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All-Steel Ball Bearing Carriers 
ALL-STEEL—No other construction offers 

the great strength with the comparative 
light weight of the all-steel design. The The “S-A Belt Conveyors’ Catalog 

No. 26 is a handbook of valuable in- 
S-A Steel Unit is practically indestructible. formation concerning the latest ma- 

chinery equipment for belt conveyors. 
The steel tubing rolls have a smooth surface Illustrations, descriptions and tabular 

matter are available for quick refer- 
for contact with the belt. “ane. 

BALL BEARING—To reduce friction 
the ball bearing gives the best results. Each 
unit has two ball bearings, each one having 
far greater load carrying capacity than is ever 
required in conveyor service. The smooth, S-A Unit Carrier—Patented 
easy-turning rolls mean long belt life. 

Send for Your Copy. 

Stephens-Adamson Mfg. Co. 
Aurora, Illinois 
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Ore Deposits 

VERY METAL, which we mine enters into the 
H evs of the athis“us a widely, almost generally, 

disseminated element. Gold, for example, occurs 

in all rocks: even, probably, in all waters save the 

rain—a sun-distilled water—including the waters of 

the ocean. Gold is a rare element, of course. As an 

example of the very common metals, iron forms a most 

important part, by weight, of the total crust of the 

earth. It is present in all igneous rocks and in most 
sedimentary rocks, and, not infrequently, in the heavier 

igneous rocks runs up to 20 per cent, and higher, of the 

total. mass. 

An ore deposit, then, is not simply an occurrence 
where we may detect, on analysis, iron, or manganese, 

or zine, or gold. If it were, we might rightly classify 

the whole earth as one vast ore deposit. We can dig 

iron in our back-yards—every one of us; but it 

will be of too low grade, will contain too low a per- 
centage of iron, to be commercially profitable, to com- 
pete commercially with the deposits containing a much 
larger percentage of iron which are found abundantly 
elsewhere. So, if our back-yard be in granite, the 4 or 

5 per cent, perhaps, of iron in the granite is of no use 

to us. It is not ore. But if the granite contained 4 or 

5 per cent of gold, instead, it would be ore! Indeed, 

we should have then the world’s greatest gold mine in 

our back-yard. 

What we mean by an ore deposit, then, is a local con- 

centration of a metal, to such an extent that it becomes 

commercially valuable. And the amount that is neces- 
sary for commercially profitable exploitation is based, 

first of all, upon the relative abundance in the earth’s 

crust of the metal in question—that is, its comparative 
rarity. An ore deposit may be thought of as repre- 

senting a fractional number, of which the average per- 

centage in the crust is the denominator, the required 

commercial percentage in an ore deposit the numera- 
tor; and whatever the denominator for each metal, the 

numerator will vary accordingly. This, of course, is 
a rough statement, because the value of the fraction 

is modified by the relative desirability of each metal, 
which is translated into market demand, which is trans- 

lated into one of the components of price. 
Ore deposits, as above defined, are concentrations 

formed by various processes of nature. Iron-ore de- 
posits, for example, are laid down in the shallow seas 
and in the swamps, chiefly through the precipitative 
power of minute organisms. Probably the greatest 

iron deposits of the world, in all continents, are marine 
sediments in which the iron of dark muds has been 
fixed as iron silicate, by organic agencies. Typically, 

the silicate breaks up afterward, into iron oxide, or 

carbonate, and silica. 
Iron is also formed in the depths of the earth, as a 

concentration in and from molten rock magmas, and 

so may occur as streaks in the igneous rock, as masses 

on its borders, saturating and replacing the wall rock, 

or even as true dikes, in the igneous rock or its in- 

truded walls. This origin, in connection with igneous 

rocks, is called magmatic, while the origin in marine 

or swamp deposits is roughly called sedimentary. The 

process of segregating and drawing together of the 

iron from a molten igneous mass (which cools as an 

igneous rock) is conveniently known as magmatic dif- 

ferentiation. There is nothing unusual or obscure 

about magmatic differentiation. It is noted in every 

slag pot, every ingot of cast metal, in which the local 

differences of composition, such as those frequently 

shown by analysis between the margin and the center, 

arise from molecular segregation in the molten or semi- 

molten state—from “magmatic differentiation.” 
i 

Mining in Eastern Siberia 
[ee PAMPHLETS giving information concerning 

the mineral deposits of the “Far Eastern Republic” 

have been issued by the “Special Delegation” of that 

republic, from its headquarters in Washington. One 

covers the mineral resources in general, one the gold 

resources alone. In a way they are compilations of 

some interest, being an attempt to present the list and 

approximate value of the mineral deposits of Eastern 

Siberia, in the endeavor, plainly, to interest American 
capital in entering that troublous and uncertain field. 
A great many detailed notes are given as to the mineral 

localities of the region, yet without making possible any 

definite conclusion other than that the country has a 

considerable and varied mineral wealth. Engineers’ 

reports, even in our own favored and technically ad- 

vanced country, are far too often quite unsatisfactory; 

and naturally this chance is much increased in a region 

like the “Far Eastern Republic.” : 
Concerning the “Far Eastern Republic” we know 

little, but we do know a great deal concerning the 

“Russian Socialistic Federative Soviet Republic,” 

which is mentioned in these pamphlets as if working 
very harmoniously with the “Far Eastern Republic’; so 

we wish to protest, first of all, against the degradation 

and slandering of the word “republic.” The United 
States is a “republic”; hence we ought to defend the 

fair name of our type of government. The govern- 

ment of Moscow is not a republic; it is a tyranny, as 

far from a republic as was the Czar’s government, and 

far less intelligent. It is not Socialist; the Bolshevist 
graves and prisons are full of Socialists, thrown there 

for their opinions. It is not Federative; it is a cen- 

tral-controlled dictatorship. It is not even Soviet, 

which implied originally a form of government built 
up of a series of simple representative councils. The 
only true designation is Russian. Therefore we must 

at once strip off the word “republic” from the Far 

Eastern organization also. 

What, then, has the Far Eastern government to offer 

as an inducement to American capital to prospect and 
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invest; and to American engineers to labor, worry, and 

grow gray-haired in endeavor? The advantage which 

the government will enjoy is plain: it receives a cer- 

tain substantial proportion of the results of mining— 

determined, apparently, largely by dickering with the 

government when obtaining the “concession.” The con- 

cession is a lease—nothing more. No ownership goes 
with it. For gold mining the tax varies from 5 per 
cent for mechanical placer mining to 12 per cent for 

hand labor on the “piece” system, of the gross value 

mined, besides an annual area tax. 

A casual inspection of the mining regulations leads 
to the conclusion of “too much government,” even if 

all other conditions were pleasing. We doubt if any 

honest mining man will adventure in the Far Eastern 

government his own money or future after encounter- 

ing the following illuminating provision: 

“18. The Ministry of Industry has the right to main- 

tain at the enterprise of the concessionaire a number of 
persons—the number to be specified by the contract— 

for the supervision of the activities of the enterprise. 

For these persons the concessionaire is to provide, free 
of charge, lodgings, with fuel, light, and water.” 

For the rest, one may perhaps devise some impolite 
amusement from the descriptions of the geology of one 

ore deposit. We read that: 
“According to the opinions of local geologists, the 

original source of the earth’s gold is the mineral-mass 
of the gneiss’ nature, and in particular, the horne- 

blende contained therein. That rocks that contain 

horneblende in great quantities are exceedingly aurif- 

erous is a fact beyond question. It has been definitely 
established.” It also is stated that “‘Vein-quartzes as 

a rule show but little gold content.’”’ Among the rarer 

“crytallic” rocks are listed “diabastos and prophyrites.” 

Elsewhere we note the term “polyphyries.” 

As to the total estimation of ore in the ground: “The 

data derived from geological and other researches en- 
ables us to state that ore deposits contain many tens 

of thousands of poods of gold’”—and a footnote states: 

“One pood == 36.11 pounds,” thus enabling us to compute 
accurately the amount of gold in this promised land. 

Sulphur-Dioxide Leaching of Copper Ores 
ARGE TONNAGES of copper ores in the South- 

[ve consist of mixed sulphide and non-sulphide 

copper minerals; the original sulphides have in 
most instances been oxidized in the upper zones of the 
mine. No definite line of demarkation exists, and it 
is not possible to mine ore entirely of one kind, although 
sometimes a selection can be made, sending part of 

the ore to a leaching plant and the rest to a concen- 
trator of the usual type embodying tabling and flotation. 
Much work has been done on the so-called mixed-ore 
problem, the aim being to devise a process which would 

make a good recovery of both sulphide and non-sulphide 
copper minerals in one continuous process and at a cost 

which would make the process commercially successful. 
Though several methods have reached the stage of semi- 

commercial application, none has been so outstand- 

ingly successful that it has been widely accepted as 

a solution of the problem. Some of those which have 
attracted the most attention have been the sulphide 
filming work done at the Shattuck-Arizona plant, at 
Bisbee; a combination of roasting and leaching carried 

on at Clifton and elsewhere,; various modifications of 
sulphuric-acid leaching which have been tried on an 
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experimental scale at several plants; and sulphurous- 
acid leaching, largely sponsored by the Southwest Ex- 

periment Station of the U. S. Bureau of Mines. 

A brief history of the process in which sulphur 

dioxide is used has been prepared for the Reports of 
Investigations series of the Bureau of Mines and is 

soon to be published. A more complete report. will ap- 
pear later as “Technical Paper No. 312.” In view of the 
fact that these reports will be available through Gov- 
ernment agencies we shall not needlessly republish 

them, but the subject is one of importance. 
It is interesting to observe that Mr. van Barneveld 

has not been deterred by eaii, {~%chzades and has appar- 
ently made progress during the last year. In the way 
in which the sulphur-dioxide leaching process was first 
applied, fairly good metallurgical results were obtained, 
but adoption of the process on a commercial scale was 
not attractive. The Miami Copper Co. gave the process 

an exhaustive trial up to a comparatively recent date, 

but gave up the work in favor of sulphuric-acid leach- 
ing following the successful application of that method 
at the neighboring Inspiration mine. Practical absence 
of soluble iron and other impurities in the ores of this 
district make a dilute electrolyte carrying about 1 per 
cent copper practicable. Much valuable information on 
the use of sulphur dioxide was also obtained in the 
work done in conjunction with the Arizona Copper Co. 
at Clifton, which was terminated when the property 
was closed down about a year ago. 

One of the most unfavorable features of the early 
work in using sulphur dioxide was the refractory na- 

ture of copper silicate minerals toward this reagent. 

In both the Clifton and Miami experiments, as well as 

in the earlier ones, the barren leaching solutions were 
run to waste, and not reclaimed, as would be natural 
in large-scale commercial work. These barren solutions 

contain ferrous sulphate, and when returned to the 

sulphur-dioxide leaching drum, it has recently been 
found by the Bureau, can be used to produce a weak 

sulphuric-acid solution which is much more effective 
against the refractory copper silicate. The ferrous sul- 

phate is easily oxidized, in the presence of sulphur diox- 

ide and oxygen, to ferric sulphate; and this ferric sul- 

phate then reacts with the sulphur dioxide to form 

ferrous sulphate and sulphuric acid under conditions 
which can be brought about in the leaching drum. Thus 

the Bureau has devised a process which uses sulphurous 
acid direct so far as it is an efficient solvent, and which 
in itself is a cheap producer of such sulphuric acid as 
may be required. 

The further steps in the proposed process include 

aérating the pulp from the leaching drum; precipitat- 
ing the copper on sponge iron; and recovering the 

cement copper so produced, by flotation. These steps 

have been found, for one reason or another, preferable 

for research work, to other better-known methods of 

recovering the dissolved copper, such as by electrolytic 
means, or by precipitation on scrap iron. 

Those who are keeping themselves informed concern- 

ing the wet metallurgy of copper will follow this work 
at Tucson with interest. Sulphur dioxide is a cheaper 
reagent than sulphuric acid, and some of the obstacles 
to its use are being gradually overcome. In places 
where gases from roasters are now discharged to the 

air, it will cost nothing. It must be used hot, the efflu- 
ent pulp from the leaching drum having a temperature 
of about 50 deg. C., for best results. Most hot proc- 
esses are doomed to failure by the cost of heating, but 
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here the gases are naturally hot and we take it that 

extraneous fuel is not required. 
A difficulty that we foresee is the upkeep of the 

leaching drum. The device which has been developed 

contains numerous baffles and lifters designed to pro- 
vide intimate contact between the gas and pulp, and 
we assume that it is made of wood. Possibly in large 
installations it might be made of metal. In any case 

the presence of hot acids (sulphuric as well as sulphur- 

ous) and the action of the gritty particles of the ore pulp 
would not be conducive to long life. The production of 
sponge iron on an economic scale cannot yet be said to 
have been solved, though we understand that the proc- 
ess developed by the Chino Copper Co. has attractive 
possibilities; possibly the Bureau has a satisfactory 

method in mind. And the last step, the flotation of the 
cement copper, has so far proved disappointing, pos- 

sibly, as Mr. van Barneveld and Mr. Leaver state, 
on account of the nature of the precipitate produced 
by the use of scrap iron. Sponge iron may make a 

product offering less difficulty in flotation. 
We hope that Mr. van Barneveld and his associates 

will be successful in their further work, for the prob- 

lem which they are attempting to solve is undeniably 

an important one. 
naiiiininateiliacaasias 

Mine Stock Promotion 

HILE PARTICIPATION in most of the most 
W favorable ventures in mining never is offered 

to the public, the capital being subscribed by 
small private groups, or furnished by some large 

company, yet the offering of stock to the public is on 
occasion as legitimate in mining finance as in any other 

sort of enterprise. The requirements for honest pro- 

motion and stock-selling are as simple in mining as in 
other enterprises; only in most other enterprises they 

are more frequently observed. They are that the facts 
and business figures pertaining to the enterprise be 

impartially submitted, supported by the reports of 

experts known to be independent—accountants, lawyers, 
and engineers. No participation in the stock of a public- 

utility enterprise is ordinarily offered to the public 
without the report of a firm of engineers of recognized 

standing and independence, and ordinarily a clear state- 
ment of the present financial condition submitted by 

a well-known firm of public accountants. 
Mining stock offerings should of course be accom- 

panied by the same reasonable and fair submission of 
facts and conditions. Even with all these, invest- 
ments in any enterprise, mining or otherwise, partake 
of the nature of a speculation. But the public has a 
right to at least a plain statement, and thereafter the 

buyer of stock takes the risk which goes with his pur- 

chase. But it seems to be true that the picturesque 
elements of mining have been seized upon by a cheaper, 

less scrupulous type of promoter than the ordinary, to 
induce the public to buy through the emotions rather 
than the judgment; and, therefore, in disgusting 

sequence come out bids for the public money, supported 

only by the cheapest kind of sentimental rubbish—get- 
rich-quick, “come-on” stuff, such as is the usual scenery 
set by confidence men and swindlers. Such methods 
should be left to this class of undoubted rogues; for men 
who hold themselves honest to practice this kind of 
emotional, fact-evading stock selling, is for them to 

skate so near the edge of the open water that ten to one 
they are im it sooner or later. 
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Moreover, the ignorant and credulous public has a 
right to expect protection from such hollow and sly 

enthusiasm; if not by the promoters, at least by 
reputable engineers and the reputable mining press; 
and all those who hold that mining is a most honorable 

and sober industry, and not a pool where the slick pro- 
moter may fish for suckers, for bucolic stockholders to 
hold the sack, so that in any case he shall not lose. 

One trouble is, sad to say, that the promoter, who is 

apt to be something of a child as to fundamental ethics, 
meets a wiser but if anything less scrupulous mining 

engineer who is quite willing to fall into any promotion 
scheme which would yield him some money. Such an 

engineer will furnish glowing generalities to the pro- 
moter for a consideration—generalities singularly lack- 
ing in cold and measured appraisal of facts. Such 
engineers are a disgrace to the profession. 

The type of engineers, of mining men, who regard 

any methods whatever as praiseworthy provided they 
succeed in bringing in money for development and ac- 
tivity are parasitic and pestilence-breeding—they betray 

an industry which in its normal and honest form is 
peculiar in its nobility and its lack of parasitism, 

—————— 

Atmospheric Oxygen for Cutting Steel 
HE UBIQUITY of oxygen in the atmosphere, and 
its influence on sundry reactions, are often 
unrecognized. In a recent issue of the South 

African Mining and Engineering Journal a short article 
discussed the use of a mild-steel disk with notched 
edge for the cutting of metal. Many mining engineers 
are unware of the fact that if such a tool be mounted 
on an ordinary saw bench and revolved at a high speed 

it can be used to cut piping, joists, or other structural 

steel. The scope of application, however, would be 

limited if our contemporary’s interpretation of the 
phenomenon be accepted, for it maintains that the result 
is attained “simply by the heat of friction.” 

As when the oxy-acetylene burner is used, the heat- 
ing bf the metal is the first step in the operation, not 
the last. A considerable amount of heat is generated 

when a steel disk is used for cutting, but this is insuffi- 
cient to melt steel. The cutting in both cases is due 

mainly to the chemical erosion of the metal by oxygen. 

In the oxy-acetylene apparatus the cutting gas is sup- 
plied in an almost pure state from cylinders; when a 

steel disk is used, the oxygen needed comes from the 
atmosphere. A temperature favorable to rapid oxidation 
is reached almost immediately after the metal is placed 

against the disk, the rapid movement of which insures 
a steady supply of the necessary gas. The results are, 
of course, inefficient as compared with those obtained 
with the oxy-acetylene cutter; further, in consequence of 
the lack of portability of the saw bench and the clumsi- 

ness of the apparatus, the scope of the disk cutter is 

limited. 
Recently, much interest centered on the achievement 

of cutting a large cast-iron pipe that lay in 50 ft. of 
water in New York Harbor. A new type of electric 

torch was used, but the pseudo-scientific publications 

overstressed the part that was played by electricity. 
Precise details are unavailable, but it would appear that 

although the arcing of an electric current was used to 

obtain the necessary preliminary heat, the cutting was 
performed by some gas or combination of gases, the 
composition of which is not known. In any event it is 

probable that oxygen played an important part. 
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GEORGE JOSEPH YOUNG 

F THE West Western is George Joseph Young, 

Western Editor of the Journal-Press and Editor- 

in-Chief of the Pacific Mining News, a supple- 
ment to the Journal-Press and the most recent member 

of the McGraw-Hill publications, devoted to the inter- 
ests of the mining industries west of the Rockies. 

Mr. Young was born in California, in 1876, his 

father, Joseph Young, having been a pioneer of north- 

ern Arizona, and his mother, Marion Wilburn, her- 

self a native of southern California. His early 

education was obtained in the public and high schools 
of San Francisco, after which he entered the Depart- 

GEORGE JOSEPH YOUNG 

ment of Mining of the University of California, taking 
also German, English, and art studies in addition to 

the technical course, and being graduated in 1899. 

After graduation Young acted—in 1899 and 1900—as 

research assistant to Professor Christy in the mining 
department of the university, going in 1900 to the 

University of Nevada as assistant professor of mining 

and metallurgy, at which institution he also became a 
professor of mining and metallurgy, and where he finally 

assumed charge of the McKay School of Mines, in 1908. 
During the period from 1900 to 1913 he was in charge 
of the State Analytical Laboratory, and also, during 

1912-1913, was director of the Co-operative Potash 
Laboratory, which was established jointly by the U. S. 
Geological Survey, the Bureau of Soils, and the Uni- 
versity of Nevada, for the purpose of assisting pros- 

pectors and others in search for a source of commercial 

potash in the Western states. 
During most of the time which Young spent at the 

University of Nevada he was chairman of the scholar- 
ship committee of the university. Also, while there 
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he reorganized the mining courses and equipped the 
school with new laboratories. In 1909 and 1910 he 

traveled in Europe, visiting mining and _ technical 
schools and studying coal mining in Germany and Eng- 
land. He spent his summers in the West, visiting and 
studying mining conditions in many of the districts 
of Montana, Utah, California, Arizona, and Colorado. 

From 1913 to 1917, Young served as professor of 
mining in the University of Minnescta and as professor 
of metallurgy at the Colorado School of Mines. In 

1918 he became Assistant Editor-in-Chief of Engineer- 

ing and Mining Journal and later Western Editor of 
vhe paper, and in April, 1922, he assumed the chief odi- 

torial responsibility of the Pacific Mining News. 

Mr. Young’s activities, aside from his work as a 

teacher, have covered many and varied subjects. A 
student of mining and metallurgy since 1895, he has 
made, also, a thorough survey of mining publications. 

His first contribution to Engineering and Mining Journal 
appeared in 1904. In 1918, 1919, 1920, 1921, and 1922 

he had charge of the Annual Progress numbers of the 

paper. His contributions to the literature of the 

industry, in addition to mining papers and articles that 

are familiar to readers of the Journal and the Jouvrnal- 

Press, included “Elements of Mining,” written in 1916; 

“Salines in the Great Basin Region,” in 1913, a bulletin 

of the U. S. Bureau of Soils; and the following con- 

tributions to the American Institute of Mining and 

Metallurgical Engineers: ‘Ventilating System at the 

Comstock Mines,” 1909; “Slime Filtration,” 1911; 

“Fires in Metalliferous Mines,” 1912; “Brown Coal 
Mining in Germany,” 1916, and “A History of Mining 

in Nevada,” published as a part of the history of that 

state. His research work has covered mine ventilation, 
the cyanide process, copper ore leaching, gold and silver 

metallurgy, filtration, magnetic and electrostatic separa- 

tion, flotation, and magnetizing roasting. 

Perhaps nothing can so mellow a man as the experi- 

ence acquired in the moulding of the character and 
mind of the students who obtain their first conception 
of mining in Western universities. There the embryo 
engineers are frequently an especially vigorous type, and 

contact with them en masse usually produces the cus- 

tomary result. When Young entered the field of 

technical journalism, his first action was to declare 
that henceforth “Professor” was taboo. He has shed 

the title. 

The subject of this sketch years ago on his mountain 

trips packed both rod and gun. He once landed a 53 
lb. trout in the Truckee, and has brought down many a 

deer, but game have in most ranges become too small 

and scarce for sport, and he now hunts with the camera, 

and some of the finest photography that has been pub- 

lished in this journal was the result of his summer 
excursions in the Sierras. When other members of the 
expedition are catching fingerlings or hugging camp, 
Young will be away somewhere, climbing a peak to get 
a particularly striking photograph. The last issue of 

the bulletin of the Sierra Club contained some notably 
beautiful pictures of Mount Darwin, caught from high 

ledges by Young’s camera. Mr. Young is a member of 

the American Institute of Mining and Metallurgical 
Engineers, the Mining and Metallurgical Society, the 

Sierra Club, and the Engineers’ Club of San Francisco. 

He makes his home with his wife and daughter in Oak- 
land—and spends his vacations among the peaks of the 

Sierras. 

| 
| . 
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The Mining Corporation of Canada 
By T. A. 

MONG the so-called exploration companies engaged 
A in finding, developing, and exploiting mines on 

the American continent, the Mining Corporation 
of Canada has won an honorable name for skilful en- 
terprise and fair dealing. The company is registered 

in Canada and at a recent informal meeting in London 

its English shareholders had an opportunity of hearing 

an account of its operations from the president of the 
company, Mr. J. P. Watson. He has been identified 

for many years with successful mining at Cobalt, where 
the principal holdings of the company used to be: the 

Cobalt Townsite, City of Cobalt, and Cobalt Lake mines. 

The company was organized by Rose, Van Cutsem & 
Co., of London, in March, 1914. 

Although the company’s Cobalt properties yielded 

1,250,000 ounces of silver last year, it has been stated 
repeatedly by the management that they are approach- 

ing exhaustion, except the Buffalo mine, a recent pur- 
chase, which shows signs of prosperous vitality. The 
cost of producing silver in 1920 was 65 cents per ounce; 

between 1919 and 1921 the price of the metal fell 40 
cents per ounce; so that it can be understood why the 
company has had ‘hard sledding’ of late in trying to 
make money at Cobalt. However, thanks to a reduction 
in wages and an increase of efficiency in labor, the cost 

of winning the silver has been reduced about 30%, 

according to Mr. Watson. 

