. 22. 
(From Our Special Correspondent.) 

Serious apprehensions are entertained by Chicago 
coal dealers of a famine of bituminous, the only kind 
available for the winter here. The last week has 
shown an inability on the part of the railroads to 
handle enough bituminous to supply even the demand 
caused by a cold wave of brief duration. There is 
now great scarcity of Eastern coals; Hocking, 
Youghiogheny and smokeless grades are practically out 
of the market. Nominal car-load quotations for these 
are: Hocking and Youghiogheny, $5; Pocahontas and 

New River smokeless, $7 (an advance of $1). Lump 
and egg, Indiana or Illinois, has advanced an average 
of 50c., being now on the average $4, against $3.50 
a week ago (car prices). To Indiana and Illinois 
mines, Chicago producers must look for their chief 
supply until spring. An advance of 25 to 50c. for 
delivery at yards in the city was made to-day, the 
new price being $1 a ton over car prices. Indiana 
and Illinois, for instance, cost the city buyer now $5 
on the average. This advance is opposed by some 
large wholesalers, but will probably remain. 

There is no anthracite available for the wholesale 
trade. All shipments are now by rail, and the roads 
are not able to handle even the percentage allotted 
to the city at the mines, apparently. The trouble ap- 
parently is lack of coal cars. Anthracite is retailing 
at $9@$12, the price depending on the dealer’s stock 
and the customer's needs. 

Cleveland. Dec. 23. 

(rom Our Special Correspondent.) 

The movement of domestic coal is beginning to feel 
the effects of the shortage of cars. The decreased ca- 
pacity of the railroad equipment, due to the cold 
weather, resulted in a shortening of the supply of coal, 
but not to the annoyance of consumers, as there is still 
cnough for all practical purposes. The cessation of 
the movement to the lakes seemed to relieve the do- 
mestic market some, although there was such a gen- 
eral use for that railroad equipment that a specific 
benefit to any trade or community was out of the 
question. sor this reason, while the market seemed 
a little easier, it could hardly be said that any marked 
improvement had been made. ‘The prices have held 
firm for the last week. 

The shippers of coal to the lakes who have been 
supplying the vessel owners with coal have given no- 
tice that they are contemplating an advance in the 
prices of fuel coal for next year. It is now the in- 
tention to charge 20c. a ton more than has been paid 
during this season. This will mean a good deal in 
the increased cost of running the boats on the lakes. 
There has also been some talk of increasing railroad 
rates, but that movement has again been put down 
by the conservative lines. 

Pittsburg. Dec. 23. 
(From Our Special Correspondent.) 

Coal.—The demand for coal is unprecedented, and 
many orders are offered for Eastern shipment, which 
are rejected. The railroads have put an embargo on 
coal for the East, except for gas coal. Sales made 
this week are on a basis of $4.75 a ton at the mine 
for run-of-mine coal. These rates are over $3 a ton 

higher than the circular price. There will be a short- 
age of coal all winter, as the railroads will not be able 
to furnish the cars required to meet the demand. The 
railroad coal mines are operating a little better this 
week, but the production is not near the normal 
capacity of the mines. Fully 5,000,000 bush. of coal 
were shipped to down river ports by the Monongahela 
River Consolidated Coal and Coke Comapny during the 
week, and a large number of empty boats and barges 
were returned. All of the river coal mines are being 
operated to their full capacity. 

Connellsville Coke-——The production keeps up, but 
shipments continue to fall off each week, and the out- 
look is anything but encouraging. High prices are 
paid for furnace coke in order to keep the blast fur- 
naces in operation, but the railroads are not able 
to handle the freight offered, and many furnaces are 
badly crippled. In the past six weeks the shipments 
of coke from the Connellsville region have fallen off 
fully 2,000 cars. The Courier, in its last weekly re- 
port, gives the shipments for the previous week as 
follows: To Pittsburg and river tipples, 3,679 cars; 
to points west of Pittsburg, 4,674 cars; to points east 
of Connellsville, 1,357 cars. This was a decrease com- 
pared with the shipments of the previous week of 391 
cars. 

San Francisco. Dec. 20. 

(From Our Special Correspondent.) 

The coal trade continues steady but quiet, with no 
changes to report. A good deal of discussion is go- 
ing on over the Progreso explosion and the quality of 

fuel oil put on this market. 
Prices.—Current prices for Coast coals to dealers 

are unchanged, and as follows: Wellington, $8.50; 
Southfield, $8; Roslyn, $7; Seattle and Bryant, $6.50; 
Coos Bay, $5.50; white ash, $5. For Rocky Mountain 
coals, large lots, quotations are: Castle Gate, Clear 
Creek, Rock Springs or Sunnyside, $8.50; Colorado 
anthracite, $14. For Eastern and foreign coals, cargo 
lots, prices are: Pennsylvania anthracite, $14; Cum- 
berland, $12; Welsh anthracite, $13; cannel, $9; 
Brymbo, $7.50; Wallsend, $6.50. 

Foreign Coal Trade. Dec. 24. 

There is nothing new in the export trade. As to 
imports some foreign coal continues to arrive, on or- 
ders placed in October and November. 

Exports of coal from Great Britain for the 11 
months ending November 30 are reported as below, 
in long tons: 

aha - & De 

— + a 



DECEMBER 27, 1902. THE ENGINEERING AND MINING JOURNAL. 865 
eee 

1901. 1902. Changes. 
Coal: cccccaaneseeneeavess - 88,576,991 39,548,237 I. 971,246 
LGED An65's SHER OREN CeS seas 742,257 614,638 D. 127,619 
Briquettes 0i.0s0t06 sees - 1,015,331 988,942 D. 26,389 

Tota iiss 5 40s00nsniccaee 40,334,579 41,151,817 I. 817,238 

In addition to these exports there were 13,914,677 
tuus of coal sent abroad for the use of steamers en- 
gaged in foreign trade, against 12,445,281 tons in 
401; showing an increase of 1,469,396 tons this year. 
Messrs. Hull, Blyth & Co., of London and Cardiff, 

report under date of December 13 that owing to the 
near approach of the Christmas holidays, combined 
ith a considerable demand for prompt coal, prices, 
more especially for the best descriptions of coal, are 
decidedly firmer. Some of the best coals are now 
almost unobtainable for this year’s shipment. Quo- 
tations are: Best Welsh steam coal, $3.72@$3.84; 
-cconds, $8.60; thirds, $3.48; dry coals, $3.48; best 
Monmouthshire, $3.86@$3.42; seconds, $3.24; best 
small steam coal, $2.10; seconds, $1.98; other. sorts, 
$1.80. 

The above prices for Cardiff coals are all f. o. b. 
Cardiff, Penarth or Barry, while those for Monmouth- 
shire description are f. 0. b. Newport, exclusive of 
wharfage, but inclusive of export duty, and are for 
cash in 30 days, less 24% per cent discount. 

There is no change to report in the outward freight 
market. Rates to Mediterranean ports continue firm, 
other directions quiet. Some rates quoted from Car- 
diff are: Marseilles, $1.30; Genoa, $1.38; Naples, 
$1.36; Singapore, $2.52; Las Palmas, $1.44; St. 
Vincent, $1.62; Rio Janeiro, $2.28; Santos, $2.52; 
Buenos Aires, $1.86. 

IRON TRADE REVIEW. 

New York, Dec. 24. 
The quiet incident to the close of the year pre- 

vails, and little business for future delivery is report- 
ed. There is a greater demand for pig iron for near- 
by deliveries, chiefly from manufacturers who have 
not received iron contracted for on account of de- 
lays at the furnaces. This is being met chiefly by 
imported iron. 

The British export returns for the 11 months end- 
ing November 30 show exports to the United States 
as below, in long tons: 

1901. 1902. Changes. 
Phe WOR cescsessceccecscvcvscves 40,886 415,711 I. 374,825 
Steel billets and blooms .......... 12,222 46.049 I. 33,827 

In addition to the above there were 17,406 tons of 
steel rails sent to the United States this year, against 
only 42 tons in 1901. Imports of pig iron into Great 
iiritain from the United States were 10,591 tons for 
the 11 months, against 32,377 tons last year. 

Birmingham. Dec. 22. 
(From Our Special Correspondent.) 

The pig iron market in Alabama during the past 
week has been very quiet, and is more so this week, 
as the holiday season comes on. There was but little, 
if any, inquiry. The furnace companies have been 
employed during the last ten days getting out all the 
iron they could, filling orders. The railroads are still 
short of equipment. The officials of the transporta- 
tion companies have promised to do the best they 
could this week, but while much iron is likely to be 
moved out of this district between now and the end 
of the year, it is a certainty that not one of the com- 
panies will be able to show a clean sheet as to orders 
when the new year starts in. 

The statement is made that after January 1, 1903, 
Alabama iron manufacturers sell all their iron f. o. b. 
ears, Birmingham, instead of delivered. In other 
words, the iron will be sold subject to freight rates, 
the changes in rates to be made by the railroads 
not to effect the producers. Heretofore iron has been 
sold f. 0. b. ears at points desired by customers, 
freight rates in effect, at time when order is filed, 
being added to the price of iron. Announcement has 
been made already that roads north and west of the 
Ohio River will advance freight rates January 1 just 
10 per cent. The Southern Iron Committee, which is 
composed of the railroads handling the iron from the 
Southern producing territory, has given protection to 
tle manufacturers hereakouts up to March 15. 

During the past week the Woodstock Iron Com- 
pany at Anniston blew in No. 3 furnace with a daily 
capacity of 200 tons of iron, and the Williamson 
Iron Company’s furnace in the city, which had an ac- 
cident and had to blow out for repairs, started to 
making iron again. The furnace has a daily capacity 
of about 75 tons. 

Chere has been but little seling recently. The con- 
simers have turned in for the holidays. The produc- 
tion for the first half of the coming year has been 

well sold ahead. 
The following quotations are given: No. 1 foundry, 

S$21@$22: No. 2 foundry, $20@$21; No. 3 foundry, 
£18.50@$19.50: No. 4 foundry, $17@$18; gray forge, 
£16.50@$17; No. 1 soft, $21@$22; No. 2 soft, $20 
@$21, 

In the manufactured iron and steel circles a little 
decrease in activity is again reported, and there will 
be a holiday period, covering several days. The steel 
produetion is-holding up right along, and there is a 

good demand. The plant of the Alabama Steel and 
Wire Company at Ensley has been in steady opera- 
tion with no intimation of a general reduction, either 
in prices or in production. Foundries and machine 
shops are still crowded, and prospects are very good. 

Chicago. 
(From Our Special Correspondent.) 

With the approach of the new year sales of pig iron 
are becoming somewhat larger, notwithstanding they 
are by no means up to the mark of two or three 
months ago. The principal dealing is in Southern, 
which is the only iron in market for any amount, 
either spot or for delivery in the middle of next 
year. Quotations are unchanged. For delivery six 
months or thereabouts hence, No. 2 Southern brings 
$19, Birmingham, or $23.15, Chicago, with No. 1 
higher by 50c. and No. 3 lower by the same amount, 
for corresponding lots as to amount and time of de- 
livery, The increased demand appears to be owing to 
the feeling by consumers of iron that they are under 
the old necessity of contracting for their raw materia] 
several months ahead, notwithstanding conditions that 
made them hold off for a time. 

Northern is still selling somewhat in spot lots, 
picked up here and there, and there is also a little 
available for contracts up to July 1. Nominally 
Northern No. 2 is quoted at $23@$23.50 for next 
year’s deliveries, with No. 1 as usual 50c. higher and 
No. 3 50c. lower for similar conditions as regards 
time and amount. Spot lots, meaning such as can be 
delivered within 30 to 60 days, bring $26@$28, for 
both Southern and Northern, and are much in de- 
mand. 

Coke is a little harder to get, and sells at $10 as 
soon as it can be had. The trouble with the coke 
supply is the old one of transportation; nobody can 
get enough, and the prospects are not bright, for an 
indefinite future. Not until spring makes the burden 
upon the railroads easier, do buyers of coke look 
for greater supply or lower prices. 

Dec. 23. 

(From Our Special Correspondent.) 

Iron Ore.—The last shipments have been made for 
the season, and the figures have been compiled, show- 
ing the total to have been 27,039,059 tons by lake 
alone. if there is added to these figures the shipment 
by all rail and from the Michipicoten fields it is esti- 
mated that the total movement will have been about 
¥ (800,000. There has been some talk of increased 
prices for next year, but the ore men have not met 
as yet, and there is also some talk of freights, but 
aside from the general concession that there ought to 
be higher rates next season for the vessel owners noth- 
ing has been done or said. 

Pig Iron.—The buying of foundry for the present is 
to cover the immediate needs of the foundries. The 
buying for the first half is light, with a good deal to 
do yet, and the buying in this territory for the third 
quarter delivery is restricted to a remarkable degree. 
The situation seems to call for something to stir up 
the buyers, and this is not lacking, for there is a pros- 
pective shortage of pig iron due to the continued short- 
age of coke, together with the number of orders to be 
carried over into next year, that will appall the con+ 
sumers, When the extent of the first half shortage is 
understood it is expected that a great rush of future 
buying will be started. The furnaces give the buyers 
until the middle of January. Meanwhile the prices 
have held steady at $23 for No. 2, Valley furnace, for 
first half delivery, and $21, Valley furnace, for second 
half delivery. The Southern furnaces have been off 
of the market for some time. They still quote $20 
Birmingham for No. 2. The bessemer and basic pro- 
ducers still refuse to quote for second quarter deliv- 
ery until they know in what shape their order books 
will be when the furnaces are freed from the coke 
shortage. That rather annoying feature hangs on, and 
it is predicted that the worst of it is not yet, since 
it seems likely that the railroad car situation will 
get worse rather than better during January and 
February. 

Finished Material.—The buying of structural steel 
seemed to lead the market this week, one Cleveland 
concern placing an order for 5,000 tons, which went in, 
for first half delivery, at the old association price of 
1.60c., Pittsburg. Aside from this specifications on 
old contracts, which have been withheld of late, have 
been started again. The smaller mills are also need- 
ing orders, and are not quite so emphatic in their de- 
mands for high prices. However, they have not come 
down from the 2.25c. to 2.50c. price, except in a few 
instances, where as low as 1.75c. has been done. The 
jobbers are also getting top prices. The plate sales 
have been rather slow. The smaller mills are content 
now days with a price of 1.85c. at the mill, while 
the larger mills have nothing to sell unless some one 
goes back on his order. In this connection it is said 
that there were some suspensions of shipment within 
the last few weeks, but when the money market got 
stronger the orders were given to ship again. These 
shipments now are making the market a good deal 
stronger, and, in fact, all of the apprehension for the 

Cleveland. 

steel trade seems to have disappeared. The old mills 
are getting 1.60c., Pittsburg. The bar iron market 
is stronger, one inquiry for 1,000 tons having been 
received yesterday, on which no price has been quoted. 
‘This deal, when it is made, will determine the market. 
rhe steel product is in good demand with bessemer, 
bringing 1.60c., Pittsburg, and open-hearth 1.70c., 
Pittsburg. The sheet trade is still weak, and there 
is little hope in some circles for an increase. The 
prices are weak, but without having broken. No. 27 
is still commanding 3.10c. out of stock as a basis for 
other prices. The demand for billets is fair, with no 
very great activity, however. The prices hold at $30, 
Pittsburg, for bessemer. 

Old Material—The market has continued weak. 
but without any break in the prices. It is evident, 
however, that very little business is being done. 

Philadelphia. Dec. 24. 

(From Our Special Correspondent.) 

Pig Iron.—All market conditions continue excep- 
tionally favorable. No developments have occurred 
during the past few days. Prices show an upward 
tendency on account of the announced advance of 
freights in iron and steel from January 1. The 
higher price of coke for the coming year is also 
a point. The influence of foreign pig iron on the 
American market is passive rather than active, owing 
to the anxiety of sellers and importers to make the 
most out of their opportunities. While foundry iron © 
has not moved up, no good iron is selling at anything 
less. A few cases have transpired where inferior 
foundry has been contracted for at a little less than 
the prevailing rates. Some Southern makers are 
showing a little more disposition to yield to the views 
of buyers upon late deliveries. Importers say they 
have prospects for doing business in English iron in 
cargo lots at a little under $18. German iron is 
quoted at about $20. Quotations for American are 
given at No. 1 foundry in a general way, $25; No. 
2X foundry, $23.50; inferior grades, $23; No. 2 
plain, inferior, $22; gray forge, is strong at $21.50 
for the best makes. 

Steel Billets —Now that the pool has fixed matters 
up for the coming year tnere is nothing to do but to 
order in time if the price of $32 is to be secured. 
A great many of our people have been paying all 
the way up to $40 to $50, and some even more. 

Merchant Bar.—The restricted production continues 
to cause a good deal of trouble; mill owners have been 
disappointed in fuel. Quite a number of mills will 
have to run a month or so longer below their ca- 
pacity. The effect upon the market is to keep prices 
at premium limits. Mill owners are averse to enter- 
ing into contracts for long deliveries, as they can get 
better prices for anything they can furnish on call 
or for prompt delivery. Quotations are nomina'fy 
1.95¢. for refined and 1.80c. for steel. 

Tubes.—As only small orders are coming in, there 
is a close adherence to the present discounts. 

Merchant Pipe-—wWork on old contracts is being 
hurried through as fast as possible. and very little 
new business has been sent to the mills lately. 

Skelp Iron.—Prices for skelp remain strong and the 
larger Western mills appear to be capturing the big 
contracts, as only the tailings are coming to us. 

Merchant Steel——The large Eastern consumers of 
merchant steel are postponing action and the agents 
of mills keep the reasons to themselves, whatever 

they may be. 

Plates—The renewal of the understanding as to 
plates is equal to serving notice upon large consum- 
ers that if they want to profit by the present price 
they must order in time. 

Structural Material.—The renewal of the agreement 
among beam makers is also a notice upon the big and 
little buyers to chase in their orders soon. The trouble 
is a great many of them cannot do it. A great many 
have. had to pay big prices during the past six months 
as they are practically unable to anticipate their re- 
quirements. It is said that the bridge builders are or 
soon will be ready to place very large orders for a big 
lot of new work, which was negotiated for about a 
month ago. 

Old Rails —Those who speak for the old rail in- 
terests here say that there are customers waiting for 
very large quantities of both iron and steel, but 
there are no present prospects of obtaining the sup- 
plies wanted. Quotations continue at $21 for old 
steel rails and $24 for old iron rails. 

Scrap.—Large transactions are likely to take place 
in scrap in a few days. 

Pittsburg. Dec. 23. 

(From Our Special Correspondent.) 

The closing week in the year shows no weakness 
in the iron and steel market, and there is a decidedly 
stronger feeling for next year. Pig iron is quiet as to 
sales, but quotations made for deliveries during the 
first half are higher than were named in contracts 
recently closed. Billets and heavy lines of finished 
products are as firm as a week ago, and in the lighter 
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lines prices are well maintained. The outlook is ex- 
ceedingly encouraging, as there is enough business in 
sight to keep the mills in continuous operation in 
1903, with the exception of the independent sheet, tin 
plate and wire wills. This is indicated by the fact 
that most of the outside pig iron production for the 
first half has been contracted for and orders have been 
placed for structural material and other finished steel 
products that will keep the mills busy until far into 
the summer, Besides the business already booked 
some heavy buying is expected soon after the opening 
of the new year. All steel rail orders now being 
take nare for delivery late in the year, and purchasers 
desiring earlier shipment are forced to go abroad. 
Deliveries of foreign pig iron and steel continue to 
be made here. Unless there is an improvement in 
the movement of coke and some assurance from the 
railroads that the requirements of the furnaces will 
be fully met during the coming year, there is no doubt 
but that heavy orders will be placed for foreign iron 
and steel. The deliveries of coke to the merchant 
furnaces during the last days of the week were very 
unsatisfactory, and a number of furnaces were forced 
to bank. The supply yesterday was fairly good, but 
pig iron production is less than had been expected. 
The United States Steel Corporation is not urging 
the closing of its offer to the merchant furnaces, but 
is still ready to exchange coke for iron at a sharp re- 
duction. Owing to the changed conditions negotia- 
tions are off, and if renewed after the first of the 
year the price must be better than has been named. 
By the absorption of the Union and Sharon steel com- 
panies properties, the corporation secures one blast fur- 
nace at Sharon producing 400 tons daily, 2 under con- 
struction at that place and two almost completed at 
Donora. These furnaces will give the corporation 
over 2,000 tons of pig iron daily. Besides these, one 
furnace is being added to the Carrie group at Rankin 
and another at the Edgar Thomson group at Brad- 
dock. The taking over of the Union-Sharon holdings 
by the corporation caused considerable surprise, as 
reports that such a move was contemplated were posi- 
tively denied. Negotiations were conducted with the 
greatest secrecy, and many of the officers here were 
ignorant of the deal until it was announced by 
Chairman E. H. Gary at Chicago last week. The 
feeling now expressed is that the move was a good 
one, as the ore and coal properties of the absorbed 
concerns are larger than had been believed. Besides 
obtaining additional ore the corporation removes a 
competitor in the wire market, 

The Structural Steel Association, known as the 
beam pool, and the Steel Plate Producers Associa- 
tion, the plate pool, held meetings in New York dur- 
ing the week. Agreements were renewed for another 
year, and present official prices were reaffirmed. 

Pig Iron.—The market this week is quiet, but quo- 
tations for future delivery are higher for bessemer pig 
iron. Merchant furnaces have made sales of bessemer 
for first half delivery at $21.25, Valley, but are now 
asking $22 for the same delivery. For first quarter 
shipment alone $23@$24, Valley, is quoted. Gray 
forge is quiet at $20.75@$21, Pittsburg, for any de- 
livery next year, and foundry No. 2 is held at $22.5 
@$23, Pittsburg, for early delivery. 

Stecl.—Bessemer steel bilets are tirm at $30, Pitts- 
burg, and open-hearth are $1 more. About 10,000 
tons of structural material were sold during the week 

for delivery in six months. Heavy premiums are still 
offered for prompt shipment. Steel bar mills are 
ready to take orders for delivery in four months at 
the base price of 1.60c. 

‘ 

Sheets.—-There is but little buying for future de- 
livery, and the demand is only fair. No. 28 gauge 
black sheets are still quoted at 2.75c., and galvan- 
ized at 75, 10 and 21% per cent off. 

Ferro-manganese.—There is but little buying being 
done, and the foreign product is still quoted at $50@ 
$52.50. 

New York. Dec. 24. 

Pig Iron.—The market is quiet, with buying limited 
to current needs. We quote for 1903 delivery, North- 
ern irons at tidewater: No. 1X foundry, $23.75@ 
$24.25; No. 2X, $22.75@$23.25; No. 2 plain, $21.75 
@$22.25. For Southern iron on dock, New York, No. 
1 foundry, $24.75; No. 2, $24.25; No. 3, $23.75. 
Middlesboro No. 3 pig is quoted at $18.50, in large 
lots, but for small lots and spot delivery, $20 is ob- 
tained. 

Bar Tron and Steel—We quote for large lots on 
dock : Refined bars, 2@2.05c. ; common, 1.90@1.95c. ; 
soft steel bars, 2@2.10c. 

Plates.—Demand remains good, particularly from 
shipyards. We quote for tidewater delivery in car- 
loads: Tank, %4-in. and _ heavier, 2.05@2.20c.; 
flange, 2.15@2.25c.; marine, 2.25@2.50c.; universal, 
2@2.20c. 

Steel Rails.—Standard sections are still quoted at 
$28, f. o. b. mills for 1903 delivery; light rails, $30@ 
$38, according to weight. Relaying rails are $28@ 
$30 for heavy sections and $33@$35 for light sections. 

Structural Material—The demand is not as strong 

, tain how prosperous business has been. 

as it has been. We quote for large lots at tidewater: 
Beams, angles, channels and tees, 2@2.20c. For 
small lots and prompt delivery premiums are still paid. 

CHEMICALS AND MINERALS. 

(See also wholesale price-list on page 870.) 
New York, Dec. 24. 

At the close of the year manufacturers are always 
busy taking stock, and balancing accounts to ascer- 

Invariably 
profits have been satisfactory; in fact, are better than 
can be expected from the low prices booked for 1903 
contracts. On the other hand, however, the chem- 
ical industry is making good progress, as will be seen 
by our annual reviews next week. 

Heavy Chemicals.—Deliveries are good. Sales of 
domestic alkali over next fire are noted at 724%,@75c., 
f. o. b. works. Caustic soda shows further 1903 sales 
at $1.65@$1.70, f. o. b. works. Exports of caustic 
soda from New York in the 11 months ending No- 
vember 30 amounted to 1,959,277 lbs., which went 
to Mexico, Central and South America, and the West 
Indies. Bicarb. soda finds good buyers, and a better 
export trade is noted. In the 11 months ending No- 
vember 30 the exports of bicarb. soda from New York 
amounted to 4,020,742 Ibs., of which Great Britain 
received 1,657,362 Ibs., Germany 67,200 Ibs., Belgium 
44,800 lIbs., Australia and New Zealand 452,696 lbs., 
South Africa 136,820 lbs., and Japan 235,200 Ibs., the 
balance going chiefly to South America. Bleaching 
powder is quiet. 

We quote domestic chemicals, per 100 lbs., f. 0. b. 
works, as follows: High test alkali, in bags, 8244@ 
S5c., for prompt shipment, and 724%4@7T5c., for for- 
ward; caustic soda, high-test, $1.90@$1.95 for early 
delivery, and $1.65@$1.70 for futures; bicarb. soda, 
ordinary, $1.25, and extra, $3; sal soda, 55@60c. ; 
chlorate of potash, $7.37144@$7.6214 for immediate 
shipment, and $7@$7.12% for contracts; bleaching 
powder, next year’s delivery $1@$1.20. For foreign 
goods, we quote per 100 Ibs. in New York: Alkali, 
high-test, 90@92%4c.; caustic soda, high-test, $2.25; 
sal soda, 6714c.; bicarb. soda, $1.50@$1.60; chlorate 
of potash, $7.50@$8 for prompt, and $7@$7.25 for 
forward; bleaching powder, prompt, prime brands, 
Liverpool, $1.6214, and contracts, $1.25; Continen- 
tal, $1.254@$1.3714; contracts, $1.20. 

Copperas.—The combination has fixed prices for the 
first half next year at 3714c. per 100 Ibs. in bulk, and 
-4214c. in barrels. Doubtless outsiders will sell at less. 

Acids.—More demand for next year’s delivery, and 
some fair-sized orders have beer booked. Blue vitriol! 
is weak and the tussle between importers and domes- 
tic makers waxes warm. Sales are being made at a 
lower range than has ruled in a long while. 

Quotations per 100 Ibs. are as below, unless other- 
wise specified, for large lots in carboys or bulk (in 
tank cars) delivered in New York and vicinity. 

Blue vitriol ........ Oxalic com’l... $5.25@$5.50 
Muriatic, 18° ...... Sulphuric, 50°, 
Muriatic, 20° .. bulk, ton.... 13.50@15.50 
Muriatic, 22° .. Sulphuric, 60°. 1.05 
Nitric, 36° .. Sulphuric, 60°, 
Nitric, 38° .. WUE: bexeesss 18.00@20.00 
 ” -cecsnees i Sulphuric, 66°, 1.20 
DCE” ivccsene ‘ PE Ske tean 21.00@23.00 

Brimstone.—Spot best unmixed seconds are nom- 
inal at $24 per ton, while shipments are $22.75@ 
$23.25, according to position. Best thirds are about 
$1.75 less than seconds. Ocean freight from Sicily 
to the United States stands at 8s. 6d. ($2.04), 

Pyrites.—Conditions are the same as for some time 
past. Deliveries are on regular contracts, and prices 
continue firm. Charters from Huelva, Spain, are being, 
booked at 10s. ($2.40), January sailing. 

Quotations for pyrites are f. o. b. Mineral City, Va.: 
Lump ore, $5 per ton, and fines 10c. per unit; Charle- 
mont, Mass., lump, $5, and fines, $4.75. Spanish py- 
rites, 183@13%c. per unit, New York and other At- 
lantic ports. Spanish pyrites contain from 46 to 51 
per cent of sulphur; American, from 42 to 44 per cent. 

Nitrate of Soda.—The market continues firm, spot 
being quoted at $1.9714 per 100 lIbs., and futures, 
$1.85@$1.8714, according to position. The New 
Tamarugal Nitrate Company reports a net profit of 
£51,827 16s. 3d. ($259,139) for the year ended July 
31, 1902. With the exception of 1894 this is the largest 
year’s profit in the company’s existence. No dividends 
have been paid, however, owing to the heavy indebted- 
ness. 

The King George has arrived at New York with 
28,700 bags, and the Jeseric at Baltimore with 49,000 
bags. 

Sulphate of Ammonia.—Firmer. Gas liquor on spot 
brings $3.05@$3.0714 per 100 Ibs., while shipments 
are quoted $3.021%46@$3.05. 

Phosphates.—Chartering for export is quiet, though 
numerous vessels are being loaded for the European 
market. Miners are holding for better prices, but de- 
liveries in the first half of next year will be made 
at rather low prices taken on contracts some time 

ago. Fortunately ocean freights are low. 
Abroad business is reported quiet, owing to the ap- 

proaching holidays. It is expected that the African 
mines will roll up a big tonnage in 1903, as they are 
being actively worked, and new deposits developed. 

——» 

United Kingdon 
Per ton or European Poris. 

Phospbutes. F. o. b. 
Unit. Long ton. 

*Fla. hard rock (7&8@80%) ..$6.00@$6.50 6@6%d. $9.48@10.07 
*Fla. land peb. (68@73%).. 3.v0@ 3.25 4%@5d. 6.65@ 7.00 
tTenn., (78@82%) export... 3.25@ 3.50 54@6d. 8.58@ 9.36 
tTenn., 78% dumestic....... 3.00 er a OP 
tTenn., 75% domestic...... RR AD seccee Wieser ccncs 
tTenn., 73@74% domestic.. 2.3U@ 2.40 2.2... weeeercees 
+Tenn., 70@72% domestic... 2.10@ 2.25 ...... seeeeseeey 
tSo. Car. land rock......... ---@ 3.25 4%@4%d. 5.67@ 5.98 
$80. Oar. river fuck....ccce BT GO. caecde bn ics cess 
Algerian (63@68%)......... seeseees 54%@6ud. 7.15@ 8.18 
Algerian (58@63%).......6. seseeses 4% @5\44. 5.70@ 6.80 
Algerian (53@58%)........ sssceees 4% @4%4. 4.95@5.28 

*Fernandina, Brunswick or Savannab. 
+Mt. Pleasant. %0n vessels, Ashley River. 

Liverpool. Dec. 10. 
(Special Report of Joseph P. Brunner & Co.) 

The market for heavy chemicals is quiet, but at the 
same time there is a fair volume of business passing 
in some lines. 

The exports of bleaching powder and sodas for the 
month ending November 30, according to Board of 
Trade returns just issued, are as follows: Bleaching 
powder, to United States, 56,523 cwts.; other coun- 
tries, 21,867; total, 78,390 cwts, Soda ash, 137,521 
ewts.; caustic soda, 123,987; bicarb. soda, 27,456; 
soda crystals, 26,293; saltcake, 127,589; other sorts, 
32,300; total, 475,096 cwts. 

Compared with the corresponding month of last 
year, the shipments of bleaching powder show a 
marked decrease, while soda ash, caustic soda and salt- 
cake are much heavier, particularly in saltcake. 

Soda ash is selling to a fair extent at the usual 
differential rates as to destination. For tierces, near- 
est range may be caled about as follows: Le- 
blane ash, 48 per cent, £5 15s.@£6; 58 per cent, £6 
2s. 6d.@£6 Ts. 6d. per ton, net cash; ammonia ash, 
48 per cent, £4 5s.@£4 10s.; 58 per cent, £4 10s.@ 
£4 15s. per ton, net cash. Bags, 5s. per ton under 
prices for tierces. Soda crystals are in request and 
selling generally at £3 7s. 6d. per ton, less 5 per cent 
for barrels, or 7s. less for bags, with special quota- 
tions for certain export quarters. Caustic soda con- 
tinues in demand and quotations are fully maintained, 
as follows: 60 per cent, £8 15s.; 70 per cent, £9 1is.; 
74 per cent, £10 5s.; 76 per cent, £10 10s. per ton, net 
cash, Special quotations for certain export markets. 

Bleaching powder is slow as regards export busi- 
ness, buyers holding aloof, and quotations for hard- 
wood are nominal at about £6 5s.@£6 10s. per ton, 
net cash, with special quotations for Continental and 
a few other markets. 

Sulphate of ammonia is in better demand and dearer 
at £12@£12 2s. 6d. per ton, less 214 per cent for good 
gray, 24@25 per cent in double bags, f. 0. b. here. 

Nitrate of soda is selling more freely on spot, and 
prices have advanced to £9 5s.@£9 7s. 6d. per ton, 
less 214 per cent for double bags, f. 0. b. here. 

METAL MARKET. 

—2 New York, Dec. “%}. 

Gold and Silver Exports and Imports. 
At all United States Ports in November and Year. 

November. Year. 

Metal 1901. 1902. 1901. 1902. a 

Gold: ose 

Exports.. . $16,292,500 714,915 $53,039,816 $33, 172,063 
Imports. ... 7,431,678 3,836,307 51,970,358 39,811,245 

Excess. E. $8,860,822 I. $3,121,592 E. $1,069,458 1. $6,609,182 

Silver: hae 
Exports.... $4,689,301 $3,764,674 $50,914,919 $43,727,779 
Imports.... 2,796,522 2,199,353 28,368,192 23,7/1,933 

Excess. E.$1,892,769 E. $1,565,321 EE. $22,556,727 E $20.0. 5,86 

These figures include the exports and imports at all United S\ates 
ports, and are furnished by the Bureau of Statistics of the Tre:sury 
Department. - 

Gold and Silver Exports and Imports, New York. 

For the week ending December 23, and for years ‘ro” 

January 1: 
— 

Gold. Silver. Tota 
Excess. 

Period - , Ex ports or 

Exports .| Imports. Exports.| Imports. lmpor's- 
a Tee Ie — 

| : 

Week... $5,070) $222,934, $'22340,  $60.897 EB. $0:.ii0 
25 06 .106| 2,8 3.071\ 26 511,206) 1 284.712) E. 47: $e 

MUR cexsi 45,966. 757| 4.739 835 30.654 458; 2.549.197) E. 69 392.18 
1900..... .| 36,8 4 572 10,058,875 39,3517 8| 4,692 312) B. 60.6:5.11 

——_ 

| 
| 

The gold exported this week went to the West Indies ; the 
silver principally to L nd ou. Imports of goid chiefly ‘rom 
yuanes and the silver from Central America and the West 
Indies. 
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YECEMBER 27, 1902. 

Financial Notes of the Week. 

;eneral business is quiet as the close of the year 
approaches. ‘The speculative markets are still dis- 
turbed, especially by the scarcity of money. Heavy 
reuittances have been made in settlement of loans 
I 

! 

» French bankers. These, however, have been met 
ills for the most part, and no gold has been taken 
export. 

le statement of the New York banks, including 
the 59 banks represented in the Clearing House, for 
the week ending December 20, gives the following 
tools, comparisons being made with the correspond- 
i veeks of 1901 and 1900: 

1900. 1901. 1902. 
I s and discounts . $787,098,700 $857,005,400 $875,861,300 
Dp WE csawaruenenn 838,804,400 904,096,300 867,856,000 
{ lat: ssiacsaawes 30,902,500 31,929,300 45,615,700 
Ss b tesveataeave We 159,041,000 161,048,800 156,978,600 
Le ten .048isas 60,157,100 70,760,600 68,079,000 

ul reserve ..... $219,198,100 $231,809,400 $225,057,600 
Le requirements .. 209,701,100 226,024,075 216,964,000 

ance surplus ... $9,497,000 $5,785,325 $8,093,600 

Changes for the week, this year, were increases of 
000 in circulation, and $118,600 in legal tenders ; 

decreases of $3,509,900 in loans and discounts, $5,- 

875.200 in deposits, $1,880,700 in specie, and $293,- 
) in surplus reserve. 

The following table shows the specie holdings of 
ihe leading banks of the world at the latest dates cov- 
ered by their reports. The amounts are reduced to 
dollars and comparison made with the holdings at the 
corresponding date last year: 

1901.————- 
Silver. Gold. 

N. Y. Anna... GUGEOGR GO  caccsccevs $156,978, 600 
England 171,960,645 SE PRO. «cs cctennene 
Pemnte s<5-5% 492,895,000 $220,625,000 508,467,035 $221,929,810 

1902. 
Gold. 

Germany 170,865,000 63,195,000 159,780,000 59,095,000 
ee 70,050,000 85,595,000 71,825,000 98,820,000 

Neth’ l'4s 28,708,500 30,869,500 23,493,000 32,634,000 
Belgium 15,376,665 7,688,335 15,003,335 7,501,665 
Stale ccscas 79,970,000 10,303,500 83,870,000 10.404,000 
Russia 339,475,000 30,495,000 377,785,000 32,040,000 

The returns of the Associated Banks of New York 
are of date December 20, and the others December 18, 
as reported by the Commercial and Financial Chron- 
icle cable. The New York banks do not report silver 
separately, but specie carried is chiefly gold. The 
Bank of England reports gold only. 

There has been a fair inquiry for silver the past 
week in which the East has joined. Exchanges have 
had more firmness in their tone, but for the next 
week or two the market is likely to lapse into holiday 
dulness. 

The United States Assay Office in New York re- 
ports receipts of 76,000 oz. silver for the week. 

Slipments of silver from London to the East for 
tle year up to December 11 are reported by Messrs. 
Vixiey & Abell’s circular as follows: 

1901. 1902. Changes. 
india: vusassedeeaeavaens £7,285,410 £6,065,405 D.£1,220,005 
TADS. cntaudwevateaanee 645,617 162,500 D. 483,117 
The Sirah ss <icaannvan 647,412 897,170 I. 249,758 

IS wececcceces ee e+ 8,518,439 £7,125,075 D.£1,453,364 

teceipts for the week were £55,000 in bar silver 
tron, New York, £16,000 from the West Indies, £5,000 
fron Chile, and £16,000 from Australia; total, £92,- 
(i Shipments were £121,075 in bar silver to Bom- 

ian exchange ‘continues steady, the Council bills 
ol ! in London having been all taken at an average 
ol .O8d. per rupee. Buying of silver for Indian 
a it continues light, while none at all is being 
t for China. 

foreign merchandise trade of Great Britain for 
months ending November 30 is valued by the 

Iho. of Trade returns as below: 

1901. 1902. Changes. 
hi Rectan £475,506,540 £480,762,264 1.£5,255,724 

317,903,708 319,658,489 I 1,754,781 

. -£157,602,882 £161,103,775 I.£3,500,943 

gold and silver movement for the 11 months is 
repo: ted as follows: 

s, imports 

1901. 1902. Changes. 

Imports .....cceseeses £19,745,531 £19,183,357 D. £562,174 
eather Oe 12'325'740 13,570,808 I. 1,245,158 

Esess, imports .... £7,419,701 £5,612,459 D.£1,807,832 

Reports «casaeveusaees 10,586,360 8,448,788 D. 2,137,572 
BCE: 5 vaxsedaeeess 10:847.123 9,332,040 D. 1,515,083 

Excess, Exports £260,763 £883,252 I. £662,489 

Of the silver imported this year £6,992,572, or 82.8 
per cont of the total, was from the United States. 

THE ENGINEERING AND MINING JOURNAL. 

Prices Of Foreign Coins. 
Bid. Asked 

I io oo aiid scnsicn ste svns sasenesccdecce $.3734 $.39% 
Peruvian soles and Chilean pesos ..............++. .37 .39 
Victoria sovereigns 4.88 
Twenty francs....... 3.88 
Twenty marks..... 4.80 
Spanish 25 pesetas 4.82 

OTHER METALS. 

Daily Prices of Metals in New York. 

-—Silver—~ —Copper— -—--Spelter--— 

= o | 2 o|l-¢ aig 
3 we | io e% 45 a a Lead | N.Y.) 5s 

Se@\- iss a Bol > 5a ioe 
Sea alSo s© Sot ige| —= | Cte. | Cts. | 35 
3) Sh | -£/am "2 \2Seise| ab } . & 
Al za |2Z~\4 0 M2E\sa] £5! per lb.| per lb.! w 
| | 11, 11%) 4.05 | 
18 4.8634 |483¢ |2234 @1154%4 @11'4 503;| 2554 @4.10 | 4.80 | 4.62% 

Pl 11%! 11% 4.05 
19 4.8614 48% |22,%, @119% @11% 51%| 2554 @4.10 | 4.75 | 4.55 

Peal 11%| 11% 4.05 
20)4.0614/4- 34/2235 @u1% @11%4! 7 | 4.55 254%@4.10 4. 

| | | | | | 4.06 | 
22/4864 | 1856 | 22y%5 11%) 114 51%] 26 oz 4.70 | 4.52% 

| 4 
4. 452% 

4. 

23/4614 48% 22%, 1154] 11% 513¢| 26.15. @4.10 
| | 11%} 11% 4.05 

244.8614 18%! 24 @1u/@U% 5 % 
| ' | | 

] So 

26%|@4.10 6744) 450 

Londov quotations are per Long Lon (2,240 lbs.) standard 
copper, which 1s now the equivalent of the former g. m. b’s. 
The New York quotations for electrolytic copper are for 
cakes, ingots or wirebars; the price of electrolytic cathodes 
is usually 0.25¢ lower than there fizures. 

Copper.—Owing to the approaching holidays the 
market has been rather quiet, but there is a strong 
undertone, and prices are again somewhat firmer. At 
the close we quote Lake copper at 11544@11%c.; elec- 
trolytic, in ingots, cakes and wirebars at 1144@ 
11%c.; in cathodes, at 114,@11%c.; casting copper, 
at 11%@11\%e. 

The foreign market also again displayed consider- 
able strength. Standard copper, which closed last 
week at £51 2s, 6d., closes this week at £51 5s.@£51 
7s. 6d., for spot, £51 12s. 6d.@£51 15s. for three 
months. 

The London Metal Exchange will be closed from 
~ oom of December 24 until Monday, Decem- 
er 29. 

tefined and manufactured sorts we quote: English 
tough, £54@£54 5s.; best selected, £55 5s.@£55 10s. ; 
strong sheets, £67@£67 10s.; India sheets, £69@ 
£69 10s.; yellow metal, 644@64d. 

Exports of copper from Atlantic ports in the week 
ending December 23 are reported by our special cor- 
respondents as follows: Great Britain, 250 tons; Ger- 
many, 40; Holland, 627; Belgium, 10; Panama, 80; 
total, 1,007 tons. Imports were 75 tons copper from 
Japan and 205 tons from Mexico; total, 280 tons. 

Imports and exports of copper into Great Britain 
for the 11 months ending November are shown below, 
the total figures for exports showing the equivalents 
in fine copper; the figures are in long tons: 

1901. 1902. Changes. 
DR ic casiatebatatn cues 86,833 80,695 D. 6,138 

Matte and precipitate ........... 84,116 65,794 D. 18,322 
ee GD «aeons sacs staceeees 62,153 85,444 I. 23,291 

Total imports, fine copper.... 112,894 126,411 I. 13,517 
POET  c.is odusceemenanaecasenes 41,905 45,269 I. 3,364 

Av Ch Gd dep eeK Ke ewKseees 70,989 81,142 I. 10,153 

Of the imports this year, 804 tons ore, 13,537 tons 
matte and 40,559 tons fine copper, were from the 
United States; comparing with 1,026 tons ore, 18,242 
tons matte and 17,368 tons fine copper last year. 

Tin has been in very good demand throughout the 
week, in sympathy with the firmer advices from 
London. A good business has been done for spot as 
well as future delivery. At the close we quote spot 
at 2614¢c., December and January at the same price. 

The toreign market, which closed last Thursday at 
£116 7s. 6d., declined on Friday to £115 12s. 6d., but 
opened very firm on Monday at £116 12s. 6d., advanced 
on Tuesday to £117 15s., and the closing quotations on 
Wednesday are cabled as £118 5s.@£118 7s. 6d. for 
spot, £119@£119 2s. 6d. for three months. 

Imports of tin into Great Britain, with re-exports, 
are reported as follows for the 11 months ending 
November 60, in long tons: 

1901. 1902. Changes. 
POPES. oo scvccccsceccsscoesetoecs 24,232 25,477 I 1,245 
MEL, sg cecestewncducsanqeseas 2,937 2,926 D. 11 
Other countries ......-ccccescece 5,777 3,837 D. 1,940 

Total WAPOT ..6ccccccsecsvcces 32,946 32,240 D. 706 
Re-Oxports ....... cece ccececcees 18,736 20,951 I 2,215 

ING ov ricacedadesce kacantas 14,210 11,289 D. 2,921 

The loss in imports this year was chiefly due to 
the fact that 4 larger proportion of Straits tin went 
to the United States direct this year, instead of pass- 

ing through British ports. 

Lead is in steady demand, without any special feat- 
ure. The ruling quotations are 3.95@4.05, St. Louis ; 

4.05@4.10c., New York. 
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The foreign market was very active, and the ten- 
dency seems to be somewhat easier. Spanish lead is 
quoted at £10 15s.@£10 17s. 6d.; English lead, 2s. 6d. 
higher. 

Imports and exports of lead in Great Britain for 
the 11 months ending November 30 are reported as 
below, in long tons: 

1901. 1902. Changes. 
United States 40,587 47,846 I. 7,259 
SOOM Kc cctees -. 92,976 95,069 I. 2,093 
SE Phd dace sd cwee kc datcnstcce 54,854 55,021 I. 167 
Other countries 12,469 16,368 I. ‘ 

De BRED Sad ccccedeesecdes 200,886 214,304 I. 13,418 
NN 6 0-be ten cassveduccceeueses 35,014. 30,901 D. 4,113 

DONOR sa disedecex civdscscdes 165,872 183,403 I. 17,531 

The lead credited to the United States is chiefly 
Mexican and Canadian lead, refined here in bond. 

Spanish Lead Market.—Messrs. Barrington & Holt 
report from Cartagena, Spain, under date of Decem- 
ber 6 that the price of silver during the week has 
been 11.75 reals per ounce. Exchange has gone up 
by 82 centimos, making it 34.12 pesetas to £1. The 
local quotation for pig lead on wharf has been 57.50 
reales per quintal, which on above exchange is equal 
to £9 9s. per ton of 2,240 lIbs., f. o. b. Cartagena. Ex- 
ports of pig lead were 600,000 kgs. to Glasgow. 

Spelter has suffered a further decline, but at the 
lower value established consumers seem to take con- 
siderably more interest in the article, and a fair busi- 
ness has resulted. At the close we quote St. Louis, 
44%4c., New York 4.67%c. 

The foreign market remains firm, good ordinaries 
being quoted at £19 17s. 6d., specials 5s. higher. 

Imports of spelter, or metallic zinc, into Great 
Britain for the 11 months ending November 30 were 
$2,157 long tons, against 62,283 tons for the corre- 
sponding period in 1901; an increase of 19,874 tons, 
or 31.9 per cent. 

Spanish Zine Ore Market.—Messrs. Barrington & 
Holt report under date of December 6 as follows: 
Although the price of spelter continues firm and im- 
mediate business is being done at even higher prices 
than last month, nevertheless there seems to be a 
feeling that in the early new year there will be a fall 
in prices; consequently, buyers are showing consid- 
erable amount of caution in compromising themselves 
for forward business. Freights for zine ores are also 
easier, the last rates paid having been 11 fr., Carta- 
gena to Antwerp. 

Antimony remains dull and depressed. We quote - 
Cookson’s, 9@9%e.; Hallett’s, 74%@T4e.; Hun- 
garian, Italian, French, Japanese and U. S. Star, at 

6% @b6%e. 
Nickel.—The price is now quoted by leading pro- 

ducers at 40@47ec. per lb., for large quantities down 
to ton lots, according to size and terms of order. The 
price for smaller lots, according to quality, runs as 
high as 60c. per Ib. 

Platinum.—Consumption continues good, and prices 
are firm. Ingot platinum in large lots brings $19 per 
oz. in New York. 

Chemical ware (crucibles and dishes), best ham- 
mered metal from store in large quantities, is worth 
72\c. per grain. 

Quicksilver—Prices continue unchanged. The New 
York quotation is $48 per flask for large lots, with a 
slightly higher price for smaller quantities. The 
London quotation is £8 15s. per flask, with the same 
figure named from second hands. In San Francisco, 
prices continue at $45.50@$46.50 per flask for do- 
mestie orders, while for export $43.50@$44 is quoted. 

Imports of quicksilver into Great Britain for the 
11 months ending November 30 were 2,487,671 Ibs., 
against 2,639,572 Ibs. in 1901; a decrease of 151,901 
Ibs. Re-exports were 1,396,770 lbs., against 1,897,- 
992 Ibs. last year; a decrease of 501,222 Ibs. 

Minor Metals and Alloys.—Wholesale prices, f. o. b. 
works, are as follows: 

Aluminum. Per lb. 
No. 1, 99% ingots....33@37c. 
No. 2, 90% ingots... .31@34c. 
Rolled Sheets........- 
Alum-bronze .....+-++- le 

Per tb. 
Ferro-Tungsten (37%)....28e. 
Magnesium ..........0+ $2.96 
Manganese, pure (N.Y.)..@0e. 
Mangan’e Cop. (20% Mn) .88e. 

Nickel-alum ........-338@39c. Mangan’e Cop. (80% Mn) .88¢e. 
Bismuth .....ccccccccees $1.50 | Molybdenum (Best).....$1.82 
Chromium, pure (N.Y.)...80c. | Phosphorus .......... «+. .45e. 
Copper, oxide.........50c. | American ....... eocccceetOGe 
Ferro-Molyb’am (50%)...$1.25 | Sodium metal............50e. 
Ferro-Titanium (10%)....90c. 
sr (20@25%, 
s +) 

Tungsten (Best).........62e. 

Average Prices of Metals per IL.. New York. 
Tin. Lead. Spelter. 

Montb. 1502. 1901. 1902. 1901. 1902. 1901. 

dunuary .....- 23.54 26.51 4,000 4.350 4.27 4.15 
February ..... 24.07 26.68 4.075 4.350 4.15 4.01 
March ....«-- 26.32 03 4.075 4.350 4.23 8.91 
April ....2... 29.97 25.93 4.075 4.350 4.37 8.98 

May cecccceee 29.85 27.12 4.075 4.850 4.47 4.04 
June .... 29.86 28.60 4.075 4.350 4.96 8.99 
JON sccccccess 28.38 27.85 4.075 4,350 6.27 8.98 
August ... - 28.23 26.78 4.075 4.350 5.44 3.90 
September -. 26.60 25.31 4.075 4.350 5.49 4.08 
October ....... 26.07 26.62 4.075 4.350 5.38 4.23 
November ... 25.68 26.67 4.075 4.350 5.18 4.29 
December .... «e+- 24.86 ooue 4.158 eee 4.31 

Wear ccccccce cece 26.54 Gece 4.836 oa 4.09 
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Average Prices of Copper. 
| 

New York London | 

Electrolytic. Lake. Standard. | 
Month 1902. 1901. 1902. 1901. 1902. 1901. | 

January ...... wees 11.053 16.25 11.822 16.77 48.48 71.78 | 
February .......... 12,178 16.88 12.378 16.90 65.16 71.17 ASSESSMENTS. DIVIDENDS. 
March ..scocece .--. 11.882 16.42 12.188 16.94 58.39 69.54 sii aeisiiandaaa edge iacaaca = aaitschaitesi | — 

EE: octnbeninosss 11-618 16.43 11.988 16.94 62.79 0.61 Se. ——tatest Dividend 
SE Wensiuechnerbe 856 16.41 12.226 16.94 54. J ' 3 No. 
ides secacveceit 16.38 12.360 16.90 53.98 68.83 Mame of Company. tion. No. Deling. Sale. amt | Per Total 
DT ¢iessuassenann 71 16.31 11.923 16.61 52.89 67.60 | Name of Company. Date. Share. Total. to Date. 

ee J 16.25 11.649 16.50 51.96 66.34 Bingham Placer ......... Idaho 3 Nov. 29 Dec. 30 -05 2 a 

September .... o25 11.708 o aa. a: II du shcbecescscasl Nev. 52 Dec. 31 Jan.19 .15 | Ala. & Ga. Iron pf....... Jan. 1 $1.00 $6,500 $6,500 
N be 16.224 11.533 16.33 51.08 64.51 CRRRAEES 2 ccosecncesecces Utah 10 Dec. 15 Jan. 17 .00% | fAm. Iron & Steel, pf....Jan. 1 -621% 87,500 487,500 
on weed ; ; ; , , een pine Utah 3 Jan. 12 | Bunker Hill & Sull, Ida.Jan. 4 .03 9,000 1,451,000 December 18,845 14.86 52.34 ..-Utah an. 1 Jan. 30 00% | 

5 ae ae : Fremont Con Cal Jan. 10 10 | *Con. Mercur, Utah ..... Jan. 9 .03 30,000 880,000 i evehhesenaeae ee Sa -sweses ord = 6 108 
ON aos "ss. 16117 .... 1658 .... 66.79 | Gachupines ............... a5; A Ee cswcns 00% jn in ae — 2s SS ee 03 1105 
— Goma) & Gary ........+ Nev.100 Jan. 2 Jan. 20 .10 §Empire Steel & Iron pfd.Jan. 1 1.50 
New York prices are in cents, per pound; London prices in Hale & Norcross .........) Nev. .. Dec. 23. Dec. 30 -10 7General Chem. pf. ..... Jan. 2 1.50 141,240 ry pounds sterling, per long ton of 2,240 Ibs., standard copper. : 

The prices for electrolytic copper are for cakes, ingots or Independence ............. Cal... Jan. 6 —...... 01% Greene Con., Mex........ Jan. a 4 i —— 
wire bars; prices of cathodes are usually 0.25 cent lower. Inyo Marble ............ Cal. 36 Jan. 3 Feb. 3 -06 sae ne pe og A —_ 1 “30 aes 4! vane 

—- : _— EN winstGcauncucexe Cal. 14 Dec. 22 Dec. 22 01% | *Pacifie Coast Borax, Cal.Dec. 31 1.00 19/000 

Average Prices of Silver, per ounce Troy. PROD 9555504600 b4nuak vas Nev. 76 Dec. 19 Jan. 8 .05 *Rambler-Cariboo, B. C...Dec. 31 01 12,500 i 

= oT sata Little Chief .............. Utah 14 Dec. 29  Jan.16  .01 +Republic Iron & Steel pf.Jan. 2 1.75 355,871 4,975,203 
1902. 1901. 1900. MND ob bnssseessensasene Utah 7 Dec. 20 Jan. 8 -00¥% Silver Hill, Nev. ........ Dec. 22 -05 5,400 19.800 

London. NY. London. N. ¥. London. N. ¥. Northern Light .......... Utah 8 Dec. 20 Jan.10  .02 *Silver King, Utah extra.Dec. 23 —.66%4 100,000 — 6,050,000 
Month. Pence. Cents. Pence. Cents. Pence. Cents. Occidental Sie bone ae San: (© 05 Sloss-Sheffield St. & I, pf.Jan. 2 3.60 8,640 1,839,633 

a = > a — aa | pene 0, ae eee “cela % . a *St z,Mex.Dec. 30 1.75 117,250 1,394,006 January .... 25.62 65.56 28.97 62.82 27.80_ 59.30 DORN oes. ccdensespsnty and Nev. 84 Dec. 9 Dec. 29 .15 erintte Oe. ‘a a a, 2 | OS 5000 Se 
February ... 25.41 55.09 28.13 61.06 27.40 59.76 PEE, cucchaseseasscd Cal. .. Jan. 19 Jan. 28 .02 +U. S. Red. & Ref. com..Jan. 1 1.00 59.188 

54.23 27.04 60.63 27.59 59.81 Biiver BO ....sccnecsecese Utan 6 Dec. 20 Jan. 20 00% +U. S. Red. & Ref., pf...Jan. 1 1.50 59.187 
52.72 27.30 58.20 27.41 59.59 Sunset Center Oil ........ Gal... SepeBO  _sencss 93 +U. S. Steel, com........ Dec. 30 1.00 5,080,222 34,: 
51.81 627.43 59.64 27.56 58.80 ie Be 2 s Utah Con., Utah ...--.-- Jan. 15 1.68 504.000 1.236. 52.36 27.42 59.57 27.81 60.42 ED gn65nsesseenesaae Cal. 2 Jan. 15 Feb. 10 01 
=o 4 3 v i Itah C 5 = +Va.-Car. hem., pf...... Jan. 15 2.00 240.000 —-6,300.900 52.88 26.96 58.46 28.23 61.25 en AM. kcuvcwesscececsnee. os Bee. Jan. 21 .05 Saltee hater Cul er, 46 10 10.000 1723-7 

i 52.52 26.94 58.37 28.13 61.14 Utah-Wyo. Oil & Fuel....Utah .. Jan. 5 Jan. 22 00% ' ' Pensa res ‘ ee 

September .. 23.88 51.52 26.95 58.26 28.85 62.63 Wilson & Barrett ........ Utah .. Dec. 1 Dec. 29 .06 =< = 
October ... 23.40 50.57 26.62 57.59 29.58 63.68 Re ee ees tL , . *Monthly 7Quarterly. "§Semi-annual. 
November .. 22.70 49.07 26.12 56.64 29.66 64.04 ue ae | 
December .. .... sees 25.46 55.10 29.68 64.14 | 

BOP scsse -aee oss» 27.11 58.95 28.27 61.33 

The New York prices are per fine ounce; the London quota- 
tion is per standard ounce, .925 fine. 

STOCK QUOTATIONS. 

NEW YORK. BOSTON, MASS.* 

Company and par Dec. 1, Dec, 18. Dec. 19. | Dee. 20. Dec. 22. | Dec. 23. ee z _ Dec. 17. | Dec. 18. | Dec. 19. Dec. 20. Dec.22. Si 
Location. val H. ce et el par, Shares | —----—— |;———-—_ — | -—|-—-- ——--— _ Sales. 

Alamo, Colo..........) $2. | _ i S000 val | listed.) H. | L. He |. oH. |L. @. |b. | B. | Le 7 = oe 
Alice, Mont. ... _ Db seek: ‘Lacan ddickes) besessdcnsceshpacees Wakuea tees .| 300 = ‘ “3 r eu:| se | 2901 ia moar 

er a ac) Mont t,o 56 55 573 56%! & 573 573 57 595 734 | SYR) 5844 104245 es Con., ae $25 oo oa 12 13 124 4 3 = 
naconda c ont. 7 eee > 7 80% |...... 2,560 ’ nn onan Eas |’ a75¢2 | BFig| -o: e ee°* | sage | core 5 628 

Anaconda, z., Colo... 5 sas hues 5 1. "400 Amalgamated, -o.. ne ; , ; * Lead _ 574) 0956 | 58 5896 | 5874 18,608 

Argentum, Jun., Colo 2 pe ves encent ese s aR 25 60.000 aoa Pee = ete 1 Se 100 

Best & Belcher, Nev. 3 -87)...... "300 | Anaconda, c. 25 11,200,000 2222)... Ft ooh Pm iene, |: es spar 10 
Caledonia.. .. wastes * iwiees 200 | Arcadian, c. 25 "150.000 aerate aie aaa: CH a ten ay Oc, ATE aie oh 250) 
Comstock T., 8., Nev.. 2 |}. 700 || Arnold........... 25 60,000 "37% te i eae ee cia) aN ih ac Wisc c sce 7 ae 25) 
Comst r Bonds...... 100 ,500 | Atlantic, c.. .| 25 40,000,” Sra Me eed oe , 63; | 66 pene Sky ee 576 
Con.Cal.&Va..u.8. Nev 255... S00 Bingham Con.,g.8...| 50) 150,000 ..... ‘esse [27 [265g /28 [27 | 28 | 2736) 281g | 28 | 2036) 2844 2,59 
Creede & C. C., Colo.. 1,000 | Bonanza............. Ol MN At. assadioss sl oocehiooscd AUOLecsl [OMB savelascehes ss 250 
Cripple Creek c.,Colo. J ee British Columbia..... 5 250,000 . iad ie ee at he hata! ee | ‘ RAC R ess here ae 

Dunkin, Colo.........) 1... vesg-| ee | 500) Cal. & Hecla,c....... 25} 100,000 430 |)... 430. |... MED linc 430 450 | 475 es iii 
Elkton, g., Colo. ... Bins: ; cab eeee ey 5 aa 1,000 | Centennial, c. ... | 25) 90/000 oT 16% | 1856 | 1534 | 1556/.....|.....1 136 117 «| WX 1,990 
Greene Con., c., Mex..| 10 25. = | 25.13| 25.00) 247¢)...... 2,810 | Central Oil. . ws] 25] 60,050" 656 |. : ae 7 110 
Hale & Norcross, Nev. ee BNP BRE Soe 900 | Gochiti oeanacebagtes 10 182250 oe ra Peete permanente Mere eetEAaeey lr . 1*'* a 

Isabella, z.,Colo....... i .29)... ..| 38 |. ....| 2,300| Con, Mercur, g.......| 5/1,000,000 1% |. _|: re ee. 13 |..... 750 

Justice. Colo..........| 2 -13) 12)... .|....-.| 600) Continental Zinc..... 25) 22000... ....1.. . ea ale el cee ck eal sehen ts 
Leadville, Colo....... ” ze -03 500 | Copper Range Con...) 100| 285,000 5334 5254 5434 bin 546 | 5436 | 554¢ [55 | 571g | 5544 | 5714 | 56 8,292 
Mexican, Nev. 3 | .55)......| pee i Daly-West., g.8....... 20} 180,000 38 |.....|38 |. 38% |... . | 3846 | 38%4| \oeae Boia. . 975 
MollieGibson.g.s.Colo| 5.01 \00 022)... 07% NUE ancvati een | 06146 | 2,000 Dominion Coal........ 100| 150,000 127% |... 18s, Oe tal ns o 60 
Ontario, s.1., Utah... LO 5. B.50 |. 02.001. ee eee pe eeee peewee eeeee Fee ee oe Ohlins! ok 550 | Dominion Coal, pf. .. . 100 30,000118 |...) aawag ; » 
Ophir, s., Nev ebeekae 3 _ | Bl ssa boen oh Leki . | | Dominion I & 8..... 100} 100,000, 5646 5444 | 5634 55s 56 . 5.390 
Pharmacist, Colo.. .. PGE sccsdin esol snnent “seeks beshed 1a Elm River. , -| 12} 100,000) 134 i 1% 160 
Portland, Colo ....... | Franklin, c..... 25 — Cet Same AE 40 
Potosi, Nev............ Guanajuato Con. G1 MO PMB cos 1s cao Lec occdeace sess 0 ae 
Quicksilver, Cal . |Isle Royale Con., 06) eR BO onc TBM cach BO bo cse biseschoses 79% 
Savage, Nev. . Mass Con., ¢ .+++| 25| 100,000 13% |..... 11314 | 12% 113 |..... 5,51 
Sierra Nevada, Nev .. Mayflower, ©.........-| 35) 100000 .. ..|.....] BBG)..... be oss feces fen 3 
Tenn. c., Tenn....... Michigan, c........... el UO FT. Lec dicas soc ccad “Se beee.l @ 265 
Union Con., Nev..... Mohawk, c. +++; 25} 100,000 38 [364s | 361g | 36 | 3846 | 38 2,538 
Union. c., N.C........ 4 es ee ee = if | Mont. Coal & Coke...:| 25) 200,000 .....|..... 0... |e... sie aacahniene Laeetisas vas: 
Union Cop., N.C. . 40) 3.660) 3.98). 2° SITE: Louie Lek eieereee 2.63) 2.50)...... | .....| 300) Mont’l & Boston, c.. 5! 570.000 2 | 28§ ager ti | 29) 98, | 3 213) 2% 5,350 
White Knob, g. s., Ida i09 | WOM L..:-+1.--.- Pema As oa cee 5 ice aa [sig}o.... | 910|New Idria............ 5| 100,000 pense] SS] SR) She) “ee) Mer: - | 243/ 2%6|..... ” 

Work, Colo......... a eshes kanes Se hate Reon tke naked 4 sone cb mens ieee ie Sk ce | 1,000 | Old Colony, c..... soe 25 | 100,000...) 22! ee Sn 08 ME Sa «ae See ce Am SL” chee 

enue id. : “| Old Dominion, ¢: 25) 150,000 16 |... "16° 15 |S) 1586 | 15 | 16” | 154g | 164q | 15 630 
tAssessment Paid. Osceola, ¢.............| 25| 98,150 50%%|.....| 51 5 Si |... | Su — BA ie ue 3 si 

_ $$ —————————————— ee wsseee] 10] 229,850, 2244]... 2234 | 22 | 2316 22 | 23%... 25 | 24%4| 26 | 2546 900 
Phoenix Con., Ritvtcat 25| 100,000 S3i4/.....|.....]....- aT cock Me ined 34 Sere tees - 

. y eevee 25 | j 6 ' iS 5 M3 

Coal, Iron and Industrial Stocks. ode isi island, c. 25 Ty a “eo 104 eee oe pean i 108 _ 225 
Santa Fe, g. c.. pf AO MOM ow cbalica cls, cedseeed MMB cc. “B4) WUE) Mis acchiscce beac 35 

incingeiantieniieiiii a . pea IO os cask a5 8 ae ee i ee 9%4| 9 954; 9 1,085 
Allis-Chalmers, U.S..) 100; 18 |......[... ..f..... Ess tO Lessun | 6 200| Tamarack, c..........| 25) 60,000140 222°. ).....)l 12 feat 14016 tnd ‘tas BER Wcksshesasa rans 1%6 
Allis-Chalm’s, pf,U.S.| 100) 8z7¢)...... EE ocd Ge BME shins bacnne Lg : Tecummch.. ......00.6 A aR, IRR: Re gam leet lps Re tA ek en ty 
am. Agr. Chem., U.S..| 100} 22 | 17%| 22 | 19 |......}...... L skca i euue es | ; ls... |e....|Trimountain.........| 25) 100,000 .....[..... 2 eae are ee gM MC ey 210 
Am.Aegr.Chem.pf,U.S. | 100) 80 76 80 OR Diag eae Rh ee cee cue < Be Leia! des « Jece cee | AEMEMLY,, Coo cocsees| 26) 160,008 8 |..... eS ee Sere RE cee 8% 84 9 $34 Sil 
Am. Sm. & Ref., U.S. .| 100) 39%) 39 40 3934| 4014) 39%) 39%) 3 ’ | 2 | 5,2 United Copper Sahat e 100; 450,000 ...../... binds es kine ed olan deka Eiuae a ade da las beake = 
Am.Sm. & Ref. pf,U.S.| 100) 61's )...... bre ..2. | 92%] 92 93 aera | United States, g....... 25| 250,000, 21 | 2074). ... «| 2134 | 2134 | 2156 | 2346] 224% | 2154 | 22 | 2154 g 
Col. Fuel  L., Colo... | 100) 76%! 75 [77 "| 763g! 8044! 77 | 80 ‘ 80 1¢| 8.750|U. S. Coal & Oil.......) 25] 240,000 14 | 13%! i4 i326) 14 |S a6 ae 14 | 13% $55 
Col. & H. C. &I., Colo.| 100! 1844/ 18 | 19 | 18bs| 18K)...... 18% |...... 946] 18! 934| 1 50 Utah Con., g........../ 5| 300,000 24 | 2314¢| 2414/24 [26 | 2416/26 | 2514] 26 | | 2644 | 2534 | 25 (1,424 
Crucible Steel, U. 8...| 100) 17: : : i 9 . ( Victoria, c.............| 25| 100,000 456) 436) 436 |o-...|eceee feces eves fee eleeees freee 6 650 
Crucible Steel, pf,U.S. | 100) Washington..........| 25) 60,000. NET pubis enced aa iceman: echoened asi etches ae bs 
Int’1S. Pump, U.S....| 100| Winona, c............., 25) 106,000 ii! “4M | 4) 4 1 436) 4g] 4861 oo] ade] 4561 ag)... 5,013 
Int'l] S. Pump pf, U.S. | 100 Wolverine c.......... 25 60,000, 58 5814. -|...--| 59 | 58%) 60 | 59 : 286 
Mong. R. Coal, Pa....| 100 7| Wyandot.... ..... ... 25) «100,000 1 Berne ae 10 

Boas, at P| I 4 
National Lead, U.S.... | 100) sales, 82,188 i 
National Lead pf, U.S. | 100 enamine mane = 
Phila Nat. Gas... . | 100) 
Phila Nat. Gas, pf. .. | 100) 
Pittsburg Coal, Pa....| 100) 
Pittsburg Coal pf, Pa.. -| 100} PHILADELPHIA, PA.§ 
Republic I 4 S., U.S... | 100) 

seer |e _ oss-Shef S. & ia. | | 5 | 17 \ \ J os Bloas-ShefS. al: pf, Ala. | 100 an 92 Name and Location al Dec. i7. | Dec. 18. Dec. 19. | Dec.20. | Dec.22. | Dec. 23. -_ 

Standard Oil, U.S.. | 100 666 674 } 690 of Company. — - | tf 1467 1s a Te ee L H - 
Tenn.C.1. aK R., ‘Ala. 100) 543g) 5394) 5 5444| 5646| 55%) 56 6,025 val . 40 - | L. - | L. | H. | iL | | L ~ i. me 

U.S t pe, 124) 2 | 26 13 2,580 ‘ : | 
U.S.C. I. Pipe, pf, U'S.| 100). |. | cool a See, ee.... 1e-- 
U.8.S8teel Corp.,U.S... a 100; 3254 | Cambria fron, ‘Pa. oe 50 

U.8.8teel Corp.pf,U-8.| 100 | | ‘625 | Cambria Steel, Pa.....| 50 
Va.-Car Chem., U'S. . » Penn. Steel, pfd....../100 99 | 94% 95 |..... | 5 | 90 are | 504 | hast ae 1,510 
Nd Chem. 14.0.8. im emis 285 | Susq. I. & S., Pa 5 ek 8 100 pacer — yee ; APPR bd t 700 sq. I. & S., Pa...... sane tis bss ON) SENDS coe |eseoe. las ser inomeselie eae ot 

Wrhouse Elect..pf,Pa. | 50{.2.000 (00002)... pee. .. 200| Warwick 1 &'teci....| Wl. in i i ne en 
Total sales, 386,383 shares. §Reported by Townsend, Whelen & Co., 309 Walnut St., Philadelphia, Pa. Total sales 33,704 shares. 
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STOCK QUOTATIONS. 