Mr. Watson spoke with an air of frankness at the 

annual meeting and created an excellent impression 

thereby. Among other things he acknowledged two 

mistakes. A mine in British Columbia had been pros- 

pected under option, on the report of two engineers, 

the second of whom confirmed the report of the first, 
but both were wrong, as was ascertained when an ex- 

amination was made by the company’s chief engineer, 
Mr. Scott Turner. Another property, in the same 
Province, proved to be a ‘teaser,’ as Mr. Watson termed 

it most appropriately. It contained a small ore-shoot 
sufficiently promising to justify development, but not 
large enough, as was shown eventually, in a report by 
Mr. Oscar Hershey, to warrant the purchase of the 

property. However, the Buffalo, at Cobalt, has re- 

dressed the balance, for the owners sold it to the 

company in the belief that it was on its last legs and 
contained only 350,000 ounces of silver. In 1921 the 
company won 700,000 ounces from this supposedly ex- 

hausted mine, and there is now 1,500,000 ounces in the 

ore-reserve. 
Next we come to the Company’s principal new hold- 

ing, the Flin Flon, a big copper mine in Manitoba. 
Readers of the ‘Mining and Scientific Press’ will recall 
an article entitled ‘A New Canadian Mining District,’ 
by Walter Karri-Davies, in the issue of October 13, 
1917. In that article Major Karri-Davies described the 

new district and indicated how difficult of access it is. 
‘This part of Canada could be described by a geologist 

as a country of inundated roches moutonées; it is a 

glaciated country dented with strings of lakes. There- 

fore it is most accessible in winter, when the roads are 

bridged by ice. The chief point of departure is the 

town of The Pas, on the Hudson Bay railroad. From 

there the traveler goes tortuously, by steamer and 

‘wagon, to Flin Flon lake, where this property lies. 

RICKARD 

Four miles to the south, on Schist lake, is the Mandy 
copper deposit. This was discovered and located by a 

prospecting party led by Mr. J. E. Spurr, for the Tonopah 

Mining Company, of which he was vice-president and 

engineer, in 1915, as described by Mr. Spurr in an 

article entitled ‘The Discovery of the First Operating 
Mine in Manitoba,’ which appeared in the Engineering 

and Mining Journal of March 13, 1920. From this 

mine a quick and handsome profit was made by the 
Tonopah Mining Company, by shipping the ore to the 

smelter at Trail, in British Columbia, but the high- 
grade ore being exhausted, the mine is idle now. 

From The Pas to the Flin Flon mine is about 70 
miles by air, but fully 140 miles by land and water. 
Five years ago the orebody was known to be 200 feet 

wide; it had been diamond-drilled for a length of 2000 

feet and to a depth of 600 feet. At that time, the 
average assay was 2% copper and 5% zinc, with 

$2.50 in gold and 1? ounces silver per ton. Major 
Karri-Davies stated at the time: “It is recognized by 

those directing the enterprise that a larger tonnage of 

such ore will have to be proved before it warrants the 
big expenditure necessary to develop a productive 
mine.” This has been done since then. Mr. Watson 
states that his company joined in the venture with a 

New York syndicate, headed by Mr. W. B. Thompson. 

The previous diamond-drilling was confirmed, at a cost 
of one year in time and of $400,000 in money. The 

favorable confirmation of the technical evidence came 
at a time of financial crisis, and that was why the New 

York people withdrew from the venture, which was 
then carried forward by the Mining Corporation of 

Canada. It is estimated that 16,000,000 tons of ore is 

assured, and the possible resources of the mine are 
placed at 22 million tons. So far about $600,000 has 
been spent in engineers’ reports, preliminary workings, 

and temporary equipment. The drill-holes showed 
1.82% of copper, $1.60 in gold, and 1.16 oz. of silver 

per ton. During the later prospecting another and richer 

vein of ore was cut in the foot-wall; this raised the 

average to 2.4% —an increase of 30%—so says 

Mr. Watson—in the general average of the ore 
in reserve. The estimated value of the metals in 
the 16 million tons of ore is $150,000,000, of which 
$26,000,000 is gold, $13,000,000 is silver, and $111,000,- 
000 is copper. The metallurgical recovery of these 

metals is expected to be from 78 to 80%, but, as 
Mr. Watson says, “there is a vast difference between 

£30,000,000 odd in the wilderness—in Manitoba—and 
that same amount of money in the bank.” Several 
years must pass before the wealth of the Flin Flon is 
realized in terms of dividends. Between Winnipeg and 
the Arctic, between Lake Superior and the Yukon, there 
lies a great stretch of country that has been only slightly 

searched by competent prospectors; it is a region in 

which travel is difficult except in winter, and in winter 
the surface of rock is mantled with snow, so that intel- 

ligent examination is hindered. If the Flin Flon proves 

a success, the district will be connected by rail with 

the outer world and the prospector will be given another 

pied @ terre from which to extend his exploration into 

the lone land northward that awaits the awakening 

touch of human industry. 



1082 Engineering and Mining Journal-Press Vol. 118, No. 25 

DISCUSSION 

Vein Nature of Commercial Borates 
Novel Characteristics of the Colemanite Deposits 

of California and Nevada 

THE EDITOR: 
Sir—There is one feature concerning the colemanite 

‘deposits of California and Nevada which merits espe- 
cial notice as having critical yet hitherto unrecognized 

bearing upon the theory of metasomatic replacement of 

limestones by calcium borate. This feature is a decisive 

test of the alleged vein character of colemanite de- 
posits. I refer to the faulting of the colemanite beds 

themselves. Faulting occurs in all the borax fields, 

although it is not noted in any of the descriptions. 
In one instance noted, the inclined strata are shifted 

horizontally, so as to separate the two parts of a borate 

bed over 300 ft. The slips are oblique to the dip and 

strike, and about midway between the two. Although 

the direction of the movement is horizontal, the dis- 
locations are manifestly due to relief of torsional 
stresses, perhaps set up when the great blocks now 

occupied by the borate basins were faulted and de- 

pressed (1,000 ft. or more). These faults cut off 

sharply both the borate beds and the associated clays 

and sandstones. These features are not displayed at 

the surface of the ground, because obscured by weather- 

ing of the deposits.and on account of overwash; 

but they are clearly shown in the mine tunnels, a 

hundred yards or so beneath the surface, where they 
are so clear and fresh that they are fit objects for 
photography. 

Were the borate beds really mineral veins in the true 

sense of the word they would have been developed as 

such after the tilting of the strata in which they occur, 

and after the fissuring due to the faulting, but there 
is no evidence of this. The borate beds were without 
question formed before the faulting: nodules and indi- 

vidual crystals are sharply chopped off. 
There appears to be a secondary deposition of cole- 

manite which doubtless originated from the solution 
by the rains of the outcropping inclined bed. These 

secondary solutions seeped down along stratification 
planes into the fault fissures. Where the faults were 
slightly open, secondary colemanite was thus rede- 

posited in a continuous sheet, an inch or two thick, 
passing directly across the bedding planes of both the 

original colemanite beds and the associated shales and 
sandstones. These vertical slabs of secondary cole- 

manite are easily distinguished at a glance from the 

original beds. They are composed of fine, long, closely 

appressed, needle crystals disposed at right angles to 
the fault planes, and taken as a whole resemble the 

thin veinings of satin-spar which traverse red shales 

occurring 100 ft. beneath the borate beds. 
In a single cubic yard of the borate-bearing deposits 

there are to be found the massive bedded colemanite 
(which might well recall to mind a limestone bed 

and at first glance be easily mistaken for such), the 

clay layers carrying large nodular masses of colemanite, 

the blue shales through which is disseminated finely 

divided colemanite, the lamellar clays in which are in- 

terspersed paper-like films of colemanite, and the 
veining plates of needle colemanite, which cut across 
all the others. 

The vein theory of colemanite formation possesses, 
to be sure, one commercial advantage. As is well 

known, most borate claims are located in accordance 

with the lode rules; yet many other borate claims are 

held by placer regulations. These often overlap in a 

bewildering manner. Frequently, the ‘de claims are 

plastered over by placer locations. The latter are 
larger than the former, and perhaps have better in- 

trinsic rights. When mining of these shall begin upon 

these properties, there must inevitably and automatic- 
ally arise an immediate conflict between different 

interests. The outcome bids fair not only to turn into 

turmoil the entire borax industry of our country, but 

speedily to accomplish its irremediable ruination. 

Des Moines, Iowa. CHARLES R. KEYES. 

Dealing With Prospeetors 
THE EDITOR: 

Sir—Mr. Brunel’s letter in your issue of June 3, in 
which ie enlarges on the devious ways of the prospec- 

tor, leads me to the conclusion that he has failed to 

understand the character of that individual and has 
met few prospectors. The subject is one on which 
much has been written, but perhaps it is not entirely 

exhausted. 
In the first place, the prospector is just an average 

human, with a disposition to get the better end of a 
bargain if possible, like all the rest of us; and when 

dealing with him this should be kept in mind. In the 

case cited, business methods were omitted. Mr. X was 
not tied up with an option at $3,500. Hence, when he 

found that Mr. B, after a preliminary consideration 
of the vicinity in the books, was interested, he con- 
sidered himself free, and accordingly advanced his 
price. Almost any vendor of real estate would have 

done the same under similar circumstances, though 
probably not to the same extent. 

There are several kinds of people these days besides 

the prospector who are trying to get “all that the traffic 
will bear.” It is a very human trait. The remedy is 

to bind him with an option, or to get his verbal 

refusal before witnesses for a definite price and a defi- 
nite time. His word will be found quite as good as 

that of the average man. If these simple precautions 

have not been taken he should not be blamed for trying 

to improve his status. 
In the second place, few prospectors are developers 

of their claims except to the small extent necessary 

to show that values have been found. Their rdéle is that 
of the discoverer, and they are usually deathly afraid 
of having their claim explored while owning it. Their 
talk of a half interest for development money is a 

“blind,” to make you think they have confidence im 
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their find. Not they! They have seen too many prom- 

ising “prospects” ruined by a few blasts. What they 
want is to sell outright on the strength of the show- 

ing now, and use the money to finance an effort to 

find something better. Every prospector has in mind 

several localities he desires to visit and explore, and 

in each of which he is confident he can uncover a wonder. 
Hence, the best way to deal with this worthy indi- 

vidual is to go with him trustingly to his claim, and 

carry a little cash in your pocket. If his showing is 

promising, offer him from $25 to $100 on the spot for a 
written time option at a low price for the whole title, 

and in nine cases out of ten you will get the layout 

at your own figure. The money you will then have 

risked will be no more than the value of the time he 
has given to making the discovery, so the gamble is 

nearly an equal one. 

The prospector is usually a good sport. Give him an 

opportunity to deal with you on equal terms and you 

will generally find him ready to play a straight game. 

Denver, Col. THEO. F. VAN WAGENEN. 

Tellurium in Wireless Telephony 
THE EDITOR: 

Sir—I noticed in your issue of May 20 that you call 

the attention of mining companies and individuals to 

the wide use of crystals of certain minerals in the con- 

struction of wireless-telephone detectors. 

It may be of interest to your readers to know that the 
element tellurium, which has long had but few uses and 

with which all Western miners are more or less familiar, 

has been found to have superior qualities as a crystal 

detector. I am informed that one of the large and well- 

known electrical companies now has on the market a 

crystal detector which is more sensitive and which 

remains in better adjustment than anything heretofore 

produced. This detector consists of a crystal of tellu- 
rium resting against a crystal of artificial zinc oxide. | 

It seems that crystal detectors have great possibilities, 

as they are much less expensive than vacuum tubes and 

require no batteries. It is quite conceivable that experi- 
menters will develop crystal detectors which are far 
superior to any of those now on the market, and in this 
connection tellurium crystals, in conjunction with those 
of other minerals, will come in for their share of atten- 

tion. F. F. COLCORD. 
New York City.: 

Sampling Wet Material 
THE EDITOR: 
Sir—With reference to my previous article “Examin- 

ing Minerals in Ore Pulp,” in Engineering and Mining 
Journal, Dec. 24, 1921, on page 1022, a further sugges- 

tion has been found convenient. Though simple, I pass 

it on in the hope that you find it of interest. 

To examine a sample of wet material it is best to use 

a clean slide not greased; drop a small patch of sample 

upon it, and then, to remove any surplus liquid, apply a 

piece of blotting or filter paper to the edge of the patch. 

Turn “he slide with the glass side up and examine with 

the microscope. It is advisable to exercise care as to 

shaking the slide before mopping up the water, as the 

movement may result in concentrating the mineral on 

the glass, which may or may not be advisable. 

When a tailing or residue is being examined to de- 

termine what amount of mineral remains in it, it may 
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be of advantage to put the sample on a thin watch glass, 
and while excess water is present give the glass a pan- 

ning motion to bring the mineral together on the sur- 

face. Then remove water, invert and examine. 
It is usually preferable to remove slime from the 

sample by gentle washing or elutriation before exami- 

nation, as with low power, especially, slime particles are 

differentiated with difficulty, and interfere with the visi- 

bility of larger grains. ALFRED T. FRY. 

Queenstown, Tasmania. 

Copper Content and Specific Gravity 

of Copper Mattes 
THE EDITOR: 

Sir—Your editorial in Engineering and Mining Jour- 
nal-Press of May 27, 1922, regarding the suggested 

feasibility of estimating the approximate copper con- 

tent of mattes by means of a specific gravity determina- 

tion has been read with interest. The accompanying 
plot was made from data published by Hofman. The 

group of results connected by broken lines was probably 

obtained on mattes in which the elements present other 

° Results given ws Hofinan, Metallurgy. of Copper; 
$ Table 28, pg./74 wet 

x Table given by Hofman, op. cit, pg. 2/4 

| |. 
Pere tt (vied edhe aaa 
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tha gta baal ee heat ca a 
46 5.0 5.2 5.4 5.6 bid 
Specific Gravity of Matte 

than copper and iron were fairly constant. The other 

results plotted were from mattes made in many different 

plants, and may or may not have contained lead, zinc, 

and other impurities. 

These results seem to indicate that the method could 
not be universally applied on all copper mattes, but it 

might give concordant results on mattes from individual 

plants with a possible limit of accuracy of from 0.5 to 
1.0 per cent copper. It is believed that the matter should 
receive further study. To this end a more extended 
investigation has been started on a large variety of com- 

mercial mattes as well as on a series of mattes produced 

in the laboratory. W. F. DEITRICH. 
Stanford University, Cal. WELTON J. CROOK. 

The Ajo Enterprise Series 
The fourth installment of A. W. Allen’s article, “Ajo 

Enterprise of the New Cornelia Copper Co.,” should 
have been published in this issue. Unavoidable circum- 

stances have prevented the manuscript and illustrations 
from reaching us, but we hope to publish it in a subse- 

quent edition. 
In the Journal-Press for June 10, certain erroneous 

foctnotes were given in the article “Ajo Enterprise of 

the New Cornelia Copper Co.” On p. 1004 the reference 

should be Vol. 52 instead of Vol. 51; p. 1007, p. 830 

instead of p. 380, and on p. 1008, p. 830 instead of p. 380. 
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The Bawdwin Mine, in Burma 

Early Methods of Mining and Smelting Silver-Lead Ore by the 
Chinese, Who Worked the Deposit in the Fifteenth Century— 
Present Mining Operations by the Burma Corporation, Ltd. 

By ALLAN B. CALHOUN 
Mine Superintendent, Burma Corporation, Ltd. 

independent State of Tawng-Peng, one of the 

small group comprising the Northern Shan States 

in Upper Burma. Each of these states has its own 
sawbwa, or chieftain, who rules the people under the 
advice and direction of a British “superintendent.” 

Bawdwin is 450 miles north of Rangoon, the capital of 

Burma, 169 miles northeast of Mandalay, and about fifty 
miles south of the Province of Yunnan, in China. The 

ez BAWDWIN MINE is situated in the semi- 

MINES 

Namtu 

‘onl ashio 

ee 

M > 
S 
= 
Ss a 
Ss 

. c 
=] 
a 

Map of Burma 

elevation of the mine is 3,100 ft. above the sea. The 
climate at this elevation is comparatively healthful dur- 

ing the dry season, but rather depressing during the 

wet. The dry season extends from November to May, 

and during the remainder of the year the precipitation 

amounts to 60 or 70 in. Most of this is in the form of 

heavy showers, which cause considerable damage to the 

railroad. 

Early records and inscriptions state that the mine 

was operated by the Chinese in the ninth year of the 
reign of Yung Lo, of the Ming Dynasty, 1412 A. D. It 
was known as Lao Yin Chang, meaning “old silver 

mine,” and was worked most extensively during the 

reigns of Chia Ching, 1796-1821, and Tao Kwang, 1821- 
1851, during which time it was the source of great 

wealth. During the reign of Tung Chik, 1868, the mine 

was abandoned for. one or possibly all of the following 
reasons: 

1—The Panthay or Mohammedan rebellion broke out 
at this time in the neighboring Province of Yunnan, 
China, making life and property insecure and at the 
same time blocking the route to China. 

2—As a corollary to the rebellion, the neighboring 

tribes of Kachins—a war-like mountain race—took ad- 

vantage of the turmoil and the fact that the mine was 

cut off from China, and ruthlessly raided the mining 
population. 

3—The third reason, and probably the most important, 
was the difficulty of operating the mine on account of 

water, poor ventilation, and entire lack of machinery. 
From conditions in old workings recently opened, it 

appears that the Chinese were pumping water in a 
series of lifts through 6-in. bamboo pumps a vertical dis- 

tance of 160 ft. The longest and lowest drainage adit 

was driven through.the country rock a distance of sev- 
eral thousand feet, to tap and drain the orebody. The 
difficulties encountered in this work must have been 
great, and the work was probably done at the sacrifice of 

many lives. How the early miners ventilated these long 

tortuous adits, how they took care.of large bursts of 

water, and carried out the ore, is inconceivable to one 
who does not know the Chinaman. There is nothing too 

laborious or too slow to try his patience and per- 
severance. 

This long adit has been enlarged and extended, and is 
now No. 2 Level drainage adit, or, more familiarly, 

“Dead Chinaman” tunnel. The latter name was given 
to it on account of finding the skeletons of Chinese with 
manacles still encircling their bones. 

PROBLEMS OF DRAINAGE AND VENTILATION ENDED 

EARLY OPERATIONS 

The Chinese mined ore 50 ft. below this level, but the 
amount of water must have been so large that they had 
to abandon these lower workings. To drain the mine 
for another 100 ft., it would have been necessary to 

drive a second long adit about three-quarters of a mile, 
and evidently this was more than the engineers would 
undertake, on account of the problem of ventilation, and 

more than the financiers would authorize, on account of 
the long time they would have had to wait to realize on 
the investment. All work was done by hammer and 

moil. 

Previous to 1868 Bawdwin was a prosperous Chinese 

colony, with a population of 20,000, as evidenced by rec- 
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Portal of the tunnel, recently equipped with electric haulage 
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Remains of an old Chinese bridge at Bawdwin 
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What remains of three cupeling furnaces 
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The smelter at Namtu, showing rocsters and blast furnaces 

No. 3 blast furnace in course of repair 
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ords and remains of temples, mosques, theatres, and 
other public buildings and bridges and the thousands of 
graves that cover the hillside. 

It is generally supposed, on account of various dis- 

coveries and inscriptions found in the neighborhood, 

that Bawdwin formed a penal settlement for the Chinese 
government. The entire workings are surrounded by 

many miles of entrenchments that parallel the mountain 
ridges. These fortifications are about 15 ft. wide and 

10 ft. deep, and are situated on both sides of the moun- 
tain ridges that hem in the mine. 

Engineering and Mining Journal-Press 
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Few ladders were used, and those found were similar 

to the Mexican chicken ladder—simply a notched in- 

clined log. On both sides of the portal of manv of the . 

adits are little niches, one or two feet square, similar 

to those found in Mexican mines, in which the China- 
man is supposed to have deposited his small Buddha or 

other lucky icon to ward off evil spirits. In all there 
are probably twelve or fifteen miles of these workings. 

The method of timbering was ingenious. The drives 

being diminutive, only smail timber was required, 5 or 6 

in. in diameter being the maximum. This timber was 
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Details of ancient Chinese blast furnace 

The present Chinese-Shan miners claim that soldiers 
lived in these entrenchments, and it is believed that the 

ones on the adjacent side of the mountains were to 

guard and keep in the prisoners, and that those on the 

opposite side were for the purpose of repelling attacks 
from wild marauding native tribes. 

EARLY CHINESE METHODS 

The Chinese worked the mine for silver alone, as the 
lead and zinc were evidently of no value to them. The 

hill containing the orebody is riddled with adits, the 

majority of which are so small that the ordinary Euro- 

TISEVA 
a 

Longitudinal Section 

generally of pine or of “male” bamboo, the latter species 
of bamboo being almost solid, whereas the female has 

thin walls. There is no evidence of vertical shafts or 

of any mechanical equipment for hoisting. The method 
of stoping was not much different from present methods, 

except that the work was done on a smaller scale. Ona 

new level ore was followed by a drift, and a raise was 

driven to the surface or to connect with workings above. 

The back of the drift was then stoped for a vertical dis- 
tance of several feet; the ore was removed, and waste 
for filling was dropped through the raises or carried up 

into the stope in baskets. The operation was apparently 

Plan Showing Superposition 
of Vent Holes 

Details of ancient Chinese “cupeling” furnace 

pean is compelled to get down on his hands and knees 

to pass through the tortuous workings. Nearly all these 
adits are on slight downward incline, probably to facili- 
tate ventilation. 

The drainage adits are larger and necessarily are 

inclined the other way. The incline shafts are also 
larger, and run on a grade that will permit the carrying 
of material to the surface without the use of a ladder. 
Several of the more important ones have steps cut in 
the solid rock, and one in particular is in the form of a 
Spiral. This was to get the maximum vertical depth in 

the shortest distance and at the same time permit the 

coolie to walk up with his burden. 

a straight cut-and-fill system, the work being done within 
a small area and in a laborious manner. Stopes were 
carried only three or four feet wide, and when one sec- 

tion reached the surface or vertical limit of the stope, 

another drift was run parallel to the old one, and another 
stope carried up adjacent to the filled one. Probably 

more than 1,000,000 tons of ore was mined. 

CHINESE SMELTED ORE FOR SILVER ONLY 

The ore was smelted locally in small furnaces, the 

remains of which are scattered for miles along the 

small river that runs through the property. In the 

beginning, the ore was smelted within a few hundred 
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Square-set rill stope in the Bawdwin mine 

feet of the mine, but gradually the supply of timber in 

the vicinity was exhausted to make charcoal; or per- 

haps the progenitors of our smoke farmers brought suit 
for damages. At any rate, it was found advisable to 

carry the ore to the fuel, and consequently the work was 

moved out along the river, with the result that the heaps 

of slag, so-called, can be found for miles along the 

stream. 
The exact method of smelting is not thoroughly under- 

stood, but the results obtained in the extraction of silver 
compare favorable with modern smelting practice. A 

short description of the furnaces and the apparent 

method of procedure may be interesting to the smelter 

man. I leave him to draw his uwn conclusions. 

FURNACES WERE EXCAVATED INTO BANKS 

The blast furnaces were made by digging into a bank 

and making a crucible-shaped excavation flaring out at 

the top and open in front. Troughs for tuyéres were 
cut in the back wall of the furnace and covered with flat 
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stones. The front of the furnace was then built up of 
clay and boulders and the inside was plastered with sev- 
eral layers of fireclay, which completely sealed the long 

tuyeres extending down the back to the bottom of the 
furnace. These long tuyéres were evidently for the pur- 
pose of heating and conducting the blast to the bottom 
and narrow part of the furnace. 

The air was supplied by bellows or by the air pump 
that is still in use by the Chinese. These pumps were 8 to 
10 in. in diameter and 6 to 7 ft. long, and were made by 
boring suitable logs. Inside a plunger was fitted, which 

was operated either by manual or mechanical power— 
usually a water wheel. Smaller pumps, up to 6 in. 

diameter, were made from bamboo. It is questionable 
whether these air pumps were operated by hand or by 
a water wheel, but as all furnaces were placed close to 
running water, I am inclined to think that water power 

was used. 

The ore was first mixed with charcoal and roasted in 
small stalls and then carried to the blast furnace. Here 
it was again mixed with charcoal and, if necessary, 

according to the analysis of the sinter, a small quantity 
of flux was added before charging. 

Samples of high-grade Bawdwin ore assay as follows: 

Ag, Pb, Zn, Cu, SiOze, Fe, CaO, AleOs, Ss 
Oz. Per Per Per Per Per Per Per Per 

Cent Cent Cent Cent Cent Cent Cent Cent 

45.4 47.2 24.2 0.2 5.0 3.2 2.0 1.0 20.5 
44.1 46.8 21.0 Tr. 4.8 3.1 1.0 1.9 20.4 

Sinter from the furnace assayed approximately : 

Ag, Pb, ‘Zn, Cu, SiOe, Fe, CaO, AleOz, 8, 
Oz. Per Per Per Per Per Per Per Per 

Cent Cent Cent Cent Cent Cent Cent Cent 
3.9 (a) 44.5 18.9 0.2 10.0 4.5 2.3 4.8 3.2 
z:3 44.9 16.5 0.3 12.0 4.5 2.9 a8 aie 

(a) 2 to 3% of this was in the form of prills of lead. 

These assays show that less than 1 per cent of the 
lead was actually reduced and collected in the lead well, 
but still sufficient to collect all but 2 or 3 oz. of silver. 
This small amount of lead was then ladled out and car- 
ried to adjacent banks of refining furnaces, where the 
lead was oxidized and silver recovered. 