COLORADO SPRINGS, COLO.* LONDON. : Dec, 11.9 

7 Dec. 15. |. Dec. 16. Dee.18, | Dec.) Dec.2. | | Name and Country of Company a wl Last dividend. | Quotations. 
Name of Company. | par - — re ae re H.| L. | . Capital. value. Amt. | __ Date | Buyers. Sellers, 

l ; P ; : 065 £ a8 | « & & ad £°'@: & 
Acacia. . . . . . . . 107 Jeeeeeefoeee 08 |.0684 | 2,000 Alaska-Treadwell, g., Alaska.......... 1,000,000 5 0 0 | 1 6 | Oct, 192) 4 7 6.412 6 

e. Alamo.. Pass Rep ee cee Sirens sites sts ory oie 2 Anaconda, c. s., Montana............... 6,000,000} 5 0 6 2 v0 | Nov., 1902 463 48 9 
= Am. Co : . : . : . . . pes eames te : , 3.000 | Arizona, C., Ord.............eeeeeee : 63,444; 10 0 4 0/ July, 1901 7 6 0 -_ = 
» Anaconda, | s Seeeolli ane. topes : “iif |'52000 | ATizona, pref., OFd.... eee. 316,530 100 | 4 0 | July, i92; 7 0 0 715 0 
0 Ben Hur... | . ware} - . . : : ee TS ree es : Arizona, Cum., pfd..... cows os enaqt SEE & OG @ [St Nov., 1902] 123 0 0 133 0 0 

Black Bell ‘jendnoal | -06 .G ; d I. J oo we keskvea fo. °¢) Sera “s6ag | Camp Bird, g., Colo...22..0000.00°00. 1,000,000] 1 0 0 0 7% Dec., 1902 . 2s 163 

» Blue Bell ) 3 | 105¢ | ; 108)" : : pert a ee "13 31. 11.000 | Copiapo, c., Chile. .............2.. «++. 225,000].2 0 0 | 2 6] Dec, 1001) 117°6 2 2 6 
a Cc. K.&N “ “1078 | « saat . tree Peemeaiueccs sirens ‘oa [03% | 3,000 | De Lamar, g.s., Idaho... .. 2.222.262... 30,00! 10 0 | 2 0} Nov., 1902 1 0 17 6 
% C. C, Con ‘ . . . ° wa « ‘ ae Wess sieseses : rar | Enterprise, g., British Col..............| 200,000| 1 0 0 | | 2 6 7 6 
00 Dante........ " Sea ate oar : oa 0 “0916 | 09 4,600 Hel OFG; & MGRICOs. «5 eee cncnees sese3 {1,000,000} 10 0 | ! 6 / Dec, 02) i 5 © 2 7 8B 
42 Dr. Jack Pot. --| 2] .00%| “Were Oo | ee) OO | ee "39 * |'25%4 | 1'270 | Erontino & Bolivia, g., Colombia... 1. 140,00} 100 | 3 0 | July; 1901 iss tas 
18 Elkton Con.. ie mete eee Le || . : pe ssee ed 60%, | 8:60 | Hall Mg. & Sm.,c. s., British Col......| 325,000} 10 0 | 1 0 | May, 1898 1 6 2 6 
00 EE) PABO. -0020++-002+++%] . : ‘cal as |. seemless fice ‘cs tea! Le Roi, ¢., British RW Sees. cosas 1,000,009; 5 0 0 | 5 0 | Nov, 1899) 1 2 6 2 5 0 
19 Petey DOOE....+<) 2) ‘ 1 or “0934 |.08%4 [| | Le Roi No. 2, g., British Col! 222°20001.. 120; 500) 5 0 | May, 1902 12 6 15 0 
0 Se ngpen=00"*->>* sais Oats |'3'400 | Montana, g.'s., Montana....... 2.20.2. 660,000| 10 0 | 6 | April, 1999 2 6 3 0 
0 Gold Bond ... ..,.... 1| us | 4'500 | Stratton’s Sedisandenen, Colorado. . .| 1,100,000; 1 0 9 | 6 | April, 1902 6 0 6 6 

Gold Dolisz Con...... : | 7'009 | St- John del Rey., g., Brazil. ‘| 600,000} 10 0; | 6 | Dec,. 1902 15 0 16 3 
100 Golden Cycle.. . sie Utah Con., g., (High. Boy), Utah..!. 11) 300,000} 100 / 50 | Dec, 191) 45 09 415 O 
03 Golden Fleece ........ 1 al Oe 200,000; 10 0), 19 /| Mar, 1902} 5 0 7 ¢€ 
$0) Gold Sov’D........+..- 1 European: & 
0) Hart. 00. eeeeesceeee a} TAVANGH, Uy RUBIN. 5 <0000.c0cccsanesdese. 45,000| 3 0 0 | 9 | Oct, 192} 2 5 0 21 0 
333 Tron Clad.........++++ | 2] Mason & Barry, c., sul., Port’g’l......|| 185,172} 10 0 | 13 0 | May, 192) 3 2 6 3 7 6 
100 Isabella..... ......+++. a Rio Tinto, c., Spain............0...2. 0 | 1,625,000; 5 0 0 | 22 6 | Nov., 1902) 40 0 0 40 5 0 
00 Jack Pot... ........--) 1 | Rio Tinto, pref., Spain................. | 1,625,000} 5 0 0 | 2 6] Nov. 192; 6 0 0 6 5 O 
14 Last Dollar..........-.| 1 Ss ssn cree cnevesssss | 1,250,000; 2.0 0 | 8 0 | May, im2| 4 2 6 4 7 6 
.. Lexington.........+.-. 1} Australia and New Zealand: } 
. Little Puck............ : Assoc. Gold Mines, W Australia.......) 500,000; 10 0 | 16 /| Jan, 1900{ 110 0 i il 3 
D4 Mol. Gibson.. ........ Broken Hill Pr’p., s., N.S. Wales......| 384,000 | 8 0 1 0 | Aug. 1902 1 4 6 16 6 
00 Moon Anchor.........| 1 +++ + | Great Bo’d’r Pr’p., W. Australia... .... | 175,000 201! 6 | Cet., 1902 | a 3 18 9 
WW Morning Star......... 1 pense tis ‘++: | [vannoe Gold Corp. W. Australia..... | 1,000,000; 5 0 0 4 0 | Oct., 1902 : a ee 739 
789 National........-++-++. 1 | @)--++-)-e-++* | Xalgurlie, g.,W. Australia.............. | '120,000/ 10 0 | 2 6! Oct., 1902) 3 16 0 312 6 

: Nellie V.........++.++ | 1 ‘s+ |s*++ + | Lake View Cons., g., W. Australia... ..| 250,000} 10 0 | 5 0 | Nov., 1901 34 ¢ 210 0 
New Haven............ 1 | Vee Mt. Lyell M. & R.1., c., Tasmania..... | $825,000| 3 00 | 1 0! Dee., 1902 a ee 2 :°s3 < 
Pappoose............+.| 1). "3 Gyo | Mt. Morgan, g., Queensland. Wiseman cs:ce } 1,000,000} 1 0 0 | 3 | Dec., 1902 $f «¢ 42 6 
Pharmacist... ..-..... | 1 | .04%4) .0$ | O44) .04 | 0436) 04 | 042g) 0876) 0424) .0476)..... . |.-.-- [os Waihi, g., New Zealand................ | 497,412; 100] 26] Dec, 1902; 418 9 S$ 2-9 
ooo Veen benanee : 2 | > = | ee Indian: | | 

OINTEL ....- +e eee eeee 2 | | bees 6 ties ooo ene le ae” le at || are Champion Reef, olar ..| 236,500 10 0 2 0 | Sept., 1902 613 9 6 16 Portland ............ | 1/1/8536 (1 Bi 800" 76 "74" 175 170 1.75 1.60 | 4:300 | yeore Gold, Colat Fields, es. ‘| Seco} 100] 401 Nev” i902) 616 3 6 18 9 
Prince Albert.........| 1 2 | 02 | 1% 02 O64 .02 6 02, 024 02 2,000 Nundydroog, g., Colar Fields... 242° 000 10 0 | 1 3 | Nov 3 1902 118 9 2141 3 

og el +] : ve erfe hae bense aie _e a = ‘Saulea’ | ---+ | Ooregum, g., Colar Fields......... ...| 171500 100 | 13 | Dec, 12; Li 3 1B 9 
se Maud........ . . | .02%|. -0246 | .02 . . 0270 |.02 i.e. eee | 2g i 2¢ 2 2 2 4 sunset ae... 1 ig 0234 | a (epi 08 ‘OLS | 102% “o2i¢ | 03 ong 0 | Sa g., Colar Fields....... | 120,000 | mer ass | Dec., 1902 1 s 3 (9 

Uncle Sam........ ee | OL .0134| .. . i | ee b eietae te «ane lee we |e British 8. ; ; ica..| 5,0 0 0) 3. | _— = 3 § 
Vindicator Con....... | 11207” 100°" 10256 100° 26246 1200 08” L.00 To Lott LOL 00" “ida | Give nadia en) ae ae PeIR atta (Le oe ee 
WON gsc cute noxcnece Ese ae | SBA sss | .063¢|..... | .06 05% |. ee ee .06 cals - | Cape Copper, pref., 8, Africa........... 150,00 200 | 23 | Dec. 1902 2b OO 3 0 0 

— 2 ii —§ €566esioeeeee tte ceeeel ee eeliee ee lee ele seees lee ee +t teeees beens leeeees eon . o's se tees “=| City and ub'n (New), €., Transvaal. |} ee ‘ : | a ; j Aug., a “ 3 : B 5 9 

’ e 7 9 : | Crown Reef, g., Transvaal.............. | 20, | Oct., $ 0 0 *Colo. Springs Mining Stock Exchange. All mines are in nC ‘olorado. Total sales 5 88.370 shares, De Hack Con., d., pref., Cape Colony | 1,975,40| 210 0 | 15 0 | Mar’, 1902 i9 10 0 D2 6 

“ - | De Boers Con., oe... Lenind neta Wauake ue: | 7% : 8 6 Sept, = = 10 0 2 12 6 
| Ferreira g., Transvaal........... | | 0 | Jan., M2; 23 5 0 23 15 O 

COLORADO SPRINGS. (By Zelegraph.) | Geldenhuis Est., g. Transvaal.......... 100] 50] Aug, 192} 68610 6 8 2 6 
Henry Nourse, g., Transvaal........... 10 0 | 10 0 | June, 1899 9 0 6 9 5 O 

- . — penser - — ——— — —— - | Jagersfontein, d., Orange F.S......... 5 00); 6 0 | Nov., 1899; 27 12 6 27 i7 6 
—) N f Dec 15. | "De Cc. 16, | Dec. 17. | Dec. i8. | Dec. 19. | Dec. 20, | Jubilee, ig, PI ccccwacncdscvenes 50,000; 10 0 5 0 | July, 1899 5 12 6 5 17 6 

mame 'o par ee cae tees oh —___——. | Langlaagte Est., g., Transvaal... ......| 470,000} 10 0 | 3 0 | Sept, 18999) 3 16 3 3 18 9 
Company. val H. | i. gn | ke 2 5... } H. i. i- %. | B L. | May Con., g., Transvaal...........0... | 290,000; 10 0 | 3 0 | Feb, 1902; 4 10 0 412 6 

5 oie | sch md a ideale Se Fetacenastel fac | a ees ee ee. aan : 2 : 3 : | gus., = 5 15 0 6 0 O 
Siattbns Ant cl eaten tan ok $1 | 07% .07%4) 07%! 074 .07%{ .67 | .0736 07. | .08 | .06%| .074¢ .0634 | Namaqua, c., Cape Colony............. 200, | 3 une, 13; 25 9 210 0 

i AlaMO........cccceecee.. oe] L| .O4 | .0334) 04 | .0834) .04 | .0394| 04 | 0394] .04 | .U35{] .04 | 0384 | oti eek SE we eeecees ae 1 ; : : : Aug.» oot “ 1 9 a 0 0 
les. SMART oe 1 "17 | .16 2% | 13K IMM) 8 | aT 16 | .18 18 | .18 13% | and Mines, g., 5. BE ecdnweceeeescs Ss, e | | ug., UZ | 1 0 0 1 2 6 

‘ ane ‘ 5 | o4 |. ) 04 | .08%! 04 03%4| .05 03%, | Robinson. g., Transvaal................ | 2,750,000; 6 00); 76] Aug, 19022; 1b 2 6 lh 7 6 
— Cripple Creek Con........ | 2) SS) Oh ee | ee ee) ae oe ‘Soae| ‘opac| ‘Go’? | Wemmer, T ] |" g0,000/ 100/15 | July, 1902] 13 12 6 13 17 € on Doctor Jack Pot............ 1 | 09! .0834; .09 | .08%e| 0944! .09 -0946; 09 | 09%) .0834) .09}4) .09 Mier, Transvaal. .. .......... ... , > July, 902 3.12 6 ‘ 5 
o Elkton, Con.. socvevcees| 2 | 20. | cco | oo | 20K) DB | 22 | 3B | 2G! 2 | BURR) Fe | BB | crceccn es co ee sevwes oe SSSASSN oR Oca cu Oh5 94 case ONG MeR NES. Es eke a Faaeees 4 ee pei eee 

oan OO RNG So. iene | 1| (6136) (6046 be) 61 | GL | 6046) .61 | .60%4) .1 | .60%4! 62 | .60 
wre Fannv Rawlings............| 1 | .05 | .03%| .05 | .04 | .05 | .04 | 05 | Of | .05 | .04 | 05 | .04 c.—Copper. d.—Diamonds. g.—Gold. 1.—Lead.° Silver. 
id Gold Dollar Con...... .... | 1 | O46! 0424) .04%4) 04 | 0424) O46) “O414) .04 | 10414, 04 | .0438) .04%6 | 
10 Golden Fieece.............. 1] .10 | .05 | .12 | .05 | .12 | .05 | .12 | .05 | .12 | .05 | .10 65 — 

95) DORR eo ako osean donc | 1) 13034) .2994| .2936) .283%6| 29 | 271g] 29 | 12736) 2849) .2794| 2758! .2535 
se Wa EM i ous occ hiaaee | 1) 110 | 20846! [10 | .08%6| .10 | .07%4| -10 | 108 | .10 | 08 | 10 | 07% | 
= Last Dollar.......... ...... | 1| [65 | 750 | :65 | 150 | .65 | (50 | .65 | 40 | .65 | -40 | -5 | :40 | MEXICO. Dec. 12. 

» 292 Mollie Gibson .............. 1} .054% 05 | 0546) .05 | 0544 | 5 | 0543) 05 | .054¢) .05 | 058) .05 
~ "360 Moon Anchor "| 1 | 108° | [06%| [07 | 706%) 07 | [06 | ‘08 | 0656) 08 | .065¢) .09 | .07% | 
” Pharmacist..... weal aed a 4 ee a a | 08 lao ‘oe r 0434 a) one “ae a) oa Prices. | | Price. 
117 POPAMGS 3 6506000008 on 8549 1.82 85 8 ‘ ) (1.75 6 75 (1.6043 1.75 z WE ccttaemiaies | | Last a ii log | ‘OR , ris) OG | £ | Name of Compan Shares.) 37°; Name of Co ny. |Shares.| 3"; 1.990 or Siete | ‘oT | .06 | -*8 | 0536) 0616] 0516) 06 | .0536] .08 | 0594) -0814| .06%6 oo div’d| pid. | Ask. || y= Pre diva wa j Ask. 
110 | —_— wa I 1 
= : | _ Ourango : || Mexico : 15 ee 2,500 $50.00) $4,000) $4,500), | Alacran .. soseel BARB) 2200 $30} $35 

* ono F uananjuato : speranza | | | 
= PARIS. Dec. 11. | ‘angustias, Pozos....| 2,400| 5.00, 90,95) Oro)................| 3,000'$10,00, 860,990 
"60 Cinco Senores y An., || Michoacan : | 
» <i illic aviadoras.......... 2,000) 15.00 315 326 | Luz = Borda, avi-| | 

= 909 | Capital Par | Latest Prices. Cinco Senores y An., as sicnacecnes 3,000)...... | 35 45 
err Name of Company. Country. Product. Stock. | value.| divs. |Gpeni losing. ea 400| 10.00 300 280|) Luz de Borda, avi- | 
. iat pee ea eee — a = ='| providencia,SanJuan SO ic ncatcapeacace BOW... | 20) 15 

Francs. | Fr. Fr. Fr. , |, 4¢ le Luz........... 6,000} 2.00 200 395 || San Luis Potosi : | | 
“age Acieries de Creusot.......... ‘Steel mfrs..... 27,000,000) 2,000 | (85.00 | 1,745.00; 1,7 39.00 | Guerrero : _|| Concepcion y An.. 3,000|...... | 65) 85 

= 510 “* Firminy ........ sises 2900, 500 | 200.00 2,570.00, 2,570. Garduno y Anexas. TM scccs 30 35|| El Barreno, aviador..| 2,000) "2.00! 60! 61 
7 “s ‘* Huta-Bank...... .....|dron and Steel'............ et 3,890.00 *,700.00 Aidalgo ; || Sta. Mariade la Paz .| 2;400) 10.00 810} 815 
ons «© 1a Marine....... OTE Steel mfrs..... 20,000,000; 500 | 65.00 | 1,240.00) 1,250.00 | “Amistad y Concordia.| 9,600| 3.46 74 75|| San Diegoy Annexas.| 2,400| 4.00! 40) 45 

9 538 i \Coal 320. 5,325.(0| 5,340.00 | Garmen, aviada...... TM ccs 140 150|| Zacatecas : 
se 500 1,000,00) 950.00 | Ca, Real del Monte...) 2,554|...... 450/ 550| Candelaria y Pinos..| 2,500)... 250, (275 
sane ‘ 500 247.00 a El Encino, aviador..| 1,120)......|........ 40|| San Carlosy Annexas| 2,,500| 10.00 170} 180 
900 CRD Bc cveccccscccccns 3.75 . 26.50 * 26,5 Guadalupe Fresnillo Sta. Maria de Gaud. 2,500; 10.00 1:30) 140 
- COMIN ss 65.os2aneseevaceed 300 | 90.00 2,515.00 2,500.00 y Annexas.......... 1,000]...... 220 300 || Miscellaneous : | 
ea DOMDTOWA.. .......see essere 500 | 75.00 960.00) 985.00 | La Blanca, aviadora.| 1,536)... 950/ 1000, BartolomedeMedina| _2,000| 3.00 0} 1% 
$49 Dynamite Centrale.......... baeames seseeeeee| 500 | 19.00 579.00| 564.00) La Blanca, aviada.... | TORS i505 700 750|| Guadalupe Hacienda; 10,000; 2.00) 280 290 
900 Escombrera-Bleyberg...... \Sp ag “Gold os cecccces sceccesesees | 600 50.00 640.00 650.00 Maravillas y An., avi- | La Luz Hac. (Pa-| | 

1,000 Fraser River.........0.. » .| .|Gold........... | 2B [ee sraee 6.60 4 ee omega 1,680|...... 160} 180] _ chuca).............. 3,750)...... | 245] 255 
103 Huanchaca....... pathic cocky | 125 | (5.00 81.50 87.00 | Maravilias el Lobo.. 1,000)...... 150 180|| La Reina (Chihua- | 
95 DE x0 0wds 645008 s nue | | 500 25.00 325.00 329,00 = y An., avi-| NR nec an: étanea nas | 2,500 3,500 
= Malfidano..... . sible ZANC......+. 2. ,000; 500 | 12.50 445.00} 435.00 | ador..........0000++ | 9 12) Naica ‘“(Ghihnaiua).. ee... | 6,000]........ 
085 Metaux, Cle. Fran. de...... ‘Metal deaiers.. 25,000,000) 500 | 22.50 438.00) 438.00 sta Gertradis ¥ An., Natividad ey | 
8 Mokta-el-Hadid.......+....- .|Iron .. -++ 18,312,500) 500 | 35.00 816.00) 812,00 GVMNOI sao 5. 6 0s505 9,600)...... 86 9|| _ aviador............ 1,800} 4.00) 550! 650 
10 Napthe Baku.......... Sieve es csgeaan Petroleum . lnccdnershiedweaes 410.50 420.00 | gta. Gertrudis y An. ba National (Oaxac a)| | | | 
0 Napthe Nobel..... .......... > . A200} | 475.00) aviadora........... 28,800) 1.00 80 81||__aviador............ BU AO oor cbs scien cs 
‘il - "= Se: Salta Gael .: seesseveleresssee| 9,850.00) 9,800.00 santo Tomas Apostoi | San Francisco Hace.. 6,000} 1.00} 5 80 
: LLIN, Caled’nia. .| Nickel .. - 15,000,000) 250 | 10.00 430.00; 446.00 aviador............ 5,100}...... 3| 4) Santa Ana Huantia| | | 

ot a OS eee ODM OS coco lesdunecnanes 500 | 55.00 917.00 922.00| san Rafael y An., | ! 
1,58 ‘:|Colo’do, U. 8.. \gold.. 5,000,000, 25 |........ 0.75] 0.75 ~ ‘Trompillo.. 1,200| 12.00} 925 
os salines de l’Es France........ Salt. . : ss6el Scaeecesesis 500 6.00 305.00 305.09! gan Rafael y Al 
ep Salines du Midi. a St  anaseese | Lacceseveselecces coves.) 600 40.00 907.00 904,00 aviada........ . 1,200] 4. 00 395 
” Vielle Montagne............. Belgium....... | ZINC. ...6..000% 9,000,000; 30 | 30.00 | 593.00 588.00} Soledad, aviada. 5.00 356 
aie i csi Ee ales ______ | Sorpressa, aviada. 960| 5.00! 295 

100 

— — —- ~ a SALT LAKE CITY.* Dec. 19. 
ST. ‘LOUIS, MO.* ‘Dec. : 20. TORONTO, ONT. Dec. 20. 

- | eet ame of JPat| High. | Low. |Sales. recat ee eee ee - : ~ gh | Low. Sales. Nameof | ar | Name of | Par | Name. | Val. i Bid. ca Ask, Company. [val - |  Gamect | shars. Wat |wigh | Low | sales. || gyame ot | Shares. | Fat High | Low Sales. 
- | -_— a, — | err cers ference | be 
4m.-Nettie, Colo. ... $10 $0.70 | Center Star.............. | $1 | Ajax 1,200|M. Washington, . 47 | .028| 252.549 

Catherine Lead, Mo. 10 3.08 ee. ote nt | 2 Ben Butler..... : j 11,500 | [Mammoth . 25 | 1.5734 sie "100 il ( — one. aa ‘ = 64.00 MO FING. 20. 5.50004. a t Bullion-Beck ..| 100,000| 10|.....-.|.......|. ...... 5 2084 | 7 3.200 
Central C. & C., pf..| 18,750,100 | 70.00) ...... RS os sce ineouns ses ~ 5 ; a . “de a _| alee ventral Lead, us, DE. ion 13. 00 iss 0 North pees Snort | 1 California ...... 224 4,000 IN. Y. Bonaza...|..........]. iés 40) .32 17,600 
Columbia Lead, Mo. tees eteceecee seers + ahaa a 3) S| Bilal ori Ls 

_—— Con. Coal, Ill. 100 21.00| 22.00 embten-Ousthos....... | 4 ee oon . | —_ se “= 
ce Doe Run Lead Go.” 100 | 130:00| 139.00||Republic..............-. 1 oe 1a | 1) 2 | -10 00 
4 138 Granite Bimet, Mt.. 2 | el ae : Daly-West..... 589 | Sunshine | (13 | ‘13 | 1,1€0 - og t. Joe Lead, Mo... 10 21.00} 22. Winntnee Epes vedenn toe Grand Central 50) [Uncle s Sam, Con| 1| 123 “99 3, 

11310 | Develop.Co.: TION cS, feed ib woceaen cab do 7,200 | [Vic 1] .12 | .1156 550 
100 | Can. G. F “g P 1 L. eee . 5,700 | |W 88 67 15,160 . 4 PONE Ge We css sseceen oe , 2,500 il “a < 700 

| a *From our Special Correspondent. Total sales, 4,500 shares. All mines are in Utah. *By our Special Correspondent. Total sales, 395,428 shares. 

= ~ a 
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CHEMICALS, MINERALS, RARE EARTHS, ETC.—CURRENT WHOLESALE PRICES. 
(See also Market Reviews.) 

ABRASIVES— 

Carborondum, f.o.b. Niagara 

Falls, Powd., F.FF.FFF. 

PED canessvnce eeccce oe 

Corundum, N. C........ eee 

Chester, Mass..... 

Barry's Bay, Ont.. 

Mont., car-lots, f.0.b., Chicago 

OCreshed Steel, f.o.b Pitts- 

DE ocnesocercsnees one 

Bmery, Turkish fiour in kegs 

Grains, in kegs ....... 

Naxos flour, in kegs 

Grains, in kegs 

Chester flour, in kege.... 

Grains, in kegs 

Peekskill, f.0.b. Easton, 

Pa., flour, in kegs... . 

Grains, in kegs 

Crude, ex-ship N. Y¥.: Ab- 

bott (Turkey) 

Kuluk (Turkey) 

Naxos (Greek) hb. gr... 

Garnet, as per quality... 

Pumice Stone, Am. powd.. 

{talian, powdered 

Lamp, per quality 

Rottenstone, ground........ 

Lump, per quality 

Rouge, per quality..... ees 

Stee] Emery,f.o.b.Pittsburg. 

AOCIDS— 

Boracic, crystals 

a Ge ose 

Carbonic, liquid gas 

Chromic, crude 

Bydrofiuoric, 30%.......... 

seeeeee 

eeeeeee 

Cust.Meas. Price. 

Ib. $0.08 

-10 

-07@.10 

-044%@.05 

-074%4@09% 

-07@.07% 

-05% 

-08% 
-05@.05% 

03% | 

-05@.05% 

-08% 

-05@.05% 

01% 

-02% | 

lg.ton 26.50@80.00 
“ — 22.00@24.00 

26.00 

Ib. -01% @.02 

01%, | 
.04@.40 

02% @.04% | 
-06@.20 

-10@.30 | 

-07 

10%@.11 
11%@.11% 

-12% | 

-20 

-03 

|BARIUM 
| Oxide, Am. hyd. cryst 

Sulphate (Blanc Fixe) 

Price. 

$0.02% 
-02 

Cust. Meas. 

BARYTES— 

Am. Crude, No. 1....... 

Crude, No. 2.........06 

Crude, No. 3. 

German, gray 

Snow white 

| BAUXITE—Ga. or Ala.Mines: 

First Grade ............lg.ton 

Second grade ... 

BISMUTH—Subnitrate 

Subcarbonate 

|BITUMEN—‘‘B”’ 

5.50 

4.75 

1.40 

08% 
.05 

02% @.02% 
.07% @-07% 

.40 
1.40 

2.00@2.50 

|BONE ASH 

IBROMINE ......cccccscccess 

|\CADMIUM—Metallic ........ 

Sulphate ........ oscneseese 100 Ibs. 
. 8h. ton 25.00@ 85.00 | | 

|CALCIU M—aAcetate, gray.... 

“*  brown.. 

Carbide, ton lots f.o.b. Ni- 

agara Falls, N. Y., for 

Jeresy City, N. J.....eh.ton 

Carbonate, ppt.. Ib. 

Chloride pesdeosseas «++-100 lbs. 

CEMENT— 

Portland, Am., 400 lbs.... 

Foreign ..... opsveseseece 

‘*Rosendale,’’ 300 Ibs. osnne 

Slag cement, imported 

CERESINE— 

-90 

eeeeeeeeree 

-70@.90 

bbl. 

“ 1.65@2.25 
75 

1.65 

“ 

1.65 | 

1.70@1.90 | 

| 
| 

| 

1.80 | 

|GYPSUM—Ground 

Cust. Meas. 
GRAPHITE—Anm. f.0.b. Prov- 

idence, R. L., 

Pulverized ... 

German, com. puly 

Best pulverized 

Ceylon, common pulv 

Best pulverized 

Italian, pUl¥ ..cccccccee ose 

cccccccccc Mi. 00R 
rT 

lump....sb.ton 

Fertilizer ee 

AOR o.005:060008000000000 Re 

English and French ” 

INFUSORIAL EARTH—Gr’d. 
American best 

IODINE—Crude 

IRON—Muriate 

Nitrate, com’i 

Oxide, pure copperas color. . 

Purple-brown 

Venetian red .......... oe 

|KAOLIN—(See China Clay.) 
| KRYOLITH—(See Cryolite.) 

| LEAD—Acetate, white 
70.00 | 

-05 | 

LIME—Com., abt. 250 Ibs.... 

Brown 

Nitrate, com’l 

bbl. 

Finishing ..... eeeeeeereses 

MAGNESITE—Greece. 

Crade (95%) ......+.+++..lg.ton 

Calcined eeee.e8h.ton 

Brteky .ccccccoses cocccccee Mf 

Price. 

$8.00 

30.00 

-01%@.01% 

-014% @.02 | 

-02% @.03% 

-04@.U8 

-01% 

8.00@8.50 

7.00 

4.00 

14.00@16.00 

20.00 | 
87.50 | 
40.00 | 

2.45 | 
-05 

01% | 
04 | 

-05@.10 | 

02 | 
.01@01% | | 

|PAINTS AND COLORS— 

Metallic, brown . 

Red 

Ocher, Am. common 

Best 

Dutch, washed .. 

French, washed .. 

Orange mineral, Am....... 

Foreign, as to make..... 

Paris green, pure, bulk..... 

Red lead, American....... 

Foreign 

Turpentine, spirits ........gal. 

White lead, Am., dry...... Ib. 

American, in oil 

Foreign, in oil 

Zinc, white, Am., ex dry.. 

American, red seal...... 

Green seal . 

Foreign, red seal, dry... 

Green seal, dry .....- 

| POTASH 

Caustic, ordinary ........- 

Elect. (90%) 

Sete e ee eeeeerseeeeee 

-01@.03 | POTASSIUM— 

prin a 08 | 

6.00@6.50 | 

17.50@18.00 | 

170.00 

Bicarbonate cryst ..... cove 

Powdered or gran.... 

Bichromate, 

Carbonate 

Chromate 

Cyanide (98@99%) 

Kainit®.. 

Manure salt, 20% 

D’le Manure Salt,48@53%. 

Murilate, 80@85% . 

95% . 

(80@85%) 

“ee 

eeeeeeee 

Cust. Meas. 

. sh.ton 

Price. 

$19.00 

16.08 
9.25@10.00 

21.25@ 25.00 

-04% 

-01%4@.01% 

.07% @.08 
.08% @.11% 

12 
-05% @.06 

-06% @.08 
.54@.54% 

044% @.04% 

-0544 @.05% 

-06% @.09% 

-04% @.04% 

06% 

-07 
-05% @.08% 

-06% @.09% 

-04% @.08 

06% 

-08% 

14 

-08% @.08% 
-08% @.08 

-02% @.03 

85 

-28 

0.05 
-66 

1.12 

1.83 

1.86 
12% 

13% 
2.50 

03% @.06 
.80 
10 

09% @.10 

-18@.13% 

-36 

2.11 
2.14 

-39% 

Orange and Yellow..... 

White . 

|CHALK—Lump, bulk..... 
.06| Ppt. per quality ... 

|CHLORINE—Liquid ... 

Water 

CHROME ORE— 

1.20@1.50 (50% ch.) ex-ship N. Y....1g.ton | Sulphate ced 

1.75 | Bricks f.o.b. Pitteburg..... M | MANGANESE—Powdered, a 
1.80 | 70@75% binoxide .. .01%@.01% |SALTPETRE—Crude ooeccccs SOO TUR. 3.75 

8.00 |\CLAY, CHINA—Am. com.,ex- Crude pow’d. | Refined ‘* 4.25@4.62% 
2.75@3.00 dock, N. Y..... eee 75@85% binoxide . .01%@.02% |SILICA—Best foreign ..... .-lg.ton 10.00@11.00 

Am. best, ex-dock, N. ¥.... “ 85@90% binoxide .02%@.034%, | Ground quartz, ord........sh.ton 6.00@8.00 
English, common........+++ 90@95% binoxide ...... 083% @.05% | _—Best ‘* — 12.00@13.00 

Best grade .....+.-e+++ Carbonate .16@.20 | Lump quarts . 2.50@4.00 

Fire Clay, ordinary Chloride .04| Glass sand ........ peewee ° 2.75 

Best .......eeceees Ore, 50%, Foreign .18@.19 |SILVER—Chloride -65 
Slip Clay ..... cocvcccce eee Domestic .B9 | Nitrate ....ceceeeeeee -33 

|COAL TAR PITCH..........gal. MARBLE—Flour ........ .++e8h.ton 6.00@7.00 | -85@1.1¢ 
| COBALT—Carbonate saesbese o> |MERCUR Y—Bichloride ...... Ib. -77 | | SODIUM— 

Nitrate MICA—N. Y. gr’nd, coarse. ..sh.ton 83.00@38. 00 | Bichromate ....... 
Oxide—Black ... Fine .00%@.02 | Chlorate, com’l 

Gray Sheets, N. C., 2x4 in...... .30 | Hyposulphite, Am..........100 Ibs. 

Smalt, blue ordinary . SS OCA ee as 80 | EE voxescachaseen 
Best 1.50 | Peroxide 

|COPPERAS—in bulk ........100 Ibs. 2.00 | Phosphate 
“| Prussiate 

3.00 | Silicate, cone 
Com’! eee 

Sulphate, com’l ..... eee 
Sulphide 

Permanganate 

Prussiate, yellow 
Am. Bricks, f.o.b. Pittsburg ‘‘ 175.00 

| MAGNESIUM— 

Carbonate, light, fine pd.... 1 

ll . 
...8h.ton 

Ib. 
Sulphurous, 

f.0.b. 

liquid anhy. 

Bound Brook, N.J. 

ALCOHOL—Grain 

Refined wood 95@97%..... 

Purified 

.05 | 
.07@.09 | 

-01% | 
-20 | 
.60 

-75@.95 | 

Sulphate, 90% .... 
‘b : ° 

2.47 Chloride, com’] 

-60@.65 | 
Sylvinit .- @nit 

QUARTZ—(See Silica). 

SALT—N. Y. com. fine 

N. Y. agricultural.......... 1.50 

Nitrate 
sh.ton 2.00 

8.00 

9.00 
12.00 

17.00 | 
4.25 
6.00 
5.00 

.08 
1.75 
1.50 

2.26@2.30 

2.28@2.40 

.06 

-20 
37% 

42% 
-18@.19 | MINERAL WOOL— 

Chloride . -25| Slag, ordinary . sh.ton 19.00 | 
Muriatic, grain .......... | Nitrate, crystals 35 MR co. eoccusacceens 25.00| Sulphite crystals ....... 
Lamp Oxide, com’l -19 32.00 |SULPHUR—Roll . sassesseseeile Ibs. 

Nitrate, white, pure (99%). CRYOLITE P | 40.00 oe ee occcccccces 

Phosphate, com'l /EXPLOSIVES— 1.00 |TALOSN. Sing. 
2 | Blasting powder, A....... No. 60 | N. Y., Fibrous, best.... 

Blasting powder, B Sulphate ........ cenceeeiue .20@.21 | French, or veseeener eee 200 =. 
“Rackarock,”” A \OILS—Black, reduced 29 gr.: TAR—Regular 
**Rackarock,’’ B 25@30, cold test .09% @.10% Oil barrels 
Judson R.R. powder 15, cold test ... Pee 
Dynamite (20% nitro-glycer- 

-10%@11% | Oxide seas 

ine) 
11% @12% |URANIUM—Oxide .......... 
.09%@.09%, |2INC—Metallic, ch. pure..... 

(30% 

(40% 

Chrome, com’) 

ALUMINUM— 

Nitrate 

Oxide, com’l, common...... 

1.50 | 
06% 

-20 | 
-80 

2.60 | 
1.50@2.00 
1.15@2.00 

Hydrated 

Sulphate, pure 

06% 
.07@.08 

1.60@1.65 
1.70@1.90 

.45 
02% 

.11@11% 
.05 
.01 

.15@.82% 
01% 
02% 
1.85 

AMMONIA— 

Aqua, 16° .......... os 

18° 

-03 | 

08% | 
03% 
05% 

Carbonate, lump 

Powdered 
seeee 

ry Rock, GOQIMOTy .ccccsccces 

Selected 

ae 

bk pt od 
ANTIMONY—Glass 

Needle, lump 

Powdered, ordinary 

Oxide, com’l white, 95%... 

Com’'] white, 95%..... eee 

Com'l gray 

Sulphuret, com’! 

_ ane 

FesbeerRsass 

ar 
-0814 

12 

-07 

-16 

ve 

ax 
8. se 

Carbonate, ppt....... eassee 
Chloride solution, com’l.... 
Chloride granular ... 

14 | 
15 

nitro-glycerine)..... 

nitro-glycerine)..... 

Cylinder, dark steam ref... 

Dark, filtered......... eee 

08% @.10% 
11%@.15%, | . 

ARSENIC—White powd. 

ABPHALTUM— 

Ventura, Cal. 

Egyptian, crode 

Trinidad, refined........... 

San Valentino (Italian).... 

Seysse] (French), mastic... 

Gilsonite, Utah, ordinary... 

BARIUM— 

Carb. Lump, 80@90%... 

92@a8K% 

Powdered, 80@90%...... 

Chem. pure cryst 

Nitrate, powdered 

Note.—These quotations are aan stuteiie lots in om York unless otherwise specified, and are 
Journal are requested to report any corrections needed, or to suggest additions which they may consider 

-02% @.03% 

-06% @.07 

sh.ton 

Ib. 

sh.ton 

lg.ton 

sh.ton 

Ib. 

$2.00 

-014%@.03% 

-05% @.06 

85.00 

21.00 

-03 

-038% 

-6h.ton 25.00@27.50 
oe 

Ib. 

-05 
05% | 

16.00 | 

26.00@29.00 

-01% @.02 

Chloride, com’l ......... - +. 100Ibs.1.67% @1.76 | 

(50% 

(60% 

(75% 

Glycerine for ultro, 

10° Be.) 

FELDSPAR—Ground . 

FLINT PEBBLES—Dan. Best. lg.ton 

French, Best - 

FLUORSPAR— 

Am. lump. ist grade 

2d grade 

Gravel] and crashed, ist gr 
BO BURRS 2 cccecscvccsces 

} Groand, Ist grade....... 

Ground, 2d grade ....... 

Foreign, lump .... 

Ground ... 

FULLER'S EARTH—Lump “190 Ibs. 

Powierek 2.02.05 eescdeccee 

nitro-glycerine)..... 

nitro-glycerine).... 

nitro-glycerine).... 

(32-2- 

-18 

-18% @13% 

8.00@9.00 

14.75 

14.40 

17.90 

eeeeeeee 

15 
-80 

21 

11.75 | 

13.90 | 
13.40 | 
12.40 | 

16.50 | 
8.00@12.00 | 
11.50@14.00 | 

Light, filtered 

Extra cold test ..... ©0200 

Gasoline, 86°@90° 

Naphtha, crude, 68°@72°.. bb 

*“Stove’’ 

Calcutta, raw 

OZOKERITE . 

PAINTS AND COLORs— 

Chrome green, common.... 

ere ecccccccceces 

Yellow, common......... 

Lampblack, com’] ......... 

Refined ...... Socccescece 

Litharge, Am. pow’d...... 

English flake 

Glassmakers’ 

advisable. 

14% @.17% | 
21% @.26%, | 

-15@.20 

9.05 

12 

-44@.46 

-48 

-75 

-11% | CERIUM—Nitrate 

08% @.08% YTTRIUM--Nitrate ......... 
07% @.08 |ZIRCONIUM—Nitrate ....... 

Dust 322 FRE 689 Sz FRKES 
THE RARE EARTHS. 

Cust. Meas. 

| BORON—Nitrate 

| CALCIUM—Tungstate 

| LITHIUM—Nitrate 

|ERBIUM—Nitrate 
|GLUCINUM—Nitrate 

(Scheelite) .......... aa * 

iy 

LANTHANUM—Nitrate ..... “ 

os. 

Ib. 
“ 

STRONTIUM—Nitrate ...... 

THORIUM—Nitrate 49@50%. 

URANIUM—Nitrate on. 

Ib. 

Price. 

$1.50 

-60 

35.00 

20.00 

30.00 
-60 

8.90 

generally subject to the usual trade discounts. Readers of the ENGINEERING AND MINING 



With which is 
con solidated 

(\ UN ING ‘aap 
ETALLURGY 

TOL. LXXIV. No. 26. 

See CYANIDE Pass 
THE ROESSLER & HASSLACHEZ CHEMICAL CO. 

STANDARD 
Double Crimped | Mining Screens 

THE Ww. Se AT YLER co. 
Cleveland, Ohio, U. S. A. 

Bristol's Patent Steel Belt Lacin 

GREATLY 
REDUCED 

DIAMOND DRILLS 
See Card on Page 76 

READY TO APPLY = FINISHED JOINT —— 

THE BRISTOL CO., 

PORTLAND CEMENT 
More than 21,000,000 Barrels 

Natural and Portland Cement made and suld by 

THE LAWRENCE CEMENT CO., 

NEW YORK, PHILADELPHIA 

See page 24. 

Crosby Original 
4  Single-Bell Chime Whistle 

Harmonious 
Far-Reaching 
Pleasing 

THE WORLD RENOWNED 

MAGNOLIA AntiFriction METAL 
One Grade, One Quality Only 

CHEAPER 7 rs a 

GAGES, VALVES, 
INDICATORS, ETC. 

Miil and Mine Supplies. 
Send for Catalogue. 

CROSBY STEAM GAGE 
& VALVE CO. 

abbit, 
lasts longer —- less friction; saves ot. ico, 
power and rebabbitting. IMITATED 

EQUALLED BY NONE. Sold iy lead lead- 
ing dealers or by 

Magnolia Metal Co, 
New York, Chicago, | Montreal, 

Works: BOSTON, MASS. 

Boston, New York, Chicago, and 
London, Eng. 

STORES : 

" 

JENKINS ’96 PACKING. 
HK aT 
, : Makes perfect joint instantly; does not have to be followed up. se 
te be { 

i) eas tia 

es cae 
oils, acids, &c. Does not rot, burn, blow, or squeeze out. 

American Exposition. All genuine stamped with Trade Mark. 

JENKINS BROTHERS, New York, Boston, Philadelphia, Chicago. 

SULLIVAN MACHINERY CO. 

Sullivan and Bullock Diamond Drills 
Mining and Quarrying Machinery... See Page 9. 

GOLD DREDGE: 

RISDON IRON WORKS 
Offices Stewart and Folsom Sts, SAN FRANCISCO, CAL. 1 

| Milling, Concentrating, Pumping. Air Compressing, 
| Water Wheels, Hydraulic Elevators. 

\ 
Cable “‘Rispon’s.” Codes, ABC, Jiesving & Neal, Lieber’s, Bedford-McNeill, 

"Western Union. 

\. ‘MINING MACHINERY 
A 

ALPHABETICAL INDEX TO ADVERTISERS, Pages 38, 39, 40, 41 

Tur EN  — — 
MONING 4 ov 

NEW YORK, SATURDAY, DECEMBER 27, 1902. 

MILLIONS IN DAILY USE 

PRICES 

“DRAGON” 

Makes joint that will last for years on all pressures of steam, 

Received the highest award—GOLD MEDAL—at the Pan- 

GENERAL LIBRARY, 
UNIV. OF MICH, 

U 

ESTABLISHED 

1866 

$s.00 A YEAR. 

W. B. Thompson Company 

Room 84, Delta Building, 

10 Postoffice Sq., BOSTON, MASS. 

MINING PROPERTIES 
Quis, Ma “SU? 

NFW YORK PHILADELPHIA 

BRIQUETTING MACHINER 

“PNEUMATIC” CYANIDE PROCESS. 
(Patented in U. S., South African Republic, New Zealand, Victoria, New South Waies, 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 Bldg., Denver, Col. 

ML 
== MINING MACHINERY === 

FRIED. KRUPP GRUSONWERK. 

BOSTON 

SEE PAGE 
22 

JOHNSTON & CHAPMAN CO. PERFORATED METALS 
42-44 Michigan St., Chicago, III. 

SEE PAGE 

23 

Engineering 
of America 

Company 
See Page 35 

WANTED 
Oxidized copper ore, carrying at least 40 per cent. metallic 

copper and unrecoverable amounts of gold and silver. 

THE AJAX METAL CO., PHILADELPHIA, PA. 

TING. MACHINERY. 
MAKES ROCK ORE OF 

Fine Ores, Flue Dust, Concentrates, Slimes, Etc. 
Manufactured by 

THE HENRY S. MOULD COMPANY 
Empire Building PITTSBURG, PA., U.S. A. 

Prepared to erect complete Briquetting Plants and guarantee successful operation for 
Copper and Precious Metal Smelters and Iron Blast Furnaces 

DUCES « COs D min Ai TIN = PREASES CAPACITY= 

CLASSIFIED INDEX OF ADVERTISERS, Pages 56, 57, 58, 59, 60, 61, 62. 



ILLINOIS ZINC 
COMPANY, 

THE ENGINEERING AND MINING JOURNAL. 

IMPROVED 

Mine ne Fans 
AMERICAN PRESSURE AND 
VACUUM GAUGES 200, "Tites and 

r= Non-Corrosive 
a Movements. 

DECEMBER 27, 1902. 

We Convey and Elevate 
Everything 

ao i‘ SAND. ROCK, OREs, 
% HOT, IRON, MOLTEN 
wv; RELAG COAL AND s ALT 

Manufacturers of 

SPELTER, SHEET 

ZINC, SULPHURIC 

ACID, AND ACID . We build 

PHOSPHATE. “d ¢ 4 a 

| Built inall | 

q sizes from | 

8 to 24 feet 
in diam. 

Hoisting Engines, Safety Cages, Steel 

and Wood Coal Cars. 

Estimates willingly made. 
New Gatalogue on demand. 

The Marine Iron Co. 
BAY CITY, MICH. 

Peru, Ill. 
W, FISHER, Agent, 8! and 83 Fulton 8t,, 

New York City. 

Telephone 139 John 

Ta 

THOMAS FIELDING, 
P. H. SCOTT, Consulting Engineer. 

- MINING AND MILLING MAGHINERY. 
Agent for 

RAND DRILL CoO., 
Manufacturers of 

Air Compressors and Drills, Cross Com- 
pound Steam and Air Compressors for 

high altitudes a specialty. 

Agent for the 

HOLTHOFF MACHINERY Co. | 
Manufacturers of | 

Milling Machinery for the treat- 
ment of all kinds of Ores. 

1711 Tremont Street, DENVER, COLO, 

The Ludlow-Saylor Wire Co. 
1 ST. LOUIS, MO. 
Perea” Mining Screens and Cloth 

Miners’ Candlesticks. 
SEND FOR CATALOGUE. 

The Mine and Smelter Supply Co., Denver, Colo., 
and Salt Lake City, Utah, State Agents. 

SCHWABACHER HARDWARE CO., Seattle, Wosh., Agents, 

Wheels and Axles 
For Every Class of MINE SERVICE 

WATT’'S SELF OILING WHEELS 
The Highest Quality of Work 

THE LARGEST AND MOST 

Fxclusive CAR WHEEL Manufacturers 
IN THE WORLD 

Drawings and Estimates Furnished for any kind of 
Mining and Ore Car Wanted 

EXPORT TRADE A SPECIALTY 

The Watt Mining Car Wheel Co. 
BARNESVILLE, OHIO, U.S.A. 

Pop Safety 
and Relief 
Valves, 
core meg 

Conveyors 
and Elevators Gea, 

Made by i 

The C. O. Bartlett & sow Co, 
CLEVELAND, O. 

Grade Engi- 
neering 
Specialties. 

Send for 
Catalogue 

American Slean Gauge and Vave WTO CO. 
NEW YORK BOSTON CHICAGO 

Portable flouses 
MADE SUITABLE FOR 

ALL CLIMATES 

Send for Illustrated Catalogue 

BURNTAN =STANDEFORD (0. 
Washington Street, bet. 1st and 2d 

OAKLAND, CAL. 

San Francisco Office: 
40 New Montgomery Street 

™\ ALBANY GREASE 
rae LUBRICATES EVERYTHING 

A sample can of grease and one ALBANY GREASE 
CUP free of charge or expense for testing. 

¥/g MADE ONLY BY ADAM COOK’S SONS, 313 West Street, 
Branch, 31 S. Canal St., Chicago, Ill. New York City, U.S. A. 

g 

E, F, PARKER, Pres. J. H. WHELPLEY, Seo, 

The Parker Rotary Stamp Mill 
The Most Efficient and Modern 

Stamp Mill in the World 

Automatic Self Feed Each Stamp Feeds Itself 

U. S. Patent No. 602,356, April 12th, 1898, 
Canadian Patent No. 65,605, Jan. 2nd, 1900. 

ADDRESS 

THE F.OTARY MILL AND MINING (0. 
604 Bailey Bidg. .*. Seattle, Washington 

Sole Manufacturers, Dealers in all kinds of 
Mining Machinery and Miners’ Supplies. 

SEND FOR CIRCULALS. 

DOWN OWN DRAFT FORGES 

Durable 

Compact 

Efficient 

BUFFALO 
Advanced Practice 

in the Smithy 

BUFFALO FORGE COMPANY. Buffalo, N. 
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American 
CHICAGO NEW YORK WORCESTER DENVER SAN FRANCISCO 

MOTORS FOR MINES AND MILLS. PUMPING INSTALLATIONS, 
THE ELWELL-PARKER ELECTRIC CO. OF AMERICA, CLEVELAND, OHIO 

WRITE US FOR ESTIMATES Designers, Engineers Applicable to 
ND INFORMATION. and Manufacturers of Generators and Motors all kinds of Machinery, 7 secede 

Your concentrating mill should be designed 
to save the highest possible percent- 

age of your values. It should 
do so at a minimum cost 

of operation. It should 
operate during droughts 

and cold snaps. Write 
and see how the HOOPER 

PNEUMATIC CONCENTRATING 
PROCESS meets these various conditions. 

DEPARTMENT 
PRATT KX WHITNEY CO., Hartford, Conn., U.S. A. | i 

Always in stock for imme- 

diate delivery : 

Taps, Dies Ream- 

ers, Milling Cutters, 

“Renshaw” Ratchet 

a | Drills, Lathe Tools, 
SITTIN iweeuuwesmté=i‘ié‘iéereerrté+”™”™rCOC™NN — id aaa || . Slitting Saws, Boiler 

TAPS P. & W. New Process Taps have % longer life than any other made | Punches, Etc, Etc. 
Bost 144 Pearl Str atte, Sweden. 24. Aktiebolaget, V. Low 
Philadelphia Paris i 2ist & Callowhiil Streets. Fenwick Freres & Co, ae Rue Martel, Agents 

Offices e NEW YORK II, BG. 06 6.0.50:5:6:06 00000 Frick Building for France, Spain, Tealy, Belgium, ; Saleen 
. Chica 46 South Coot Street. land and Portuga 1, 

136-138 Liberty St. oui is yee North Third Street. Buck & ittichmen, Ltd., 2 and 4 Whitechapel 
Copenhagen, Denmark ........ Road. Lowener. 
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ALLIS-CHALMERS CO. 
SUCCESSOR gE URE 6 RNR ERR 8. Oo cL TITUS 

THE EDWARD P. ALLIS CO. FRASER & CHALMERS, GATES IRON WORKS, DICKSON SLEG. CO: 

Milwaukee, Wis. Chicago, Il. Chicago, Ill, Scranton, Pa. 

ining M 

BRADLEY 
IMPROVED 
CHILIAN 
MILL 9 2 

hiner 
6-FOOT BRADLEY IMPROVED 

CHILIAN GRINDING MILL 

This mill is driven from underneath 
to avoid oil from the driving gears drop- 

ping into the grinding pan. The three 

solid rollers, each weighing 6,400 Ibs., 

are so rigged to the vertically adjustable 
driving spider that the centrifugal force 
of the rollers augments their efficiency 
for crushing and grinding. 

The roller shaft journals are hinged in 
the spider so as to permit each roller to 
independently adjust itself to the amount 
of material on the ring die. A step box 

fitted with steel wearing rings not only 
supports the spindle’s weight, but also 
prevents its being lifted by the centrifugal 
force of the rollers. 

All bearings are made extra large and 

A adjustable, and special care has been 
taken to overcome end thrust. The ore 
and water are fed to the annular launder, 
placed directly on top of the driving head, 
and are from it spouted right in front of 

each roller. Back of each roller is a 
scraper to agitate the ore bed and to assist 

in washing pulp against the screens. The 
screening surface is extra large, and the 
ring die and roller tires are made of extra 
hard and tough rolled steel. 

f tute Detiduces af 

REYNOLDS CORLISS ENGINES FOR ALL POWER PURPOSES 
Riedler Pumps and Air Compressors 

BRANCH OFFICES : GENERAL BRANCH OFFICES : 
NEW YORK, Broad ExchangeBldg | ee SALT LAKE CITY, Dooly ‘Block. 

PITTSBURG, 1212 Frick Bldg. Bi | CAG W Pe, | 5 We SPOKANE, — 512 First Ave. 

MINNEAPOLIS. 416 CornfachangeBldg SAN FRANCISCO. 623 Hayward Bldg. 

DENVER. 1049 Tremont St HOME INSURANCE BUILDING. LONDON. ENG. 160 Dashwood House 
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LS PAO UAHA) 
SUCCESSOR = TO 

FRASER & CHALMERS, GATES IRON WORKS, DICKSON DFG..€O. 

ee mati: Wis. Chicago,':’liL.. ° Chicago, Il. Scranton, Pa. 

BUILDERS OF 

Sederholm Boilers 
MADE IN SIZES OF FROM 150 H.-P. UP TO 570 H.-P. AND LARGER WHEN DESIRED 

Noted for 

PERFECT 
COMBUSTION 

PERFECT 
CIRCULATION 

DRY STEAM 

EASY CLEANING 

LARGE RESERVE 
CAPACITY 

SMALL SPACE 
REQUIRED 

Low Cost 
of Boiler Setting 

erm oe 
ee 

SEDERHOLM BOILER 

The advantages possessed by these boilers are such as to commend them to careful managers 
and users of steam. They are now in successful use in different parts of the United States, Mexico, 
the Hawaiian Islands and Alaska, in all of which places repeated orders testify to their efficiency. 
Among recent purchasers we would mention the Homestake Mining Company and the Pennsylvania 
Railroad Company, the latter equipping two separate plants with this type of boiler. 

BJ GENERAL OFFICE : AN OL a 

a YORK. Broad ExchangeBldg Sarre. SALT LAKE CITY, Dooly Block. 

anireeeerms © WTO OAN CTO Vac 4 0 BRR ORR ode Renner oe 
SIMD USM AC Gu , 

DAA eS OMI o TNT HOME INSURANCE BUILDING. LONDON. ENG. 160 Dashwood House 

SAN FRANCISCO, 623 Haywant Bldg, 
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COLORADO IRON A WORKS Ci TveN 4 
Oa) 

ORE SMELTING Nite 
EQUIPMENTS 

DENVER, COLO., U. S. A. 

WENTY-FIVE years’ experience in building and 
equipping Smelting Plants should assure our cus- 

tomers of the ability we possess to give them the very 
best and most modern Smelting Furnaces and Appli- 
ances. 

We have designs to suit any class of ore adapted 
to reduction by smelting. 

We make Rectangular or Round Silver 
Lead Furnaces, Hexagonal, Octagonal Ellip- 
tical, Rectangular and Circular Copper Matting 
Furnaces, also all patterns of Reverberatory, 
Roasting or Smelting Furnaces. 

If desired, we build and equip smelting plants | a peice tate: EY t 
. Ce a eee, 8 

and turn them over to our customers in operation. a | Maga || DON’T FORGET m/e Ree de 
4 om Fins ‘p= ee Vy be 

i) Tas 
= | s 

THE COLORADO IRON WORKS (0. = 

that nearly every important improvement in smelting aad , ee = : 
furnaces made in the last twenty-five years, originated ' ed PL 
with 

4 

od 

abi sa” 

i 

n 

WE MAKE COMPLETE EQUIPMENTS FOR 

Stamp Mills 

Cyanide Plants 
Concentration Mills 

We build mills complete for any standard process, 

and turn them over to our customers in perfect 
working order after operating them for any specified 

ea 

COLO. IRCN WORKS CO. time. 
IMPROVED STANDARD CRUSHING ROLLS. 

WRITE FOR OUR NEW CONCENTRATION 
Belt-driven and completely housed. CATALOGUE, No. 7-B. JUST ISSUED 
Furnished with Ring-Oiling Boxes and Side and 

End Adjustments. 
The only Crushing Rolls made that can be run con- The Colorado lron Works Co. 

tinuously on the hardest kind of ore and not corrugate 
or wear the tires unevenly. DENVER, COLO. 

Equipped with Independent Spring Cages and EASTERN OFFICE, : : 8 25 Bread St., New York City 

Multiple Tension Gears, SALT LAKE CITY OFFICE, - - - -  - Dooly Block 
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RONG MO STE oe 

qlee" 
AG | Codes Used 

Sat | A. B.C. Bedford 
Bali | & McNeil 

Moreing & Neal 
Liebers 

wy 
> 

RON) 

CR 

OL @ 

JAY AY Kp y | Cable Address 

: IRON 3 Ss “ Holthoff” 

H. C. HOLTHOFF, Vice PresipEntT 

=== MANUFACTURERS OF 

Stamp Mills. Pyritic Smelters. 

Chlorination Mills. 

Cyanide Mills. 

Copper Bessemer- 

izing Plants. 

Concentrating Transmission 

Mills. Machinery. 
4 e e 

Converters. Mine Equipment. 

Boilers and 

Heavy Sheet 

Metal Work. 

Copper Furnaces. 

Silver-Lead 

}| | Furnaces. 
ee RCO RECO PRO 
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The foreman of the Progresstve Mine Company 

said: «Bill, take that new Box Electric Drill down 

the shaft.” In about a half an hour the foreman 

came back to find Bill wandering around as if he 

was looking for something. «Where in ---- 1s the 

flexible shaft?” asks Bill. «Why, man alive,” says 

the foreman, «there is none.” «Well then, where’s 

the motor?” «You took it down on the drill.” 

Send for Bulletin No. 1021 

Denver Engineering Works 
Manufacturers 

Main Office and Works, 30th and Blake Streets, Denver, Colorado, U. S. A. 

Denver Sales Office, 604-5 McPhee Building, Denver, Colo. 

H. D. CRIPPEN, Sole New York and Export Sales Agent, 52 Broadway, New York City, N. Y. 
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Sullivan and Bullock 

Diamond Drills 
Prospecting 

For COAL and OTHER MINERALS 
By Contract 

Sullivan Undercutters 
Latest ‘lypes 
PICK MACHINES 

Most Rapid 

Most Economical 

Electric Chain Machines 
Improved Design 

To Insure Prompt Attention, Address Department «B” 

ets 
MACHINERY CO. 
135 ADAMS STREET, CHICAGO, U. S. A. 
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The Calkins Co. ee = rl Cal. eo Select Methods 
Zinc Shavings and Sheet Zinc 

ehaianermeiaagiiathhs In Chemical Analysis 
latest and best of the 

Calkins Specialties By Sir WitctraM CROOKES. 
for A a ‘ a ae 
oe A notable laboratory text-book, chiefly inorganic, containing im- 

portant data not usually found in ordinary treatises on analysis. 
Embodying many new processes of modern times, clearly de- 

Bullion Melting Furnaces scribed, and having in addition considerable data devoted to the 
rare elements. Royal octavo, cloth. 

The Calkins Combination Melting and 
Muffle Furnace 

TL TN 

The Calkins Self-Generating Hydro- i 
carbon Burner, Distillate Burners with PRICE, $8.00 { 
Air Compressor, Ore Crushers, Cen- $ 
trifugal Screens, and Complete Labora- tory Dry Crushing Plants. Engineering & Mining Journal, 261 Broadway, N. y. 

Write for Catalogues 

The Denver Fire Clay Co, 
DENVER, U. S, A. 

Manutecturers of HIFELES, GRUCIBLES, SCORIFIERS, FURNACES eFC se Ae 
Boneash, Boraxglass, C., P, Granulated 

Lead and Litharge Iron Sulfide, Etc. 

Arseyers’ Pulp Rolls with Automatic Ore Feeder. 

Wanufacturers, rape Assayers' & Chemists’ Supplies 

and Dealers in . . 9 P, & Heavy Chemicals 

ALL THE LEADING MAKES OF BAT. ANCES CATALOGUE ON APPLICATION 

Furnace with Arch Removed, Showing Rabble and Operating Mechanism. 

ee Seg 

Complete independence of driving rig foundation from furnace proper; no trouble from expansion. 
h rFW (f TS ADVA Th ( fS on mechanical drive, all wearing parts adjustable and outside the furnace; no chains to stretch and break. 

water cooled rabble remaining in furnace without injury ; no doors, no heat loss. 
Dustless feeding and discharge conveyors. onal simplicity of design; long life, small repairs. Furnace erected and operated thirty days to‘prove guaranteed 

ee THE F.M. DAVIS IRON WORKS CO, AYER £00 
MANUFACTURERS OF 

Mining, Milling, Smelting and Power Transmission Machinery. 

WRITE FOR CATALOGUES 
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Safe Clean 

Economical Convenient 

Easily Moderate 

| Operated In Price 

L.& C. Combination Furnace Outfit 
Consisting of L. & C. Furnace, No. 26, Sunset Burner, Blowpipe Outfit, No. 103 

These furnaces are easily operated and very satisfactory and are made in a number of sizes. 
The outfit illustrated above costs $47.00 complete, and with it 140 entire assays may be 
made in 12 hours, using 6 gallons of gasoline. 

SEND FOR ILLUSTRATED CIRCULARS OF THESE AND OTHER SPECIALTIES. 

Fk, W. BRAUN & CO. Manufacturers of Assayers’ Modern Appliances 

LOS ANGELES, CALIFORNIA, U.S.A. © ====General Laboratory Supplies———— 

FOR.... 

HUNTERS 

EXPLORERS 

SURVEYORS 

MINERS 

Mining Engineers 

and Prospectors 
JUST WHAT YOU NEED! 

READY DINNER TUBES 
Keep in Any Climate. Home Look, Taste and Aroma, 

A HOME COOKED MEAL 
Three separate dishes, requiring only water and cooking a few 

minutes. No waste. Every dealer keeps them. 

. Active workers can make $15 a week, 
Sample, 25c; Four, $1.00; Forty, $10.00 and $40.00 of stock in 

the Company, absolutely FREE. 
Purchase of your dealer. Stamp brings circular, 25c. sample. 

CAMPERS 

SEAFARERS 

PICKNICKERS 

ARMY ann NAVY 

AND HOME USE 
ten er 

Address : 
UNITED STATES FOOD CO., New York, N. Y., Phila, Pa. 
AMERICAN FOOD CO., San Francisco, Cal. 
NEW ENGLAND FOOD CO., Boston, Mass. 
WASHINGTON FOOD CO., Washington, D. C, 
CHICAGO FOOD CO., Chicago, Ill. 
PITTSBURG FOOD CO., Pittsburg, Pa. 

PAE BUTI 2 ao 



THE ENGINEERING AND MINING JOURNAL. DECEMBER 27, 1902. 

ROBINS BELT CONVEYORS 

System of three Robins Belt 
Conveyors handling coal from 
barges to bunkers at remodelled 

THIS IS A NEW IDEA 

IN THE 

CONCENTRATION 

OF ORES. 

NO OTHER 

CONCENTRATOR 
EQUALS IT IN RAPIDITY 

OF WORK AND 

QUANTITY OF ORE 

TREATED. 

EASILY ADJUSTED, 

DOES THE WORK 

CLEANLY AND 

THOROUGHLY, NOT 

EXPENSIVE 

TO OPERATE. 

plant of Richmond County 
Power Co., Livingston, S. I.. N. Y. 

ROBINS CONVEYING BELT CO., 
16 PARK ROW, 

NEW STANDARD CONCENTRATOR 

P. B. MCCABE & COMPANY 
602 N. MAIN ST. 
San Juan De Letran 5 

ALSO AGENTS FOR ELSPASS FOUR ROLLER QUARTZ MILL. 

LOS ANGELES, CAL. 
Mexico City, Mexico. 

NEW YORK CITY. 

WE WILL BE 

GLAD TO SEND OUR 
BOOK OF 

TESTIMONIALS. IT IS 

INTERESTING. 

LARGE 

CAPACITY, 

REQUIRES VERY 

LITTLE CLEAR 

WATER ON 

TABLE. 

EASILY 

CLEANED. 

axcurRme 

FO USP Ta PER PD 

FR AER PEN 

mara 
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CARL BINDER; C. E. 
Office:—Rooms 903-906 Schiller Building, 103 Randolph St. 
Works:—Ashland Avenue and Bloomingdale Road. 

Chicago, Hl. 
Manufacturer, Builder and Sole Licensee in the United 

States, Canada and West Indies of 
OTTO AERIAL WIRE ROPE TRAMWAY 

The Most 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 Mines, Mills, Smelter Buildings, etc. 

This Cut shows an Otto Tramway Car with patent 
Universal Friction Grip by which the Cars are Automat- 
ically Attached to or Detached from the Trucks or Ropes. 

This Grip is unquestionably the most perfect Rope Grip- 
ning Device in existence. 

Arizona & Sonora Manufacturing Co. 
NOGALES, ARIZONA. 

ROY & TITCOMB, INC., SALES AGENTS, 

} 

i 

} 

j 

DESIGN, MANUFACTURE AND INSTALL 

Stamp Mills, Cyanide Plants, Chlorination Plants» 
SmeltinggPlants, Hoisting Works, Pumping Plants, 3 

Pipe Lines and Complete Mining Equipments, 

And Turn Plants over to Purchaser, with Steam Up and Ready to Operate. 

Correspondence Solicited. 

“Muir Improved” Steel Plate Friction Clutches 
ARE RELIABLE and DURABLE 

OCCUPY SMALL SPACE 

MECHANISM STANDS STILL 
when thrown out and can be adjusted while the shaft is 
running 

EVERY CLUTCH GUARANTEED HIGH SPEEDS NO DISADVANTAGE 

Link Belt, . 
ae: SALEM BUCKETS sz. 

SEND FOR ° e “SALEM” e 

CATALOGUE ELEVATOR BUCKET 

, AND 

re PRICES 
Pat’d. Oct. 14, 1902 

SKILLIN & RICHARDS MFG. CO. 
Power Transmission, Elevating. and Con- 

veying Machinery 

127 Fulton St. CHICAGO, ILLS. 

Report Book for Mining Engineers 
By A. G. CHARLETON 

An invaluable skeleton Mining Report Book: for 

every Mining Engineer who has to examine and re- 

port on mining properties. A great deal of time can 

be saved by taking advantage of the outlines em- 

bodied in this excellent work, as the notes contained 

therein will be found suggestive and useful to mining 

and business men. This volume presents concisely 

and tersely complete and absolute details which are 

essentially necessary to have convenient in order to 

obtain a correct consensus of the value of a mining 

property. Oblong Roxburghe Leather, in portaple 

shape for pocket use. PRICE $2.00. 

The Engineering and Mining Journal, 

261 Broadway, - - - New York. 

ns 

Zz > co — rm = = 
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American Engineering Works 
CHICAGO, ILL. 

“ 

The Overstrom Table 

embodies all the good peints of the Wilfley with more available 

surface and closer work. It embodies valuable new ideas, the 

beauty of which is that they are proved in practice to show better 

results than have been obtained by any other table. The concen- 

trating action obtained by the Overstrom Table is as distinct as its 
principle of design is ingenious. It is interesting in theory, and 

proved to save more than any other table in practice. 

Post Hammer 
(Patent Applied for) 

Hammers for opera- 

tion by steam or 

compressed air, 

Our Post Hammer 

(Patent applied for) 

made in sizes 100 

and 250 lbs.; falling 

weight will reduce 

cost of forgings 60 

per cent. 

Spiral Riveted Steel Pipe 

Made of the Best Steel in the Best Way, carefully tested before 
shipment and capable of withstanding high pressure. The most eco- 

nomical and satisfactory pipe for mining uses. Made black, 

asphalted or galvanized. Let us estimate on pipe and fittings. 

We have had diffi- 

culty keeping up with 

our orders for AEW 

steel roll shells, but are 

increasing facilities to 

meet our _ increased 

trade. The roll shells 

that give the most wear 

for a dollar’s worth of 

outlay are made by us. 

UTAH AGENTS: Utah Mining Machinery & Supply Co., Salt Lake City 
CALIFORNIA AGENTS: Rix Compressed Air & Drill Co., San Francisco 

2 

_— — Co So 29 = rm CS 
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ESTABLISH ED 1857 

_, AERIAL RARE 
eae 

¢ UARRIES- 
ELEVATORS, ETC: { Ea 

aoe id oe mi) iS ROPE CO, 
en aes ; ~ LOVIS " ¢ ee: 

— 

L 

A 

~ 

32 CENTRE ST. NEW YOR ¢ 

: a gic ies * mie as Napier ; 0 emt S toa. 3/ LAR me en Oh 1 Ge. Oe) Oe al 
ie! ele sats Pics gue: 4 re 

65 FREMONT ST.SA eae 

eT TRAMWAY.AT SAN JUAN GOLD MINING CO. sonra a COLO. . 

eR Cd es i ati 

NO BREAK A GE 
AULTMAN RETARDING CONVEYORS 

not only avoid the accidents common to monitor aud incline conveyor systems, but the breakage of coal is reduced 
to the minimum. 

Operators confronted with the problem of bringing down coal from high levels will be furnished with full in- 
formation concerning our system upon request. Estimates and designs gratis. 

BRANCH OFFICES 

716 Fidelity Bidg., Philadelphia. 701 Empire Bidg., Pittsburg. Charleston, W. Virginia, 

Uta "AULTMAN’ COM aoe “ec a 
pe 

Coe 

&&& Engineering and Mining Journal. $5.00 a Year, in Advance. 222 

Wire Rope Wire Rope Steel 
for all Fittings and and Copper 
Purposes Blocks Wire 

OEBLING i 

TRENTON, N. J. |: 

Agencies and Branches 

New York, Chicago, Cleveland, : 

San Francisco, Phila. Atlanta. 
Address: ‘ 

John A. Roebling’s Sons Co. 

ir 4 
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Sew erry * 

See these wires--how they interlock? Note the smooth surface also. FOR HANDLING 

s COAL AND ORE 

sae eee 

SS 
cc 

cs SS C= Se 

=~ 
No displacement of wires in any event. Gives much greater service than 

other cables, and adds correspondingly to the life of the rolling stock. NM  S hs 

THE PATENT 

Locked-Coil Track Cable 
used only on the Patent 

BLEICHERT WIRE ROPE TRAMWAY " ~~ The Brown Hoisting Machinery Company 

i 

{ 

i SUPERIOR TO ALL OTHER SYSTEMS. Cleveland ‘New York Pittsburg 

| Trenton, 

SY 5 My) 

London 

sae oe a=" TN TNL tured by 

Manufacturers, Engineers and Contractors and sole licensees in North America for the 
Bleichert System. Also Wire Rope Equipment for Cable Hoist Conveyors, Surface and 
Underground Haulage, Transmission of Power, etc. Illustrated book upon application. ae 

NEW YORK OFFICE—Cooper, Hewitt & Co., 17 Burling Slip. 
CHICAGO OFFICE—1114 Monadnock Building. 

Double Rope 

Elevating, Conveying and Power Transmitting Machinery ei |\ - 
_ | APPLIANCES FOR THE HANDLING OF MATERIAL 4 ay Vulcan 
| either in bulk or packgage. ELEVATOR BUCKETS, } Ze % Z Z 5 
| steel and Malleable Iron; CONVEYORS, Screw, Rubber . Be Pig Ropeways 

Belts, Link Belt, and Cable: SHAFTING, BEARINGS. iy 1 ; Y (Single Rope 

ROPE TRANSMISSION EQUIPMENTS, Gearing and System) and 
Power Transmission Appliances of all kinds. Perfor- Other Rope 
ated Metal. Wire Cloth and General Supplies. Haulage 

: Our catalogue No. 26 (440 pages, cloth bound) will ——- SS = - - == = . : Systems 
ELEVATOR BUCKET. be sent upon application, without charge ; 

H. W. GALDWELL & SON GOMPANY Sn ee 
GENERAL MACHINISTS : Works, ~~ San EF . Calif 

17TH STREET AND WESTERN AVENUE, CHICAGO. ILL. OrKS, mining Macninery SAM Francisco, Wall, 

DROADERICNS Dion Rape 
ODEN 9 xanainstsrouisna. 00 FES" 
SS bh CD SAQA >‘ 

Photograph of ordinary steel rope after 4% years’ wear, show’ng broken wires. 

Photograph of our Celebrated PATENT STEEL ROPE after 6 years wear 1!N SAME PLACE, doing double 
the amount of work 

WIRE ROPE TRAMWAYS 
| 

| 
[ 

OF EVERY DESCRIPTION FOR EVERY PURPOSE. 

33 SOUTH STREET, NEW YORK 
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WITTE GASOLINE HOISTS | | 
A Hoist which will not fail to work after the blast is touched off. 
Designed and perfected by experienced mining engineers with particular reference 

to this adaptability to MINE WORK 
Easily transported. Built in large “quantities and to standard gauges, insuring dupli- 

cation in repairs. Write for Catalogue D. 

WITTE IRON WORKS CO., 518 West 5th St., Kansas City, Ilo, 

ENGINEERS 
Complete Power 
Plants for Every 
Service 

ENGINEERING AND MINING JOURNAL, $5.00 a Year in Advance | aaa dle 
Ne Branches: 

New York, Los Angeles, Seattle. 

HERCULES 
Friction Drum Geared Hoists. 

IN SIZES 4H. P. AND LARGER. 

. A STANDARD ENGINE. 

Several Thousands of Hercules 

Engines in use. 

THE COFFHIELD 
Gas, Gasoline, and Distillate Engine. 

For Irrigating, Mining and Pumping Plants. 

Satisfies in durability and saves in 

expense. The Coffield is built for 
hard service and highest economy. 

Best Engine for the money on the 

market. 

Reliable, Simple, 
Strongest. 

Send for our figures and 
ave money. 

R. M. CLOSE, Agt., 
117 No. Main St., 

LOS ANGELES, CAL. 

n 

) HERCULES GAS ENGINE WORKS, 
San Francisco, Cal. 

LIDGERWOOD HOISTING ENGINES; | WORLD LIFE 
OVER | Are built to Gauge onthe Duplicate Part System. Quick Delivery assured By Prorzsson ALEXANDER WINCHRLL. 

FOR QUALITY AND DUTY a e0n | SEAN TARTAN I precincts ty saver 
IN sina STEAM AND ELECTRIC HOISTS from. thei icenesi - their disolations 

t t. 

CABLEWAYS, HOISTING AND CONVEYING DEVICES Written in facile and easy English. 1smo, 
cloth, illustrated. 

PRICE, $2.50. 

Philadelphia Rew Orleans LIDGERWOOD MFG, CO, Engineering and Mining Journal, 
Pittsburg 
Boston conte 96 LIBERTY STREET, NEW YORK 261 Broadway, New York 

Lake Shore Engine Works 
MARQUETTE - - MICH., U. S. A. 

FOR MINING, QUARRYING, LOGGING, DAM CONSTRUCTION, ETC. 

Brown Corliss Engine Co. 
CORLISS, WIS. 

MANUFACTURERS OF 

Heavy Duty Corliss Engines, 
Hoisting and Pumping Machinery, 

Rolling Mill Work and Mining Machinery. 
; Woolston & Brew, Pittsburgh Gage & Supply Co. 

AGENTS: ; New York, Boston, Philadelphia. Pittsburgh. 

HOME OFFICE, CORLISS, WIS. 

Hoisting Plants 
From the Smallest to the Largest 

Cages, Cars and Skips, Winze Hoists, Tram Plants, Semi Man- 

ganese Steel Stamp Shoes, Chilled Skip Wheels, Chilled 

Car Wheels, Semi Steel Drill Parts, Iron Cast- 

ings, Brass Castings, Heavy Forgings. 

CHS.  NOORE & (0. 

' 
} 
' 
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hg = Joshua Hendy Machine Works, 
’ 

<Only serves to show the durability 38-44 Fremont St,, San Francisco, Cal, 
e 

Brownell Engines Engineers, Iron a and Machinists: 
Mining Machinery and Supplies 

We also make boilers, heaters and 
tanks. Send for Catalogue 27. 

THE BROWNELL & CO,, Dayton, Ohio, U. S. A, 
Hoisting and 

Pumping 
Water Wheels Machinery 

and Water Hydraulic Mining 

Se a = = Sawmill Machinery 

fl vn 
Boilers, Engines 

and Pumps 

Ore and Water 

Buckets 7 G AND HAUL 
Skips, 

= Mining 
Established 1857 Incorporated 

LITCHFIELD FOUNDRY & MACHINERY CO., LITCHFIELD, ILL. Cars, _Tee 
Rails 

The Contractors’ Plant Mfg. Co. Improved 
(LIMITED.) Triple- 

GEORGE F. MISNER, Manager. Discharge 

MANUFACTURERS OF Two 

Steam, Horse and Hand Power’ Stamp 
Mills 

DOUBLE CYLINDER SINGLE DRUM HOISTS. 

The above form of Hoisting Engine has certain features of construction which make 
it superior to all others. It is mounted on a single solid base, with standboard for the 
operator. The engines are reversible link-motion and the drum is fitted with post- 
brakes, which assures quick and safe operation. The design is compact and superior 
and the construction strong and substantial. We furnish them either with or without 
clutch pinions. The above cut illustrates an 8% inch by 10 inch. Other sizes in 
stock and built to order. 

Hoisting Machines, 
Steel or Wood Derricks and Cranes Complete. 

Derrick Irons and Contractors’ Supplies. 

BUFFALO, N. Y. 

THE FIRST THING TO CONSIDER 
in mining is the safety of your men. 

The Rundle Powder Thawer 
Insures safety as it prevents explosions. 

Is endorsed by the Colorado State Commissioner of Mines, and 
is recommended by users generally. 

Is the only device on the market that is safe, economical and 
simple. 

Is manufactured of best galvanized iron and is very durable. 
The powder is less confined, as both ends of the tubes are open Tus 

and there is no danger of a part of the stick remaining in the HEN ocr nat See 
tubes. Warm water completely surrounds the tubes, and the —— 
powder is constantly kept in a working condition. 

Accidents are unknown when handling explosives in 

The Rundle Powder Thawer 
$5.50 buys a Rundle Powder Thawer, and a Rundle Powder Thawer 

| insures safety to your men. 
Directions for handling: Fill reservoir with water, place the powder 

in the tubes and put two snuffs under the reservoir. Fill bottom of can- 
} dle stick with water. 

You need one! Why not get it before it is too late? If you want to 
know more about it, write us. 

1 | <GHEE> TNE HENDRIE 8 BOLTHOFE IPG, 8 SUPDLY C0. : 
1621-1639 Seventeenth Street, DENVER, COLORADO 

CLOSED 
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CASSEL 

Self- Governing Wheels 
Unequalled for speed regulation under 

the most extreme variations of load 

HALL STEAM PUMP COMPANY | 
Steam and Power 

PUMPING MACHINERY 
AND 

AIR COMPRESSORS 
Single, Duplex, Tandem 
and Cross Compound. . 

Correspondence Solicited. 

PITTSBURG, Pa. 
Automatic Governing Mechanism 
Self-Contained and as Simple in 
construction and operation as 
ball governor of steam engines 

Especially well .adapted for the conversion of 
waterpower for Electrical Generating, Mines and 
Collieries, Concentrating Plants, Air Compressors, 
Stamp Mills, Saw Mills, Cotton and Woolen Mills, 
Quarries and Brick Yards, Potteries, Pulp and 
Paper Mills, Flouring Mills, Smelters, etc. 

“GOULDS EFFICIENT TRIPLEX 
POWER PUMPS” 

56 Broad Street Ave., E. C., London, Eng. Send Us Your Name 

ae SEND FOR CATALOGUE \ \ SM Just From Press 
: N § ‘ 

The Cassel Automatic Water Motor Co. SN s \ \ ‘< A 160 Page Book Handsomely Illustrated 
For Europe address P. O. BOX 381. \ S N N Containing Much Valuable Information 

The Cassel Self-Regulating Water Wheels, Ltd., Seattle. Wash., U. S. A. \ WE WANT YOU TO HAVE ONE 

a “ij 
Tue Goutps Mre. Co. 

Works and Main Offices 

SENECA FALLS : NEWYORK 

M6 Va Mh We 
Chicago Pneumatic 

Tool Co. 
Fisher Building, CH1caGo 
gs Liberty St., NEW YORK RZ —_—— a e 

{ Morris MACHIN 
tS 

ee 

Se 
Pneumatic Drills, Ham- 

eR 

mers, Hoists, Riveters, 

and appliances of every 

description. 

Complete Air Plants 

Installed and Fully 

Guaranteed. 

FNC OO fo) 
SS SSS 

Fe 

| 
New YoRK OFFICE 39-41) CORTLANDT ST. 
CHicAco OFFICE 61-69 No. JEPFERSON ST. 

SS eS ee I —— 

Write for New Com- 

pressor Catalog 

IN] /OLDEST.LARGEST AND STRONGEST CONCERN OF | 
WITS KIND IN AMERICA. WE/N/7E CORRESDONOENCE | 

THIS ILLUSTRATION SHOWS A PAIR OF f 

McCORMICK 
TURBINES 

operating generators in the power plant of 

the Boston & Montana Consolidated Cop- 

per & Silver Mining Co., Great Falls, Mont. 

Head, 40 feet; 2,800 horse power ; weight, 

300,000 pounds, irrespective of power 

connections, draft tube or supply pipes. 

Oil Chemists Handbook 
BY E. HOPKINS 

A practical working manual, told in clear and concise 

language, for the use of manufacturers, dealers and 

chemists. 8vo. cloth, with numerous charts. 

THE HEAVIEST PAIR OF TURBINES BUILT 
PRICE, $3.00 

These Turbines were tested at Holyoke 

and gave 85 per cent. efficiency. 

S. MORGAN SMITH CO. 
Hydraulic Engineers and Machinists 

YORK, PA., U. S. A. 

ENGINEERING AND MINING JOURNAL 

261 BROADWAY. NEW YORK 

Loomis-Pettibone Gas Syste 
Complete installations for producing gas 
for use in engines and furnaces, using 
bituminous coal, anthracite coal, or wood. 

SMALL WATER REQUIREMENTS PAMPHLET ON APPLICATION 

Loomis-Pettibone Co. 
ENGINEERS | 

52 BROADWAY NEW YORK CITY | 
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“Ceco” Electrical Machinery 
includes alternating current generators and trans- 
formers direct current Motors and Generators 

OUR MOTORS FOR [MINING SERVICE 

are made in three styles: open, semi-enclosed 
and enclosed. All of the highest grade. 

Our Catalogue No. 34 is interesting, may we send it? 

ENCLOSED  CECO" MOTOR Christensen Engineering Co., Milwaukee 

Select Methods in ee SAMSON TURBINES 
. hemical Analysis Bt Ars oo 5a ! Ayes AA Per or CELEBRATED FOR 

af i. SF cmmensen a High Speed and Efficiency, Great Power 
oS ee If ae ie ] and Strength, Balanced Gates, 

A notable laboratory text-book, chiefly ii f Mi. ae XH Steady Motion. 

ieee SS —_ not CBP ” = ; Rss s / ESPECIALLY ADAPTED TO DRIVE 
usually found in ordinary treatises on mt , f : ea hed: . 1); . : eee eee Sail | | Nae ae Mining, Milling, and Electrical Machinery. 
—, of Fg em page clearly ~ ' Pal ry Sie ; “ WE BUILD THE 
sribed, and having in addition consid- ’ ; he , ee. ; \ 

erable data devoted to the rare ele- cam a eee: ( : “Cascade Water Wheel” 
ments. Royal octavo, cloth. 4 ye 4 : > FOR HIGH HEADS. 

Price $8.00 Seer eats \\ = SS “ : en oN Write Dept. “E” for Catalogues. 

oe ; a te ) mAs : SPRINGFIELD 
Engineering and Mining Journal Bilis. Bee ae oe ey OHIO, U.S. A. 

261 Broadway: New York belek eee re ee Wl §©6HARRON, RICKARD & McCONE, Sales Agents 
vie adit aE ee gee for California, Arizona and Nevada. 

THE NEW AMERICAN TURBINE 
VERTICAL AND HORIZONTAL 

High Efficiency Steadiness of Motion 

Easy Working Gate Senp FoR CATALOGUE 

The Dayton Globe Iron Works (0., - 
155 Ludlow Street, DAYTON, OHIO 

== 

wu aceon 

i 

THE 

Norwalk Iron Works Co. 
SOUTH NORWALK, CONN, 

If the Pelton Wheels 

could not be depended upon for high efficiency and 
continuous service, attempts would not be made 
everywhere to imitate them. 

Unscrupulous manufacturers do not imitate im- 
perfect or unsatisfactory wheels. That the Pelton 

is the highest possible standard, is evidenced by its 
host of imitators. 

Send for Catalog—free. 

Pelton Water Wheel Co. 

MAKERS OF 

AIR 
GAS 

COMPRESSORS 
113 Main Street, 143 Liberty Street, 

SAN FRANCISCO, CALIF. NEW YORK CITY. For any Volume and for any Pressure 
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DIAPHRAGM PUMPS | Who Builds the Best Mine Pump? | To California 
a ———— Through Colora 

—_ == ——_ [SS ESS =—=—_ = —_ fd 

= SS 5 = 325 SS S22 SE = =F = By all means the most interesting way 
= = = = =.= == = Ss = ss = » reach California is via Denver and 
= Ss =< = = =— = SS = = — alt Lake City. We have selected that 
—  —__— — = = = = = = route for our Personally Conducted 
=—— a — =< — = = = = = twice-a-week excursions, planning the 
= = = S2.0868585 28 SS 5S = train schedule so that all the magnif- 
= = == = == == a = = = cent Colorado mountain scenery is 
= = om = — on a wane ee oe —— om passed by daylight. These excursion 
=. — ————— em ae parties travel in Pullman Tourist Sleep- 

ers RRR RRR? ORES SNF RNIN nn Seaman mate ing Cars, which are thoroughly comfort- 

SS=- => oe Sar i able, contain every convenience and cost 
— — IO—— SE — — — much less than the ordinary Paollman 

sleeper. The rate for a berth holding 

FRED. M. PRESCOTT, STEAM PUMP CO., Milwaukee, Wis. oe See eS to California, is only $6.00. Kindly 
write for particulars. Inclose six cents 
in postage for our beautiful seventy-two 
page book on California, full of illustra- 
tions. Address 

j P. 8. EUSTIS, Gen. Pass. Agent, 

ciple ee een aiia Cc. B. & Q. R. B., Chicago, Ml. 

Union Elevator & Machine Co. AIK COMPRESSORS — — 
144-6 Ontario St., Chicago. N. A. CHRISTENSEN, !2!21217 Herman Bide. | a miaiag. Neural | 

OUR EMERGENCY MINE PUMP. 
Simplest most compact and durable made. No partitions to eat 

out. Few joints, which are easy of access. Outside packed. 

Write for our Catalogue No. 16 on 

We can arrange for any conditions of service. 

Compound, Triple & Condensing. 
Let us quote you interesting prices. 

Often Imitated Wsver Equaled 

RECENT IMPORTANT IMPROVEMENTS 

_ STEAM ': Shallow Mines 
Cheapest Coal Washing 
ang ‘ PUMP a oe 
ost cient i rainage 

Most Durable i Contractors use 

Over 20,000 ee eee 
in Use. No Easily Deranged Outside Mechanism. 

Catalegue Free Muddy or gritty liquids handled without injury to the pump 

Pat. Pending. 

PENNA. PUMP CO., Ashland, Pa. Pulsometer Steam Pump Co. “*wew'vone 

ELECTRIC PUMPS 
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 

—_ 

GENERAL OFFICE, Schenectady, N. Y. 

awa New York Office, 44 Broad Street. Denver Office, Kittredge Building. 
oe rec t e to 

wart THE JEANESVILLE IRON WORKS COMPANY, 
No. 1328 Seventeenth St., Denver, Colo. JEANESVILLE, PENNA. 

POINTS OF ADVANTAGE OF THE JEANESVILLE 
MINE PUMP. 

Absolute certainty of working. 

We have numerous records of our pumps in case o! 

drown-outs working under water to a depth of from ic 
to 60 feet. 

Simplicity, accessibility and sub-division of parts, there 

by reducing cost of repairs. 

In case of necessity the capacity can be greatly increas 

ed over that at which pump is rated. 

SEND FOR ADVANCE SHEET No. 15. 
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‘THIS IS A 
TRIUMPH PUMP 

Mining and Irrigating Pumps aaa 
ee ee The Goth Centrifugal Pump. 

I am manufacturing 3 different styles of pumps, 
therefore can supply your wants for any amount . 1 Sion’ 
of water and for any depth and source. ‘ * 

DEEP WELL PROPELLER PUMP 
ROTO-PISTON . DOUBLE PLUNGER 
DUPLEX ROTARY FORCE PUMP 

For pumping tailings and for agitating and cyaniding 
same, I makea Propeller Pump so fitted that I will guar-, 
antee it to handle tailings without any perceptible wear. 
This pump will be sent on trial to parties furnishing 
satisfactory references. I also make complete cyaniding 
agitators, including tanks set up ready for use. It will 
pay you to investigate these pumps before buying a plant 

WRITE FOR CATALOGUE. 

209 N. MAIN STREET, 
P ° K ° WwW O O D ’ LOS ANGELES, CAL. 

FACTORY, 923-925 N. MAIN STREET. 

IM thut» FB a aE ts AOmy 

This cut is from Gotn’s to-inch high 
pressure centrifugal pump. It will 
taise 4c0o gallons per minute So to 100 
feet high. Made in sizes from % inch 
to 36inch. Gold and Silver Ores By 

WhatisTheir Value? “* "FRR". FOR 

Mines, Irrigation, Dredg- 
ing, Water Works, etc. 

We make these pumps for use in 

Mines, Railroads, Elevators 

Water Works, Etc, 

And guarantee that there will be a steady and 

constant stream in one direction withcut jar. 

vibration, pulsation or water- hammer. 

NO OTHER PUMP WILL DO THIS 

A PERFECT PUMP, PERFECTLY 

BALANCED AND LIFTS ON CENTRE 

LINE VERTICALLY. NO NOISE. 

S. W. LUITWIELER CO,, 
405-407 North Main St, 

LOS ANGELES, CAL, 

—— ; = ~ SCRANTON 
1 . ene ees 

| 

We are seeking the trade of the coast 

country and know we can please points 
This excellent little vademecum incorporates simple directions as te 

sampling ores, and descriptions of tests for Gold and Silver, which cam be 

made in the field without any particularly elaborate apparatus. It also in- 

cludes over 20 pages devoted to the definition of mining terms and the ae-, 

counts of minerals found in connection with Gold and Silver. 

of economy and durability. Write for 

designs and estimates, or a catalogue. 

T. R. GOTH & CO. 
Pumping, Mining, and Irrigating 

Machinery, Quartz Mills, En- 

gines, Boilers, etc. 

$5 FREMONT STREET, 
SAN FRANCISCO, CAL. 

32mo. Leather flaps. 

PRICE, 75 CENTS, POSTPAID. 

The Engineering and Mining Journal 
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(id csiaisl aaa ead DD LAR + STEAM PUMP COMPANY’S 

| ' IN SCRANTON STEAM PUMP CO. 
Marion Street, SCRANTON, PA. 

And Pumps for every 

other service. Have every pi | | | PS 
good quality desired. 

iran 

ee 

ate —o 

wh zt 
Lippincott Steam Separator 

Absolutely dry steam 
guaranteed. 

Indicators, Reducing Wheels, Plani- 
meters, Oil Filters, Water Columns, 

Steam Traps, Shaking Grate Bars, Furnace 
Blowers. : : : : : : : 

SPECIALTY DEP’T CATALOG FREE 

UNION STEAM SPECIALTY CO. 
Marion Street, SCRANTON, PA. 
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Chisholm Boyd & White Company 
Engineers and Contractors for Briquetting Plants 

“~~~ BRIQUETTING MACHINERY 

Briquette Our 
veer Improved 

Flue Dust 

Fine Ores W hite 

Calcines 

Concentrates Mineral 

Slimes 
p 

“ ress. 
Other Mineral U. S. LETTERS PATENT 

Fines No. 600,188 

Increases the capacity of the Furnace from 10 to 25 per cent. The only successful Machine for the purpose. Our Machinery and System of Briquetting have been adopted by all the 

prominent Smelters in the Country. Sent ontrial and satisfaction guaranteed. Catalogue giving full description sent on request. 

° ° ° Offi d Works: 57th and Wall Street 
Chisholm, Boyd & White Co.,; Chicago, Ill., U.S.A. Cable Pir Alot ae ele Code 

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 combi- 
nation 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. 
We are obtaining: 
LEAD FREE FROM ZINC; 
ZINC FREE FROM LEAD, and carrying usually less than 1 

per cent. Iron; 
IRON FREE FROM LEAD, and carrying less than 10 per 

cent ZINC, and whatever COPPER SULPHIDES may he pres- 
ent. 

These machines are the development of 15 years’ experience in 

ING CON Dak Sc, MACHINERY 2 kittie 'SHING BLANTON acon 
tYING TENINGS 

COMPLETE EQUIPMENT OF PLANTS 

E. A. BLANTON, Jr., ttanecr? Bourse, Phila., Pa. 

pe A CORNER IN ERECTING YaROS OF INE as 
-. © HAMIIOND (F6-Co-ine-WorKs- Sd 

the art of concentration of ore. 
HAMMOND MANUFACTURING CO. Special Illustrated Catalogs on Application” 

100 First Street, MANUFACTURERS OF PORTLAND, ORE. Correspondence Solicited 

IRON FRAMED, SELF CONTAIN- SA M i” M | | te 
ED, CUSHION BATTERY 

PATENTED IN UNITED STATES AND FOREIGN COUNTRIES. 

ORE FEEDERS, TRAMWAYS, ETC. PLACER MINING DREDGES 

SEND FOR CATALOGUES AND PRICE LISTS 

AMERICAN CONCENTRATOR (0. 
JOPLIN, MISSOURI, U, S. A. 
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FRIED. KRUPP GRUSONWERK 
MAGDEBURG-BUCKAU [GERMANY] 

MINING MACHINERY 
ORE CRUSHING; SEPARATION AND CONCENTRATION; 

Stone Breakers of especially strong construction. Separators, Ex hausters, Hydraulic Classifiers, Percussion 
ROLLER MILLS, CHILIAN MILLS, BALL MILLS. Tables, Jiggers, Rotating Round Tables. 

For dry and wet crushing. About 2,000 at work. LEACHING PLANT, 

STAMP BATTERIES, COMPLETE GOLD ORE DRESSING PLANT. 
Shoes and Dies or Krupp’s Special Steel. 5 : 

a. For treating by the wet method with Stamp Batteries. 
AMALGAMATION. Amalgamation and Concentration. 

Amalgamated Tables and Pans, Laszlo’s Gold Amal-} b. For dry crushing by Ball Mills, Dust Extraction and 
gamators, Settlers, etc. Leaching. 

LARGE TESTING STATION FOR CRUSHING AND DRESSING ORES AT THE WORKS, 
For Canapa: Jas. W. Pyke & Co., Merchants’ Bank Building, Montreal. 
For the Unirep States: Thos, Prosser & Son, 15 Gold Street, New York. 

For Soutn Arrica: United Engineering Company, Ltd., P. O. Box 399, Johannesburg, S. A. R. 
For Great BRITAIN AND IRELAND: W. Stamm, 25 College Hill and 62 Cannon St., London, E. C. 

ry AGENTS: {E Mexico: Pablo Bergner, Apartado 549, Mexico. 

THE J. H. MONTGOMERY MACHINERY COMPANY, 
DENVER, COLORADO, U. S. A. 

Some one might ask 

who makes the best 

Rolls on earth. If 

you'll send for our 

catalogue then you'll 

a Ws i know, and we’ll glad- 

I ly send it to yov, if 

you will write and ‘ . p 
WHEN SHELLS ARE TC BE CHANGED TAKE 

OUT THE SPRING RODS AND LAY ROLLS 
WHERE YOU’RE AT. OPEN LIKE THIS CUT. 

tell us 
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PORTLAND 

DRAGON 
CEMENT. 

eS 5d PN 
ele te epee Le LL 

MANUFACTURED SINCE 1889. CAST STONE PRESS 
Adjustable to 36 Different 

BUILDING BLOCKS 
Hollow or Solid for Dwellings, Factories, Tun- | 
nels, Bridges, Etc. 5 Patents. Manufactured by : 

NOYES F. PALMER Engineer 
Brooklyn, N.Y. oncrete 

i 

' wiih No other American Portland has a better record. Stands Every High Test. 

Ee Pac ena ie MILLIONS OF BARRELS 
ens Be Gly | © ieee 

¥ Michal Lee serait Made and Sold by the 

Se LAWRENCE CEMENT €O., No. 1 Broadway, New York. 
pease att Aton od 

used in Heavy Masonry, Concrete Foundations, Tunnels. 

Construction } 

CROWN DRYER 
ERNEST R. ACKERMAN, President, Asso’c. Am. Soc. C. E. st 7 

M. 8S. ACKERMAN, Vice-Pres. T. B. OSBORNE, 2NpD V. P. 

L. V CLARK, 15th and Market St., Philadelphia, Penna. 

ma Dry Bi-products, a 

eam clay, starch feed, as Be 
4 etc. Economical- Re RLY 

OnE ly—With pure air. OrverR> 

The Crown Dryer Co., fy Euclid Ave 

Alsen’s American Portland Cement 
An Artificial Portland Gement 
of the highest character, made 
under the direction of chemists 
and engineers connected with 
the Alsen’s Gement Works of 
Hamburg, Germany. 

Ore Smple Ginde 
Acknowledged to be the ie 

Made. Baa 

a 

in use at the dificrent 
Smelters and Sampling 
Works. 

Ores, Concen- 

trates, Marl, 

Slag, Coal, Sand, 
7A ay * os 
C lay ’ Etc. ’ a tc. , i ‘ Superior to all other American Portland Gements, 

absolutely sound, uniform, and of great strength. 

SINCLAIR & BABSON, Gen. Agts, 

Works at Alsen, Hudson River, N. Y. 45 BROADWAY, NEW YORK. 

oo "» ORE ? ROCK CARRE CRUSHERS. 
Havemeyer Building, New York. Send forCompletely Illustrated Catalogue. 

Leadville 
GOLO. 

PER TON 

(sround in the (sriffin Mill Inexpensive to install 

Greater Gapacity 

| An Unparalleled Record of an Unparalleled Mill | 
Note.—In addition to the large number of Griffin Mills in use wherever Portland Cement is made, we are furnishing mills on new 

orders during the present year to the following Portland Cement Works, some of them to replace ball and tube mills already installed: 

Associated Cement Manufacturers of England. Great Northern Portland Cement Co...Baldwin, Mich. 
Lehigh Portland Cement Co............ Ormrod, Pa. Midland Portland Cement Co......... Bedford, Ind. 
Lehigh Portland Cement Co........... Mitchell, Ind. Bonneville Portland Cement Co........ Siegfried, Pa. 
Lehigh Portland Cement Co......... Wellston, Ohio. Iroquois Portland Cement Co...... Caledonia, N. Y. 
Central Cement Co...........sccoeees Copley, Pa. hie Portland Cement Co.......... Alpha, N. J. 
Glens Falls Portland Cement Co...Glens Falls, N. Y. Whitehall Portland Cement Co........ Cementon, Pa. 
Cayuga Lake Cement Co............. Ithaca, N. Y. Struthers Parnace Co. ..cccccecceces Struthers, Ohio 
National Portland Cement Co......... Durham, Ont. Texas Portland Cement & Lime Co....Dallas, Texas. 
Sandusky Portland Cement Co........ Syracuse, Ind. cone Pert Cement C0... ccsesessesc Iola, Kansas. 
Newaygo Portland Cement Co......Newaygo, Mich. Wabash Portland Cement Co............. Stroh, Ind. 

_If the Griffin Mill wasn’t the greatest cement grinder the world has ever known, these large works would not new be placing additional] mills. 
Full particulars cheerfully furnished 

BRADLEY PULVERIZER COMPANY, BOSTON AMERICAN PROCESS. (0. 
62-64 William St New York 
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The Williams Patent Crusher 
and Pulverizer Co., 

813 Montgomery Street, St Louis, Mo. 

225 Dearborn Street, Chicago, Ill. 

44 Stuart Street, San Francisco, Cal. 

Stephen Girard. Building, Phila., Pa, 

Crushers and Pulverizers 
for all purposes” ;: 

Ore Crushers and ao 
Any Material Entering inio the Com- 

position of Cement 

MECKLENBURG IRON WORKS 
CHARLOTTE, N, G 

BUILDERS OF THE ONLY SUCCESSFUL PLANTS FOR THE 

Treatment of Southern 
Gold-Bearing Sulphurets, 

PARTICULARS FURNISHED ON APPLICATION. 

ARTHUR FRITSCH FOUNDRY 

AND MACHINE CO. 

Manufacturers of a complete 

line of Mining, Milling and 

Metallurgical Appliances. 

Office and Works, ST. LOUIS, MO., U. S. A. 

Send for Catalogue. 

BUCHANAN CRUSHING ROLLS 
Send for Catalogues on Buchanan 

Rock and Ore Breakers, Concen- 

trating Machinery. 

Buchanan's Magnetic Separator. 

Crushing Rolls, Screens, 

Conveyors, 

GEO. Y. CRESSON (0. 
Power Transmitting Machinery 

PHILA. NEW YORK 

C. G. BUCHANAN, 
Consulting Engineer 

141 Liberty St., New York, U.S.A. 

\ © Bucramans cm Nyon mo us} Ole 

x| eco.v.encason co pi Prune a 
jC 

Sizes 18” to 60” diam. 
Three styles built. 

SEND FOR CATALOGUE. 

GAPACGITY: 
4 Tons per Hour 

HORSE-POWER: 
Under 25 

PRODUGT: 
Best for Any Treatment 

WEAR: 
Less than 1 Cent per Ton 

Guaranteed for One Year 

Kent Mill Co, 
NEW YORK 170 Broadway 

a Opp. Liberty St. 
ANY GROUND OR FLOOR ” ’ 
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Roll Jaw Crusher 

Direct product actual size from a ROLL JAW CRUSHER without screens 

The only machines able to crush large, 

hard ore 

Do not clog 

Can also do coarse work 

Jaw Crushers work at 1-5 the cost of other machines; 

therefore crush fine, and increase capacity and save wear 

of your stamps, rolls and mills by feeding quarter and half- 

Hundreds of Roll 

Jaw Crushers in use. Best references. 

inch ores. Nothing pays better. 

” Send for catalogue 1903,” of Crushing, 

Grinding and Screening Machinery. 

Sturtevant Mill Co. 
BOSTON, MASS. 

eae in Denver and Salt Lake City; also repre- 
sented on the coast. 
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Wear longer 

than any other. 

Patterns of all 

are kept on hand, 

deliveries can be made. 

all purposes. 

sories. 

ALWAYS IN STOCK. 

DEPT. E., 

The Chicago, Milwaukee & St. 

way traverses eight States, namely: 

Arthur Koppel’s 

and more evenly 

standard sizes 

so that quick 

CARS of every description for 

LIGHT RAILS and all acces 

Arthur Koppel 
66-68 Broad St., NEW YORK. 

Write for Catalogue No. 19. 

LOCATIONS FOR INDUSTRIES. 
: Paul 

Railwey Company’s 6,600 miles of rail- 

Trains 
Throughout 

| NoatH Minnesota UPPER 
Daxora, MICHIGAN 

| Se 
oo. | Towa WISCONSIN 

Express Pass- 
enger Trains, 
Fast Freight Murssovurr ILLINOIS 

THE ENGINEERING AND MINING JOURNAL. 

DRILL STEEL 
That your drill sharpener can 
Work and harden without trouble 

STRONG, TOUGH AND DURABLE 

All sizes in Stock for prompt 
shipment # % % % Hh & 

PA1RIARCHE & BELL, 
NEW YORK, U. S. A. 215 PEARL STREE1, 

Globe Battery Stem Guide 
PATENTED AvuGuST 24, 1897 

RIGIO, SIMPLE, DURABLE, EFFICIENT, ECONOMICAL 
No trouble to install. 

mills necessary. 
moved independent of the others. 

MANUFACTURED ONLY BY 
GLOBE IRON WORKS; Stockton, Cal. 

We Build the Truax Automatic Ore Cars. 

No keys or wedges to adjust. No alteration of 
Effect a saving in friction losses. Each stem can be re- 

Cost no more than wooden guides. 

Eastwood Iron Castings 

have become known throughout the trade 

for their uniformity for the purpose 

intended. We have recently increased 

the capacity of this Department and pos- 

sess every facility for executing the 

largest and most difficult character of 

work on short notice. 

CASTINGS 

{ for 

Mining, Concentrating, Filter, Crusher 

and Cement Machinery our specialty. 

Capacity in Iron forty tons, 

Capacity in Bronze ten tons, 

in one Casting if required. 

We also operate extensive Pattern and 
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Eddy Valves 
Indicator Posis 
Hydrants 

Buy them to get the Best 

EDDY VALVE CC., 

Waterford, N. Y. 

Send for our illustrated catalogs. 

The British Columbia 
Mining Record 

Is the only technical periodical devoted 
to the interests of the Pacific Nortb- 
west, including British Columbia and 
the Yukon, published west of Ottawa. 
It is valued by subscribers for its intel- 
ligent comment on current happenings 
and for its fearless criticism of men cr 
matters inimical to legitimate mining tn 
this territory. It is valued by adver- 
tisers as a medium that circulates 
among the class it is desired to reach. 
Every company operating in British Ce- 
lumbia subscribes to the Mining Record; 
it is read with equal pleasure and in- 
terest by mining men and by the invest- 
ing public. Advertising rates and sample 
copies on application. Subscription $2 
per annum. 

Address H. MORTIMER-LAMB., 
Managing-Editor 

The British Columbia Record, Ltd. 
P. O. Drawer, 645. Victoria, B. C. 

MINERALS 
AND HOW TO STUDY THEM 

By E. 8. Dana. 

An attractive and easy book for students 

in elementary mineralogy, embracing the 

following divisions: 

Minerals and Mineralogy. Introductory 

Remarks. Some Preliminary Hints as to 

How to Study Minerals. The forms of 

Crystals and Kinds of Structure. The 

other Physical Characters of Crystals. The 

Chemical Characters of Minerals. The Use 

of the Blowpipe. Description of Mineral 

Species. The Determination of Minerals. 

Appendix. General Index. Index to Min- 

eral Species. 12mo, cloth, freely illus- 

trated. 
Price, $1.50 

The Engineering and Mining Journal 
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The Eureka Safety Powder Thawer 

which comprise a territory full of nat- 
ural resources and advantages. This rail- 
way is geographically well located in re- 
lation to the great markets and distrib- 
uting centers. 

The Company gives unremitting atten- 
tion to the development of local traffic 
along its lines, and, with this in view, 
seeks to increase the number of mann- 
facturing plants on its system. It has all 
its territory districted in relation to re- 
sources, adaptability and advantages for 
manufacturing. Specific information fur- 
nished manufacturers. Address 

LUIS JACKSON, 
Industrial Commissioner C., M. & St. P. 

Ry., 660 Old Colony Bldg., Chicago, Il. 

Machine Works. 

Daily deliveries to New York. 

Let us estimate on your work. 

Eastwood Wire Mfg. Company, 

Belleville, 

New Jersey. 

Prices, F. O. B. Seattle: Size A, $12. 
for prospect —_ ; Size B, $15, fe: 
smal meet Size C, $20, for machine 
drill work. Larger sizes by special or 
der. In ordering state sise of dyne 
mite used, whether in. or 1% in.; 
quantity used at each blast, “a the 
number of blasts per day. J. L. WAR: 

ER. 
Agent Eureka Safety Powder Thawer, 
agaiteas EVERETT, WASH. 
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| THE WILSON FORGED 
STEEL SHOES and DIES 

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. 

Established 9 THE BEST IN THE WORLD 
1774 P «a POR. 

DRILLS, TOOLS, ETc. 
FULLSTOCKS CARRIEDAT ALL Highest Award 

MINING CENTRES SIEEL E FE chasis, 18 
Write us for your nearest point to — 

obtain this steel Grand Prix 
Paris, 1900 

Manufactory, Sheffield, Eng. WM. Jessop & Sons, Ltd. Chief Amer. Depot, 91 John St., 'v. Y. 

ADAMANTINE SHOES & DIES “tiie 
THE CANDA PATENT SELF-LOCKING CAM, 

Tappets, Bosses, Roll Shells and Crusher 
Plates, also Rolled Parts for Huntington and 
Other Mills. 

These custings are extensively used in afl 
the mining States and Territories throughout 
the world. Guaranteed to prove better and 
cheaper than any other. Orders solicited sub 
ject to ubove conditions. When ordering send 
sketch with exact dimensions. Send for Illus- 
trated Ctrenlar, 
F. E. CANDA, Pres’t. ©. J. CANDA, Vice-Pres’t. 
F. MORA CANDA, Sect’y. T. I. JONES, Treas. 

CHROME STEEL WORKS 
Kent Ave. and Keap St., BROOKLYN, N. Y, 

f Represented by J. F. Spellman, 202 Century , 
Bldg., Denver, Colo.; G. W. Myers, 417 Hay- 
ward Bldg., San Francisco, Cal. CANDA CAM. 

Partridge 8 Alford ron Works 
433 MATEO STREET 

y Creer) 

Los Angeles, Cal. 

Mining Hachinery 
~ AND OIL WELL SUPPLIES 

Gear Cutting a Specialty 

Manganese Steel é 

Segmental Roll Shells, 
PATENTED NOV. 13, 1900. 

ey 

Greatest improvement ever 

made in Crushing Rolls < 

No Breakages. Gost of changing shells reduced E s 

to almost nothing ‘ 

Interchangeable Manganese Steel Segments put in 
ey ~*~ 

ie 

TAYLOR 
253 Broadway 

NEW YORK 

place without removing rolls from frame. 

{ 
TRON AND STEEL CoO., 
High Bridge, New Jersey, 

Sole Licensees in America under the Hadfield System and Patents. 
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Weldless Pipe Flanges 
FOR HIGH PRESSURE MAINS 

Forged, Punched and Rolled from Solid Soft Steel Ingots 

LATROBE STEEL CO. 
1200 Girard Building 

PHILADELPRiA, F ° , PA. 

BRAEBURN STEEL COMPANY, BRAEBURN, PA. 
DIRECTORS: = a. Charles Metcalf, R. P. KELLY, Sec’y and Treas. 

namaeraenn ce FINE TOOL STBEL. 
Particular attention to Die Blocks 

Mining Drill and Oil Well Steel a and Cutter Blanks and all Forgings 
Specialty. Trade Mark. for Tools and Machinery. 

Australian Mining Standard 
An Illustrated Record of Mining, Electrical, and Engineering Progress of Australasia. 

The Mining Authority of the Southern Hemisphere. 
The only Mining Paper circulating throughout the Australian Commonwealth. 

Sample copies, Advertising rates, and 
full particulars mailed on application. 

Subscription Thirty Shillings (30/-) per Annum in Advance. 

Oftices | Broken Hill Chambers, 31 Queen St., me Vic. 
' 12 & 14 O’Connell St., Sydney, N. $. W 

Gear Wheels--Gear Cutting 

Dies and Special Tools. 

SANDERS & RISING, 
Tool Makers and Machinists, 

624 No. Main St., Los Angeles, Cal. 

Mail Order Trade Solicited. 

30 Oliver Street 

BOSTON, MASS, 
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WIRE-CABLE 
71-2 CENTS PER FOOT. 

1% in., 18/16 in., 1% in., 15/y_ in., 1% in. 
In first-class condition; suitable for 

Aerial tramways and Contractors’ use. 
THE STULEN CO., P. O. Box No. 631, 

Baltimore, Md. 

Corliss Hoist 
20x48 Webster, Camp & Lane Cor- 

liss Hoist. Double Reel, flat cable. 
Used nine months. Condition guaran- 
teed. Immediate shipment. 

THE S. H. SUPPLY CO. 
Denver, Colo 

For Sale 
About 1,500 tons NEW 2nd quality 80-Jb. 
Rails, for prompt shipment. Also 12 
tons Relaying 30-lb. Steel Rails an 
splice bars for same. 

Write us for other weights also. 
ROBINSON & ORR, 
4t9 Wood St, Pittsburgh, Pa. 

Corliss Engines. 
s00-H.P. 16 and 30x48 Cooper Cross 

Compound Condensing, heavy 20-ft. sec- 
tionai band wheel, complete with inde- 
pendent Cooper Condenser. 
wea. 16x42 Twin Cooper Corliss 

Condensing with Corliss Condenser. 
225-H.P. 18x16 American Ball; auto- 

matic. New. 
60 cycle dynamos, single, two and three 

phase. 
_ Write for stock list of dynamos, en- 

gines, boilers and complete station equip- 
ments. 

STATION EQUIPMENT COMPANY, 
204 Dearborn St., Chicago. 

Ne. Cylinders Maker 
r—250-H.P. 20x48 Wheelock Corliss. 
r1—150-H.P. 14%x15 Armington & Sims. 
r—100-H.P. 13x12 Ideal. 
r—100-H.P. 13x12 New York Safety. 
1—75-H.P. 12x36 Putnam. 
1—75-H.P. 10x20 Porter-Allen. 
1—75-H.P. 12x11 Westinghouse, Std. 
1—70-H.P. 11x12 McEwen. 
1—50-H.P. 11x15 Erie City. 
1—50-H.P. 9%x12 Armington & Sims. 
1—50-H.P. 1ox1o Buffalo Forge. 
1——50-H.P. 10x9 Westinghouse, Jr. 
1—40-H.P. 9x10 Ideal. 
1—z20-H.P. 7x7 Sturtevant Vert. 

Camp Engineering Co. 
47 W. Lake St., CHICAGO. 

FOR SALE. 

Immediaie Shipment. 

10,000 Tons New and Relaying Steel Rails 
Weights § lbs. to 75 Ibs. 

Locomotives, Cars, Steam Shovels, 

Ore, Dump, Mining Cars, etc. Forged 

Steel Shoes and Dies—Quick Delivery. 

Highest market prices paid for Old 

Rails, Wrought and Cast Scrap Iron, 

C. J. TALLON, 
308 Market Street, San Francisco, Cal. 

Special Sale—Low prices. Prompt de- 
livery. 1,000 feet 11 inch Flanged Air 
Pipe with Gaskets, Bolts, complete. 2 
Compound Duplex Worthington Pump- 
ing Engines, 18% in.x29 in.x1ro in.x18 
in. Capacity, 1,000 gallons per minute. 

Engineering and Mining Journal 

$5.00 a Year in Advance 

BOILERS—ENGINES— PUMPS. 
Four 375-H.P. National Watertube. 
Two 66x15 feet Horizontal tubular. 
One 15x15 Erie Ball ENGINE. 
One 11x16 Straight Line. 
One 9x9 N. Y. Safety. 
One 7%x10 Atlas. 
Three 7%4x7 Westinghouse. 
One No. 8 Pulsometer PUMP. 
7%4x8%4x10 Worthington. 
roxtoxi2 Deane, brass fitted. 
12x7x10 Deane, brass fitted. 

ARC DYNAMOS. 
One 70-Lt. Excelsior, 6.8 amp. 
Two 65-Lt. Brush, 9.6 amp. 
One 45-Lt. Brush, 6.8 amp. 
Two 35-Lt. T. H., 9.6 amp. 

THOMPSON, SON & CO., 
114-116-118 Liberty Sc., New York. 

FOR SALE ih 

AP 
advertisement in the Engineering and Mining 
Journal. 

LIGHT RAILS 
Carried in Stock 

Can make quick delivery on 12 

to 40 lbs. 

WONHAM & MAGOR, | 
29 Broadway, New York. 

WANTED 
FOR CASH 

Tons 225-35, 100-40, 2000-60 to 80 re- 
layers 900-75, 250-60 new, 8, 12, 16 
to 40 new. Immediate shipment from 
stock. What have you to sell? 

Tee ena 
VEK'LISERS will thank you if, when you 
write them you will say that you saw their 

RAILS for sale 
Immediate shipment 

100 tons of 60 lb. Steel Relayers, with 
angle splices, Northern Pennsylvania 
delivery. 

100 tons of 50 lb. Steel Relayers, with 
angle splices, Ohio delivery. 

75 tons of 30 lb. Steel Relayers, with 
angle splices, Northern Pennsylvania 
delivery. 

20 tons of 25 lb. Steel Relayers, with 
angle splices, Northern Pennslyvania 
delivery. 
Also new 16 Ib. rails in stock at Pitts- 

* HYDE BROS. & CO., 
902-903 Lewis Bldg., Pittsburg, Pa. 

SECOND HAND 
Dynamos. Motors and Electrical Appliances. 

ALL MONEY SAVERS. 

Repair anything. 

Have You a Dynamo or Motor For Sale? 

Guarantee Electric Company 
133-139 S. Clinton St., CHICAGO, ILL 

FOR SALE 
FREIGHT, PASSENGER ANO LOGGING 

LOCOMOTIVES 
Pee) 

sizes CARS octivimes 
IRS Re LOL SN Gato i 

THE CROWN BRAND FUSE, 
Manufactured by WM. BENNETT SONS & CO,, 

auskear Fuse Works, Camborne, Cornwall, England, 

is the best Blasting Fuse on the market for Min- 

ing Purposes. Correspondence from American 

Mining Companies and Mining Engineers pare 

ticularly solicited. 

Compound Pumps 
20x364%4x104%4x24 Knowles Compound 

Duplex Condensing, outside packed, pat 
valve plunger pattern. Independent air 
pump and condenser. 

14x26x8%4x18 Knowles Compound 
Duplex Condensing, same as above. 
Immediate shipment on both pumps. 
Condition guarantced. Large pump 
used five months, small nine months. 
150 other station and sinking pumps. 

The S. H. Supply Co., Denver, Colo. 

FOR SALE 
Mine or Trestle Flight Conveyor, for hand- 

ling coal, ores, etc., suitable for railroad 
coaling station or mine. Flights 10x80 
inches; length 125 feet, with automatic feed- 
ing device. Can be lengthened to suit. 
Nearly new. 

F. M. PEASE, Incorporated, 
277 Dearborn Street, Chicago. 

GOLD MINERS’ MACHINERY 
AT A SACRIFICE 

Two—5S ft. Improved Huntington Mills 
with two Challoner Automatic Feeders, Four Silver 
plated tables; clean-up pan, shafting, pulleys, etc., etc. 

One—Twenty Stamp Fraser & Chalmers Quartz Mill, 
with deep mortars, crusher, Feeder, Shafting, pulleys, 
Framing, etc. All in splendid condition. 

THOS. P. CONARD, 
119 SOUTH FOURTH ST., PHILA., PENNA. 

WORLD LIFE 
By PROFESSOR ALEXANDER WINCIELL. 

An important treatise on comparative geology, embodying a careful study 

of the formation, growth and decay of worlds from their genesis to their 

dissolutions. 

and easy English. 

A work of erudition and careful thought. Written in facile 

12mo, cloth, illustrated. 

PRICE $2.50 

ENGINEERING AND MINING JOURNAL 

261 Broadway, New York 

George Anton 
Manufacturer of 

Star Miners’ 
and Drivers' 
Lamps 
Factory, Park Ave. 
Monongahela City, 
Pa P. O. Box 4 

Second-Hand 
One—Two flue boiler. One—Cylinder boiler, 

Complete. Way down price. 

Two-—Single hoisters, good order, cheap. 

AMERICAN IRON WORKS, 
DES MOINES, IOWA 

FOR SALE---ENGINES---PUMPS. 
38”x72” Girder frame Corliss. 
30”x60” Girder frame Hamilton Corliss. 
24”x42” Girder frame Cooper Corliss. 
“23x60” Girder frame Corliss. 
20”x48” Girder frame Cooper Corliss. 
12”x80” Girder frame Greene Corliss. 
24”x33” Buckeye automatic. 
22”x33” Buckeye automatic. 
15”x20” Russell automatic. 
12”x20” Atlas Class D automatic. 
26”x32” Bartlett slide valve. 
16”x20” Rodgers slide valve. 
Pump 16”x8%4"x12” Snow duplex. 
Pump 14”x7”x10” Worthington duplex. 
Pump 207x9”x14” Blake single cylinder. 
Pump 14”x7”%x12” Knowles single cyl- 

inder. 
Send for complete monthly stock list. 

WICKES BROS., Saginaw, Mich. 
45th St. & A. V. R. R. Pittsburg, Pa. 
95-97 Liberty St., New York City. 
1214 Marquette Bldg., Chicago, Ills. 

DVERTISE where the 

greatest number of your 

probable customers will 

see your announcement. If 

your customers are interested 

in mining or metallurgical 

matters, ENGINEERING AND 

MINING JOURNAL is the paper 

hey all read. 

Factory Sites 
ALONG THE 

Full information about them may be had 
by addressing 

C, W. TEN BROECK, 
INDUSTRIAL AGENT, 

26 Exchange Place, New York City, 
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Slightly Used Machinery 
The following Machinery is at our Warerooms in Denver where it can be examined and inspected. All of 

this Machinery is guaranteed in every way. Ninety per cent. of it has not been in actual use three months. 
Complete specifications, photographs, and our guarantee will be furnished on request. From British Columbia to 
Chili, our slightly used Machinery is in use and giving the same satisfaction as new. Send for our complete list. 

Saving in First Cost 

at No Loss in Efficiency IS ECONOMY For the Large Operator, 
The Millman and Miner 

Instant Delivery on any of the following Machinery: 

Hoists 

Complete electric hoisting plant of 
Free Silver Mining Co., Aspen. Over- 
balanced hoist, electric motors, 5-ft. 
reels made for q-in. flat cable, used on 
1,200-ft. shaft, gallows frame Oregon 
pine, 60 ft.; pump winch, electric load 
of 75,000 lbs.; winch, hand or steam, 
capacity 25,000 lbs, 

20x60 Fraser & Chalmers Corliss, di- 
rect, two reels, flat cable. 
_20x48 Webster, Camp & Lane Corliss, 

direct, flat cable, double reel. 
12x14 Davis Geared, 9,000 lbs., 500 

ft. per minute. 
9x14 Jackson Geared, single drum. 
1ox12 Fraser & Chalmers Double 

Drum. 
1ox12 Ottumwa Iron Works, single 

rum. 
9x10 Vulcan Double Cylinder, flat 

friction. 
8x10 Ottumwa Iron Works double cyl- 

inder double engine. 
7x10 Jackson Geared, link motion. 
7x10 McFarlane, friction clutch. 
6x6 Crow, double friction. 
Davis Belted Hoist. 
Two Common Sense Whims. 
One Davis Whim, 

Boilers 

1—150-H.P. Heine Water Tube. 
— Abendroth & Root Water 

u 
10—66x16 100-H.P. Horizontal Tubular. 
5—60x16 80-H.P. Horizontal Tubular. 
2—60x16 80-H.P. Horizontal Tubular. 
1—54x16 70-H.P. Horizontal Tubular. 
1—54x14 60-H.P. Horizontal Tubular. 
1—48x16 60-H.P. Horizontal Tubular, 
3—48x14 50-H.P. Horizontal Tubular. 
1—48x12 45-H.P. Horizontal Tubular. 
2—44x14 40-H.P. Horizontal Tubular. 
1—44x12 35-H.P. Horizontal Tubular. 
2—42x10 25-H.P. Horizontal Tubular. 
1—48x11% 60-H.P. Locomotive, Fire 

Box 34x45x62. 
1—38x46 25-H.P. Locomotive, Fire 

Box 48x38x39. 
1—42x90 25-H.P. Vertical Tubular. 
1—36x84 15-H.P. Vertical Tubular. 
1—30x72 10-H.P. Vertical Tubular. 
1— 24x72 8-H.P. Vertical Tubular. 
1—24x66 6-H.P. Vertical Tubular. 
1—J. I. Case, 10-H.P. Portable Engine 

and Boiler. 

Heaters 

350-H.P. Cochran Heater and Purifier. 
150-H.P. Stearns & Rogers. 
125-H.P. Chicago—Copper Tubes. 
100-H.P, Wainwright Cor. Cop. Tubes. 
50-H.P. Wainwright Cor. Cop. Tubes. 

Engines 
Corliss Engines 

24x48 250-H.P. Fraser Chalmers, R.H., 
70 rpm. 

18x42 175-H.P. Bates Corliss, R. H., 
85 rpm. 

16x36 125-H.P. Wright Corliss, R. H., 
90 rpm. 
Horizontal Automatic Engines 

15x14 150-H.P. Armington Sims, C. C., 
250 rpm. 

13x13 90-H.P. Greene, 275 rpm. 
12x14 84-H.P. Buffalo Automatic, C. C., 

250 rpm. 
tox1s 50-H.P. Hendey-Meyer, L. H., 

310 —. 
10x16 50-H.P. Atlas, R. H., 190 rpm. 
9x10 30-H.P. Ideal, C. C., 350 rpm. 
8x10 25-H.P. Hendey-Meyer, C. C., 310 

rpm. 

The S. H. Supply Co. . 

Horizontal Slide Valve Engines 

13x16 50-H.P. Erie City, R. H., 150 rpm. 
12x20 40-H.P. Atlas, R. H., 135 rpm. 
11x16 45-H.P. Colo. Iron Wks., R. H., 

150 TE . 

10x14 50-H.P. Nichols Post, Cut-off, R. 
H., 200 rpm. 

10x16 40-H.P, Atlas, R. H., 190 rpm. 
10x12 35-H.P. Brownell, R. H., 250 

rpm. 
9x12 25-H.P. Colo. Iron Wks., L. H., 

175 rpm. 
7x8 12-H.P. Denver Eng’g Wks., R. H., 

180 rpm. 
5x6 6-H.P. No Name, C. C., 7” rpm. 
6x9 10-H.P. Horizontal Portable Engine 

and Boiler, C. C., 150 rpm. 

Vertical Engines 

tox1o 30-H.P. Chas. P. Willard, C. C., 
200 rpm. 

8x8 14-H.P. Nagel, C. C., 180 rpm. 
5x7 8-H.P. Automatic, C. C., 300 rpm. 
4x4 3-H.P. O. S. St. Louis, C. C., aso 

rpm. 
3x4 2-H.P. Automatic, C. C., 375 rpm. 

Pumps 
Station, Sinking and Tank Pumps 

20x36%4x10%4x24 Knowles Compound 
Duplex Condensing. 

14x26x8%x18 Knowles Compound Du- 
plex Condensing. 

18%4x8x12 Knowles Duplex Plunger. 
16x8x12 Knowles Duplex Plunger. 
14x7x12 Knowles Duplex Plunger, 
16x7x16 Knowles Single Plunger. 
12x5x12 Knowles Single Plunger. 
12x7x10 Worthington Duplex. 
8xs5x10 Snow Duplex. 
7x4x10 Davidson Single. 
8x3x7 Knowles Single. 
7x4%x10 Knowles Single. « 
10x6x9 Deane Springfield. 
9%x5x15 Wilson Snyder Single. 
12x12x12 Davidson Single. 
6x8!4x6 Worthington Duplex. 
10x5x13 Cameron Sinker. 
10x7x5x10 Knowles Sinker. 
6x5¥%x3%x10 Knowles Sinker. 
No. 5 Cameron Sinker. 
tox5x12 F. Morse Duplex. 
11x7x12 Renshaw Sinker Duplex, 
1ox5x12 Snow Sinker Duplex. 

Boiler Feed Pumps 

6x4x6 Deane Holyoke Duplex. 
6x3%4x6 Dope Maxwell Single. 
sabuees Deane Holyoke Single. 
5%4x3%4x5 Fairbanks-Morse Duplex. 
5%4x3%x5 Deane Duplex. 
5%x3%xs5 Worthington Duplex. 
oaesen No. 3 Knowles Single. 
5x3x7 Norwalk Single. 
5x3x6 Marsh Single. 
iilaens Dayton Duplex. 
5x214x6 Cameron Single. 
3x2x5 Deane Single. 
6x4x7_ Knowles Duplex. 
6x16 Deane Artesian Well. 
4x4 Goulds Triplex, 
3x4 Goulds Triplex. 
No. 5 Niagara, Two Man Force. 

Blowers and Exhausters 
No. 3 Connersville Positive, opening 

I2 in. 

Two No. 10 Sturtevant Exhaust Top 
Hor. Dis. 

No. 9 Buffalo Exhaust Bot. Hor. Dis. 
oa 8 Sturtevant Exhaust Bot. Hor. 

is. 
45 in. Bost. Exhaust Bot. Hor. Dis. 
No. 6 Sturtevant Exhaust, up blast. 

No. 6 Sturtevant Exhaust Bot. Hor. 
is. 
35 in. Buffalo Forge, No. 7. 
12x24x14 Knowles Blowing Engine. 
Crawford Double Fan Blower. 

Roaster and Dryers 
1—Howell-White Improved Roaster, 60 

in. by 27 ft. 
1—Bruckner Roaster, 8 ft. 6 in. diam- 

eter 26% ft. long. 
2—32-ft. Pierce Turrett Roasters. — 
— Colo. Iron Wks. Revolving 

ryer. 
1—18-ft. Fraser & Chalmers Revolving 

Dryer. 

Electrical 
1—12-K.W. General Electric Generator. 
1—6-K.W. Great Western Generator. 
1—30 Arc Light Great Western Gen- 

erator. 
2—15 Arc Light Ball Generators. 
1—8-V. 100 Amp. Commercial Electric 

Co. Generator. 
1—5-V 60 Amp. Jenney Generator. 
2-H.P. Eickenmeir Motor, 220 V. 1900 

rpm. 
12-ELP. Eddey Motor, 500 V. D. C. 750 

rpm. 

Compressors 
Steam Actuated 

12x14x16 National Drill Co., Duplex. 
16x18x12x22 Leyner Straight Line. | 
18x20%4x24 Seen. Straight 

Line, Class A. 
14x16x9%4x16 Norwalk. 
14x16x9%4x16 Norwalk. _— 
14x16x22 Rand Straight Line. 
10x12x6%4x12 Norwalk. _— 
8x9x12 Leyner Straight Line. 

Belt Driven 

14x22 Rand Duplex. 
124%x18 Ingersoll-Sergeant. 

Air Drills 

Every size of Ingersoll-Sergeant, Sul- 
livan, Rand and Leyner makes. 

Diamond Drill 

1—No. 10 American Diamond Rock Bor- 
ing Company Drill, capacity 400 ft. 
depth, core 1 inch. 

Hand Drills 

4 Jones, with steel. 
1o Victor, with steel. 
1 Dixon, with steel. ‘ 

Columns, arms, clamps, tripods, hose 
and steel for all drills. 

Amalgamation Material 
8—s-ft. Fraser & Chalmers Pans. 
8—8-ft. Fraser & Chalmers Settlers. 
8—8-ft. Comb. Agitators and Pans, Col- 

orado Iron Works. 
3—36-in. Cleanup Pans, Fraser & Chal- 

mers. 
1—6o-in. Cleanup Pan. Colorado Iron 

Works. : 
1—60 in. by 7 ft. 6 in. Meech Revolving 

Amalgamator. 
1—5-ft. Meech Pan. 
8—Amalgam Safs. 
3—Retorts and Furnaces. 

Shop Machinery 
22-in. swing, 8-ft. bed D. W. Pond 

Engine Lathe, raised to swing 30 in. 
_18-in. swing, 8-ft. bed McCabe En- 

gine Lathe, hollow spindle. 

24-in, swing, 8-ft. bed Putnam Pattern 
Makers’ Lathe. ; 

Lathe for turning Huntington Mill 
Muller Rings. 

Bolt Cutter, Brown & Barnes. 
Pipe areata Machine, 2 in. and 

under, Bignall & Keeler. 
Pipe Machine, 4 in. and under. y 
Emery Tool Grinder, Pratt & Whit- 

ney. 
-_ Grinder, vertical, tilting table. 

Large Wheel Boring Machine, 7 ft. 
6 in. high. ; 

40-in. Band Saw, iron frame. 
Barnes Mortising Machine. 
Jointer and Moulder, Fay & Co. 

Stamps 
40—850-lb, 70 Drop, complete iron work. 
10—850-lb. 70 Drop, complete iron work. 
10—750-lb. Slow Drop, complete iron 

work. : 
15—650-lb. Slow Drop, complete iron 

work. 

Crushers 

15x9 Davis Blake. 
15x9 Colorado Iron Works Dodge. 
15x9 Fraser & Chalmers Blake. 
12x8 Stearns-Roger Dodge. 
12x8 Stearns-Roger Dodge. 
11x7 Denver Foundry Dodge. 
11x7 Colorado Iron Works Dodge. 
11x7 Jackson Dodge. 
10x7 Fraser & Chalmers Blake. 
10x4 Blake Blake. 

Rolls 

6x30 Colorado Iron Works High Speed. 
10x30 Fraser & Chalmers. - 
10x30 Fraser & Chalmers. 
10x30 Fraser & Chalmers. 
16x36 Colorado Iron Works Belted. 
16x42 Colorado Iron Works Cornish. 
14x27 Jackson Belted. 
14x27 Jackson Belted. 
14x27 Jackson Belted. 
10x22 Fraser & Chalmers Belted. 
12x20 Jackson Belted. 
9x10 McFarlane Belted. 

Mills and Pulverizers 
3—12-ft. Fraser & Chalmers Ball Pul- 

verizers. 
1—9-ft. Fraser & Chalmers Ball Pul- 

verizers. 
2—Cyclone Pulverizers. 
2—30-in. Griffin Mills. 
2—Charcoal Pulverizers, 
1—Denver Engineering Works Sample 

Grinder. 

Chlorination Barrels 

All lined with 24-lb. lead and fitted with 
charging openings. 

1—72-in. diam. 11 ft. length, complete 
driving arrangement. 

1—72-in. diam. 11% ft. length, complete 
driving arrangement. 

2—6o-in. diam. 8 ft. length, complete 
driving arrangement. 

1--60-in. diam. 6 ft. 10 in. length, com- 
plete driving arrangement. 

Concentrating Tables 
9 Wilfley Standard, improved motion. 
7 Wilfley Double Deck. 
2 Wilfley 12 ft. Single Deck. 
6 Frue Vanners, plain belt. 
2 Cammett Tables. 
3 Bartlett, Metal Top. 
1 Bartlett, Rubber Top. 
6 Gilpin County Bumpers. 
4 Hartz Jigs, 3 compartment. 

The Largest Mining Machinery Depot in the World 

2d & Larimer Sts., Denver, Colo. 
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FOR SALE. 
STEAM PUMPS. 

18 12/4 x 10 Worthington stand- 

ard duplex, 

10 .nd 16 x 10% x 10 Worthington 

compound duplex. 

8 and 12 x 10% x 10 Worthington 

compound duplex. 

16 x 8% x 10 Worthington stand- 

ard duplex. 

74% x 8% x 6 Worthington. 
14 and 20 x 6 x 18 Worthington 
compound. 

6 x 5% x 5 Worthington. 
6 x 4 x 6 Worthington. 

4% x 2% x 4 Worthington. 
5% x 3% x 6 Worthington. 
3 x 2x 3 Worthington, 
4 H. T. Davidson No. 10 pumps, 

with Fisher governor; suction 7 
inch; discharge, 6 inch. 

10 x 12 x 12 Dean duplex. 

Silsby rotary fire pump. 
6 x 4 x 6 Knowles single acting. 
8 x 6 x 10 Holly single. 
7x 4% x7 Crane, 

7 x 4% x 7Canton duplex. 

14 x 7 x 12 Dean single. 
12 x 6 x 18 Norwalk. 

8 x 5% x 10 Gaskell. 
8 x 5 x 10 Knowles. 

7 x 4% x 10 Smedley. 

5% x 1% x 5 Blake cuplex. 

6 x 10 x 12 Warren-Webster 

vacuum. 
10 x 20 x 18 single direct acting. 

No. 2 Buffalo jet condenser com- 

plete, with air pump and re- 

ceiver up to 250 H. P. 
50 boiler feed pumps. 

CENTRIFUGAL PUMPS. 
No. 12 Morris Machine Co., sand 

pump, direct connected with 11 

x I2 engine o:. one base. 

No. 12, belt driven, Morris Ma- 

chine Co., sand pump; 14-inch 

suction; 12-inch discharge. 

Two 8-inch vertical, belt-driven 

sand pumps. 

No. 10 Morris water pump, direct 

connected with 9 x I0 engine on 
one base. 

AIR COMPRESSORS. 
24 x 36 x 36 American Well 

Works. 

20 x 24 x 24 National Drill and 

Compressor Co. 
18% x 30 Ingersoll-Sergeant 

straight line. 

9 x 16 x 9 Clayton duplex. 
5 x 6 single belt-driven Clayton. 
5 x 6 Clayton, steam-driven. 
12 x 12 Snyder-Hughes duplex. 
24 xX I2 x 24 steam-driven. 

PIPE. 
1,000,000 feet of second-hand 

standard black wrought-iron 
pipe, ranging in sizes from % 
to 12 inch. 

500,000 feet of flanged wrought- 
iron casing, from 2 to 4 inch. 

Also new standard pipe, all sizes. 

Write for our Catalogue No. 316° 

CHICAGO HOUSE 
WRECKING CO., 

W. 35th and Iron Sts., 

CHICAGO, ILL. 

THE ENGINEERING AND MINING JOURNAL. 

This cut represents the “squarest sam- 

pler on earth.” The Jensen Automatic 

Ore Sampling [lachine, for tailings or 

crude ore. 

Only 2 feet high. . or Mines, Smelters 

or Custom Mills. Is simple, clean and 

efficient. Handled exclusively by us. 
We have also a full line of mining 

machinery on hand. 

ACME MINING MACHINERY (0., 

34 South West Temple Street, 

SALT LAKE CITY, UTAH. 

JUST PUBLISHED. 

GAS AND PETROLEUM ENGINES. 
By WILLIAM, ROBINSON. 

A practical and comprehensive manual for students and engineers and 

all others interested in the study of Gas and Petroleum Engines. Includ- 

ing important divisions on Internal Combustion Engines—Six-Stroke 
Cycle Gas Engines— Measurement of Heat Energy and Thermometry— 
Fuels, Solid and Liquid—Combustion and Fuel Calorimeters—Petroleum 
Engines and Motor Cars—Properties of Gases, and the Testing of Gas and 
Oil Engines. 

Two volumes, Crown Octavo Cloth, profusely illustrated. 

PRICE, .8.50 (POSTPAID). 

The Engineering & Mining* Journal, 
*261 Broadway? New2 York. 

Mining Dredge For Sale 
I have on hand Mining Dredge. Used only one week. 

Has been put in good shape. Will sell at a bargain... 

GEO. P. SNYDER 
605 W. Fifth Street, Kansas City, Mo. 

The Technic of 
Mechanical Drafting 
A Practical Guide to Neat, Correct and Legible Drawing 

BY CHAS. W. REINHARDT 
CHIEF DRAFTSMAN ENGINEERING NEWS 

NOW 
KEADY 

The Engineering and Mining Journal 
261 Broadway, . - - New York City 

36 Pages, 62 Text Illustrations; 10 Full Page 

Plates; Plates 1. to IV. Contain 69 Distinct 

Conventions for Section Lining 

PRICE $1.00 
POSTPAID 

DECEMBER 27, 1902. 

Mine Equipment, Cars, 
Rails, Locomotives, 

Frogs, Switches, Etc. 
Hoisting Engines, 

Wheels, Axles, Brasses. 

APEX EQUIPMENT CO,, 
{1 BROADWAY, N. Y. 

“Of all inventions, the alphabet and 
printing press alone excepted, those in- 
ventions which abridge distance have 
done most for civilization.” —Macaulay. 

MAP OF THE 
eer 

NEW YORK CENTRAL 
LINES. 

A system of 11,126 miles of railway 
in the populous territory east of Chi- 
cago, St. Louis and haclonetl, fur- 
nishing luxurious and rapid transporta- 
tion facilities for more than one-half of 
the entire population of the United 
States. 

Details of rates and trains given by 
any New York Central ticket agent. 

A copy of “‘America’s Winter Resorts,” will be sent 
free on receipt of a two cent stamp by George H. 

Daniels, General Passenger Agent, New York Central 
& Hudson River Railroad, Grand Central Station, 
New York. 

Minerals and How te Study Them 
By E. 8S. Dana. 