It is questionable whether the smelting operation was 
continuous or intermittent, as no evidence has been found 

on the property to warrant a conclusion. If it was con- 
tinuous—and I am inclined to think it was—batches of 
freshly roasted ore and charcoal were added inter- 
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mittently, and as the 

mass at the bottom 

— became sufficiently 
—e plastic to give up its 

x silver, it was scraped 
Bil out in the form of a 
a sticky sinter or 

S “slag,” and the 
charge was allowed to 
settle. If the proc- 
ess was intermittent, 

as maintained by 
some who have seen 
the work in China, 

the furnace was 
cleaned out of its for- 

ad i mer charge, the small 
< IGRI Re opening in the front 

ES al srt | Be a wall of the furnace 
Ke was torn down and 

the sintered mass was 
scraped out ready for 

another cycle. 

In the Bawdwin ore the silver is associated with the 
galena and not with the sphalerite. For every 1 percent 
lead there is approximately 1 oz. of silver. The China- 

man had no use for the lead or zinc; consequently, he 

reduced the minimum amount of lead to collect the 
silver. It is almost inconceivable that with such crude 

furnaces the charge and blast could be so regulated that 

the sulphur would be reduced to 2 or 3 per cent, while, 

at the same time, only a few per cent of the lead would 

be reduced. The sinter carries 2 or 3 per cent prills of 

lead, and it was probably in them that the loss of most 

of the silver occurred. 
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LEAD WAS CUPELED ON MupD “TEST” 

The refining furnaces were also built in a bank of 

earth, in rows of seven. The furnace was divided by a 

2-in. “test” into two parts, called the top and bottom 

compartments. In the top compartment was placed the 
silver-laden lead. Extending vertically through the 
top of the furnace were a number of flues. At the back 
of the lower compartment was a large flue that extended 

up through the ground at the back to the surface. 

The method of operating these furnaces was prob- 

ably as follows: 
A charcoal fire was placed upon a grate supported just 

above the test. The grate bars were made of fireclay, 
moulded in bamboos of 2 in. diameter, and then burnt. 
The door of the lower compartment was regulated to 
allow sufficient air to pass through and under the test 
(to keep it at the proper temperature) and thence up 

through the back chimney. 
Sufficient heat was maintained upon the top of the 

molten metal to oxidize the lead. It is said that one 
man by rolling an iron rod over the molten metal could 
attend to the skimming of a series of seven of these 
furnaces. By this process of skimming and oxidization 

pure silver was obtained. 
Evidently the fumes from all the smelting and refining 

furnaces had a tendency to prevent reforestation on the 
steep hillsides that had been cleared of semi-tropical 
jungle, as there are now no trees within three or four 
miles of Bawdwin and the hills are covered with a grass 
that grows three or four feet high, and which is burnt 
off every year. It is an ill wind that does not blow some- 
one good. On account of the clearing of the forest by 
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the Chinaman and the effect of the fumes, Bawdwin is 

one of the comparatively healthful places in Burma. As 
no rank vegetation can. now get a start on the hills, 
there are no places in the vicinity in which mosquitoes 
can breed. 

EUROPEANS BECAME INTERESTED IN 1904 

Burmese brought the attention of Europeans to these 
enormous slag dumps, and, in 1891, A. C. Martin, of 
Rangoon, visited the property and took some samples. 
With J. Sarkies, also of Rangoon, he formed a partner- 

ship and applied for a lease of four square miles. Noth- 
ing was done for several years, until Mr. Martin met 
Captain M. F. Kinderley in Mandalay. Together with 
Mr. Sarkies and Maitland Kinderley, a brother, they 

formed the Burma Mines Development & Agency Co., 

of which the Burma Mines & Smelting Co. was a branch. 
In 1904 the company was reorganized as the Great 

Eastern Mining Co., and Lord Hersey became identified 

with it. “ 

The local directors in Rangoon consisted of Mr. 
Sterne, Captain Barnett, S. W. Watts, A. C. Martin, and 
W. A. Freymouth. 

In 1906 this company sold its right to the Burma 
Mines Ry. & Smelting Co., and in 1908 changed its name 
to Burma Mines, Ltd. At this time there was no inten- 
tion to work the mines, but only to build a railroad and 
smelt the Chinese slag. 

FIRST SMELTER AT MANDALAY 

A narrow-gage (24-in.) railroad, forty-five miles long, 

was completed to connect with the government line, and 

a smelter was built at Mandalay, 169 miles away. Smelt- 
ing actually started in 1909. No money was made, as 
the railroad haul was too great, and in 1911 a new 

smelter was built at Namtu, on the narrow-gage line, 
only twelve miles from the mine. 

After 200,000 or 300,000 tons of slag had been 

smelted, the engineers began to consider the probability 

that the Chinaman had left some ore, so they started to 
prospect by cleaning out the old workings. About this 

time Herbert Hoover secured control of the mine and 

became chairman of the board. After two years of diffi- 

cult and discouraging work, the main orebody was 
tapped by what is now called the “Dead Chinaman” 
tunnel, or the 171 level. ' 

This adit was well below the main workings, although 
some of the Chinese stopes had actually reached a verti- 
cal depth of 50 ft. below this level. 

From then on the development was rapid, and today 
the “Chinaman” orebody is considered to be one of the 
largest high-grade silver-lead-zinc orebodies in the 
world. The total ore reserves on Jan. 1, 1921, were: 

Ag, Pb, Zn, Cu, 
Tons Oz. Per Cent Per Cent Per Cent 

4,429,458 23.3 25.3 17.7 t.2 

Of this only a little over one-tenth is designated as 
probable ore. No mineral with a content less than 20 
per cent lead and zinc is considered, except for part of 
335,681 tons.of copper ore, which averages Ag, 23.2 
oz.; Pb, 12.8 per cent; Zn, 7.7 per cent; Cu, 11.0 per 
cent. 

The mine probably contains another million or more 
tons of low-grade material, carrying between 8 per cent 
and 20 per cent combined lead and zinc, which has not 
been taken into consideration as ore. The ore occurs as 
solid masses of sulphide, with little admixture of 
gangue. On some levels the solid ore will average 50 
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ft. wide for a continuous distance of 1,000 ft. along the 
strike, and in a few places it is 100 to 140 ft. wide. 
Many of the blocks are 75 per cent solid lead and zinc 
sulphide. 

The present bottom of the mine is the 653 level, 
which shows what was once a continuous orebody over 
2,000 ft. long, but which has now been faulted into two 

separate blocks, with a displacement of over 600 ft. 
along the throw. 

The mine has been systematically developed down to 

the 653 level, or main adit, known as the “Tiger 

Tunnel,” which is about two miles long. This adit is 

double-tracked for 7,400 ft. from the portal to the main 
internal shaft. No expense has been spared in develop- 
ing and equipping the mine in the most up-to-date 

manner. Notwithstanding labor is cheap, machinery 

is cheaper, and little hand work is done. 

DEVELOPMENT HAS BEEN SYSTEMATIC 

The “Chinaman” orebody is blocked out by crosscuts 
through the ore at 100-ft. intervals; these are placed 
vertically above each other on the respective levels. 

Raises have been driven from these crosscuts to make 
continuous passages from the top of the mine to the 
lowest level. The same raises are alternately used for 

passing ore or filling, and are so offset on every level 

that ore or waste can be drawn out at that level or 
passed through to the next or to the lowest level. 

All ore goes straight through to 653 level, where 
it is loaded into four-ton cars and hauled in trains of 
ten cars by electric locomotives to the tipple plant. Waste 

filling is obtained from the surface by quarrying around 

che raises so that the filling will go directly into stopes 

without further handling. 

A modified square-set rill system is used in stoping. 

For this system it is advantageous to lay out the main 

drift in the foot-wall country rock and to crosscut 
through the ore at 100-ft. intervals to the hanging wall. 

In these crosscuts are the main rises. 
The 50-ft. blocks on either side, with the exception of 

a 12-ft. pillar directly over the crosscut, comprise the 

stopes. These rill stopes have their apexes at the main 

passes and slope down to the stoping crosscuts. In the 

early work no pillar was left at the toe of two stopes 

and one ore chute sufficed for two stopes. This section 
would become excessively heavy, and it has been found 

desirable to leave a 12-ft. pillar between the two stopes 

and carry up individual ore chutes. 

STOPING STARTS ON THE HANGING-WALL SIDE 

Stopes are carried three or four sets wide, depending 
on the character of the ground. Four sets is the maxi- 

mum width that the best ground will stand, and as the 

ground becomes heavier the stope is brought in to three 

or sometimes two sets wide; the length remains the 

same. Where the vein is wide the hanging section is 

taken first, and when completed a second section is taken 

alongside, retreating toward the foot wall. Under this 

arrangement the crosscuts and drifts are always in solid 

ore or rock and the part under the old stope can be filled, 
thus minimizing expensive repairs, through old stoped 

areas. To get the proper rill, square sets must be of the 

proper size and height. Those in the Bawdwin mine are 

53 ft. square and 73 ft. high. 

The manways are on the hanging-wall side of the 

chute, and not along one side, as is generally the custom. 

This gives access to either stope from the manway or 

chute without blocking either. 
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As the irain of four-ton cars leaves the portal of the 
tunnel it is hauled to the tipple plant, where four four- 
ton cars are emptied at once. From the tipple plant the 
ore is carried by a 20-in. belt conveyor and discharged 
into bins by an automatic tripper. From the bin the 
ore is taken by trains to Namtu, seven miles away, where 
are situated the mill, smelter, and headquarters of the 
corporation. 

Mining Operations of Nevada 
Consolidated in 1921 

According to the annual report of the Nevada Con- 
solidated Copper Co., operating at Ely, Nev., the most 
important feature of 1921 was the development of addi- 
tional tonnages of high-grade direct-smelting ore along 
the margin of the Ruth concentrating orebody. Fully 

developed direct-smelting ore estimate as of Dec. 31, 
1921, is 406,196 tons, averaging 7.27 per cent copper. 
In segregating ores, 3 per cent copper was assumed 
as the lower limit of direct-smelting grade. No addi- 
tional ore was added to the disseminated porphyry 

reserves during the year, the total on Dec. 31, 1921, 

amounting to 63,401,209 tons, averaging 1.58 per cent 
copper. 

Steam-shovel mining costs of concentrating ores, ex- 

clusive of depreciation and Federal, state, and local 

taxes, but including all other overhead expense, were 
as follows: ° 

Cents per Ton Ore Cents per Cu. Yd. Capping 
1921 1920 1921 1920 

Drilling and blasting......... 6.45 6.14 11.26 8.78 
Steam-shovel operations...... aad 3.04 5.20 5.90 
Locomotive tramming........ 7.69 8.61 18.23 18.75 
General pit expense.......... 1.78 2.50 L259 0.96 
Miscellaneous............... 9.42 9.81 4.71 6.08 

ORONO tt hh oreo A 28.11 30.10 41.23 40.47 

Steam-shovel efficiencies were as follows: 

Tons of Ore Per u.Yd. Capping Per 
Eight-Hour Shovel Shift Eight. Hour Shovel Shift 

Gis os ee She kids ese 1,404 952 
Ws scdeu5 5 5 apr d ee 2,254 1,155 
Ws be cers wig armies 2,255 1,187 
WE eS 5:06 8S Simao LS9e 1,148 

Ruth mine underground tosts showed improvement as 

follows: 
Cents per Ton 
1921 

Branch Taibes AMI BUDIOVEIS. 25. ss... oo a a ee 22:35 24:12 
RMMICROMCANII ATID ORUTO. 5 55 6 dco Soe os KR AS RASS 18.05 17.94 
IONE oe a, Kare aioe 8 ale kaw ease av RS ERO OES 6.23 7.94 
IN aon he a had erie ee. Snare a een ero me katate an eat .60 6.11 
General underground upkeep................... 2 cee ee eeeee 18.81 24.36 
LI RINE  oocaoc ea tora tec a Rad Ae ee OOO 7.02 7.08 
UNNI Soba. ssi is ska Sie kaso walealeaha oe Re See eS 8.63 9.65 

NN Os Bi. carla alr oes han eld eer rast aia ene ee ag 85.69 97.20 

Improved labor efficiencies are also reflected in the 
following figures: 

Dry Tons per Tota 
Dry Tons per Man-Shift on Ruth 

Man-Shift Underground Mine Payrolls 

Bee aa Act aa te kaa 10.39 7.53 
EE ee ee 11.31 8.34 

MPEOr 05% os nda SeAeeeee tian 12.27 8.99 
DE ere a es ae lk ates Race eneey 13.08 9.38 

In comparing costs and labor efficiencies, it must be 

remembered that operations in 1921 were confined to 

the three winter months, with the weather persistently 

cold. 
After the shut-down small crews were organized to 

proceed with alterations and additions to plant which 
could not be economically accomplished when operating, 
as well as to ‘maintain the plant in condition for re- 
opening. No carbonate ore was extracted during the 

year, and the mine dump storage remains at 80,229 tons 

as at the close of 1920. The shovel pits furnished 64.8 

per cent of the ore mined during the vear. 
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Development of Metallurgical Practice 
at the Hollinger Mine 

Early History of the Enterprise—The Original Mill 
— Amalgamation vs. Cyanidation — Treatment of 
High-Grade Ore— Development of Present Practice 

By P. A. ROBBINS 

gold mine had been successful in Ontario. For 
twenty-five years many unsuccessful mines had been 

started in Hastings County, and the Thunder Bay, Lake 

of the Woods, and Sturgeon Lake districts, and many 

mills had been built. The standard milling practice was 
the use of crusher, stamps, plates and vanners, with 

possibly a 65 to 70 per cent recovery from a $10 ore. 

The Timmins-McMartin-Dunlop Syndicate (owner of 
the Hollinger mine) was without experience in mining 

except for its one successful venture with the La Rose 

mine, at Cobalt, where by rough hand sorting, carloads 
of ore carrying 3,000 to 6,000 oz. silver per ton were 

shipped from surface trenches. 

A nephew of the Timmins brothers, Alphonse Paré, a 

recent graduate from McGill University, was in charge 

of the Hollinger during its first fourteen months of 
life, and to test the Hollinger ground had installed a 

two-stamp Tremain steam mill and a jaw crusher, which 
were in operation when I took charge of the property 

at the beginning of 1911. 
As the mill had a limited capacity, only the best ore 

from the shaft and drifts was being treated. The 

recovery from one plate, about 4 x 12 ft., was about $30 

per ton, and the tailing carried $20, thus indicating a 
gross $50 content. The selection of the best ore was not 
to mislead; it was logical to get as much gold as possible 

to help pay expenses. The results no doubt led the 
owners to believe that the vein would carry from $40 to 

$50 per ton. Subsequent sampling showed this particu- 
lar orebody to average $35 on the surface and $31 on the 
100 level over a length of approximately 950 ft. and an 

average width of 10 ft. 
Because of the satisfactory results obtained, the 

owners decided (as a separate company) to erect a 

thirty-stamp mill to treat Hollinger and custom ore. 

Tom Scanlan, a mechanical engineer of wide experience 
in smelter and mill work with the Allis-Chalmers com- 

pany, had been engaged to design the plant. Mr. Scan- 

lan adopted the standard practice of California and the 
various ill-fated Ontario proiects, and ordered the parts 

for a thirty.stamp mill, with crushers, plates, Overstrom 

sand tables, and Johnson vanners. These parts were 

ordered before the mill was designed, as it was not pos- 

sible to bring in machinery except in midwinter, when 
the forty miles of swamps, lakes, and rivers were frozen 

over; to get delivery in the winter of 1910-1911 the 
orders were hurriedly placed by Mr. Scanlan in the fall 

of 1910. 
This was the status of the work when I was engaged 

to take charge in January, 1911. Without losing a 
whole year I could not undertake to run ore tests and re- 

design the mill for cyanide treatment if found advisable, 
and hence we decided to put up an experimental mill, 
with the stamps in a separate building, leading the pulp 

Pea TO THE DISCOVERY of the Hollinger, no off on one side to a light shed containing the plates and 

concentrators. This would leave the space in front of 
the stamps for a cyanide plant to be erected later. Work 

on this mill was well under way when on May 19, 1911, 

a forest fire swept the property and burned everything. 

Later fires in June and July cleaned up the remainder 

of the district and destroyed all possibility of building 

the mill in 1911. 

A. G. Kirby, who was in charge of the Nova Scotia 
mine, at Cobalt (fresh from the new Goldfield Consoli- 
dated mill), was engaged to run a series of tests on the 

ore. I sent him, as a test sample, ore carrying $50 per 

ton. Rumors were in circulation that the Hollinger was 

a frost and that the fire had been inspired. When the 

test sample ran $50 per ton it was believed that we were 

trying to sell stock. The facts were that I knew we had 

much high-grade ore, and I wanted a mill to recover the 

gold in that ore. The treatment of $10 and $12 ore did 
not worry me, but when it came to ore carrying $80 to 

$100 per ton, I wauted to be sure of results. 

CONCENTRATION GENERALLY FAVORED 

Mr. Kirby’s tests showed poor recovery by amalgama- 
tion, but cyaniding and concentrating gave 99 per cent 

plus when the ore was all slimed. As a result of Mr. 

Kirby’s work, I decided to crush in solution and aim for 

70 per cent through 200 mesh. The matter of con- 

centration was given much thought, and though we 

felt that concentration could be omitted, we were wor- 

ried about the frequent occurrences of ore carrying 

$100 or more per ton. I finally decided upon concen- 

tration for the following reasons: 

1. The tables would catch the gold-bearing sul- 

phides and gold flakes that escaped from the tube-mill 

circuit. 
2. The taking out of heavy particles by concentra- 

tion would make it possible to do less fine grinding than 

otherwise. 
3. The separate treatment of concentrates would 

enable the lower-grade pulp to be passed on with a 
minimum of agitation. 

4. Refinery practice would be 

would be less precipitate to treat. 
With each addition to the Hollinger mill, I consulted 

the mill superintendents, and every one of them un- 

reservedly declared himself in favor of retaining con- 

centration as a part of the flow sheet. 

The decision to crush in solution and not use plate 

amalgamation was based upon a belief that free, amal- 

gamable gold would readily cyanide. I did not believe 

the argument that a mill which recovered 95 per cent 

was losing 5 per cent of all the gold in the ore, and 

that, therefore, the gold recovered by plate amalgama- 

tion indicated a 100-per cent recovery for that gold in- 

stead of a 95-per cent one. My belief was, and still 

simplified; there 
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is, that any gold that will amalgamate freely will read- 
ily cyanide and yield approximately 100 per cent. The 
losses are in the gold occluded in the sulphides and in 

the gangue particles, which will not amalgamate. 

In plate amalgamation there is often, perhaps 
usually, the indeterminate loss by theft of amalgam; and 
the possibility of such loss ‘occurring is so great that 
it outweighs any hair-splitting metallurgical arguments 
in favor of plate amalgamation. Having decided upon 

the important steps (all sliming, crushing in solution, 
concentration, and separate treatment of the sulphides), 

we proceeded to design a mill for treating 400 tons per 
day, and the following flow sheet was adopted: 

Crushers 

Forty 1,500-Ib. stamps 

Four 5 x 20-ft. tube mills and classifiers 

Spitzkasten 

v 

Four 30-ft. Trent agitators Forty-eight Deister 
slime tables 

Four 30-ft. Dorr thickeners Yes 
L~#__-____J 2 

Solution 

500-ton Moore filter unit 

Coneéentra pete 
Merrill clarifying presses 

Merrill precipitating presses Draining bins 

Steele-Harvey furngces Four soft grinding pans 

Low-grade bullion Two 3-ft settling pans 
| Y 

| Retorts y 
| 

7 

Tailing 

Y 
High-grade bullion 

Flow sheet first adopted at the Hollinger 

Crushers were one No. 7, followed by one No. 5 gyra- 

tory, with provision for a second No. 5; belt conveyor 

from crusher station to mill and distributing belt over 

bins; Nelson feeders to forty 1,500-lb stamps; one 5 x 

20-ft. tube mill to each ten stamps; tube mills and class- 
ifiers in closed circuit; - overflow from classifiers to 
spitzkasten; underflow from spitzkasten to concen- 

trators, overflow to Trent agitators; concentrate to 

drainage bins; table tailing to Trent agitators; dis- 
charge from agitators to Dorr thickeners; underflow 

from thickeners to Moore filters; overflow from thick- 

eners to battery storage tanks or to precipitation if 

desired; filter pregnant solution to precipitation; barren 
solution wash to battery storage; cake to waste. 

WuyY CERTAIN MACHINES WERE ADOPTED 

The decisions to use Trent agitators, and pan grind- 

ers for concentrate, were based upon Mr. Kirby’s Ne- 

vada experience. Deister tables were used for concen- 
trating because of the excellent results which Kirby 

and myself had obtained with these tables at Goldfield 
Con., and at the McKinley-Darragh mine, in Colbalt, re- 
spectively. The Moore filter was adopted because of 

the Moore-Butters litigation. If Butters won we would 
be safe, for he was not the plaintiff. If Moore won 

we would be on the winning side. Furthermore, the 

Moore people needed money; and I was able to negotiate 

a deal at 10c. per ton royalty, paying in advance the 

estimated royalty for four years and thus doing away 
with further royalties. We also had the additional right 

to increase the plant from time to time upon the same 

basis. This seemed to be good business, and besides 
metallurgical advantages was one of the reasons for 

adopting the Moore system. 
The mill was started July 1, 1912, and was tuned up 

on waste rock, followed by $10 ore for a week or so. 
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After about two weeks of this preliminary work, $20 

ore was treated, and everything seemed to be running 
as well as could be expected. The concentrate treat- 

ment plant was continuous in operation. Concentrate 
was shoveled into the grinding pans, which discharged 

into the settlers, from which the continuous stream of 
mercury flowed to the amalgam safes, being strained 
through canvas bags. The concentrate assayed $350 

to $400 per ton, and about eight tons per day was being 

treated. 

Then came the first clean-up. About fifty flasks of 

mercury was in the system. This was retorted. No 
gold! No gold in the safes; no gold in the grinding 

pans. The total yield should have been about $40,000; 
it was exactly $9.40. I still have the button, and have 
named it “Nil desperandum.” A quick clean-up of the 
precipitation presses disclosed that the gold was not 

lost; it was in the presses. It was immediately evi- 

dent that the cyanide in the concentrate was prevent- 
ing amalgamation. 

In Mr. Kirby’s tests the concentrate had been thor- 

oughly washed before amalgamating, whereas in the 

mill we relied upon draining to get rid of the cyanide. 
The cost and delay of remodeling the amalgamation 

plant so as to wash the concentrate presented a serious 

problem; we were heavily in debt, and our treasury 

was almost empty. It was therefore decided to try 
cyaniding the concentrate, and a 10-lb. solution was 

used in the pans and settlers, which now became agi- 
tators. The plan worked beautifully. Thus the amal- 

gamating plant, without appreciable alteration, became 
a cyanide plant, and continued in use until it became too 

small for the increased tonnage of later years, when the 

pans and settlers were converted into Dorr thickeners 

for use in the new concentrate treatment plant, and 
thus nothing was lost. 

DIFFICULTIES WERE NUMEROUS 

Meantime the Trent agitators had been giving 
trouble. So unreliable had they become that a gong 

had been hung conveniently near, and when the man 

in charge would see an agitator stopped or threatening 

to stop, he would pound upon the gong, and all hands 
would rush to the rescue. Each agitator had been em- 
bellished with a set of grappling hooks and lines; these 

were dropped into the agitator when necessary, the 

arms engaged, and then for hours, and sometimes days, 

a gang of men would walk steadily around the tanks, 
dragging on the grappling lines and thus keeping the 
mill going. We did everything we could think of to 

make these agitators work, but they would not. An 
inherent trouble was that the sands would segregate 

and classify out, and build up until they stopped the 
apparatus from working. 

Fortunately, our filter capacity was greatly in excess 
of our requirements, and by forming the cake slowly 

we could use the loading tanks as agitators. Later we 
equipped . two conveniently located solution-storage 

tanks with Dorr agitators and were able to discard the 
Trent apparatus and convert the tanks into thickeners. 
The original mill had been designed for 400 tons per 

day, but by the end of the first year we were treating 

650 tons per day. 
The spitzkasten that fed the tables were constantly 

giving trouble; they were replaced by eight 13-ft. di- 

ameter Dorr thickeners, to fit the space available. The 
Dorr classifiers were overloaded in more ways than one. 
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Considerable experimenting had been necessary before 
the closed-circuit system of tube mill and classifier was 
arranged satisfactorily. The slope of the classifiers 

had been increased and the length had been doubled, 
so that they would discharge into the tube mills and the 
tube mills discharge into the classifiers. This greatly 

overloaded the driving mechanisms. The tonnage had 

been increased to 60 per cent over the designated capac- 
ity, and the classifiers had been speeded up; but they 
worked, although the breakages were a constant source 

of worry to the Dorr company. 
In 1913 the demand for increased tonnage led to the 

installation of twenty more stamps (making sixty in 
all) and two more 5 x 20-ft. tube mills, making a total 

of six. More concentrating tables were not purchased, 

as it had been found that clean concentration was not 
necessary and that those in use could handle the in- 
creased tonnage satisfactorily. The Moore filter unit 

had been designed to treat 500 tons daily, but grad- 
ually the tonnage was raised to 750, and with satisfac- 
tory results. The mill had been whipped into shape 
by Noel Cunningham, who not only possessed unlimited 
nervous energy, but had faith in the apparatus under 

his care; he made things work. We were running with 

insufficient agitation, which kept the tailing higher 

than it has been since, but the mine was developing 

rapidly into a big enterprise, our debts were paid off, 
large dividends were being disbursed, a six months’ 
fight with the Western Federation of Miners had been 

won (Nov. 15, 19iz, to June 1, 1913), and we were doing 
more satisfactory work than the other mills in the 

district. In fact, the Hollinger mill was the only one 

that did not find it necessary to shut down and remodel; 

and, except for the change from amalgamation to cyan- 

idation of concentrate, the Hollinger mill has not 

changed its process. The Vipond, Porcupine Crown, 

McIntyre, and two smaller properties all tried plate 
amalgamation and all found it neessary to resort to 

cyaniding. The Dome mill was remodeled to substitute 

sand leaching for part of its process—a change of 

doubtful value. 

Up to the end of 1914 I had considered the mill as 
experimental, and it had been my intention to sink 

two main shafts (as our knowledge of the property in- 

creased) and erect a 4,000-ton mill between these shafts. 
But my directors were lacking in the necessary faith 

to put up the $1,500,000 required, and so the dream was 
never realized. 

COUNTER-CURRENT DECANTATION ADOPTED 

By the end of 1914 the development of the Acme mine 

(now a part of the Hollinger Consolidated) made a 
large increase in milling capacity imperative. Dorr 

had experimented at the Ophir with Nichols counter- 

current decantation, and C. H. Poirier had altered his 

mill at the Vipond mine (Porcupine) and was using 
this system. M. W. Summerhayes and 8S. W. Cohen had 
investigated the system and were putting it in at the 

Porcupine Crown. R. J. Ennis was falling in line with 

the McIntyre mill after he and André Dorfman had 
satisfied themselves that the scheme was satisfactory. 

As a result of Poirier’s work and the opinions of the 

others I decided to try out the system. 

The Vipond had allowed 4 sq.ft. of tank bottom per 
ton per day, but this was proving too little, and so we 
allowed 6 sq.ft. The 1914-15 addition to the Hollinger 

consisted of forty 1,500-lb. stamps, four 5 x 20-ft. tube 
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mills and classifiers, sixteen double-deck Deister slime 
tables, and six 25 x 14-ft. Dorr agitators. To make 

room for the agitators, we converted the old slime 

tables into double deckers, thus saving half of the 

table space. The counter-current decantation plant con- 

sisted of two rows each of four 40-ft. Dorr thickeners. 

The Dorr company recommended five steps, but the 
fifth step did not seem necessary with cyanide at 13c. 

per lb. and zinc dust at 7c.—the prices then prevailing. 
We did not abandon the Moore filters, as they were 

economical and suited for handling colloids. 

In the Hollinger section, after tube milling we de- 

canted a muddy solution and settled this in eight 30- 

ft. thickeners. The overflow from these went to stor- 

age or precipitation as desired. The underflow went 

to agitators; most of this pulp went to the filters, but 

any excess flowed to the counter-current decantation 

vats. By this method we treated most of the Hol- 

linger flocculent ore in the filters and were thus able 

to force a large tonnage of granular ore through the 

counter-current system. The Hollinger and Acme not 

having been consolidated, we operated as two mills 
under one roof from about March, 1915, to June 1, 1916. 

BULLION MELTED WITH LEAD AND CUPELED 

Before going on with the story of the mill, this is a 

convenient place to deal with the refinery. Originally 

we expected to recover most of our gold by amalgama- 

tion, and retorts had been installed for treating the 

amalgam. The precipitate from cyaniding was to have 
been melted in pots in Steele-Harvey furnaces; then 

fluxed and a low-grade bullion shipped. The failure of 
the amalgamating plant left us with improper refinery 
equipment. I immediately asked Henry Hanson (then 

with the Merrill company) to design for us a refinery 

similar to that of the Pittsburg Silver Peak, at Blair, 
Nevada. 

The plan prepared by Mr. Hanson consisted of a lead 

stack, for melting the precipitate fluxed with litharge, 

borax, silica, and iron, from which a lead bullion was 

produced. This bullion was then cupeled, the lead be- 
ing recovered as litharge. The bullion produced was 
980 fine. The process was a success from the start, 

although many little refinements were introduced from 

time to time, such as granulating the litharge under 
water. 

We started briquetting with the idea of drying the 
briquettes, but we had great difficulty in mixing the 
precipitate and fluxes. The borax would cause the mix- 

ture to set in chunks. A small brick clay-mixer was 

purchased in the belief that it would squirt out a 
hexagonal stream of mixed flux and precipitate, but it 

would not squirt. Oil was added to assist in the oper- 
ation, but without success. It was found that this pug 

mill, working without the die, discharged the material 

in flat blobs, which immediately set hard enough to be 

handled with a shovel. So the refinery operation re- 

solved itself into a simple process: The precipitate was 

dried in the presses by air; the presses were cleaned 
into side-tipping mine cars. The cars were tipped onto 

a mixing plate, and a rough mixture of the flux was 

shoveled into a pug mill, which wormed out a series of 

blobs, a little fuel oil being used as a binder. These 

were charged immediately into the lead stack without 

drying or briquetting. No dusting occurred. The lead 
bullion was cupeled as fast as produced, and in thirty- 
six hours the campaign was over. As a check on losses 
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in fume from the chimney, several times we collected 
all the top snow within a radius of 50 ft. of the re- 
finery, but could detect no gold. 

This brings us up to 1916, when plans were made 
for consolidating the Hollinger, Acme, and Millerton 
properties and doubling the capacity of the mill. The 

consolidation took place Jan. 1, 1916; but, owing to an 

ambiguity in the wording of the Dominion War Tax 

measure, the actual physical consolidation was held in 
abeyance until June 1, 1916. Meanwhile the plans for 

increasing the mill were under way. With three and 

one-half years’ experience we felt satisfied with the 

results being obtained, but we were open to suggestions 

and anxious to learn the truth about proposed innova- 
tions. 

BELT vs. BUCKET CONVEYORS 

The Hollinger ore had been handled on belt con- 

veyors from shaft to mill, a distance of 360 ft. Acme 

ore had been handled in balanced buckets running on 

wire ropes over a distance of 840 ft. The Acme plan 

cost less per ton over 840 ft. than did the Hollinger 

plan over 360 ft. Moreover, the Acme costs were sad- 

dled with the expenses for repairs and alterations 
necessary to bring the system into smooth working or- 

der. We decided therefore to convey ore from the new 

crusher station to the mill (about 1,100 ft.) in bal- 

anced skips, running on a trestle. 

Ball mills were being used at the McIntyre and Vi- 

pond mills and were being installed at the Dome. The 

Michigan copper and Western porphyry mines were 

going strong for ball mills. From the figures available 

I could not see the possibility of effecting an economy 

by their use; the cost of operating stamps invariably 

figured from 3 to 4c. per ton cheaper. Then, too, I 
knew something of the reasons for the adoption of ball 
mills by our neighbors. 

The McIntyre company started with ten stamps, 

plates, and vanners, but later Chilean mills were put 

in. It was found impossible to get the tonnage through 

the mills; ore and cash reserves were at a low ebb. In 
the emergency, a certain manufacturer supplied ball 

mills on credit. New ore was discovered; both mine 

and mill proved a great success. But the reasons were 

financial, not metallurgical, which led to the adoption 

of ball mills. Further, the McIntyre was then working 

in a soft porphyry, which could be crumbled in the 
hand. 

The original five tube mills at the Dome plant gave 

insufficiently fine grinding. C. D. Kaeding, newly ap- 
pointed general manager, desired greater crushing and 

finer grinding. The company was not in a condition to 

stop the mill and reconstruct, nor were funds available 

for building an extension to the mill. By tearing out 

the stamps and installing ball mills, Mr. Kaeding could 
squeeze a plant with a large crushing capacity into the 

existing building. These were the reasons given by 

Mr. Kaeding to me at the time. He was after gross 

results, not metallurgical perfection. 

I had installed an 8-ft. tube mill of a well-known 

design at the McKinley-Darragh, at Cobalt, and had 
found that in operation there it required three times 
as much power as was claimed by the seller, so my 

faith in claims made by the maker was strained. For 

some time I had tried to get from him the test results 
of ball mills, but could never get a complete set of tests 

from any one mill showing power, iron consumption, 
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and grinding results. However, we proceeded to de- 

sign our new mill, and we made up two complete sets 

of plans, one with stamps, the other with ball mills. 

In the midst of this work the manufacturer of the ball 

mills agreed to loan me a mill for test purposes. An 

8-ft. mill arrived about six weeks later. We promptly 

set it up and got it ready to run, then discovered 

that the liners would not fit. Another delay of some 
weeks occurred before new liners arrived. The mill 

was started, but the scoop feeder would pick up only 

250 tons per day. Another delay occurred before a 
feeder with three scoops arrived. This was promptly 

put on, and the mill started, when we discovered that 
the throat of the feed trunnion would not pass the ore. 

I communicated with the makers and learned that the 

trunnion would have te be changed, as it was not de- 

signed for large tonnages. 

All this consumed much time, and it gradually dawned 

on me that the manufacturer was not showing great 

eagerness to have his mill submitted to a ruthless test. 

Meanwhile we had erected separate bins and installed 

two 6 x 16-ft. tube mills, classifiers, and crushing equip- 
ment for this test plant, and we wanted information. 

I bought a 48-in. Symons disk crusher and a 7 x 5-ft. 

cylindrical ball mill. We tested the Symons machine. 

It did excellent work on dry ore and delivered a uni- 
form product about the size of coffee beans; but much 

to our surprise the tube mills quickly choked on this 

product and we could not grind it except at a slow 

rate. The Symons machine was set aside to be used 
as a preliminary grinder in a scheme for the continuous 

sampling of the discharge from the main crusher sta- 
tion. The cylindrical ball mill was next set up and 
tested, but it was not as economical as stamps, and so 

we decided upon the latter. 
I believe that, in a 50- or 100-ton plant, a ball mill 

is the better; but in a mill of sufficient size to employ 

a staff of trained battery men, the decision between 

stamps and ball mills should not be made lightly. The 
mill men like the ball mills because of freedom from 
noise and ease of operation; but this freedom would 

have cost an extra 3 or 4c. per ton at the Hollinger 
plant. 

SHORTER TUBE MILLS OF LARGER DIAMETER INSTALLED 

The original mill had 1,500-lb. stamps and 5 x 20-ft. 

tube mills, and the combination gave us about 16.5 

tons per stamp per day, 70 per cent through 200 mesh. 

We had found that the tube mills were the limiting 

factor. By loading a mill with manganoid (steel) peb- 

bles we were able to get a duty of twenty to twenty- 

two tons per day per stamp. 

I had engaged J. N. Bulkley, of Johannesburg (then 
in New York), as consulting engineer on our mill and 

hoisting problems. Mr. Bulkley had just finished his 

work with the New Modderfontein mill, in the Trans- 

vaal. Guided by his advice, we had installed in our 
test plant, before mentioned, two 6 x 16-ft. tube mills, 

with roller supports on the discharge ends, and 42-in. 

discharge openings. The pebble consumption in these 

mills was three times as great per ton treated as that 

in the 5 x 20-ft. mills, and the power consumption was 

much more. On the Rand the pebbles used are se- 

lected pieces of ore, so a high pebble consumption is 

rather an advantage, but the Hollinger quartz is so 

brecciated that imported pebbles must be used, thus 

making low pebble consumption necessary for low costs. 
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The large discharge opening drained the moisture 

from the mill. A tube mill works better when it has a 
small discharge, thus impounding the pulp and forming 

a pool from which floats the material that is ground 
fine enough for discharge. The roller supports gave 
much trouble, so we scrapped the rollers and put in 
trunnion heads with small discharge openings, and got 

fairly good results, except in the matter of pebble con- 
sumption. As a result of this and other experimental 
work we decided that a 5% x 16-ft. tube mill would 
probably give us the increased capacity required. We 
did not test a 5 x 22-ft. mill, as there are in existence a 
number of published tube-mill tests that do not show 

increased advantage in the use of long cylinders. I 

never had the opportunity to find out what these 53 
x 16-ft. mills would do, as war conditions grew steadily 

worse, and although I built the new mill, it stood idle 

during my stay at the Hollinger, which I left on Oct. 

4, 1918. 

The remainder of the flow sheet was carried out as 
established by previous practice. The Dorr company 
had developed the tray thickener, so the area of our 

thickening plant was made 50 per cent smaller than 
would have been required if single tanks had been used. 

In the old mill we used Merrill clarifying presses, but 

trouble was experienced in cleaning them. After in- 

troducing montejus for blowing the wash water into 
the presses at 100 lb. pressure, we obtained better 
results. In the new mill we constructed clarifying 

vacuum filters of the leaf type; these could be inspected 
and cleaned with wire brushes or sand blast when 
necessary. The concentrate treatment plant was de- 

signed to repeat the previous work, 4 x 16-ft. tube 

mills being used for grinding. The strength of solu- 
tion, however, had been lowered to 5 lb. potassium cya- 

nide per ton of solution in the concentrate circuit. 

As a result of our work I am firmly convinced that 

stamps are more economical than ball mills on the 
comparatively hard ore of the Hollinger, and that 

crushing in solution and sliming is superior to 
crushing in water and amalgamating, then dewatering 

and cyaniding. Between filtering and continuous decan- 
tation, I believe that filtering is more economical. Our 

decision to use decantation was influenced by a 10c. 

royalty charge against the filters. Cyanide was being 
bought at 13c. and zinc dust at 7c. per lb.—figures that 

favored the adoption of decantation. Even with this I 
could never figure any economy in the decantation plant 
except in the simplicity of operation. The decantation 

plant must be charged with the increased cost of pump- 

ing the larger quantities of solution, the extra zinc 

dust for precipitating the increased volume of pregnant 

solution, the occasional waste of surplus barren solu- 

tion, and the extra cost of heating buildings. With 
increased cost of cyanide and zinc over the figures 

quoted, the economy would be in favor of filters. The 

Hollinger is now installing Oliver filters to follow de- 
cantation, which would indicate that the cyanide and 

dissolved-value losses are sufficient to warrant this 
additional step. 

During the first year or two of milling under Noel 
Cunningham’s direction we experimented with solution 
strengths from 4 lb. to 2 lb. of cyanide per ton of 

solution, and found 1.1 lb. the most satisfactory. In 

1916, when cyanide had risen to 33c. per lb., L. B. 
Eames, superintendent, experimented with solution 
strengths down to 3 Ib. per ton, but our tailing showed 
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an increase of 30c. per ton and we went back to 1 lb. 
solution strength. 

In the original mill, concentration had been figured 

at about eight tons gross per day per table top, on the 
supposition that about five or six tons would actually 

pass over the tables. Gradually it was found that an 
allowance of one table to about thirty tons of ore 

stamped gave all of the concentration necessary, but 

never did any of us feel that concentration should be 
abolished. 

Benjamin Arthur Hoskins 
An Appreciation 
By ARTHUR THACHER 

ENJAMIN ARTHUR HOSKINS died at his home 
at Van Nuys, Cal., on June 9. He was born on 

March 16, 1849, at Dodgeville, Wis. His father, a 

Cornish miner, went to Dodgeville in 1846, with the 

influx of Cornish and Northumberland miners to open 

the lead mines of Wisconsin. His mother was an 
Arthur from Devon, and her mother was a daughter of 

Lord Warren, of Devonshire. Their old home, a stone 

house, is still standing near the tracks of the Illinois 

Central R.R. - 
It was a wild country, and the opportunities for an 

education were exceptionally limited. As a boy, “Uncle 

Ben” sorted galena from the waste dumps, which was 
received as cash at the stores. At about eleven years 

of age he joined his father in lead mining and received 
“boys’” wages. Later, he went to the Lake Superior 

copper mines and then to Utah and Nevada. At Bing- 

ham Canyon he introduced the hand jig for concentra- 

ting lead ores. Later, he was attracted to Arizona and 

reached Tucson in July, 1878. There were no railroads 

in Arizona at this time, and the Apache indians were 

pretty troublesome. 
In the spring of 1879, I had the good fortune to meet 

“Uncle Ben” .at Oro Blanco and since then I was asso- 
ciated with him until his death. In the early ’90’s he 
was running the “Reward” gold mine, in Inyo County, 

Cal. Later he came to Missouri and had charge of the 
mining work'of the Central Lead Co. The property was 

sold to the Guggenheims in 1905, and on Jan. 1, 1907, 

he went to Mineral Point, Wis., for the Mineral Point 

Zine Co. and continued in this field until operations: 

were suspended in 1921. 

“Uncle Ben” had all the firm integrity of the Pilgrim 
fathers of New England, who were also from Devon- 

shire. Together with this was coupled their passion 

for pioneer work, which caused him to roam through 

our Western mining camps. This was characteristic 
of the Wisconsin lead miners, for you found them in all 

the early Western mining camps. An expert miner, 

with rare judgment and vision, he left his impress in 

every place that he visited, and if he had had a broader 

early education his name would have stood out as one 

of our greatest mining engineers. Considering his 

opportunities, his achievements were to a high degree 

creditable. 

It is, however, as a man that we wish to think of 

“Uncle Ben.” He had the greatest love for humanity, 

and this, tempered with justice, was constantly spread- 

ing out to all with whom he came in contact. Standing 

for the highest ideals, the good that he did spreads 

out and will never die. It is the greatest monument 

that one can give to his fellow men. 



1098 Engineering and Mining Journal-Press Vol. 118, No. 25 

Mining Engineers of Note 

A. G. CHARLETON 

would have entered the British army. He is a 
Jersey man, born at St. Heliers, on Jan. 6, 

1858, and is descended from a distinguished family of 
army men; his great-grandfather commanded a battery 

of artillery at Yorktown 

under Lord Cornwallis, 
and his grandfather was 
the sole survivor of two 
brothers blown up at 
Fort Erie together with 
a great-uncle on his 
mother’s side. For- 
tunately for the mining 
profession, he followed 
the advice of the late 
Sir Andrew Ramsay 

and Thomas Etheridge 
and entered the Royal 
School of Mines, in 

1876. At that period 
this institution possessed 

such noted professors 
as John Percy (metal- 

lurgy), Sir Warrington 

Smyth (mining), Judd 

(geology), Huxley 
(biology), Guthrie 
(physics), and Eth- 
eridge (paleontology). 

In 1880, Mr. Charleton 
decided to continue his 
studies at the celebrated 
Berg-Akademie, at 

Freiberg, in Saxony. At 
this time there were 
many noted American 

mining engineers study- 

ing there, among them 

John Hays Hammond 
and F. G. Corning, 

B« for an accident at football A. G. Charleton 

whose reminiscences of SERSCROSSSSSSRSSSSSSSSSSSSA SCRE SSAC SSRSSSSESSSASHSS ASS SSSA TSS TSSSESSSLSSTS SARA eee eEeeeEsee Rese eEEES suceessese: 

the old school, entitled “A Student’s Reverie,” have 

lately been published. Freiberg in those days was not 

only instructive but interesting. The Berg-Akademie 

also possessed many distinguished professors. Thus, 
Professor Richter taught metallurgy and blowpipe an- 

alysis; Professor von Cotta had but recently retired 
as professor of the study of ore deposits; Stelzner 

was professor in geology. Mr. Charleton was a hard- 
working and industrious student and he frequently 

burned the midnight oil, working at one time thirty-six 

hours at a stretch, to worry out the problem of 

“Pothenotesche Aufgabe’—all done, by the way, for 

the sake of procuring the use of some surveying in- 
struments during the summer vacation. From Frei- 

berg he went to Canada and afterward to Nevada, and 

the experience gained in those early days has proved of 

great service to him. Mr. Charleton’s first appointment 
as assistant superintendent was on the recommendation 
of his old friend, R. P. Rothwell, who was consulting 

engineer to the celebrated Del Oro mine, at Marmora, 
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A. G. CHARLETON 

in Canada, which produced an exceedingly refractory 
arsenical gold ore. In 1885, Mr. Charleton went to 

Queensland, where he was placed in charge of the 
Disraeli mine. He subsequently made some important 
and indeed prophetic reports on the Wynaad gold dis- 

trict, India, as he was 
obliged to condemn the 
“reefs” as too narrow 
and low grade to be 
payable. While in India 

he visited the Mysore 
gold fields, of which, on 
the other hand, he 
formed a_ favorable 
opinion that has since 

been confirmed. Later 
he reported on the con- 
cessions of the Pier- 

refitte company, in 

France, in the Pyrenees, 

containing. several 
silver-lead and zine 

properties. In 1895, 

Mr. Charleton began 
practice in London as 
a consulting engineer, 

visiting and reporting 
on mines situated in 

various parts of the 
world. He published at 
this time his “Report 
Book for Mining Engi- 

neers.” In 1902, Mr. 

Charleton was elected 
president of the Institu- 
tion of Mining & Metal- 

lurgy, of which he 
was one of the found- 
ers. He is a past mem- 
ber of the Advisory 
Board of the Royal 
School of Mines, was 

called to give evidence before the Departmental Com- 
mittee on Technical Education at South Kensington, 

and also was a witness before the Board of Trade 

Commission, in 1904, for the revision of the latest 

Metalliferous Mines Act and Regulations. In 1907, Mr. 

Charleton’s late firm, Charleton, Dickinson & Co., de- 
signed the equipment of the Robinson shaft. Since the 

war, Mr. Charleton has been occupied with the prepara- 
tion of a series of technical publications for the 
Imperial Mineral Bureau and for the Imperial 

Institute. 
Mr. Charleton says he considers that the most im- 

portant objects in life are good citizenship, good fellow- 

ship, good education, and personal ambition to succeed, 
uncontaminated by petty jealousy and_ selfishness. 

Couple with these a will to work and to put one’s hand 
to any honest job that comes along, and then do it to 

the very best of one’s ability. “Character,” he says, 
“is of more value than wealth, and wisdom, born of 

experience, than power.” 
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Road over Tehachapi Pass between Los Angeles and 
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Bakersfield 

Oil Industry in California 
By Dr. HENRY M. PAYNE 

the probable life of the California oil fields has 
been expressed that a résumé of present conditions 

is pertinent. Probably none of the oil-producing states 
has given more attention to the preservation and corre- 

lation of its oil-well records than has California. The 
closest co-operation exists between the producing com- 

panies and the state officials. The State Oil and Gas 
Supervisor and his six deputies offer prompt service 
and information regarding anything which will assist 

in drilling and maintaining wells in accordance with 
approved methods; and the geology of all the operating 
districts is graphically exhibited by “peg models” in 

each branch office of the bureau. 
The peg models were first used by the Kern County 

Oil Protective Association, and were exhibited at the 
San Francisco Exposition in 1915, before the organiza- 

tion of the State Oil and Gas Department in California. 
The present models consist of pegs, set in boards, upon 

which a map of the area has been drawn to a scale of 
100 ft. to 1 in. Each peg is inserted on the site of a 
well, and the board represents an assumed datum plane 

sufficiently low to include all development in the dis- 

Gt WIDE DIVERGENCE of opinion regarding 

- 

trict. The Kern River field base is shown as 3,000 ft. 

below sea level. Blueprints, to scale, showing the log 
of the well, graphically, are pasted to the pegs. The 

vertical and horizontal scales used are equal, thus 

avoiding distortion of dips or structural conditions. 