An attractive and easy book for students 
in elementary mineralogy, embracing the 
following divisions: 

Minerals and Mineralogy. Introductory 
Remarks. Some Preliminary Hints as to 
How to Study Minerals. The* Forms of 
Crystals and Kinds of Structure. The 
other Physical Characters of Crystals. The 
Chemical Characters of Minerals. The Use 
of the Blowpipe. Description of Mineral 
Species. The Determination of Minerals. 
Appendix. General Index. Index to Min- 
eral Species. 12mo, cloth, freely illus- 
trated 

PRICE, $1.50 

Engineering & Mining Journal 
261 Broadway, New York 

Thro 
Ute Pass 
The line to Manitou, Cas- 

cade, Green Mountain Falls, 
Manitou Park, Cripple Creek, 
Buena Vista, Leadville, As- 
pen, Glenwood, New Castle, 
Grand Junction, Salt Lake, 
Ogden and the West. 

PULLMAN SLEEPING CAR 

RECLINING “CHAIR CARS | 
ON THRO TRAINS, 

COLORADO stores 
MIDLAND Route | 

a RAILWAY | 

Denver — COMPANY. 
Gen’! Mgr. Gen, Pass. Agt. 
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The Smokeless Calorific Furnace 

Successfully Burns Coal Dust 
Automatic in Operation 

Fuel Handled But Once 

Every Heat Unit Utilized 
No Grates, No Ashes, No: Waste 

NO SMOKE 

Success Demonstrated by 
Overa Year’s Practical Use 

Fits any Boiler without 

Disturbing Setting 

The Smokeless Calorific Co. 
W. H. REMINGTON, President 

No. 66 Broadway, New York 
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ABBOT A. HANKS 
Chemist and Assayer 

Established 1866 

Control and 
Empire Assays 

The supervison of 
sampling of ores ship- 
ped to San Francisco 
a specialty. 

Spring &California Sts., San Francisco, Cal. 

Land and Mines 
For Sale 

Space under this head is sold at the uniform 
rete ef $1.30 an inch, each insertion; Minimum 
G@earge, $1.30 a week. 

Gold Property For Sale 
Ore body 11 to 18 feet wide. Opened up 

at present 200 long and 8 ft. deep, and 
still continuing in both directions, with 
an assay value of $5.00 to $8.00. Labor- 
atory cyanide tests show 95 per cent. sav- 
ing of the gold. Situation Montana. 
Price, $40,000. Address O. Bergstrom, 
Box 1336, Butte, Mont. 

Reliable Assays 
Gold . . . $0 Goldand Silver, $ .75 

Lead . . . 50 Gold, Silver, Copper 1.50 

Samples by Mail Receive Prompt Attention 

Gold and Silver Refined and Bought 

OGDEN ASSAY CO. 
1725 Arapahoe St. Denver, Colo. 

THE MINES EXCHANGE, Ltd. 

Mines and Mining Stocks. 
Address nearest office for reporte or quotations. 

Chemical Laboratory 

FRANK T. GREEN 
500 De visadero St. (Corner Fell) 

SAN FRANCISCO, CALA. 

Chemical Analysis and Instruction 

OFFICES 

1006 Chicago Opera House Bik., Chicago, Il. 

NELSON, B. C. SALMON, IDAHO. 

FOR SALE. 
MINERAL LANDS in Maryland and Vir- 

ginia, rich in gold and copper. Terms easy. 

JAMES DIXON WEST, 

Maryland 

THEODORE LASSALLE, 
MONTLUCON, FRANCE. 

Ferro-Molybdenum, Vanadium, Tungsten, 

Silicon, Titanium, etc. Powder-Talc, Barytes, 
Fluor-Spar, Calcined Magnesite. All French 

Port Deposit, : 
minerals. 

Metallurgical and 
Analytical Laboratory 

FOR SALE. 

640 Acres of Mineral and 

Timber Land with Mill Building 52 Beaver St., New Yor. 

and Mining Machinery. Assayers, analysts: Ore tests 
both metallurgical and _ electro- Fine growth of timber and : , 
metallurgical. 

gold bearing quartz, situated 6 
Manager 

HENRY A. MATHER miles south of Southern R. R. Chasen’ Caahaner 

Consulting Electro-metallurgist Bealeton Station, Fauquier Co., 
TITUS ULKE, M. E. 

Virginia. 

Price very low. 

Enquire P. O. box 197. 
NEW YORK CITY. 

Chemical and Metallurgical Cases Con- 

ducted in Courts and Patent Office. 

THOMAS J. JOHNSTON 

Counsellor at Law 

No. 66 Broadway, - New York City E NGINEERING AND MINING 
JOURNAL is the authority upon 

all mining and metallurgical subjects. 
Sample copy will be sent to any one in- 
terested in them. Patent Causszs. Patent Sovicitinc. 

SOUTHERN PACIFIC 
SUGGESTS 

CALIFORNIA 
Owing to the demand created in the past seasons 
by this world-renowned train : 

“SUNSET LIMITED” 
will be operated every day in the week, commencing November 15th, 
with Compartment Car, Standard Sleeper, through Dining Car and 
all the exclusive features which have caused it to be known as 

“THE FAMOUS HOTEL ON WHEELS.” 
The “PACIFIC COAST EXPRESS” will also be operated daily 
between New Orleans and California . ; . ; : 

New York and New Orleans 
Excellent Cuisine 

Steamers between 
Superb Service. 

Passenger 
Fast Time. 

ADDRESS ANY SOUTHERN PACIFIC AGENT 

L. H. NUTTING, Generalj Eastern Passenger Agent, 349 Broadway, New York 

DOWNTOWN OFFICE: 1 Battery Place 

E. O. McCORMICK, P. T. M., S. F. B. MORSE, A. P. T. M., 
San Francisco, Cal. Houston, Texas. 

f WANTED 

SULPHURIC ACID PLANTS 
Chamber Process with fans, surface 

condensers and stills. 
Contact Process for 

chamber, concentrated, 
ing Acids. 

Wanted roduction of all 
istilled and Fum- 

Also—Plants for production of Nitric, 
Hydrochloric, Acetic, and other Acids 
and heavy Chemicals, 

F. J. FALDING, 
Chemical Engineer, 52 Broadway, New York 

Space under this head is sold at the uniforr 
rate of $1.30 an inch, each insertion; Minimum 
charge, $1.30 a week. 

Cash paid—Gold and Sil- || A. M. Donaldson Co. 
ver Wastes of any kind || Assayers, Refiners 

ZINC SHAVING || and Smelters. 
Manufacturer. | 1661 Larimer Stree: 

Telegraph orders Solicited || DENVER, COLO, 

Charles F. McKenna, Ph. D. 
CONSULTING CHEMIST AND 

METALLURGIST, 
221 Pearl Street, New York City. 

Long-Distance Telephone. 
Complete Laboratories for Analysis, 

Tests of Materials and Technical Experi- 
mentation. s 

CAN SELL YOUR BUSINESS, no mat- 
ter where it is. Send description; state 
price, and learn how. Established ’96. 
Highest references. Offices in 14 cities, 
W. M. OSTRANDER, 1550 N. A. Bidg., 
Philadelphia. 

How to Locate 073,.°93.2, Mining AMMONIA PROCESS. 
Gold, Silver, Copper, Nickel and Zinc Ex- 

traction. 
H. HIRSCHING, 

Consulting Chemical Engineer, 
334 Kearney St., San Francisco, Cal. 

law and tells all aboutit. Postpaid, 15 cts. C W.HOL- 
LISTER, Mining Lawyer, 315 Byrne Bldg., Los Angeles. 

DVERTISERS will thank you if, when you 
write them, you will say that you saw their Hematite Iron Ore (‘*'s,....) announcement in the Engineering and Mining Haematis 

Journal. 
Bought by 

Gruben-Central Comptoir 
Wunsiedel, 

Bavaria, - . . Germany The Custom Assay Office, 
HUGHES & CRITCHETT 

119 San Francisco St., EL PASO, TEX. 
SPECIALTIES: Chemical Analysis. 

Reports on Mines. Umpire and Control 
Work. Sampling Cars at Smelter. Agents 
for Ore Shippers. 

Gentleman, with suitable offices, desires 
high-class agencies. Having travelled four- 
teen years, is well acquainted with principal 
Engineering firms, ollieries, Mills, Corpora- 
tions, and Steam Users generally. Terms: 
reasonable allowance toward travelling and 
general expenses, and commission on sales. 
Address Herbert Rigby, Cromwell Buildings, 
Blackfriars Street, Manchester, England. 

Phosphate Deposits on the 
Pacific Coast 

Address L. T. W., Engineering and 
Mining Journal. 

Chloride 

GOLD and COAL 
Investors: I will figure with you on 

any kind of an offer you may make for 
gold properties. Cyanide process. 

I control a very large number of claims 
on ore belt. Also have coal mining 
scheme which will pay 50 per cent. an- 
nually on investment of $100,000. 

L. A. MASON, Bear Gulch, S. D. 

of 
f . Potash 

Sulphide CORPORATIONS 
O Lime of chartered in South Dakota can with our 

Sodium assistance perferm All their Corporate 
Functions at a Branch Office in another 
State. Charter fees but a fraction of what 
they are in New Jersey or Delaware. Me 
Cerporation Tax. Statutes otherwise very 
liberal. Our charges reasonable. Stocks 
Guaranteed by a reliable Trust Company. 
For particulars address our Sioux City, Ia., 
Office. 

National Corporation Charter & Service 
Co. (incorporated), of Pierre, 8. D. 

Chemicals Generally 
Hyposulphite of Soda 

A. KLIPSTEIN & CO. 
122 Pearl St., New York City. 

Branches: Chicago, Boston, Philadelphia, 
Montreal and Hamilton, Canada. 

The BRETHERTON HOT BLAST 
APPARATUS FOR PYRITIC SMELTING. It saves fuel, increases capacity of 

furnace, improves character of work, does not require a hot top causing volatilization 
like other inventions, furnishes pure air heated without cost, can be attached to fur- 
naces already in use, is an all around money saver. Built and used by practical, suc 
cessful metallurgists. Write for particulars to 

The BRETHERTON HOT BLAST S#ELTING COMPANY MINING EXCHANGE BUILDING, DENVER, COLO. 

L. H. MITCHELL, Geologist and Mining Engineer. | 
F. H. VAHRENKAMP, Mining and Mechanical Engineer. 

MITCHELL & VAHRENKAMP 
Geologists, Mining Experts and Mechanical Engineers. 
We are prepared to examine and report upon any mining property, to advise as to 

the best method of operating the same and to act, generally, as Consulting and Min- 
ing Engineers. 
We eal only in bonafide properties, and offer only those the known conditions of 

withstand athorough examination. We have several which indicate that they will ion 
Office 418 Henne Building, Los Angeles, Cal. such gold properties now on our list. 

Philippine Engineering and Construction Co. 
(INCORPORATED.) 

Civil, Mining and Contracting Engineers. 
We make a specialty of Mine Surveys and Examinations by Competent Engineers. 

Assay Office and Chemical Laboratory. Location and Construction of Electric Rail- 
ways and Power Plants. Structural, Iron and Steel Works. Architectural Municipal 
as and Construction. General Contractors for all classes of Engineering 

ork. 

Cable Address,“’Phencon.” MANILA, P. I. P.O. Box, 572 | 
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Advertisements under this heading 50 cents 
for 50 words or less. Additional words, 
two cents a word. Cash or stamps must 
accompany order. 

2 1 35 WANTED—A_ Mining Engineer 
with an Ar clean record, who has 

had experience in examining mines, prospects 
and mineral lands, and who has successfully 
conducted operations of mines and prospects. 
One who is especially proficient in iron and 
old. Moderate salary to start, with chance 
Tor advancement if thoroughly competent. Per- 
manent position, if satisfactory. ‘‘MINING,” 
care Engineering and Mining Journal. 

2 145 WANTED—INCLINE GRAVITY 
* TRAMWAY FOREMAN, To run 

a tramway in connection with a mine in the 
West. Must have had extended experience in 
running incline Cosy Tramways (not Aerial 
Rope Tramway) and furnish good references. 
A young or middle aged married man wanted. 
Address Gravity Tramway, Engineering and 
Mining Journal. 

2 1 46 WANTED—Mechanical Engineer: 
Young graduate of technical college, 

as assistant in general mechanical engineering 
work at a Pennsylvania anthracite colliery. 
Hard work with good experience and oppor- 
tunities for advancement. Address Anthracite, 
Engineering and Mining Journal. 

2150 WANTED: By _ coal company. 
Young mining engineer with ex- 

perience in underground surveying in shafts; 
must be good draftsman with knowledge cf 
construction work; state experience, age, sal- 
ary expected, etc. Technical graduate pre- 
ferred. Address “Illinois,” Engineering and 
Mining Journal. 

2 1 52 WANTED—Mining Engineer, ex- 
perienced in bituminous coal meas- 

ures, address, with reference, Ellicott Machine 
Co., Baltimore, Maryland. 

2 1 55 WANTED AT ONCE, amalgamator 
for ten-stamp gold mill in Ontario. 

Must have thorough experience and be well 
recommended as to ability and integrity. Ap- 
ply, with letters, to STAMPMILL, care En- 
gineering and Mining Journal. 

Zz 1 56 WANTED: Foreman and Assistant 
Superintendent for Aluminum Sul- 

phate and Aluminum Works. An_ energetic, 
practical man with executive qualities can ob- 
tain a good paying position with advancement, 
on a contract, by taking stock in Company dur- 
ing term of engagement (from $1,500 to $3,000) 
same to be taken up at expiration of agree- 
ment. Address, The Schwahn Reduction Com- 
pany, 307 Wainright Bldg., St. Louis, Mo. 

2157 METALLURGIST, thoroughly ex- 
perienced in _ wet extraction and 

electrolysis of copper and able to design, build 
and manage works for this purpose, wanted for 
a position in Europe. Address, stating refer- 
ences and salary wanted, Dr. H. Schweitzer, 
40 Stone St., New York City. 

2158 WANTED--A bright, active man 
of good address, graduate of a rep- 

utable American college, experienced in the 
science and art of amalgamating gold ores, to 
introduce a new amalgamating process. Sal- 
ary $200 a month. Address, stating age, ed- 
ucation and experience, Dr. Peter T. Austen, 
80 Broad St., New York. 

2159 WANTED.—A Manager, to take 
charge of a Placer Mine in Sonora, 

Mexico. Must thoroughly understand Placer 
Mining and the placing, operating and repair- 
ing of machinery for hoisting gravel, and have 
had experience in surface and underground 
workings. Address, stating experience, where 
employed, and how long, wages wanted, and 
references, M. V. Hutchinson, 853 Washing- 
ton St., Boston, Mass. 

SITUATI ONS 

WANTED 

Advertisements under this heading 50 cents 
fer so words or less. Additional words, 
two cents a word. Cash or stamps must 
accompany order. 

A CHEMIST of 14 years’ experience in all 
kinds of analytical (organic and inor- 

ganic) and metallurgical work, assaying elec- 
trochemistry, etc., at present in charge of a 
large commercial laboratory, desires a change. 
Thoroughly competent college graduate. Would 
like position with commercial laboratory, smelt- 
er or responsible mining company. References 
Ar. Address Laboratory, care Engineering and 
Mining Journal. No. 19,709, Jan. 10. 

A N EXPERT in the development, equipment, 
working and management of mines, es- 

pecially iron, is open to engagement. Techni- 
cal education, long practical experience: high- 
est references. Address Iron Mines, Engineer- 
ing and Mining Journal. 

No. 19,690, Dec. 27. 

A MINING ENGINEER, who has had over 
‘6 20 years’ practical experience since grad- 
uating from: College in Mining (in most ex- 
tensive developed mines, as well as in pros- 
—- Superintendence, and as Consulting 
Engineer, desires a position as Superintendent 
or Manager of Mines. Address, Conover, 
Engineering and Mining Journal, or to Sta- 
tion D, San Francisco Post Office, California. 

No, 19,714, Dec. 27. 

B OOK-KEEPER and ACCOUNTANT, Amer- 
ican, twenty-nine years of age, desires 

position with first-class mining | company 
in the United States or Mexico, if locality 
is healthy. Having had twelve years’ ex- 
perience in wholesale commission and export 
business in San Francisco, is thoroughly con- 
versant with modern business in including pur- 
chase and transportation of merchandise. Can 
furnish unqualified references as to character 
and ability. Address Accountant, Engineer- 
ing and Mining Journal, San Francisco, Cal. 

No. 19,679, Dec. 27. 

B OOK-KEEPER, fully experienced in mine 
and metal accounting and all clerical de- 

tails of the metal trade, having had six years’ 
experience in the metal line, is open for en- 
gagement. American, age 24. Highest refer- 
ences as to ability and character. Address 
Metal, Engineering and Mining Journal. 

No. 19,708, Dec. 27. 

Cc IVIL ENGINEER, with seven years’ expe- 
rience on railroad work, would like em- 

oe with reliable mining company in 
Vest with view to investing in mining enter- 

prise after becoming familiar with the work. 
Graduate of technical university, 29 years old, 
unmarried, thorough instrument man _ and 
draftsman. Lately Chief Engineer of small 
railroad. Address W. M. J., Engineering and 
Mining Journal. No. 19,713, Jan. 3. 

C OPPER MINING ENGINEER, recently 
back from abroad, open for re-engage- 

ment in United States or Mexico. Copper pre- 
ferred. Experience: six years consulting min- 
in engineer Lake Superior region, eight years 
manager mines and smelting works; Copper, 
silver-lead, zinc, iron. First-class references. 
Address Pyritic, Engineering and Mining Jour- 
nal. No. 19,696, Jan. 3. 

E XPERIENCED MINING BOOKKEEPER 
and Accountant; thorough knowledge of 

Spanish, highest recommendations, desires a 
position in Mexico, Central or South America. 
Address F. Cadell, Room 104, 15 Whitehall 
Street, New York City. 

No.19,715, Jan. 3. 

H YDPRAULIC MINING—Capable energetic 
placer mining superintendent desires ap- 

pointment. Experienced in construction of 
ditches, and designing and laying out of neces- 
sary hydraulic plant. Has been connected with 
extensive concerns, being accustomed to handle 
profitably large quantities of gravel. Good 
Spanish scholar. Ready for immediate en- 
agement. Excellent references. Address 
*lacers, Engineering and Mining Journal. 

No. 19,689, Dec. 27. 

M ETALLURGICAL ENGINEER, Special- 
ist in Cyaniding and gold milling, thor- 

ough Chemist and Assayer, technically edu- 
cated; eight years’ experience in responsible 
positions in America and abroad; at present 
metallurgist in charge of large and successful 
western Cyanide Works, desires change of po- 
sition. Would consider opening in reliable ore 
testing works in city, where his extensive prac- 
tical knowledge would be utilized. Address 
Filter Press, Engineering and Mining Journal. 

No. 19,687, Jan. 17. 

M ETALLURGIST and MINING ENGIN- 
EER with extensive experience in lead 

and copper smelting and refining; and also 
in mine examination, is open to engagement 
after January 1st, 1903. Address December, 
Engineering and Mining Journal. 

No. 19,694, Jan. 3. 

M ETALLURGIST and chemist, 31 years of 
2 age, at present with smelting company, 

will be open for engagement December rst. 
Specialty: copper smelting, leaching silver and 
copper ores in Mexico, Arizona and California. 
Speaks Spanish. Can furnish first-class refer- 
ences. Address V. S., Engineering and Min- 
ing Journal. No. 19,676, Dec. 27. 

M INING ENGINEER and metallurgist, 20 
P years’ experience as manager and super- 
intendent of mines and mills in the United 
States, Mexico and Central America, wishes a 
position as manager or consulting engineer; 
speaks Spanish; the best of reference fur- 
nished. Address C., Engineering and Mining 
Journal. No. 19,699, fan. 31. 

M INING ENGINEER with several years’ 
practical experience in management of 

large properties will be open for engagement 
anuary 1st, 1903. References of highest or- 

der as to ability can be furnished. Address 
> ae es mee and Mining Journal. 

0. 19,674, Jan. 17. 

M INING ENGINEER and superintendent 
+ of mines wishes change of position; a 
man of energy, experience and integrity in the 
management and examination of properties and 
construction of milling and mining plants; 
technically educated, willing and of strict tem- 
erate habits. Best of references. Address 
XX, Engineering and Mining Journal. 

No. 19,716, Feb. 28. 

MIXING ENGINEER.—15_ years’ under- 
ground practical experience as manager 

and superintendent of mines and mills, wishes 
a position as manager or assistant manager. 
Thorough accountant. Can speak Spanish. Ad- 
dress B. J. J., care Engineering and Mining 
Journal. No. 19,711, Jan. 10. 

M INING ENGINEER, with experience in 
managing large mining properties, de- 

sires position as Superintendent or Manager 
of a company willing to pay for good, econom- 
ical management; good references. Address 
W. D., Engineering and Mining Journal. 

No. 19,704, Jan. 10. 

M INING ENGINEER, thoroughly experi- 
enced in the management of producing 

Properties, development and exploratory work; 
competent chemist and engineer; will be open 
for engagement about January ist as super- 
intendent, engineer or chemist. U. S. or Mex- 
ico. Speaks Spanish. Address A. O. K., 
Engineering and Mining Journal. 

No. 19,702, Dec. 27. 

P OSITION WANTED by accountant of 
: rominent mining and milling company 
in Mexico employing 1,500 to 2,000 men. 
Thoroughly experienced in clerical details and 
accounting involved in heavy construction of 
reduction works and diversified operations of 
such company and in showing results period- 
ically. amiliar with Spanish language and 
Mexican mining and commercial laws. Amer- 
ican; age 31; strictly sober. With present 
employers several years; formerly their cashier. 
Bond furnished. Address X, Apartado 93, Tor- 
reon, Coah, Mexico. 

No. 19,688, Dec. 27. 

P RESENT GENERAL MANAGER of gold 
and copper properties in Mexico, con- 

templates a change. Is thoroughly qualified 
to handle large properties with economy and 
success, is a close and experienced buyer, an 
expert on mechanical equipment, successful in 
handling men, and is energetic, practical, and 
up te date. Age 34. Spanish spoken fluently. 
Only a a of scope and importance is 
desired. ddress Yendis, Engineering and 
Mining Journal. 

No. 19,693, Jan. ro. 

TECHNICALLY EDUCATED MINING MAN 
with thorough practical training in under- 

ground work, milling, assaying, surveying, and one 
who has successfully supervised dividend paying 
properties, desires engagement with good com- 
pany. Able to take entire charge of mining en- 
terprise. Foreign engagement acceptable. Fair 
knowledge of Spanish. Best references. Address, 
B. H., Engineering and Mining Journal. 

No. 19,712, January Io. 

G UPERINTENDENT or MANAGER.—Man 
“of 35, with 15 years’ practical experi- 
ence in mining, metallurgy and chemistry, un- 
derstands handling labor, accounting, purchas- 
ing of supplies, etc., desires position. Will ex- 
amine, report and develop properties. Plan 
and erect plants. For ten years foreman, met- 
allurgist and superintendent of two of the 
largest copper companies in the West, and at 
present manager of a copper property in Mex- 
ico. Strong indorsements. Address J. G. B., 
P. O. Box 585, Los Angeles, Cal. 

No. 19,698, Jan. ro. 

T ECHNICAL GRADUATE, with 3 years’ 
experience in mining and civil engineer- 

ing, desires position with responsible mining 
company as Assayer, Surveyor or Assistant 
Engineer. Age 25. Good references. _Ad- 
dress G. E. R., Engineering and Mining Jour- 
nal. No. 19,710, Jan. to. 

W ANTED POSITION, middle of March, 
1903, by a thoroughly practical smelter 

of 25 years’ experience. Blast or reverberatory 
furnaces. Converting, desilverizing, Lixivation. 
Refining of clear volitic residues. Speaks Span- 
ish and can handle Mexican labor. Good ref- 
erences. Wages required $150, gold, per 
month. Change of locality desired. Address 
I. H. R., Mineral Aurora, Teziutlau, Estado de 
Puebla, Mexico. No. 19,677, Jan. 17. 

W ANTED—Graduate of University of Vir- 
ginia. and Johns Hopkins University 

(Ph.D.) with four years’ experience in teach- 
ing and same time in applied chemistry as 
Chemist to Iron Co. and Superior Board of 
Health of Puerto Rico (now occupying latter 
position), desires position in_ college, univer- 
sity, or laboratory. Speaks Spanish fluently. 
Address Quimoco, Box 466, San Juan, Puerto 
Rico. No. 19,707, Jan. 10. 

Just Ready | 
HYDRO-METALLURGY OF | 

COPPER 
By M. EISSLER 

ie ores. 

Engineering 
oy 

Mining Journal 
261 Broadway, New York. 

Coal Property For Sale. 
_ 3,200 acres of Pittsburg vein in Wash- 
ington Co., Penna. 15,000 acres in 
Gurnsey Co., Ohio. For particulars ad- 
dress: 

GEO. M. SHOEMAKER, 
Coalport, Ky. 

NEW MEXICO 
Expert Mining Engineer, thoroughly ac- 

quainted with that district, is prepared to 
make investigations and advise investors. 
Copper, Silver and Gold. 

D. WILLIS HOWES 
12@ Hicks Street, Brooklyn, N. Y. 

WANTED 
Copies of June 29, July 6, 
July 27, August 10 and No- 

vember 2, 1901, and January 
18, 1902, issues of The Engi- 
neering and Mining Journal. 
Address The Engineering and 
Mining Journal, P. O. Box 

1833, New York City. 

Wanted 
Representatives throughout the New Eng- 
land and Middle States, to sell only first- 
class stocks and bonds of mining and 
other industrial enterprises. For partic- 
ulars address The Washburn Stock-Bond 
Co., 108 Bryson Block, Los Angeles, Cal. 

PENALOZA & CO. 
Security Building, St. Louis, Mo. 
52 Leadenhall St., E. C., London 

Buyers of all classes of ores. Specialty of 

Rarer ores Molybdenite, Tungsten, Vana 

dium, Uranium, Cobalt, etc. 

W ANTED.—Advertiser would buy an 
active interest in an established 

mining engineering business, or a_ busi- 
ness combining mining and civil engin- 
eering practice. Business must be prof- 
itable, well located and capable of ex- 
pansion. Address Practical, Engineer- 
ing & Mining Journal. 

Factories For Sale 
OR LEASE, NEAR NEW YORK 

ELIZABETHPORT, N. J.—100.000 square 
feet floor space, three acres of ground. 
NEW BRUNSWICK, N. J.—60,000 square 

feet floor space, five acres of ground. 
YONKERS, N. Y.—52.000 square feet floor 

space, three acres of ground. 

Each factory fitted with engines, boilers, dyna- 
mos, sprinkler system, etc., and having direct rail 
connection with Trunk Lines.—All in perfect 
order and ready for immediate use. 

NICHOLSON & CO. 
Factory Brokers, Sole Agents 

150 Broadway, NEW YORK 

RECENT and practical aecount. of 
processes adopted in Hydro-Metal- 

lurgical treatment of cupriferous ores, in- 

cluding the manufacture of Copper Vitriol;; 
with additional divisions on sources @§. 
supply of copper, and roasting of copper 

Crown OctTavo, CLoTH, ILLUS- 

TRATED. 
ee 

Price, $4.50 (postpaid ). 
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Fred F. Hunt, 
77 PINE STREET, NEW YORK 

ANALYST and aeoaven: 
omens, “pet Eates and ol in 
eral Products. 

SIMONDS & WAINWRIGHT 
LABORATORIES: 

169 Front 8t. (cor, Maiden Lane), N. Y. 

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. 
Aseay and test ores and minerals. 

Dr. Lucius Pitkin 

CHEMIST ana ASSAYER 

HAS REMOVED 
TO 

His New Laboratory Building 

47 FULTON ST., NEW YORK 

Telephone No. 862 John 

NICKEL 
The Canadian Copper Company 

74 Broadway, New York BALTIMORE 

COPPER SMELTING & ROLLING (0. 
(The Baltimore Copper Works.) 

Office: Keyser Building, Baltimore, Md. 

INGOT COPPER SHEET COPPER The Nichols Chemical C0. 
25 Broad Street, NEW YORK 

COPPER REFINERS 

Consignments of Or 
Blister Copper solici 

MANUFACTURERS OF 

Tae HeergsHorr Corrzer Sme_rers. 
Tug Heregsuorr Roastinc Furnace. 

P. G. LIDNER, 
MINING ENGINEER 

Examinations, Reports, Management. 

130 Lexington Avenue, N. Y. 

Mattes and 

See Advertisement on page 81 

The ORFORD COPDER (0. 
COPPER and NICKEL 

BATTLE SHIP BRAND 
CHEMICALS 

Copper Ore, Matte or Bullion pur- 
chased. Advances made on consignments 
tor refining and sale. 

Specialty made of Sitver-BEaRInG 
a. ae Matte and Nicket Org, an 

Sell” INGOT and CAKE COPPER, 
Wire Bars, Malleable Nickel, Shot, 

American Bleaching Powder g COUSIIC S0dd Plates. Best Quality for Anodes, Ger- 
MADE BY man Silver and Nickel-Steel. 

ACKER PROCESS COMPANY 

NIAGARA FALLS. N. Y., U.S. A. Orrices, 74 Broapway, New York. 

UNITED METALS SELLING CO. 
11 BROADWAY, NEW YORK. 

C. S. HENRY & CO., Ltd. 

Ba. 

European Agents, 12 Leadenhall St., 

London, 
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“* Manufacturers of Extra Heavy Iron, Steel, 
Copper and Phosphor Bronze 

WIRE CLOTH 
Write us Direct for information. 

Colorado concerns will find a stock of our screens at 

a 

- 

] i 

2.8 
C 3 o 

A a TL! 

LC 
J ‘ i ot “mm =i . LAA A a's a | ‘aa! 

haveimitaied § 

CLEVELAND, OHIO, U.S. A. 
Brass, 

Hendrie & Bolthoff Mfg. Co., Denver, Colo. 

THE ENGINEERING AND MINING JOURNAL. 

104 John St., NEW YORK 

ORES TESTED 
tarComplete Ore Milling and Testing 

Works for making practical working tests 
of ores to determine the Best Method of 

Treatment. Milling, Metallurgical and 
Chemical Processes investigated. 

ASSAYS AND 
ANALYSES 

Assayers by appointment to New York 
Metal Exchange. 

Balbach Smelting & 
Refining Co. 

Epwarp Barzacu, Je., President. 

J. Lancerotu, Vice-President. 

Newark, New Jersey 

Electrolytic 
Copper Refiners 
SMELTERS AND REFINERS OF 
GOLD, SILVER, LEAD AND COP- 
PER ORES. 

Bullion and Argentiferous Copper Matte 

Receivedon Consignment or Purchased 

THE ROESSLER & 
HASSLACHER GHEM- 
ICAL C0 
100 William St., N.Y. 

CYANIDE 
Peroxide of Sodium 
Hyposuipnite ot Soda 

Chloride ct Lime 
Sulphide of tron 

And other Chemicals 
for Mining Purposes 

DECEMBER 27, 1902. 

Lepoux & Co. 
NEW YORK 

Sample 
AND 

Assay Ores 
AND 

Metals 
ta INDEPENDENT ORE SAMP- 
LING WORKS AT THE PORT OF 
NEW YORK. ONLY TWO SUCH ON 
THE ATLANTIC SEABOARD A 

We are not Dealers or ete, ~ og Re- 
ceive Consignments, yt ont =r and 
Assay them, selling to highest - ers, > 
taining advances when desired, and 
buyers of two continents pay the highest 
market price, in New York funds, cash 
against our certificates. 

Laboratory and Office; 

99 JOHN STREET 

Lepoux & Co. 
Also Analyze Everything 

The American Metal C0. 
LIMITED 

52 Broadway = = NEW YORK 

Security Building, - ST. LOUIS, MO. 

COPPER. TIN, LEAD, SPELTER, AN- 
TIMONY, NICKEL, BULLION, MATTES, 
ORES OF EVERY DESCRIHTION. 

Agents for 

Henry R. Merton & Co., Ltd., London, 

Metallgesellschaft, Frankfort-on-Main. 

Metallurgische Gesellschaft, Frankfort-on- 

Main. 

Balbach 8. & R. Co., Newark, N. J. 

Societe le Nickel, Paris. 

FACTORY WASTES. 

I have found ways to utilize 

many wastes, by-products and 

unapplied substances, converting 

losses into profits. Send for 

blank and pamphlet. 

DR. PETER T. AUSTEN, F.C.S. 
CHEMICAL COUNSEL, 

80 Broad St. 

HENRY BATH & SON 
LONDON, LIVERPOOL and SWANSEA 

BROKERS 
ALL DESCRIPTIONS OF 

METALS, MATTES, Etc. 
Warehouses, Liverpool and Swansea 

Warrants Issued under their Special Act 
of Parliament. 

{ NITRATE OF SODA 
Cable Address: BATHOTA, LONDON. 

NEW YORK. 
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Curtis Engineering Specialties 

IMPROVED STEAM. 
PRESSURE 

REGULATOR 
To Automatically Reduce Boiler Pres- 

IMPROVED 
DAMPER 

REGULATOR 
Will move from open position to frac- 

tions thereof, and remain at rest, changing sure to any Desired Low Pressures for Heat- 
slightly either way with the varying steam 
pressure. No water connection. Ing; Drying, Running Engines, Mining 

We will send on approval in competi- Machinery, Pumps, and Controlling Hy- 
tion with any other make. draulic Pressures. 

JULIAN D’ESTE COMPANY 
24 Haymarket Square, Boston, Mass. WASWAMBLLE Send for Complete Catalogue 

FOR CLEAN TUBES! 
STERTON’S “COMBINATION” SCRAPER AND BRUSH 

The cutting edges are chilled 
and will last longer than steel. 
The spring is self-adjusting and 
acts equally on each scraping arm. 

It will Zeave the tubes as clean 
as when new! 

ELDEN’S 
“PACKINGS } Patented. 

7 With Either Rubber or Canvas Core 

Ss wm For Piston Rods, Plungers 
{ : ; Valve Stems, etc, 

Sold by the Supply houses in 
Denver, Butte, Helena, Chicago, 

Michigan Wire Gloth Go., 
FOR 

Mining Wire Screens 
OF ALL KINDS. 

502 Howard St., DETROIT, MICH. 
St. Louis, Kansas City, Omaha 
and on the Pacific Coast. 

Write Manufacturer for Free 

Sample. 

RANDOLPH BRANDT 
38 Cortlandt St., New York, 

Send to your dealer, or to 

Ventilation of Mines 
BY J. T. BEARD. 

Containing important divisions on 
Conditions Existing in Mines. Force as 
Applied to Mine Ventilation. Resist- 
ance of the Mine, Work, Resultant Fac- 
tors of Ventilation, Expression for 
Straight-Paddle Fans, Economic Discus- 
sion of the Furnace, Economic Discus- 
sion of = Fan, Splitting = — 
rent. iscussion of the “Equivalent 

TANKS FOR Orifice,” Compressive vs. Exhaustive 
WATER and CYANIDE Ventilation, and Care of Mines as As- 

sisting Ventilation. 12mo, cloth, illus- 
trated. 

Price $2.50 

Engineering & Mining Journal, 261 Broadway,N.Y. 

MAIN STREET 
SAN FRANCISCO 

The Engineering Company 
of America 

INCORPOR ATED UNDER THE LAWS OF THE “ SOE het nk pee 
S TATE OF NEW YORK ' y " ) VOOLIGHT ON -STEE 

74 Broaway, New York ACKSMITH WORK 
‘ DESCRIPTION 

If you are an Investor in any En- 
gineering enterprise (Civil, Mining, Me- 
chanical, Electrical, Chemical), and you 

Steel Cages 

For Shafts 

want technical assistance or advice, we 
we always prepared to give you the 
est. 
We have in our corps twenty-six of 

the best-known specialists in engineer- 
ing lines, and cover every branch of en- 
gineering work. 
We are prepared to make tests, in- 

spections and reports in every line of 
engineering, to prepare plans, contract 
for and install all kinds of machinery 
and plants of any description. 
_ We specialize every line of engineer- 
ing work. 

Our Consulting Engineers are pre- 
pared to give advice on Mining reports, 
prospectuses, and all matters of invest- 
ment associated with engineering enter- 
prises. 

Engineering Company of America 
74 BROADWAY NEW YORK CITY 

Address 

FRANK CLEMES SMITH, E.M., Prest. 
Telephone, 7630 Cortlandt 

Steamers for South and East Africa 

PRINCE 

AUTOMATIC ENGINFS 
50-H.P. Climax. 200-H.P. Westinghouse. 
40-H.P. Climax. 125-H.P. Westinghouse. 
25-H.P. Climax. 35-H.P. Westinghouse. 
20-H.P. Climax. 10-H.P. Payne. 

5-H.P. Payne. 

HORIZONTAL TUBULAR BOILERS 
5—100-H.P. 2—75-H.P. 3—70-H.P. 30-H.P. 

VERTICAL TUBULAR BOILER 
8 in stock. Any size to order. 

Prompt delivery. 

STEAM PUMPS 
12x6x18 Cameron double plunger. 
14x11x16 Eclipse flywheel. 
2—12x12x20 Marsh single. 
2—12x7x13 Cameron double plunger. 

AIR COMPRESSORS 
16 in. to 18 in. cylinders single and du- 

plex. s 

HOIST AND HAULAGE ENGINES 
The largest stock in Western Pennsy]- 

vania. 

Carlin Machinery & Supply Co. 
Lacock and Sandusky Sts., Allegheny, Pa. 

LINE| 
| JOINT SERVICE WITH HOUSTON LINE 

NEW YORK TO 

CAPE TOWN, MOSSEL BAY, ALGOA BAY (PORT ELIZA- 

BETH), EAST LONDON, PORT NATAL, and DELAGOA BAY 

FOR FREIGHT, PASSAGE, ETC., APPLY TO 

JOHN C. SEAGER COMPANY 
Produce Exchange Buildin 

Agents fer Prince Line, Limited, Newcastle- 
on- Tyne: or to 

DANIEL RIPLEY 
Maritime Bld’g, 8 Bridge St., New York 

Agent for Houston Line, R. P. Houston & Co., 
London and Liverpool 

Oy 
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FOR MORE THAN FORTY YEARS 

Cameron Steam Pumps 
HAVE BEEN THE RECOGNIZED LEADERS 

Our General Service Pumps are Especially 

Adapted and Built for the Hardest Kind 

of Work 

ee 

ey a . nO, 

THE A.S.CAMERON 
ih 

tt eS 

REGULAR HORIZONTAL PISTON PUMP FOR GENERAL SERVICE 

They are built in a variety of styles and sizes to meet 
every condition 

_A.S.CameronSteam Pump Works 

36 THE ENGINEERING AND MINING JOURNAL. DECEMBER 27, 1902. 
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STEAM PUM 
— 
~ 

\ \ 

THERE ARE MORE 

CAMERON PUMPS 
USED IN MINING WORK THAN OF ANY OTHER MAKE 

Outside Packed Plunger Station Mining 

Pump. Pipe Pattern. Size, 22x9x33 

CAMERON STEAM PUMPS 
Are Simple in Design 

Durable in Construction 

Certain in Operation Reliable in Service 

Pumps for MINES 
QUARRIES 

COLLIERIES 

RAILROADS, ETC. 
The Cameron Patent Vertical Mining Pump 

Offices and Agencies in all the Principal Cities Throughout the World for Sinking and Recovering Shafts | 
| 

| 
| 

| Foot East 23d St., New York City, U.S. A. 
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tablished 1887. 

Mathews-Davis 
GAS & GASOLINE ENGINE 

STRONG & DURABLE 
3-to-163Horsepower, = For,immediate delivery 

Have endured the test of 12 years, and are given uni- 
versal satisfaction. Most satisfactory power in use. 
Write for catalogue. 

Manufactured only by 

HUGH MATHEWS, 

5th{& Washington{St. ,~KANSAS{CITY,Mo., U.S. A, 

Carterville Foundry 
and Machine Works 

CARTERVILLE, MO. 

Seneiemncers Mining Machinery 

and Builders (Concentrators 
FOR LEAD, ZINC, GOLD AND SILVER 

tHe SCHULE DRY CONCENTRATOR 
Compact, Rapid, Economical . Hand or Belt 

Excells all others in.quantity and quality of output 

Saves everything of value 
Works in connection with any other concentrator 

Information on request 

F. H. SCHULE CO., - 27 Thames St. New York 
HAMBURG, GERMANY 

°°* Water Wheel Governors 
ARE THE STANDARD OF THE WORLD 

They control nearly 400,000 horse power 
Twelve types carried in stock 

The most accurate speed regulation guaranteed 

Write for Catalog and list of several hundred plants where our Governors are used 

The Lombard Governor Co. 
36 Whittier Street 

BOSTON, MASS. 

SEALED PROPOSALS addressed to 
the Engineer in Charge ot the Deep-water 
Railway Company, and endorsed ‘*Propo- 
sals for Graduation, Trestle Work and Ma- 
sonry,” will be received at the office of the 

| 
' 

DVERTISE where the greatest num- 

ber of your probable customers will 

Deepwater Railway Co., Beckley, Raleigh ore your suncuncement. If your cus 
County, West Virginia, until 2 o’clock 
p- m., Saturday, Comer 17, 1903, for 
the Graduation (including tunnels), Tres- 
tle Work and Masonry on twenty miles 
of the Deepwater Railway in Raleigh and 
Wyoming counties, West Virginia. read. 

Bidders are required to state in their 
proposals the names and residences of all 
the parties interested therein, whether as 
individuals or business firms and com- 
panies. 

The work will be let in sections of ap- 
proximately five miles each. 

Profiles, maps, etc., can be seen and 
copies of contract, specifications and blank 
forms of proposals can be obtained at said 
office. Contractors will make a separate 
proposal for each Five-mile section; and 
the proposal and contract for each one of 
said Five-mile sections will be independent 
of the proposal and contract for any other 
Five-mile section, oy however, that 
in case a proposal is made for two or more 
Five-mile sections on one form it will be 
= - een —o bid = be 
null and void, unless all the sections desig- 
nated in said form or proposal are awarded Prospector late from Honduras 
to the bidder at the price given in pro- and Guatemala, and now return- 

posal. ing there would like to interest 
Bids must be made upon the blank forms SpauDeer. 

furnished by the Deepwater Railway Com- 

J.S. H. 309 West 14th St., N.Y. 

tomers are interested in mining or met- 

allurgical matters, ENGINEERING AND 

MINING JouRNAL is the paper they all 

KENTUCKY FLUOR SPAR CO. 

MARION, KY. 

Offers the best grades of Fluxing 
and Ground Fluor Spar on the 
market. Ample facilities to meet 
demands of the trade promptly. 

CENTRAL AMERICA 

pany, and tor each kind of work or ma- 
terial designated by cross mark (X) on 
the said form. 

‘she person or persons to whom the con- 
tract may be awarded will be required to 
appear at the Deepwater Railway Com- 
pany’s office with acceptable bondsmen ur 
guarantee company as sureties, and exe- 
cute the contract within twelve (12) days 
from the day of notification that e 
work has been awarded to him or them. 

Bond, acceptable to the Deepwater Rail- 
way Company in the sum of twenty-five 
per cent. of the amount (as determined by 
the Engineer‘s approximate quantities and 
the prices bid) will be required in the 
event of making an award upon any of 
the bids submitted. 

The Deepwater Railway Company re- 
serves the right to reject any or all pro- 
posals made. (Signed) 
THE DEEPWATER RAILWAY CO., 

By C. P. Howarp, Engineer-in-Charge. 
References: 

W. N. Pace, President Gauley Mountain 
Coal Co., Ansted, West Virginia. 

Cal Droperty For Sale 
A desirable BITUMINOUS COAL and 

COKE mine offered for sale. This well 
known Pittsburg Seam No*8 is the best 
coal and coke making seam in the United 
States. The mine is well developed, with 
coal cutting and all other machinery re- 
quired. with coke ovens and Railroad 
facilities. There are also other money 
making industries belonging to the prop- 
erty. Title perfect, free from mortgages, 
claims or taxes. 

Address ‘* CoAL and CoKE” care 
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WHITMAN 
SADDLES 

Used and endorsed by Mining 
Engineers and Prospectors 
the world over. 

Catalogue free. 

THE MEHLBACH SADDLE CO. 
106 N. CHAMBERS ST., NEW YORK. 

Successors to Whitman Saddle Co. 

THE STANDARD 

ae Mine Lamp. 

: Acetylene 
Mine ane 

This lamp is fitted witb an ) adjustable | re- 
flector which throws the light for over 50 
feet. The light cannot be extinguished, no 
matter how strong the current of air. For 
further information, address 

JOHN S. CUMMINGS & CO. Tunnelton, W. Va. 

MN I 

Only those who use 

“Royal Worcester” 

and “Heart” Brands 

belting know the 

extreme economy 

of them. A little 
higher in price, but they 
save trouble, prevent acci- 
dents, no lost power; no 
idle machinery; no slip- 
ping, sagging, breaking; 
uniform in every inch —- most 

economical of the economical. 

Guaranteed best belt power 

transmitters in the world. 

Catalogue, or we will send you sample 

belt for testing in your own factory, to 

be returned if you are not convinced 
it’s the belt you ought to use. 

GRATON & KNIGHT MPF’G. CO. 

Oak Leather Belt Makers, 
Worcester, Mass. 

The |eGrand Mine Drill Co. 
Manufacturers of COAL AND ROCK 

MINE MACHINES 
Will Bore Rock as well as Coal 

P. R. ROBINSON, Manager, 
197 Barney Street, 

N 
AN ABSOLUTELY AIR TIGHT, 

WATER AND DAMP PROOF 

TELEPHONE 
IS NECESSARY oe wt ele 

Cuts Illustrate Our New 

MINE TELEPHONE 
No Part Exposed. Made For Hard Usage, 

Under-ground and Out-door Service 

EQUIPPED FOR ALL 
CLASSES OF SERVICE 

Manufacturers of Telephones, 

Switeh-boards and Telephonic 
Supplies. 

a“ 

STROMBERG CARLSON 
Telephone Monulocturing Company, 

GHIGAGO, ILL Write us. - 

WILKES-BARRE, PA. 
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An Investment That Should Pay 

THE ENGINEERING AND MINING JOURNAL. 

We are in Position to Figure on 
LARGE ENGINES 

for Mining Plants, also Engines and Hoists com- 

bined. Our supremacy in this field is well known 

GAS OR GASOLINE 

Otto Gas Engine Works 
PHILADELPHIA 

CHICAGO MINNEAPOLIS 

DURING 
1902 6% 

1903 10% 

vestment. 

4th, 5th and 6th, 1902 

Ingersoll 

1904 10% and repay 20% 
of the original investment. 

1905 10% and repay 35%. 

1906 15% and repay 45%,— 
or the entire remain- 

der of the original in- 

R. E. BRIGGS CO., C 

la 1907, when the original in- 

vestment will have been 

repaid, after yielding the 

returns noted, the investor 

will still have securities of 

the par value of the original 

investment, which, estimated 

upon a conservative basis, 

should pay at least 20 per 

cent. for many years. The 

investor will hold these 

securities as clear profit. 

We are prepared to submit convincing evidence that the above results are safely assured. 

For full particulars, address 

American Finance and Securities Co, 
13-21 Park Row, New York 

WATER = LEYNER 
COMPRESSED AIR 

ROCK DRILLS 
WON FIRST, SECOND AND THIRD PRIZES 

in the Rock Drilling Contest at Idaho Springs, Colo., U. S. A., July 

RULES OF CONTEST 
Each competing drill to have 3 inch cylinder. Drilling teams to have 

choice of machines. Each event to consist of drilling two nine-foot. holes. 
Time to include setting up and tearing down. Entries, Leyner, Sullivan and 

AWARD OF PRIZES 
FIRST PRIZE OF $200. Awarded to Ellison and Friedman, operating 
Water-Leyner Drill. Time, 42 minutes, 15 seconds 

SECOND PRIZE OF $100. Awarded to Zeilor and Wehman, operating 
Water-Leyner Drill, Time, 44 minutes, 50 seconds 

THIRD PRIZE OF $50. Divided ona tie by Carlson and Shannon, on 
Leyner Drill, and Howard and Mathews also on Leyner Drill. Time 49 minutes 

(2 2 RAG TRORRLDERS See hE 

Best time made by Sullivan Drill, 1 hour, 20 seconds 
Best time made by Ingersoll Drill, 1 hour, 16 minutes 

(SRL A aR MRR IE 

FOR CATALOGS AND PRICES, ADDRESS 

The J. Geo, Leyner Engineering Works Co. 
DENVER, COLO., U. S. A. 

S. SYKES & CO., Johannesburg, South African Representatives 
ity of Mexico, Mexican Representatives 

TAKATA & CO., 10 Wall St., N. Y., Japanese epresentatives 
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SMO BE Oh, Bick icncesicsccsess 

OU UIN GOs, Be The ds c0sdsseascorceds 38 
Schwarz, Theodore E.............. 44 
Scottish Cyanide Co................ 82 

Scranton Steam Pump Co.......... 21 
ONS TE GOR ies Secs esaicsse seces 45 

gg a a ee 35 
Seattle Guditing & _— Bickacss 81 
Sebben, E. W.. ae ata at os 

S. H. Seppiy Co... sisters s sige 
Seibel Suessdorf Mfg. eo. avivensece ele 
Selby Sm. & Lead Co..........000. 81 
SN BETO oes cove ntccescveqscctes 46 
NR TROT sis <i0 08 sc ebasce esas 45 
Ng Bs (inde t tua scesc cesicevsccves 45 

SGCNnes, Wits Thence ccc akcessccees 45 
Shoemaker, George M.............- 33 
WRN EE GAG TS ccnisnccdiscds Sees Jo 
Shultz Bales COs. 6k. cccccedesee 2; 4% 

ee 47 
Simonds & Wainwright.......... 34, 45 
Simonds, EB. H... 22.6 iguve duyenee 81 
Te a eee 24 
Ws Oe Wiis oa se welts cues sabeeiteccans 45 

eS ye re ae 32 
Skillen - Richerds Diiivcseestesvess 13 
PE Bs Mia Mis spiiciray 5s-ekdeidce'a % 
Smith e “gi wou oe 
WRU Ry. Betcessceses 
Smith & hompson.. 
Smokeless Calorific Co se 
Smooth-On Mfg. - ds eae a 
Snyder, Geo. P.. paeeus seaports 
Solvay Process Ee a, ei. ce 
Sorensen & Co., Neil J.. aikoe 
So. Dakota Incorp. ie Ae 
So. Dakota Schoo of f Mines. paaares 51 
Southern Pacific R. acennan ee 
SE, MEG 03 sb :0.0.00-4¢.n0008es con 45 
Oe >" ey en 45 

Standard Diamond Dril]] Co...... 1, 76 
Stankovitch & Zerega............- 45 

Stanley, Henry M.... 2... .cccee- cece 45 

St. Cyr. Hycynthe, M.....ccceccess 45 

Station Hawip’t Cosi. .cccie. ccwivcse. 28 

Stedman Foundry & Mach. Wks... 80 

Stewart Heater Co. ......0-ccsccceee 56 
Stickney, Conyngham & Co........ 51 

Stilwell-Bierce & Smith-Vaile Co... 70 
St. Louis Well Mach. & Tool Co. . 61 

CORIO: Dinicciiasccecscescecccteesees 45 
Straley Hasbrouck & Schroeder... 47 
Strong; AMGRGUR: << .<cncoscsadees 

Sonetels, Ts Why. c0iss00o8K0 ):as0ee seca 45 

Stowbors: nena Tenehans sites 
Co.. . + 39 

Stroud & Cas E. Hl De sta acteeteuieene 24 

Stale Co. TUG. 656s ccs ccccsesaces 28 

Sturtevant Con Bi Fesccccevccsiscces 66 
UME ONUMIEE, WEIIE CO os oes as ncewecse 25 
Success Copper Mining Co......... 49 
Sullivan Machinery Co........... eo 
sustersic, Fernando.............++- 45 
Swinney, Frederick............+++ 45 

Tacoma aegelting Co Peepacehomnaetn 81 
Tallerday Steel Pipe & Tank Co... 67 
DING Bon Nags igsiceces scewsaeeswes's 28 
RO is Wirevetisictasammannnees 45 

le ca ess oitedie. See wenaees 45 
IT Gaciagien sap seseeuetees's 45 

Taylor Iron & Steel Co.........+--- 27 
pO a rrr rrere 
TR Ee Bitivcaassvensces 45 
Thew Automatic eee ~ - 79 
Thies, Adolph...... . 45 
Thomas, J. ep ee ae 
Thompson, C RO ae caine us.a oi 
‘Thompson Son rs ets eccices sass bi 
Taompecs, W. B.. Co... 20.008. I 
Thomsen Chem. Co..............++ 
RENN IG Noy 60.5 «40000 heise eileen ses 
A WE This asics seccc<cecseses 
OS FS errr 
IE PROBS oo otc cecncgsccececs 

Tracy Engineering Co...... : 
Trent Eng. ~—? a 
Trenton Iron Co.. é 
TOOOUNGE: Wiiscicn<ceccesisess cine 
Tulleys, if Pa iristains ta\srcerneeaaee 2 
Turner Brass Works.............+ ‘ 
Tyler Company, The W.S.. tate ae 
RUNES Tl, PEAR rAacceedGidentescd sais 45 

United Zinc & Chem. Co........... 65 
Union Cons. Refining Co........... 57 
Union Elevator and Machine Co... 20 
UIIIOUE POS Bik Pines caedccreiccss:s 7o 
United Metals Selling Co.......... 34 

Vase Cbs ioc cvicccviceecesecees 58 
Vancouver Eng. Works............ 
Van Der Naillen ames * _e. 
Vogelstein, L......... *) 82 
eVulcan Iron Works.. eae pu dieearete 15 

Wade & Wade.. Raihawsnen 
Ward & Olyphant. backcsaenncas totes 51 
WRI Mrs Rakin 06 kesa Biss saceceees 
Warner, y. 5 
Washburn Stock Bond Co.. 
Washington Agri. College.. 
Watt Mining Car Wheel Co. 
Weber Gas Engine Co.. 
Weber & Co., 
Webster, Camp & Lane Co.. ‘ 
WE Ils ihc d sc ccacsccccceses 
TUNE RII 5. csi. ss 000s de seees 
Weise & Monski............. Aaekee 
WENN ORIEN die cscacsd ches tosnees 47 
Western Chemical Mfg.Co.. . 65 
Western Electric Drill Co.. oon 
Western Electrical Supply Co.. 775 
Weatern Forge Co. 2.0.05 0ccseee 27 
Western Iron Works, Los Angeles 
Western Securities Co............. 46 
Westervelt, Wm. ees: em 
Westinghouse Elec. & Mfg, Co...- 
West, James, Dixon................ 
Weston Elec. Instrument Co....... 
Wetherill Separating Co........... 8 
Wheeler. H. A.. ie 
Wheeler Cond. & Eng. Co.. m 
. | ty OS ere 65 
WE Rie BP hc seed wkeasey es Nasces 45 
Whiting Foundry Equipment Co.. 8 

I is sie viaicosscdcndrcces 2 
Wickham, Winthrop H............. 45 
Wilgus Mfg. Co....... aaa 
Williams Bros......... 76 
Wiley, W. H........... Stee ae 
Wieme ] Pulverizer Co............ 25 
Wilson, H. Sterling................ 45 
Winslow & Mercer..............-+- 45 
Wire & Cable Co........-....-..0+- 
Wisconsin Graphite Co............ 69 
WEIN SEO WEI conc cc ctcsccccess 16 
WOahes, Fe. Boo. cece ccccssccccccece 45 
Wolverine Copper Minios ‘ en 51 
Wonham- a 2 on We ieee 28, 72 
WOGGDGIS, CIAO. Foes 6 cc cc ccccccess 
Wood on Works. 77 
Wood, E a ‘ «1h 
Wood, Geo.R.... ilee ae 
Wood. Henry E., & Miata wanes 4 45 
L Ow) SE SE” 21 
WRG Bh Eg Oe es cviceseecscuce 68 
Wood, Wes Mewstunn eins stiaasidesdees 45 
Woolner Oil Co........c0cccccceee. 
Wright Mfg. Co.......-. ss eeeeees 70 
Wright, Gilman Co........-. --+00- 45 
Wee BaP ecient cece sciscccssic 45 
Wyckoff, Seamans & ae: 
Wyckoff & Sons Co., wesedee< 

Yawger Lexow as ibacssas'sdanabene 76 
Young, Robt.. dimisicnnuaedes: aie 
Young & A tid nicidnncatings 2 
ROU cacy ceva scveccscccsee & 
Young & Sons, E. édadetée ss % 
Young & Co., W. Taree ae 
Yunge, Guillermo................. 45 

Shultz’s 
Dynamo Belting 

Used and endorsed in many of the 

largest electrical plants in the world. 

THIS 1S A SAMPLE OF WHAT THEY ALL SAY 

ST. LOUIS & SUBURBAN RAILWAY CO,,) 
‘ Room 13, Turner Building, t 

St. Louis, Mo., May 14, 1892. 

Shultz Belting Co., St. Louis, Mo. 

Gentlemen :—In answer to your inquiry, will say 
we are running two of your 72-inch main driving 
belts, each 154 feet long, two 34-inch and ten 
16-inch generator belts, all heavy double, and we— 
are happy to state that we have never been 
stopped or delayed one moment on account of 
the belts. They are giving us entire satisfaction, 
running noiseless, straight, smooth and driving full 
power, the 72-inch developing from 200 to 300- 
horse power more than your guarantee; in fact, 
we believe that we have as good, if not the best 
belted power station in this country. 

Yours truly, 

[Signed] CHAS. H. TURNER, President. 

Hundreds of other strong endorsements are yours 

for the asking. 

See our announcement in next week’s journal for 

picture of our splendid remodeled and rebuilt factory 

DATEN - ELT DRESSING 

WOVEN LEATHER LINK BELTING. nct'tteeagy2eLT CEMENT. 
CLD) yNAMO : Sen for (irculars- 

Bertines Stouts, Mo. USA. 
NEW YORK, 113 Liberty Street 

BOSTON, 114 High Street 

PHILADELPHIA, 116 N. Third Street 

Agents in all cities 
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United States : 

ARIZONA: 

i 
Bretherton, 8. E..... .. 
Burgess, John D...... ; 
Defty, W. E 
Haggott, Ernest A....... 
Seager & Close....... ; 
Sharpe, Percy. ea 
Swinney, Fred’k ....... 
Taylor, Chas ioe eeawaee 

CALIFORNIA : 

Baverstock & Staples... 
Bradley, Fred W........ 
ON | = 
Childs & anetee eres 
Chodzko, A. 
Comstock. Theo, ; 
Davis, William B.. 
Doble, Robt. McF....... 
Engineering Bureau.... 
Falkenau, Louis........ 

Se eee 
A SSE 
Hall, Leon M........... 
SR, Tb. <osonesébaee 
Harrigan, John ......... 
Henne, C. pibean ein 
Howe, A. Beas Biscss 
Hubbell, hE ese <panwins 
Jackson, R. D........... 
Keller & Cheyney...... 
Keyes, W.8 
Kislingbury George 
Knox, N. B 
Lonergran, J.J.... 
Noyes, William s.. 
Oxnam, T. H. 
Pacific Engineering Co. 
Postlethwaite, R. H.... 
Robbins, Frank... ..... 
eS 
OT fA aaa 
Thompson, C. Henry.. ; 
Tharston, E.C..... .... 
Wade & Wade... 
Wedekind, E. H... 
Wright Gilman Co. 

CoLoRADO : 
Abbott, Jas.W.......... 
Alexander, G. E......... 
Arthur, Jr., E. P 
Beatty, A Chester....... 

ui, Francis L...... 
Burlingame, } E. E ‘ 

mg E. E.. 
Chauvenet & Bro., ‘Regis 
Croasdale, Stuart . 
Darby, ee Mec. cs 
Eberenz, Geo. B........ 
Far ish,Jobn B.......... 
Freeland, F. T.......... 

Michell, Geo. “Vv. 
Minard, F. H. 
Nicholson. H. H.. 

ee ie Alvin.. 
Pritehett, C : 
Schwarz, Theo. z.. 
—— eee canis 

Wiles, v W. H e plas ns 
Wood. Henry E 
Wood, N. P.. suiaeee 
Wuensch A. F.......... 

DistRICT OF COLUMBIA: 

Hall, Clarence. ........ 
Munroe,Hall & Hopkins 

GEORGIA 
Howe, Chas. F. 

IpaxHo: 
Boise Engineering Co. 
Manning’s Assay Office. 
St. Cyr, Hycynthe, M.. 

Keith, N.8... ee 
Kempton, C ett ee 
Klepetko, Frank. ... 
Knox & Allen........... 
Loring. Frank C........ 
Maynard, Geo.W........ 
McCoy, Percy B........ 
Meyer, Franz......... - 
Nicholson, F 
—e- Corning & 

Randolph, ass Swins 
Raymond, Dr. R. W. .. 
Rickard, T. A. .......00. 
Ricketts & Banks....... 
Schmitz, E. J.... ; 
Simonds& Weinwright.. ; 
Spilsbury, E.G......... 
Westervelt Wm... 
Young. . piebiinnew 

White, L.N- ‘ eee 
Winslow & Mercer...... 

NorTH CAROLINA: 

Boggs, Wm. R., Jr...... 
Gilchrist, P. S 
Pratt & Boltwood....... 

OHIO: 

Emmerton, F. A....... 

OREGON : 

Browng & Smith........ 
Davey, ¥.J.. ppibavne 
Esse Isty n, J. N.. cibaneeun 
Muir, Thos. ibe cabs nce 
Murphy, SS Wivsetns 
Packard, Geo. A ..... . 
DEE Uses: crbkeone 

PENNSYLVANIA : 
Althouse, Harry W...... 
Ayres, W.S.... cae 
Catlett, —_- 
Griffith, W. = ose 
Hunt & Co., R. W....... 
Kennedy Julian........ 
Wood, Geo. R........... 

RHODE IsLAND: 
Darling, L.B... ..... .. 

SoutH CAROLINA: 
Thies Adolph...... .... 

SouTH Dakota: 
Gildley, A. B.. oe 
Stankovitch & Zere va... 

UTaH: 
som, a DR tpectsesae 

Lavagnino, ise es 
SS | ae 

Molson, Bates oc tt oe 
Neill, Ren coe coe 
Rigney, Ba xabe cashes 
Robinson, G. H......... 

VIRGINIA : 
Catlett, Chas............ 

Young, RE Cee ccc, 

WEstT VIRGINIA: 
POOR Ws Bs cas aeiene- 

WYOMING : 
Knight, W. C 

FOREIGN. 

Canada : 
BriTisH COLUMBIA: 

Brewer, Wm. M......... 
Ferrier, W. F 
Holden 8. cs SbaeAb PR es wa. 

z Ww Se SU kas se Usig eck 

Coolidge, W.. are Dickman, MeKenzis * kk eee 

Herr f Hiero B euaaiee ¢ Hollis, HL... Anderson, R. H......... 
Hunt, R. W.& Go. Ashton & Dockery ...... 
Mariner & Hoskins. ae Braschi, V. M.........:.. 

PO TEN, Whi ekxiws asec 

MARYLAND 
Petre, 

Co MASSACHUSETTS : 
mey, Arthur M....... 

Fisk, ” 
Peters, Pu aa....... semene & pwaver. ichbhie 

MicHican : icka’ RR ew coc cccce 

Choate, Wayne. ak. 
Hille = ve M. Basten, | Fernando 

ys. MeCormick, E.. Weisel & Kock.......... 
ties Mrssourtr: Australia : 

uvenet & Bro.,Regis | Burrell, Wm Moechel, Dr. J. R....... | Knox Schlapp & Co.. ; Nicholson, soe ete — : er Wheeler, H. W...."""” sun ¢ Wilson, BH. Sterling... ENGLAND 

Montana 
Bu RS eee one 
Sanders, W. E........... 

> | “Seppe 
NEvapa: FRANCE: 

Jackson, R. D........... Atwater, Rich’d M. Jr... aa... ....... 
: Wickham, W. #1.’ 7" aoe - reno 

New Mex Herzig, ©. 8............ ark, V Baan nnnenne a Huntley, D. B. 
Thayer, BR. eee rer nee New Your Crrr: South America : 
aTmstead, Jr., H. H.. Pua ailey, J. Trowbridge .. Schafer, F. J........... 
hurch. John A. CHIL) — Jr., Richard Yunge, Guillerno 

Hastings fin < iséess Central America 
Hunt, R.W* &Co.... Costa Rica: 

hn cee, a YE 

ood, E. C 

: G.A 

R. W. : 

W. W. bouee 

2 wd. 

Leggett, T. H 
L Arth 

aa Roberts. F. C 

Pe y L ca 

Ww 
oO R 

STA BBOTT, JAMES W., 
Of Abbott Bros., Lake City, Colo. 

CONSULTING MINING ENGINEER, 
Denver address: The New Markham. 

KERS, WM. A., 
CONSULTING MINING ENGINEER. 

521 Dooly Block, Salt Lake City, Utab. 

LEXANDER, G. E., 
Mining and Metallurgical Engineer. 

ORE TESTING A SPECIALTY. 
MILL CONSTRUCTION, ETC. 

515 Seventeenth H Denver, Colorado. 

- LTHOUSE, HARRY w. 
MINING ENGINEER. 

Trust Building, Pottsville, Pa. 

NDERSON, ROBERT HAY, 
CONSULTING MINING ENGINEEE. 

La Independencia 9, Apartado 866, Mexico, D. F. 

Al RMSTEAD, 1 HENRY H., JR. 
CONSULTING ENGINEER. 

No. 25 Cliff Street, New York City. 

A RTHUR, EDWARD P., JR., 
MINING ENGINEER. 

Care Bimetallic Bank, cnet Creek, Colo. 

. SHT ‘ON & DOCKERY, 
MINING ENGINEERS. 

Mines Examined and Reported on. 
FRANK ASHTON. L. A. DOCKERY. 

Chihuahua, Mexico. P. 0. Box No. 52. 
Bedford McNeill’s Code. 

A TWATER, RICHARD M., JR., 
MINING ENGINEER, 

Nelson, B. C. 

AYRES, W. S., 
MINING & MECHANICAL ENGINEER. 

Consultation, Examination, Reports. 
Hazleton, P a. ‘ 

18 years’ experience as manager and super- 
intendent of fron and coa] mines. 

BAHEY, J. TROWBRIDGE, 
MINING ENGINEER. 

BANDMANN, CHAS. S.J. 
ENGINEER OF MINES, 

10 Wall St., 508 California St., 
New York. All Codes. San Francisco, Cal. 

BAVERSTOCK & STAPLES, 
ASSAYERS. 

382 WEST FIRST ST., Les Angeles, Cal. 
Agents Cumaral Mines and Dev. Co., Sonora. 
_ Specialty: 2 Molybdenum. & | & Molybdenite Ores Ores. — 

BEATTY, A. CHESTER, 
MINING ENGINEER. 

521-522 McPhee Bldg., Denver, Celo. 
Cable Address: ‘‘Granite,’’ Denver. 

Code: Bedford McNeill. 

ISHOP, F. M., 
ASSAYER, 

Mill tests of all kinds. Analytical Work a 
Specialty. Salt Lake City, Utah. 

LAUVELT, HARRINGTON, 
WINING ENG. AND METALLURGIST. 

- 

Prescott, Arizona. ; 
Mines Examined and Reported Upon. 

BosssS. WM. R,, JR. 
" GHEMIST AND METALLURGIST. 

Winston, N. C. 

BOISE ENGINEERING CO., 
BR. W. Faris, Manager. 

ENGINEERS AND CONTRACTORS. 
Hydraulic Engineering and Power-Plant Con- 

struction. 821 Main St., Boise, Idaho. 

ORDEN, G. S., 
CIVIL & MINING ENGINEER. 

GLEN JEAN, W. VA. 
Mining Properties examined and reported on: 

Boesgu. FRANCIS L., 
METALLURGICAL ENGINEER. 

RADLEY, FRED. W., 
MINING ENGINEER. 

Crocker Building, San Francisco, Cal. 
Cable Address: ‘‘Basalt, San Francisco.’’ 

___ Bedford _MeNeill’s Code. 

BRASCHL VICTOR M., E. M.,C.E, 
ENGINEER AND CONTRACTOR. 

Apartado 830, City of Mexico, Mexico. 
Plans, Specifications and Bstimates furnished 

for Mining and the Reduction of Ores. Advice 
on | Mining Installations. 

2 RETHERTON, S. E, 
CONSULTING METALLURGIST. 

Examinations, reports and advice on working 
properties. Bedford McNeill Code. 

PRESCOTT, ARIZONA. 

REWER, WILLIAM M., 
CONSULTING MINING ENGINEER. 

24 Rae St. (P. O. box 571), Victoria, B. C. 

BRODIE, ¥ WALTER M., 
MINING ENG. AND METALLURGIST. 

Guanajuato, Mexico. 

BROWN, CONY T., 

MINING ENGINEER. 

Socorro, New Mexico. 

Sec. and Treas. New Mex. School of Mines. 

Brown, “ROBERT GILMAN, 
MINING ENGINEER. 

310 Pine Street, San Francisco. 
Manager Standard Cons. Mining Co., Bodie, 

Cal. Oable Address: ‘‘Argeby, San Francisco.’’ 
Bedferd McNeili Code. 

ROWNE & SMITH, 
Consulting Mining Engineers and 

SUMPTER, OREGON. 
Arthur Benjamin Browne, E. M., 

Specialty, Solution of difficult metallurgical 
problems, designs of reduction works, general 
mine examinations. Act in advisory way as 
Consulting Engineers for Mining Companies in 
Northwest U. 8. 

Codes: Bedford McNeill; Moreing & Neal.e 

UGGY, THOMAS, 
ASSAYER AND CHEMIST. 

Butte, Mont. 

BURGESS, JOHN D., 
CONSULTING MINING ENGINEER. 

Specialty—Concentrating, Leaching, and Smelt- 
ing of Copper Ores. 

Cable Address, Burgess, Tucson, Arisona. 
Moreing & Neal's New _ General Glues Code. 

URLINGAME, E, - 
ASSAY OFFICE AND CHEMICAL 

LABORATORY. 
1786 and 1788 Lawrence Street, Denver, Cole. 

URRELL, W., 
Consulting and Mining Engineer. 
Freemantle, Western Australia. 

Codes: Broomhall’s Comprehensive, Bedford 
McNeill’s. 

Parral, Chihuahua, Mexico. 