Colored map tacks are inserted to indicate various for- 

mations, and strings of similar color are then stretched 

from the corresponding tacks in all pegs, thus making 

it possible to visualize the stratigraphy of the whole 

area. 
The “chromography” in standard use is red for oil, 

yellow for water, brown for marker, white for point of 

shut-off, blue for bottom of well, and black for gas. The 

pegs used are of pine, 4-in. in diameter; they range in 
length from 30 to 48 in. No attempt is made to cut 

off the pegs to show surface levels, as it is more 

advantageous to have them all of the same length, and 

braced across the top. After a few wells have been 

drilled in any area, the peg model assumes rapidly in- 

creasing importance, and the saving of one string of 
casing or the discovery of additional oil sands on a 
lease more than offsets the expense of building the 

model. 
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Excellent state roads have been built to all the oil 
fields, and frequent bus service is provided from Bakers- 
field and other centers. The road over Tehachapi Pass, 

the “Grapevine,” shown in the accompanying half-tone, 
and similar construction have placed all the active 
districts in close touch with Los Angeles. New work 
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development. Two wells are being drilled; both re- 

port gas, but are not deep enough to “prove up.” 
The process of cleaning up old wells consists of 

pumping hot oil at a temperature of 160 deg. F. under 
a pressure of 700 lb. to clean out the perforations and 
break up the bridging of the sands. This hot oil melts 

Headquarters of the Pacfic Oil Co. 

is curtailed since the strike, due largely to a surplus 
of oil; the storage capacity is limited, and all the tanks 

are full. 
The clearing of titles in parts of the Buena Vista 

Hills field, and the granting of leases on certain sec- 

tions which were in litigation in the Naval Reserve, 

have served to open a few new districts. Notable 
among the new operations are those of the Pan-Ameri- 

can company, in the Elk Hills region; the Tupman 

lease; and a new camp of the Pacific Oil Co. It is un- 

derstood that the new operators on the Naval Reserves 

are paying the Government a royalty in oil in return 

for the leases. 

PUBLIC UTILITIES PROVIDED 

The town of Ford, for which application for a town 
site was rejected by the Government, is nevertheless 

going ahead with construction on leasehold property. 

Gas is supplied by the Midway Gas Co., electricity by 
the San Joaquin Light & Power Co., and water by the 

Western Water Co., to the towns of Taft, Maricopa, and 

the surrounding camps. The Pacific Oil Co., formerly the 

Kern Trade & Oil Co., closely allied to the Southern 

Pacific interests, is moving its Kerto camp from near 

Maricopa to a point about three-quarters of a mile 

northwest of Taft, and is building a new permanent 

camp for its main offices in the West Side field. 

In the Midway field most of the drilling being done 
is to meet lease requirements as to new and offset wells, 
The greatest interest at present is in the Fern Front, 

an area about four miles northwest of the main Kern 

field. The Standard and Union Oil companies are 
bringing in a few new wells nine miles northwest of 

Bakersfield. Some of the old wells are being cleaned 

up and pumped, but most of the wells, except “line” 
wells, are closed down.. The Comanche Point district, 
twenty-five miles southeast of Bakersfield, is a new 

down the asphaltic material, on which water has no 
effect. The oil cools from 30 to 40 deg. in reaching the 

point of attack. In some instances a pressure of 250 to 
400 Ib. will do the work. 

KERN RIVER FIELD HAS 2,000 PRODUCING WELLS 

The average depth of the Kern River field is 1,000 
ft., and there are about 2,000 producing wells. This 

field has been producing for twenty-two years, and on 

account of the thick sands it is predicted by many that 
it will be good for twenty or thirty years more. The 

decrease in production has been small. The average 

production per well per day in the entire field is 10 bbl. 
In See. 5, along the center of the field, the hot-oil 

cleaning process has induced triple production, which 
seems to be holding up. The Santa Fé flat field south- 
west of Kern River is at present held in reserve. Near 
Bakersfield oranges and oil are found in surface and 

sub-surface combination. 

The Midway field, on the west side of Kern River, 

comprises principally the Midway, Sunset, McKittrick, 
Belridge, Lost Hills, and Elk Hills districts, and a part 
of the Devil’s Den, with a total of about 3,500 pro- 
ducing wells. The average depths and productions are 

as follows: 

Average Production 
Average Depth, Bbl. per Day 

District Feet Per Well 

TI ce Gee Baldo chorea 2.200 35 
PE es ong ke eat as eee ee 2,800 35 
ee ne ere 2,000 25 

Belridge (six vears old). .....:.......-. 1,200 9 
Lost Hills (ten years old)............... 2,000 9 
Elk Hills 

25 os oreo -whewine te a ee 3,900 When new, 900 
MRR oe ok be cee wid wieis ; 3,600 Now 400 

TOR eaE a os Seen cp hes eee 150-500—1,600 (a) 

(a) The Devil’s Den section is a varying shallow pool in which seepage from 
adjoining fields collects. No figures on production are available. 

Considerable wildcatting is being done by the Na- 
tional Exploration Co., the Petroleum Midway Co., and 
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the Dutch Shell interests. The Elk Hills and Buena 
Vista fields are extensions of the anticlinals of the 
earlier operations. Nothing especially new has been 

found so far. 
McKittrick is the only place in the West Side field 

where the hot-oil treatment is used, as the Midway and 

Eik Hills oil is 20 deg. Bé. and higher, and Buena Vista, 
23 deg. The gravity of the oil is apparently determined 
by the grain of the sand, the fine-grained beds carrying 

the lighter oils, although it is logical to expect light 
oil at the highest point in the anticline. The addition 

of sulphur from contact with surface water also tends 

to the deposition of tar; hence the position of the oil 
sands with relation to mineralized water has much to 

do with the life of a well. 
Rotary drilling is practiced in fields already proved, 

where, by reference to peg models, the distance io the 
oil sands may be forecast accurately. For wildcatting, 

however, the rotary drill is considered inefficient and 
unsuitable, as, instead of using casing, the hole is 

mud-cemented, thereby preventing the operators from 

obtaining any knowledge of the core. 
The fact that existing storage space is kept full 

and that production thereby has been limited has had 
much to do with uniformity of price on California oil. 
There have been only two 25c. reductions in price, 

on the basis of 16 deg. Bé. oil, since the peak during the 

World War. 

PIPE LINES TO SAN FRANCISCO BAY 

The oil from the fields controlled by the Standard Oil 
Co. is piped to San Pablo, in San Francisco Bay. That 
from the Associated Pipe Line Co. (handling the South- 

ern Pacific and the Pacific Oil output) goes to San 

Francisco Harbor, as does also the product of the 
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The gravity of the oil delivered at San Pedro varies 
from 12 deg. to 30 deg. Bé. and averages 17 deg. It 

is therefore necessary to operate pumping stations 

every fifteen miles. These pumps operate at 600-lb. 

pressure, with steam at 150 lb., and throw one barrel 

of oil per stroke. The oil, on account of its viscosity 
and low gravity, is heated to 140 deg. F. by exhaust 
steam, to facilitate pumping. The steam is afterward 

condensed. In the winter the temperature of the oil 

drops from 140 deg. F. to 80 deg. F. in transit from 
station to station, where it is reheated and pumped on. 

The temperature in summer drops from 140 deg. F. 

to 100 deg. F. in transit. Crossing the Tejon Pass, 

the pipe line gains 1,000 ft. in elevation every five miles, 

so that to maintain the standard 600 lb. pipe-line pres- 
sure, pumping and reheating stations are installed every 
five miles. 

The 200-mile main line to San Pedro is 8 in. in diam- 
eter. Feeding this are 100 miles of 4-in. and 6-in. 

branch line. At San Pedro the oil is discharged into 

a concrete reservoir of 500,000-bbl. capacity, and into 

six tanks of 55,000-bbl. capacity each, making a total 

continuous reserve of 830,000 bbl. at this port. The 

last pumping station on the line is at San Pedro and 

is used for loading the boats. In addition to the 

830,000-bbl. capacity of the San Pedro storage, the 

General Petroleum Co.’s line from Lost Hills to Vernon 
Refinery, at Los Angeles, has 50,000 bbl. in continuous 

transit. 

Much trouble has been experienced from the action 
of alkali on the pipe lines, necessitating their frequent 
renewal. The Standard Oil Co. tried laying these lines 
in concrete, but the alkali penetrated this. A prepara- 
tion called Oronite has now been developed by the Stand- 

ard Oil Co., which is being used by the pipe-line com- 

Buildings on the Tupman Lease 

Dutch Shell Co. The Producers’ Transportation Co., 
as its name implies, is a transportation company only, 
and is controlled by the Union Oil Co.; it delivers the 

product of the latter to San Luis Obispo. The Hono- 

lulu Oil Co., the Sante Fé Oil Co., and others deliver 
through the lines of the General Petroleum Co., which 

run from the Midway district to San Pedro. 

panies to clean and treat the pipe, after which the line 

is coated with Petrolastic, another Standard Oil prod- 
uct, developed for this purpose. This method has proved 

more successful than any other, and has lengthened the 

life before re-treatment to five years. 
Of the total production of the California fields, 1 

per cent goes to the railroads for fuel and 99 per cent 
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to the pipe lines. The companies producing light oil 
and needing heavy oil for fuel, or possessing no refin- 

eries themselves, often exchange with other companies 
iuhat are producing heavy crude oil or a residuum from 
refining. 

Standardization in the field has reached its highest 
development in the operations of the General Petroleum 

Co. Complete standards have been established in drill- 
ing, for tools, equipment, and speeds; in pipe-line con- 
struction and maintenance; for pipe fittings, field pumps, 
tool boards, and supplies; in camp construction; and 

in pumping stations. Each pumping station is provided 

with a tool board of uniform size and equipped with 

tools in such diversity and size as experience has in- 
dicated advisable. These tool boards are painted dark 
gray, with the exact outline of each tool painted in 
white. A glance at the board from across the room 
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Water is taken from the hot-well at 170 deg. F. and. 
passed through a Cochrane heater and into the boilers 
at 210 deg. F. The General Petroleum Co. has a 4-in. 
water line from Belridge to Semi Tropic, a distance of 
twenty-five miles, which was welded by the oxyacety- 
lene process. From Midway to the Tejon Pass the 

same company has a 15-in. gas line, fifty miles long, 
which was similarly welded. Neither of these lines has 
ever developed a leak, and the cost was less than that of 

a coupling and screw line. It appears to be the con- 
sensus of opinion that welded lines will ultimately be 
standard, as they eliminate patrols, “collar” leaks, and 

repairs. As portable electric-welding outfits develop, 
they will compete with the more unwieldy oxyacetylene 
equipment. 

Until about 1919, it was customary for a pipe-line 

rider to “blow off’ from 30 to 50 gal. of gasoline at the 

New rigs of the Pan-American Co. in the Elk Hills field 

indicates instantly just which tools are in use or miss- 
ing. In the supply houses, spare valves, fittings, chain 

tongs, and other parts and supplies are similarly in- 
dicated. These boards being exactly alike at all sta- 

tions, employees become trained and habituated in the 
proper use and replacement of tools. A saving of time 
and of tools for replacement is thereby effected. 

STANDARD METHODS ARE EMPLOYED 

Uniform methods are also in vogue in the maintenance 

of power equipment. The outside installations are first 
painted with Sipes’ oil (a low-grade raw linseed), and 
flake graphite is then rubbed in. This gives an at- 
tractive silver coating, impervious to the weather, which 

lasts for three years without further treatment than 

daily wiping. The inside power-house equipment is 
painted first with battleship-gray concrete enamel 

thinned down; and when partly dry, flake graphite 
is applied and the whole surface is polished like a pair 

of shoes. 

“drips,” situated approximately twenty miles apart, 
every morning. As the demand for gasoline increased 

and threatened a shortage, absorber plants were devel- 
oped to take out the gasoline. These plants consist of 
a vertical steel tank, into the bottom of which gas is 
introduced. Oil lean in gasoline is passed in at the top 
and down over baffles, the gas meanwhile passing up 
through the oil. The oil emerges at the bottom, sat- 
urated with gasoline, while the unabsorbed gas passes 
off dry at the top. The gasoline is then volatilized out 
of the oil in steam stills, and the oil is re-used. After 

this process had been installed, however, pipe-line leaks 
occurred with increasing frequency. Dry gas was ob- 
served seeping up through the ground from each joint. 
It then became necessary to take up and re-gasket the 

entire pipe line. To obviate this expense, it has become 

customary to pump kerosene or other light distillate 

through the lines for one day, at intervals, thereby 
keeping the gaskets sufficiently moist to prevent dry 

gas leaks. 
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In the Los Angeles field there are nine producing 

districts, data concerning which are compiled below: 

Average 
Pro- 

Average Average duction 
Number Depth per Day, 

Field Remarks of Wells Feet in Bbl. 

Signal Hill 
or 

Long Beach New field due 
south of Los 
Angeles, dips 
GR oacecekickce 75 2,500-3,600 304 

(a) Huntington 
Beach... East of Long 

WR is occ ss 180 3,600—4,200 315 
(Center 2,500-2,800) 

Richfield... Southeast of Los 
Ange.es........ 115 3,300-3,500 245 

(b) Santa Fe 
Springs.. New district...... 4 producing 3,800-4,000-4,500 1,743 

46 drilling 
Montebello Older field....... 170 (Center 2,500-3,000) 

(South 3,000-3,500) 176 
(c) Whittier... Older field....... 170 2,500-3,000 21 
(2) Brea-Olinda Older field....... 500 Brea 4,000 45 

Olinda 3,000-3,500 
(e) Coyote Hills Older field....... East 105 3,000-3,300 92 

West 85 3,500-4,500 
(f) Salt Lake Due west of Los 

Angeles........ 180 1,500-3,000 1 

(a) None of these wells appears to have gone through an intermediate water belt. 
(>) The first was a 4,000-bbl. well of 32 deg. oil. A gas zone which occurred be- 

low 2,000 ft. and above the top of the oil at 3,800 ft. has become a source of com- 
mercial gas supply. ; 1 

(c) Three distinct zones of production, with steep om. 
(a) The original well developed on the Brea-Olinda was in the Monterey 

series, north of a big east-west fault. Later developments started in the Fernando 
or Puente, the Puente being a transition between the Monterey and the Fernando. 
No water is found below 200 ft. in the Brea-Olinda field. Heavy oil occurs under 
low pressure and in small quantities above the brown shale parting which segre- 
gates the Fernando and the Puente. ae 

(e) There is evidently a trough in the anticline, as the center appears barren. 
(f) This is a larger area than Huntington Beach, and the wells are wider spaced. 

Of these districts the Long Beach, Huntington Beach, 

and Santa Fé Springs are of special interest; likewise 

a new zone recently discovered in the Montebello field. 

All give promise of a large production. A new field, the 
Redondo, is being drilled, but no production has yet 

been made. <A well being drilled by the Santa Fé 

has shown oil between the casings. 

It is probable that in the Long Beach and Santa Fé 

Springs regions commercial gas will be developed, 
which will include the recovery of gasoline when pos- 
sible. In some of these wells, the gas is dry and under 

high pressure; consequently, no gasoline is obtainable. 
The closer the proximity of the gas belt to the oil 

sands, the greater the probability of obtaining gasoline. 

Many of the old fields will be rejuvenated by improved 

methods of extraction. Some geologists estimate that 

up to the present time not exceeding 20 per cent of 

the available oil has been extracted. 
The Western Union Co., in the Santa Maria field, be- 

gan to take the temperature of the oil in the well, and 
so designed a pump plunger, based on the coefficient of 

expansion, to give a higher efficiency in pumping. Up 
to the time that company began to record temperatures, 
its maximum extraction had been 5 bbl. per well. With 

the newly designed pump this became 10 bbl. 
One of the difficulties with certain oils, as in the 

Montebello field, is that an amorphous wax (not par- 

affine) deposits inside the pipe lines, and it is necessary 
to send a “go-devil” through the line at frequent in- 
tervals—always as often as once a month. This does 
not occur in the other fields. When distillate is avail- 
able a passage of it through the line dissolves a portion 
of this wax, and postpones the “go-devil” cleaning. 

In co-operation with the State Oil and Gas Depart- 
ment, Dr. E. Call Brown, geologist of the California 
Petroleum Corporation, is making a systematic study of 
shales by microscopic examination, and correlating the 

various strata. In the California oil fields the oil zone 
consists of sands or a series of sands lying between 

water strata without reference to lithology. The use of 
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rotary drill for wildcatting is disadvantageous, and Dr. 

Brown is having cores taken at intervals of 50 ft. by 

substituting special core bits for the: rotary fish-tail 

type. When approaching the oil sands, cores are taken 
every 10 ft., and then every 5 ft. The time required 

for the substitution of bits and taking a core is about 

five hours, but the method, first tried in September, 

1921, has given excellent results. 

The end of the core bit is usually fused and has to be 
cut off with oxyacetylene. This is one of the problems 
to be overcome. When the core barrel gets too hot, the 

sands are fused; or, when not fused, the oil is distilled, 
and consequently is not found in the core. The study 
of this method includes determination of the pressure 
to be applied, the heat conductivity of the material, and 
the speed of rotation. It has been found that 300 r.p.m. 
is too fast. A new type of disk-cutting drill is now 

being designed which will cut at the maximum rate 
under a slow speed, and deliver the core at a lower 
temperature, thus enabling the transverse cutting of 

the core and the microscopic determination of the for- 
mation passed through. 

The oil industry in California is devoid of the usual 
excitement attendant upon the development of new 

fields, but work is proceeding in a scientific manner to 

conserve and intelligently utilize this great source of 

wealth and power. Abandoned wells supposed to be 
exhausted are carefully protected against infiltration 

of water, at the insistence of the state officials. Im- 
pervious plugs are inserted against the day when im- 

proved methods shall have made it practical to reopen 
these wells and extract additional oil. 

Cash Prizes for Photographs Showing 
Relative Durability of Copper 

As a part of a nation-wide campaign designed to 
foster the use of more permanent materials in building, 

the Copper & Brass Research Association has an- 
nounced cash prizes for the best photographs showing 
the relative durability of materials which go into the 
construction of American homes. 

Some idea of the cost to this country of the practice 
of building for speculative profit rather than for use 

is evidenced by the result of a statistical study just 

completed by the Copper & Brass association. The fire 
loss on the 21,000,000 American homes, insured as they 
are for a total of $91,700,000,000, is about $35,000,000 

a year, based on figures for 1918 to 1920, inclusive. 
The annual rust bill, covering the renewal of sheet- 
metal work, principally leaders and gutters, plumbing 

pipe, and hardware, is twenty times that sum. 
The effort to show the public the wastefulness of 

the use of materials which need early and frequent re- 
placement is a part of the present intensive campaign 
of the copper and brass companies of the country to 
increase the use of those metals in domestic consump- 
tion. The photographic contest is a part of that cam- 
paign. 

Fourteen prizes ranging from $150 to $10 will be 
awarded for photographs of copper and brass objects of 
utility or ornamentation, which, to qualify, must have 

been in use more than thirty-five years. Included are 
copper roofs, brass door knockers, old copper cooking 
utensils, and brass plumbing pipe. Fourteen additional 
prizes of similar amounts are offered for the best pho- 

tographs showing the results of using substitutes for 

copper and brass. 
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Metallurgical Progress in the 
Butte District* 

Butte owes its start in life as a silver 
camp to the fact that copper sulphide 
oxidizes to a sulphate which is soluble 
in water. The redeposition of the 
leached copper gave rise to the forma- 
tion of the huge masses of extremely 
rich copper ore at comparatively shal- 
low depth, which made the development 
of Butte as a copper camp a possibil- 
ity at a time when ore such as is being 
mined today would have been worth- 
less, and thus hastened the deve'op- 
ment of the district, and indeed the 
State of Montana, by many years. ° 

The copper ores which came from 
the mines in those days were sent, for 
treatment, to Swansea in Wales, which 
at that time was one of the great 
metallurgical centers of the world. 

This period, however, was of brief 
duration and it was not long before 
works were established here for the 
treatment of these as well as leaner 
ores. Many of you probably retain 
vivid recollections of the days of the 
roast heaps on the flat below the city, 
when the air was made almost un- 
breatheable by sulphur fumes and the 
fog in the streets was so dense as 
almost to hide from the view the build- 
ings on the other side. 

It is a far cry from the metallurgy 
of those days to the metallurgy of 
today, and while some of the processes 
in present use depend upon the same 
fundamental principles, others, on the 
contrary, make use of totally different 
chemical or physical phenomena. 

A most striking example of this is 
furnished by concentration. The object 
of concentration is to separate the cop- 
per-bearing minerals or sulphides from 
the worthless rock with which they are 
mixed in the ore which comes from 
the mines. The ores which were taken 
from the. enriched zones in the bonanza 
days were almost pure sulphides and 
contained only a trifling admixture of 
earthy impurities and cou'd be smelted 
directly. The earthy impurities, which 
were present in the later lower grade 
ores, had to be removed before the 
sulphide could be smelted. This was 
done by taking advantage of the fact 
that the sulphides are comparatively 
heavier than the gangue, so that by 
washing the finely crushed ore with 
water in suitably constructed machines 
known as jigs and tables the lighter 
gangue was washed away, leaving the 
heavier sulphides containing the cop- 
per minerals behind. 

*Abstract of address delivered to the 
graduates of the Montana School of Mines, 
by Frederick Laist, general manager, 
Washoe smelter of Anaconda Copper Min- 
ing Co. 

While this method served its purpose 
fairly well, particularly as long as the 
ores were rich in copper sulphide min- 
erals, its defects became more and more 
apparent as the ores became lower 
grade and the minerals and gangue 
became more and more intimately asso- 
ciated, thus making necessary finer and 
always finer grinding to free the min- 
eral grains from the adhering rock or 
gangue particles. 

Thus the so-called “slime problem,” 
for long the “béte noir” of the mill 
man, became increasingly troublesome, 
and although many ingenious machines 
were thought out and constructed to 
recover the valuable minerals from the 
slimes, none of them really solved the 
problem in a satisfactory manner. 

Then quite suddenly came the flota- 
tion process and solved the difficulty by 
making use of an entirely new princi- 
ple; viz., that of surface tension. By 
the use of a minute quantity of oil 
violently churned into a mixture of 
finely ground ore and water, in such a 
manner as to entrain air in the pulp, 
a froth, in appearance much like soap- 
suds, was produced, and to the bubbles 
constituting this froth the sulphide 
mineral particles were found to be at- 
tached. 'The froth, although loaded with 
mineral, floated on the surface of the 
pulp and could be skimmed off. 

Thus the old concentration process 
has been reversed, and where in the 
old-time jig the tailings overflow and 
the copper concentrate is drawn off 
beneath, in the modern flotation ma- 
chine the copper concentrate overflows 
and the tailings are drawn off beneath. 

The smelting of the concentrates 
from the flotation machines afforded 
another problem which taxed the in- 
genuity of the metallurgical engineer. 
These concentrates are of - extreme 
fineness, and when they are passed 
through the roasting furnaces, in which 
a portion of the sulphur contained in 
them is burned out, and through the 
reverberatory smelting furnaces, in 
which they are smelted to slag and 
matte, much dust is made which blows 
out of the furnaces. Flue dust is 
nothing new to the smelter man, and 
the old furnace men caught it in huge 
chambers in which the velocity of the 
dust-laden gas from the furnaces was 
reduced to such a point that the dust 
particles were enabled to settle out like 
the silt out of muddy water in a still 
pond. 

The dust from flotation concentrates, 
however, was of such excessive fine- 
ness as to render futile such com- 
paratively simple and straightforward 
methods. At the smelting works in 
Anaconda there are a mile of flues and 
dust chambers which are utterly unable 

to catch the excessively fine dust com- 
ing from the furnaces receiving flota- 
tion concentrates. 

Confronted with this dilemma, a new 
principle had again to be pressed into 
service, viz., the application of static 
electricity to the settlement of dust 
particles—I refer to the Cottrell process. 

The dust caught by this process is 
not only rich in copper, silver and gold, 
but a!so contains such comparatively 
volatile metals as bismuth and arsenic, 
which the old-time settling processes 
were quite incapable of catching. These 
bid fair to prove quite valuable and 
arsenic is already being recovered from 
this dust with considerable success. The 
recovery of bismuth is still in the dream 
phase, and although theoretically pos- 
sible, cannot as yet be economically 
carried through. 

I might trace for you the growth of 
our b!ast furnaces from the early pigmy 
stages, when they were called cupolas 
and were hardly more than four feet 
in diameter and were charged by hand, 
to the last furnace to be build in Ana- 
conda, which had a length of 87 ft. and 
smelted daily almost 3,000 tons of ore 
and flux. 

This was the largest blast furnace 
ever built and probably the last of its 
kind since the changes in our methods 
of ore concentration have almost made 
the blast furnace obsolete and have 
brought about the pre-eminence of its 
o!d rival, the reverberatory furnace. 
Many of you have probably heard 

reference made to so-called complex 
ores. Whenever the prospector encoun- 
tered ore of this character, he generally 
quit in disgust because he knew that 
although such an ore might contain 
good values in the aggregate they were 
divided among so many different metals 
that no smelter could recover all of 
them, and generally the value of the 
recoverable metals was not sufficient 
to pay the cost of mining and treating. 
Such ores always contain much zinc, 
and this metal, so far from having 
value, was a source of expense because 
it made trouble in the furnaces and was 
therefore penalized by the smelters. 
The ore when concentrated yielded a 
concentrate containing only about 30 
per cent of zinc, and this was too low 
grade to permit of its being shipped 
to the zinc smelter, which required a 
concentrate assaying about 50 per cent 
zinc. 

The problem was therefore to devise 
a process for extracting zine profitably 
from the concentrates resulting from 
these ores and thus, by changing the 
status of zinc from a penalized metal 
to a revenue producing metal, make 
the ore sufficiently valuable as a who'e 
to make the mining of it profitable. 
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Eighth Annual Meeting of A.A.E. 
at Salt Lake City 

The American Association of En- 
gineers held its eighth annual conven- 
tion in Salt Lake City, Utah, June 5, 
6, and 7. Headquarters were at the 
Hotel Utah, and those in charge were 
J. C. Ullrich, N. G. Harmon, president 
ot the Salt Lake chapter, and C. E. 
Painter. Special automobile service 
was arranged for the visiting engineers 
curing their stay, and they were shown 
points of interest in the city and 
vicinity. Business meetings were held, 
and technical subjects discussed. Some 
minor changes were made in the con- 
stitution of the association. A resolu- 
tion was adopted favoring the passage 
of the Smith-McNary reclamation bill, 
now before Congress, and telegrams to 
that effect were sent to Washington. 
Officers were elected for the coming 
year as follows: A. N. Johnson, dean 
ot the College of Engineering of the 
University of Maryland, president; G. 
E. Taylor, vice-president; and A. M. 
Knowles, second vice-president. 

Far Eastern Bureau of Mines 
Established 

The Far Eastern Bureau of Mines has 
been established at Harbin, Manchuria, 
China, for the purpose of promoting 
the mining industries in Manchuria 
and Far Eastern Asiatic Russia, giving 
information concerning mining enter- 
prises in that part of the world, and 
endeavoring to attract foreign capital. 
Many former Russian capitalists are 
now living at Harbin and have proper- 
ties in Siberia, in which they are 
anxious to interest foreign investment, 
P. I. Zaitzeff is managing director and 
F. J. Hlebnikoff is assistant mining en- 
gineer in the bureau. 

MEN YOU SHOULD 

KNOW ABOUT 

D. F. Hewett has returned to Wash- 
ington after a Western field trip. 

Durand A. Hall has returned to San 
Francisco from La Paz, Lower Cali- 
fornia. 

R. H. Stewart has returned to Van- 
couver from an examination of mines 
in Texas. 

G. H. Girty and P. V. Roundy are in 
southern Oklahoma on geological in- 
vestigation. 

C. C. Broadwater, of the Merrill Co., 
has returned to San Francisco from 
New York. 

R. L. Chase, of Denver, has gone to 
the White Hills district of Arizona on 
geological work. 

C. E. Knox, president of the Montana 
Tonopah Mines Co., has returned to 
Berkeley from Tonopah. 

Dr. R. C. Wallace, of Winnipeg, is 
examining a number of properties in 
the Elbow Lake mineral belt. 
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Dr. Pentti Eskola, of Finland, will 
collaborate in the work of the Canadian 
Geological Survey this season. 

Hjalmar E. Skougor, consulting in- 
dustrial engineer, has moved his office 
from 150 Nassau St. to 287 Broadway, 
New York City. 

Charles F. Rand was elected presi- 
dent, and C. Minot Weld vice-president 
of Moa Bay Iron Co., at the annual 
meeting June 7. 

D. Dale Condit has returned from 
India, where he has been engaged in 
geological work. He will go back to 
India in August. 

J. H. Curle, who returned recently 
from a journey to Morocco, the Congo, 
and Southwest Africa, is now on his 
way to Hudson Bay. 

G. M. Butler, of the Arizona School 
of Mines, has received the honorary 
degree of Doctor of Sciences from the 
Colorado Schoo! of Mines, at Golden. 

Herman Dauth, who has been chief 
engineer for the Tonopah Belmont De- 
velopment Co. for several years, has 
resigned and has moved to Los Angeles. 

Dr. F. J. Aleock, of the Canadian 
Geological Survey, has gone to spend 
the summer investigating the forma- 
tions of the Elbow Lake mineral area 
in northern Manitoba. 

Hugh F. Marriott, for many years 
consulting engineer to the Central Min- 
ing & Investment Corporation, has, 
according to the annual report just 
issued, resigned his position. 

Olaf P. Jenkins is taking charge of 
geological investigations of the coal in 
Whatcom and Skagit counties, Wash- 
ington, for the State Division of Geol- 
ogy, Department of Conservation and 
Development. 

Byron Wilson, formerly of the en- 
gineering staff of the Federal Mining 
& Smelting Co. at Wardner, Idaho, has 
gone to Willow Creek, Alaska, where 
he will take over the management of 
the Rae-Wallace property. 

E. L. Gruver is now associated with 
the newly formed firm of Ward, Gruver 
& Co., which will take over and con- 
tinue the stock, bond, and investment 
business of Keen & Ward. Their offices 
are at 20 Broad St., New York City. 

W. J. Olcott, president of the Oliver 
Iron Mining Co.; J. H. McLean, general 
manager, and John Uno Sebenius, gen- 
eral mining engineer, are making a 
tour of inspection of the properties of 
their company on the Mesabi iron 
range. 

James S. Colbath will sail from San 
Francisco on July 6 for the Philippine 
Islands, where he will be temporarily 
engaged by the Benguet Consolidated 
Mining Co., Baguio, Benguet, as metal- 
lurgist in charge of the design and 
construction of a new plant. 

Walter E. Gaby, until recently geolo- 
gist for the Mexican Corporation, Ltd., 
directing exploration of a copp-r-zinc 
deposit at Teziutlan, Puebla, is »eturn- 
ing to Salt Lake City, his home, where 
he may engage in consulting practice 
as an engineer and mining geologist. 
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Dr. R. B. Moore, chief chemist of the 
U. S. Bureau of Mines, delivered a lec- 
ture at the University College of Lon- 
don on May 24. Dr. Moore was intro- 
duced by Ambassador Harvey. Dr. 
Moore’s topic was “Commercial Manu- 
facture of Helium by the Government 
of the United States.” 

Mining and metallurgical engineers 
visiting New York City last week in- 
cluded: U. A. Eilertsen, of Hancock, 
Mich.; William Gretzinger, of Pitts- 
burgh, Pa.; Albert S. Walker, of Buf- 
falo, N. Y.; T. R. Leighton, of Cuba; 
and J. C. Roberts, of Golden, Col. 

SOCIETY MEETINGS 

ANNOUNCED 
,eeeeesescessosses: 

eseeceessceseceess 

The Lake Superior Mining Institute 
will hold a meeting at Houghton, Mich., 
during the week Aug. 20-26. Features 
of the program will be visits to the 
Calumet & Hecla leaching and recla- 
mation plant at Lake Linden and to the 
new hoist at No. 2 shaft, Quincy mine. 

The American Institute of Mining 
and Metallurgical Engineers will hold 
a meeting in San Francisco Sept. 25 to 
29. The technical sessions will be held 
at the Engineers’ Club, and social head- 
quarters will be maintained at the 
Palace Hotel. F. W. Bradley has in- 
vited the members to a reception and 
buffet supper at his home on the first 
day. An excursion to the Hetch Hetchy 
municipal water supply is offered to a 
party of not more than fifty men, under 
the guidance of M. M. O’Shaughnessy, 
the City Engineer. Alternative trips 
are offered to the Selby smelter, the 
University of California, Stanford Uni- 
versity, Mount Tamalpais, Chinatown, 
and the golf courses of the bay region. 
Mr. Bradley is chairman of the Com- 
mittee on Arrangements. Associated 
with him are Fletcher Hamilton, Charles 
W. Merrill, Frank H. Probert, and T. A. 
Rickard. The members resident in San 
Francisco are looking forward with 
keen pleasure to the opportunity of 
renewing acquaintance with their 
friends from other parts of the Union, 
and promise to do their best to make 
the meeting interesting and enjoyable. 

OBITUARY 

Peseeeseccccccccs SRSSeececeesecesnenssecseseceseesseceesesessessessescesssesessesan” 

W. P. Hassell, who for many years 
was connected with the Joshua Hendy 
Iron Works, died suddenly in San Fran- 
cisco on June 4. He was assistant to 
the president of the company. 

Joseph Durkee died at Reno, Nev., 
on June 7 aged fifty years. Mr. Durkee 
was geologist and mining expert in the 
Land Department of the Southern Pa- 
cific Co. 

W. E. Harrison, seventy-three years 
old, formerly metal mines inspector for 
the State of Utah, died on June 10, 
at Los Angeles, Cal. 
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New Books 

s QSCSSCSSSSSSSSSSSSSCERSEESESES ESSE SE eeeeeeeeeeeeReseseeeseeeseeess: 

Far Eastern Iron Deposits 

Geology of the An-Shan Iron Mine Dis- 
trict, South Manchuria. By Hanzo 
Murakami. Published by the South- 
ern Manchuria Railway Co. 

This excellently written little mono- 
graph describes an iron district not far 
back of Port Arthur, which was worked 
in a primitive way by the Chinese 
emperors a thousand years ago, but 
was unknown to the Russians; and was 
rediscovered in 1909 through a geolog- 
ical survey conducted by the Southern 
Manchuria Railway Co. Two blast fur- 
naces were completed in 1919, with a 
capacity of 250 tons each. 

The district is sixty kilometers wide, 
and abounds in iron, although not of 
high grade. The ores occur in pre- 
Cambrian hematite-quartz schist, and 
are unconformably overlain by Cam- 
brian beds. The iron-bearing rock is an 
intimate mixture of hematite and crys- 
talline quartz, generally containing 
less than 40 per cent of iron. A limited 
amount of ore has been concentrated 
or enriched by natural processes, so as 
to run over 60 per cent iron. On ac- 
count of the limited amount of this 
better-grade ore, experiments are being 
made in enriching the primary ores 
by concentrating tables and magnetic 
concentration. The ore formation is .of 
enormous thickness, and is uniform. 

The iron ore of the An-Shan district 
is held to have many points of similar- 
ity to that of the Lake Superior region, 
in which the lean ores are likewise 
mixtures of hematite and silica; there 
is also a suggested similarity between 
the An-Shan iron-bearing schist and 
the iron-bearing schist called “itabirite” 
in Brazil. 

The author conjectures as to the 
origin of the ores that they were pre- 
cipitated from solution “chemically or 
by the action of some organisms in 
the shallow waters, such as swamps 
or lagoons’”—in other words, that they 
are bog-ores. 

The reviewer regards the suggested 
origin as unlikely, for various reasons. 
He believes that the iron ores of the 
Lake Superior region were deposited in 
marine relatively shallow-water sedi- 
mer.ts, as iron silicate, through the 
action of organic matter; and this 
original iron silicate he was the first 
to discover, on the Mesabi Range. This 
iron silicate breaks up into iron oxide 
or carbonate, and silica, and thus we 
get the characteristic iron-and-silica 
banded iron bearing rocks. The iron- 
bearing rocks of An-Shan, judging from 
descriptions and plates, are similar, and 

- may well have had a similar origin, 
though the higher degree of crystal- 
linity indicates conditions more favor- 
ing metamorphism than on some of the 
Lake Superior ranges. According to 
this view, these iron ores are all ancient 
greensand deposits. A proponent of 
the bog-ore theory must point out the 
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stages of alteration to the present type 
of iron-bearing rocks, from known bog- 
ores; and a theory of an original marine 
deposition as iron carbonate must show 
such sediments now being laid down 
somewhere. Those geologists who are 
now studying especially the problems 
of sedimentation, can, if they will, do 
much to finally establish whether it is 
not true that some of the sediments 
which have been theoretically deduced 
as the original form of the precipita- 
tion of iron, in the Lake Superior dis- 
trict, for example, do not, as a matter 
of fact, occur in nature. J. E. S. 

————»_——_ 

The Best Practice in Oil Firing 
Burning Liquid Fuel. By William New- 

ton Best. The U. P. C. Book Co., New 
York. $5. 

This is a revised and enlarged edition 
of a work first published in 1913. The 
author dwells on the necessity of thor- 
oughly atomizing the oil and use of a 
burner that will not carbonize. It is 
also more necessary than is commonly 
thought to have a burner that will make 
a flame to fit the combustion chamber 
“as perfectly as a drawer fits an open- 
ing in a desk.” The book is well illus- 
trated with photographs and diagrams, 
and contains chapters on the following 
subjects: Liquid Fuel, its origin, produc- 
tion, and analysis; Atomization; Oil 
Systems; Refractory Material; Locomo- 
tive Equipment; Stationary and Marine 
Boilers; and Low-Pressure Boilers and 
Hot-Air Furnaces; with separate chap- 
ters on the equipment used in the fol- 
lowing industries: Commercial Gas, 
Sugar, Steel Foundry, Heat-Treating 
Furnace, Foundry, Forge-Shop, Boiler, 
Copper, Enameling, Chemical, Ceramic, 
Lime, Cement, Driers and Ore Roasters, 
Bread and Cracker, Chocolate, Oil and 
Tar Still, Incinerator, and Glass. The 
examples given of the use of oil burners 
in each of these fields are necessarily 
limited, for, in the 341 pages, the 
amount of text matter is restricted by 
the lavish use of cuts. 

Information on Mexico 

for Americans 

Mexican Year Book, 1920-1921. By 
Robert Glass Cleland. Mexican Year 
Book Publishing Co., Los Angeles, 
Cal. $7.50. 

This is not a government publication 
and does not partake of the nature of 
undesirable propaganda. It is issued 
to meet the demand by the American 
public for unbiased and systematized 
information concerning our Southern 
neighbor. Each section is written by 
someone well qualified to discuss the 
subject which he covers: “History and 
Geography;” “Politics and Govern- 
ment;” “Travel and Transportation;” 
“Commerce and Manufacturing;” 
“Natural Resources;” “Public Finances, 
Currency and Banking;” and “Labor 
Conditions and Educational Systems.” 
Three maps are included, one a large- 
scale reference map of the entire 
country, one showing the mining 
centers, and one showing the Panuco- 
Tuxpam oil fields. 
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Recent Patents 

Metallurgy of Tungsten—No. 1,410.- 
584. S. J. Lubowsky, Jersey City, N. J.. 
assignor to Metal & Thermit Corpora- 
tion, Chrome, N. J. Tungsten ore is 
roasted with a haloid salt of an alkali 
metal, the roast digested with a min- 
eral acid, and the solid residue sepa- 
rated. 

Concentrate Drier—Canadian patent 
No. 217,139. J. Norberg, Seward, 
Alaska. The patent covers an ore-con- 
centrate drier comprising an inclined 
drier pan, with means for jogging it 
longitudinally, and a heater beneath. 

Sulphur Dioxide—No. 1,417,066. G. C. 
Howard, Tacoma, Wash., assignor to 
American Smelting & Refining Co. A 
method of enriching a gas low in 
sulphur-dioxide content by vaporizing 
the gas from a water solution, and 
passing the vaporized sulphur dioxide 
into the low-grade gas stream. Patent 
No. 1,417,067 covers the process of pass- 
ing a_ solution of sulphur dioxide 
counter-current to a mixture of sulphur- 
dioxide gas and water vapor, and then 
removing the sulphur dioxide from the 
solution. Patent No. 1,417,068 covers 
the manufacture of sulphur from liquid 
sulphur dioxide by vaporizing the 
liquid; mixing cold air with the vapor- 
ized gas; and reducing the mixture. 

Manganiferous Gold Ores—No. 1,417,- 
153. M. F. Fairlie and J. J. Denny, 
Cobalt, Ont. Manganiferous gold ores 
are treated with metallic iron and 
sulphuric acid, followed by cyanidation. 

Electric Concentrator—No. 1,417,189. 
J. B. McCarthy, Copper Cliff, Ont. A 
rotating magnetic field is provided, 
through which the ore that it is desired 
to concentrate is dropped, or in which 
it is suspended. For experimental pur- 
poses, the rotor was removed from a 
suitable motor, and upon exciting the 
field and placing a dish of finely ground 
ore within the apparatus, a marked 
movement and separation of the min- 
eral was evident. 

Flotation Reagent—No. 1,417,261. R. 
Luckenbach, Brooklyn, N. Y., assignor 
to Luckenbach Processes, Inc., San 
Francisco. This covers the use of a 
reaction product of a bitumen and an 
alkali, together with sufficient acid to 
make the pulp non-alkaline but not 
sufficient to decompose the reagent. 
Patent No. 1,417,262 covers the use 
of the reaction product of an alkali 
and lac. Patent No. 1,417,263 covers 
the use of an alkali and a liquified, 
normally unsaponifiable, resin. 

Crusher—Canadian patent No. 218,- 
560. O. A. Ellis, San Francisco. A 
mill composed of a circular bed and 
saddle and a series of balls interposed 
between them, the effect being some- 
what similar to that of a Chile mill, 
with balls instead of rollers as the 
crushing medium. 
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THE MINING NEWS 

The Mining News of ENGINEERING AND MINING JOURNAL-PRESS is 
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RON MINING in the Lake Superior district has 
quickened with the setting of ore prices following the 

recent reduction in freight rates. 
Labor shortage is reported at some of the properties 

in the Michigan copper country. A growing scarceness 
of skilled workers is said to exist in various camps in 
the West also. 

Nationalization of the Colorado River power project 

Leading Events 
is opposed in the Southwest, prominent among the lead- 

ers being A. G. McKenzie. ‘ 

Road improvements in Alaska depend to a large ex- 

tent on the availability of funds. 

recently been before the Committee on Appropriations. 
The Golden Cycle mine, at Cripple Creek, has been 

sold to the Carlton interests, its former owners. 
deal is still to be ratified by the stockholders. 

The matter has 

The 

Lake Superior Iron Mining 
Comes to Life 

Ore Prices Now Set Following Recent 
Reduction in Freight Rates—La- 

bor Scarce in Places 

The lowering of the freight rate on 
iron ore from the mines to upper Lake 
ports and the reduction in ore prices 
of 50c. per ton has stimulated ship- 
ping from all of the ranges of the Lake 
Superior district. The Interstate Com- 
merce Commission, acting upon a peti- 
tion of the shippers, ordered a reduc- 
tion in ore rates of 10 per cent, effec- 
tive July 1, but gave the roads the 
privilege of making the reduction June 
19 if they cared to put the rate into 
effect earlier. Before this time the 
U. S. Steel Corporation announced a 
reduction of 10 per cent on its Duluth 
& Iron Range road and the Duluth, 
Missabe & Northern line. Most of the 
roads in the district followed the sug- 
gestion of the commission and put the 
new rates in force June 19. Dock 
charges have also been lowered 10 per 
cent at all ports on the upper Lakes. 

It was almost an assured fact that 
the ore prices for 1922 would be lower 
than those of 1921, and it was gener- 
ally believed that the cut would amount 
to 50c. The new schedule ranges from 
$5.05 for Mesabi non-bessemer to $5.95 
for Old Range bessemer, the iron con- 
tent being set at 55 per cent for bes- 
semer and 51% for the non-bessemer. 

Soon after the new prices were an- 
nounced, the Cleveland-Cliffs Iron Co., 
cne of the largest of the independent 
operators, stated that a sale of 300,- 
000 tons had been made. Other large 
sales have since been reported, and 
the ore business will be lively from 
now until the close of navigation in 
the fall. One Gogebic Range operator 
has announced that all ore in stock 
will be moved and that no limit has 
been placed on the amount to be mined. 

There is a shortage of men on some 
of the ranges, and this condition will 
become more acute as more mines are 
opened. It is estimated that the iron 
ore mining business is now on a basis 
of about 75 per cent capacity, but this 
is certain to be increased as new sales 
of ore are made. 

Estimates place the total tonnage 
to be moved this season at 45,000,000. 

Westralian Mine Owners Anxious 
Over Wage Agreement 

By Cable from Reuters to “Engineering and 
Mining Journal-Press.”’ 

Melbourne, June 14—The mine own- 
ers of West Australia are perturbed by 
the new three-year basic wage agree- 
ment, providing for a reduction in 
wages of only a shilling a day. It is 
feared that the award may react seri- 
ously on the industry. 

Golden Cycle, at Cripple Creek, 
Returned to Carlton Interests 

Sold by Vindicator to United Gold 
Mines Co.—Deal Subject to 

Stockholders’ Approval 

The sale of the property at Cripple 
Creek, Col., of the Vindicator Gold 
Mining Co., which includes the old 
Golden Cycle mine, to the United Gold 
Mines Co., a Carlton enterprise, has 
been announced, pending comfirmation 
of the stockholders of the Vindicator 
company. It is not known at this 
time whether the sale of this property 
is precedent to the liquidation of the 
Vindicator company, as it has holdings 
ir other mining districts. The Golden 
Cycle mine comes back to the Carlton 
interests after having been separated 
from them since 1915, when it was sold 
to the Vindicator people. Cripple Creek 
mining men believe that the transac- 
tion will be followed by extensive low- 
level development of the property. 

Labor Shortage Now Noticeable 
in Copper Country 

Copper Range and Quincy First Af- 
fected—Automobile Manufactur- 

ing Centers Attracting Men 

In the Michigan copper country, the 
Copper Range and Quincy companies 
are experiencing a labor shortage, but 
conditions in the north end of the Lake 
district are more favorable. Mohawk 
and Wolverine manage to keep their 
forces intact, while Calumet & Hecla, 
which is operating at less than 50 per 
cent capacity at the mine, has had no 
difficulty lately in filling all places. 
Ahmeek also has been able to increase 
its underground crew. | 

Copper Range, which has been hit 
harder than Quincy, will temporarily 
make up the difference in production 
caused by its labor shortage by trans- 
ferring men from development work to 
mining. The exodus of labor from the 
mines is more pronounced than usual 
at this time of the year, owing to the 
prosperity in the automotive industry, 
which has attracted many men to De- 
troit and other industrial centers in 
Michigan. Though there have been 
rumors of wage increases, it is stated 
on reliable authority that wages can- 
not be advanced on 14c. copper. 

Ray Hercules Cleaning Up 

Men have been put to work cleaning 
up and making repairs underground at 
Ray, Ariz., by the Ray Hercules Mines 
Inc., this company being the reorgan- 
ization of the Ray Hercules Copper Co. 

Transvaal Gold Output for May 
By Cable from Reuters to “Engineering and 

Mining Journal-Press.”’ 

London, June 19—The Transvaal 
Chamber of Mines advises that the gold 
output in the Transvaal during May 
totaled 629,786 ounces. 
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News from Washington 

Coal Miners’ Position Improved 
Pressure Being Brought on Adminis- 

tration to Arrange for Arbitration 
of the Strike 

The time element is working in fa- 
vor of the miners, insofar as the coal 
strike situation is concerned. The point 
is being reached where the Lake sea- 
son must start. There are signs that 
some of the operators in Lake ter- 
ritory are weakening. The position of 
the strikers has been made much more 
tenable by the unpromising outlook 
for any early settlement in the anthra- 
cite fields. It is already apparent that 
there will be a shortage of anthracite 
coal next winter. It requires 260 
working days as a minimum to meet 
the demands. There are only 240 work- 
ing days left at the time of this writ- 
ing. 

Pressure already is being brought 
on the administration to arrange for 
the arbitration of the strike. Most of 
this pressure has its origin in the 
Northwest. That seems to be the only 
section of the country in which any 
nervousness is developing. 

War Minerals Commissioner 
Recommends Two Awards 

Subject to the approval of the Secre- 
tary of the Interior, the War Minerals 
Relief Commissioner has recommended 
the following awards: Ashby, Long and 
Staples, West Montrose,  Colo., 
$1,450.39; H. C. Stiles, Cartersville, Ga., 
$101.85 (additional award). 

Disallowances were recommended as 
follows: Richard J. Fledderman, Yreka, 
Cal., no net loss; W. H. Weller, Jr., 
Birmingham, Ala., not commercial; 
Cia. Minera de Julinicum, Havana, Cuba, 
no reason for modifying former de- 
cision; Cia. Nacional de Cobre, Havana, 
Cuba, no reason for modifying former 
decision; Grant Chrome Co., Inc., Prairie 
City, Ore., not commercial; Casey, 
Brown and Saunders, Batesville, Ark., 
request for demand not established; 
Manganese Products Co., Modesto, Cal., 
no change in previous decision; J. T. 
Dobbins, Salt Lake, rehearing denied. 

“Blue-Sky” Bill Deferred 

Because of pendency of other legisla- 
tion in the Senate, the Senate Com- 
mittee on Interstate Commerce has de- 
cided to defer until the next session 
consideration of the Denison “blue-sky” 
bill recently passed by the House. 

Snake Creek Tunnel Case 
Up Next Fall 

The case of the Snake Creek Mining 
& Tunnel Co. (of Utah) vs. The Mid- 
way Irrigation Co., involving the right 
to percolating waters, was not reached 
by the U. S. Supreme Court during the 
term just closed. It will come up for 
consideration in October. 