Supt. of Mines, Hidalgo Mining Company. 

ATLETT, CHARLES, 
CHEMIST AND GEOLOGIST. 

Formerly of the United States Geological Sur- 

Examination and report on developed and ap- 
developed properties. Cable address: ‘‘Catlett.’’ 
MeNeill Code. Established 1891. 

Long Distance Telephone Connection. 

CASEY, JOHN P., 
MINING ENGINEER, MINERALOGIST AND GEOLOGIST, 

Director for Sonora, Mexico, International 
Mining Association. Bxaminations, 
veys and titles passed upon. Seven years’ ex- 
perience in Mexico. Address: 

LA CANANEA, Sonora, Mexico. 

(CHASE, EDWIN E., 
MINING ENGINEER. 

918 Equitable Building, Denver, Colo. 

HAUVENET, REGIS, & BROTHER 
Mining and Metallurgical Examinations. 

Analytical Chemists and Assayers. 

Regis Chaavenet, W. M. Chauvenet, 

937 Equitable Building, 620 Chestnut 8t. 
Denver. 8t. Louis. 

Laboratory in St. Louis. 

HILDS & HANSEN, 
ASSAYERS AND ANALYTICAL CHEMISTS 

127 W. First St., Los Angeles, Cal. 
References: Farmers’ and Merchants’ Bank. 

* HOATE, WAYNE, 
MINING ENGINEER, 

Riverside, Calif. 
Braminations in ee Southwest. 

*HODZKO, A. E. 
CONSULTING MECHANICAL ENGINEER, 

619 Mission St., San Francisco. 

Compressed air machinery, hoisting works and 
eens 

CHURCH, JOHN A,., 
MINING ENGINEER, 

Specialist in Gold and Silver Mines. 
11 William St., New York. Cable: ‘‘Scotist.” 

LARK, V. ¥.. 
MINING AND METALLURGICAL ENGINEER, 

Woodbury, New Mexico. 

Western Union Telegraph Code. 
Cable Address: ‘‘Clark,’’ Albuquerque, N. M. 

Specialties—Reports, surveys and maps; plans 
for reduction works; mines and mining inveet- 
ments; second-hand mining machinery; customs 
assaying and analyses. 

LEMENT, VICTOR M., 
CONSG. MIN. ENG. & METALLURGIST, 

McCornick Building, Salt Lake City, Utah. 
Cable Address: “‘Orocobre,”” Gok ‘Lake City. 

OMEY, ARTHUR M., Ph. D., 
ASSAYER, ANALYTICAL & CONBULT- 

CHEMIST. 
12 Pearl St., Boston, Mass. Mill Run Tests. 

COMSTOCK, THEO B., 
MINING ENGINEER AND METALLURGIS?, 

584 Stimson » Les Angeles, 
Cable : TIBICO, 

Bedford McNeill, Lieber, — & Neal Codes. 

(CONDER, # HARTWELL, 

M. A. CAMBR. A. B. 8S. M. LONDON. 

Launceton, Tasmania. 

Australian mining properties inspected and re- 

ported on. Tin propositions for disposal. 

Tel. Add, “Gnomonics.” Code A B O, 4th 
Edition. 

~ OOLIDGE. WINTHROP, 
TALLURGIST AND MINING ENGINEER 

310 Western Union Bldg., Chicago. 

Metallurgist besa Copper Ref’g ba 

~ OURTIS, WM. M., A. M,, 
MINING & METALLURGICAL ENGINEER. 

Treasurer of the United States Potash Co., Ltd. 
412 Hammond Bldg.. Detroit, Mich. 

ROASDALE, STUART, Ph. D., 
MINING METALLURGY & INDUSTRIAL 

wz. 

1574 York 8t., Denver, Cole. 

DAVEY. FRANK J, 

MINING ENGINEER AND METALLURGIST, 
Laboratory, Baker City, Oregon. 

ARLING, L. B., 
METALLURGIST, CHEM. AND ASSAYER 

Determines value of mines by their products 
and best methods of working same. Send sam- 
ples of 100 Ibs. and upwards. Principal of N. B. 
Mining Bureau, Providence, R. I. 

AVIS, WILLIAM B., 
CONSULTING & MINING EXPERT, 
Work on the Deserts a £ Seaee.- 

27 Homer Laughlin Bldg., Los Angeles, 

EFTY, W. E., 
MINING ENGINEER, 
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ENNY, G. A., 
MINING & CONSULTING ENGINEER, 

P. O. Box I, Johannesburg, South Africa. 
Coens Engineer to Messrs. G. & L. Alba. 

)ickman, Mackenzie. & Potter, 
MIN. ENGRS., ASSAYERS & CHEM., 
1120 Rookery Building, Chicago. 

Telephone, Harrison 2560, Assays and Ore © 
Analyses. Sampling ores at smelter. 

furnace or mine. 
Cable address: DICKMACK, Chicago. 

OBLE, ROBERT MeF., 
CONSULTING & SUPERVISING ENGINEER, 

Specialty: Hydro-Electric Power. 
Development and Long Distance Transmission. 

314 Hayward Building, San Francisco, Calif. 

FAMES, JR., RICHARD, 
MINING ENGINEER, 

Special information in relation to any mine or 
mining company. 
Correspondents in every Supevtane mining dis- 

trict. 25 years’ 
99 Water St., N 

BERENZ, GEO. B., 
ASSAY OFFICE & CHEM. LABORATORY, 

Junction Victoria and Union Avenues, 
Fustte, Colorado. 

Suga 

EMaw, ae 
MINING ENGINEER, 

400-401 Atlas Block, Salt Lake City, Utah. 

MMERTON, F. - 
CHEMIST, ASSAYER & MET’L’@’ST, 

Mining Properties Examined and Seqgres en, 
8 Bratenahl Bldg., Cleveland, 

ENGINEERING BUREAU, 
CONSULTING ENGINEERS, 

mies le Smelting, Co: wnt ye . me: » nv 
Fuels and Siiecetn jouer" sianae aa, , 

Steel Construction, etc. 
206 Sansome Street, San Francisco, Cal. 

o Xu OF “Salisbury, N. C. 

IDLEY, ALBERT B., 
CIVIL and MINING ENGINEER. 

U. S. Deputy Mineral Surveyor for South Dakote 
and Wyoming. 

Lead (Black Hills), South Dakota. 

(, lFFORD, CAPT. J. R., 
MINING ENGINEER, 

Room 20, Flood Building, San Francisco, Cal. 
Cable: Gifford. Moreing & Neal Code. 

—— 

(,LCHRIST, PETER S&., 
CHEMICAL ENGINEEER, 

Charlotte, N. C. 

The Manufacture of Sulphuric Acid a Specialty. 

GuFFITA. WM. COAL 
CONSULTING MINING ENGINEER, 

GEOLOGIST. 

Examines and reports on Coal properties any- 
where. Interviews by appointment. Eastern 
cities. 

Coal Exchange, 'ScRANTON, Pa. 

GUN DY, FREDERICK, 
MINING ENGINEER, 

Suite 505 Lankershim Bldg., Los Angeles, Cal. 
Mines Examined and Heported Upon. 

AFF, E. L., _ 
Successor to Geo. W. Lloyd & Co., 

MINING ENGINEER. Cripple Creek, Colo. 
U. S. Deputy Mineral Surveyor for Colo- 

rado and ‘Wyoming. 

H4sccoTt, ERNEST A., 

METALLURGIST & MINING ENGINEER, 

Prescott, Ariz. 

H ALL, LEON M., 
CONSULTING ENGINEER, 

IN MINING MECHANICS AND ELECTRICITY. 

_ oe Hayward Lenssen San Se, Cal. 

FSSELSTYN, J. N, 
MINING ENGINEER, 

Baker City, Oregon. 
A specialty of Operating and Mine Bxamina- 

PeALKENAU ASSAYING CO., INC., 
ASSAY OFFICE, CHEMICAL LABORA- 
TORY & SCHOOL OF ASSAYING. 
Sacramento Street, Ban Francisco, Cal. 

Umpire Assays solicited. Consignments of Ores 
and Billion Received and their Sale Negotiated. 

FARISH, JOE JOHN 
s eee, 

517-520 Cooper Building, Denver, 
Cable Address: Farish, Denver. 

Colo. 

PERCY L... 
MINING ENGINEER, 

36 Wall Street, New York. 

F EARN, 

FERRIER, W. F., B. A., Se. F. G. S, 
MINING ENGINEER & GEOLOGIST, 

Late petrographer to the Geological Survey of 
Canada. 

Rossland, B. C. 
War _ War Eagle C Con. _Min. Seep. Co., Lté. 

FISK WINTHROP, W., B. S., 
CONSULTING MINING ENGINEER, 

22 Congress St., Boston, Mass. 
Cable Address: Minero. 

Codes: Western Union, Bedford McNeill. 
Branch Office: FUERTE, Sinaloa, Mexice. 

OWLER, SAMUEL &., 
MINING ENG’R & METALLURGIST, 

Nelson, British Columbia. 

REELAND, FRANCIS T., 
CONS’G MIN. & eee ENG’, 

Box . Aspen, 
Mgr. Durant Mg. oo. J is, Co., Min- 

eral Farm ay Mg. , Aspen, 
Frisco Mg. 

AGE, W. S., 
CONSULTING MINING ENGINEER, 

Specialty—Copper Leaching. 
United States and Mexican Trust Co., City of 

Mexico, la de San Francisco No. 4. 

CG 1BBS, FRANK N,, 

MINING ENGINEER, 

Heath’s Hotel, Johannesburg, South Africa. 

Hammon, JOHN: “HAYS, 
CONSULTING ENGINEER, 

Bldg., New York. Mills 
48-46 Threadneedle 8t., London, B. ©., England. 

Bedford McNeill’s and Lieber’s Codes. 

SS HAL W., 
MINING AND METALLURGICAL ENGR., 

1768 Curtis Bt., Denver, Colo. 
Cable Address, “Bardings, | Denver.”’ 

H ARMON, DANA, 

GOLD MINE ee, AND MILLING 
SPECIAL 

616 Hayward Building, San Francisco, Cal. 

H ARRIGAN, JOHN, 
ASSAYER AND METALLURGIST, 

Specialty feature, —- cement. Assay work 
cit 

17 Stevenson St., San Francisco, Cal. 

HASTINGS, JOHN B., 
MINING ENGINEER, 

20 Broad Street, New York. 
Cable Address: Quohastin, N. Y. 

ENNE, C., 
MINING AND MECHANICAL ENGE., 

Office 210 Henne Building, Los Angeles, Cal. 

ERR, HIERO B., 
MINING ENGINEER. 

1246 Marquette Building, Chicago. 
Reports on Mines. 

ERZIG, C. S., 
MANAGER DAMARALAND COPPER 

SYNDICATE, 
Windhoek, German, 8. W. Africa. 

Bedford McNeill Code. 

I] EWETT, G. C., 
MINING ENGINEER, 
Colorado 8 » Colo. 

Cable Address: ‘‘Hewett,’’ Code, Bedford Mc- 
Neill’s. 

H !LYER, VS. 

Mine Engineering, 

Economic Geology, 

Examinations, Superintendence, 

Regions of the Great Lakes a Specialty. 

Ishpeming, Michigan. 

H OLDEN, EDWIN C,, 
MINING ENGINEER, 

Box 505, Nelson, British Columbia. 

Hots, a LL, 

MINING ENGR. AND METALLURGIST, 
Rookery Building, Chicage. 

H OOVER, HERBERT C., 
MINING ENGINEER. 
20 Copthall Avenue, 
ianten, agiené. 

OOPER, EDWARD, 
CONSULTING AND MINING ENGINEER, 

Salisbury House, London + aan London, B. ©., 
England. 

Cable Address: “‘Libertadme.”” 

H WE, ALBION S., 
MINING ENGINEER, 

Room 12, Tenth Floor, Mills Building. 
San Francisco. 

Cable address: “*Howe.’’ Code: Bedford McNeill. 

H OWE, CHAS. | pe 
MINING ENGINEER, 

Office: Gainesville, Ga. 

H UBBELL, -FREDERIC N, 
MINING AND MET. ENGIWEER, 

Temporary address: Parry Sound, Ontario, Can. 
Cable Address: ‘‘Hubbell, San Francisco.” 
Western Union Code (Universal Edition). 

Examinations, Copper Smelting, Gold Milling 
and Leaching. 

Ht. ROBERT W., & CO., 

Bureau Inspection, Tests and Consultation, 

Chemical Analyses, Physical Tests, In- 

spections and Reports. 

1121 The Rookery, Chicago. 71 Breadway, New 

York, Monongahela Bank Bldg., Pittsburg, Pa. 

UNTLEY, DWIGHT B., 
MINING ENGINEER AND 

METALLURGIST, 
P. O. Box 418 _Bulwayo, _Bhetesta, 8. Africa. 

HLSENG, AXEL O. 
CONSULTING MINING ENGINEER, 

vAt d Lead Mines e Specialty. ne an a a k 
Carthage, Mo. 45 Broadway, MN. Y. 

[NGALLS, D DR. A. 0. 

MINING ENGINEER. 

Room 17, Sullivan Building, 712 First Avenue, 

Seattle, Washington. 

Bxaminatio: d Re P om ns an =. on Mining Prop- 

Investigations of Metallurgical Processes. 

Correspondence Solicited. 

ACKSON, R. D., 
MINING ENGINEER, 

Mills Building, San Franeisce. 
Nevada Address, Reno, Mevada. 

Broomhall Code. 

ANIN, LOUIS, JR., 
MINING ENGINEER & METALLURGIST, 

Care Engineering and Mining Journal, 
Room 8, 3d Floor, Mills Bldg., 

San Francisco, Cal. 

K EITH, N. §&., 

MINING ENGINEER & METALLURGIST, 
Room 505, No. 95 Liberty Street, 

New York —— 
Examinations and on Mines, Plants, 

Metallurgy a 

and ae 

KELLER & CHEYNEY, 
CONSULTING ENGINEERS. 

620 Hayward Buildi San ncisce. 
Cable va Hermbalio: San Pra 
Hermann A. Sam, W. Cheyney; 

K EMPHER, LISPENARD §., 

MECHANICAL ENGINEER, 

Supt. Mexican Anthracite Coal Mining Co. 

San Marcial, Sonora, Mexico. 

K EMPTON, C. W. & P. B. McCOY, 

MINING ENGINEERS, 

29 Broadway, New York. 

Mining, Milling, Metallurgy, Exploratices. 

Cable: Macton, New York. 

Western Union Cable. 

K ENNEDY, JULIAN, 
ENGINEER, 

Pittsburg, Pa., U. 8. A. 

Machinery and Plant for the Bconomical 

duction of Iron and Steel. Consultations 

expert work in general engineering practice. 

; Cable address: ‘‘Engineer, Pittsburg.’’ 

EYES, W. S., 
MINING ENGINEER, 

Pacific-Union Club, San Francisco, Cal. 
Examines Mines or Mill and Furnace Property. 

IRBY, EDMUND B., 
MINING ENGR. AND METALLURGIST, 

121 Boston Building, Denver, Colo. 
(Now in Rossland, B. C.) 

Specialty: The expert examination of mining 
investments and metallurgical enterprises. 

K ISLINGBURY, GEORGE, 
MINING ENGINEER. 

Cable: Kislingbury, Los Angeles. 
241 Wilcox Bidg., a Angeles, Cal. 

Reference: New York, Capt. J. R. “oo 
Denver, Eben Smith; Los Angeles, 0. P. Porey; 
San Francisco, J. J. Crawford. 

K LEPETKO, FRANK, E. M., 

CONSULTING ENGINEER. 

Mining and metallurgy: Specialty, metallergy 

of Copper. 

Offices 1008-1018 Maritime Building, s& 

Bridge 8St., New York City. 

KNIGHT, WILBUR C, 
MINING ENGINEER AND GEOLOGIST, 

619 Seventh Street, Laramie, Wyo. 
Will make examinations and report. 

K NOx & ALLEN. 
MINING & METALLURGICAL 

ENGINEERS, 
99 John St., New York. 

Cable address: Allenox, New York. 

NEWTON B.. KNOX: 
MINING ENGINEER, 

Room 86, 310 Pine St., San Francisco, Oa). 

K NOx: SCHLAPP & CO., 

MINING ENGRS. & METALLURGISTS, 

168-169 William Street, Melbourne, Australia. 

K YLE, T. D., & CO., 
ASSAYERS AND CHEMISTS, 

P. 0. Box 626, Leadville, Colo. 
Mill tests of all kinds. Samples by mail receive 

prompt attention. Telephone 22. 

LAVAGNINO, G., 
MINING ENGINEER, 

Balt Lake City, Utah. 

L_EGGETT, THOS. HAIGHT, 
CONSULTING MINING ENGINEER, 
Care of Messrs. S. Neumann & Co., 

Salisbury House, London Wall, London, B. ©., 
England. 

EMON, CHAS. S., 
MINING ENGINE£LER, 

Tonopah, Nevada. 



nas. 

RET TE TC 

M INARD, FREDERICK H., 

THE ENGINEERING AND MINING JOURNAL. DECEMBER 27, 1902. 

DIRZCfLORY OF ENGINEERS, METALLURGISTS, CHEMISTS, ASSAYERS, ETC. 

LONERGAN, J. Jj. 
MINING ENGINEER, 

Office 250-252 Wilcox Block, Los Angeles, Cal. 
Mines examined and reported upon. Ores 

tested by all processes, and advice given on 
proper treatment. Cable address: Lonergan, 
wo rasci & Neal and A. B. OC. Codes. 

[_ORING, FRANK C., 
MINING ENGINEER, 

82 Ave. de L’Opera, Paris, France. 

UDLOW, EDWIN, 
MINING ENGINEER, 

Las Esperanzas, Coah., Mexico. 

General Manager. 

Mexican Coal and Coke Co., 

Conquista Coal Railway Co. 

ANNING’S ASSAY OFFICE 
AND LABORATORY, 

Boise, Idaho, U. 8. A. 
Reasonable prices with careful and correct 

work by competent operators and complete equip- 
ment. I guarantee correct results. Also retort 
melt, assay, and purchase gold and silver bullion, 
rich ores and concentrates. — 

___ 7: 3 MANNING, Assayer, 

ARINER & HOSKINS, 
ASSAYERS, CHEM., MIN’G ENGBS., 

81 8. Clark Street, Chi 
Assays and analyses of ores, weighing and 

sampling car-load lots in Chicago 
and vicinity. 

A AYNARD, GEORGE wW., 
CONSULTING, MINING 

AND METALLUEGICAL ENGINEER, 
Booms 40 & 50, No. 20 Nassau St., New York. 

cCORMICK, E., 
MINING ENGINEER, 

Calumet, Mich. 
Gable Address: . 

Bedford MoNeill’s 

1 

Calumet.”’ 
Code. 

M aAcDONALD, E. H., 

MINING ENGINEER, 

Anaconda, Montana. 

Cable: MacDonald, Anaconda. Lieber Code. 

cLEAN & PROBERT, 
OONSULTING MINING ENGINEERS, 

Gerden McLean, Frank H. Probert, 
20 years Mining Supt. A. B.S. M. 

Detroit Copper Co.’s Mines, Ariz. 
Properties examined and reported on. Advice 

given relative to systematic development and 
management of mines. 

Cable address, ‘‘Leanbert,’’ Los Angeles Code: 
Bedford — 8. 230-231 eam Bldg., Los 
Angeles, Ca 

McviCHE, a. 

Mining and Consulting Engineer. 
McCornick patina Salt Lake City, Utah. 

EYER, FRANZ, PH. D., 
METALLURGICAL and CHEMICAL ENGINEER, 
68 Broad St., New York City. 

Cable Address: ‘‘Frameyer, New York."’ 
Moreing & Neal’s, Hawkes and A. B. C. Codes. 

See Page 

ICHELL, GEO. V., 
MINING ENGINEER, 

Specialty: HYDRAULIC MINING. 

Examinations and Management Undertaken. 

1631 Curtis St., Denver, Colo. 

MILER W. CLAYTON, 

MINING ENGINEER, 

‘Wolverton Block, Spokane, Washington. 

Resident Manager Empire State-Idaho Mining 

and Developing Company, Wardner and 

Burke, Idaho. 

MINING ENGINEER, 
410 Equitable Building, Den Colo. 

Cable address, ‘‘M! mg 
McNeill’s Code. 

M CECHEL, J. R., Dr. PHIL., Ph. M 
CITY, MO. 

CHARLES E. MUNROE, Ph. D., F.C. S. 

See also Classified Index. 

ITCHELL, DEANE P., 
MINING ENGINEER, 

426 Peyton Building, Spokane, Wash. 

XNAM, T. H., 
MINING ENGINEER, 

1026 Wall St., Los Angeles, Calif. 
Cable address: Manox, Los Angeles. 

Codes: Moreing & Neal, Bedford McNeill. 

OLSON, C. A., 
MINING ENGINEER, PACIFIC ENGINEERING CO., 
Building, Salt Lake, Utah. CONSULTING AND CONSTRUCTING Dooly . 

Consulting Engineer oe exp Lake” | MINING AND METALLURGICAL ENGINEERS, 
Bedford McNeill and Moreing & Neal Codes. Examination of Mines. Designers and Build- 

7 s ers of Piants for all Standard Processes. 
—lllES>S>S>S>SEpEbphBh™»h>»h»h»™>=>asaqSESEjq=aSSS=== 325 Montgomery Street, San Francisco, Cal. 

Horace F. Brown, M. E., Manager. 

M2BRIS, A. L, 
MINING ENGINEER & METALLURGIST. P ACKARD, GEORGE A., 

17 years’ practical experience in examining Sena & MINING ENGINEER, 

mines in West. Practical assayer. Permanent address 
18 Lafayette Street, Wakefield, Mass. 

105 N. Broadway, Los Angeles, Cal. Pessent edie: 

References furnished. Baker City, Oregon. 
Registered cable address: Mem. 

= = ARKER, RICHARD A., 

MUR. THOS. KING, CONSULTING MINING ENGINEER, 
No. 4 P. O. Square, Boston. 

At present at Hot Springs, New Mex. MEM: I. E. 
Sec. Alaska Gold Fields, Ltd., Birch Creek Dist. 

Alask a. 
Sec.-Treas. The O’Connell Yukon Concession Co., 

Stewart River, Y. T. 
Mines and Mining. 

EARSE, ARTHUR L., 
CONSULTING MINING ENGINEER, 

McKay Building, Portland, Oregon. | worcester House, London, E. C., England, and 
Cable Address, ‘‘Mastic;’’ Codes Used, Bed- 

ford McNeill, Liebers. ” Wall Stroct, Mille Bldg.,’ New eaeed 
— aguate in all the principal suas centers. 

MUNROE, HALL & HOPKINS| PEREZ, R.A, E. M, 
Assayer and "analytical Chemist, 

Formerly: Underground and Surface Surveyor 
for the Coahuila and Almo Coal Co., Coahuila, 
Mexico: Assistant Chemist for the Wharton Iron 
Furnace, Port Oram, N. J.; Chief Assayer for 
El Paso Smelting Works, El Paso, Texas; As- 
sistant Chemist, Consolidated Kansas City 8. and 
R. a Argentine, Kans. 

Chemists, Assayers and 

Engineers 

Mines examined, reports rendered, 

plants designed. Analysis 

assays Of every description. 

ETERS, EDWARD D., 
MINING ENGR. & METALLURGIST, 

Address Letters and Telegrams: 
38 Percival St., Dorchester, Mass. 
Cable Address, ‘‘Peters,’’ Boston. 

and 

CLARENCE HALL, M. A.C. S. 

N. MUNROE HOPKINS, 

Ph. D., A. 1. E. E. 

ETERSON, BERT, 
MINING ENGINEER, 
Torres, Sonora, Mexico. 

General Manager The Grand Central Mining 

Co., Ltd. 
Room 725 Bond Building, Cable Address: Peterson Torres. 

ities Tee, ee eee 
Washington, D. C. =S=S=== 

PETRE, REGINALD W., 
MINING ENGINEER. 

718 St. Paul St., Baltimore, Md. 

Long Distance 

Telephone, 2533-Y 

MURPHY, WM. J. 
Oensulting and ae Engineer, 

Examinations made A ae See ee ae 

upen in Rastern Orogon and ‘tod Hake alstriots PHILBRICK, ARTHUR, 
aker City, Oregon. Mining Engineer, U. $. Deputy Mineral Surveyor, 

— = ™ = 304 Abington Bldg., Portland, Ore. 
a Mines Examined and Reported on. 

NEIL JAMES wW., 
METALLURGIST AND MINING ENGR., 

Salt Lake City, Utah. 
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 vre- 
testing plant in the West. Cyanide experts. 
Analyze everything. Write for circular. 

P OSTLETHWAITE, R. H., 
MINING ENGINEER. 

River Dredging for Gold a Specialty. 
3349 Pacific Ave., San Franc. 

Verwait. Cable Address, 

PRATT & BOLTWOOD, 
CONSULTING ENGINEERS, 

N ICHOLSON, FRANK, 
CONSULTING MINING ENGINEER, 

AND METALLURGIST, 
New York, 261 Broadway, care Engineering and 

ournal, 
Joplin, Mo., Rooms 19 

N ICHOLSon, HUDSON H., 
CONSULTING MINING ENGINEER, 

Boom 404, People’s — . ee Denver, 
Colo., 

Cable address: vAteben, Denve 
examination of and advisory sagente en 

Specialty: The 
treatment of ores. 

Chapel aN On CG. Ere 8t., ape! . an Orange 
New Haven, Conn. 

N° OYES, WILLIAM S.. 
MINING ENGINEER, 

Mills Building, San Francisco, Cal. 

ae PREUSSE & SWOYER, 
CONSULTING MINING ENGINEER, 

Parral, Chihuahua, Mexico. 

RICE & SON, THOMAS, 
MINING ENGINEERS & METALLURGISTS, 

Assays, Analyses & Working Tests. 
526 Sacramento St., 

“San Francisco, Cal. 

Qucorr. CORNING & PEELE, 

CONSULTING, MINING & METAL- 

LURGICAL ENGINEERS, 

Eben Erskine Olcott, 
Christopher R. Corning, 

Robert 

86 Wall St., New York. 

RITCHETT, C. W., 
CONSULTING MINING ENGINEER, 

Room 719, Mining Exchange Bldg., Denver, Colo. 
P. O. Box 393. 

Peele. 

\R ANDOLPH, JOHN C. F., ( 
CONSULTING MINING ENGINEER, 

Mills Bldg., 15 Broad & 35 Wall Sts., New York. 
Cable Address: “Rh ."’ New York. 

Codes: Moreing & Neal. Bedford McNeill. 

RAYMOND, ROSSITER W., 
MINING ENGR. AND METALLURGIST, ' 

99 John Street, New York.. P. O. Box 223, 

AYMOND, S. S., 
MINING & METALLURGICAL ENGINEERING, 

24-26 First St., San Francisco. 
All codes— Cable—Manyrod, San Francisco. 

ICE, Biss M, 
CIVIL AND MINING ENGINEER. 

603-604 Pacific Block, Seattle. 

R ICKARD, EDGAR, 
CONSULTING MINING ENGINEER, 

Triunfo, Baja, California, Mexico. 

R ICKARD, T. A., 

Care of ow and Mining Journal, 
New York City. 

RICKETTS & BANKS, 
MINING ENGINEERS and 

METALLURGISTS, 

Pierre de Peyster Ricketts, B. M., Ph. D. 
John H. Banks, E. M., . D. 

E. Renshaw Bush, E. M., 
Associate Mining Engineer. 

Mines and Mineral Properties examined and 
reported on. Mining, milling and smelting oper- 
ations directed. 
Cable address: —— All principal codes 

used. 

104 John St., New York. 

See also page 34. 

RIGNEY, THOMAS P., 
MINING ENGINEER, 
Balt Lake City, Utah. 

R OBBINS, FRANK, 
MINING ENGINEER, 

Moreing & Neal Code. 
Room 441, Bradbury ae, 5 Los Sugeien, Cal. 

R OBERTS, F.C, 
CONSULTING ENGINEER. 

Care Rhodesia Goldfields, Ltd. 

Bulawayo, Rhodesia. 

White’s Consolidated Co., Ltd. 

Rhodesian Mining & Finance Co. 
Red and White Rose Gold Mining Co. 

Anterior Gold Mining Co. 

R OBINSON, G. H,, 
MINING ENGINEER, 

Salt Lake City, Utah. 

JNO. H., E. M., 
SAN FRANCISCO, CAL, 

R YAN, 

Mines Examined and Reports Made. 
Leaching and Electrolytic Treatment of Gold, 

Silver, Copper and Quicksilver Ores. 
Cable Adress: Nayr, 8S. F. 

ANDERS, WILBUR E., 
CONSULTING MINING ENGINEER, 

The Hennessy Building, Butte, Mont. 

S CHAEFER, F. J., 
MINING AND MILLING ENGINEER, 

Chimbote, Peru. 
Reperts on Gold, Copper and Coal Mines in Pers. 
anaes 

S CHMITZ, E. J., 
CONSULTING ENGINEER. 

Room 51, Washington Bldg., 1 B’dway, N. Y. 
Specialty: Examination of mining p' 

mineral and ore deposits; familiar with all met- 
allurgical | See and _ Structures. 

CHWARZ, THEODORE E, 
MINING ENGINEER, 

Office: Room 4, Bank Block, Denver, 
Management, a and SS of 
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G EAGER & CLOSE, 
MINING ENGINEERS, 

Mines Examined. Reports Rendered. 
Designed. 

Tucson, Ariz. 

EBBEN, EDW. W., 
MINING AND CONSULTING ENGINEER, 
Mining Exchange Building, Denver, Colo. 

Mines Examined. Reports Made. 

HARPE, PERCY, © 
MINING ENGINEER, 

Nogales, Arizona. 
Information and reports on Mexican Mines a 

Specialty. 

Plants 

SG FAW, RICHARD C., 
MINING ENGINEER, 

Man. Thayer Mining and Milling Co. 
Miramar, Costa Rica, Central America. 

Cable Address: Shaw-Miramar. 
Bedford McNeill Code. 

Gen. 

G HOCKLEY, WILLIAM H., 
MINING ENGINEER, 

Hong Kong and Sr om] 
mbard Street, E. C., London. 

IMONDS & WAINWRIGHT, 
MINING ENGINEERS AND ASSAYERS, 

Labs.: 159 Front St. (cor. Maiden Lane), MN. ¥. 
Daas 

IZER, F, L., 
CONSULTING MINING ENGINEER, 

Butte, Montana. 
‘Specialty: Mine Examinations. © 

GPILSBURY, E “GYBBON, 

CONSULTING CIVIL, MINING AND METAL- 
LURGICAL ENGINEER, 

45 Broadway, New York. 

Cable Address: 
—— New = 

a CYR. HYCYNTH M,, 
Civil, Mining and Mechanical Engineer, 

Lardo, Boise Co., Idaho. 
Experienced in examining and operating mines 

in United States, South America and Soutb 

Africa. U. 8. Deupty Mineral Surveyor for 

Idaho, Oregon and Washington. Examines and 

teports on — ae 

TADELMANN, G., 
CONSULTING MINING ENGINEER, 

Charcas, San Luis Potosi, Mexico. 

TANKOVITCH & ZEREGA, 
ASSAYS AND MINING BROKERS, 

Lead, 8. D. 

TANLEY, 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. 

TORROW, SAMUEL, 
CIVIL & MINING ENGINEER, 

402 Douglas Bldg., Los Angeles, 
Western Union Code, Bedford McNeill Code. 

TRETCH, RICHARD H., 
MINING ENGINEER, 

West Seattle, Washington. 
Mining Examinations in the Northwest and 

a. 
Spanish Spoken. 

Gu: USTERSIC, FERNANDO, 
er ENG’R AND METALLURGIST, 

. O. Box 814, City of Mexico. 
ouseme of rebellious ores a special study. 

S WINNEY, F REDERICK, 
MINING ENGINEEER, 

Consultations, Examinations, Reports, Hstimates, 
etc., and Brokerage. 

Agent ‘‘Atlas’”’ Boiler Preservative. 
Office: 176 W. Pennington St., Tucson, Ariz. 

AYS, EUGENE A. H., 

{am = +> 

Specialties: Examining and 1 Reporting 0 
Mines in Mexico and Spanish America. 
we altho aie tee 

-| Umpire Assays a Special 

“TATUM, LAURENCE W., 
CONSULTING MINING ENGINEER 

AND METALLURGIST, 
- New York Lite oad Chicago, Ill. 

TAYLOR, CHAS, 
ASSAYER, 

Examines and Reports on Prospects. 
Nogales, Arizona. P. O. Box 31. 

WILEY, W. H.. 
MINING ENGINEER, 

Idaho Springs, Colo. 

ILSON, H. STERLING, 
CONSULTING ENGINEER. 

Expert in copper development, smelting, re- 
—— ant recovery from base metal. 

Burlington Bidg., St. Louis, Mo. 

THAYER, 8 B. B., 
MINING ENGINEER, 

Manager, Santa Rita Cepper Mines, Santa Rita, 

New Mexico. 

Bedford McNeill Code. 

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, Colo. 
J. W. Mercer, Gen. Mgr. South Am. Develop- 

ment Co., 15-17 Broad St., N. Y., and Guay- 
<—- Ecuador. © 

HIES, ADOLPH, 
MINING ENGINEER, 
Haile Gold Mine, 8. OC. 

Specialty: Chlorination of Gold Ore. 

‘T HOMAS, j. Ju 
ASSAYER AND METALLURGIST, 

Rooms 8 and 9, German American oe Bank, 
Los Angeles, California. 

Late Gen. Manager Costa Rica Union Mines. 
Miramar, Costa Rica, Central America. 

"THOMPSON, C. HENRY, M. E,, 
CONSULTING ENGINEER. 

Member American Institute of Mining Engineers. 
428 Bradbury Building, Los Angeles, Cal. 

Mining Codes: Moreing & iveal’s, Bedford-McNeil. 
Cable Address: ‘‘Thogil.’’ 

‘T HURSTON, ES 
MINING ENGINEER, 

503 California St., San Francisco, Cal. 

‘T YLER, Ss. W., 
MINING ENGINEER, 

6 Windsor Hotel Block, Denver, Colo. 

Cable Address: Retyl, Denver. 

W ADE & WADE, 
ASSAYERS & ANALYTICAL CHEMISTS, 

115 1-2 N. Main 8t., Los Angeles, Cal. 
ity. Members American 

_, Chemical Society, et al. Established 1887. 

WARN ER, JOSEPH L., 
ENGINEER OF MINES, 

Everett, Wash. 
Expert Bxaminations and Reports, General 

Supervision of Mining Dovelepenent Work. 

W EDEKIND, E. H., 

MINING AND METALLURGICAL ENGINEER, 
For Western Mine Equipment & 

as to Treatment of Ores. Supervision 
Properties . 

187 Montgomery 8t., Room 15, 
San Francisco, Cal. 

F. ©. Innes, Manager. 

WEISEL & KOCK, 
ENGINEERS AND CONTRACTORS. 

G LIES. SUPP 
Parral, Chih., Mex. Apartado 6 Bis. 
Ten years’ experience in the Parral 

District and Mexico. Correspondence so- 
licited. 

WESTERVELT, \ ‘WM. YOUNG, 
CONSULTING MINING ape, 

100 William Street, New York. 
Cults to an New — 

HEELER, H. A,, 
MINING ENGINEER, 

~~ oa Bldg., St. Same, & Mo. 
le at aceasta Wah, 8t. 

W HITE, LOUIS N, 

MINING AND CONSULTING ENGINEER, 

29 Broadway, Suite 53, 
New York City. 

WICKHAM, WINTHROP H., 
MINING , A METALLURGICAL 

409 Equitable Bidg., Den ver, Colo. 
Cyanide Work, Examinations, etc. 

“Bedford McNeill Code.’’ 

\VOAKES, ERNEST R., 
MINING ENGINEER, 

Nelson, British Columbia. 

OOD, ERNEST CLIFFORD, 
CONSULTING MINING ENGINEER, 

305 Rookery Bldg., Spokane, Wash. 
Temporarily at Kamloops, B. C. 
Bedford McNeill and A.B.C. Codes. 

Cable: ‘‘Ernewood.’’ 

OOD, GEO. R., 

ELECTRICAL MINING ENGINEER, 

Westinghouse Bldg. Pittsburgh, Pa. 

Central Power Plants, Blectric 

Machine Mining, Haulage and Pumping. 

Specialties: 

OOD, HENRY E,, & CO., 
ASSAYERS, 

Ores tested in car-load lots. Write for circulars. 
1784 Arapahoe St., Denver, Colo. 

W 20d, x. P. 
METALLURGIST. 

1727 Champa Street, Denver, Colo. 
Preliminary Examination of Mining Property 

Reports on Treatment of Geen, Processes, ete. 

WRIGHT GILMAN CO., THE, _ 
Mining and Metallurgical Engineers, 

ECONOMIC GEOLOGISTS. 
820 Sansome Ww. L. ib. St., 

W. L. Ehrich. 
H. L. Haehbl. Cable Address: Sr 
W. Q. Wright. : Moreing & Neal. 
Cc. B. Gilman. Bedford cecal 

UENSCH, A. F., 
MINING ENGINEER, 

1220 Corona Street, Denver, Colo. 
Examinations, reports and advice on working 

properties. 

OUNG, ROBERT, 
MINING ENGINEER, 

Tacoma, Wash. 
Examinations and Reports. Developments 

carefully 
References: London and San Francisco Bank, 

Tacoma and Seattle; Balfour, Guthrie & Co., 
Tacoma, Portland, San Francisco; Balfour, Will- 
{amson & Oe., Lenten, a Tew wae 

YN GE, GUILLERMO, 
MINING seem. 

Santiago, Chile. 
Specialty: Reports on Copper and Gold Mines. 

YELLOWSTONE 
National Park 

An Ideas Inter-mountain Tour is the 
one embracing 

Scenic Colorado, Unique, 

Historic Utah, and the 

Wondertul Yellowstone 

National Park. 

Oregon Short Line R. R. 
Offers you this matchless trip. 

D E BURLEY. G. P. and T. A. 
D. S. SPENCER, A. G. P. and T. A. 

Oregon Short Line R. R., 
Salt Lake City, Utah. 

Elegant new Park folder, “‘ Where Gush the 
Geysers”’ sent on receipt of 4 cents postage. 

Select Methods 

in Chemical 

Analysis 
By Sir William Crookes 

A notable laboratory text-book, 

chiefly inorganic, containing im- 

portant data not usually found in 

ordinary treatises on analysis. 

embodying many new processes 

of modern times, clearly described, 

and having in addition consider- 

able data devoted to the rare ele- 

ments. Royal octavo, cloth. 

PRICE* $8.00 

ENGINEERING AND MINING 

JOURNAL 

261 Broadway, - - New York 

Encyclopaedia 

Mexican Mining Lav 
Compiled by 

RICHARD E. CHISM 

Mexican Attorney-at-Law 

Graduate of the Mexican Government 

School of Mines 

An excellent and masterly digest of 

Mexican mining law with all the ex- 

planatory circulars and all subsidiary 

laws, decrees and enactments, embody- 

ing the statutes for taxation and ex- 

portation of the precious metals. This 

compend is thoroughly complete in ev- 

ery respect, and will prove of the great- 

est advantage to every mining man, 

prospector or capitalist interested in the 

wonderful mineral resources of Mexico. 

It has in addition an exhaustive glos- 

sary of Mexican mining terms, which 

adds to its value four-fold. 

18mo cloth; pocket size, price, $2.00. 

The Engineering and 

Mining Journal 

261 BROADWAY, NEW YORK 
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Investors’ Secret Service fieviesiemen I 
Established 1894. 

Accurate and reliable information procured 
for clients by competent and trustworthy 
men, skilled in all branches of mining and 
the various industries seeking the invest- 
ment of capital, in Montana, the Northwest, 
British America and Alaska. 

James Dingevon, Manager. 

NATHAN 
MINES, MINING STOCKS AND INVESTMENT BROKER 

Black Hills Dividend Paying Stocks a Specialty | 

Examination and Reports on Mines Furnished by Reliable and Competent Experts 

Weekly Market Letter upon Application. 

DEADWOOD, SOUTH DAKOTA, U. S. A. 
References : First Nat. Bank, American Nat. Bank and Harris Franklin, Deadwood, So. Dak. 

HALLE | | R. ¥. fateoenn) . M. 
T. Anderson 

“ANDERSON, BAIRD & CO 
Mines, Cattle, Timber 

F. C. Baird 

' 

Correspondence Solicited | 

ws 18 fossa Block, Butte, Montana. | 

>) Per Annum | 
|C. E. MOORMAN, Attorney-at-Law, 

SOLOMONVILLE, ARIZON 
| Mines, Mining, Mining aan: In 
| Graham, Gila, Pinal, Pima and Cochise 
Counties, Arizona. Correspondence solicited 

| References given. 
| Contracts made for a term of years 
| assure net earnings and dividends of at 
| least 30% per annum on Oliver Reduc- | r 
| tion Company Stock at the present price || 

of 60 cents per share. 
This is a combined mining and reduc- 

tion company and its mines alone are 
worth more than this price for the stock CLEAR CREEK MINING _AND 
“Toot may be made in five equal | MILL INVESTMENT COMPANY INVESTMENT COMPANY 
installments and money will be refunded | Office: 

|| if subscribers are not satified when sec- 
|| ond payment is due. 

| Capital 1,000,000 shares; par value | 
|| $1.00 

The Oliver | lf 
Reduction Company 

Exchange Building, 

DENVER, COLO. 

Write for prospectus. Mention this journal. 

| 1860-1902. 

Windsor Hotel, Box 658, 

DENVER, GOL. 

WILLIAM H. BARNES 

BARNES & MARTIN 

Attorneys and Counselors at Law 
TUCSON, ARIZONA | 

JOHN H. MARTIN 

a Specialty 

| 

|| | Mining Business and Mexican Mines 

————}}_ | 

SAM. V. NEWELL. 187g—1908 

NEWELL & NEWELL, ¥Ngis x3 OPERATORS 
INES, 

IN GILPIN COUNTY, COLO 
MAIN OFFICE, 324 COOPER BUIL LDING. DENVER, COLO. 

MINING COMPANIES.—The Americus Gold Mining and Milling Co., the Bates & German Gold 
Mining Co., the Baden-Baden Gold Mining Co., the Concrete Gold Mining to., the Penn Mill Co, the 
Iron City Mill Co. Capacity of Mills, 3,000 tons per month. . 

**The Gilpin County Gold Securities Investment Co.”’ 
Correspondence Solicited w ith Investors in Substantial Mining Investments, All Stocks Full Paid and Non-Assessable 

“WESTERN INDUSTRIAL STOCK _ | 
GROUND FLOOR 

Manufacturing Enterprise that has $14.00 per ton freight in its favor on present prices. 
ENTIRE PACIFIC COAST FCR MARKET 

WESTERN INDUSTRIALS PAY BETTER THAN EASTERN | 
Small Block Only—So Write Quickly. This is No Speculatien. 

For prospectus and full particulars mention this paper and send postal card | 

_PACIFIC COAST I NVESTM ENT Co. Tacoma. Win. 

THE | BUFA MINING, MILLING AND SMELTING CO. 
OF SONORA, MEXICO 

Capital $1,500,000; par value $I per share. 500,000 shares in Treasury 

9,000 feet development work; ore blocked out in mine $1,053,000.00; 

other assets, ore on dump, land, store, mill, etc., $147,837.87. We offer a 
limited amount of our Treasury Stock for sale at Sixty Cents to increase 
Reduction Works. For full _— address RicHarpson Bros., Lanker- 

——————— 
HENGEN INVESTMENT COMPANY |. 
(Sore 
THE 

HIGH-CLASS MINING STOCKS AND MINING INVESTMENTS 

No. 1135 Broadway, New York 
Branch Office, No. 7 Water 8t., Boston, Mass. 

The Helena Consolidated M. and M. Go. of Oregon. 
The Musick Mining and M. Go., of Oregon. 
The Galapooia Mining and T. Go., of Oregon. 
The Oregon and Southeastern R. R. Co. of Oregon. 

REPRESENTING 

A MINE FOR SALE 
IN EASTERN OREGON. 

Fourteen hundred and ninety feet of work done; ninety feet of crosscutting 
and co ae feet of drifts. 

re vein, cuttingthrough granite; i from 1% feet to 
5 feet in "i, wee carries high values ingold and silver. Has good tunnel site. 

cellent wagon road to property. Abundance of wood and water. Over 
$200,000.00 worth of ore =< sight " of competent engineer. Price 
reasonable. Terms easy. 

KILLEN WARNER STEWART CO. 
Sumpter, 

Code: Bedford-McNeill. 
New York, Milwaukee, Grand Rapids, Boston. 

| | 
| & 
| 

| land Ranch Lands 
in United States and Mexico 

References: 
Denver Nat. Bank, Denver, Col. 
Lowdon Nat. Bank, El Paso, Tex. 

Correspondence Solicited. 
EL PASO, TEXAS 

EASTERN OREGON MINES. 
W. ©. CALDER, Sumpter, Oregon. 

P. O. Drawer 77. Codes, Bedford-McNeill, 
Moring and Neal. 

Quarts and placer mining property pur- 
chased or examined for investors. Invest- 
ments presented only after examination by 
practical and technical man. 

| 

Correspondence Solicited. | aie etna Jimena 
| || A first-class Inter-urban | 

DAN JONES | | traction proposition 

187 Montgomery 8t., | || WILLIAM GELDER & CO., 
San Francisco, Cal. | || | 

Developed and Undeveloped hom | | 19 BROADWAY, NEW YORK. 
Hydraalic and Dredging Propositions. | : 

: | SHARPE & CO., 
| NOGALES, - - - ARIZONA 

| MINING INVESTMENTS 
DVERTISE where the _ greatest 

Information concerning mining properties 
number of your probable custo- | || in Southern Arizona and Sonora, Mex. Re- 

ports by competent Engineers. Good go Id 
|| and copper mines for sale. 

If your customers are interested in || | — 

mers will see your announcement. 

mining and metallurgical matters, En- | —— 
: || I have — Tr TT GINEERING AND MINING JouRNAL is the | jumbia, Washington and Idaho. Write me 

paper they all read. | what you want. Bank references. R, A, 
HUTCHINSON, 210 Mohawk Block, Spokane, 

| Wash. 

New-York Grass Valley Gold Mining Company | 
A limited number of shares can be subscribed for - Per Share 15c Per Share. 

| Parvalue, $1.00, full paid and non-assessable. DIV 
| DENDS ARE ASSURED. Order at once to secure ane BEFORE THE ADVANCE IN PRICE. 
| Send for Prospectus and Free ‘‘Market Letter,’’ and make all checks, drafts, &c., payable to 

| This Company Courts Kaye, De Wolf & Co., Bankers & Brokers, 
ae. 39 and 41 Cortlandt St., NEW YORK. 

EASY FOR YOU 
TO MAKE MONEY 

If you investigate our 

offerings, then invest when 

you are sure they will 

make money for you. 

We Pay For lt 

Write for Information 

Western Securities Compan 
Henne Bldg. 
Los Angeles, California 

Tell Your Friends 

Bank of Commerce Bldg. 
Minneapolis, Minnesota 

149 Broadway 
New York City, New York 

AGENTS WANTED 

v] 
| 
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FINANCIAL.—BANKERS, BROKERS, ATTORNEYS, ETC. 

{| HANDY & HARMAN 
| 
| 

| 
‘Dealers in Bullion, Specie and Bonds 

32 Nassau St., New York 

|| Sovereigns, Francs and Me Doubloons, 
exican Dollars, Fine Silver 

Fine Gold Bars. 
| Special attention given to investments and to 

| Goomanmenss of Silver and Gold Bullion of 
all grades. 

American Exchange National 
Reference { Bank New York City 

M. J. CAVANAUGH, 

LAWYER. 
Rooms 58 and 59 Silver Bow Block. 

BUTTE, MONT. 

| SAMUEL H. HAYS, 
Attorney and Counselor at Law. 

Special attention to mining matters. 
Boise, Idaho. 

— 

| Cheap Corporation Procured. 
|In South Dakota. No taxes. State fee, $10. 
Meetings may be held and books kept out- 
| side State. Write _ Dakota Incorporat- 
/ing Co., Pierre, 8. D. 

We practice in all the Courts “ eae ik 
Sonora, Mexico. NOGALES, ARIZONA. 

Patents. Trade marks. Copyrights. 

SIGGERS & SIGGERS 
Patent Solicitors and Lawyers 

Twenty-Two Years’ Practice, 

Suite 25, N. U. Bldg., Washington, D. C. 

| oO. M. HARPER, 
MINES AND MINING PROPERTIES, 

NEWYORK || 25 BROAD STREET, 

JOHN t. WELLS. 
Room 8, Pack Building, Boise, Idaho. 

Mines developed from good prospects in 
good systematic order. Mines bought and 
sold. I have some good prospects in Thun- 
jer Mountain District, and would like to sell 
‘Interest for developing purposes or sell out- 
right on reasonable time; also some good 
prospects in the Boise Basin. I pay no at- 
tention to anything but the best. Write me 
for particulars. 

| = 

A\ PYERTISERS will thank you if 
1 when you write them, you will 

} say that you saw their announcement 

|| in the ENGINERRING AND MINING 

JOURNAL 

~The Guaranty Development Company 
10 WALL STREET NEW YORK 

Managers and 

Engineers... 

OF 

MINING PROPERTIES 

oa FERRIS & CO. 

Mining Stocks, Bonds, Investments, 
UTAH MINING INVESTMENTS 

Careful information given 
Market letter sent free on request 

WILLIAM H. TIBBALS 
400-1 D. F. Walker Bidg., Salt Lake City =a 

Atlas Block, Salt Lake Clty 

COPPER, ZINC-lead, 
Manganese, Graphite, 

~ Sliver, GOLD, = 9 Mica, Asbestos, Asphaltum, 
properties developed and partly developed, 
and promising prospects in the United States, 
Mexico and British Columbia for sale. Only 
properties of merit handled. 

L. W. TULLEYS, Council Bluffs, la. 

RICHARDS || RICHARDS & HAGA, 
BOISE, IDAHO. 

Attorneys at Law. 
Mining Law a Specialty. 

PATENTS, TRADE-MARES. 

N. L. FROTHINGHAM, 

Counselor-at-Law. Registered Patent Attor- 

For Mining Investments in Gold, Copper, 

Silver and Lead in the Coeur d’Alene, apply 

to 

OTTO FREEMAN, 
Warren Bidg., Cedar Street, 

Wallace, Idaho. 

large or small, 
9 for sale or bond, GOLD MINE 

in Pacific Coast States or Mexico. 
ney. Ex-Assistant Commissioner of Easy terms. L. G. BRATTIN, 206 

Patents. - 
NEW YORE: BOSTON: Kearney St., San Francisco, Cal. 

271 Broadway. 53 State St. 

at Hasmovcx. | PATENT s A 
ee en. AND PATENT CAUSES 

STRALEY, HASBROUCK & SCHLOEDER 
COUNSELLORS-AT-LAW 

SOLICITORS OF AMERIOAN AND FOREIGN PATENTS 
257 BrRroapway, NEw YORK, N. Y. 

PATENTS, DESIGNS, TRADE MARKS, LABELS AND COPYRIGHTS. 

James R. TownsEND 

Townsend Bros. 
Francis M.TowNnsEND 

AMERICAN and FOREIGN 

Cable Address: “Patents,” Los Angeles 

Solicitors of P a I e fl t § 

Bradbury Block, Cor. 3: st. ana Broadway, Los Angeles, Cal., U.S.A. 
Patent, Trade-Mark and Copyright Litigation a Specialty 

NOTHING BETTER THAN 

“Cecil R’? Gold Mining and Milling Co. 
stock 

at 25 Cents per 
share 

Dividends of 1 cent per share promised monthly after October Ist. 

U. S. G. TODD CO., 302-3 Lankershim Bidg., LOS ANGELES, CALIF, 

RIVERSIDE COP: 
OF PHOENIX, ARIZONA, 

Incorporated under the Laws of Arizona, U. 8S. A. Stock Full Paid and Non-Assessable. 

We are offering a limited amount of shares of the stock of the Riverside Copper Company 
at 7% cents a share, or in installments as follows: 

$2.50 per month for 15 months ecarries.... 500 shares 
5.00 per month for 15 months carries. 1,000 shares 

SEND FOR 10.00 per month for 15 months carries..... 2,000 shares 10 PER CENT. OFF 
PROSPECTUS 25.00 per month for 15 months carries.... 5,000 shares FOR CASH 

45.00 per month for 15 months carries..... 10,000 shares 

J. M. GRAYBILL, Vice-President, 382-383-384 Wilcox Block, Los Angeles, Cal. Telephone, 
John 8181. Reference: State Bank & Trust Co. Agents Wanted. 

-eER COMPANY, 

|| 
1 

| all mining and metallurgical subjects. 

| | 

ject to the control of the trusts. 
lavestnente, and stock 
wealth for the small investor. Such is the 

NEVER GOES _ | 
e 

(5 () 1) . is a : a L to seek a market for your product or 

BEGGING 
You don’t have 

discount your goods. Gold is not sub- 
Hence a good gold mining enterprise offers one of the safest 

in*an honestly conducted company affords the readiest means of 

HUDSON GOLD MINING CO. 
Owning 7 full claims—heart of Big Bug district. Arizona, surrounded by rich producing 

mines—active work—progress. 
developed. 
$1.00 par value—full paid, non-assessable. 

Send for full particulars. 
Bank References. 

ment. 

MILLS BLDG., 
|| PACIFIC BLDG., 

|PATENTS PROTECTED. 
For a Nominal Fee we Protect Patents from infringements, 

| conduct suits at our own expense, and provide bond in any 
amount required, guaranteeing clients from loss by infringe- 

|| PATENT LITIGATION OUR SPECIALTY. 

|| Capital and Resources 
|| JOHN H. MILLER, General Counsel. 
|| ENER, Eastern Counsel. 

Full Particulars on Request. 

PACIFIC PATENT PROTECTION CO. 

over $600,000.00 

8. C. HODGE, General Manager. 
DUDLEY & MICH- | 

Rich ore already 
Treasury stock now selling at Oc. per share. 

W. G. YOUNG & COQ., Fiscal Agents, 

628-30 Laughlin Bldg,, Los Angeles, Calif 

|| Dividend-Paying Mining, 

| free on application. 

FOR SALE 
A 20-year lease on a large First-class non- 
Bessemer Mine on the Marquette Range. 
None but those responsible need apply. 

E. N. BREITUNG & CO. 
Highest References. Established 1855. 

Marquette, Mich. 

| \ 

FRANCIS M. ‘HARTMAN 
ATTORNEY AND COUNSELOR AT LA 

TUCSON, ARIZONA 

C. E. Maud, E. J. Coleman, 
President. J Sec’y and Treas. 

DIRECTORS 
Jape 8, Cravens, Pres. Southwest. Nat. Bank 

Iohn B. Miller, Pres. Edison Electric Co. 
A. K. Macomber, Pres. Los reas. hae Ragen Trust Co. 

MAUD & COLEMAN CO. 
INCORPORATED. 

Mining and Financial Agents. 
504-605 BRADBURY BUILDING, 

LOS ANGELES, CAL. 

} 

aes Roush. Sold, Exami Examined and Mana: ed. 
We are makinga specialty of Searchlight Min- 
ing District and Southern Nevada generally. 

Correspondence Irtbited. 

Chas. 5. Malfelvey, AN, ME 
MINING LAWS 
A SPECIALTY. 2 2 2 

Practice In all the State and Federal Courts. 

Mines examined and reported on in 
any of the Western States. 

Mines located; titles examined and 
perfected ; Patents secured. 

Corporations formed under the laws 
of any state, and companies financed 
and promoted. 

505 Bullard Block, 
Los Angeles, California. 

Mines bought, sold ex- 
amined or managed..... 

CORRESPONDENCE INVITED. 

FL NGINEERING AND 
| 

MINING || 
JOURNAL is the authority upon || 

Sample copy will be sent to any one in- 
terested in them. | 

| 

OIL SMELTER MINES| 
Oil and Smelter | | 

Stocks, Listed and Unlisted, | 
Our Specialty. | 

‘Douglas, Lacey & Co.) 
| | 
\| Bankers and Brokers, Fiscal Agents, | 

| Members N. Y. Consolidated Stock Exchange. 

| 66 Broadway and 17 New St., New York. | 
| 

Booklets giving our successful plan for| 
realizing the large interest and profits of | 

|| legitimate mining, oil and smelter invest-| 
ments, sub. blanks, full particulars, etc., sent 

P. Sandoval. 

P. SANDOVAL y CA. 
Bankers and Brokers, 

Own and Control Extensive Mines and 
Lands in Sonora, Mexico. 

A. Sardoval. 

NOGALES, SONORA, 
MEXICO. 

Branch at Nogales, Arizona, U. S. A., P. SANDOVAL & CO. 
CABLE ADDRESS, LAVODNAS. 



per cent. interest payable 
quarterly, 10 year gold 

bonds, limited number for 
sale at 75 per cent. face value, 
or at par with interest for 5 
years guaranteed by reliable 
bank. Reference, Capital 
State Bank. 

WM. McKINLEY, 
BOISE, IDAHO. 

A CW FLICK! 
Get in on the Promotion 

PER Roe Bsa 
We are organizing The Clune Gold Min- 

ing Company with a fine group of Six Claims 
in the Famous Mineral Point District, Yav- 
apai Co., Arizona. The work is now in Two 
Bodies of ore running $30.82 per ton Gold. 
These are the identical mines that on discov- 
ery two years ago 

Startled the World with 
a Strike 

Running $19,345.68 Gold 
to the Ton 

We now have a good body of medium 
grade ore, and the possibility of striking 
another very rich bonanza at any time. 

To properly equip these fine mines with 
mill, ete., this company was organized, and 
for the purpose of raising immediate funds 
for carrying on the work we are offering the 
first promotion stock at only two cents per 
share. , 

There is only a limited amount of this 
stock. Write at once or wire orders; it will 
be worth ten times its present price in six 
months. 

To the many who have made dollars for 
cents in our previous stocks, we say—get in 
quick. We make money for all our clients. 

For particulars, write or wire 

PIONEER INVESTMENT and TRUST (0. 
(Incorporated.) 

Clune Dept. 

Laughlin Building 
LOS ANGELES, CAL. 

References First National Bank, Citizens’ 
National Bank, Hon. M. P. Snyder, Mayor, 
Los Angeles, Cal., or the Mercantile Agen- 
cies. 

9 CENTS par vatue $1.00 

f Ranch Lands in Mexico 
at 20 cents an acre 

—25x20 miles square, stocked with from 11,000 to 15,000 well 

bred cattle in New Mexico, for sale at $115,000. 

MINING PROPERTY and Cow Ranches in 
New Mexico, Arizona and Old Mexico. 

Also Coffee, Sugar and Rubber Lands in the Tropics of Mexico. 

GEORGE PENCE, - - - El Paso, Texas 

ENGELS COPPER MINING COMPANY ¢,.2ees in rier 0 000" Shane $1.06 
The promoters of this enterprise have opened up these mines and have secured a 

large and constant supply of ore upon which to work. 5 
Examinations of ores from the different workings in the Engels No. 2 and No. 3 

Mines show: Jalue 
Gold. Silver. Copper. Per Ton 

No.1. Silicate (from upper tunnel)........ es de 45.2% $72.32 
No. 2. Carbonates (oxidized ores), bulk of 

surface ores, upper tunnel and shaft... 0.1 0z. 0.6 oz. 23% 39.19 
No. 3. Peacock ore, Tunnel No. 2.......... 5 os 60.4% 99.84 
No. 4. Ore (from lower long tunnel), char- 

acteristic ore of vein .... bén'epen ence OE: 2.1 OZ. 12.66% 22.65 
No.5. Sulphuret ore, represents what the 

SERS ER UND. Sines. v.-eobenneevecceecs 0.090z. 0.560z. 17.94% 30.86 

It is the intention of purchasing and equipping a furnace plant to smelt our easy 
smelting ores. When the smelter is constructed there will be two factors that will offer great 
opportunities for large profits: ‘‘Our own new and promising properties producing ore,” 
and ‘‘A smelter—the raw material to treat being already assured.’’ This is an opportunity 
to get into a clean-cut enterprise, and those who come in first will reap the greatest reward. 

Only a limited number of shares will be sold at 50 cents per share. 
Write for circular to SAN FRANCISCO OFFICE, 421 MARKET ST. 

PACIFIC STATES 

MINING AND INVESTMENT COMPANY 
326 Post St., San Francisco, Cal. 

Principal European Office: 64 Kaiser Wilhelm Str., Hamburg. 

HIS COMPANY has been established eleven years and has agents, brokers or own 
offices in the principal cities of America and Europe. 

Entire stock issues taken over for sale. Companies incorporated under the laws of any 
state. Stock issues underwritten and guaranteed by gold bonds. Reports on mines 
furnished in French, German, Spanish or any European language. ecial facilities 
for pmpeng maps for publication in prospectuses, newspapers, etc. We do our own 
work. 

Money loaned and interest-bearing or dividend-paying investments furnished. Strict- 
est confidence observed. Inquiries attended to. 
superior and attractive kind prepared without charge for the literary work to com- 
panies placing their stock sales with us. 

Mining, industrial and agricultural projects wanted. Prompt attention to all corres- 
pondence. Send for sample copy of the “Pacific States Investor,” an up-to-date finan- 
cial paper, with rapidly increasing circulation in the United States, Canada, Mexico and 
all parts of Europe. 

AGENTS WANTED 

for the sale of the stock of the OREGON YELLOW JACKET MINING AND MILLING 
COMPANY. One Million Shares, non-assessable. Par value $1.00. The entire title veste 
in the company; half the stock is in the treasury for development purposes. The ore 
averages ten dollars per ton in free gold, but we have sulphides that will run up into the 
hundreds of dollars per ton, and very frequently we have bonanza rock in free gold. 
The property is situated one-half mile from the railway in the midst of a country that 
has produced thirty-two millions of dollars in gold. The stock is now selling at 15 cents 
per share, FIVE HUNDRED PER CENT. INCREASE over the valne of stock two 
months ago, and this increase was caused by increase of value of the property AND 
NOT BY PUMPING WIND in the office of the company. Send for prospectus and sub- 
scription blanks to 

I, B. HAMILTON, Secretary, 
Mines—Gola Hill, Oregon. 306 Henne Blk., Los Angeles. 

at a profit of 100 per cent. 

risk, uncertainty or competition. 

settleu now. 

a most valuable stock at a very low price. 

Bank references. Prospectuses of a _ 

DECEMBER 27, 1902. 

Conservative 

Investors 
Are invited to send to us for printed 

matter concerning the bonds (5 per 
cent.) and the preferred stock (7 per 
cent.) of the Oregon and Southeastern 
Railroad. A short line (36 miles) with- 
out competition, passing through an im- 
mense forest of fir, pine, cedar and 
hemlock, to the now famous Bohemia 
Mining District. 

Large earnings are positively assured. 
Fifteen miles now in profitable opera- 
tion. 

We have a splendid opportunity to 
offer to a number of good men compe- 
tent to represent us in the sale of In- 
vestment Securities. 

HOCH & NAVIN, 
1135 Broadway, New York 

Dividend Paying Stock 
The California-Nevada Com- 

pany owns four great Mines. It 

has millions of tons of Rich Ore 

in sight. 
It needs Machinery to extract 

the precious metals more rapidly. 

It offers a block of its preferred 
dividend-paying stock for this pur- 
pose. 
The wants of the Company are 

your opportunity. ‘lhe 75 cent 

stock will soon be gone. 
Write for maps, photographs, 

Reports and Prices, to 

California-Nevada Mining 
505 Bullard Block, 

Company, toe sNncrLes CAL. 

The Engineering 
———————"—"_"- an —— 

Mining Journal 

contains each week the safest and latest 
Mining News from all sections of the 
globe. Those who are interested in such 
subjects can add to their knowledge by pe- 
rusal, Able technical contributions from the 
best-known exponents of the profession ap- 
pear in every issue. 

———_.—_—_ 

SAMPLE COPY FOR THE ASKING 

The ground of the Pluma and that of the Homestake are exactly alike and contain 
the same kind of ore—were made at the same time and by the same operation of nature. 
The mountain is a mass of low-grade, free-milling ore, every ton of which can be handled 

The word mine in the usually accepted sense should not be applied to the Pluma or 

Homestake. They are extraordinary manufacturing plants with their own unlimited raw 

material and a most absolute and continuous market for their product—gold—with no 

The Pluma was held back by litigation for over twenty years, which is all completely 

We want machinery to begin extracting the gold from our most extensive supply of 

ore, and so must sell some treasury stock. Our necessity is your great opportunity to get 

We already have ore enough in sight to make the stock worth several times par. 

Developments are being pushed by a large force of men day and night, and it is to 

pay for such work and for machinery that this stock is sold. There is no wildcat or fake 

about the Pluma; it is a genuine, great gold mine, without risk, if ever there was one. 

The most censervative business and professional men in Des Moines, where the personnel 

of the company is known, and mining men in Lead and Deadwood, where the mine is well 

known, are buying this stock. No officer gets any salary. We have ore, water, railroads 

and the Homestake’s experience to guide us, so we need but machinery now to become a 

dividend-payer for centuries. 

Pluma Gold Mine as it is, in the very heart of 
the Homestake, the greatest known Gold Mine in the whole world. 

MINING CO., 

This Diagram shows 

Apply for Prospectus, Maps, Photographs, Experts’ Report, and Price to 

Good Block, Des Moines, PLUMA 304 lowa 
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GOLD MINE 
Situated in Idaho; we are selling stock in it for the purpose of constructing 

amill We have $90,000 worth of ore already in sight; crude ore shipments 
were made regularly to the smelter. For prospectus and further information 

wee © NEIL J. SORENSEN & CO., Financial Agents 
SUMPTER, OREGON 

WE ARE HANDLING 
A FIRST-CLASS BRUNER & HEDRICK 

BROKERS 

Mines and Mining Investments 
Offices, 1108 and 1110 Walnut Street, Kansas City, Mo. 

E HAVE FOR SALE some rich, phenomenally rich, Gold, Silver, Copper and Placer 
Properties in the state of Sonora. Mexico. For Copper, the “Lakeside” Group is a 

wonder. For Silver and Gold the La Chipiona has produced more than a million and is 
comparatively untouched. Our properties bear the closest expert inspection. We will 
not buy, or offer for sale, any other. 

We solicit and promptly honor correspondence. 
General information given regarding the mining district of Eastern Oregon and 

Idaho upon application 

This property was located by C. E. Eichelberger of “King of Arizona” fame and 
J. A. Rivers of Los Angeles. 

32,000 Dollars Already Spent in Developing This Mine. 

STOCK 50 CENTS A SHARE 

| A Mine Noaspenuive, AN Investment Not a Speculation. 

The mines of this company cover 124 acres of highly mineralized formation in the Plomosa Mining District of Yuma County, Ariz. 1,700 feet 
of development has been completed, which blocks out and exposes tons of ore ready for milling. 
, A car load of machinery and supplies were shipped to the mines on the 2ist inst., and a smelter is to be erected as soon as possible. As success 
is assured, this company will sell only 50,000 shares uf treasury stock at 50c. per share. Stock is fully paid and non-assessable. No bonded indebtedness 
to pay interest on. No preferred stock to stand between any stockholder and his share of profits. Every dollar realized from the sale of this stock will 
be utilized in erecting the mill. No money will be paid to any of the officers until the plant earns sufficient revenue to justify the paying of salaries. 
a — nee of the officers and directors of this company should call forth the money of careful investors. This will be a dividend-payer 

within eight months. 

Smelter Returns on Car Lots Show Value of Ore to be $125.00 a Ton 

Not a Prospect, 

Not a Promise, 

Los Angeles Offices, 536-537 Douglas Building. 

Success Copper Mining Company 
President, CHAS. ED. EICHELBERGER, Capitalist Vice-President, EPES RANDOLPH, Vice-President Pacific Electric Ry. 

Superintendent of Mines, JOHN A. RIVERS, M. E. 

Directors, J. E. MARSH, C. E. DONNATIN, T. E. GIBBON, Vice-President, L. A. & Salt Lake Ry. 

Secretary and Treasurer, ROBERT MARSH 

WHICH IS THE BETTER INVESTMENT? 
Golconda Stock or Manufacturing Stock 

A manufacturer whose goods were in such demand as to cause him 

to treble his equipment in order that he might meet the demand, 

would be said to be in a prosperous condition, and if you were offered 
some stock in such an enterprise you wouldn’t hesitate long in invest- 
ing, would you? 

The Golconda Consolidated Gold Mines Company, of Sumpter, 
Oregon, finds itself in just such a position to-day as the manufac- 
turer above mentioned. 

This mine has made one set of owners rich, and has always been 

one of the steady producers of the rich Sumpter District, being one 

of the “big four” mines of Oregon, the other three being the “North- 
pole,” “Columbia” and “Eureka and Excelsior,” these, with the 

Golconda, being styied the quadruplets. 
In April of this year, owing to advanced age, Mr. English disposed 

of his holdings in the Golconda property to a corporation styled the 
Golconda Consolidated Gold Mines Co., and this company, officered 
by well-known business men of the district, all of whom have had 
much experience in mines and mining, determined to add to the 
present equipment of the property in such a manner as to place the 

Golconda where it belongs—first among the mines of America. 
To this end stock was ordered issued, and I have undertaken the 

sale of it. The present price is 50 cents a share—par value $1.00— 

fully paid up, nonforfeitable, nonassessable and carrying no personal 
liability. 

There is an ore body in sight, ready for the greater equipment, so 
vast as to put at rest once and for all any question about this being 
a good investment! 

The manufacturer’s goods may be in great demand, but they must 

meet fierce competition, and prices fluctuate. 

Gold is the King of all Commodities! 

The demand for it is unlimited, and the price is fixed in advance. 

But better still, I want you who are seeking an investment to re- 
member that this mine is not in the “pick-axe” class; it is not merely 

a prospect that “looks good,” but when you buy Golconda stock 

you are buying stock in a Gold Mine of the first class. 
We are in the same position as the manufacturer—there is a greater 

demand for our goods than we can supply with present facilities. 
We have a twenty-stamp mill now, an excellent mill, too. We 

want to make it a sixty or a hundred stamp mill; already the order 
has gone in for a fine hoisting plant; we shall build an aerial tramway, 

construct a great reservoir to store water for power and light pur- 

poses, etc., ete. 
These things will be done, and we shall resume dividend paying in 

March, 1903. 