By PAUL WOOTON 
Special Correspondent 

Abolish Discovery Requirement, 
Says Winchell 

Give Locator Abundant Time to Find 
Ore—Prospector’s Opportunites 

Limited Today—Mining 
Languishing in 

Northwest 

From the stenographer’s transcript 
of the recent hearing at which Horace 
V. Winchell appeared before the Com- 
mittee on Mines and Mining of the 
House of Representatives, the follow- 
ing extract from the colloquy between 
Representative Rhodes, the chairman 
of the committee, and Mr. Winchell, is 
taken: 

THE CHAIRMAN. In your opinion are 
the majority of the mine operators of 
the great mining Northwest in favor 
of this bill? 

Mr. WINCHELL. Decidedly and mark- 
edly so. The prospector objects to it 
simply because he is suspicious and 
uninformed, but the operators of ex- 
perience are unanimously in favor of it. 
The operators are opposed to extra- 
lateral rights, and they recognize the 
futility of requiring a discovery before 
location. 

THE CHAIRMAN. In speaking of op- 
position by the so-called prospectors, 
how do you estimate the weight of that 
opposition as compared with the 
opinions of those who favor the pro- 
posed law? 

Mr. WINCHELL. Numerically, so far 
as I have any record of their views, the 
prospector is multitudinous and the 
average mine operator has not said 
much about it. As a matter of fact, 
there is not one prospector now to ten 
a few years ago. 

THE CHAIRMAN. That is the idea I 
had in mind and upon which I wanted 
your opinion. In truth and in fact, 
are there many real prospectors at this 
time? 

Mr. WINCHELL. I am in the country 
constantly. Whereas I used to spend 
night after night in the mining camps 
and talk with as many as thirty or 
forty prospectors, now I find only one 
or two or three in camp. 

THE CHAIRMAN. Then, in your 
opinion, the old-time, bona fide prospec- 
tor has to a very large extent disap- 
peared in the mining regions of the 
great Northwest? 

Mr. WINCHELL. Yes, sir; because 
the opportunity for the discovery of 
mines by his own unaided efforts is 
largely a thing of the past. Today the 
prospector must be supported by a com- 
pany or syndicate that is willing to 
spend a great deal of money to permit 
him to dig holes, run tunnels, etc. The 
prospector’s knowledge, as a general 
rule, is not sufficient to support such a 
campaign of exploration. 

THE CHAIRMAN. Is it your opinion 
that because of the universality with 
which prospecting has been carried on 
in the Northwest that there is no real, 
living necessity for the old-time mine 
prospector? 

Mr. WINCHELL. I am sorry to say 
that his opportunities today are limited 
as compared with twenty years ago. 

THE CHAIRMAN. Are we justified in 
assuming that practically all dis- 

coveries have been made, and for that 
reason there is little left for the pros- 
pector to do in discovering sufface out- 
croppings and other evidence of mineral 
deposits? 

Mr. WINCHELL. You are. There are 
within my acquaintance perhaps twenty 
exploration companies who have raked 
this country north, south, east, and 
west, from Alaska to the Rio Grande, 
searching for more mining. They 
started with the determination to ex- 
amine everything and anything any- 
body could put up to them with a 
chance of discovering some mineral, but 
they have been unable to find anything. 

THE CHAIRMAN. As a mining engi- 
neer, in your opinion, in what does the 
future success of our mining opera- 
tions in this country lie—in the more 
rich vein deposits or in the larger and 
leaner deposits of mineral-bearing ores 
that carry a very low ore percentage? 

Mr. WINCHELL. In the latter, un- 
questionably, in a prepondering degree. 

THE CHAIRMAN. If it is a fact that 
our future possibilities lie in the direc- 
tion of developing the low-grade ores, 
then does the necessity for the old-time 
mining prospector still exist or has he 
practically accomplished his purpose? 

Mr. WINCHELL. Except as to Alaska 
his function has largely been exercised 
and used up. 

THE CHAIRMAN. On the question as 
to the nature of our mineral deposits 
and their development, we take it that 
you are qualified to speak from the 
practical as well as the professional 
standpoint. What is the condition of 
the mining business in the Northwest 
today as compared with the period of, 
say, five years ago—are we going for- 
ward or backward? 

Mr. WINCHELL. As for exploration 
and the exploring of new mines, with 
the exception of very small and excep- 
tional districts, we are languishing. 
The mining industry has made very 
little progress. Very few mines have 
been discovered within the last five or 
ten years. 

THE CHAIRMAN. To what do you at- 
tribute that situation, to the exhaustion 
ef the deposits or is it due to economic 
conditions? 

Mr. WINCHELL. No, sir; not wholly 
to one or the other, but very largely 
to the fact that the prospector has run 
over the country and cannot find any- 
thing more. And, moreover, the large 
companies hesitate to engage in a pro- 
gram of extensive and expensive inves- 
tigation where the title is insecure. I 
have in mind a very valuable and 
promising placer deposit in Montana. 
The early mining in Montana was en- 
tirely placer mining and the gravel de- 
posits passed underneath. Locations 
have been put on top of lava, which 
may be 200 ft. deep. Lawyers and 
capitalists came to Butte from the 
East and were prepared to undertake 
to develop and work those gravels 
which undoubtedly exist beneath that 
lava; however, after receiving advice 
from good, experienced mining men 
they went back home without investing. 
THE CHAIRMAN. You have made a 

very important statement and one, I 
think, that deserves careful consider- 
ation. You state that the mining in- 
dustry of the great Northwest is 
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languishing; what, if anything in your 
judgment, can be done by legislation to 
stimulate the minirs industry? 

Mr. WINCHELL. Abolish the require- 
ment of a discovery, and give the lo- 
cator an abundance of time to dis- 
cover ore.- Do not limit the prospects 
to one claim. I would extend the five- 
year limit to at least seven years. 

Mr. SUTHERLAND. Do you not think 
that would serve for a wealthy organi- 
zation in the East to get and hold, 
say, a whole county? 

Mr. WINCHELL. There is nothing in 
the present law to prevent it. You are 
not required to make a discovery. 

Mr. SUTHERLAND. The agitation of 
the community brings that about, does 
it not? A man who attempts to hold 
ground without sinking on it and 
making some demonstration is so un- 
popular that he finally has to do some- 
thing. 

Mr. WINCHELL. Let me tell you—I 
have been to Alaska many times 

Mr. SUTHERLAND. Yes, I know of your 
splendid reputation as a mining engi-. 
neer and geologist. 

Mr. WINCHELL. Take camps like the 
one at Ely, Nev., where the Nevada 
Consolidated mines are. I happen to 
know that for twenty years there was a 
group of locators and prospectors that 
sat there upon that camp each year. 
They would shift around all the time. 
Bill Jones would locate No. 1 this year 
and Sam Smith would locate No. 2 this 
year. Next year Sam Smith would 
locate No. 1. and Bill Jones would lo- 
cate No. 2. As a matter of fact they 
did not do anything to develop that 
camp. They just retarded the develop- 
ment -of.“some of the largest copper 
mines. 

THE CHAIRMAN. What, in your 
opinion, could be done by legislation to 
revive the mining industry? I infer 
that what you have said applies to the 
pending bill. In your opinion would 
the passage of the Arentz bill accom- 
plish that purpose? 

Mr. WINCHELL. Yes, sir. 
©'THe GHAIRMAN. That is the thing 
the committee is anxious to hear you 
on. 

Gilsonite Land Bill Introduced 

A bill providing for the location, 
entry, and patenting of lands in the 
former Uncompahgre Indian Reserva- 
tion, in Utah, containing gilsonite or 
cther like substances, has been in- 
troduced in the House by Represent- 
ative Colton, of Utah. It provides that 
the lands and the mineral therein in 
the reservation which were specifically 
reserved for future action of Congress 
in the Act of March 3, 1903, as con- 
taining gilsonite, asphaltum, elaterite, 
or other like substances, which by the 
Act of 1903 were authorized to be sold 
and disposed of in tracts not exceeding 
forty acres, shall, unless otherwise re- 
served, be immediately open to settle- 
ment, location, occupation, and entry 
under all land laws, according to the 
character of the lands or of the mineral 
deposits in them. 

Government’s Silver Purchases 

Purchases of silver by the Bureau of 
the Mint during the week ended June 17 
amounted to 201,750 fine ounces. This 
brings the total purchases under the 
Pittman Act to 114,380,506 fine ounces. 

Engineering and Mining Journal-Press 

Silver Export Association 
Draws Comment 

H. N. Lawrie Discusses Possibility of 
Breaking British Control of 

Market 

The proposal to establish a silver 
export association has aroused consid- 
erable discussion in the silver camps, 
as is indicated by communications 
reaching the American Gold and Sil- 
ver Institute. As the time grows 
nearer when the silver reserve, sold 
to Great Britain during the war, will 
have been replaced, attention is turn- 
ing more and more to the problem of 
a more orderly marketing of the sil- 
ver produced in the United States. One 
widely known mining engineer, in a 
letter to H. N. Lawrie, the managing 
director of the Gold and Silver Insti- 
tute, speaking of the export associa- 
tion, says: “The object is worthy, but 
Britain controls India and the East. 
Her hold on silver is too tight to be 
broken.” 

In reply, Mr. Lawrie says: 
“We have no precedent to guide us 

as to what the result would be in 
breaking the British control of the 
market by an organized effort in this 
country to control the sale of newly 
produced silver. We have, however, an 
example which occurred during the war 
which demonstrates that the holder of 
the silver controls the price. 

“To satisfy an immediate need Eng- 
land came to the United States to se- 
cure the 208,000,000 oz. of silver, which 
was shipped to India. Had Great Brit- 
ain failed in her efforts to satisfy this 
demand, there probably would have re- 
sulted an uprising in India which 
would have entailed a very heavy ex- 
pense in money and lives and would 
have embarrassed Great Britain in her 
conduct of the war. 

“As you know, the Pittman Act re- 
sulted from this condition and prac- 
tically is a tri-partite contract between 
Great Britain, the United States, and 
the silver producers of the United 
States. The price of the silver sold to 
Great Britain under the terms of the 
Pittman Act was fixed by Congress 
only after consultation with the sil- 
ver producers in the United States. 

“It should be pointed out that Great 
Pritain could obtain this large volume 
of silver in no other way than from 
the silver reserves in the United States. 
The conclusion, therefore, may be 
drawn from this incident that the 
buyer of silver could not exert so ex- 
tensive a control over the price of sil- 
ver should the bulk of the newly pro- 
duced silver be marketed through a 
central organization which was prop- 
erly financed, so that the silver could 
be held in storage awaiting the more 
active demands of the buyer, rather 
than forced upon the market because 
of the producer’s need for immediate 
liquidation. 

“The problem, therefore, is largely 
a question of the demand for silver, 
regardless of the channels through 
which silver may be shipped. Admit- 
ting that London is the world’s finan- 
cial center through which a large part 
of the Indian and Chinese trade is 
cleared, it still would be necessary for 
buyers to obtain newly produced sil- 
ver wherewith to settle adverse trade 
balances in the Orient and to satisfy 
other currency demands.” 
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Proposal to Pay Potash Bounty 
Acceptable to Producers 

Senate Adopts Duty on Tungsten and 
Tungsten Products 

Opposition from the farmers to the 
proposed duties on potash has been an 
important factor in inducing the Fi- 
nance Committee of the Senate to re- 
vise further the tariff bill by placing 
potash on the free list and bringing in 
a proposal for a bounty which would 
offer a financial encouragement to the 
American industry equivalent to the 
protection carried in the bill passed by 
the House. 

Chairman McCumber of the Finance 
Committee pointed out that if the 
bounty were made effective today, 
nothing would be paid out, as there 
is no potash being produced domestic- 
ally. Even during the height of the 
war, when potash rose to $450 per 
ton, the maximum production was 54,- 
000 tons, he pointed out. If the do- 
mestic production were to reach 50,- 
000 tons a year during the five-year 
period over which the bounty would 
apply, Senator McCumber said, bounty 
payments would not exceed $2,500,000 
for the first year; $2,500,000, for the 
second year; $2,000,000 for the third 
year; $1,500,000 for the fourth year, 
and $1,000,000 for the fifth year. 

The representatives in Washington 
of the domestic industry seem to be 
entirely willing to accept the bounty 
proposal, but it is predicted in some 
quarters that the attitude of the pot- 
ash producers will change. This is 
based largely on the experience with 
the sugar bounty. A direct payment 
of public money to an industry seems 
to arouse much greater resentment 
than does the payment of even a 
larger amount of tax at the custom 
house. 

The Senate has adopted a duty of 
60c. per lb. on the tungsten content 
and 25 per cent ad valorem on ferro- 
tungsten, metallic tungsten, tungsten 
powder, tungstic acid, and other com- 
pounds of tungsten. 

During the debate Senator Walsh, 
of Montana, inquired why a duty had 
not been placed on chrome ore. Sen- 
ator Smoot, of Utah, said this is due 
to the fact that chrome ore production 
is scattered and because the American 
product is inferior to the imported ore. 

Voluntary reductions in the duties on 
molybdenum and manganese alloys 
were offered by Chairman McCumber 
and Senator Smoot, for the Senate 
Finance Committee, and adopted. The 
duty on ferromanganese was cut from 
24 to lic. per lb., based on the metallic 
manganese content. Ferromanganese 
was defined as iron manganese alloys 
containing 30 per cent or more of 
manganese. The duty on man- 
ganese metal, silicon, boron and ferro- 
manganese, and spiegeleisen contain- 
ing not more than 1 per cent of 
carbon was fixed at lic. per lb. on the 
manganese content and 15 per cent 
ad valorem, instead of 20 per cent, as 
criginally recommended by the com- 
mittee. 
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News by Mining Districts 

London Letter 

The Zine Corporation’s Report—Na- 
tional Mining Corporation to 
Reorganize—South American 
Copper Syndicate’s Smelter 

Ready This Fall 

By W. A. DoOMAN 

Lendon, Junc 9—The Zine Corpora- 
tion’s report for the calendar year 
1921 is, to some extent, one of regret. 
Productive operations were restricted 
to the zinc-treatment department, min- 
ing being impossible except at a loss, 
owing to low prices ruling for lead 
and to a continuance of the unfavorable 
labor conditions at Broken Hill. The 
directors also regret the resignation of 
J. A. Agnew, on his acceptance of a 
directorship on the board of the New 
Consolidated Gold Fields. The finan- 
cial policy adopted in the past has 

proved beneficial, for the cost of the 

tailings dumps having been written 

off, the profit earned from their treat- 
ment was more than sufficient last year 

to meet the fixed preference divi- 

dends. All arrears of the fixed prefer- 
ential dividends have now been paid 
off. In the balance sheet the balance 

of claim against Aron Hirsch & Sohn 

stands at £62,206, but has since been 
settled for £25,000. ; 

The total income of the corporation 
was £426,160, and the expenses were 
£304,659, leaving a working balance 
of £121,501. Appropriations, which in- 
cluded taxes, £22,232; preference div- 
idends, £49,138; capital expenditure, 
£30,000; and depreciation, £10,000, 
amounted to £111,370, leaving a sur- 
plus on the year of £10,131. 

Little work was done in the way 
of development, and this particularly 
applies to Nos. 11 and 10 levels, but 
98.5 feet on No. 9 level averaged 11.4 
per cent lead, 2.2 oz. silver, and 10.3 
per cent zinc, over an average width 
of 5.5 ft. No mining having been done, 
the ore reserves remain as _ before, 
2,115,700 tons, averaging 14.6 per cent 
lead, 2.6 oz. silver, and 9.4 per cent 
zinc, excluding the zinc lode. In the 
zine concentrator 380,040 tons of tail- 
ings and slimes was treated and 
yielded 104,215 tons of zine concen- 
trate, 9,969 tons of lead concentrate, 
and 9,166 tons of zinc slime. The zinc 
concentrate, which was 27.4 per cent 
of the weight of ore, contained 82.1 
per cent of the zinc, 51.4 per cent of 
the silver, and 39.9 per cent of the lead. 
The costs averaged 12s. 10d. per ton 
treated, against 14s. 7d. in 1920. 

The National Mining Corporation 
has, so far, had a disastrous career. 
Its issued capital is £1,238,572; its 
investments have cost £1,055,629, and 
the balance sheet made up to Dec. 31 
last shows a depreciation of £639,110. 
This is not all loss, and part of it 
will be recovered. Meantime, it is 
necessary to reorganize the capital, 
and it is proposed to cut down the 
nominal value of the shares from £1 

tc 8s, with 4s. paid, thus reducing the 
liability from 10s. to 4s. 

The Mount Elliott position is still 
fav from clear. Contradictory state- 
ments have been made from time to 
time concerning the provision of fresh 
capital. “First they would, and then 
they wouldn’t.” Now, owing to fail- 
ure to find new money, brokers in 
Paris who had speculated on the ex- 
pansion of operations have got into 
difficulties, and have had to be helped. 
It is not easy to arrive at the true 
position. 
A long report upon the property of 

the South American Copper Syndi- 
cate, Ltd., by Charles H. Stewart, has 
been issued to the shareholders. The 
report states that within the company’s 
forty square miles of freehold, the 
known orebodies occur in a zone three 
and one-half miles long, but all of the 
present workings are within an area 
of less than one square mile, of which 
the Main Area mine has been developed 
and partly expoited over a total length 
of 2,220 ft. The computation cf 
“probable” ore, 603,350 tons, deals only 
with the most southerly 1,200 ft. 

The new smelter is expected to be in 
operation in September, and an output 
and treatment of 6,000 tons of 5-per 
cent ore per month is estimated to 
yield, with copper at 13.15c. per ‘tb. 
net, a monthly profit of £7,211. Each 
variation of 1c. in price represents 
£1,286 per month on this output, facil- 
ities for increasing which are to be 
provided. 

JAPAN 

March Output of Metals Reported by 
Department of Commerce 

Tokyo, May 9—The total output of 
metals during March, according to the 
returns of the Department of Agri- 
culture and Commerce, was as follows: 

First 7, Months 
Classes March 

Gold 189,689 momme (a) 505,290 momme (a) 
Silver 1,169,146 momme (a) 8,169,339 momme (a) 
Copper 7,478,163 kin (b) 20,086,623 kin (b) 
Iron 3,252 tons 8,119 tons 
Coal 3,211,734 tons 6,155,971 tons 
Petroleum 141,264 koku (c) 408,582 koku (c) 

(a) Momme = 0.1,325 o2.; (b) kin = 
(c) Kou = 39.7033 English gallons. 

Compared with the returns for the 
corresponding period of the preceding 
year these figures show an increase of 
15.4 per cent in gold, and of 0.5 per 
cent in coal, and a decrease of 8.8 per 
cent in silver, 7.1 per cent in copper, 
19.6 per cent in iron and 12.7 per cent 
in petroleum. 

Mount Lyell’s Nodulizing Plant 
Burned 

By Reuters Agency 

The nodulizing plant of the Mount 
Lyell Mining & Ry. Co., Ltd., Mount 
Lyell, Tasmania, was destroyed by 
fire June 3. The loss is not expected 
to affect smelting operations seriously, 
as the erection of the new Dwight 
Lloyd sintering plant was completed 
May 20 and is now in operation. 

1.325 Ib.; 

Johannesburg Letter 

Testimony on Conditions Taken by 
Mining Industry Board 

By JOHN WATSON 

Johannesburg, May 9—The feature 
ot the week has been the continued 
sittings of the Mining Industry Board. 
In the course of these, Errol Hay, 
technical adviser to the General Mining 
and Finance Corporation (the “Albu” 
group) said that the Albu group con- 
trols six producing and four non- 
producing mines. If the price of gold 
fell to normal without any correspond- 
ing reduction of costs, only one mine, 
the Meyer and Charlton, would be able 
to continue work, and the remaining 
mines, which employed 994 whites, 
would have to close down. Even at 
the present price of gold, 93s. 6d., and 
under December costs, three of the 
mines, employing 596 whites, would be 
unpayable, and a fourth (the Aurora 
West) would show only a nominal 
profit. 

The statement given in the follow- 
ing table, prepared by the Witwaters- 
rand Native Labor Association, was 
handed in by the Chamber of Mines, 
showing the total number of natives 
employed, exclusive of natives re-em- 
ployed at the same mine on the 
expiration of their original contracts: 

East Coast 
(Portuguese British 
Territory) South Africa Total 

1917 57,296 153,260 210,556 
1918 56,796 141,170 197,966 
1919 63,144 167,286 230,430 
1920 76,439 134,216 210,655 
1921 64,577 149,487 214,064 

Among the natives who came to the 
mines under indenture the average 
period of indenture of East Coast 
“boys” is 313 shifts, and the average 
period among British South African 
natives is only 166 shifts. 

A fall of rock in the Battery section 
of the West Rand Consolidated on 
May 2 injured sixteen natives. 
A fire recently broke out in the 

Kimberley shaft of the Roodepoort 
United Gold mine. 

The Transvaal gold output for April 
was declared by the Chamber of Mines 
on May 10. Thirty-eight mines on the 
Rand and a smaller number in the out- 
side districts have produced 511,388 oz. 
of fine gold of a value of £2,352,155. 
As compared with December 1921, the 
latest previous complete month worked, 
the April return shows a decrease of 
nearly £1,000,000 in value. Among the 
largest individual mines, Government 
Areas produced 47,283. Crown Mines 
43,988, and New Modder, 28,801 oz. 

It is satisfactory to note that natives 
are returning freely to the gold mines, 
the net gain for the first ten days of 
May being 7,900. For April, the net 
gain was 13,741. Roughly speaking, 

for every ten natives employed under- 
ground one white man is engaged in 
supervision. 
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Lome Doubles Dividend Rate—Lake 
Shore Showing Well 

Cobalt — Nipissing’s cash in bank, 
bonds and bullion at June 10 were 
$4,510,129.20, During May the Nipiss- 
ing mined ore of an estimated net value: 
of $197,715 and shipped bullion of an 
estimated net value of $250,750. The 

month’s silver production was valued 
at 72c. per oz. Underground work was 
heavier than usual, and the mill treated 
more than an average tonnage of good 
ore. 

The shaft on the J. B. 4 La Rose 
Fixtension claim is dewatered almost 
to the 350 level, where considerable 
exploration work will be done. 

The O’Brien mine, which sent a car 
of 64,000 lb. of ore to the Deloro 
smelter, was the only shipper in the 
week ended June 9. 

Kirkland Lake—The sinking of the 
Bidgood shaft to 600 ft. is now pro- 
ceeding. 

The Lake Shore mine continues to 
show excellent results, and it is under- 
stood that its treasury contains $350,- 
000, as operations so far this year have 
been profitable and no dividends have 
been paid as yet this year. 

Porcupine—Dome’s dividend rate has 
been doubled to $2 per share a year. 
The increase was announced at the 
annual meeting of the shareholders, on 
June 13 in Toronto. The new rate will 
be effective with the next dividend, 
which is payable July 20. Two dollars 
per share yearly will mean the dis- 
bursement of $953,334 in dividends. 
Each dollar repayment of capital calls 
for $476,667, and shareholders are 
assured of $1, capital repayment dur- 
ing the fiscal year, and good prospects 
of another $1. Last year’s net profit 
was $1,244,000 and the present net 
profits are running at the rate of 
$2,000,000 yearly. It was reported at 
the annual meeting that the net profit 
in May was $183,548, with recovery of 
$11.11 per ton. 

It is stated by a director of the 
Porcupine V. N. T. that no arrange- 
ments have been made for refinan- 
cing of that property. 

BRITISH COLUMBIA 

Work Resumed at Rock Candy Mine 

Grand Forks—Operations are being 
resumed at the Rock Candy flourspar 
property of Consolidated Mining & 
Smelting Co. The plant has been in- 
active for some months, but it is un- 
derstood that a contract has been en- 
tered into for disposal of the product, 
which insures operation for a con- 
siderable period, and it may be that 
production will be maintained indefi- 
nitely. 

Sandon—The Noble Five property 
has been examined lately. It is re- 
ported that negotiations for its sale 
are being conducted. 

Kaslo—One of the leasers working 
in the upper levels of the old White- 
water mine has opened up a splendid 
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showing of high-grade zine ore. Al- 
though the discovery has been made 
only recently, the tonnage now in sight 
is estimated as being in excess of 2,000. 
Samplings over a 7-ft. face give re- 
turns of 58 per cent zinc, the highest 
grade of zinc yet met at any mine in 
the Slocar or Ainsworth Mining Divi- 
sions, with the possible exception of 
the Lucky Jim, which long held the 
record as being the highest grade zinc 
property in British Columbia. 
New Denver—Following the an- 

nouncement that the Consolidated zinc 
plant at Tadanac is in a position to 
accept custom zinc ores, a considera- 
ble tonnage of that material is begin- 
ning to move from various properties 
in the district. Most of this is an ac- 
cumulation of concentrate turned out 
over two years ago. An instance of 
this is furnished by the Silversmith 
mine, at Sandon, which has had about 
2,000 tons of zine concentrates piled 
up for some time awaiting a market. 
The Rambler-Cariboo, above Three 
Forks, and the Bosun, near this point, 
have also had accumulations. While 
the returns from such material will 
not reach a high figure per ton, realiza- 
tion of some income from this source 
will prove an acceptable aid to finances 
after the period of prolonged depres- 
sion. 