That is the sort of an investment I am offering you. 
Fuller particulars may be had in the handsomely illustrated pros- 

pectus which will go to you for the asking. 
The price of stock will be advanced without notice as fast as im- 

provements are added. 
How does this look to you? 
I should like to answer any inquiries that you put to me regarding 

it, for from my point of view there is nothing offered to-day in the 
investment line that is surer, or that will pay better, than this same 
Golconda Stock. 

(NOTE: In baying stock, make all checks, drafts, money orders, etc., payable to Lee S. Ovitt, Fiscal Agent.) 

LEE S. OVITT, FISCAL AGENT 
ton, Mass., 729-730 Board of Trade. Geo. G. Pfleger, Agt., New York 
City, third floor Stewart Building, Broadway and Chambers. C. K. 
Northrup, Agent. 

Address me at any of my offices: Milwaukee, Wis., 301-322 Merrill 
Bldg. Main Office, St. Louis, Mo., 209-212 Odd Fellows Bldg. S. P. 
Bevier, Agt., Pittsburg, Pa., 701 Penn Bldg. W. C. Clark, Agt, Bos- 
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FRANCIS MARSHALL ELLIOTT BYRON ERKENBRECHER WILLIAM H. TONKIN 
MANAGER INVESTMENTS. LOANS, STOCKS AND BONDS MANAGER 

REAL ESTATE DEPARTMENT MINING DEPARTMENT 

ttenthahas Synlio Y 
(LIMITED) 

REFERENCE BY PERMISSION 

eee Peers Sale Al Curroer: uliding OUNN OR BRADSTREETS 

WESTERN UNION CODE 190! EDITION Lelep , seen ce OTT 

Les Angelis bal. vevenrer 23, 1902. 

To the Mining Investor. 

It has been many months since we have been able to offer the investing public so 

desirable a property as we this week present for your consideration. An almost inex- 

haustible supply of high-grade, free milling ore, with the cheapest of all power, water, 

sufficient to operate the entire proposition, is a happy combination seldom found in a 

mining enterprise. This is the case however, with the Golden Chest Consolidated Group of 

Mines, situated at the town of Murray, Shoshone County, Idaho, and twelve miles from the 

terminus of the Northern Pacific Railroad, North of Wallace, Idaho. 

The Golden Chest Consolidated Group of Mines consists of twenty-four claims, 

covered by United States Government Patents, and 75 acres of placer ground along Butte 

Creek. Development work has been done on four claims, known as the “Paymaster," “Golden 

Chest," “Katie," and “Dora," and covers the outcrop of a great fissure vein known as the 

“Tdaho Lode," which is 60 ft. wide where exposed on the surface: 4077 ft. of tunnels have 

been driven in these claims. Ore in sight: By actual measurement there are 114,500 tons 

of ore in sight, carrying values above $15.00 per ton, or a total value in sight of 

$1,717,500. The ore is friable quartz, carrying Gold, both native and free, with iron 

sulphides as the base material. Equipment: A magnificent water right, together with 

flume two miles long, carrying 1,000 inches of water, with a 300 ft. fall at the mill; a 

twenty stamp mill complete with two Wilfley Tables and two Johnson Vanner Concentrators; 

one sixty and one one hundred and fifty H. P. Corliss Engines and boilers (not in use 

since installation of water power); six five stamp batteries complete; one Air Compressor 

and Hoist; Electric Engine and Dynamo; entire plant and mine lighted by electricity; 

Superintendent's office, assay office and mill, mess houses and sleeping quarters for 

fifty men. 

“This property,” say the voluminous engineers’ reports now before us, “must be seen 

to be appreciated.” We will be pleased to submit complete reports on request. Price of 

this magnificent property, Six Hundred Thousand Dollars. 

For further particulars, address 
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COPPER PRODUCERS. 

RIZONA COPPER COMPANY 
Producers of “‘A. C. C.” Brand and 

Copper Precipitate. 

Mines and Smelters at Clifton, Ariz. 

W OLVERINE COPPER MIN- 
ING COMPANY, 

JOHN STANTON, President. 
J. R. STANTON, Secretary and Treasurer. 

Eastern Office: 
11 and 18 William Street, New York. 

Main Office: 
Kearsarge P. O., Houghton Co., Michigan. 

Agents: 
UNITED METALS SELLING CO., 

New York. 

Joseph BH. Gay, President. 
John Stanton, Treasurer, J. BR. Stanton, DVERTISE where the 

retary. « 
Hastern Office: 11 and 18 William Street, greatest number of your 

New York. 

Main Office: Atlantic Mine P. 0. 
Houghton Co., Mich. 

probable customers will 
see vour announcement. If 
your customers are interested 

| in mining or metallurgical 
matters, ENGINEERING AND 
MINING JOURNAL is the paper 
they all read. 

TLANTIC MINING COMPANY, 

JOHN STANTON, President. 

J. R. STANTON, Secretary and Treasurer. 

Bastern Office: 
11 and 18 William Street, 

Mine Office: 
Atlantic Mine P. 0., 

New York. 

Houghton Co., Mich. 

RaAttic MINING COMPANY 

Greene Consolidated Copper Company 
377 AND 379 BROADWAY, NEW YORK 

MINES AND WORKS 
AT 

LA CANANBA, SONORA, MEXICO. 

GEORGE MITCHELL, General Manager. 
JAS. H. KIRK, Superintendent. 

WM. C. GREENE, President. 
MARK L. SPERRY, Vice-President. 
ANSON W. BURCHARD, 

2d Vice-President and Comptroller. 
PHILIP BEROLZHEIMER, Treasurer. 
GEO. 8. ROBBINS, Secretary. 

SELLING AGENTS OF THE 

COPPER QUEEN CONSOLIDATED MINING CO, 
DETROIT COPPER MINING CO. OF ARIZONA 

MOCTEZUMA COPPER CO, 
UNITED GLOBE. MINES 

Dealers in Pig Tin, Sheet lron, Zinc, Electrolyuc Copper Wire Bars 
Plates, Ingots and Cathodes, and P. D, Co. Casting Copper 

Cor. Cliff and John Sts. NEW YORK 

ENGINEERING AND MINING JOURNAL ‘ssstueycee 21a 
A sample copy will be sent to any one interested in them. 

(TOE 

The Montreal 8 Boston Copper Co. 
H. H. Melville, Boston, Mass., vice- | 

president Great Northern RB. R., Canada. || 
J. W. Allison, New York City, President | 
National Leather Company, New York. J. || 
N. Greenshields, Montreal, Canada, Presi- 

( Ltd. ) dent Shawinigan wate & Lac 00.. Cas | 
. ada. am Mitche! on jana 

Mines at Greenwood, B. C. President Pennsylvania Coal Co., Canada. | 
Thomas Crockett, River du Loup, Canada, || 
Wholesale Lumber Merchant. G. Creigh- | 
ton Webb, New York City, of Saunders, || 
Webb & Worcester, Attorneys. Hon. De «|| 
Lancey Nicoll, New York City, of Nicoll, || 

Head Office: MONTREAL, CANADA. 

H. H. Melville, Boston, President. 
J. M. Greenshields, Montreal, Vice-Prest- Anable & Lindsey. W. A. Beal, Boston, | 

dent. Mass., of W. A. Beal & Co. W. N. Coler, || 
Thos. Crockett, Montreal, 2d Vice-Presi- Jr., New York City, Banker. Charles M. || 

cant, Jesup, New York. John Macdiarmid, Mon- | 

A. Munroe, Montreal, Secretary-Treasurer. SS ee ee eae Se 
Loam — 

8. B. ELKINS, Pres. HH, G. BUXTON, Vice-Pres. F. S. LANDSTREET, Gen. Man. 

DAVIS COAL AND COKE COMPANY tx csréen‘tie Vein comberiand Coal 
Miners and SPippers of the Unequaled DAVIS and other Superior Smithing and Steam Coals. 

Manufacturers of CO K E—Furnace, Foundry and Crushed. 

OFFICES: New York City; Philadelphia, Pa.; Baltimore, Md.; Boston, Mass.; Trenton, N. 

ENGINEERING COLLEGES. 

J.; Wilmington, Del.; Wa n, D. ©.; Chicago, I1l.; and St. Louis, Mo. Main Office: 
CUMBERLAND, MD. Tide-water Shipments from Philadelphia, Baltimore, South Amboy 

| amd Elizabethport. Agencies in Europe, South America, West Indies and Mexico. 

THE CONSOLIDATION COAL COMPANY 
MINERS AND SHIPPERS OF THE SUPERIOR, 

““George’s Creek Big-Vein Cumberland Coal” ** Sa'cmrcattse 
Principal Office: Continental Trust Building: BALTIMORE, MD. 

DARROW, MANN & CO., Agents, C. K. PITTMAN, Agent. ROUSSELL & HICKS, 
Agents, 80 Kilby St., Boston, Mass.; Old Colony Bldg., Chicago, I1l.; 1 Broadway, N. Y. 

| Established 1824, 
| 
| 

Rensselaer Polytechnic Institute} 
A SCHOOL OF ENGINEERING 

HIO STATE UNIVERSITY— 
College of Engineering, Mining En- 
gineering, a and Assaying. 

Extensive laboratories and shops. Regular 
trips to coal mines by surveying class. 
For catalogue address W. O. THompPson, 
Prest., Columbus, Ohio. 

the State University.) Offers courses ROBERT L. SLAGLB, President. ‘ nd 5 s 
: in Mining, Metallurgy, Chemistry, Civil En- 

Rapid City, S. D. Tuition Free. gineering, General Science. 

TROY, N. Y. | 

ee ee ee ee ae Local Examinations provided for. Send for | 
HE SOUTH DAKOTA SCHOOL OF Catalogue. 
Van etnies se 
offers unusual facilities for students 

in Mining, Metallurgy, Chemistry, Miner- 
alogy, Geology, Surveying, etc. ISSOURI SCHOOL OF MINES AND 

For Catalogue, address, METALLURGY. (A Department of 

a Fine equipment. Unexcelled Metallur- 
gical and Ore-Dressing plant. 

Government Positions. GEO. E. LADD, Directer, Rolla, Mo. 

14,983 Appointments were made to Civil 
Service places during the year ending June 
30, 1902. This was 4,692 more than were 
appointed during 1901. 
ties for young people. Hundreds of those 
whom we prepare by mail for the exam- 
inations are annually appointed. Full infor- 
mation about all government positions free. 
Write for our Civil Service Catalogue and 

|| 1\ 7 ASSACHUSETTS INSTITUTE of TECH- 
' NOLOGY, Boston, Mass. 
The requlae courses in Mining En- 

an 

Excellent opportuni- 

| gineering a Metallurgy include a thor- 
ough training in Mathematics, Chemistry 
an dates of examinations. 

Physics, as well as Surveying, Miner- 
COLUMBIAN CORRESPONDENCE COLLEGE || alogy, Litholo » Geology, Minin £n ineer- 
223-25 Pa. Ave. 8. E., © Washington, D. C. | ie’ Wchiioeee ‘een Seoleawion Hy. 

|| draulics and Electric Testing with Labora- 
|| tory Practice in Ore Dressing, Milling and 
| Esuelting, -_ nm Suaener a 8 = 

_ || Metallurgy an ining. For catalogues ad- 
Mlniean COLLEGE OF MINES || dress Dr, Harry W. Tyzer, Seevetary. 

_A state institution devoted exclusively $= SS= ——— 
to giving instruction in subjects relating to 
Mining and Mining Engineering. Located 
in the Lake Superior copper mining dis- 
trict. Has special advantages for practical 
work. Laboratories, shops, mills, etc., well 
equipped with modern appliances. Par- 
ticular attention given to men who wish to 
study special subjects. —— year, forty- 
five weeks, which, with the elective system, 
enables students to graduate in three 
years. italogues giving full information 
about the institution and the occupation of 
the graduates sent free on application to 

F. W. TIcNAIR, President 
Houghton, Mich. 

SS 
Met UNIVERSITY, Montreal. 

Courses in Mining, Engineering and 
Metallurgy; Civil, Mechanical and Elec- 
trical Engineering; Chemistry; Architecture. 
Also full courses in Arts, w, Medicine, 
and Veterinary Science 

For further information and for the Uni- 
versity Calendar, address 

W. VAUGHAN, Registrar. 

Of Every 
Books Description 

SOLD BY 

Engineering and 
Mining Journal 

| Washington Agricultural College and 
|| School of Science. Thorough courses in 

Mining, Civil, Mechanical and Elec- 
| trical Engineering. A mining building 

|| fully equipped with machinery and ap- 
| ne ore Pg oe men -— ae 
| tion. ress the Registrar, Pullman, 
Wash. ” 261 BROADWAY - NEW YORK 

api aed iachettae , os inl ——_—_—_—<—_—_—_—_—_—_—_—_—_—_—_———— eer = 

HEALOS SCHOOL OF MINES 

24F20s7 Sr. SAN 1 . CAL. 
Full courses in Mining, Electrical, and all kinds of Engineering. 

| Assaying, Cyanide and Mill Processes. Write for catalogue. 

COAL PRODUCERS AND DEALERS. 

Tide water sal ts fo -_ cadieien aia ae || WARD & OLYPHANT paont"y Wiis EE GO AL 
OFFICES; 21 Cortlandt St,, New York City, 30 Kilby 3t, Boston, Mass. 

Boston Agentss DARROW-MANN CO, \]|__Batoa Areas” DARROW-MANN COT 

| STICKNEY, CONYNGHAM & CO, “#3, cAufracie and 
| All-Rail shi =o into New England Offices: No. 1 Broadway, New York. 
| and on Long Islan : Boston, 95 Milk St. Philadelphia, Girard 

Eastern Agents for American Coal Co.’s Trust Building. Shipping Wharves: Phil- 
Georges Creek Cumberland, and for Eu- adelphia, Pa. 
reka Bituminous. South Amboy, N. J. 

BERWIND-WHITE COAL MINING COMPANY 
Proprietors, Miners and Shippers of 

Eureka Bituminous Steam Coal OceanWestmoreland Gas Coal 
Bets $ Philadelphia ....... Greenwich Point 

Offices: 3 Broadway......... New York | Shipping ) New York,ft.6th St., Jersey City,N.J. 
19 it...Boston, Mass. Itimore Canton Piers. Wharves: / Baltimore ..........+++ 

London Agents, Cory Bros. & Co., Ltd., 8 Fenchurch Av., B. 0. 

CASTNER, CURRAN & BULLITT 
Sole Agents C. C. B. POCAHONTAS COAL, an Unequalled Steam Fuel. 

Main Office: Arcade Bidg., 1 S. 15th St., Philadelphia, Pa, 

BRANCH OFFICES: 1 Broadway, New York; 70 Kilby Street, Boston, Mass.; Citizens 
Bank Bldg., Norfolk, Va.; Terry Baflding, Roanoke, Va.; 014 Colony Bailding, Chi- 
cago, Ill.; Neave Building, Cincinnati, Ohio; 4 Fenchurch Avenue, London, Eng. 
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ALMOST READY 

The Manufacture and Properties of Iron and Steel 
By HARRY HUSE CAMPBELL, 

General Manager Pennsylvania Steel Co. 

Thoroughly Rewritten and Brought Up to Date 
TABLE OF CONTENTS. 

This notable book applies directly to INTRODUCTION. 

every manufacturer and user of steel eee a ee Se Sees Deol. 

and iron. The author has been for quite acces. a 

a long period the superintendent of one en eoed vi Fee Acid Besomeee Process. 

of the largest steel works in the United Toran war aa hoe 

States aud the inexhaustible fund of Chanter ‘* gl a 

knowledge, facts and data embodied in Gheseer XIL Sedat Sashes af Woseniomene and Some Items Affecting 

the many pages of this admirable trea- Chapter XIII. Saaeaudiat ant iaiaasiaibie 

tise, will positively prove of extraordi- ao “ay oe. Hot Working on Steel. 
Chapter XVI. The History and Shape of the Test-Piece. 
Chapter XVII. The Influence of Certain Elements on the Physical Proper- 

si; i : ties of Steel. utility to everyone connected with the XVIII 

nary interest and the greatest practical 

speeter yar. Sieetiention of Structural Steel. 
: : Bas apter . Welding. industry. The present edition has been Chapter xX: Steel astings. 

: vee ss apter . Factors in Industrial Competition. entirely rewritten and brought thor Chapter xxi The United sen 
te E a apter 2 . Great Britain. sn up-to-date. No chemist or metal Chapter XXIV. Germany. 

$ : . apter XXV. France. urgist can afford to be without it. Chanter XXVLI. Russia. 

Chapter XXVII. Austria. 
Chapter XXVIII. Belgium. 

Octavo, Cloth, Profusely Illustrated, including Many Working Drawings Chapter XXIX. Sweden. 
saneter ver oa 

g ‘ “hapter . Italy. 
Chapter XXXII. Canada. 

Price $5.00 (Postpaid) Chapter XXXIII. Statistics. 
APPENDIX. 
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CYANIDE PRACTICE 
By ALFRED JAMES, 

Late Technical Manager and Special Expert in South Africa, New Zealand, Australia, and the 
United States of the Company introducing the Cyanide Process. 

An exceedingly valuable and important contribution to the subject, faithfully recording the personal experience 

of the author in the actual working of the process, and covering a vast amount of information and data which is 

nowhere else obtainable. The process section of this excellent treatise embodies sufficient and requisite details to 

enable a mining engineer to accurately test his products, design and install efficient and economical plants, and 

work them advantageously. The latter portion of the book demonstrates the advances which have been made in 

the treatment of dry, crushed and roasted ores, and in the treatment of slimes by filter press and other methods. 

The treatise incorporates the following divisions :— 

HISTORY OF THE PROCESS-—Its Early Struggles in Africa and Elsewhere—INVESTIGATIONS OF 

SAMPLES—PLANT—EXTRACTION—Method of of Crushing—Treatment with Cyanide Solutions—Zinc Box 

Work and Cleaning Up—TREATMENT OF SLIMES—African (Decantation)—Filter Press Method and 

Precipitation Process—FILTER PRESS TREATMENT OF SLIMES—Single and Double Pressing—TREAT- 

MENT OF SULPHO-TELLURIDE ORE—The Roasting-Sliming-Filter-Press Process and The Concentration- 

Sliming-Bromocyanide (Diehl) Process—DRY CRUSHING—COSTS OF ERECTING PLANTS—EX- 

‘TRACTOR BOX WORK AND SUMP SOLUTIONS—LOSSES IN CLEANING UP—BROMOCYANIDE 
—ASSAY OF OLD SOLUTIONS AND REACTIONS OF CYANIDE WITH VARIOUS MINERALS— 
RECENT.CYANIDE PRACTICE AND TABLES OF DIAMETERS, AREAS AND CONTENTS OF 
VATS AND 1000-GRAIN ASSAY TABLE. Royal Quarto Cloth, freely illustrated, embracing numerouS 

diagrams and working drawings. 
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This Beats Electricity 

Mine Locomotive Run By Gasoline 

| 
| 

| 
| 
| 
! GASOLINE IS CHEAPER, SIMPLER, SAFER 

THAN CABLE, STEAM OR ELECTRICITY 

THE SCRUBBER NEUTRALIZES GASES IN TUNNEL WORK 

FITTED WITH CAB FOR SURFACE WORK 

4-Ton Locomotive Built for Batopilas Mining Co., Batopilas, Mexico 

Our Claims are: lf You are Interested 
FIRST—Its exceeding low cost of operation. in a machine of this sort for haulage on your property 
SECOND—The very small quantity of water re- we will be very glad indeed to send you full and com- 

quired. plete specifications upon receipt of information as to 

THIRD—Low cost of installation as compared with | What your requirements are, namely : 
electric or steam locomotives: The length of trackage. 

FOURTH—lts extreme simplicity. The width of gauge. 
FIFTH—The low cost of repairs as compared with The greatest load you desire to haul. 

other locomotives. The daily tonnage in ten hours. 
SIXTH—Safety from fire and electric shocks. The grade, if any. 
SEVENTH—Speed of handling loads. The radius of curves. 

WE ALSO BUILD FULL LINE ENGINES, HOISTS, ETC., GASOLINE OR DISTILATE 

Weber Gas & Gasoline Engine Co. 
Box 1114 P, Department L. KANSAS CITY, MISSOURI, U. S. A. 
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cents per Share, par Value $1.00 Gradation for Mine Managemen 

WILL SOON BE ADVANCED TO 25c. PER SHARE pide 
This excellent treatise has 

been specifically compiled 

for the use of busy people 

who require common, prac- Dry Land Placer & Quartz Milling Company owns eight developed Placer 
Mines and three very rich Quartz Mines. New ore body just struck runs $68 tical information on the 
per ton. Dividends will be paid soon, and stock taken off the market. subject. 8vo, cloth. 

. ) a PRICE 75c. 
Send forgProspectuses i J Y oun X ( : O 

fand Reports o Ue E ° Engineering and Mining Journa’ 
AGENTS WANTED 211 West First Street LOS ANGELES, CAL. 261 Broadway, New York 

The Ottumwa Loader 
Manufactured by 

OTITUMWA 

Box Car Loader Co. 
At Brazi] Block Coal Co’s Mine No. 1, Brazil, Ind. Showing Loader Ottumwa, Iowa, U. S. A. 

Pushing Out a Hopper of Coal. 

Modern Copper Smelting 
By EDWARD DYER PETERS, Jr. 

This pre-eminent work is beyond all doubt or question the very highest authority ever issued 

on the subject. It is perfectly complete in all details, leaving from a metallurgical basis, nothing : Ss 

to be desired or looked for, and it can be safely classed as the only standard text-book on Copper Ninth Edition. 
Smelting now extant which is absolutely indispensable to everyone connected with the buying Rewritten and 
selling and treatment of copper ores. 

TABLE OF CONTENTS: Greatly En- 

CHAPTER. CHAPTER. larged. I he 

I, Copper and Its Ores. XII. Blast Furnaces Constructed of Brick \ X 7 ’ 
II. Distribution of the Ores of Copper. XIII. Genera R marks on Blast Furnace melting orld S Abso- 
Ill. The Sampling and Assaying of Copper. XIV. Pyritic Smelting. 

IV. The Chemistry of the Calcining Process. XV. Pyritic Smelting—Its History; Principles; Scope; lute Standard 
V. The Preparation of Ores for Roasting. 

VI. The Roasting of Ores in Lump Form. 

VII. The Roasting of Ores in Pulverized Condition. 

VIII. Automatic Reverberatory Calciners. 

IX. The Smelting of Copper. 

X. The Chemistry of the Blast Furnace. 
XI. Blast Furnace Smelting (with Carbonaceous Fuel.) | General Index, Etc. 

Apparatus; Practical Results. 

XVI. Reverberatory Furnaces. 
XVII. The Bessemerizing of Copper Mattes. 

XVIII. The Electrolytic Refining of Copper. 

XIX. Selection of Process and Arrangement of Plant. 

on Copper 

Smelting. 

Royal Sho, cloth, 600 pages, illustrated with diagrams and ‘working drawings. 

PRICE $5.00 

ENGINEERING AND MINING JOURNAL, *'xew york.” 
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even if they are painful. 

it sooner. 

ods. 

fain COMPRESSORS ROCK prise 
“Yon USERS STAIR cues each 

3} cavore S QUARRY BARS, BURSTING APPARATUS, BOILERS MOXSTS 

Manuracturing Derartnenr, 

Castonf Bu 
Dec. 2, 1901, 

The Wm B. Pierce Co., 
327 Washington St., 

Buffalo, Ne Ye 

gen Leman: - 

We have your favor of the 27th alt., asking to have an ex- 

Pression of our opinion of the Dean Bosley Tube Cleaner which you sola ys 

Some time ago, am requesting data to enable you to estimate the econory 

in using your device, 

We have not maie any researches in thie Girection, mt do nor hesie 

tate to state that we consider the Dean Boiler Tube Cleaner superior to 

@nything we have ever used before. 

Yours truly, 

THE ENGINEERING AND MINING JOURNAL. 

Every manu- 
facturer who purchases a Boiler Tube 
Cleaner of us, wishes he had ordered 

That isn’t our fault, for we 

are doing our best in educating every- 
body we can reach, in the science and 
art of boiler cleaning by modern meth- 

3190 LBS. OF SCALE REMOVED FROM 130 3-INCH TUBES IN TEN 

HOURS BY TWO MEN AT MILBURN WAGON CO., TOLEDO, BY 

The Dean Boiler ‘Tube Cleaner 
is the surest, safest and easiest of all ways to clean boiler 

tubes. It is an oscillating engine that goes through the 
tube, cracking off the scale as you'd crack ice off the sidewalk. 

It cleans scale and hard scale soot from both sides of the 
tube at once and does it thoroughly. It is the only device 
made for cleaning the outside of tubes mechanically. A large 
number of these cleaners are used by the American Smelting 
& Refining Co., Anaconda Copper Mining Co., Colorado 
Fuel & Iron Co., Boston-Montana Copper & Silver Mining 
Co., Elkton Consolidated Mining Co., and others. None 
of these concerns waste money on useless experiments. 
Do they? 

Before you buy we will give you every opportunity to 
thoroughly test the value of the “Dean,” and if it doesn’t 

please you we will take it back with- 
out question. 

We couldn't afford to do that if 
many came back. 

Suppose you correspond with us on 
the subject ; 

WE KNOW WE CAN 

SAVE YOU MONEY 

THE NEW WAY WITH THE “DEAN.” 

The Wm. B. Pierce Co. sugin xy v3.0. 
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SAVE FUEL AX BOILERS 
by putting your water in the boiler at boiling point with 

THE OTIS 
Tubular Feed Water Heater and Purifier 

with Seamless Brass Tubes 

OUR STANDARD HEATERS ARE GUARANTEED 
to heat the feed water to the boiling poimt (210° 
or 212°) with the exhaust steam without causing 
any back pressure. Also to EXTRACT THE OIL 
from the exhaust, so that the exhaust steam, after 
being passed through the heater, can be used for 
other heating purposes and the water of condensa- 
tion from the heating system be returned to the 
boilers FREE FROM OIL. WE GUARANTEE THIS 
HEATER WILL NOT GET FOUL WITH SEDI- 
MENT, 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 expenses. 

Patented and Manufactured by the 

STEWART HEATER Co. 
346 Norfolk Avenue, 

BUFFALO, N. Y. 

Send for Catalogue. 
Power Pumps for all purposes 

and any capacity. 

Successors to 
Alaska Portable House Co. 

Room 2, Colman Dock, SEATTLE, WASH. 
Manufacturers of Portable School Houses, Store 
Rooms, Camp Houses, Bunk Houses, Hotels of 100 
or more rooms, Voting Booths, Army Wood Tents, 
Warehouses, Sluice Boxes, Etc. 
We solicit the Mexico, Arizona, Australia, South 

Africa and Philippine Islands trade. 
Write for plans and specifications. 
Our Buildings are built suitable to the climate. 
Agents wanted in all countries. 

ce ; American Portable House Co. 
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UNION BOILER CLEANER 
e . . . 

is the only appliance which mechanically 

cleans all water tube boilers. 

The Gem Manufacturing Company, 
Spruce St. near 33rd St., - PITTSBURG, PA. 

. BUYERS’ CLASSIFIED DIRECTORY 

Alphabetical Index to Advertisers, Pages 38, 39, 40, 41 

ADJUSTABLE STOCKS AND DIES. 
Armstrong Mfg. Co., Bridgeport, Conn. 
Crane Co., Chicago, IlL 

AIR COMPRESSORS. 
Amer. Air Compressor Co., New York. 
Allis-Chalmers VUo., Chicago, LIl. 
American Diamond Rock Drill Co., New York 
American Eng. Works, Chicago, 111. 
Blanton, E. A., Jr., Philadelphia, Pa. 
Chicago Pneumatic Tool Co., Chicago, Ill. 
Christensen, N. A., Milwaukee, Wis. 
Colorado Iron Works CUo., Denver, Colo. 
Compressed Air Mach’y Co., San Franc., Calif. 
Conard, Thos. P., Philadelphia, Pa. 
Denver Engineering Works, Denver, Colo. 
Duisberger Mach. Wke., Duisberger, Germany 
Fairbanks, Morse & Co., Chicago, LIl. 
Fielding, Thos., Denver, Colo. 
Hall Steam Pump Co., Pittsburg, Pa. 
Hendrie & Bolthof! Mfg. & Supply Uo., Dew 

ver, Colo. 
Hendy Mach. Works, Joshua, San Francisco. 
lngersoll Sergeant Drill Co., New York. 
McKiernan Drill Co., New York. 
Mine & Smelter Supply Co., Denver, Colo. 
Norwalk Iron Works Co., So. Norwalk, Conn. 
Kand Drill Co., The, New York, N. Y. 
Sandycroft Foundry Co., Ltd., Chester, Eng. 
Stilwell-Bierce & Smith-Vaile Co., The, Day- 

ton, Ohio. 
Sullivan Mach. Co., Chicago, Ill. 
Weber Gas & Gasoline Engine Co., Kansas 

City, Mo. 

AMALGAM PLATES, 
Allis-Chalmers Uo., Chicago, Ill. 
American Eng. Works, Chicago, Ill. 
Denniston, E. G., San Francisco, Cal. 
Veuver Engineering Works, Denver, Colo. 

AMMETERBS. 
Weston Electrical Inst. Co., Waverly Park, 

N. J. 

ANNEALED TOOL & DIE STEEL. 
Jessop & Sons, Ltd., W., New York. 

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. 
Magnolia Metal Co., New York. 
Puosphor Bronze Sm. Co., Philadelphia, Pa. 
Raymond Lead Co., Chicago, Ill. 

ARSENIC. 
Fuerst Bros. & Co., New York, N. Y. 

ASBESTOS. 
Johns-Manville Co., H. W., New York. 

ASSAYERS, 
Baker & Co., Newark, N. J. 
Bapty, John R., Butte, Mont. 
Childs & Hansen, Los Angeles, Cal. 
Critchett & Hughes, El] Paso, Tex. 
Eng. Co. of America, New York. 
Green, Frank T., San Franc., Calif. 
Hagstoa Co., Ltd., T. B., Philadelphia, Pa. 
Hanks, Abbott A., San Francisco, Cal. 
Harrigan, John, San Francisco, Cal. 
Hunt, Fred. F., New York City. 
Johnson & Newton, Seattle, Wash. 
Mariner & Hoskins, Chicago, Ill. 
Ogden Assay Oo., Denver, Colo. 
Penn. Smelt. & Ref. Co., Philadelphia, Pa. 
Penn. Sweep-Smelting & Refining Co., Phil- 

adelphia, Pa. . 
Perez, R. A., Los Angeles, Cal. 
Pitkin, Dr. Lucius, New York City. 
Ricketts & Banks, New York City. 
Selby Smelting & Lead Co., San Francisco. 
Simonds, E. H., San Francisco, Cal. 
Simonds & Wainwright, New York City. 
Wade & Wade, Los Angeles, Cal. 
Wood, Henry E., Denver, Colo. 
Wright Gilman Co., San Francisco, Cal. 

ASSAYERS’ AND CHEMISTS’ SUPPLIES. 
Ainsworth, W., Denver, Colo. 
Baker & Co., Newark, N. J. 
Baker & Adamson Chem. Co., Easton, Pa. 
Braun & Co., F. W., Los Angeles, Cal. 
Butte Sewer Pipe & Tile Co., Butte, Mont. 
Calkins Co., Los Angeles, Calif. 
Denver Fire Clay Co., Denver, Colo. 
Bimer & Amend, New York, N. Y. 
Fuerst Bros. & Co., New York, N. Y. 
Goebel & Co., J., New York. 
Heil Chemical Co., Henry, St. Louis, Mo. 
Penn. Salt Mfg. Co., Philadelphia, Pa. 
Roessler & Hasslacher Chem. Co., N. Y. 
Smith & Thompson, Denver, Colo. 
Solvay Process Co., The, Syracuse, N. Y. 
Troemner, Henry, Philadelphia, Pa. 
Western Chemical Mfg. Co., The, Denver, Colo. 

ATTORNEYS-AT-LAW. 
3arnes & Martin, Tucson, Ariz. 
Davidson, W. B., Boise, Idaho. 
Hartman, F. M., Tucson, Ariz. 
Hays, 8S. H., Boise, Idaho. 
Moorman, C. E., Solomonville, Aris. 
Frothingham, N. L., New York, N. Y. 
Richards & Haga, Boise, Ida. 
Richardson & Ekey, Nogales, Ariz. 
Straley, Hasbrouck & Schloeder, N. Y. 

ATTORNEYS (PATENT). 
Frothingham, N. L., New York, N. Y. 
Jobnston, Thos. J., New York, N. Y. 
Mason Fenwick & Lawrence, Washington, 

dD. CG 
Pas. Patent Protection Co., San Fran., Calif. 
Siggers & Siggers, Washington, D. C. 

AXLES (SOLID AND HOLLOW). 
American Eng. Works, Chicago, Il. 
Coeur d’Alene Iron Wks., Wallace, Idaho. 
Watt Mining Car Wheel Co., Barnesville, 0. 

BALANCES (See Scales and Balances). 
BALLAST UNLOADERS. 

Leschen & Sons Rope Co., A., St. Louis, Mo. 
Macomber & Whyte Rope Co., Chicago, Ill. 

BANEEBRBS, 
Handy & Harman, New York, N. Y. 
Sandoval & Co., P., Nogales, Ariz. 

BEARING METAL. 
Ajax Metal Co., Philadelphia, Pa. 
American Engineering Works, Chicago, Il. 
Besly, C. H., & Co., Chicago, [lL 
Chester Steel Casting Co., Philadelphia, Pa, 
Graphite Lubricating Co., Bound Brook, NM. J, 
Magnolia Metal Co., New York, N. Y. 
Raymond Lead Co., Chicago, Ill. 

BELT DRESSING. 
Ironsides Co., Columbus, O. 

BELTING. 
Graton & Knight Mfg. Co., Worcester, Mass, 
Link-Belt Machinery Co., Chicago, [lL 
Main Belting Co., Philadelphia, Pa. 
Manhattan Rubber Mfg. Co., New York. 
Robins Conv. Belt Co., New York, N. Y. 
Schieren & Co., C. A., New York, N. Y. 
Shults Belting Co., St. Louis, Mo. 

BELT LACING. 
Bristol, The, Co., Waterbury, Conn. 

BELT FASTENERS. 
Bristol, The, Co., Waterbury, Conn. 

BLASTING BATTERIES, CAPS AND FUSE. 
Bennett Sons & Co., Wm., Camborne, Cora- 

wall, Eng. 
Ingersoll-Sergeant Drill Co., New York, N. Y, 
Lau, J. H., & Co., New York, N. Y. 
Rand Drill Oo., New York, N. Y¥. 

BLOCKS, TACKLE, 
Boston & Lockport Block Co., Boston, Mass. 
Leschen & Sons Rope Co., A., St. Louis, Me, 
Link-Belt Machinery Co., Chicago, Ill. 
Macomber & Whyte Rope Co., Chicago, [lL 

BLEACHING POWDER. 
Acker Process Co., Niagara Falls, N. Y. 
Fuerst Bros. & Co., New York, N. Y. 
Klipstein & Co., A., New York, N. ¥. 

BLOWEBS. 
Buffalo Forge Co., Buffalo, N. Y. 
Cumming, David, Chicago, Ill. 
Sturtevant, B. F., Co., Boston, Mass. 

BLUE PRINTING APPARATUS. 
Keuffel & Esser Co., New York, N. Y. 

BOILERS. 
Abendroth & Root Mfg. Co., N. Y. 
Allis-Chalmers Co., Chicago, IIL 
Bacon, E. C., New York, N. Y. 
Bay City Iron Wks., San Franc., Calif. 
Brownell & Co., Dayton, O 
Denver, The, Eng. Works Co., Denver, Cole. 
Eaton Mfg. Co., W. T., Chicago, Ill. 
Ebrsam & Sons, J. B., Enterprise, Kan. 
Fairbanks, Morse & Co., Chicago, IIL 
Goth & Co., T. R., San Francisco, Cal. 
Hendrie & Bolthoff Mfg. & Supply Co., De» 

ver, Colo. 
ed Mach. Works, Joshua, San Francisce, 

al. 
Holthoff Machinery Co., Cudahy, Wis. 
Leffel & Co., Jas., Springfield, O. 
Marine Iron Works, Seattle, Wash. 
Moore & Co., Chas. C., San Francisco, Cal 
Pollock Co., W. B., Youngstown, O. 
Risdon Iron Works, San Francisco, Cal. 
Scaife & Sons Co., W., Pittsburg, Pa. 
Sandycroft Foundry Co., Ltd., Chester, Bag. 
Vancouver Eng. Wks., Vancouver, B. ©. 
Webster, Camp & Lane Mach. Co., Akron, 0. 
Wickes Pros... Saginaw, Mich. 

BOILER CLEANERS, 
Chesterton & Co.. A. W., Boston, Mass, 

BOILER COMPOUNDS. 
Dearborn Drug & Chem. Co., Chicago, Ill. 
Ironsides Co., Columbus, O. 
Scaife & Sons Co., W. B., Pittsburg, Pa. 

BOILER FRONTS. 
Allis-Chalmers Co., Chicago, Il. 
Denver Engineering Works, Denver, Colo. 
Lunkenheimer Co., The, Cincinnati, O. 

BOILER OIL FEEDERS. 
Vowell Co., The Wm., Cincinnati, O. 

BOOKS. 
Abel, A.—‘‘Mining Accidents.”’ 
Bosqui, F. L.—‘‘Cyanide Process.’’ 
Campbell, H. H.—‘‘Iron and Steel.’’ 
Curle, J. H.—‘‘Gold Mines of the World.’”’ 
Charleton, A. G.—‘‘Report Book for Mining 

Engineers.”’ 
Endlich, F. M.—‘‘Qualitative Blowpipe Analy- 

sis and Determinative Mineralogy.’’ 
Hixon, H. W.—‘‘Lead and Copper Smelting 

and — Converting.’’ 
Hofman, H. O—Metallurgy of Lead.’’ 
Howe, M.—‘‘Metallurgy of Steel.’’ 
Hunt, Thomas Sterry—‘‘Systematic Mineral- 

ogy,’’ ‘‘Chemical and Geological Essays,” 
‘“‘New Basis for Chemistry.’’ 

Ingalls, W. R.—‘‘Production and Properties 
of Zinc.’’ 

James, A.—‘‘Cyanide Practice.’’ 
Kemp, F.—‘‘Ore Deposits of the United Sta‘es 

and Canada.”’ 
Lang, H.—‘‘Matte Smelting.”’ 
Louis, H., and Caunt, G. W.—‘*Traverse 

Tables.”’ 
McNeill, B.—‘‘Mining and General Telegrap! ic 

Code,’’ ‘‘Terminal Index.’’ 
Miller, J. A.—‘‘Qualitative Analysis.’’ 
Peters, E. D., Jr.—‘‘Modern Copper Smelting.” 
Richards, R. H.—‘*‘Ore Dressing and Concen- 

tration.”’ 
Rickard, T. A.—‘‘Stamp Milling of Gold 

Ores.’’ 
Stretch, R. H.—‘‘Prospecting, Locating and 

Valuing Mines.’’ 

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, Iowa. 
Litchfield Foundry & Mach. Co., Litchfield, il. 
Ottumwa Box Car Loader Co., Ottumwa, Iowa. 

BRASS GOODS (Cocks, Valves, Eto.). 
Amer. Eng. Works, Chicago, Il. 
Amer. Steam Gauge & Valve Co., Bosten, 

Mass. 
Besly, C. H.. & Co., Chicago, IL 
Crane Co., Chicago, Ill. 
Detroit Lubricator Co., Detroit, Mich. 
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Eddy Valve Co., Waterford, N. Y. 
Fairbanks, Morse & Co., Chicago, [lL 
Graphite Lubricator Co., Bound Brook, MN. J. 
Jenkins Bros., New York, N. Y. 
Kennedy Valve Mfg. Co., New York, N. Y. 
Ludlow-Saylor Wire Co., St. Louis, Me. 
Lankenheimer Co., The, Cincinnati, 0. 
Mich. Brass & Iron Works, Detroit, Mich. 
Powell Co., The Wm., Cincinnati, O. 
Wood, R. D., & Co., Philadelphia. 

BRATTICE CLOTH. 
Besly, C. H. & Co., Chicage, Ill. 

BRICK MACHINERY. 
Chisholm, Boyd & White Co., Chicago, Ill. 
Freese, E. M., & Co., Galion, 0. 

BRIDGES. 
Binder, Carl, Chicago, Ill. 
Leschen & Sons Rope Co., A., St. Louis, Mo. 
Scaife & Sons Co., W. B., Pittsburg, Pa. 

BRIQUETTING MACHINES, 
Chisholm, Boyd & White Co., Chicago, III. 
Mould Co., Henry S., Pittsburg, Pa. 

BROKERS (Mining Lands and Stocks). 
‘Amer. Finance & Security Co., New York. 
Anderson, Baird & Co., El Paso, Tex. 
Brattin, L. S., San Francisco, Calif. 
Breitung, BE. N. & Co., Marquette, Mich. 
Bruner & Hedrick, Kansas City, Mo. 
Calder, W. C., Sumpter, Ore. 
Chase, Horace R., El Paso, Tex. 
Clark & Krebs, Kanawha Falls, W. Va. 
“= Creek Mfg. & Mill. Invest. Co., Denver, 

0. 
Doran & Oo., J. J., Los Angeles, Calif. 
Douglas, Lacey & Co., New York, N. Y. 
Erkenbrecher Synd., Ltd., Los Angeles, Calif. 
Ferris & Co., Salt Lake City, Utah. 
Freeman, Otto, Wallace, Idaho. 
Garlock & Co., W. D., Boise, Idaho. 
Gelder & Co., Wm., New York. 
Guarantee Dev. Co., New York. 
Halle, Nathan, Deadwood, S. Dak. 
Harper, O. M., New York. 
Hengen Investment Co., New York. 
Hutchinson, R. A., Spokane, Wash. 
Investment Syndicate, San Francisco, Calif. 
Jenkins & Co., J. F., Los Angeles, Cal. 
Jones, Dan, San Francisco. 
Kaye, De Wolf & Co., New York. 
Kendrick Promotion Co., Denver, Colo. 
Killen, Warner & Stewart, Sumpter, Ore. 
King & Bro., F. M., Tucson, Ariz. 
Macomber, C. A., San Franc., Calif. 
Maud & Coleman Co., Los Angeles, Calif. 
McKelvey, Chas. S., Los Angeles, Calif. 
McKinley, Wm., Boise, Idaho. 
Mitchell & Vahrenkamp, Los Angeles, Calif. 
Newell & Newell, Denver, Colo. 
Nogeles Mining Exchange, Nogales, Ariz. 
Ostrander, W. M., Phila., Pa. 
Pacific Coast Invest. Co., Tacoma, Wash. 
Pence, Geo., El Paso, Tex. 
Pioneer Investment and Trust Co., Los An- 

geles, Cal. 
Richardson Bros., Los Angeles, Calif. 
Sandoval & Co., P., Nogales, Ariz. 
Sorensen & Co., N. J., Sumpter, Ore. 
Thompson Co., W. B., Boston, Mass. 
Tibbals, Wm. H., Salt Lake City, Utah. 
Todd Co., U. 8. G., Los Angeles, Calif. 
Talleys, L. W., Council Rioffs, Ia. 
Warfield, C. L., San Diego, Cal. 
Wells, John I., Boise, Idaho. 
Western Securities Co., Los Angeles, Calif. 
Woolner Oil Co., Los Angeles, Calif. 
Young & Co., W. G., Los Angeles, Calif. 

BUCKETS (AUTOMATIC). 
American Engineering Works, Chicago, Ill. 
Aultman Co., Canton, 0. 
Brown Hoist. & Convey. Mach. Co., Cleve- 

land, O. 
Caldwell & Son Co., H. W., Chicago, Il. 
Doble Co., Abner, San Francisco, Cal. 
Hayward Co., The, New York. 
Link-Belt Mach’y Co., Chicago, Ill. 
Jeffrey, The, Mfg. Co., Columbus, 0. 
Weber Gas & Gaso. Eng. Co., Kansas City. 
Webster Camp & Lane Mach. Co., Akron, 0. 

BUILDING BLOCKS. 
Palmer, H. S., Washington, D. C. 
Palmer, N. F., Brooklyn, N. Y. 

BUSHING. 
Graphite Lubricating Co., Bound Brook, N. J. 

GABLEWAYS (INCLINE AND HORIZONTAL). 
(See Wire Rope TramWays). 

OGABLEWAYS, SUSPENSION. 
Binder, Carl, Chicago, Ill. 
Leschen & Sons Rope Co., A., St. Louis, Mo. 
Lidgerwood Mfg. Co., New York, N. Y. 
Macomber & Whyte Rope Co., Chicago, Ill. 
Montgomery, J. H., Mach. Co., Denver, Colo. 
Trenton Iron Co., Trenton, N. J. 

CANDLES. 
Schneider & Co., Chicago, Il. 

OANDLESTICKS (Miner’s). 
Ladlow-Saylor Wire Co., St. Louis, Mo. 

OAP CRIMPER. 
Metallic Cap Mfg. Co., New York. 

GAREBONS. 
Mendes Cutting Factories, New York. 
Yawger-Lexow Co., New York. 

GARS (Dump, Mine and Ore), 
Allis-Chalmers Co., Chicago, Ill. 
American Engineering Works, Chicago, Ill. 
Archer Iron Wks., Chicago, Ill. 
Atlas Car & Mfg. Co., The, Cleveland, 0. 
Qolorado Iron Works Co., Denver, Colo. 
Fairbanks, Morse & Co., Chicago, Ill. 
Globe Iron Works, Stockton, Cal. 
Kilbourne & Jacobs Mfg. Co., Columbus, 0. 
Koppel, A., New York, N. Y. 
Krupp, Fried., Madgeburg-Buckau, Germany. 
Link-Belt Mach’y Co., Chicago, Ill. 
Marine Iron Co., Bay City, Mich. 
Mine & Smelter Supply Co., Denver, Colo. 
Montgomery Mach. Co., J. H., Denver, Colo. 
Tallon, C. J., San Fraac., Calif. 
Trent Eng. & Mach’y Co., Salt Lake City, 

Watt Mining Car Wheel Co., Barnesville, 0. 
Wonham-Magor Eng. Wks., New York. 

CAR REPLACER. 
Alexauder Car Replacer Mfg. Co., Scranton, 

Pa. 

CASKETS. 
McCord & Co., Chicago, Ill. 

CASTINGS. 
Ajax Metal Co., Philadelphia, Pa. 
Chester Steel Casting Co., Philadelphia, Pa. 
Christensen Eng. Co., Milwaukee, Wis. 
Chrome Steel Works, Brooklyn, N. Y. 
Eastwood Wire Mfg. Co., Belleville, N. J. 
Graphite Lubric. Co., Bound Brook, N. J. 
Western Forge Co., St. Louis, Mo. 
Wood, R. D., & Co., Philadelphia, Pa. 

CEMENT. 
Calif. Portland Cement Co., Los Angeles, Calif. 
Lawrence Cement Co., New York. 
Sinclair & Babson, N. Y. 

CEMENT MACHINERY. 
Allis Chalmers Co., Chicago, I11. 
Bartlett & Snow Co., C. O., Cleveland, Ohio. 
Bradley Pulverizer Co., Boston, Mass. 
Cresson Co., Geo. V., Philadelphia, Pa. 
Cummer & Son Co., F. D., Cleveland, 0. 
Ebrsam & Sons, J. B., Enterprise, Kan. 
Kent Mill Co., New York, N. Y. 
Palmer, N. F., Brooklyn, N. Y. 
Sturtevant Mill Co., Boston, Mass. 
Williams Crusher & Pulv. Co., St. Louis, Mo. 

CHAIN HOISTS (Self Lubricating). 
Loston & Lockport Co., Boston, Mass. 

CHANNELING MACHINES, 
Ingersoll-Sergeant Drill Co., New York, N. Y. 
Rand Drill Co., New York, N. Y. 
Sullivan Machinery Co., Chicago, Ill. 

CHEMICAL ENGINEERS. 
Dearborn Drug & Chem. Co., Chicago, Ill. 

CHEMICAL EXPERT. 
Austen, Peter T.. New York, N. Y. 
Meyer, Franz, New York. 

CHEMICALS. 
Acker Process Co., Niagara Falls, N. Y. 
Baker & Adamson Chem. Co., Easton, Pa. 
Braun & Co., F. W., Los Angeles, Cal. 
Carbondale Chemical Co., Carbondale, Pa. 
Eimer & Amend, New York, N. Y. 
Fuerst Bros. & Co., New York, N. Y. 
Grasselli Chem. Co., Cleveland, 0. 
Heil, Henry, Chemical Co., St. Louis, Mo. 
Illinois Zine Co., Peru, Ill. 
Klipstein & Co., A., New York, N. Y. 
Matthiessen & Hegeler, Zinc Co., La Salle, Ill. 
Myers, Wm. S., New York, N. Y. 
Pennsylvania Salt Mfg. Co., Philadelphia, Pa. 
Roessler & Hasslacber Chem. Co., New York. 
Solvay, The, Process Co., Syracuse, N. Y. 
United Zinc & Chem. Co., Kansas City, Mo. 
Western Chemical Mfg. Co., Denver, Colo. 

CHEMISTS. (See Assayers.) 

CHLORIDE OF LIME. 
Fuerst Bros. & Co., New York, N. Y. 

CHLORINE, 
Klipstein Bros. & Co., New York, N. Y. 

COAL AND COKE PRODUCERS AND DEALERS. 
Berwind-White Coal Mining Co., New York. 
Castner, Curran & Bullitt, Philadelphia, Pa. 
Consolidation Coal Co., Baltimore, Md. 
Davis Coal & Coke Co., New York, N. Y¥. 
Stickney, Conyngham & Co., New York, N. Y. 
Ward & Olyphant, New York, N. Y. 

COAL CUTTERS. 
Duisburger Machine Wks., Duisburg, Germany. 
Goodman Mfg. Co., Chicago, Ill. 
Ingersoll-Sergeant Drill Co., Chicago, Il. 
Link Belt Mchy. Co., Chicago, Ill. 
Sullivan Machinery Co., Chicago, Ill. 

COAL AND ORE HANDLING MACHINERY. 
Aultman Co., Canton, O. 
Bartlett & Snow Co., C. O., Cleveland, O. 
Brown Hoisting Mach. Co., Cleveland, O. 
Caldwell & Son Co., H. W., Chicago, Ill. 
Hayward Co., The, New York. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Leschen & Sons Rope Co., A., St. Louis, Mo. 
Link-Belt Machinery Co., Chicago, Il. 
Macomber & Whyte Rope Co., Chicago, Ill. 
Robins Conv. Belt. Co., New York, N. Y. 
Taylor Iron & Steel Co., High Bridge, N. J. 

COAL MINING AND WASHING MACHINERY. 
Humboldt Engineering Works Co., Kalk, near 

Cologne. 
Jeffrey, The, Mfg. Co., Columbus, O. 
Leschen & Sons Rope Co., A., St. Louis, Mo. 
Link-Belt Machinery Co., Chicago, Ill. 
Macomber & Whyte Rope Co., Chicago, Ill. 
Sullivan Machinery Co., Chicago, Ill. 

COKE OVENS 
Solvay Process Co., Syracuse, N. Y. 

COLLEGES (Engineering). See page 44. 

COMPRESSED AIR SHOP TOOLS. 
Amer. Air Compressor Co., New York. 
Chicago Pneumatic Tool Co., Chicago, Ill. 

CONCENTRATORS. 
Allis-Chalmers Co., Chicago, Ill. 
Amer. Concentrator Co., Joplin, Mo. 
Carterville Foundry & Mach. Wks., Carter- 

ville, Mo. 
Colorado Iron Works Co., Denver, Colo. 
Frue Vanning Mach. Co., San Francisco, Cal. 
Hammond Mfg. Co., Portland, Ore. 
Holthoff Mach’y Co., Cudahy, Wis. 
Humboldt Engineering Works Co., Kalk, near 

Cologne. 
Llewellyn Iron Works, Los Angeles, Cal. 
McCabe & Co., P. B., Los Angeles, Cal. 
Mine & Smelter Supply Co., Denver, Colo. 
Risdon Iron Works, San Francisco, Cal. 
Schule Co., F. H., New York. 
Trent Mach’y Co., Salt Lake City, Utah. 
Woodbury, Geo. E., San Francisco, Calif. 

CONCENTRATORS (Dry). 
General Concentrates Co., New York, N. Y. 

CONDENSERS. 
Wheeler Cond. & Eng. Co., New York. 

Crocker-Wheeler Company, 
Manufacturers and Electrical Engineers, 

AMPERE, N. J. 

The success of our 

complete machine 

shop equipments 

has proven the 

superiority of our 

system of electric 

drive. 
Get ' 

5 Af Aa sR OK? fay 

‘Braun Oil Burner 
Is the only burner on the market that 
will get up steam in a boiler without 
the atd of coal or wood. The acme of 
perfection in economy. It is always 
ready, absolutely safe, odorless and 
durable. Impossible to stop up or get 
out of order when our distillate, es- 
pecially manufactured for the BRAUN 
OIL BURNER, is used. In boiler, 
furnace or range service the BRAUN 
BURNER has no equal. Can be used 
in any cook or heating stove, range 
or furnace, and at one-half the cost of 
coal or wood. Write for particulars 
and circulars. 

Union Consolidated Refining Co. 
Shows Burner in Furnace and Boiler. 376 Wilcox Annex, Los Angeles, Cal. 

IN THE U. S. ALONE, OUR WATER-PURIFYING PLANTS TREAT DAILY 

Over 14,000,000 Gallons 

Water Softened and Purified 
scare = =FOR STEAM BOILERS. = eR Go 

Impurities Removed Before Entering the Boiler. 

Immense saving of fuel. Prevents Scale and Corrosion. Disastrous Explosiens Averted. 
Apparatus installed on trial with guaranteed Results. Water tested free. 

Send for Illustrated Catalogue. 

Wm. B. Scaife & Sons Co., Pittsburgh, Pa. 
(FOUNDED 1802.) 

BOOKS OF ALL DESCRIPTIONS 

SOLD BY 

ENGINEERING AND MINING JOURNAL, 

261 BROADWAY, NEW YORK. 

Simplex Oil Plant. 
PAT. APPD. FOR. 

The Acme of 
Simplicity 

American Crude Oil Burner Co. 
Office, 713 Market St. SAN FRANCISCO, CALIF. 

CHLORINATION FURNACE BURNER. 

a eee 
REFERENCES. 

Amador Reduction Works, Sutter Creek, Cal. Lightner Mining Co., Angels, Cal. 
Eagle Shawmut Mine, Cninese, Cal. Inyo Development Co., Keeler, Cal. 

LOCOMOTIVE BURNER 

REFERENCES, 

Mill Valley & Mt. Tamalkais Scenic R. R., Mil) Valley, Cal. Hilo R. R., Hilo, H. I. 
Lima Locomotive & Machine Wks. Lima, Ohio, West Side Lumber Co. ,Tuolumne,Cal, 

REFERENCES FOR STEAM POWER PLANTS. (MINES.) 

Above design is SIMPLEX No.3,Single, Lincoln Gold Mine Dev. Co., and Oneida Gold Mining Co., Sutter Creek, Cal. 
equipped with Dow Duplex Oil Pamp Century Mining Co., San Jose,Cal. Eagle Shawmut Mining Co., Chinese, Cal. 
$x2x3. Capacity, 300 gal, oll perhr, H. P, Inyo Development Co., Keeler, Cal. Kennedy Gold Mining Co., Jackson, Cal. 
of plant 5 to 400 H.P. Price,$150,00 F,O.B., Central Eureka Mining Co., and Givin Mine Development Co., Jackson, Cal. 
San Francisco, Weight, 600 Ibs, For Send for Catalogue No, 8 for Burner and Simplex Oil Plant with Latest 
greater power Oil Plants see Catalogue, Treatise on Crude Oil. 
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VAJEN’S New improved HEAD PROTECTOR 
A reliable Helmet with which smoke, harmful atmo- 

spheres or poisonous gases may be entered for a long 
period with absolute safety and comfort. 

Endorsed by the large mines, fire departments, steam- 
ship lines, breweries, etc., the world over. 

Write for catalogue and other information. 

THE VAJEN-BADER CO., 
Ft. Wayne Ave. and St. Joe St., - INDIANAPOLIS, IND., U.S.A. 

This May Remind You 
Books make the best gifts, and their mute presence unconsciously 

reminds the recipient of the giver’s thoughtfulness and good-fellow- 
ship all the year round. An exceptionally sumptuous holiday pres- 
ent, ornamental as well as useful, is a complete set of 

The Mineral Industry 

the world’s absolute and exclusive authority on mining, metallurgy, 

and the allied sciences. This superb scientific encyclopedia and 

annual appeals directly to all who are interested and employed in 

the winning of metals of all kinds from their ores, and constitutes 
in itself a complete reference library of the earth’s underground 

Treasures. 

The entire set, consisting of ten handsome royal octavo volumes, 

will be shipped to any address (carriage prepaid) on receipt of $47.50. 

The Engineering and Mining Journal 
261 Broadway, New York 

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. 

OFFICIAL ESTIMATE OF GROSS MINERAL PRODUCTION FOR 190 

$20,713,501 
AN INCREASE OF 25 PER CENT. IN THE YEAR 

Showing increase in gross value of Copper Output of 206 per 
cent, in Lode Gold 36 per cent, and in Silver 14 per cent. 

Lode mining has only been in progress for about 10 years, 
and not 20 per cent of the mineralland has been even pros- 
pected ; 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 Col- 
ony 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 

or WM. FLEET ROBERTSON, 
Provincial Mineralogist, 

VICTORIA, B. C, 

BUYERS’ CLASSIFIED DIRECTORY 

Alphabetical Index to Advertisers, Pages 38, 39, 40, 41 

CONTRACTORS’ SUPPLIES. 
Contractors’ Plant Mfg. Co., Buffalo, N. Y. 
Eckardt, Sondermann & Co., Herdecke, Ger. 
Kilbourne & Jacobs Mfg. Co., Columbus, O. 
Macomber & Whyte Rope Co., Chicago, Ill. 

CONVEYOBS. 
Allis-Chalmers Co., Chicago, Ill. 
American Eng. Works, Chicago, m™. 
Aultman Co., Canton, O. 
Bacon, E. C., New York, N. Y. 
Binder, Carl, Chicago, Ill. 
Blanton, KE. A., Jr., Philadelphia, Pa. 
Borden & Selleck Co., Chicago, Ill. 
Brown Hoisting Mach. Co., Cleveland, O. 
Caldwell & Son Co., H. W., Chicago, Il. 
Colorado Iron Works Co., Denver, Colo. 
Davis Iron Wks. Co., F. M., Denver, Colo. 
Denver Engineering Works Co., Denver, Colo. 
Holthoff Mach’y Co., Cudahy, Wis. 
Hunt Co., C. W., West New Brighton, N. Y. 
Jeffrey, The, Mfg. Co., Columbus, 0. 
Klome, Aug., Dortmund, Ger. - 
Leschen & Sons Rope Co., A., St. Louis, Mo. 
Lidgerwood Mfg. Co., New York, N. Y. 
Link-Belt Machinery Co., Chicago, Ill. 
Montgomery Machine Oo., J. H., Denver, Colo. 
Morgan Electric Mach. Co., Chicago, Il. 
Robins Conveying Belt Co., New York, N. Y. 
Strenge, Amandus, Hamburg, Germany. 
Trenton Iron Co., Trenton, N. Y. 
Vulcan Iron Works, San Francisco, Cal. 
Webster, Camp & Lane Mach. Co., Akron, 0 

COPPER PRODUCERS AND DEALERS. 
American Metal Co., The, New York, N. Y. 
Amer. Smelting & Refining Co., New York. 
Arizona Copper Co., Clifton, Aris. 
Atlantic Mining Co., Atlantic Mine P. 0O., 

Mich. 
Balbach Smelting & Refining Co., Newark, 

N. J. 
Baltimore Copper Works, Baltimore, Md. 
Bath, Henry & Son, London, England. 
Bond, V., & Co., New York, N. Y. 
Canadian Copper Co., The, Cleveland, 0. 
De Lamar Copper Ref’g Wks., Carteret, N. J. 
Greene Consolidated Copper Co., New York. 
Markeen Copper Co., New York, N. Y. 
Nichols Chemical Co., New York, N. ¥. 
Orford Copper Co., New York, N. Y. 
Pass, C., & Son, Bristol, England. 
Pennsylvania Salt Mfg. Co., Philadelphia, Pa. 
Phelps, Dodge & Co., New York, N. Y. 
United Metals Selling Co., New York, N. Y. 
Vogelstein, L., New York, N. Y. 

CORRUGATED IRON. 
Binder, Carl, Chicago, Il. 

COUNTERS. 
Durant, W. N., Milwaukee, Wis. 

CRANES. 
Brown Hoisting Mach. Co., Cleveland, O. 
Chicago Pneumatic Tool Co., Chicago, Ill. 
Contractors’ Plant Mfg. Co., Buffalo, N. Y. 
Duisburger Mach. Wks., Duisburger, Germany. 
Marion Steam Shovel Co., Marion, O. 
Northern Eng. Works, Detroit, Mich. 
Whiting Foundry Equipment Co., Harvey, Il. 
Wood & Co., R. D., Philadelphia, Pa. 

CRUCIBLES, GRAPHITE, ETC. 
Butte Sewer Pipe & Tile Co., Butte, Mont. 
Dixon’s Crucible Co., Jos., Jersey City, N. J. 
Denver, The, Fire Clay Co., Denver, Cole. 
Goebel & Co., J., New York. 

CRUSHERS. (See Pulverizers). 

CYANIDE. 
Braun & Co., F. W., Los Angeles, Cal. 
Fuerst Bros. & Co., New York, N. Y. 
Klipstein & Co., A., New York, N. Y. 
Roessler & Hasslacher Chem. Co., New York. 
Scottish Cyanide Co., Ltd., Levan, Scotland. 

CUPEL MACHINES. 
Braun & Co., F. W., Los Angeles, Cal. 

CYANIDE VATS. (Bee Tanks). 
DIAMOND DRILLS. 

American Diamond Rock Drill Co., New York. 
Standard Diamond Drill Co., Chicago, Il. 
Sullivan Machinery Co., Chicago, Tl. 

DIAMOND DRILL CARBONS. 
Mendes Cutting Factories, New York. 
Yawger-Lexow Co., New York. 

DRAFT, MECHANICAL. 
Buffalo Forge Co., Buffalo, N. Y. 
Sturtevant Co.. B. F., Boston, Mass. 

DRAFTING MATERIALS. 
Alteneder, Theo., & Son, Philadelphia, Pa. 
Berger, C. L., & Sons, Boston, Mass. 
Besly, C. H., & Co., Chicago, Il. 
Buff & Buff Mfg. Co., Boston, Mass. 
Dietzgen, Eugene, Co., Chicago, Ill. 
Gurley, W. & L. E., Troy, N. Y. 
Heller & Brightly, Phila., Pa. 
Lallie Inst. Co., Denver, Colo. 
Leitz, The A. Co., San Francisco, Cal. 
Mahn & Co., St. Louis, Mo. 
Manasse Co., L., Chicago, Il. 
Weber & Co., F., Philadelphia, Pa. 

DRAFTING ROOM FURNITURE. 
Keuffel & Esser Co., New York, N. Y. 

DREDGING MACHINERY. 
Bucyrus, The, Co., Milwaukee, Wis. 
Hammond Mfg. Co., Portland, Ore. 
Haywood Co., The, New York. 
Jeffrey, The, Mfg. Co., Columbus, 0. 
Leschen & Sons Rope Co., A., St. a Mo. 
Link-Belt Machinery Co., Chicago, 
Macomber & Whyte Rope Co., Chicago, Il. 
Marion Steam Shovel Co., Marion, 0. 
Quintard Iron Works Co., New York, N. Y. 
Risdon Iron Works, San Francisco, Cal. 
Taylor Iron & Steel Co., High Bridge, N. J 

DRILLS (CORE). 
American Diamond Rock Drill Co., New York. 
Cyclone Drilling Mach. Co., O Orrville, oO. 
Davis, Calyx Drill Co., New York, N. Y. 
Gardner Elec. Drill & Mfg. Co., Cleveland, 0. 
Preslar-Crawley Mfg. Co., Cincinnati, 0. 
Standard Diamond Drill Co., Chicago, Il. 
Sullivan Machinery Co., Chicago, [11 
Western Elec. Drill Co., Butte, Mont. 

DRILLS (HAND). 
Crippen, H. D., New York, N. Y. 
Hasenzahl, Wm., Cincinnati, 0. 
Jackson Co., Denver, Colo. 

DRILLS (ROCK). 
Allis-Chalmers Co., Chicago, Ill. 
Blanton, BE. A., Jr., Philadelphia, Pa. 
Compressed Air Mach’y Co., San Franc., Calif. 
Cyclone Drilling Mach. Co., Orrville, O. 
Duisburger Mach. Wks., Duisburger, Germany. 
Denver Engineering Works, Denver, Colo. 
Fielding, Thos., Denver, Colo. 
Gardner Elec. Drill & Mach. Co., Cleveland, 0. 
Hasenzahl, Wm., Cincinnati, O. 
Hendy Machinery Works, Joshua, San Fran- 

cisco, Cal. 
Ingersoll-Sergeant Drill Co., New York, N. ¥. 
Marvin Electrical Drill Co., Binghamton, N. ¥. 
Mine & Smelter Supply Co., Denver, Cole. 
McKiernan Drill Co., New York, N. ¥. 
Preslar-Crawley Mfg. Co., Cincinnati, O. 
Rand Drill Co., The, New York, N. Y. 
Sullivan Machinery Co., Chicago, IIl. 
Western Electric Drill Co., Butte, Ment. 
Wood Drill Works, Paterson, N. J. 

DRYERS (MECHANICAL). 
American Process Co., N. Y. 
Bartlett & Snow Co., C. O., Cleveland, 0. 
Buffalo Forge Co., Buffalo, Y. 
Colorado Iron Works Co., Denver, Colo. 
Crown Dryer Co., Cleveland, Ohio. 
Cummer, F. D., & Sons Co., Cleveland, O. 
Denver Eng. Works OCo., The Denver, Cele, 
Ruggles-Coles Eng. Co., New York. 

ELECTRICAL MACHINERY SUPPLIES. 
Besly, C. H., & Co., Chicago, Ill. 
Crocker-Wheeler Co., Ampere, N. J. 
Elwell-Parker Electric Co., nov gg oO. 
General Electric Co., Schenectady, N ° 
Leschen & Sons Rope Co., A., St. Louis, Me. 
Link-Belt Machinery Co., Chicago, ql. 
Montana Electric Co., Butte, Mont. 
a Elect. & Mfg. Oo., Pittsburg, 

Weston Elect. Inst. Co., Waverly Park, M. 3. 
Western Elect. Supply Co., St. Louis, Me. 

ELECTRIC HOISTS. 
Hunt Co., C. W. West New Brighton, N. ¥. 

ELECTRIC TRUCKS. 
Baldwin Loco. Works, Philadelphia, Pa. 

ELECTRO DEPOSITING MACHINES. 
Holtzer-Cabot Elect. Co., Brookline, Mass. 

ELECTRODES. 
.— gue Graphite Co., Niagara Falls, 

EMERY AND BURE MILLS. 
Besly, C. H., & Co., Chicago, Il. 
Sturtevant Mill Co., Boston, Mass. 

ENGINEERS (CHEMICAL). See also Pref. Di- 
rectory. 

Eng. Co. of America, New York. 
Falding, F. J., New York, N. Y. 
Lidner, P. G., New York, N. Y. 
Meyer, Franz, New York. 
McKenna, Chas. F., New York..N. Y% 
Simonds & Wainwright, New YOR, W. Y. 

ENGINEERS (MECHANICAL). See alse Pret. 
Directory. 

Boise Eng. Co., Boise, Idaho. 
Eng. Co. of America, New York. 
Mitchell & Vahrenkamp, Los Angeles, Calif. 
Philippine Eng. & Const. Co., Manila, P. L. 
Scaife & Sons Co., W. B., Pittsburg, Pa. 

ENGINEERS’ INSTRUMENTS. 
Alteneder, Theo. & Son, Philadelphia, Pa. 
Berger, C. L., & Sons, Boston, Mass. 
Brandis, F. E., Sons & Co., Brooklya, MN. ¥. 
Buff & Buff Mfg. Co., Boston, Mass. 
Dietzgen, Eugene, Co., Chicago, I1l. 
Gurley, W. & L. E., Troy, N. Y. 
Heller & Brightly, Phila., Pa. 
Johnston, Robt., Philadelphia, Pa. 
Keuffel & Esser Co., New York, N. Y. 
Kohlbusch, H., New York, N. Y. 
Lallie Inst. Co., Denver, Colo. 
Leits, The, A., Co., San Francisco, Cal. 
Mabn & Co., St. Louis, Mo. 
Young & Sons, Philadelphia, Pa. 

ENGINES (GAS AND GASOLINE). 
Allis-Chalmers Co., Chicago, Il. 
Borden & Selleck Co., Chicago, Il. 
Close, R. M., Los Angeles, Calif. 
El Paso Novelty Wks., El Paso, Tex. 
Fairbanks, Morse & Co., Chicago, Ill. 
Hercules Gas Engine Wks., San Francisce, Cal. 
Moore & Co., Chas. C., San Francisco, Cal. 
Weber Gas & Gasoline Engine Co., Kansas 

City, Mo. 
Western Iron Works, Los Angeles, Calff. 
Westinghouse Electric & Mfg. Co., Pittsburg. 
Witte Iron Works Co., Kansas City, Me. 

ENGINES (HOISTING). 
Allis-Chalmers Co., Chicago, Il. 
Bacon, BE. C., New York, N. Y. 
Bartlett & Snow Oo., C. Oo., Cleveland, 0. 
Brown Corliss Eng. Co., Corliss, Wis. 
Colorado Iron Works Co., Denver, Cole. 
Contractors’ Plant Mfg. Co., Buffalo, N. Y. 
Denver Engineering Works Co., Denver, Cele. 
Eagle Iron Wks., Des Moines, Iowa. 
Eaton Mfg. Co., W. T., Chicago, I11. 
Puivesie, Morse & Co., Chicago, IL 
Flory Mfg. Co., 8., Bangor, Pa. 
General Blectric Co., Schnectady, N. Y. 
Hendrie & Bolthoff Mfg. Supply Ce., Denver. 
Hunt Co., C. W., West New Brighton, N. Y. 
Leschen & Sons Rope Co., A., St. Louis, Me. 
Lidgerwood Mfg. Co., New York, N. Y. 
Link-Belt Machinery Co., Chicago, Il. 
Litchfield Foundry & Mach. Co., Litchfield, Ml. 
Macomber & Whyte Rope Co., Chicago, Ill. 
Marine Iron Co., Bay City, Mich. 
Mine & Smelter Supply Co., Denver, Cole. 
Montgomery Mach. Co., J. H., Denver, Cele. 
Moore & Co., Chas. C., San Francisco, Cal. 
Risdon Iron Works, San Francisco, Cal. 
Robins Conveying Belt Co., New York, HM. ¥. 
Roy & Titcomb, Inc., Nogales, Ariz. 
Sullivan Machinery ©o., Chicago, J11. 
Weber Gas & Gasoline Engine Co., Kansas 

City, Mo. 
= Camp & Lane Machine Co., Akrea, 

hio 
Westinghouse Electric & Mfg. Co., Pittsburg. 
Whiting Foundry Equipment Co., Harvey, mm 
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ENGINES (STATIONARY STEAM), 
Allis-Chalmers Co.. Chicago, Il. 
Brown Corliss Engine Co., Corliss, Wis. 
Brownell & Co., Dayton, O. 
Buffalo Forge Co., Buffalo, N. Y. 
Camp Eng. Co., Chicago, Il. 
Colorado Iron Works Co., Denver, Colo. 
Denver Engineering Works Co., Denver, Colo. 
Baton Mfg. Co., W. T., Chicago, Ill. 
Fairbanks, Morse & Co., Chicago, III. 
Fielding, Thos., Denver, Colo. 
Goth & Co., T. R., San Francisco, Cal. 
Sarrisburg Foundry and Machinery Works, 

Harrisburg, Pa. 
Hendrie & Bolthoff Mfg. & Supply Co., Den- 

ver, Colo. 
Leffel & Co., Jas., Springfield, O. 
Lidgerwood Mfg. Co., New York, N. Y. 
Liewellyn Iron Works, Los Angeles, Cal. 
Marine Iron Works, Seattle, Wash. 
Moore & Co., C. C., San Francisco, Cal. 
Risdon Iron Works, San Francisco, Cal. 
Robinson Mach. Co., Monongahela, Pa. 
®andycroft Foundry ‘Co., Ltd., Chester, Eng. 
—— & Smith-Vaile Co., The, Day- 

ton, 
Sullivan Machinery Co., Chicago, Ill. 
Vancouver Eng. Wks., Vancouver, B. OC. 
= Camp & Lane Machinery Co., Akron, 

0. 
Wickes Bros., Saginaw, Mich. 

ENGINES (TRACTION). 
Best Mfg. Co., San Leandro, Calif. 

EXCAVATORS—(SEE Shovels, Steam). 
Bucyrus, The, Co., South Milwaukee, Wis. 
Hayward Co., The, New York. 
Leschen & Sons Rope Co., St. Louis, Mo. 
Macomber & Whyte Rope Co., Chicago, Il. 
Marion, The, Steam Shovel Co., Marion, 0. 
Risdon Iron Works, San Francisco, Cal. 
Thew Shovel Co., Lorain, O 

EXPLOSIVES. 
Cal. Vigorit Powder Co., San Francisco, Cal. 
Lau, J. H., Co., New York, N. Y. 
Nitro Powder Co., Kingston, N. Y. 

FANS (MINE VENTILATING), 
Allis-Chalmers Co., Chicago, Il. 
Boffalo Forge Co., Buffalo, N. Y. 
Eagle Iron Wks., Des Moines, Iowa. 
Kilbourne & Jacobs Mfg. Co., Columbus, 0. 
Link-Belt Machinery Co., Chicago, Il. 
Marine Iron Co., Bay City, Mich. 
Robinson Mach. Co., Monongahela, Pa. 
Sturtevant Co., B. F., Boston, Mass. 
Sullivan Machinery Co., Chicago, Ill. 

FEED-WATER HEATERS. 
Allis-Chalmers Co., .o Tl. 
Goubert Mfg. Co., 
Green Fuel Secale Co., Matteawan, N. Y. 
Scaife & Sons Co., W. B., Pittsburg, Pa. 
Stewart Heater Co., Boffalo, RF. 
—o & Smith- Vaile Co., The, Day- 

on, 

FERRO CHROMIUM. 
Blackwell, Sons & Co., Geo. G., Liverpool, 

England. 

FILTERS (OIL). 
Burt Mfg. Co., Akron, 0. 

FILTER PRESSES. 
Allbright-Nell Co., Chicago, Il. 
Johnson & Co., John, New York, N. Y. 
Perrin & Co., Wm. R., Chicago, Ill. 
Shriver & Co., T., New York. 
Stilwell-Blerce & ‘Smith-Vaile Co., The, Day- 

on, O. 

FIRE BRICK AND CLAY. 
Butte Sewer Pipe & Tile > Butte, Mont. 
Chur, Walter, New York, 
Denver Fire Clay Co., They Denver, Colo. 
Smith Co., A. F., New Brighton, Pa. 

FIRE HYDRANTS, 
Eddy Valve Co., Waterford, N. Y. 
Wood, R. D., & Co., Philadelphia, Pa. 

FITTINGS (CAST TRON). 
Crane Co., The, Chicago, Il. 
Wood, R. D. Co., Philadelphia, Pa. 

FLANGES, STEEL. 
Latrobe Steel Co., Philadelphia, Pa. 

FLUOSPAR,. 
Blackwell Sons & Co., Geo. G., Liverpool, 
England. 

Fuerst Bros. & Co., New York, N. Y. 

FOUNDRY EQUIPMENT. 
Leschen & Sons Rope Co., St. Louis, Mo. 
Whiting Foundry Equipment Co., Harvey, Il. 

FORGES. 
Buffalo Forge Co., Buffalo, N. Y. 
Comming, David, Chicago, Ill 

FOERGINGS. 
Jessops & Sons, W., Ltd., New York. 
Scaife & Sons, W. B., Pittsburg, Pa. 

FUrL ECONOMIZER. 
Green Fuel Economizer Co., Matteawan, N. Y. 

FUP NACES, 
Smokeless Calorific Co., — York. 

~_ NACE (ASSAYERS). 
‘aun & Co., F. W., Los Angeles, Cal. 
F skins & Co., Wm., Chicago, Il 

FUZNACES, BLASTING. 
Baffalo Forge Co., Buffalo, N. Y. 

FUENACES (ROASTING). 
4ilis-Chalmers Co., Chicago, Il. 
Colorado Iron Works Co., Denver, Colo. 
Davis Iron Wks. Co., F. M., Denver, Colo. 
—— Eng. Works Co., Denver, —, 
Boterprise Boiler Co., Youngstown, 0. 
Eolthoff Mach’y Co., Cudahy, Wis. 
Krupp, Fried., Magdenburg-Buckav. 
Nichols Chemical Co., New York, N. Y. 
Trent Eng. & Mach’y Co., Salt Lake City. 

Utah. 

FUER NACES (SMELTING). 
Allis-Chalmers Co., Chicago, Il. 

Colorado Iron Works Co., Denver, Colo. 
Davis Iron Wks., F. M., Denver, Colo. 
Denver Eng. Works Co., Denver, Colo. 
Holthoff Mach’y Co., Cudahy, Wis. 
Krupp, Fried., Madgeburg-Buckau. 
Pollock, W. B., Co., Youngstown, O. 

GAUGES, RECORDING, ETC. 
American Steam Gauge & Valve Co., Boston, 

Mass. 
Besly, C. H., Chicago, Ill. 
Bristol, The, Co., Waterbury, Conn. 
Chester Steel Casting Co., Philadelphia, Pa. 
Crane Co., Chicago, Ill. 
Cresson Co., Philadelphia, Pa. 
= Steam Gauge & Valve Co., Boston, 

ass. 
Denver, The, Eng. Works Co., Denver, Colo. 
Link-Belt Machinery Co., Chicago, Ill. 
Robertson & Sons, Jas. L., New York, N. Y. 

GAS GENERATOR. 
Economist Gas Engine Co., San Francisco, Cal. 

GAS PRODUCERS. 
Kennedy, Julian, Pittsbarg, Pa. 
Wood & Co., R. D., Philadelphia, Pa. 

GEARS. 
Caldwell & Son Co., H. W., Chicago, Ill 
Partridge & Alford Iron Wks., Los Angeles, 

Calif. 
Sanders & Rising, Ios Angeles, Calif. 
Taylor Co., P. T., San Francisco. 

GENERATORS. (See Motors). 

GLYCERINE. 
Klipstein & Co., A., New York, N. Y. 

GRAPHITE. 
Dixon Crucible Co., Jos., Jersey City, N. J. 
Int. Acheson Graphite Co., Niagara Falls. 

a ¢ 
Wisconsin Graphite Co., Pittsburg, Pa. 

GREASE. 
Besly & Co., C. H., Chicago, Il. 
Cook’s Sons Co., A., New York, N. Y. 
Dixon Crucible Co., Jos., ersey City, N. J. 
Wisconsin Graphite Co., Pittsburg, Pa. 

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, O. 
Powell Co., The, Wm., Cincinnati, 0. 

GRINDING MILL MACHINERY. 
Allis-Chalmers Co., Chicago, Ill. 
Kent Mill Co., New York, N. Y. 
Sturtevant Mill Co., Boston, Mass. 

HAMMERS (STEAM). 
American Eng. Works, Chicago, III. 

HYDRAULIC MACHINERY. 
Pelton Water Wheel Co., San Franc., Calif. 

HYDRAULIC RAMS. 
Pelton Water Wheel Co., San Franc., Calif. 

LABORATORY SUPPLIES AND FURNITURE. 
(See Assayers’ and Chemists’ Supplies.) 

INJECTORS. 
Lunkenheimer Co., Cincinnati, O. 
Jenkins Bros., New York, N. Y. 

INSULATED WIRES AND CABLES. 
Macomber & Whyte Rope Co., Chicago, Ill. 
Roebling’s, John A., Sons Co., New York. 

INSURANCE COMPANIES. 
Hartford Steam Boiler Inspection and Insur- 

ance Co., Hartford, Conn. 

LABORATORIES (TESTING, EXPERIMENT- 
ING, ETC.). 

Hunt & Co., R. W., Chicago, Ill. 
McKenna, Chas. F., New York, N. Y. 

LAMPS (MINERS). 
Amer. Safety Lamp & Supply Co., Scranton, 

Pa. 
Anton, Geo., Monongahela City, Pa. 
Cummings & Co., John S., Tunnelton, W. Va. 

LEAD (PIG). 
Pass, C., & Son, Ltd., Bristol, England. 
Phelps, Dodge &. Co., "New York, N. Y. 
Picher Lead Co., Chicago, Til. 
Pennsylvania Smelting Co,, Pittsburg, Pa. 
Raymond Lead Co., Chicdgo, Il. 

LEAD LININGS FOR CHLORINATION TUBS. 
Raymond Lead Co., Chicago, [lL 

LEAD (ASSAYERS’ TESTING). 
Pennslyvania Smelting Co., Pittsburg, Pa. 

LINE BELTING. 
Link-Belt Machinery Co., Chicago, Il. 
Jeffrey Mfg. Co., Columbus, 0. 

LOCOMOTIVES (COMPRESSED AIR). 
American Locomotive Co., New York, N. Y. 
Baldwin Locomotive Works, Philadelphia, Pa. 
Koppel, A., New York, N. Y. 
Porter, H. K., Co., Pittsburg, Pa. 

LOCOMOTIVES (ELECTRIC). 
American Locomotive Co., New York, N. Y. 
Baldwin Locomotive Works, Philadelphia, Pa. 
General Electric Co., Schenectady, N. Y. 
Goodman Mfg. Co., Chicago, Il. 
Hunt Co., C. W., West New Brighton, N. Y. 
Jeffrey Mfg. Co., Columbus, 0. 
Westinghouse Elect. & Mfg. Co., Pittsburg. 

Pa. 

LOCOMOTIVES (STEAM). 
American Locomotive Co., New York, N. Y. 
Baldwin Locomotive Works, Philadelphia, Pa. 
Koppel, fos, New York, N. Y. 
Tallon, C. J., San Franc., Calif. 
Porter, H. -; Co., Pittsburg, Pa. 
~~. Eng. & Mach’y Co., Salt Lake City, 
Utah. 

LOGGING OUTFITS. (See Sawmill Machinery). 
LUBRICATOR (SIGHT FEED). 

Bucyrus, The, Co., Milwaukee, Was. 
Crane Co., Chicago, [ll. 
Detroit Lubricator Co., Detroit, Mich. 
Lunkenheimer Co., The, Cincinnati, 0. 
Powel) Co., The Wm., Cincinnati, 0. 

BRAT ERATE Ga Sinerabk Rebber 

For Mat and Steep Roofs there ts Nothing so good as 

AE Never Wearssour* 

ELATERITE ROOFING 
RAGS SAM ASAS 

Tempered to suit all climates. tn rolls, easy Of QRaASHOHAHONd 
QRAWSE WEES WATER BSE STE ANT GHA BERIS 

RS Csiend 
NEVER GIBERR DATE 

SSA SHAS vos fOMR GUL SAME Lor ae Te leatel ian: fare MS iot assy taTay ie 

THE ELATERITE ROORAING CO, 
RASS CNS LARSON AS) AXe Re eN CG SIeht Sia MN OLAS SANS 

perme REFRACTORY LININGS FOR BASIC 0. H. FURNACES 

FERRO-PHOSPHORUS ‘iest'tnricnes Stag.” | CALCUM-FLUORIDE ‘SeSutenoniscr 
= os oo ~ E O 3 E ng Refractory Quality. 

E BRICK ; 
MAGNESITE BRICKS } The Matchless Brand, 

MAGNESITE, Calcined, Lump and Ground. 

GEO. G. BLACKWELL SONS & CO., Ltd., The Albany, Liverpool, Eng. 
MANUFACTURERS, METALLURGISTS. MINE OWNERS, MERCHANTS 

WORKS: Garston Dock. CODES; A. B. C., Moreing & Neal, Leibers. stern Valem 

ELECTRODES 
PURE GRAPHITE CARBONS 

LONG LIFE—GREAT PURITY~—— 
LOW RESISTANCE—HIGH ECONOMY 

Highly efficient for use in the Blectrolytic extraction of Gold fsom 
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 C: 9 for Structural Iron and Steel. 

INTERNATIONALS ACHESON GRAPHITE COMPANY, 
Niagara Faille, New York, VU. 8 A. 

PYNE SMELTER 
WEST ALAMEDA, CAL. 

BUYERS OF 

GOLD, SILVER, LEAD 
and COPPER ORES 

Mexican and Southern Shipments Solicited. 
P. “. PYNE. Office, First National Bank Building, Room 26, 

SAN FRANCISCO, CAL. 

ROBINSON MACHINE CoO., 
WORKS AT MONONGAHELA, PA. 

DUMP CAGES, 
ENGINES .FOR MINES. 
MINE VENTILATORS, 
HOISTING AND HAULAGE 
MACHINERY. 

304 FRICK BUILDING, PITTSBURGH, PA. 

SEND FOR 

ILLUSTRATED 
CIRCULARS. 

RS IRON CEMENT 
For repairing leaks or fractures in steam or hydraulic wo1k—unequalled for Boiler 

patching, oa wit flanged joints, stopping leaks in Boiler seams, piping, etc. Smooth-On, 
when mixed with water becomes a hard metallic iron that withstands fire, water, steam 
or oil, sold in 5, 10 and 25-pound tin cans. 60-page illustrated book free. 

SMOOTH-ON MFG. CO. 
572-574 Communipaw Ave., Jersey City, N. J., U. S.A. 

Chicago Office, 61-69 N. Jefferson St., Chicago, Ill. 
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PERFORATED. METALS 

SCREEN 

Brass, Copper, and Manganese Bronze. 
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EASTERN OFFICE, 114 Liberty St., N. Y. 

THE ENGINEERING AND MINING JOURNAL. 

OF EVERY 
DESCRIPTION) 

OF ALL KINDS FOR ORES, COAL, 
STONE, AND OTHER MATERIAL. 

For Fixed and Moveable Screens, Trommels, 
Washers, Jigs, Stamp-Batteries, Grizzleys. 

, BATTERY SCREENS, TROMMELS, = JIGS, ETC. 
ROBT. AITCHISON 
FORATED METAL GOMPAN 

Oo HEICAGO Aare 

MICHIGAN WIRE CLOTH CoO, 
20 YEARS’ EXPERIENCE AS MANUFACTURERS OF 

MINING WIE GCREENSB > 
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ae enna 

No. 4 A. $4.50 EACH. 

Or Att KINnps 

For Every Purpose 

Quality Guaranteed 
Prices Low 

WRITE FOR GATALOGUE 

The Turner 
Double Jet 
Gasoline Torch 

is constructed with two separate jets, 
an Air Jet and a Gas Jet which are independently 
controlled. 

Fuses Nickel easily, showing 2,912° of heat 

The Double Jet Torch is more than 
twice as good as all others for Brazing, 
Tempering, Soldering Annealing, Fus- 
ing, etc. 

THE TURNER BRASS WORKS 
42 N. Franklin St. Chicago 
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LUBRICANTS. 
Besly & Co., C. H., Chicago, Il. 
Cook’s, Adam, Sons Co., New York, N. Y. 
Dixon Crucible Co., Jos., Jersey City, N. J. 
Wisconsin Graphite Co., Pittsburg, Pa. 

MANGANESE. 
Blackwell, Sons & Co., Geo. G., Liverpool, 

England. 

MANGANESE STEEL CASTINGS. 
Taylor Iron & Steel Co., High Bridge, N. J. 

MECHANICAL DRAFT. 
Buffalo Forge Co., Buffalo, N. Y. 
Sturtevant Co., B. F., Boston, Mass. 

METAL DEALERS, 
American Smelting & Refining Co., New York. 
American, The, Metal Co., New York, N. Ye 
Bath, Henry & Son, London, England. 
Resly & Co., C. H., Chicago, Ill. 
Blackwell Sons & Co., Geo. G., Liverpool, 
England. 
De Lamar Copper Ref’g Wks., Carteret, N. J. 
Downs, F. L., N. Y. 
Eureka, The, Co., San Francisco, Cal. 
Fuerst Bros. & Co., New York, N. Y. 
Great Western Ext. & Red. Co., Boulder, Colo. 
Illinois Zine Co., Peru, Il. 
Johnson, Matthey & Co., London, England. 
Markeen Copper Co., New York, N. Y¥. 
Matthiessen & Hegeler Zine Co., La Salle, Il. 
Nichols Chemical Co., New York, N. Y¥. 
Orford, The, Copper Co., New York, N. Y. 
Pass, C., & Son, Bristol, England. 
Picher Lead Co., Chicago, Ill. 
Pyne Smelter, San Francisco, Calif. 
Raymond Lead Co., Chicago, Ill. 
Seattle Sm. & Refg. Co., Seattle, Wash. 
Selby Smelting and Lead Co., San Francisco, 

Cal. 
United Metals Selling Co., ee York, N. Y. 
Vogelstein, L., New York, N. Y. 

MILL STONES. 
Sturtevant Mill Co., Boston, Mass. 

MINERAL COLLECTIONS. 
Foote Mineral Co., Philadelphia, Pa. 

MINE TRANSIT (POCKET). 
Ainsworth, Wm., Denver, Colo. 

MINING AND LAND COMPANIES. 
Arizona Copper Co., Atlantic Mine, 

Mich. 
Bufa Mining, Milling & Sm. Co., Sonora, Mex. 
California Nevada Mg. Co., Los Angeles, Cal. 
Engels Copper Mining Co., ‘San Francisco, Cal. 
Gray Eagle Cons. Mg. Co., Nevada Co., Calif. 
Ludlow Mining Oo., Los "angeles, Calif. 
Montreal & Boston Copper Co., Montreal, Can. 
Oregon Yellow Jacket Mg. Co., Los Angeles, 

Cal. 
Pacific States Mining and Investment Co., San 

Francisco, Calif. 
Pluma Mining Co., Des Moines, Ia. 
Riverside Copper Co., Phoenix, Aris. 
Success Copper Mining Co., Los Angeles, ‘Cal. 
Wolverine Copper Mining Co., Kearsarge P. 

O., Mich. 

MOLYDIC ACID. 
Fuerst Bros. & Co., New York, N. Y. 

MOTORS AND GENERATORS. 
Christensen Eng. Co., Milwaukee, Wis. 
Crocker-Wheeler Co., Ampere, N. J. 
Elwell-Parker Electric Co., Cleveland, 0. 
General Electric Co., Schenectady, N. Y. 
Guarantee Electric OCo., Chicago, III. 
Holtzer-Cabot Elect. Co., Brookline, Mass. 
Western Elect. Supply Co., St. Louis, Mo. 
Westinghouse Electric & Mfg. Co., Pittsburg, 

Pa. 

P. O., 

NICKEL. 
Canadian, The, Copper Co., Cleveland, O. 
Orford. The, Copper Co., New York, N. ¥. 

OIL BURNERS. 
Amer. Crude Oil Burner Co., San. Franc., Cal. 
Hammel, C. A., Los Angeles, Cal. 
Tracy Eng. Co., San Francisco, Cal. 
Union Cons. Ref’g. Co., Los Angeles, 
Wilgus Mfg. Co., San Franc., Calif. 

OIL WELL SUPPLIES. 
National Supply Co., Pittsburg, Pa. 
Partridge & Alford Iron Wks., Los Angeles, 

Calif. 

Calif. 

OILs. 
Cook’s, Adam, Sons & Co., New York, N. Y. | 
Ironsides Co., The, Columbus, 0. 
Woolner Oil Co., Los Angeles, Calif. 

OILERS. 
Besly & Co., C. H., Chicago, Ill. 
Detroit Lubricating Co., Detroit, Mich. 
Gem Mfg. Co., Pittsburg, Pa. 
Ironsides Co., Columbus, 0. 
Lunkenheimer Co., The, Cincinnati, 0. 
Powell & Co., The, Wm., Cincinnati, O. 

OILLESS BEARINGS. 
Graphite Lubricating Oo., Bound Brook, 

RE PURCHASERS. 
American Metal Co., New York, N. Y. 
—S Smelting & Refining Co., Newark, 

N. J. 
Baltimore, The, Copper Works, Baltimore, Md. 
Copper King, The, 
De Lamar Copper Ref’g Wks., Cartaret, N. J. 
Donaldson, A. M., & Co., Denver, Colo. 
Fuerst Bros. & Oo., New York, N. Y. 

N. J. 

| 

Gold and Silver Extraction Co., Denver, Colo. 
Hagstozs, T. B., Co., Philadelphia, Pa. 
Ledoux & Co., New York, N. Y. 
Matthiessen & Hegeler Zinc Co., La Salle 

Ill. 
Nichols Chemical Co., New York, N. Y. 
Ogden Assay Co., Denver, Colo. 
Orford, The, Copper Co., New York, N. Y. 
Pac. Coast Sm. & Refg. Wks., 

Calif. 
Pass & Son, C., Ltd., Bristol, England. 
Penaloza & Co., St. Louis, Mo. 
Penn. Salt Mfg. Co., Philadelphia, Pa. 
Pennsylvania Smelting Co., Pittsburg, Pa. 

Ltd., San Francisco, Cal. 

San Franc., 

| 
| 

| 

| PLACER MINING MACHINERY. 

ean Smee & Refining Works, Philadel. 
Pp , a. 

Penn. Sweep Smelting & Refining Co., Phils. 
delphia, > 

Pyne Smelter, San Francisco, Calif. 
Ricketts & Banks, New York, N. Y. 
— Smelting and Lead Co., San Franciace, 

Cal. 
Tacoma Smelting Co., Tacoma, Wash. 
Vogelstein, L., New York. 

ORE TESTING WORKS. 
Gold and Silver Extraction Co., Denver, Cole, 
Hunt, F. F., New York, N. ¥. 
Ledoux & Go., New York, N. Y. 
Penn. Smelting & Ref. Co., Philadelphia, Pa, 
Pennslyvania Smelting Co., Pittsburg, Pa. 
Phillips, Alvin, Denver, Colo. 
Pitkin, Lucius, New York, N. Y. 
Ricketts & Banks, New York, N. Y. 
Selby Smelting & Lead Co., San Francisce, 

Cal. 
Simonds & Wainwright, New York, N. Y. 
Webb City Sampling Works, Webb City, Me, 
White, Edw. F., Bayonne, N. J. 
Wood, Henry E., Denver, Colo. 

| PACKING AND PIPE COVERINGS. 
Brandt, Randolph, New York, N. Y. 
Chesterton & Co., A. W., Boston, Mass. 
Jenkins Bros., New York, N. Y. 
Leschen & Sons Rope Co., A., St. Louis, Me, 
Manhattan Rubber Mfg. Co., New York. 
Quaker City Rubber Co., Philadelphia, Pa. 
Robertson & Sons, Jas. L., New York, M. Y, 
Wyckoff, A., & Son, Elmira, N. Y. 

PAINTS. 
Ironsides Co., The, Columbus, O. 
Pac. Refining & Roofing Co., San Frane., Oal 
Paraffine Paint Co., Los Angeles, Cal. 
Wisconsin Graphite Co., Pittsburg, Pa. 

PAINT PIGMENT. 
Int. Acheson Graphite Co., Niagara Falls, 

N. ¥. 

PATENTS. 
Frothingham, N. L., New York, N. Y. 
Johnston, Thos. J., New York, N. Y. 
Mason Fenwick Lawrence, Washington, D. 0. 
Siggers & Siggers, Washington, D. OC 
Straley, Hasbrouck & Schloeder, New Yerk. 
Townsend Bros., Los Angeles, Cal. 

| PERFORATED METALS, 
Aitchison, The, Robert, Perforated Oo., Oni 

cago, Ill. 
Allis-Chalmers Co., Chicago, Il. 
American Eng. Works, Chicago, I1l. 
Harrington & King Perf. Co., Chicago, IL. 
Hendrick Mfg. Co., Carbondale, Pa. 
Johnston & Chapman Co., Chicago, Il. 
Ludlow-Saylor Wire Co., St. Louis, Mo. 
Seibel-Suessdorf Mfg. Co., St. Louis. Mo. 

PEROXIDE OF SODIUM. 
Roessler & Hasslacher Chem. Oo., N. Y¥. 

PHOSPHOR-BRONZE, 
Phosphor-Bronze Smelting 

PILE DRIVERS. 
Bucyrus, The, Co., South Milwaukee, Wis. 
Ingersoll-Sergeant Rock Drill Co., New York. 
Lidgerwood Mfg. Co.. New York, N. Y. 
Weber Gas & Gasoline Eng. Co., Kansas Oity, 

Mo. 

PIPE (CAST IRON). 
Consolidated Pipe Co., Los Angeles, Oal. 
Crane Co., The, Chicago, Tl. 
Vancouver Eng. Wks., Vancouver, B. O. 
Wood, R. D., & Co., Philadelphia, Pa. 

Co., Philadelphia, 

| PIPE (LEAD). 
Raymond Lead Oo., Chicago, Ill. 
Fairbanks, Morse & Co., Chicago, Ill. 

| PIPE (RIVETED STEEL). 
Abendroth & Root Mfg. Co., N. Y. 
Consolidated Pipe Co., Los Angeles, Cal. 
Enterprise Boiler Co., Youngstown, O. 
Fairbanks, Morse & Co., Chicago, IL. 
Gillespie Co., T. A., Pittsburg, Pa. 
Pelton Water Wheel Co., San Franc., Calif. 
Pollock, Wm. B. Co., Youngstown, O. 
Risdon Iron Works, San Francisco, Cal. 
Scaife & Sons Co., W., Pittsburg, Pa. 
Tallerday Steel Pipe & Tank Co., Waterles, 

Iowa. 
Vancouver Eng. Wks., Vancouver, B. CG. 

PIPE (SPIRAL RIVETED),. 
Abendroth & Root Mfg. Co., N. Y¥. 
American Spiral Pipe Works, Chicago, [lL 

PIPE (WOODEN). 
Wyckoff, A., & Son, Elmira, N. Y. 

PIPE (WROUGHT IRON). 
Crane Co., The, Chicago, Il. 
Tallon, €. J., San Franc., Calif. 

PIPE THREADING AND CUTTING MACHINES. 
Armstrong Mfg. Co., Bridgeport, Conn. 
Crane Co., Chicago, Ill. 
Curtis & Curtis, Bridgeport, Conn. 
Merrill Mfg. Co., Toledo, Ohio. 
Pratt & Whitney Co., New York. 

PIPE FLANGES. 
Latrobe Stee] Co., Philadelphia, Pa. 

PIPE WRENCHES. 
Armstrong Mfg. Co., Bridgeport, Cona. 
Besly, C. H. & Co., Chicago, Ill. 
Crane Co., Chicago, Il. 
Curtis & Curtis, Bridgeport, Conn. 

PIPE VISES. 
Armstrong Mfg. Co., Bridgeport, Conn. 
Besly, C. H. & Co., Chicago, Ill. 
Crane Co., Chicago, Ill. 

| PIPE JOINT PASTE. 
Wisconsin Graphite Co., Pittsburg, Pa. 

PLATES. 
Denniston, E. G., San Francisco, Cal. 

(See Dredg- 
ing Machinery). 
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PLATINUM. 
Baker & Co., Newark, N. J. 
Hagstozs & Co., Ltd., T. B., Philadelphia, Pa. 
Johnson, Matthey & Co., London, Eng. 
Penn. Smelting & Refg. Co., Phila., Pa. 

PLUMBAGO FOUNDRY FACINGS. 
Dixon Crucible Co., Jos., Jersey City, N. J. 

PORTABLE FORGES. 
Cumming, David, Chicago, Ill. 

PORTABLE HOUSES. 
American Portable House Co., Seattle, Wash. 
Burnham-Standeford Co., Oakland, Cal. 

PORTABLE TRACKS, SWITCHES, ETO. 
Atlas Bolt & Screw Co., Cleveland, O. 
Koppel, A., New York. 
Wonham Magor Eng. Works, New York. 

PRODUCER POWER PLANTS. 
Wood & Co., R. D., Philadelphia, Pa. 

PROSPECTING AND MINING OUTFIT. 
St. Louis Well Mach. & Tool Co., St. Louis, 

Mo. 

®@ROSPECTING CONTRACTORS. 
Oil Well Supply Co., Pittsburgh, Pa. 
Standard Diamond Drill Co., Chicago, IIL 
Sullivan Machinery Co., Chicago. 

PULVERIZEBS. 
Allis-Chalmers Co., Chicago, I1l. 
Austin Mfg. Co., F. C., Chicago, Ill. 
Bacon, Earle C., New York. 
Blanton, E. A., Jr., Philadelphia, Pa. 
Bradley Pulverizer Co., Boston, Mass. 
Colorado Iron Works Co., Denver, Colo. 
Cresson Co., Geo. V., Philadelphia, Pa. 
Denver Eng. Works Co., The, Denver, Colo. 
Engelbach Mach’y Mfg. Co., Leadville, Colo. 
®ritsch Foundry & Mach. Co., Arthur, 8t. 

Louis, Mo. 
Hammond Mfg. Co., Portland, Ore. 
Holthoff Mach’y Co., Cudahy, Wis. 
Kent Mill Co., New York, N. Y. 
Krupp, Fried., Madgeburg-Buckau, Germany. 
Link-Belt Machinery Co., Chicago, IIL 
Llewellyn Iron Works, Los Angeles, Cal. 
Mecklenburg Iron Works, Charlotte, N. CO. 
Montgomery Machy. Co., J. H. Denver, Colo. 
Stedman's Foundry & Mach. Wks., Aurora, 

Ind. 
Stroud & Co., E. H., Chicago, Ill. 
Sturtevant Mill Co., Boston, Mass. 
Trent Eng. & Mach’y Co., Salt Lake City, 

Utah. 
Williams Patent Crusher & Pulv. OCo., St. 

Louis. 

PUMPS (CENTRIFUGAL). 
Allis-Chalmers Co., Chicago, Ill. 
Amer. Steam Pump Co., Battle Creek, Mich. 
Bucyrus Co., So. Milwaukee, Wis. 
Goth & Co., T. R., San Francisco, Cal. 
Goulds Mfg. Co., Seneca Falls, N. Y. 
Morris Mach. Works, Baldwinsville, N. Y. 
Northey Co., Ltd., Toronto, Canada. 
Risdon Iron Works, San Francisco. 
Wood, R. D.. & Co., Philadelphia, Pa. 

RBUMPS (COMPRESSED AIR). 
Allis-Chalmers Co., Chicago, Il. 
Ingersoll-Sergeant Drill Co., New York. 
Wonham Magor Eng. Works, New York. 

PUMPS (GASOLINE). 
Fairbanks, Morse & Co., Chicago. 
Weber Gas & Gasoline Eng. Co., Kansas City, 

Mo. 
PUMPS (HAND). 

Boston & Lockport Block Co., Boston, Mass. 
Union Elevator & Mach. Co., Chicago, Ill. 

PUMPS (STEAM). 
Amer. Steam Pump Co., Battle Creek, Mich. 
Brown Corliss Engine Co., Corliss, Wis. 
Cameron, A. S., Steam Pump Wke., N. Y. 
Camp Eng. Co., Chicago, Ill. 
Denver, The, Eng. Works Co., Denver, Colo. 
Fairbanks, Morse & Co., Chicago, Ill. 
Frenier & Sons, J. H., Rutland, Vt. 
Garratt & Co., W. T., San Franc., Calif. 
Goulds Mfg. Co., Seneca Falls, N. Y. 
Hall Steam Pump Co., Pittsburg, Pa. 
Jeanesville Iron Works Co., Jeanesville, Pa. 
Luitweiler, 8S. W., Los Angeles, Cal. 
Northey Co., Ltd., Toronto, Cal. 
Pennsylvania Pump Co., Ashland, Pa. 
Prescott Steam Pump Co., F. M., Milwaukee, 

Wis. 
Pulsometer Steam Pump Co., New York. 
Risdon Iron Works, San Francisco, Cal. 
Roy & Titcomb, Inc., Nogales, Ariz. 
Scranton Steam Pump Co., Scranton, Pa. 
Stewart Heater Co., Buffalo, N. Y. 
Stilwell-Bierce & Smith-Vaile Co., The, Day- 

ton, Ohio. 
Tallon, C. J., San Franc., Calif. 
Vancouver Eng. Wks., Vancouver, B. O. 
Weise & Monski Halle, a 8., Germany. 
Wickes Bros., Saginaw, Mich. 
Wood, R. D., & Co., Philadelphia, Pa. 
Wood, P. K., Los Angeles, Cal. 

PUMPS (TAILING AND SLIME). 
Frenier & Son, J. H., Rutland, Vt. 

PUNCHES (POWER). 
Buffalo Forge Co., Buffalo, N. Y. 

PYRITES. 
Davis Sulphur Ore Co., New York. 
Fuerst Bros. & Co.. New York, N. Y. 

QUARRYING MACHINERY. : 
Ingersoll-Sergeant Drill Co., New York. 
Leschen & Sons Rope Co., is St. Louis, Mo. 
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 Francisco, Cal. 

RACE LOCOMOTIVES. 
Baldwin Locomotive Works, Philadelphia. Pa. 

RAILROAD SUPPLIES AND EQUIPMENTS. 
Koppel, A., New York. 
Leschen & Sons Rope Co., A., St. Louis, Mo. 
Marion Steam Shovel Co., Marion, 0 
Porter, H. K. Co., Pittsburg, Pa. 
Robinson & Orr, Pittsbarg, Pa. 
Wonham-Magor Eng. Works, New York. 

RAILWAYS (INDUSTRIAL). 
Atlas Bolt and Screw Co.. Cleveland, 0. 
Hunt Co., C. W., West New Brighton, N. Y. 

Koppel, A., New York. 
Wonham-Magor Eng. Works, New York. 

RARE MINERALS. 
Earle, E. P., N. Y. 

RECORDING INSTRUMENTS. 
Bristol Co., Waterbury, Conn. 
Weston Electrical Instrument Co., Waverly 

Park, N. J. 

REGULATORS, DAMPERS, HEAT, ETO. 
Eddy Valve Co., Waterford, N. Y. 

Jenkins Bros., New York, N. Y. 

ROLL SHELLS. 
Allis-Chalmers Co., Chicago, Ill. 
Amer. Eng. Wks. Co., Chicago, Ill. 
Chrome Steel Works, Brooklyn, N. Y. 
Latrobe Steel Co., Philadelphia, Pa. 
Taylor Iron & Steel Co., High Bridge, N. J. 

RELAYING RAILS. 
Apex Equipment Co., N. Y. 
Hyde Bros. & Co., Pittsburg, Pa. 
Robinson & Orr, Pittsburg, Pa. 
S. H. Supply Co., Denver, Colo. 
Tallon, C. J., San Franc., Calif. 
Wonham-Magor Eng. Wks., New York. 

ROOFING (CORRUGATED). 
Binder, Carl, Chicago, Il. 
Elaterite Roofing Co., San Francisco, Cal. 
Pac. Refining & Roofing Co., San Franc., Cal. 
Phelps, Dodge & Co., New York, N. Y¥. 
Scaife & Sons Co., W. B., Pittsburg, Pa. 

ROPE (MANILA). 
Leschen & Sons Rope Co., A., St. Louis, Mo. 
Link-Belt Machinery Co., Chicago, IIL 
Macomber & Whyte Rope Co., Chicago, Il. 

ROPE PRESERVATIVE. 
Ironsides Co., The, Columbus, 0O. 
Link-Belt Machinery Co., Chicago, Il. 
Macomber & Whyte Rope Co., Chicago, Ill. 

RULES (STEEL). 
Lufkin Rule Co., Saginaw, Mich. 

SADDLES. 
Mehlbach Saddle Co., N. Y. 

SAMPLES. (See Ore Testing Works). 

SAWMILL MACHINERY. 
Allis-Chalmers Co., Chicago, I[1l. 
Leschen & Sons Rope Co., A., St. Louis, Mo. 
Vulcan Iron Works, Los Angeles, Cal. 

SCALES AND BALANCES (ASSAYEBRBS). 
Ainsworth W., Denver, Colo. 
Braun & Co., F. W., Los Angeles, Cal. 
Fairbanks, Morse & Co., Chicago. 
Heil, Henry, Chem. Co., St. Louis, Mo. 
Kohlbuseh, H., New York, N. Y. 
Smith & Thompson, Denver, Colo. 
Troemer, H., Philadelphia. Pa. 

SCHOOLS (CORRESPONDENCE). 
Amer. School of Corres., Chicago, Ill. 
Columbian Corres. School, Washington, D. C. 
Consolidated Schools, New York. 
Int. Corres. Schools, Scranton, Pa. 
es (MINING). See Colleges (Bngineer- 

ng). 

SCREENS (MINING). 
Allis-Chalmers Co., Chicago, Il. 
Aitchison, The Kobert, Perforated Metal Co., 

Chicago. 
American Eng. Wks., Chicago, IL 
Colorado Iron Works Co., Denver, Colo. 
Denver, The, Eng. Works Co., Denver, Colo. 
Harrington & King Perf. Co., Chicago, Ill. 
Hendrick Mfg. Co., Carbondale, Pa. 
Jeffrey Mfg. Co., Columbus, 0. 
Johnston & Chapman Co., Chicago, DL 
Link-Belt Machinery Co., Chicago, Ll. 
Litchfield Foundry & Mach. Co., Litchfield, 11. 
Ludlow-Saylor, The, Wire Co., St. Louis, Mo. 
Marine Iron Co., Bay City, Mich. 
Michigan Wire Cloth Co., Detroit, Mich. 
Seibel-Suessdorf Mfg. Co., St. Louis, Mo. 
Taylor Iron & Steel Co., High Bridge, N. J. 
Tyler, W. S., Company, Cleveland, O. 

SECOND HAND MACHINERY. 
Camp Eng. Co., Chicago. 
Chicago House Wrecking Co., Chicago. 
Hyde Bros. & Co., Pittsburg. 
Station Equip’t Co. Chicago, I1l. 
Stulen Co., The, Baltimore, Md. 
Thompson, Son & Co., New York. 
Wickes Bros., Saginaw, Mich. 

SEPARATING PROCESSES (ORES). 
Alexander, G. K., Denver, Colo. 
Gold & Silver Extraction Co., Denver, Colo. 
Pneumatic Cyanide Process Co., Denver, Colo. 
Wetherill Separating Co., New York, N. Y¥. 
Young & Park, New York. 

SEPARATORS (STEAM). 
Goubert Mfg. Co., N. Y 
Scranton Steam Pump Co., Scranton, Pa. 

SHEABS, 
Buffalo Forge Co., Buffalo, N. Y. 

SHIELDS. 
Ironsides Co., The, Columbus, O. 

SHOES AND DIES. 
Allis-Chalmers Co., Chicago, Il. 
American Eng. Works, Chicago. 
Chester Steel Casting Co., Philadelphia. 
Chrome Steel Works, Brooklyn, N. Y. 
Colorado Iron Works Co., Denver, Colo. 
Denver, The, Eng. Works Co., Denver, Colo. 
Koppel, Arthur, New York, N. Y. 
Sandycroft Foundry Co., Ltd., Chester, Eng. 
Tallon, C. J., San Franc., Calif. 
Taylor Iron & Steel Co., High Bridge, N. J. 
Western Forge Co., St. Louis, Mo. 

SHOVELS, 
Eckardt, Sondermann & Co., Herdecke, Ger. 

SHOVELS (STEAM). 
Bucyrus Co., The, South, Milwaukee, Wis. 
Marion, The, Steam Shovel Co., Marion, O. 
Risdon Iron Works, San Francisco, Cal. 
Tallon, C. J., San Franc., Calif. 
Thew Shovel Co., Lorain, O. 

SHOVELS (STEAM TEETH). . 
Taylor Iron & Steel Co., High Bridge, N. J 

SMELTING AND REFINING WORKS. 
American Smelting & Refining Co., New York. 
Baker & Co., Newark, N. J. 

Ss Smelting & Refining Co., Newark, 

Baltimore Copper Works, Baltimore, Md. 
Copper King, The, Ltd., Seal Bluff Landing, 

Allis-Chalmers Co. 
CHICAGO, ILL, U. S.A. 

Perforated 

Metals. 

Perforated fF 

Metals. 

SCREENS for Stamp Mills, Huntington Mills, Chilian 

Mills, Trommel and Covering. 

Perforated Metals 
For all purposes 

Seibel-Suessdorf Copper & Iron Mfg. Co. 
820 S. Second St. ST. LOUIS, MO. 

) STONE, ORE, ZINC, LEAD ANDALL RAILROAD AND MINING USES 
SPECIAL SCREENS FOR COAL AND COKE 

Samples ae yormation 4 E NDRIC K M FG. & O.., 
Upon Request. CARBONDALE, PA. 

anon 
Wn ie and Saha Sahel Mo. 

USE COLTON PORTLAND CEMENT! 
Made at Colton—Patronize Home Industry—Equal Best Imported Portland 

Colton Cube and Ground Lime, Polished Marble, 
Crushed Rock, Marble Dust, Building Rock, Etc. 

CALIFORNIA PORTLAND CEMENT COMPANY, 
C. W. SMITH, Pres. S. W. LITTLE, Vice Pres. J. R. TOBERMAN. Sec. 

Rooms 401-403 Trust Building, N. E. Corner Second and Spring 

Telephone, Main 992. LOS ANGELES, CAL, 

The Iron and Steel Maker 
F. JIOYNSON 

A practical treatise, embodying detailed descriptions of the various processes for 

the conversion of iron ores into pig or cast iron, wrought or malleable iron, and the dif- 

ferent qualities of steel, with drawings and important explanations of the various 

furnaces, appliances and machines. A wide range of subjects, relative to the industry, 

are thoroughly elucidated and described in the above volume, and every important ée- 
tail hes been more or less covered. 

Crown octavo cloth, with five folding plates and numerous illustrations. 

PRICE, $2.00 (POSTPAID). 

ENGINEERING AND MINING JOURNAL, 
261 Broadway, New York City. 
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Te ee cecenseaeenerainceneaneteae nae 
TAYLOR PATENT CHAIN OILING AXLE 

Manufactured by 

COEUR D’ALENE 
IRON WORKS, 

WALLACE, - IDAHO. 

x Compressed Air & Drill 

Co.,. San Francisco, Cal. 

Hammond Mfg. Co , 

Portland, Ore. 

Western Supply Co., 

Butte, Montana. 

BRASS **2ALUMINUM 
; FOUNDERS AxOFINISHERS 

PORTABLE HOISTING ENGINES tn BOILERS 
Kriebel Steam Engines 

Stationary, Marine and Hoisting 

Authentic Water-Proof Boilers 

WRITE FOR PARTICULARS 

W. T. Eaton 

Mfg. Co., 
2 and 4 Sherman St., 

CHICAGO; ILL. 

JUST PUBLISHED. 

The Hydro etalugy of Copper 
M. EISSLER. 

A practical record of processes adopted in the 
hydro-metallurgical treatment of cupriferous ores, 

including the manufacture of Copper Vitriol, with 
important divisions on the Production of Copper 
and Its Sources of Supply—Chemical Properties of 

Copper—Occurrence and Distribution of Copper 
Ores—Applicability of the Hydro-Metallurgical 
Treatment of Copper—Production of Copper from 

Sulphates, Production of Copper Chlorides by Wet 
and Dry Processes—Precipitation of Copper and Re- 

fining of Cement Copper—Electrolytical Treatment of 

Copper Ores and Manufacture of Copper Vitriol— 
Heap Roasting—Kilns for Manufacture of Sulphuric 

Acid—Furnaces for Roasting Fine Material— 

Mechanical Roasting Furnaces and Gas Generators. 
Royal octavo cloth, profusely illustrated, including 

numerous diagrams and working drawings. 

PRICE $4.50 (POSTPAID). 

Engineering and _ Journal, 
261 aan New York. 
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De Lamar Copper Ref’g Wks., Carteret, N. J. 
Hagstoz Co., Ltd., T. B., Philadelphia, Pa. 
Johnson, Matthey & Co., London, Eng. 
Mariner & Hoskins, Chicago, Ill. 
Nichols Chemical Co., New York, N. Y. 
Orford, The, Copper Co., New York, N. Y. 
~~ _— Sm. & Ref’g Wks., San Franc., 

alif. 
Pennsylvania Salt Mfg. Co., Philadelphia, Pa. 
Pennsylvania Smelting Works, Pittsburg, Pa. 
Pennsylvania Smelting & Refining Works, 

Philadelphia, Pa. 
Pennsylvania Sweep Smelting & Refining Co., 

Philadelphia, Pa. 
Pyne Smelter, West Alameda, Cal. 
Seattle Smelting & Refg. Co., Seattle, Wash. | 
Selby Smelting and Lead Co., San Francisco. 
Tacoma Smelting Co., Tacoma, Wash. 
White, Edw. F., Bayonne, N. J. 

SPECIMENS OF ORES AND MINE: 
Foote Mineral Co., Philadelphia, Pa. 

STACKS (STEEL). 
Enterprise Boiler Co., Youngstown, 0. 
Pollock, Wm. B. Co., Youngstown, 0. 

STAMP MILLS. 
Allis-Chalmers Co., Chicago, Ill. 
Amer. Eng. Wks., Chicago, Ill. 
Davis Iron Wks. Co., F. M., Denver, Cole. 
Denver Eng. Wks., Denver, Colo. 
Griffith, E. C., Los Angeles, Calif. 
Hammond Mfg. Co., Portland, Ore. 
Holthoff Machinery Co., Cudahy, Wis. 
Llewellyn Iron Works, Los Angeles, Cal. 
Montgomery Mach. Co., J. H., Denver, Colo. 
Rotary Mill & Mining Co., Seattle, Wash. 
Roy & xitcomb, Inc., Nogales, Ariz. 
Sandycroft Foundry Co., Ltd., Chester, Eng. 
 e & Mach’y’ Co., Salt Lake City, 

a 

STEAMSHIPS. 
Seager Co., John C., New York. 

STEAM SPECIALTIES. 
Binder, Carl, Chicago, Il. 
Tracy Engineering Co., San Francisco, Cal. 
Wright Mfg. Co., Detroit, Mich. 

STEAM STAMPS. 
Allis-Chalmers Co., Chicago, Ill. 
Amer. Eng. Wks. Co., Chicago, III. 

STEEL (DRILL). 
Chester Steel Casting Co., Philadelphia, Pa. 
Jessop, W., & Son, Ltd., New York, N. Y¥. 
Patriarche & Bell, New York, N.\ ¥. 
Pollock, W. B., & Co., Youngstown, 0. 
Robinson & Orr, Pittsburg, Pa. 

STEEL (TOOL). 
Jessop, W., & Son, Ltd., New York. 

STEEL CRUSHER ROLLS AND SHELLS. 
Latrobe Steel Co., Philadelphia, Pa. 

STEEL FLANGES, WELDLESS. 
Latrobe Steel Co., Philadelphia, Pa. 

STONE PRESS. 
Palmer, N. F., Brooklyn, N. Y. 

STRUCTURAL STEEL AND IRON BUILDERS. 
Binder, Carl, Chicago, Ill. 
Scaife & Sons Co., W. B., Pittsburg. 

SULPHUR APPARATUS. 
White, Edw. F., Bayonne, N. J. 

SURVEYING INSTRUMENTS. 
Instruments). 

TANES (IRON AND STEEL). 
Bay City Iron Wks., San Franc., Calif. 
Binder, Carl, Chicago, Ill. 
Caldwell Co., W. E., Louisville, Ky. 
Colorado Iron Works, Denver, Colo. 
Consolidated Pipe Co., Los Angeles, Cal. 
Denver Eng. Works Co., The, — Colo. 
Enterprise Boiler Co., Youngstown, 0 le 
Excelsior Redwood Co., San Francisco, Cal. 
Fairbanks, Morse & Co., Chicago. 
Klome, Aug., Dortmund, Germany. 
— Angeles Cooperage Co., Los Anegeles, 

‘a 
Mine & Smelter Supply Co., Donver, Colo. 
Scaife & Sons Co., W. B., Pittsburg, Pa. 
Wood, P. K., Los Angeles, Cal. 
Wood & Co., R. D., Philadelphia, Pa. 

TANKS (WOOD). 
Binder, Carl, Chicago, Il. 

Caldwell Co., W. E., Louisville, Ky. 
Colorado Iron Works Co., Denver, Colo. 
Consolidated Pipe Co., Los Angeles, Cal. 
Excelsior Redwood Co., San Francisco, Cal. 
Mine & Smelter Supply Co., Denver, Colo. 
Pacific Tank Co., San Francisco, Cal. 
Wood, P. K., Los Angeles, Cal. 

fAPES, MEASURING. 
Johnston, Robt., Philadelphia, Pa. 
Keaffel & Esser Co., New York. 
Lofkin Rule Co., Saginaw, Mich. 

TELEPHONE (MINE). 
Stromberg-Carlson Tel. Mfg. Co., Chicago, 111. 

TOOLS (HAND AND BENCH). 
Armstrong Mfg. Co., Bridgeport, Conn. 
Besly, C. H., & Co., Chicago, Ill. 
Crane Co., Chicago, I1l. 
Pratt & Whitney Co., New York. 
Sanders & Rising, Los Angeles, Calif. 

TOOLS (HYDRAULIC). 
Wood & Co., R. D., Philadelphia, Pa. 

TOOLS (MACHINE). 
— Well Mach. & Tool] Co., St. Louis, 

0. 

TOOLS (PNEUMATIC). 
Amer. Air Compressor Co., New York. 
Amer. Eng. Works, Chicago, IIl. 
Chicago Pneumatic Tool Co., Chicago, Ill. 

TORCH (GASOLINE). 
Turner Brass Works, Chicago, IIL. 

TRANSMISSION ROPE. 
Leschen & Sons Rope Oo., A., St. Louis, Mo. 
Link-Belt Mach’y Co., Chicago, IL 

(See Engineers’ 

TRAP, STEAM. 
Tracy Engineering Co., San Francisco, Cal. 

TRESTLES (STEEL FRAME). 
Binder, Carl, Chicago, Lil. 
Scaife & Sons Co., W. B., Pittsburg, Pa. 

| TRUCKS (HAND, MINE AND DOCK) 
Boston & Lockport Block Co., Boston, Mase. 
Northern Eng. Works, Detroit, Mich. 

TURBINE WATER WHEELS. 
Cassel Aut. Water Motor Co., Seattle, Wash. 
Dayton Globe Iron Works Co., Dayton, Ohie. 
Leffel, J., & Co., Springfield, 0. 
Pelton Water Wheel Co., San Francisco, Oal. 
Risdon Iron Works, San Francisco, Cal. 
Stilwell-Bierce & Smith-Vaile Co., The, Day- 

ton, O. 
Wood, R. D., & Co., Philadelphia, Pa. 

TURNTABLES. 
Northern Eng. Works, Detroit, Mich. 
Wonham-Magor Eng. Works, New York. 

TYPEWRITEBS. 
Commercial Typewriter Co., New York. 
Wyckoff, Seamans & Benedict, New Yerk. 

VALVES. (See Brass Goods). 

VATS. (See Tanks). 

VENTILATORS. 
Buffalo Forge Co., Buffalo, N. Y. 
Kilbourne & Jacobs Mfg. Co., Columbus, ®. 
Link-Belt Machinery Co., Chicago. 
Robinson Mach. Co., Monongahela, Pa. 
Sturtevant Co., B. F., Boston, Mass. 

VISES. 
Armstrong Mfg. Co., Bridgeport, Conn. 
Besly, C. H., & Oo., Chicago. 
Crane Co., Chicago. 

VOLTMETERS. 
Weston Electric Instrument Co., Waverly 

Park, N. J. 

WATER CHEMISTS. 
Dearborn Drug & Chem. Co., Chicago, Il. 
Scaife & Sons Co., W. B., Pittsburg, Pa. 

WATER SOFTENER. 
Kennicott Water Softener Co., Chicago, IL 
Scaife & Sons Co., W. B., Pittsburg, Pa. 
Skeats, E. M., El Paso, Tex. 

WATER WHEELS. 
Dayton Globe Iron Works, Dayton, Ohio. 
Doble Co., Abner, San Francisco, Cal. 
Cassel Aut. Water Motor Co., Seattle, Wash. 
Leffel, J., & Co., Springfield, O. 
Pelton Water Wheel Co., San Francisco, Cal. 
Risdon Iron Works, San Francisco, Cal. 
Stilwell-Bierce & Smith-Vaile Co., The, Day- 

ton, 0. 
Wood, R. D., & Co., Philadelphia, Pa. 

WELDLESS STEEL FLANGES. 
Latrobe Steel Co., Philadelphia, Pa. 

WELL DRILLERS. (See Prospecting Contract- 
ors). 

WELL DRILLING MACHINERY 
Leschen’& Sons Rope Co., A., “st. Louis, Me. 
Oil Well Supply Co., Pittsburgh, Pa. 
Pierce Well Eng. & Supply Co., N. Y. 
Sullivan Machinery Co., Chicago, Il. 
William Bros., Ithaca, N. Y. 

WHEELS, CAR. 
Allis-Chalmers Co., Chicago, Ill. 
American Eng. Works, Chicago. 
Archer Iron Wks., Chicago, I1l. 
Chester Steel Casting Co., Philadelphia, Pa. 
Taylor Iron & Steel Co., High Bridge, N. J. 
Watt Mining Car Wheel Co., Barnesville, 0. 
Wonham-Magor Eng. Works, New York. 

WIRE CLOTH. 
Aitchison, R., Perforated Metal Co., Chicago. 
Harrington & King Perf. Co., Chicage. 
Ludlow-Saylor Wire Co., St. Louis, Mo. 
Michigan Wire Cloth Co., Detroit, Mich. 
Tyler, W. S., Company, Cleveland, O. 

WIRE, WIRE ROPE AND CABLES. 
Amer. Steel & Wire Co., Chicago, Ill. 
Binder, Carl, Chicago, Ill. 
Besly, O. H., & Co., Chicago, Ill. 
Broderick & Bascom Rope Co., St. Louis, Me. 
Brown Hoisting Machinery Co., Cleveland, 0. 
Hazard Mfg. Co., Wilkes-Barre, Pa. 
Leschen & Sons "Rope Co., A., St. Louis, Me. 
Ludlow-Saylor Wire Co., St. Louis, Mo. 
Macomber & Whyte Rope Co., Chicago, IL 
Roebling’s J. A., Sons Co., New York. 
Trenton, The, Iron Co., Trenton, N. J. 

WIRE ROPE TRAMWAY (AERIAL). See Ca- 
bleways (Suspension). 

WIRE ROPE TRAMWAYS AND HAULAGE 
MACHINERY 

Amer. Steel & Wire Co., Chicago, Ill. 
Binder, Carl, Chicago, il. 
Broderick & Bascom Rope Co., St. Louis. 
Brown Hoisting Machinery Co., Cleveland, 0. 
Colorado Iron Works Co., Denver, Colo. 
Flory Mfg. Co., 8., Bangor, Me. 
Hammond Mfg. Co., Portland, Ore. 
Leschen & Sons Rope Co., A., St. Louis, Mo. 
Lidgerwood Mfg. Co., New York. 
Macomber & Whyte Rope Oo., Chicago, TIL 
Montgomery Mach. Co., J. H., Denver, Cole. 
Roebling’s, J. A., Sons Co., New York, M. Y. 
Trenton, The, Iron Co., Trenton, N. Y. 
Vulcan Iron Works, San Francisco, Cal. 
Webster, Camp & Lane Mach. Oo., Akron, O. 

WRECKING UARS. 
Bucyrus Co., South Milwaukee, Wis. 

WRENCHES. 
Armstrong Mfg. Co., Bridgeport, Cons. 
Besly, C. H., & Co., Chicago, Ill. 
Crane Co., Chicago, Ill. 

ZINC ORES. 
Calkins Co., The, Los Angeles, Calif. 
Fuerst Bros. & Co., New York. 
Illinois Zine Co., Peru, TL 
Vogelstein, L., New York. 

ZINC DUST. } 
Fuerst Bros. & Co., New York. 
Klipstein & Co., New York. 
Pacific Tank Co., San Francisco, Oal. 
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DEALERS IN ENGINEERING INSTRUMENTS AND DRAWING MATERIALS. 

Established 1872, 

F, E. BRANDIS, SONS & CO, 
ENGINEERING 

INSTRUMENTS 
FOR ALL PURPOSES, 

ROOKLYN, N.Y 
} I nr appl 

EUGENE DIETZGEN CO. 
181 Monroe St., CHICAGO 
119-121 W. 23 St.. NEW YORK 
508 Market St., SAN FRANCISCO 

Manufacturers and Importers of 
Engineering and Drawing Instruments 

OF EVERY DESCRIPTION 
Send for new 345-page Illus- 

trated Catalogue 

Cut about % size. 

ESTABLISHED 1845. 

W.&L.E.GURLE 
Largest Manufacturers of 

Civil Engineers’ and Surveyors’ Instruments 

Send for Illustrated Circular Price List 
showing latest improvements, 

TROY, 

MAHN & CO., y NY. 
300-302 OLIVE STREET, ST. LOUIS, MO, 

MANUFACTURERS OF 
Surveying, Engineering and Mining 

INSTRUMENTS, 

Illustrated Catalegue on application. 

"THE Oldest, the Best Known, 

the Widest the 

Most Authoritative Journal in 

the Mining Field is your BEST 

advertising Medium. 

Circulated, 

THE ENGINEERING 
and MINING JOURNAL 
FULFILLS ALL THESE CONDITIONS 

NS Mure a etnees mi 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 acentral post on 
main telescope as top telescope. Similar devices are in- 
fringements and willbe prosecuted. Information leading 
to conviction will be liberally rewarded. 

LARGE ILLUSTRATED CATALOGUE ON APPLICATION 

SLB iB ie ER Re | SC an * 
) oe o if Ta 

Hi Sa ida vi ie a 
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EVER BRIGHT AND (CLEAR 
ARE THE MARKINGS ON A 

Lufkin Steel Measuring Tape 
“hey are etched on the metal itself and can never be effaced. 

wees an improvement this is on such old-fashioned expedients as rivets 
and soft metal? 

Accuracy guaranteed. Tapes graduated to metric system if you wish. 

Send for Catalogue 10 

LUFKIN RULE CO. 
Saginaw, Mich. N.Y. Office: 291 Stewart Building. 

MAI ©© zz» yy MMA 

THE ENGINEERING AND MINING JOURNAL. 

The Brunton Patent Pocket Transit sev im the sccompanying illus- 
pact, and accurate pocket instrument made for preliminary surveys. 

WM. AINSWORTH & SONS, 

KEUFFEL & ESSER CO. 
NEW YORK. 

Chicago, St. Louis, San Francisco. 

Drawing Materials 
Surveying Instruments 

tration is the most convenient com- 

Over 1,300in use. Send for 

Catalog B-8 for complete des- 

cription. 

Our Repair 

Department 

handles all repairing of engineers’ 

instruments and scientific appar- 

atus in a thorough manner and 

with despatch. 

DENVER, COLO., U. S. A. 

Branches: 

~, A. LIETZ CO. 
— SCIENTIFIC INSTRUMENT MAKERS 

introdsced Specs ALUMINUM ALLOY 
For Transits and Levels. Acknowledged by Authorities 

422 SACRAMENTO ST. 

SAN FRANCISCO, CAL. 
Established in 1882 Send for Catalogue 

We manufacture 

DRAWING TABLAS in great variety, also with 
patent wheel-lift and with double column 
(with Boards) up to 54x120 inches. 
COMPLETE CATALOGUE ON APPLICATION 

THE LEVER 

BUFF & BUFF MFG.CO. 
TRANSITS and LEVELS 

With all the Latest Improvements 
for Mine and City Surveying. 

Adjustment Treatise No- 4 Mailed 
Gratis. Sent for Catalogue No, 30, 
JAMAICA PLAIN, FASS. 

SEND, FOR DESCRIPTIVE CIRTULAR, 

THEO. ALTENEDER & Song, Pricavevria 

Mining aad all Scientific 
oo Instruments 

Manufactured 
and Repaired 

ME OH 0 
400, 402 Locust St. 

ESTABLISHED 1820, 

" YOUNG & SONS, 

Engineering, Mining, 
and Surveying 
Instruments, 

NO. 43 NORTH SEVENTH ST., 
PHILADELPHIA. 

PHILADELPHIA, - PA. 

Established since 1815 
LALLIE INSTRUMENT CO. 

DENVER, COLO. 

vee HELLER & BRIGHTLY, oa ecm new v - bs 

enero pass reads all horizontal and 
ENGINEERING | t t vertical angles to single minutes 
MINING AND ns rumen $ Catalogue Mailed 
SURVEYING Oe 

Cor. Spring Garden St. and Ridge Ave., 
HILADELPHIA, PA. 

Catalogues on Application. ADVERTISE where the great- 
est number of your prob- 

able customers will see your an- 

nouncement. If your customers 

Telluride, 

Satwpit, 

Ophir, 

Rico, 

Dolores, 

Mancos, 

La Plata 

and 

Durango. 

are interested in mining or metal- 

lurgical matters, ENGINEERING 

AND MINING JourRNAL is the paper 

they all read. 

FRENCH LICK SPRINGS 
In the Highlands of Southern Indiana 

The Carisbad of Ameriea. 

Opening up the most magnificent 
scenery in the Rocky Mountains, 
and passing through the 

Famous Gold and Silver Fields of 
San [liguel and Dolores Counties. 

And The 

Montezuma and ShenandoahValleys 
The Great Agricultural Region of 

The Dolores River. 
This line brings the tourist with- 

in easy ride of the wonderful 

Homes of the Cliff Dwellers. 

RIO GRANDE-SOUTHERN 8. 
DENVER, COLO. 

New Fireproof Hotel, Golf Links, 

Kentucky Saddle Horses, Trap 

Shooting, etc. 

Two Trains Daily from Chieage 
via Monon Route. 

Writs for booklet, mentioning Engineering ama 

Mining Journal. Address, 

Frank J. Reed, G.P.A., 

Monon Route, Chicago. 



64: THE ENGINEERING AND MINING JOURNAL. 

DEALERS IN ASSAYERS’ AND CHEMISTS’ SUPPLIES. 

IF it CAN BE MADE OF you BAKER & COMPANY, 
siteeeiacacit 408 N. J. R. R. Ave., Newark, N. J. 

Pp L A 
I I N 

i M: 
New York Office, 120 Liberty Street. 

FROM /f botarented, conti Paes menemnntnp Plati- 

PLATINUM, 
GOLD and SILVER 

JOHNSON, MAITHEY & €0., Ltd. 

Assayers, Refiners and 
Metallurgica! Chemists 

LONDON. 

— 

Hoskins’ Patent Hydro-Carbon 
Blow-Pipe and Assay Furnaces 

No dust. Noashes. Cheap, effective, economical, 
portable and automatic. Send for Price List to 

WM. HOSKINS, 

81 South Clark St, Room 57 CHICAGO, ILL. 

74 te 81 Hatton Garden, 

Founded !725 
The Pennsylvania Salt Manufacturing Company 

Incorporated 1850 

Importers of KRYOLITH and Manufacturers of PURE ALUMINA 
(for Aluminum). 

LUMP AND GROUND ALUM 
BICARBONATE, CAUSTIC AND CRY STAL SODA, 

SAPONIFIER LYE BLUE VITRIOL, 
LEWIS 098 Gat CENT POWDERED LYE, 

EENWICH CRUSHED POTASH COPPERAS, 

115 Chestnut St., Philadelphia, "Pa. SULPHURIC, BETTINED SALT CAKE, IC. 

NATRONAPOROUS ALUM, 
U7 TE ‘SEWER PIPE TILE 

Butte, MONTANA. USA. 

When Ordering 

Chemicals specify B & A's 

= _ Th PURE and Prod Mri" ASSAYERS SUPPLIES The BEST Results _ 
FIRE BRICK, TILE, ETC. Order direct, or through the nearest Jobber 

THE BAKER & ADAMSON CHEMICAL COMPANY 
Established since 1882. 

Works: EASTON, PA. 

Mining Investor 
Answers all Questions 

concerning Mining Com- 

panies of Colorado 

FREE 
of charge to subscribers 

Write for sample copies 

and full particulars to 

The Mining Investor 
Colorado Springs, Colorado, 

The Mondyke of Arizona 
THE PRESCOTT AND 
EASTERN RAILROAD 

ENTERS AN 

EXTREMELY RICH 
MINING COUNTRY 

The opening of this road makes easy of 
access one of the richest Gold and Cop- 
per mining districts in the world. Hun- 
dreds of prospectors are turning their 
attention to this section. Take the 
ate hd System to Ash Fork, thence 
via 
SANTA re PRESCOTT, AND PHOE- 

NIX RAILWAY TO 

PRESCOTT 
This latter road also reaches Wicken- 
burg, where is located the great Vul- 
cher Gold Mine, and where the recent 
marvelous Gold strike was made in the 
Ora Grande. 

For further information and descrip- 
tive literature, address, 

H. P. ANEWALT, 
Gen. Frt. and Passgr. Agt. PRESCOTT, ARIZ 

A CAREFULLY SELECTED and ACCU- a 

Minerals RATELY LABELED COLLECTION of 
SPECIMENS is INDISPENSABLE to 
EVERY MINING MAN & ss & 

For 26 years we have been selling practical cabinets to schools, colleges, students, 
tonnes aaa experts, and refer you to any mining school or college. 

e¢ above is listed in our illustrated catalogue (sent on re uest) as “No. 8, 
Speciatists’ Collection, 600 specimens, averaging 1%x1% inches, $110, in cabinet.” 
Embraces all the ores of the common, and all the important rare metals; also the 
valuable non-metallic minerals, and man pose ny | species. A complete technical 
and scientific collection combined. Each specimen labeled with name, composition, 
form and locality. Minerals in cabinet 20 inches square by 13 inches high, weigh 80 
pounds. A hun red other sets at $8.60 and upwards. Send for ae. 
_ purchase in quantity specimens of ores or crystals. Mail or 2 ounce 

FOOTE MINERAL CO. 

1317 Arch Street, Philadelphia, Pa. 

24 Rue du Champ de Mars, Paris 

DECEMBER 27, 1902. 

PENN SMELTING AND REFINING WORKS 

ASSAYING, REFINING, TESTING, 'ETG. 
Gold, Silver, Platinum, Etc., Bought 

908 Filbert Street, PHILADELPHIA, PA. 

PALMER’S Hollow Concrete Building Blocks 
and Building Block Machinery. 

Machines and Exclusive Territory for Sale. 

These Machines and the Blocks are both 
patented, and the only ones in the United 
States, and users of either will be prosecuted 
according to law unless licensed by the paten- 
tee, H. S. Palmer. A complete system of con- 
crete Construction. thoroug rhly practical and in 
use in various parts of the United States. 

Contracts Taken for Buiidings. 

HARMON S. PALMER, 

Home Office, Washington, D. C. 

MINERALS AND HOW TO 

STUDY THEM 

By E. S. DANA. 

An attractive and easy book for stu- 

dents in elementary mineralogy, embrac- 

ing the following divisions: 

Minerals and Mineralogy. Introduc- 

tory Remarks. Some Preliminary Hints 

as to How to Study Minerals. The 

forms of Crystals and Kinds of Struc- 

ture. The other Physical Characters of 

Crystals. The Chemical Characters of 

Minerals. The Use of the Blowpipe. 

Description of Mineral Species. The 

Determination of Minerals. Appendix. 

General Index. Index to Mineral Spe- 

cies. 12mo, cloth, freely illustrated, 

PRICE, $1.50 

Engineering & Mining Journal, 

261 Broadway, New York 

Manufacturers 
Will be interested in learning about 

the 

Cheap Fuel 
To be obtained along the lines of 

the 

Santa Fe System 
South Eastern Kansas has nat- 

ural gas and excellent steam coal 

in abundance. Colorado and New 

Mexico are working vast deposits 

of both hard and soft coal, as well 
as manufacturing great quantities 
of coke. 

Recent developments of fuel oil 

in California and Texas have rev- 
olutionized the steam fuel situation 
in those States. 

For information concerning eco- 

nomical manufacturing locations, 
address 

WESLEY MERRITT 

Industrial Commissioner 
The Atchison, Topeka @ 

Santa Fe R’y System, 
CHICAGO. 
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Everything Necessary for ASSAYERS and CHEMISTS 

‘Balances and Weights of every description. 
Chemicals and Acids, Platinum, Glass and 
Porcelain Ware. U. S. Mint Assaying App. 

New Electric Furnaces for Assaying and Analysis 

EIMER & AMEND, rark3°aVvinuze NEW YORK 
Sensibility 1-200 Mg. 5-in. Beam. 

ESTABLISHED IN 1840 

HENRY TROEMNER, 
911 Arch St., Philadelphia. 

The Most Direct Route to the 

; I MINING REGIONS 
SS OF 

KOOTENAY, NEW ONTARIO, YUKON and ALASKA 
For full information, passenger and freight rates, apply to 

E. V. SKINNER, W. A. KITTERMASTER, 

353 Broadway, New York. 234 La Salle St., Chicago, Ill. 

ean 
\PACIFIC 

Assay Balances and Weights 
In use in all the U. S. Assay Offices 

in America, 

PRICE LIST ON APPLICATION 

ALL KINDS OF SHAPES 

Grate Tile and Clay 

The A. F. SMITH CO, SEW gxtontos 

STYLE R. 
Manufacturers of 

Assay & Chemical Balances process SULPHUR REFINING APPARATUS 
Mine Examination: Ore Sample Tests 

Special attention and interest in the DE. |} 

VELOPMENT of domestic native SULPHUR 

DEPOSITS. 

EDW’D F. WHITE, 

Mec. Engr., Pres. and Mer. S. C. W. S. Co. 

Brimestone Refiners, Bayonne, N. J- 

Special attention called to our new and 
improved Portable Balances; also well 
adapted for Laboratory use. 

3000 LARIMER ST. 
DENVER, COLO. U. S. A. 

HENRY HEIL GHENIGAL GO. 
212 & 214 South Fourth Street, 

ST. LOUIS, MO. 

ASSAY AND LABORATORY SUPPLIES 
Ohomical Apparatus and Chemicals 

AGENTS for the U. 8S. for the celebrated 

BATTERSEA CRUCIBLES, 
MUFFLES, SCORIFIERS, Ete. 

oda Ash, Bone Ash and Heavy Chemicals 
@ldest and Largest House in America 

Before buying elsewhere, apply to us fer 
prices, Satisfaction guaranteed. 

Strictly C. P. Acids and Ammonia 
For Laboratory Use and Fine Chemical Work. 

MANUFACTURED BY 

Western Chemical Man'fg Co., 

Also Gommercial Acids. 

Denver, Colo, 

APYERTISE where the greatest number of your probable customers will see 

your announcement. If your customers are interested in mining or metallur- 

gical matters, Engineering and Mining Journal is the papor they @// read! 

THE UNITED ZINC & CHEMICAL CO. 

Manufacturers of AC IDS Commercial and C P, 

We are prepared to make quick shipments from our branches at 

Chicago, IIL, St. Louis, Mo., and Kansas City, Mo 

Sulphuric, Muriatic, Nitric 
and Mixed Acid for 

Powder Makers. 

Pennsylvania Smelting €0., 

Pittsburgh Refined Lead, 

Pay special attention to making of 

SILVER FREE 

Write us regarding your requirements. 

General Offices, Kansas City, Mo. 

We ship in Tank Cars, 

lron Drums, Carboys, 

or Bottles 

STRIGTLY GHEMIGALLY PURE 

ACIDS AND AQUA AMMONIA 
Especially Adapted to Laboratory Work. Manufactured by 

THE GRASSELLI CHEMICAL COMPANY, 
General Offices and Principal Works, CLEVELAND, OHIO, U. S. A. 

STOCKS AT AGENTS: Philadelphia, Pa.: 

68-65 Wall Street, New York. Wm. M. Wilson's Sons, 225 Dock Street. 
Tremley, N. J. Milwaukeo, Wis. Baltimere, Md.: 
‘Cincinnati, O James oe 210 apenas Whart. ' |, O. Bast Chicage, Ind. 
Beaver Falls, Pa. St. Louis, Mo. cage, 8 
Birmingham, Ala. Paul, Minn. James H. Bhodes & Co., 42-44 Michigan Ave. 

TEST LEAD and LITHARGE 
Lead either granulated sheet, or in bars. 

Purchase Lead Ores, Drosses and Residues. 

Office: 331 4th Ave., PITTSBURGH, PA, 

Works: CARNEGIE, PA, 

No. 045 Button Balance 
SIX INCH BEAM 

SENSIBILITY 1-50 MILLIGRAMME. 
This balance was designed with a view to fur- 

nishing an accurate and reliable balance for 
silver button and moderately accurate gold but- 
ton work. 

It has all our latest improvements and is an 
up-to-date balance in ever particular. 

If you are in the market for a good, cheap 
balance, write us for particulars. For complete 
description of this and other balances, send for 
Catalogue A-8 to 

Wm. Ainsworth & Sons 
Denver, Colo., U.S.A. 

Smith & 
Thompson 

Manefacturers 
of Fine 

ASSAY 
BALANCES 

Write ter 
Catalegue 

2219 Stent St. 
DENVER. - COL. 

Established 1859 

HeMman Kohibusch, $f., 
“tan 
Manufacturer of 

For every purpose where 
, accuracy is required. 

Send for [lustrated 
Catalogue. 

“ ABERNANT ” 

Fire Bricks 
Successor to 
A. T. CHUR 

Dinas Silica 

Walter Chur 
Sole Agent 1!9 Barclay St., New York 

Kennicott 

Water Softening 

Machines 
now under construction will soften 

4,548,000 Gallons 

of water daily. 

Kennicott 

Water Softener Co. 
3569 Butler St., CHICAGO 

Eastern Office 

170 Summer St., BOSTON. 
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a AT OO Machinery Hall, Armour Inst. 

THE BIGGEST CAPITAL a young man has 
to invest is his spare time. 

The 

Merrill Pipe Threading 
and Cutting Machine 

For MINES, MILLS, POWER PLANTS 
and FACTORIES 

Machines for Hand 
Machines for Power 

Combined Machines for Hand and Power 

Send for Catalogue ‘* FE.” 

Correspondence Courses in 

ENGINEERING. 
Electrical, Stationary, 
Sanitary, Architecture, THE MERRILL M FG. CO. 
Mechanical, Marine, TOLEDO, O., U.S. A. 
Locomotive, Mechanical Office : 
Navigation, Drawing, European : 

Perspective Drawing, 
Sheet Metal Work, 2 

Textile Manufacturing. 

Also 40 Short Special Engineering 
Courses. 

THE FAIRBANKS Co., 72-80 City Road, London. 

INSTRUCTION UNDER MCMBERS 
OF FACULTY OF ARMOUR INSTI- 

TUTE OF TECHNOLOGY. WORLD LIFE 
BY PROFESSOR ALEXANDER WINCHELL 

All students are under the instruction 
of the very men who preside over the 
i hor rms and teach the classes of 
the Armour Institute of Technology. 
All work, therefore, will receive full 
credit toward resident work at Armour 
Institute should the student at any 
time continue his studies there. 
_For Example: Parts 1-6 of Mechan- 
ical Drawing, mastered under these aus- 
pices, will be accepted as entrance prep- 
aration on that subject to College of 
enone. 
_ As a help in their studies, students 
tn full engineering courses are fur- 
mished a Technical Reference Library 
(in 10 volumes) in addition to regular 
tnstruction papers. Catalogue sent up- 
on request. 

American School of Correspondence 
at Armour Institute of Technology 

CHICAGO - RE ILL. 
Mention Engineering and Mining Journal. 

ES PATENT 
Fores IESTOCKS 
Keceived Highest Medal Awarded at 

both Paris and Chicago 

An important treatise on comparative geology, embodying a careful 

study of the formation, growth and decay of worlds from their genesis 

to their dissolutions. A work of erudition and careful thought. Written 

in facile and easy English. 12mo, cloth, illustrated. 

PRICE, $2.50 

Engineering and Mining Journal 
261 Broadway, New York 

PIPE CUTTING AND 
THREADING MACHINERY 

One man can cut off and thread 

12 in. pipe by hand. 

No Extra Vise Required 

Our Machinery is Designed 

for Hand or Power. 

OUR CATALOG 
FREE. 

me CURTIS & CUNTIS (0 
5 Garden Street, 

New York 

BRIDGEPORT, CONN 

DECEMBER 27, 1902. 

ASBESTOS 
and ASBESTIC 

A new edition of this valuable work by 
Robert H. Jones, F. S. A., Mineralogist 
and Asbestos Specialist, almost entirely 
re-written, containing many new facts and 
bringing the subject down to the recent 
important developments at Danville, Que. 

Fully illustrated by many line Collotypes 
and Plates. 

PRICE $6.00. 

ENGINEERING AND MINING JOURNAL, 
261 Broadway, New York. 

Banner Gold State 

Colorado produces more gold 
than any State in the Union 
and the 

Colorado & 
Southern 
Railway 

offers the best service to all 
the principal Mining, Finan- 
cial and Commercial centers 
in the State, Be sure your 
ticket reads C. & S. 

T. E, FISHER, 
General Passenger Agent, 

DENVER, COLO. 

Sturtevant Steam Fans 
With Direct Connected Engines 

STURTEVANT STEEL PLATE STEAM§FANS 

In countless variety are built for purposes of Ven- 

tilation, Mechanical Draft, etc. The engines are 

specially designed for direct connection and make it 

possible to operate the fan at any time independently 
of other machinery. We can meet any requirements 

as to volume, air pressure, type of fan, etc. 

B. F. STURTEVANT CO. 
BOSTON, MASS. 
PHILADELPHIA CHICAGO LonpDoN 
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Blast Furnaces, 
Steel Works, 

Rolling Mills, 

Stratton Separator 
Insures DRY STEAM 

no matter how long your steam pipe, nor how 
much your boiler may prime. 

SEND FOR OUR NEW CATALOGUE. 

The Goubert Mfg. Co. 
NEW YORK, U. S. 

NGINEERING AND 
MINING JOURNAL 
is the authority upon all 

mining and metallurgical sub- 
jects. Sample copy will be 
sent to any one interested in 
them. 

THE 

Mining Man’s 
Favorite Route 

IS THE 

IO GRANDE aE EN 
BETWEEN 

Denver, Colorado Springs, Pueblo 
and Florence, Cripple Creek, Lead- 
ville, Glenwood Springs, Aspen, 

Gunnison, Lake City, Creede, 
Durango, Silverton, Telluride, 
Ouray, Bingham, Tintic, Park City, 

Mercur, Marysville, Gold Moun- 
tain, Deep Creek, La Sal. 

Reaching all the Mining, Milling, Cyanid- 

ing, Chlorinating and Smelting centers in 

Colorado and Utah, and all mining points 

in California, British Columbia and the 

Pacific Northwest by close connection and 

a p¢rfect system of through car service. 

Pullman Palace and Tourist Sleeping Cars 

between St. Louis, Chicago, Denver and 
San Francisco, Los Angeles and Portland. 
Dining Cars (services a la carte) on all 

through trains. 

For illustrated Pampblet address 

S. K. HOOPER, 
G. P. & T.A., DENVER, COLO. 

a 
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Self-Supporting 
Chimneys, 

Riveted Pipe, 
Converters, Ladles 

Etc. 

The T. A. Gillespie ( ompany, Engineers and Contractors, 

Manuf ‘ ‘ PITTSBURGH OFFICE, Westinghouse Building. 
Manufec- Riveted Steel Pipe.  huw york OFFICE: Eines Belding. _ 

A. WYCKOFF & SON CO,, Elmira, N. Y. 
mice Patent Waterproof 
eyes Steam-Pipe Covering 

: For oe, and insulating 
exposed steam pipes in mine 

A-Tin Lining. B-Ashes- shafts and wet places. Acid Proof 
tos. C—Wood =~ Mine and Coke Oven Use. Works successfully as dis- 
rugated Paper. E- E-Wood woop PIPE harge or suction lines. Not injured by sulphur water. 
F—Asphaltum Coating Made tor pressures un to 400 ft. Send for catalogue and pricc list. 

DRAFT STAGKS 
RIVETED STEEL PIPE 
ORE GHUTES ROASTING FURNAGES 
HEAVY PLATE WORK SMELTERS, ETG. 

BUILT FROM THE DESIGNS OF ENGINEBRS 

The Enterprise Boiler Co., Youngstown, Ohio 

GYANIDE TANKS 
HOT METAL GARS 

ee SHEET STEEL WATER PIPE 

FOR MINE OR IRRIGATION USE 
Transportation and connecting in aan places is EASY. Why notsave a lot of money on long lines by using this pipe. 

Made in Sings’ Cheetah in teagthe of 10 Feet 
16 and light 

Write us stating 
requirements. TALLERDAY STEEL PIPE & TANK CO. “ows” 

ENGINEERING AND MINING JOURNAL is the authority upon all mining. 
and metallurgical subjects. Sample copy will be sent to anyone interested 

in them. 

Our Improved 

Direct 

CONNECTED 

VENTILATING 

FANS 

Lead all others 

Complete 

MINE 

Equipment 

Furnished 

Eagle Iron 

Works 
DES MOINES, 

IOWA. 

ects Ser ae 

ROOTS SPIRAL RIVETED P| PE 

ROOT’S 

| SPIRAL RIVETED PIPE | 
Plain Black. 

GALVANIZED 
or 

ASPHALTED. 

“ 

SUITABLE FOR 

Water Works, 

. Irrigation, 

Pump Suction, 

Pump Discharge, 

Paper Mills, 

Exhaust Steam, 

ROOT’S 

Sectional Watertube 

BOILER. 

2S to SOO H. P. 

All Parts Interchangeable, 

“ 

ADAPTED FOR 

Wagon or Muleback 
Transportation, 

“* 

Vv Send for Catalog. 

u Abendroth & Root Mfg. Co. yi 
99 John St, N. Y. 
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| DVERTISE where the greatest 

A number of your probable cus- 

tomers will see your announcement. 

if your customers are interested in 

mining or metallurgical matters, 

ENGINEERING AND MINING JOURNAL is 

the paper they all read. 

R, D, WOOD & CO, 
400 Chestaut St, Philadelphia, Pa. 

OF WITH PRODUCERS... 

The best Producer 
for either Bituminous 
or Anthracite Coal or 
Lignite; absolutely 
continuous in opera- 
tion, as the fire is 
cleaned without stop- 
ping the flow of gas. 
Less labor required 

and less 
waste than 
inany other 
Producer, 
Produces 
gas for fir- 
ing Lime, 
Brick and 
Pottery 
Kilns,Sugar 
House Char- 
coal Kilns, 
Boilers, etc. 
Also appli- 
cable to all 
Regenera- 
tive Furna- 
ces. 

Send for 
Pamphlet. 
Cast Iron 

Pipe. 
Matthews 

Fire 
Hydrants, 

Gate Valves, 
Valve Indi- 

eet 5 Pe ; : cator Posts. 
- Heavy 

Loan Cast- 
ings, Special Machinery, Water Power Pumps 
and Turbines Hydraulic Jib and Traveling 
Cranes, Freight and Car Lifts, etc. Gas Holders 
and Gas Machinery, Ore Roasting Furnaces, 
Zine, Copper and Lead Furnaces. 

~~ seal 

suipers GAS POWER PLANTS | 
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High Pressure 
Hot Water 
Restarting Injector 

Surpasses all others in results 
HANDLES HOTTER WATER STARTS LOWER—18 to 20 Ibs. steam. 

135° to 140° Fahr. on 75 to 100 Ibs. steam Others require 22 to 25 Ibs. 
Others stop at 120° to 125° on WORKS HIGHER—200 to 225 Ibs. steam. 

60 to 80 Ibs. steam Others reach their limit at 150 to 160 Ibs. 

All these results are reached with ONLY FIVE WORKING PARTS. 

Largest Injector Manufacturers 
in the World. Penberthy Injector Co. 3587364, Hoiden Ave 

Oil Chemists Handbook 
By E. HOPKINS 

A practical working manual, told in clear and concise language 
for the use of manufacturers, dealers and chemists. 

with numerous charts. 

PRICE, $3.00 

Engineering and Mining Journa 

with best practice 
products. 

BOSTON OFFICE: 
143 High Street. 

8vo. cloth, 

| 261 BROADWAY, 
’ NEW YORK CITY 

Michigan Brass & Iron Works 
VALVE AND 

HYDRANT MAKERS 

Everything that is modern and consistent 
is incorporated in our 

General Office and Plant, 

DETROIT, MICH. 

Valves of every description built and de- 
signed for water plants. 

Michigan Standard Sluice £ 
Pressure Gates, both single and double disc, 
designed for reservoir and filter beds. 

We are glad to submit designs and esti- 
mates upon everything pertaining to valves. 

and_ Light 

NEW YORK OFFECE: 
105 Beekman Street 

JERSEY CITY, N. J. U.S. A. 

JOSEPH DIXON CRUCIBLE CO. 
Established 1827. Oldest and Largest House in the Trade. 

Graphite, Plumbago; 
Black- Lead, 

Pencils, Crucibles, Stove Polish, Lubricants and Graphite Products of all kinds. 

DECEMBER 27, 1902. 

THE McKIM 
GASKET 

A profitable Gasket to buy be- 

cause of its great durability. 
Made of rubber encased in 

soft rolled copper—extra an- 

nealed—so that it will accom- 
modate itself to faced or rough 

joints, and withstand abnormal 
pressure, temperature or circu- 

lation. 

- Made in all sizes for man- & 

m hole, handhole and pipe fittings. § 
Write for prices and catalog. 

McCORD & CO. 
108 Broadway, NEW YORK 
1430 Old Colony Bldg., CHICAGO 

URNED Inside Out, Upside 
Down, In a Loop, Under the 

Bear’s Den, Over the Eagle’s Nest, 
Through Small Crevices, Crooks and 
Turns in the Massive Rocks and re- 
turned in the Original Package, feel- 
ing better than ever before. 

A TRIP T0 CRIPPLE CREEK 
over 

THE FLORENCE AND CRIPPLE CREEK 
RAILROAD 

The GRANDEST Mountain Scen- 
ery in the world. Greatly reduced 
rates now in effect. Trains connect 
with the Denver-and Rio Grande 
Railroad at Canon City and Florence. 

L. R. FORD, 
Vice-Prest. @ Traffic Manager, 

Boston Block, Denver, Colo. 

Bick & Drain Tle Machinery 

E. M. FREESE & CO., Galion, 0. 
Catalogue Free 

CORRESPONDENCE SOLICITED, 
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SVE ae 

The Mines 
of Montana, Idaho, Oregon and 

Washington 

are legitimate and immensely profitable 
business enterprises. 

If interested in Yining investigate the 
Northwest. 

GREAT NORTHERN RY. 
Short route tothe Northwest. 

tnformation and Rates, 413 Broadway, N.Y. 
or F. I, WHITNEY, G. P. & T. A., 

St. Paul, Minn. 

| Engineering and Mining Journal, $5 a Year in Advance | 

Oil is Unnecessary 
WITH 

GRAPHITE BUSHINGS 
Unequalled for Pulleys 
on Hoisting Machin- 
ery and Loose Pulleys 
everywhere. 

Graphite Lubricating (0, 
CHURCH ST, 

Air, Water, 

THE ENGINEERING AND MINING JOURNAL. 

55-57 Market St., Chicago. 

P. & B. PAINT 
P. & B, Roofing put up in Rolls to lay 200 square feet, 
with Paint and Nails. Absolutely Acid and Alkali Proof. 

PARAFFINE PAINT CO., Manufacturers 

ENGINEERING AND MINING JOURNAL is the authority upon all mining and metal- 
lurgical subjects. Sample copy will be sent to anyone interested in them. 

ASBESTO-SPONGE FELTED 
SECTIONAL 

PIPE COVERING 

120 Pearl St., Boston. 

312-314 W, 5th St 
’ 116 Battery Street, 

40 Pearl St., Buffalo. 

For Mines. 
Smelters. 
Chlorination 
Works. 
The Cyanide 
Process. 

MADE from pure 
long-fibred As- 

bestos and a small 
amount of granula- 
ted Sponge. Com- 
petitive tests have 

MANILA ROPES, ., Los Angeles 
San Francisco 

g (B 

ORDER YOUR WIRE ROPES 
FILLED WITH 

IRONSIDES FILLER 
WATER PROOF 

IRONSIDES 

PAINTS 

Get Catalogue 8. 

THE IRONSIDES COMPANY 
COLUMBUS, OHIO, U. 8. A. 

Eng ineers 
" Say 

Bound Brook, N. J. 

Steam, 

GET THE BEST 

FROM 

The Manhattan Rubber Mfg. Co., 

18 Vesey Street, New York. 

WISGONSIN FLAKE 
GRAPHITE LUBRI- 
GANT has no grit— 
obviates all friction— 
is best for all purposes. 
A free sample for the asking 

proven beyond a 
doubt that it is a 
most superior insu- 
lator. As it is very 
elastic, it is especially 
valuable where there 
is danger from mo- 
tion and vibration. It 
is adapted for the 
highest steam 
pressure. WISCONSIN GRAPHITE CO. 

Box No. 28 

PITTSBURG, PA. 

NEW YORK OFFICE : Telephone, 
253 Broadway. 5426 Cortlandt. 

NAT TYLER, REPRESENTATIVE. 

Sending for Leaflet A 
Z, or one of our repre- 
sentatives is like deposit- 
ing money in the bank. 

, 

H. W. JOHNS-MANVILLE CO., 
1o0o WILLIAM ST., NEW YORK 

MILWAUKEE BOSTON CLEVELAND 
CHICAGO PHILADELPHIA NEW ORLEANS 
ST. LOUIS PITTSBURG LONDON 

Lowest in Price W.KP.LPAINTS engines Ss om 
Pacific Refining & Roofing Co. 

113 NEW MONTGOMERY ST. - - - SAN FRANCISCO 

Acid and Alkali Proof 
Odorless and Safely Applied 

the Bear Brand Fuse 
iT} is the leadi .day. Bei CHM ae § _ e lea ing Fuse on the market to-day. Being made of the 

* Pa) PRE P est materials and by the oldest manufacturers insures its 

TL Ly. Me haa hala ee) quality. It burns SLOW but SURE. Our Fuse is the 

a aie ws STANDARD Fuse of the world. We make all kinds of 

Fuse for all purposes. All Powder and Hardware Compa- 

nies handle our goods. Ask for our Brands. 

ENSIGN, BICKFORD & CO., San Francisco, Cal, 

aay 
Aa corer any 

ea 

eé2 

Transmitting. 

Elevating. 

Conveying. 

Concentrating. 

THE RHODE ISLAND GRAPHITE CoO. 
Miners and Manufacturers of High Grade Amorphous Graphite 

For Paints, Foundries, Stove Polish, Etc., Etc. 

PROVIDENCE, Reek. Oa S.A.. 

= Detroit Sight Feed Lubricators 
possess all the improvements and good features that 
have been suggested by our own and our customers’ 
experience during the past 20 yeams. 

They are being used by more than 9-10ths of the 
prominent 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 al) 
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 CO., Detroit, Mich. 

Suction. 
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Largest Manufacturer in 

Joplin of 

OF ALL KINDS 
AE TELN Mai J. W. FREEMAN meeeyyy A i 

Joplin, Mo Aaah i , ° i Ae 

Correspondence Solicitee He win 
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$5.00 a Year in Advance 

miritm “The 

For the Complete 

= aT Separation of Solids 

Maa aG i = || from Liquids by Fil- 

HT 1] iii 

tration. Also Steam 

and Power Pumps, 

Filter Cloths and Fil- 
ter Paper . rs 

2 Ha 

w=), Overland 

Limited” | {JOHN JOHNSON & (0,, °° Key vom os 
ELECTRIC LIGHTED 

TO 

FILTER PRESSES 
For Chlorination and Cyanide work, and all purposes 
where filtration of liquids is desired. 
{2 years’ experience in the manufacture of Filter 
Presses. Write for prices and particulars. 

The Allbright-Nell Company 
Office and Works, 4013-15-17 Wentworth Ave., Chicago 

CALIFORNIA 
VIA THE UNION PACIFIC 

THIS TRAIN IS REALLY A 

FIRST-CLASS MODERN HOTEL 

Handsome Parlors, 

Drawing Rooms, 

Bed Chambers, 

Will Boudoirs, 

——— (ibrarics. 

Smoking and Reading Rooms, 

| Barber Shops, 

| 

| 

Bath Rooms (hot and cold water). 

ee Superbly Appointed Dining Rooms, 

Fragrant Flowers, 

| Electric Candelabra, Etc. 

Promenades, 

||| Observation Rooms, 
Electric Lights, 

Electric Fans 

Filter Cloths, Filter Paper and Pumps 

T., SHRIVER & CO, 
327 E. 56th St, New York, N. Y. 

| 

| | Mirrors, 
} 

| 

| 

| 
| 

| 

Telephones, 

Flectric Reading Lamps, 

Perfect Heat, Etc. Oil Chemists Hand-book 
By E. HOPKINS. 

A practical working manual, told in clear and concise language, for the use of 
manufacturers, dealers and chemists. 8vo cloth, with numerous charts. 

Price, $3.00 

ENGINEERING and MINING JOURNAL 
261 Broadway, New York 

Runs Every Day in the Year. 

Information Cheerfully Furnished 

on Application to 

E. L. LOMAX, G. P. & T. A. 
OMAHA, NEB. 

210 0 212 DEGREES OF HEAT 
easily attained from sufficient exhaust steam by the use of 

Stilwell’s Feed Water Heater, 
and the water delivered to your boilers, is pure and free from scale producing 

elements. Do you want to know more about it? We also make 

STEAM, POWER AND ELECTRIC DRIVEN 
PUMPS FOR MINE SERVICE, 

JET AND SURFACE CONDENSERS, AIR 
COMPRESSORS, AND VICTOR 
TURBINE WATER WHEELS. 

IF INTERESTED, WRITE 

THE STILWELL-BIERCE & SMITH-VAILE CO. 
M. O. B. 255, DAYTON, OHIO, U.S. A. 

Cast IRON Hearan—Srectat 

sea | FILTER PRESSES 
— MOM! cove 

| | Cut Glass, Oils, Etc., Etc. Also 
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FILTER PRESSES. 

William R. Perrin Company, 

DENVER, TORONTO, CANADA, CHICAGO 

15 Cortlandt St., New York. 

BOOKS 
OF ALL 
DESCRIPTIONS 

SOLD BY 

Engineering and Mining 
Journal 

261 Broadway, New York 

Some Points That Make 

The Wright 
Emergency 
Steam Trap 
A Demonstrated Success 

Its capacity cannot be overtaxed. 
Three steam-tight outlet valves 
open consecutively as the water 
rises in the Trap, and any one of 
these valves alone is capable of 
discharging any ordinary inflow of 
water. 

The action of the Trap in emer- 
gencies is instantaneous. 

The discharge from each valve 
is continuous—not intermittent. 
A perfect water seal prevents 

the escape and waste of steam. 
All valves are at the top of the 

Trap, removed from the dirt, grit 
and sediment. The latter are dis- 
posed of by means of the blow-off. 

Finally, we guarantee the Trap 
to work perfectly on all steam 
pressures, high or low, without 
adjustment or change of valves. 
We are willing to send one or 

more Traps on trial to any respon- 
sible concern. 

Correspondence invited. Circu- 
lars mailed upon request. 

WHGHT HFC. (0. 
43 Woodbridge St. 

DETROIT, MICH. 
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HERE wm (20th. 
ove me DEARBORN 
which is “VEGETABLE” proportioned to suit the water, 

acts on the scale forming salts of lime and magnesia, 

converting same into a light mud, and neutralizes the soda 

and acids that may be present, preserving the iron and 

accessories. 

THE OTHER—Mixtures of soda, in its many forms, or 

other mineral salts, which leave corrosive by-products in 

solution in the boiler, and whose evil effects in most cases 

are worse than the action ot the water without treatment. 

YOUR JUDGMENT WILL TELL YOU WHICH IS THE BEST | 

Dra a Drug & CHEMICAL Works 
WM. H. EDGAR, President. W. B. McVICKER, 2nd Vice Pres. and East. Mgr. 
net G ey teiey Vice Pres, and Gen. Mer, CHAS. M. EDDY, meee 

W. A. CONVERSE, Directing Chemist. 
ROBT. W. FRANCIS, Directing Engineer. 

‘MANUFACTURING AND ANALYTICAL CHEMISTS 
CHEMICAL ENGINEERS 

eri @ ieee BOs iimn ee. ee Olt ee - CHICAGO 

rege cs CHIGAGO 
120 LIBERTY ho fase Bt He tee Sat Laer Gees He. Senet Ae a ed Steet fe eee wu © ae Pee Bae a a 

BRANCH OFFICES 

A. W. CROUCH, M 206 House Bidg. ttsburg, Pa. S. F. HAYES, M Linceln Ave. Mi 
DAN. DELANEY — Union Trust Bldg. Care O. GEO. E. TALCOTT, Mgr. ‘gr. Govend "Wiser, Bes Boston Block. | Rad ma 

¢ e crane "ite Pradental Bldg. Atlanta, elf ~ Wei tee Bef, Mer. 3 hail ee ee eS eae oe gr. 41 len g. 
T. V. REGAN, 733Union Street. New Orleans, La. EDW. C. BROWN, Mgr. ” 3 & 9 Brewer lock. Honolulu, H. tr. 
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INDUSTRIAL 
STEEL CARS 

PORTABLE 
TRACKS, ETC. 

MINING CARS 
For Sale and in Stock for 
immediate Shipment, new 
8, 12, 16 and 20 Pound Steel 
Tee Rails and Joints. 

WONHAM-MAGOR ENGINEERING WORKS 
Works: PASSAIC, N. J. 

General Sales Office: 29 Broadway, N. Y. 

MINE HAULAG 

Exposition Flyer 

“BIG FOUR 

Cincinnati 

St. Louis 
Write for Rates and Folders. 

WARREN J. LYNCH, W. P. DEPPE, 
Gen’! Pass. and Tkt. Agt. Ass’t Gen’! P. & T. A. 

Cincinnati, Ohio. 

JUST PUBLISHED 

Gas and Petroleum Engines 
BY WILLIAM ROBINSON 

A practical and comprehensive manual for students and engineers and all others 
interested in the study of Gas and Petroleum Engines. Including important divisions 
on Internal Combustion Engines—Six-Stroke Cycle Gas Engines—Measurement of 
Heat, Energy and Thermometry—Fuels, Solid and Liquid—Combustion and Fuel 
Calorimeters—Petroleum Engines and Motor Cars—Properties of Gases and the 
Testing of Gas and Oil Engines. 

wo, volumes, Crown Octavo, Cloth, profusely illustrated. 

PRICE, $8.50 (POSTPAID). 

THE ENGINEERING AND MINING JOURNAL, 261 Broadway, New ,York 

- WRITE FOR INFORMATION 

Morgan Electric Machine Co. 
52d and Wallace Sts. CHICAGO, U.S. A. 

The Organization of Gold Mining Business 
With Specimens of the Departmental Report Books and the Account Books 

By NICOL BROWN 

HE method of organization embodied in this excellent work is the result of a vast and varied 
experience acquired by the author during his connection with numerous Mining and Metallurgical 

Companies. The dominant object of the treatise is to lucidly systematize the records of the working or 

technical and of the business or commercial departments, so that the head officials and responsible officers 

may easily comprehend and follow the results recorded by each other, and that the whole system of de- 
partmental reports and accounts may be so fitted in and dovetailed together as to be rendered intelligible 
to anv Board or Committee. 

Quarto, Cloth, Price, $10.00 

Engineering and Mining Journal, 261 Broadway, New York 

lac tibiae tint 9 vatstillaeia aA oe acer oI a = 
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the Kilbourne & Jacobs Mfg. Co. “uasscn° 

NDUSTRL 
Th | =a 

Every Description 
ee Tee 

Our new Catalogue, describing Write for price and further description to the manu acturers 

cars similar to one shown and THE KILBOURNE & JACOBS MFG. CO. 

many other kinds of narrow COLUMBUS, OHIO, U.S.A 

gauge cars, will be sent on pier eee 
Makers of all kinds of Steel Mine and Coal Cars, all Steel Mine Tubular Wheelbarrows, etc. 

application. 
pp Catalogues gladly furnished free upon application. 

No. 78 Plantation. No. 24 Steel Works. 

LIGHT LOCOMOTIVES—STEAM AND COMPRESSED AIR 
3 to 50 Tons Weight—Narrow and Wide Gauges. 
Illustrated Catalogue mailed on application of intending purchaser, or to accommodate others H. K. PORTER COM PANY, 

on receipt of Socents instamps. Locomotives, 36 and 58% inch gauge on hand. 555 Wood Street, Pittsburg, Pa. 

JEFFREY MACHINERY 
————————————_ FOR — —_—_$_ ————————————cme— 

MINES, MILLS, SMELTERS, POWER HOUSES, ETC. 

hain Catalogue Now Ready 
END FOR A COPY AZ 
o = OQ 

Jeffrey Electric Mine Locomotive 

Electric Mine Locomotives. 

Coal Cutters. 
Power Coal Drills. 

Generators. Pumps. 

Electric Mine Supplies. 

«| Elevator 
2 Buckets 

“| Screens 
4! Crushers 
= Dredges 
Dump 
Cars 
Skip Cars 

! Spiral 
Conveyors Endless Steel Pan Conveyor 

ADDRESS 

THE JEFFREY MANUFACTURING Co. 
COLUMBUS, OHIO, U. S. A. 

NEW YORK, CHICAGO, DENVER, PITTSBURG, CHARLESTON, WEST VIRGINIA 

Jeffrey Car Haul 

a Na ca 

eee ace) 

ry , 
- 
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Westinghouse 
Multipolar Motors 

Compact Design combined with great 

Strength and Rigidity renders them es- 
pecially adaptable to all classes of Mine 

Work. They require no skilled attend- 

ance, 

Write for Circular 1042 giving details 

Westinghouse Multipolar Motor iin a Compound Air + rc 

Westinghouse Electric & Mfg. Co. 
Pittsburg, Pa. 

New York, Atlanta, Dallas, Baltimore, Boston, Buffalo, Chicago, Cincinnati, Cleveland, Detroit, Los Angeles, Minneapolis, Philadelphia, 

Pittsburg, St. Louis, San Francisco, Syracuse, Seattle, Salt Lake City, Denver, Mountain Electric Co. 

Canada, Ahearn & Soper, Ltd., Ottawa [exico, G. & O. Braniff & Co., City of Mexico 

Engineering and Mining Journal, $5 a Year in Advance 

FACE THE SITUATION SQUARELY 

At the present price of coal, can you risk not putting in a 

= ent Green’s Economizer 
a inh De 2 

RS I | ae # when it will save you one-sixth of your fuel cost, and through the use of the gases that are escap- 
seo ing, heat your feed-water to the boiling point. You know what that means in boiler saving. Get 

our free booklet, “Green’s Economizer,” and learn how. 

THE GREEN FUEL ECONOMIZER CO. 

Sole Manufacturers in the U. S. A. MATTEAWAN, N. Y, 

( yardner Steam Pumps and Air (Compressors 
FOR MINE WORK 

Watch for “Ads” in Succeeding Issues of this Paper 

We make excellent lines of this machinery. Think we can interest YOU. If you are in immediate need, write for our literature. Our 

Catalogs are complete. They are yours for the asking. 

THE GARDNER GOVERNOR CO. 
(Melrose) Quincy, IIl. 
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Complete Electrical Equipments 
FOR 

MINES and MILLS 
Generators, Motors, Drills, Locomotives, Pumps 

We can equip your mines electrically, and reduce your expenses 50 per cent. 

Write us and we’ll “show you.” 

Western Electrical Supply Co. 
ST. LOUIS, MO., U. S. A. 

IN PRESS—-READY SHORTLY. 

Production and Properties of Zinc 
eee ES —————————— 

Wal Tae -ei TOs isuntinesiniatseiean 

This is a special treatise brought thoroughly up-to- CHAPTER I.—History of the Zinc History. 

date by an eminent authority on the subject. It is CHAPTER II.—Present Economic Conditions. 
valuable alike to technical men and others who ire com- CHAPTER III.—Uses of Zinc and Zinc Products. 

mercially engaged in the mining and smelting of zinc CHAPTER IV.—Statistics of Production and Prices. 
ores, and marketing the product. The book is replete CHAPTER V.—Analysis of Zinc Ores and Products. 
with information as to the conditions under which CHARSER: Vi—Sreperties <f Miaeand Te ARege. 
zinc is commercially produced at the present time CHAPTER VII.—OChemistry of the Compounds of Zine. 

in all parts of the world together with comprehsnsive ee eee ae eee 
P 8 so CHAPTER IX.—Occurrence of Zinc Ore in North America. 

records of the past and the prospects of the future. It CHAPTER X.—Occurrences of Zinc Ore in Europe, Africa and 
is the only book which deals especially with the zinc Australia. 

industry. We present here for the reader’s benetit the CHAPTER XI.—Mechanical Concentration of Zinc Ores. 
table of contents: CHAPTER XII.—Sampling and Valuation of Ores. 

ROYAL OCTAVO CLOTH, ILLUSTRATED WITH ABOUT 350 PAGES. 

PRICE, $3.00 (Postpaid) 

THE ENGINEERING & MINING JOURNAL 
(INCORPORATED). 

261 BROADWAY, NEW YORK CITY. 
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WAS E i ‘ DRILLING 
MACHINERY 

Over 70 sizes and styles, for drilling either 
or shallow wells in any kind of soil or 

ao 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. Y. 

Cyclone ee ee 

Drilling Machine 
FOR PROSPECTING FOR 
COAL, WATER, 
OTti, GAS 

. Hollow Rod Tools... 

Drilling Machine Co. 

Fngincering and Mining Journal, $5.00 a year 
in advance 

Rock Drills, Air Compressors, 
ae and Rock Excavating Mach?. -zy. 

McKIERNAN DRILL 6O., 
{70 Broadway, New York. 

AIR LIFTS 
New Catalogue now ready. 

Name this paper. 

Western representatives, 

Contractors’ Supply Co , Monadnock Bldg., Chicago 

OIL. WELL SUPPLY CO., 
PITTSBURGH, PA., U. S. A. 

Cable Address. EATON, PITTSBURGH Codes—A. B. C.—A. |.— LIEBER,—PRIVATE 

Manufacturers of Machinery and Supplies 
for drilling or boring Artesian Wells for 

OIL, GAS, WATER OR MINERAL PROSPECTING 

The Columbia Driller is built of steel,—Indestructible—Simple in Construction. 

Made in four sizes, for bores from 200 feet to 2,000 feet. Fully guaranteed 

PRICES AND ESTIMATES ON APPLICATION. 

SKILLED OPERATIVES FURNISHED WHEN DESIRED. 

DIAMOND-BIT § THE PRESLAR-CRAWLEY 
ROCK DRILLS MANUFACTURING COMPANY 
For Hand and Other Powe) WATER SUPPLY. 

ae Wells Drilled and Complete 

WM. HASENZABL Plants Erected Pumps and 
Water Supply Goods of 

315 E. Second Street 
Cincinnati, Ohio 

a 

all Kinds 
Manufacturers of 

Well and Core Drilling 
Machinery 

Mineral Lands Cored. 
m Estimates furnished upon 

application. 

Spree 

i acid = ha cul a hardest form iG 

The Cyclone Davis CALYX ice 
BUILT LIKE POWER DRILLS 

ENTIRELY ENCLOSED 

ORRVILLE, - - - OHIO 128 er ay eye era ce 3 Dees the work of 2 to 5 men, $125.00. 
Guaranteed against wear and breakage. 

Complete Electric Light Plants, $210, up. 

JACKSON CO. Or VER. cote. 

DIAMOND DRILLS 
They remove solid cores through rock for prospecting. 
The capacity of our Drills is from 350 feet to 6,000 feet. 

Send for ouc Diamond Drill Catalogue 

STANDARD DIAMOND DRILL COMPANY 
1644 Monadnock Block CHICAGO, U. S. A. 

Indespensable for trueing small emery wheels, hard rubber, 
steel, and chilled iron battery carbons, etc. 

Mendes Cutting Factories, 12-16 John St., New York. 

Successorsto VICTOR BISHOP & CO. Established 1837 

THEODOR LEXOW I. C. YAWGER 
Importers of 

And All Mechanical Purposes 

12 to 16 JOHN ST., NEW YORK CITY, U. S. A. 
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DIAMOND @& CORE DRILLS 

American 
Diamond 

Veins. Rock Dr ill (0. 

Takes out a Solid 
Core, - a 95 Liberty St., 

, NEW YORK 

For Prospecting 
Mineral 

Lands and 

Machines for any 
depth, 

Write for Catalogue 
and Estimates. 

Howells Air Drills 
Bore Coal at the Rate of 7 Feet per Minute 

Send for Catalogs 

Howells Mining Drill Co, P©YMOUTH, PA. 

PATERSON, N. J. 
Manufacturers 

ROCK DRILLS, MINING, TUNNEL- 

ING & QUARRYING MACHINERY 

We have had years of experience manufactur- 
ing drills, and every part is carefully designed for 
long wear, and they are built for rough usage. We 
make a specialty of Rock Drills, and every drill is 
thoroughly tested. If interested in Drills or Drill 
Mountings, write for catalogue and prices. 

AGENCIES: CORY & DEXTER, 26 Cortlandt St., N. Y. J.B. WALLIS, ASHLEY, PA, 
* HALL STEAM PUMP CO., PITTSBURG, PA, ROBERT J. WOOD, 31 80. 

CanalSt., CHICAGO, ILL. MOSES P. JOHNSON, 715 N. Second St., ST. LOUIS, MO. T. E. 
SHELTON, EL PASO, TEXAS. VAN VOORHIS & SANFORD, MONTEREY, MEXICO. FRED. J. 
ROWLANDS, BUTTE, MONTANA. BAKER IRON WORKS, LOS ANGELES, CAL. SALT LAKE 
HARDWARE CO SALT LAKE CITY, UTAH. 

Ls 
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AIR COMPRESSORS 
ROCK DRILLS 
sys Cn 

SOMPHE OSE , Ae BAG Sill 3id¢ S 

Gardner Sacmiic 
Rock Drills. 

No longer in 
the experi- 
mental 
stage. 

Have established a new world’s 
record for speed of work, economy 
of operation, cheapness of installa- 
tion. 

FOR PARTICULARS ADDRESS 

Gardner Electric Drill and Machinery Co. 
General Office and Factory, Gleveland, Ohio. 

Western Office, No 1515 17th St., Denver, Gol. 

J. G. POMEROY, 
Special Agent, 

309 Dearborn St., Chicago. 

G. A THOMSON 
Specia. Agent, 

136 Liberty St., New York. 

EDUCE YOUR COST 
OF MINING WITH 

| 
POINTERS 

TO LARGE AND SMALL 
MINING COMPANIES 

Uses minimum power. 

Does maximum work. 
Takes from % to 2 H. P. to run the different size drills. 

Repair costs exceedingly small. 

Especially designed and adapted for economical work. 
Strikes about six hundred blows a minute. 

Does not stick in the hole. 
Does the same amount of work as air drill of same size, with 

one-tenth the power. 
No expensive air or steam pipes to keep in repair. 

Costs about one-third as much as other drills to install. 

No electricity enters drill. 
In fact, it is a very simple, strong, mechanical device, e/ectri- 

cally driven. 
Therefore the men behind the machine work without being | 

shocked. 
It has three speeds regulated by a simple speed controller. 

Stroke can be regulated from 2 to5 inches. 

The Durkee Electric Rock Drill 

For those starting to mine on a small scale, and whe 

cannot afford a complete steam plant, our drills and 

equipment are without question the cheapest, smallest 

and most compact plants on the market. In cases 

where the mine is isolated and fuel is very high, it 

woald only be necessary to install a small gasoline- 
electric engine and dynamo to generate the electricity 

to deliver to the 2 H. P. motor that runs the drill, to 

furnish incandescent lights, and power for fans to 

ventilate the mine. Or, where a steam plant is already 

installed, it would require only a very small engine te 

run the generator. 

WRITE US 

WE CAN SHOW YOU 

THE WESTERN ELECTRIC DRILL CO.,  totjEast Broadway, Butte, Montana 
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Marvin Electric Rock Drill. 
A PRACTICAL PERCUSSION DRILL! 

No Packed Joints, No Valves, No Expert Labor Required, 

FULL EFFICIENCY IN COLD WEATHER OR AT HIGH ALTITUDES 
NO EXPERIMENT. 

WORLD. LIFE 
By Professor Alexander Winchell 

An important treatise on comparative 

geology, embodying a careful study of 

the formation, growth and decay of 

worlds from their genesis to their disso- 

lutions. A work of erudition and careful 

thought. Written in facile and easy 

English. 12mo, cloth, illustrated. 

We can refer you to customers who have used 

them for years in preference to all others. . 

wats, MARVIN ELECERICDRILL (0, "242% * 
PRICE, $2.50 

Engineering and Mining Journal 

261 BROADWAY, NEW YORK. 

H. D. CRIPPEN of NEW YORK 
Rock, Coal, Salt, Clay, Slate ana Gypsum Drills. 

aN Sells the JACKSON HAND 
,.| POWER ROCK DRILL 
0 De 6 AVE TIME, MONEY, 

(ant ll STEEL, 22,° POWDER 
Operated by one or two men. 

Cuaranteed against breakage. Used in 600 mines and quarries, 

Write for Catalogue and Prices. 

H. D. CRIPPEN, 52 Broadway, NEW YORK, U. S. A. 

THE WILFLEY CONCENTRATING TABLE 
Saves everything that a gold pan can save. It couldn’t be anything else 

If it uses minimum power, does maximum 
work and has small repairs, it is 

THE DURKEE ELECTRIC DRILL 

Was designed for a purpose, and it has accomplished that purpose of making it 
possible to mine low-grade ores at a profit. If you have a concentrating ore it will 
pay you to investigate the merits of the Wilfley table. On the market five years. 
Over five thousand«in use, 

ANACONDA COPPER MINING CO. Is especially designea tor economical work. Does the same amount Anaconda, Montene, August £8, 1008. 
of work as an air drill of same size with one-tenth the power. Costs but Mine & Smelter Supply Co., Denver, Colorado. 
a one-third as much to install as other drills. Can be operated by eee to me ney would cag om this company intends to dis- 

ir car e Overstrom tables and substitute ilfley’s at the earliest possible date. 
ect or alternating current. Yours very truly, (Signed) F. J. CAIRNS, 

Asst. Mgr. Reduction Works, 

Our New York address ig 
139 Liberty Street 

Send Name and Address 

for Catalogue 
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THE BUCYRUS COMPANY 
South Milwaukee, Wisconsin. 

STEAM,SHOVELS AND DREDGES 
Placer [lining Machinery of the Elevator Bucket Type 

RAILROAD WRECKING CRANES and PILE DRIVERS 
CENTRIFUGAL DREDGING PUFIPS 

QUINTARD IRON WORKS 
N. F. PALMER. 

Foet 12th Street and East River, 
Manufacturers of 

Gold Dredging Machinery 
BY ARRANGEMENT WITH 

F. W. PAYNE, DUNEDIN, NEW ZEALAND. 

New York, U. S. A. 

STEAM SHOVELS 
For Placer Mining 

Mounted on TRACTION WHEELS 3} 
or Car Wheels as desired 

Horizontal Motion to Dipper. 

Shovel Rotates in Full Circle. 

Only One Operator Needed. 

The They WRITE US 

Automatic Shovel Company 
LORAIN, OHIO 

EXCAVATING THE HAYWARD sresonc BUCKET 
“Orange Peel” and “Clam-Shell” 

Buckets 
Dredges, Excavators, Traveling Derricks, Railroad 

Excavators, Derrick Fixtures 

SEND FOR NEW ILLUSTRATED CATALOGUE 

TRE HAYWARD GD, OT Gr SL, EW YORK 

Gradation for Mine Management. 
By' Miles Brown. 

This excellent treatise has been specifically compiled for the use of busy people 

who require common practical information on the subject. 8vo, cloth. Price 75c. 

Engineering and Mining Journal, 
261 Broadway, New York. 

Steam Shovels | 
Dipper ana Clam- 
Shell Dredges 
We manufacture machinery for gold 
dredging, iron and phosphate min- 
ing, also for stripping mines and 
quarries. We manufacture our own = 

2% YARD DREDGE steel and grey iron castings, an¢ 
make our own chain. 

Write us when needing anything in our line, 

The Marion Steam Shovel Co. 
642 W. Center St., MARION, OHIO, U. S. A. 

GZO. W. BARNHART, Western Mar. . 4 Sutter St., SAN FRANCISCO, CAL, 

JAMES COOPER, Representative, - - - - ° MONTREAL, QVEBEC. 

Engineering and Mining Journal 
Is the authority upon all mining and metallurgical subjects. 
Sample copy will be sent to anyone interested in them. 

LINK-BELT 
MODERN PLACER MINING DREDGES 

Have the only dredging chain with real Grit-Proof Joints, 
and the only chain in which bushings and pins can be renewed 
without disconnecting the chain. 

17 th 

SPECIAL TAILINGS STACKER CHAIN AND BUCKETS, SCREENS 
OF ALL KINDS, ELEVATORS, CONVEYORS, ETC., ETC. 

ESTIMATES FURNISHED CATALOG ON APPLICATION 

THE LINK-BELT MACHINERY CO. 
MEESE & GOTTFRIED CO. CHICAGO, U. S. A. 

San Francisco Agents 

The most perfect machine now on the market for loading coal into box cars. More 

Christy Box Car Loaders are now being installed each month than any other make 
Wherever in use they are their own best advertisement —the simplest machine 
made in points of construction—the easiest to operate—the greatest capacity and 
requiring the least repairs. Christy leaders are money savers. Write to-day for 
our booklet. 

Christy Box Car Loader Co. 
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The 

Master Key a 

(to Earth’s 

Treasu ry 

STEDMAN’S DISINTEGRATOR. 

THE ENGINEERING AND MINING JOURNAL. DECEMBER 27, 1902. 

and you’ll get it—if you can earn it. 
Those who have been taught in their 

spare time by us are earning more than 
they could have earned without our 

help. To increase your pay you must 

increase your knowledge. We have 

the best system of teaching by cor- 
respondence— individual instruction for 
each student. Thorough, practical, up- 
to-date courses in 
MINING Engineering, Coal and 

Metal, Geology Prospect- 

METALLURGY %, °° Silver, 
Copper, Nickel, Lead, Zinc, Iron and Steel 

Mineralogy. Also Mechanical, Civil, Steam 
and Electrical Engineering, Architecture, Busi- 

ness, Bookkeeping, Stenography, English 

Branches, Art, Journalism. 

Mining and Metallurgy Courses Prepared Under 
the Direction of Late R. P. Rothwell. 

Write for free Catalogue No. 11, and valuable 
booklet ‘*,How to Earn More,” 

Consolidated Schools 
156 Fifth Avenue, NEW YORK CITY 

THE ENGINEERING AND FIINING JOURNAL 

Contains each week the safest and latest 

Mining News from all sections of the 

globe. Those who are interested in such 

subjects can add to their knowledge by 

perusal. Able technical contributions 

from the best-known exponents of the 

profession, appear in every issue. :: :: 3: 

SAMPLE COPY FOR THE ASKING 

THE Solvay Process Company, 
SYRACUSE, N. Y. 

AND 

DETROIT, MICH. 

MANUFACTURERS OF 

SODA ASH in all commercial tests 

CAUSTIC SODA all tests 

‘Mono-Hydrate Crystals, 
1 LB. = 2 1-2 LBS. SAL SODA. 

Snow-Flake Crystals, 
x1 LB. = 2 LBS. SAL SODA. 

CROWN FILLER FOR PAPER, 

SOLE AGENTS: 

WING & EVANS, 7 "Kew yore 

GOLD MINERS. 
Are You Losing Any Fine Gold. If So 

FRANZ MEYER, Ph.D., 
Metallurgical and Chemical] Engineer, 

68 BROAD STREET, 
Metallurgy of Zinc, Lead and Copfer. 

Plants for the production of Sulphuric Acid 
by the Chamber and Contact Process, Sz/- 
phurous Acid, anhydrous and in solution, 
Nitric. Hydrochloric and other Acids and 
Chemicals. 
Negotiations for the sale and purchase of 

Metallurgical and Chemical Inventions in 
U.S. and abroad. 

NEW YORK CITY. Consult, 

Rose Gold Reclamation Co. 
720 Hayward Building, 

SAN FRANCISCO, CAL 

ADVERTISERS will thank you if 
when you write them, you will 

say that you saw their announcement 
in the Engineering and Mining Journal. 

Cable address, FRAMEYER, N. Y. 
Moreing and Neal’s, Hawke’s and ABC-Codes. 

STEDMAN'S FOUNDRY AND*MACHINE WORKS 
17 GEORGE STREET, , 

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 Materials. 

Our Mills for Crushing Coal to Make a Superior Quality of Coke 
are endorsed by all the Leading Coal and Coke Companies. 

AURORA, INDIANA 

STEDMAN’S DOUBLE MIXER. 

WORLD LIFE 
By PROFESSOR ALEXANDER WINCHELL. 

An important treatise on comparative geology, embodying a careful study 

of the formation, growth and decay of worlds from their genesis to their 

dissolutions. A work of erudition and careful thought. Written in facile 

and easy English. 12mo, cloth, illustrated. 

PRICE $2.50 

ENGINEERING AND MINING JOURNAL 

261 Broadway, New York 
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Ihe er reshoff Roasting Furnace 
—FOR—— 

DESULPHORIZING ORES 
Repairs and Labor Cost 
Nominal. One Man Can: 

Attend 100. 

NO FUEL USED. 

Simple in Construction 

Repairs Can Be Made While 
Running. No Shutting 
Down. 

OVER 400 IN USE. 
rticulars see article page 237, 

Mineral industry, Vol. VI., or apply to 
manufa 

The Nichols Chemical Co., 
} BROAD EXCHANGE BUILDING, 

25 BROAD STREET, N. Y. 

Smelters and Refiners of Copper. 

Tacoma Smelting Company 
BUYERS OF 

Gold, Silver and Copper Ores 

Copper Matte 

TACOMA WASHINGTON 

SELBY SMELTING 
AND 

LEAD COMPANY 
BUYERS OF 

Gold, Silver, Lead and Copper Ores 

Lead Bullion, Cyanide Product, Etc. 

REFINERS OF GOLD AND SILVER 
ASSAYERS 

Location of Works, Vallejo Junction, Gal. 

Seattle Smelting & Refining Company, Office, 416 Montgomery St., San Francisco 

Works: Interbay, Seattle, = 

aes Trees iM aM ans aoe tees Re dane Be Rees eae ae = 
¢ 

Fe 

Pug 

to 
a 

; 3 

Purchasers of dore’ bars, electrolytic copper and cyanide slimes, mill products ERNEST H SIMOND S 

ane SRE OE oe AYs AND ANALYSES ; LABORATORY 
Refining of Alaska gold dust a specialty. Address all communications to assare ORE TESTS 

ROB’T L. WHITEHEAD, Manager, Control and ving Assays 
P. O. Box 700, Seattle, Wash. 417 Montgomery Street, : Z SAN FRANGISCO 

American Smelting & Refining Co, 
BUYERS O 

Gold, Silver, Lead, Copper Ores, Mattes, 

Bullion, Furnace Products 
REFINERS | ————_—_—_—_—— 

GOLD, SILVER, LEAD and COPPER 

MANUFACTURERS OF=—=- 

. « « CPP ER SERPMATE .. . 

E, W. NASH - - = President 

D. GUGGENHEIM - Chairman of Board GENERAL OFFICES : 

BARTON SEWELL - Vice-President 
- 

EDWARD BRUSH - - __ Secretary 71 Broadway, New York City 



The Elmore Process of Concentration of 
Ores by O 

Attention is called to the possibilities of this 
ee for treatment of ores subject to 
eavy loss by regular methods. The finest 

slimes and — mineral saved. Specific 
gravity not involved. Pamphlet on application. 
A full-sized plant of a capacity of twelve tons 
per day in operation in London for testing pur- 
poses. 

YOUNG & PARK 

45 BROADWAY NEW YORK 

T. B. HAGSTOZ & (0. Ltd. 
SMELTERS, REFINERS 

and ASSAYERS 
——_—_———_. DEALERS IN ——_________ 

Gold, Silver, Platinum and Mercury 
709 Sansome St.. Philadelphia, Pa. 

WoRKs: Riverside, Burlington Co., N. J. 

NITRATE OF SODA 
The Standard Ammoniate Fertilizer 

* A Splendid Advertisement When 
Used In Mixed Goods 

WILLIAM 8. MYERS, Director 
CHILGAN NITRATE WORKOG 

Dept. E., '2 John Street, 

L. Vogelstein 
62-64 oe St., New York. 

New York 

f REPRESENTING 

| ARON HIRSCH & SOHN 

HALBERSTADT, GERMANY 

Gepper, Argentiferous and Auriferous Cop- 

per Cres, Mattes and Bullion, Lead, 

Tin, Antimony, Spelter. 

Perpetual Ferric Protection 
Picher’s Natural Blue Lead is a chemically 
stable pigment. Ground in boiled Linseed 

. it makes permanent paint for iron 
surfaces. 

PICGHER LEAD CO. 
CHICAGO NEW YORK 

Reliable information regarding the values of and demand for the 

THE ENGINEERING AND MINING JOURNAL. 

THE GREAT WESTERN CAPLORATION AND REDUCTION COMPANY 
BOULDER, COLORADO. 

PRODUCERS OF 

TUNGSTEN ORE AND CONCENTRATES. 
Present Capacity, 300 Tons of Concentrates per Annum. 
Weare prepared to fill orders in carload lots for Immediate Ship- 
ments of 60 percent and upwards of W. O.? 
Wealso solicit contracts for Specific quanticies for future delivery. 

MORRIS J. JONES, Manager Boulder. Colorado 

THE SOLVAY PROCESS CO.’S 

CHLORIDE OF CALCIUM 
(FLUID or SOLID) 

For the Desul reg ye gid apa apace «see of Ores 
For Ico Machine Brine oe For Drying: Alr::: 

LE Ale CARBONDALE CHEMICAL co. 
GENERAL SELLING AGENTS, ‘CARBONDALE, ' PA. 

THE PENNSYLVANIA SWEEP-SMELTLNG & REFINING €0., [Incorporated } 
SMELTERS AND REFINERS OF 

GOLD, SILVER and LEAD ORES, BULLION, FURNAGE-PRODUCTS 
ON GONSIGNMENT OR PURCHASED 

ANALYTICAL CHEMISTS 

Works: Jackson and Meadow Sts. Office: 711 Walnut St., PHILADELPHIA. PA. 

Don’t Take Chances 
of finding out, after have erected an , that the method designed won't 
treat your ore. O TECHNICAL DEE ARTMENT" is ke solely for purpose 
ef testing all kinds of ores and tailings, and our record of results—showing in almost 
every instance achievements on the large scale such as we had redicted from our lab- 
oratory tests—should satisfy the most exacting inquirer. We e a Specialty of 

CYANIDE WOR K 

and claim to have introduced the use of Cyanide to this Western country by the 
MacArthur-Forrest Patent Methods 

an of the large low-grade propositions in the West owe their success entirely to 
our experts, however, are constantly devising improvements, the latest 

being a Scmaee for overcoming the difficulties which here hitherto prevented the success- 
ful handling of ores containing copper, and also a method for the profitable handling ef 
silver ores by cyanide. 

THE GOLD AND SILVER EXTRACTION COMPANY OF ASIERICA, Ltd, 

Testing Works, 1716 Blake Street. 208-210 McPhee Building, Denver, 

DECEMBER 27, 1902. 

C. PASS & SON, Ltd, 
BRISTOL, ENGLAND 

SELL 
Soft Pig Lead, Ingot Copper, Anti- 

monial Lead, Tin and Antimony Alloy 

BUY 
Dross or Residues Containing Tin, 

Copper or Lead 

HIGH PRICES PAID FOR TIN ORES 

Quicksilver For Sale 
—BY— 

THE EUREKA COMPANY 
OF SAN FRANCISCO 

320 Sansome St., Room 1, San Francisco, Cal. 

Haas Brothers, Agents, 27 William St., N. Y. 

Bleaching Powder 
(Chloride of Lime) 

ZINC DUST CYANIDE, 
MINERS’ CHEMICALS 

FUERST BROS. CO. 2 Stone Street, 

New and Old Metals 
Bought and Sold in Any Quantity 

Scrap Iron and Steel 
FRED L. DOWNS, 114 Liberty St., N. Y. 

RARE MINERALS 
will be furnished Producers and Consumers on application. 

E P. EARLE, 29 Liberty St., New York. 

Northwestern Smelting and Refining (0. 
BUYERS OF GOLD, SILVER AND COPPER ORES, MATTES, 
COPPER BULLION, FURNACE AND CYANIDE PRODUCTS 

ion of )~6CROFTON, VANCOUVER ISLAND, B. C. Location of 

DE LAMAR COPPER REFINING WORKS 
CARTERET, N. J. 

ELECTROLYTIC COPPER REFINERS 

Argentiferous and Non-Argentiferous Copper Bullion Treated 
on Toll or Purchased. Dore Bars Refined. Copper Sulphate 

Agents, ARON HIRSCH & SOHN | New York Office : 
HALBERSTADT, GERMANY L. VOGELSTEIN, 90-% Wall St. 

Are You Confronted with a Difficult Ore-Separating Problem? 

The Wetherill‘ Magnetic Separating Process 
MAY PROVE THE SOLUTION 

Apply to WETHERILL SEPARATING COMPANY, 52 Broadway, N. Y. 

Umpire Assays sey Analytical Chemists 
Complete analysis of Ores, Coal, Water. oN 
Assays our specialty. P. i Bldg., Seattle, W 

CYANIDE 
The Scottish Cyanide (o., Ltd. 

LEVEN, SCOTLAND 
Agents: ROBERT CROOKS & CO. 

138 Front St., N. Y. 

Smelters of Spelter 
And Manufacturers of 

Sheet Zinc and 

Sulphuric Acid 

Matthiessen & 
Hegeler Zinc Co., 

LA SALLE, ILLINOIS 

Special sizes of sinc cut to order. Rolled 
Battery Plates. Selected Plates for Btch- 
ers’ and Lithographers’ use. Selected 
for Paper and Card Makers’ Use. Stove and 
Washboard Blanks. 

ZINCS FOR LECLANCHE BATTERY 



DECEMBER 27, 1902. 

Sellers’ Restarting Injector. 
A strictly first- 
class machineat 
moderate cost. 
Perfectly auto- 
matic, has wide 
range of capaci- 
ties, and raises 
water promptly 
with hot or cold 

THE ENGINEERING AND MINING JOURNAL. 

JUST PUBLISHED 

Gas ‘and Petroleum Engines 

By WILLIAM ROBINSON 

A practical and comprehensive man- 
ual for students and engineers and all 
others interested in the study of Gas 
and Petroleum Engines. Including im- 
portant divisions on Internal Combus- 

: tion Engines—Six-Stroke Cycle Gas 
pipes, | Engines—Measurement of Heat Energy 
Very simple, son Thermometry—Fuels, Solid and 
has few parts See eee See r— ‘oie 

. : meters—Petroleum Engines an otor 
and 1S easily re= Cars—Properties of Gases, and the 
paired. Testing of Gas and Oil Engines. 

All parts interchangeable, made of Two volumes, Crown Octavo Cloth, 

the best bronze, and the workman- ee 
ship is perfect. Send for special 
catalogue descriptive of this Injector. 

JENKINS BROTHERS, selling Agents, 
NEW YORK, BOSTON, PHILA, CHICAGO 

Price, $8.50 (Postpaid). 

The Engineering and Mining Journal 

261 BROADWAY, NEW YORK. 

J, M. CLARK. c. E. KREBS. 

CLARK & KREBS, 
Civil and Mining Engineers; Real Estate Brokers 

Main Office, Kanawha Falls, West Virginia. 

New York Office, No. | Ann Street. 

L. A. CLARK, Resident Manager. Telephone, 1532 Certlandt. 

Dealers in West Virginia’s famous smokeless coal lands. Expert examinations made and 

reports prepared. Railroads projected and constructed. Full detail plans prepared for all 

colliery development and improvements. Correspondence solicited. 

The Atlas Car & Mfg. Co. 
CLEVELAND, OHIO 

i AIL 12 and 16 1b. new rail in quantities to suit. 
Subject to immediate sale. 

Cars of 
All Kinds, 
Switches, 
Frogs and 
Equipments PES ——— 

No. 161. Gabie Bottom Steel Car with 
No. 245. Standard Mine Car automatic device for opening door 

CRANES FOR ANY SERVICE, AIR HOISTS. 

COMPLETE EQUIPMENTS FOR FOUNDRIES. 

WHITING CUPOLA, 1000 in Use by Leading Melters. 

Send for Catalogs. 

WHITING FOUNDRY EQUIPMENT CO. 48°? \astetsiece chicago suburb.) 

Cyanide Plants 
COMPLETE 

430 

Always Fresh 
soyye’y oUIz 

ano 

Zinc Shavings Ayjeonewowny 

Illustrated Catalogue Mailed Free 

' PACIFIC TANK CO. 
LOS ANGELES, SAN FRANCISCO, 

348 E. 2nd Street 301 Market Street 

APVERTISE where the greatest number of your probable cus- 

tomers will see your announcement. If your customers are 

interested in mining or metallurgical matters; ENGINEERING 

AND MINING JOURNAL is the paper they a// read. 

ELECTRIC MINING 
HOISTS, Single Drum 

For Mines and Tail Rope Haulage 
N the design of this hoist we have given careful consideration as to the class 

of work it has to perform. It will handle loads up to five fons at any 
Speed within the limits of modern mining practice. ‘The drum is made 

im sizes varying in diameter from 12 inches up to 60 inches. The friction and 
brake levers are arranged conveniently to the controller, so that the operator can 
handle them with ease. These hoists can be used with either direct or alter- 
nating current motors. We also build a double friction drum Mining Hoist. 
We shall be pleased to send our illustrated Electric Hoist catalogue, which gives 
full details and description of the various types of hoists we build, on application. 

THE C. W. HUNT COMPANY, West New Brighten. 

(Established 1872) Staten Island, N. Y. 

New York Office: 45 Broadway. Pittsburgh Office: 515 Penn Avenue. 

The Monadnock Mill 
The Great Success of the Day for 

Fine Crushing of Gold Ores and 

Regrinding in Concentration Mills 

Trent Engineering & Machinery Co, 
SALT LAKE CITY, 

S. V. TRENT, Manager. 

pen nw tenn ce ag ce 
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The Engineers’ Favorite 
POWELL’S SIGNAL OILER. 

WESTON ELECTRICAL INSTRUMENT CO. 
WAVERLY PARK, NEWARK, N. J. 

BERLIN: European canoe a Instrument Co., 
itterstrasse, > 

LONDON : Elliott Bros., 101 St. Martins Lane. No ee 
Weston Standard Portable Direct Reading Voltmeters, ela 

Millivoitmeters. Voltameters, Ammeters, Milliameters, : ia 
Ground Detectors, and Circuit festers, Ohmmeters, 
Portable Galvanometers. 

Lever Up, 
Oil dropping, 

Our Portable Instruments are recognized as THE STAND- 
ARD the world over. the Semi-Portable Laboratory 

° Standards are still better. Our Station Voitmeters and 
7 Ammeters are unsurpassed in point of extreme accuracy 

Weston Standard Vol:meter, and fowest consumption of evergy. 

Lever Down, 
Oil shut off, 

Movement of the 
a doesn't in- 
terfere with the 

i Adjustment ‘ ° 

The M Per- e Most Per MASON, FENWICK & LAWRENCE 
fect Oiler in 

he World. ere PATENT LAWYERS 
TRY IT AND BE CONVINCED. ‘ SOLICITORS & EXPERTS 

i SEND FOR SAMPLE. Established 1861 Washington, D. C. 

al initia nes Specialty—Mining & Metallurgy PATENT BOOK FREE rath Ssh CANES 
aa PSAs RECS 

CHICAGO It. USA ASUS 

FRENIER’S 
SAND PUMP. 
For Elevating Tailings, 

The Wm. Powell Co., 
Cincinnati, O., U. S. A. 

3_N. Y. Agency, H. H BEALS, 51 Cliff St. 

GOLD MILLING. 
By C. G. WARNFORD LOCK. 

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; 

Boston & Lockport Block Co. 
160 Commercial St., Boston, Mass. 

Manufacturers of 

Highest Grade 

Blocks and 
Pumps. 

Send for 1902 Cata- 
Siihiess Saiienes logue E.M. of 135 pages. 

Wrought Iron Blocks. Mailed free. 

THE LUNKENHEIMER | an eee 
7 SIZES 

Plain Single Bell Three-Whistle Fire Alarm Mocking Bird on 
Whistle Chime Whistle Chime Whistle Whistle The Hoisting Speed, 1,000 feet 

Loads up to 6,000 pounds 

Webster, 
Camp 
& Lane 

: tod —_— — 7 to 10 in. in, ‘ Co,, 

Akron, O, 

Cyanidation; Melting Bullion; Smelting Ores and Concentrates; Complete Slimes. — 
Systems, Results and Costs; Tables and Forms. to Jigs. Etc. 

Royal 8vo, Cloth, with Upwards of 200 IIlstrations and Working Draw- NO VALVES, 
ings. NO BUGKETS. 

PRICE $10.00, POSTPAID 

ENGINEERING AND MINING JOURNAL, 
261 BROADWAY, NEW YORK. 

Circulars Free, 

Agents: ALLIS-CHALMERS CO., Chicago, Ill. 
STEARNS-ROGERS MFG. CO., Denver, Colo. 
PARK & LACY CO. San Francisco, Cal. 

FRENIER & SON, Rutland, Vt. 

The Lunkenheimer Steam Whistles are warranted to blow and satisfy the most exact- 
ing. All goods tested and warranted first-class. Specify Lunkenhetmer make and order 
from your dealer. Write for catalog of superior Brass and Iron Engineering Appliances. 

THE LUNKENHEIMER CO., Sole Makers and Patentees, CINCINNATI, U. S. A. 
Branches: New York, 26 Cortlandt Street. London, 35 Great Dover Street, S. E. 

\ ‘ \ Compressors DRILL CO. 
128 Broadway. N. Y. 

Under New Management J. GEO. HATELY, General Manager 

Pacific Coast Smelting and Refining W orks 
Purchasers, Samplers and Smelters of Gold, Silver and Copper Ores, and Furnace Products 

Address THE COPPER KING, Limited | 
OFFICES: | 

Crocker Building, San Francisco, California Basildon House, 7-11 Moorgate St., London, E.C., England 