Nelson—On account of claims made 
that the act incorporating professional 
mining engineers of this province has 
been a handicap to prospectors and 
small operators, the Mining Associa- 
tion of the Interior of British Colum- 
bia has asked the provincial govern- 
ment to amend the act of incorporation 
so that mining, milling and smelting 
operations should not come under its 
provisions. 

MEXICO 

Money Reported to Be Still Scarce in 
Republic 

No pronounced improvement can be 
noted in general conditions in Mexico 
in the last thirty days, says Assistant 
Trade Commissioner Bushnell in a cable 
despatch to the Department of Com- 
merce. The banks report that collec- 
tions remain only fair and deposits 
have not increased during the month. 
Money is still scarce, with no relief 
in sight. 

Consul Thomas D. Bowman, at 
Monterey, reports that money is still 
searce in that district. As an example, 
a mining company recently sold its 
notes bearing 12 per cent interest at 
80c. on the dollar in an effort to obtain 
capital to finance the reopening of the 
mine, which is a proven property of 
value. The banks in the Monterey 
district are practically limiting their 
operations to dealing in exchange. In 
Guadalajara, the money situation is 
much the same, according to Consul 
Andrew J. McConnico. In some cases, 
interest rates are as high as 3 per cent 
per month, whereas, ordinarily, the 
rates vary from 18 to 24 per cent a 
year. 

The banks are having difficulty there 
in making collections and for that 

1111 

reason are not eager to grant loans. It 

is asserted by some persons that fully 
eighty per cent of the outstanding loans 
ot the Guadalajara section have been 
granted extensions, owing to the in- 
ability of the debtors to discharge their 
obligations, which in turn is due mainly 
to the prevailing low prices of all farm 
produce. 
A contributing cause to the scarcity 

of money is the general hoarding of 
gold. Many of the more conservative 
depositors have withdrawn their funds 
from Guadalajara banks and have re- 
fused to redeposit them. The sudden 
changes in the money market in Mexico 
City which have occurred shortly before 
the monthly period for the payment of 
oil taxes will be avoided, it is hoped, by 
a recent circular issued by the Mexican 
Treasury Department requiring pay- 
ments, heretofore made on the 25th of 
each month, in three installments, 
thirty per cent on the 10th of each 
month, thirty per cent on the 20th, and 
forty per cent on the 25th. 

The demand for merchandise has not 
yet been stimulated, so that importers 
are placing orders for only the most 
necessary replacements. 

Durango 

Bacis Company Working 300 Men— 
Knotts Tests Gardenia Claim at 

Guanacevi 

By ALBERTO TERRONES 

Santiago Papasquiaro— The Bacis 
country is reported quiet. The Bacis 
Gold & Silver Mining Co. had to stop 
work during the revolution. It resumed 
early in 1917. W. R. Bawden is in 
charge as general manager. At present 
300 men are working at the mines and 
mill. The property is equipped with 
a 200-hp. low-pressure turbine, and is 
short of power, owing to the dry 
weather. The mill is being remodeled, 
and new machinery is on the way. 
Forty stamps and Wilfley tables are 
in use. The sands are leached and the 
slimes treated by cyanidation. The 
capacity of the mill, after the improve- 
ments are finished, will be 3,000 tons 
per month. The mill products are 
turned into bullion and shipped in the 
form of silver bars, about thirty bars 
being shipped every month. The mill 
extraction ranges from 85 to 90 per 
cent, and the milling cost is 6 pesos 
per ton. The Bacis ores are not amen- 
able to flotation. The mine is 1,500 ft. 
above the mill, and the ores are trans- 
ported by cable to the mill. The min- 
ing cost is 5 pesos per ton. No timber- 
ing is required and the mine is dry. 
The average grade of ore is 13 oz. of 
silver per ton. 

Guanacevi—Gerénimo Elizondo is 
working the Mexican mine where a 
bonanza was recently discovered. He 
has already invested 80,000 pesos in 
development work. 

E. F. Knotts and Manuel Gonzalez 
Pefia will undertake bore-hole prospect- 
ing on the Gardenia claim, west of the 
Soto Group, to determine the nature 
of the deposits in the western part 
of San Pedro. 
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ARIZONA 

Nationalization of Colorado River 
Power Project Opposed by A. G. 

McGregor 

Phoenix—A. G. McGregor is leading 
an attack upon the proposed nationali- 
zation of the Colorado River water- 
storage and hydro-electric development 
opportunities. He is making a cam- 
paign throughout Arizona in favor of 
a plan in which the state is expected 
to finance the great works needed and 
to benefit especially from the sale of 
power. He intimates that the neces- 
sary funds could be secured by means 
of state bond issues, with low interest 
charges, these issues backed by Ari- 
zona power consumers. It happens 
that these power consumers mainly 
would be mining corporations, which 
now are paying anywhere from $50 to 
$150 per horsepower per year. Up to 
200,000 hp. Mr. McGregor figures that 
profit could be secured at $25 per hp. a 
year. Up to 500,000 hp. he would 
start the cost at $15 and from there up 
to 800,000 hp. at $12. At such cost, 
he expresses belief that electric cur- 
rent profitably might be used for the 
reduction of ores and in metal manu- 
factures, as well as in ordinary me- 
chanical and manufacturing industries. 
He disclaims any intention, however, 
of confining the benefits to Arizona, 
and suggests that power users in Cal- 
ifornia or other states might join the 
power users’ association. It is pro- 
posed to create an association that 
would market the bonds, do the en- 
gineering, provide and market. the 
power and pay the costs, including in- 
terest, until the enterprise should be- 
come productive. It is assumed that 
under this plan the state eventually 
would be paid out and would have the 
water power works as a continuing as- 
set of tremendous value. 

Mr. McGregor believes the Lee’s 
Ferry dam site, now claimed by the 
Edison Co., to have features superior 
to those of the Boulder Canyon dam 
site, which is favored by the Reclama- 
tion Service. He estimates that at 
least 6,000,000 hp. can be _ secured 
within the Grand Canyon, though the 
process of its utilization would be a 
continuous one as necessity arose for 

generation of power. 

Globe—Inspiration is employing 
more men (about 2,000) than ever be- 
fore in its history. Miami has a pay- 
roll of 1,300 men and Old Dominion 
about 750. The total number employed 
in the two camps is about 5,000. 

Arizona Commercial is operating at 
about three-quarters capacity and pro- 
cucing smelting ore and concentrates 
at the rate of 750,000 lb. a month. 

Inspiration is starting a new town 
for its employees near its main shaft, 
about three miles from Miami. 

Ray—tThere is a local report that 
the mill of the new Ray Hercules 
Mines, Inc., successor to the Ray Her- 
cules Copper Co., is to be enlarged to 
1,800 tons’ capacity and the process 
changed somewhat. 
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CALIFORNIA 

Conditions in the Dredging Districts— 
North Star Producing Steadily— 

Randsburg Continues Active 

San Francisco—Gold dredging on 
the Trinity River, Trinity County, is 
in a more or less stationary condition. 
Two new dredges are under construc- 
tion. One is being erected by L. Gar- 
della on a bar on the south side of the 
Trinity a mile and one-half below 
Lewiston. The other dredge is being 
erected by the Lewiston Dredging Co. 
at the Martin Ranch above Lewiston. 
The pit has been excavated, derrick 
erected, and hauling of the machinery 
and hull materials is under way. The 
area to be dredged is approximately 
700 ft. wide and a mile long. The 
Valdor dredge has been dismantled and 
its parts are to be used in the construc- 
tion of the new dredge. The only 
dredge in operation is the 11-ft. boat 
of the Trinity Dredging Co. operating 
about five miles above Lewiston. 

The Pacific Dredging Co., a sub- 
sidiary of the Yukon Gold, has shut 
down its all-steel dredge at Carrville 
and will dismantle it preliminary to 
shipping it to the Federated Malay 
States for use in tin dredging. The 
Estabrook dredge at Trinity Center 
has been shut down for a considerable 
period and may be started again within 
several months. Thus one dredge is 
in operation, one is being dismantled, 
one is shut down, and two dredges are 
under construction. In the Shasta 
County center near Redding, L. Gar- 
della has two dredges operating on 
Clear Creek, and the American Gold 
Dredging Co. has one dredge in oper- 
ation on the Sacramento River not far 
from Redding. 

Small operations in Siskiyou, Shasta, 
and Trinity counties continue. In the 
Washington mine, at French Gulch, 
a rich strike has been reported. L. W. 
Vaughn has located six copper claims 
on the Pit River, twenty miles from 
Copper City, in the Canyon Creek min- 
ing district. The Gold Dollar Mining 
Co. has been incorporated to work a 
mine near the old town cf Shasta. 

At Grass Valley, the North Star is 
reported to be producing at the rate of 
$100,000 per month. At the Alcalde 
mine a drift is being driven and a 
shaft will soon be sunk. At the Bath 
mine, in the Rough and Ready district, 
a 500-ft. adit has been started to in- 
tersect the orebody at a depth of 700 
ft. below the present workings. A new 
ledge has been struck in the Finney 
mine, near Downieville. 

The Red Wing mine, near El Dor- 
ado, will be put in operation. The 
plant is being put in condition. 

The California Rand Silver Co. ex- 
tended its development 1,572 ft. and 
mined 9,330 tons of ore during’ May. 
The capacity of the mill is to be in- 
creased to 200 tons per day. During 
May, 172 tons of concentrate were ship- 
ped to the smelter. Twenty cars of 
ore and four cars of concentrates are 
expected to be shipped in June. 
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NEVADA 

Rochester Silver’s May Profits 
About $10,000 

Peavine—In the Standard Metals 
mine the vein has been cut on the 400 
level and drifted on, along the foot 
wall, for 35 ft. in ore of $20 grade. 
The oreshoot is said to be showing up 
better on the 400 than on the 300 level. 

Rochester—The May bullion produc- 
tion of the Rochester Silver Corpor- 
ation was $48,903, and net profits will 
be about $10,000. Tonnage treated was 
4,615, of an average value of $13.32 per 
ten. The Rock tunnel has cut the foot- 
wall branch of the West vein 70 ft. 
below the nearest workings, and where 
cut the vein shows 3 ft. of ore of bet- 
ter than milling grade. 

Eureka—Work has been resumed in 
the Eureka Holly and Bullwhacker 
workings of the Eureka Holly Consol- 
idated company. Repair and develop- 
ment work has been started and a 
100-ton ore shipment is to be sent to 
an Idaho plant which uses the oil flota- 
tion process similar to the one which 
the Eureka Holly Consolidated Com- 
pany expects to use in its new mill, 
now under consideration. 

The Eureka Croesus has resumed 
work after a shutdown of about three 
weeks due to hoist troubles. 

Pioche—The Bristol Silver Mines 
Co. is to increase its underground op- 
erations materially. The shaft is com- 
pleted; also the 380-ft. tunnel which 
makes connections with the old 100 
level on which there still remains a 
large tonnage of silver-copper ore. 
About sixty tons daily is being mined 
from the 900 level. 

The Amalgamated Pioche M. & S. 
Corporation has recently completed the 
shipment to the Garfield smelter of 
400 tons of iron concentrates stored 
from prior operations at the mill. The 
material was shipped to the A. S. & 
R. at Garfield, Utah. 

The Highland district is active ow- 
ing to the increased shipments from 
the Mendha mine, now producing about 
fifteen tons daily. High-grade silver- 
lead ore is being loaded for shipment 
from the Comet district, where consid- 
erable new work is being done. Prop- 
erties now working include the Stella, 
the Lyndon, and the Panaca mines. 

COLORADO 

U. S. G. S. to Survey Ashcroft-Woody 
Section—Operations at Cripple 

Creek 
From Our Special Correspondent. 

Aspen—G. F. Loughin, of the U. 5S. 
Geological Survey, together with sev- 
eral assistants, will arrive in Aspen 
soon, to begin a survey of the section 
between Ashcroft and Woody prelim- 
inary to mapping the district. Special 
attention will be given the Richmond 
Hill and Aspen districts. 

The investigations are for the pur- 
pose of completing the Spurr survey 
of what is generally termed the Aspen 
district, but was discontinued at a point 
a little north of the Little Annie. Much 
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importance is placed upon developments 
awaiting a more complete knowledge 
of geological conditons of Richmond 
Hill, on which are located the Hope, 
Little Annie, Hurricane, and other im- 
portant mines, as well as the territory 
south to Ashcroft, including the Mount 
Hayden section. 

Cripple Creek—The following is a 
list of the principal producing mines in 
the Cripple’ Creek district. Practically 
all those operating and producing some 
ore: Ajax, Cresson, Granite, Modoc, Dr. 
Jack Pot, Mary McKinney, Portland, 
Vindicator, Rose Nicol, United Gold 
Mines, Jerry Johnson, Isabella, Strat- 
ton Cripple Creek Mining & Develop- 
ment Co., Gold Sovereign, and Dante. 

The tonnage at, the Golden Cycle mill 
has increased from 19,000 tons to a 
present average of 22,000 tons per 
month. 

The Independence mill of the Port- 
land Gold Mining Co. has been treating 
from 20,000 to 30,000 tons of low-grade 
ore per month. There is also quite a 
good deal of activity in the way of 
surface prospecting and leasing in 
general. The Cresson production at 
present is about 10,000 tons per month. 

UTAH 

Utah Metal & Tunnel Co. May Resume 
Operations Soon 

From Our Special Correspondent. 

Eureka—Ore shipments from the 
Tintic district for the week ended June 
10 amounted to 150 cars, compared 
with 168 cars the week preceding, this 
falling off being due to the temporary 
suspension for repairs at the Tintic 
Standard mill, and, at the Grand Cen- 
tral, for repairs to the cable. Shippers 
were: Chief Consolidated, 52 cars; Tin- 
tic Standard, 36; Iron Blossom, 11; 
Eagle & Blue Bell, 10; Victoria, 9; 
Colorado, 9; Grand Central, 6; Gemini, 
4; Mammoth, 4; Centennial-Eureka, 2; 
Bullion Beck, 2; Dragon, 1; Sunbeam, 
1; Swansea, 1; Julia Lane, 1. 

Park City—Shipments for the week 
ended June 10 amounted to 4,299 tons, 
compared with 2,505 tons the week 
preceding. The large tonnage is due 
to heavy shipments from the Ontario 
tailings dump. Shippers were: On- 
tario, 2,044 tons; Silver King Coalition, 
888; Park-Utah, 870; Judge, Daly, and 
Daly West, 497. Now that the new 
mill of the Silver King Coalition is 
operating, the mining of high-grade 
ore from the new oreshoots is less 
hampered by accumulations of milling 
ore in the mine. During the period 
when no ore could be milled, there was 
stored in the mine about 6,500 tons 
of low-grade ore. 

At the Park-Utah’s annual meeting, 
held in New York, directors elected 
were: G. W. Lambourne, G. D. Blood, 
J. S. Bransford, W. M. Bransford, Moy- 
lan C. Fox, Otto Luedeking, and Ed- 
ward Rosenbaum. 

Bingham—According to a_ recent 
statement by the Utah Metal & Tunnel 
Co. this company may resume opera- 
tions as soon as there is prospect of 
profitable operation. 
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MICHIGAN 

Calumet & Hecla Tonnage Increasing— 
Developments in Mayflower-Old 

Colony More Encouraging 

By M. W. YOUNGS 

Houghton—Through the practice of 
close selection, Calumet & Hecla rock 
is averaging almost 40 lb. to the ton, 
which is considerably better than in 
1921 or 1920. Tonnage from the 
conglomerate shafts is slowly but 
steadily increasing. Eight shafts are 
hoisting rock. 

Extensive repairs which have been 
under way for more than a: year in 
No. 1 shaft, North Kearsarge branch 
of the Osceola Consolidated, are near- 
ing completion. No decision, however, 
has been reached as to the’ resumption 
of mining. 

Allouez remains idle, but the mine is 
being kept fairly dry and could be put 
in readiness within a few weeks’ time. 

Developments in Mayflower-Old Col- 
ony are more encouraging at present 
than for some time. The favorable 
mineralization in the 1,400 and 1,700 
level drifts continues and it would 
appear that many of the difficulties 
encountered in the faulting of the 
ground have been largely overcome. 
At the bottom level a drift is proceed- 
ing north in a well-defined vein, weil 
charged with copper. 
Ahmeek is averaging about 1,600 

tons a day from its operating shafts, 
Nos. 2 and 4. Nos. 1 and 8 shafts 
are still held in reserve. 

Isle Royale now has some miners on 
contract and since the adoption of this 
system the rock tonnage has increased, 
enabling the mill to operate on sched- 
ule, four days and nights each week. 

Menominee Range 

Caspian Mine Working—Homer Closed 
—Chapin and Aragon. Shipping 

Iron River—Operations have been re- 
sumed at the Caspian mine of Pickands, 
Mather & Co. This js the largest under- 
ground mine in the Iron River field. 

A shortage of men is reported in 
Iron River and in some of the other 
mining towns in the Michigan district. 
Many departed during the dull period 
and few have returned. 

The Homer mine, operated by the 
Buffalo Mining Co., has been closed be- . 
cause of litigation started by the fee 
holders. It is claimed that the ore has 
been improperly mined, and that sand 
has been allowed to mix with it so that 
a large quantity now in stock is almost 
unsalable. The miners have been trans- 
ferred to the company’s Cardiff prop- 
erty, in the same district. 

Iron Mountain—Shipments from 
stockpile and pocket have been started 
at the Oliver Iron Mining Co.’s Chapin 
and Aragon mines. The company is 
also shipping from all of its other mines 
in Michigan. 

Crystal Falls—The M. A. Hanna Co. 
has suspended all work at the Carpen- 
ter mine. The dull condition of the ore 
market is given as the reason. 
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MINNESOTA 

Vermilion Range 

Chandler Mining Co. at Full Capacity 
—Armstrong Bay to Make First 

Shipment 

Ely—The Chandler Mining Co., op- 
erating the Chandler No. 1 mine, has. 
started production at capacity by ad- 
ditional crews. It is expected that the 
daily hoist will be approximately 1,000 
tons per day. 

The employment situation has prac- 
tically reversed itself, and the com- 
panies are seeking labor for their 
underground and pit crews. At present 
approximately 9,000 men are employed, 
compared with 16,000 men in normal 
times. . 

Tower—The Chippewa Iron Mining 
Co. expects to make its initial ship- 
ment this season from its Armstrong 
Bay property. The mine is practically 
ready for production and the four and 
one-half mile spur from the Duluth & 
Iron Range R.R. is almost completed. 

Mesabi Range 

Hibbing—The Oliver Iron Mining Co.. 
has increased its ore operations in this 
district. At present three shovels are. 
loading ore in the Hull-Rust pit, one in; 
the Sweeney pit, one in the Morris pit, 
one in the Sellers pit and two in the 
Kerr pit. 

The Pickands, Mather Co. has also, 
started underground operations at the 
Albany and Utica mines. The Utica is. 
one of the largest underground mines 
on the range. 

The Webb mine, operated by the She- 
nango Furnace Co., has started to 
hoist ore. The company has also put 
its screening plant in operation. 

Operations have been curtailed at the 
Leetonia mine, of the Interstate Iron 
Co. owing to the inability of the fur- 
naces to which it ships, to obtain a 
sufficient quantity of coke due to the 
coal strike. This is the first known in- 
stance where the coal strike has affected 
eperations on the Mesabi Range. 

Nashwauk—tThe York mine, which is 
operated by the Coates & Tweed Co. 
has started ore shipments from its open 
pit. The concentrator has also been 
started. 

Bovey—The Pickands, Mather & Co. 
has started work at its Danube prop- 
erty, both in the open pit and at its 
washing plant. Two steam shovels are 
now loading ore, which is being sent to 
the concentrator for treatment. 

Coleraine—The Canisteo and Holman 
pits have again been placed in opera- 
tion by the Oliver Iron Mining Co. Two 
steam shovels have been placed in the 
ore at both of the properties. To 
handle the wash ore from the properties 
in this district, two units of the large 
Trout Lake concentrator have been put 
in operation. 

Eleveth—The Bowe-Burke Iron Co. 
has started shipments from its stock 
piles at the Mariska and Burns prop- 
erties. Regular production from un- 
derground operations has not begun. 
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THE MARKET REPORT 

Daily Prices of Metals 

| Copper, N. Rive | Tin | Lead Zine 
net refinery* - 

June ~~ Electrolytic | 99 Per Cent Straits N.Y. st. L. St. L 

15 13.50 | 30.75 31.50 5.75 5.60  |5.375@5.40 
16 13.50 30.875 31.50 5.75 5.55@5.60 5 STo 
17 13.50 30.875 31.50 5.75 5.55@5 60|5.35@5.375 
19 13.50 30.50 31...125 5 5.55@5 .60} 3 
20 13.50 30.75 31.50 S15 5.55@5.60 5:35 
21 13.375@13.50 30.75 312395 5.45 5.50@5.€0 5.35 

*These prices correspond to the following quotations for copper delivered: June 15 
to 20 ine., 13.75c.; June 21, 13.625@13.75c. 

The above quotations are our appraisal of the average of the major markets based 
generally on sales as made and reported by producers and agencies, and represent to 
the best of our judgment the prevailing values of the metals for deliveries constituting 
the major markets, reduced to the basis of New York cash, except where St. Louis 
is the normal basing point, or as otherwise noted. All prices are in cents per pound. 
Copper is commonly sold “delivered,’’ which means that the seller pays the freight from 
the refinery to the buyer’s destination. 

Quotations for copper are for ordinary forms of wire bars, ingot bars and cakes. 
For ingots an extra of 0.05c. per lb. is charged and there are other extras for other 
shapes. Cathodes are sold at a discount of 0.125c. per Ib. 

Quotations for zinc are for ordinary Prime Western brands. Tin is quoted on the 
basis of spot American tin, 99 per cent grade, and spot Straits tin. Quotations for lead 
reflect prices obtained for common lead, and do not include grades on which a premium 
is asked. 

Lcndon 

The above table gives the closing quotations on the London Metal Exchange. 
prices in pounds sterling per ton of 2,240 lb 

Silver and Sterling Exchange 

Silver 

ol New York | New York 

es JP | ff |] | — | — | ——— | 

Exchang 
June} “Checks” | Domestic | Foreign | London 

Origin Origin 

15 | 447} 99§ 71% 36 
16 | 446} 99% 71% 35% 
17 | 443 99% 71 36 

Sterling Silver 

June | Exchange | New York ; New York 
“Checks” | Domestic Foreign London 

Origin igin 

19 4403 998 70% 36% 
20 4392 993 703 36% 
Za 442 99% 702 353 

New York quotations are as reported by Handy & Harman and are in cents per 
troy ounce of bar silver, 999 fine. 
sterling silver, 925 fine. 
moon. 

London quotations are in pence per troy ounce of 
Sterling quotations represent the demand market in the fore- 

Cables command three-eighths of a cent premium. 

Metal Markets 

New York, June 21, 1922 

The week has again been a quiet one, 
with a tendency toward price reces- 
sions. Without a doubt, the continuance 
of the coal strike is having the effect 
of making consumers whose fuel sup- 
ply is not assured somewhat hesitant in 
providing for future requirements. The 
general industrial condition of the coun- 
try continues favorable, and metal is 
going well into consumption. 

Transatlantic freight rates continue 
unchanged at $4 per long ton to the 
principal European ports with the ex- 
ception of Antwerp and Rotterdam, to 

which the rate is $3.50. Transpacific 
rates to Hongkong and Kobe are $8. 

Copper 

Domestic buying has been on an ex- 
tremely small scale during the week, 
this being responsible for the decline in 
prices. Some producers with little cop- 
per to sell are continuing to maintain 
the 13ic. delivered price, but most sell- 
ing agencies have quoted and obtained 
13.75c., at least up to Monday night. 
Some consumers have been actively 
scouting for 13.5c. copper, but so far 
we have no reports of any producer or 
dealer willing to come to that level 
where the average freight rate applies. 

Yesterday and today, however, at least 
one producer was willing to come to the 
13.625c. delivered price, and some sales 
have been made at that figure. There 
is no particular pressure on the market 
and the reaction is not likely to carry 
the price much below present levels. 

Export demand has been fair at 
prices from 143¢. c.i.f. received by the 
Copper Export Association to about 
three-eighths cents less, obtained by 
outside interests. 

Lead 
The official contract price of the 

American Smelting & Refining Co. con- 
tinues at 5.75c., New York. 

Lead has continued in good demand, 
and the price quoted by the leading in- 
terest has generally obtained in the 
East. Corroding grades have been held 
at one-tenth of a cent premium, and 
several sales of good tonnages have 
been made. In the middle West the 
price has shown a tendency to sag. 
Most of the business has been booked 
at about 5.60c. St. Louis and 5.70c. Chi- 
cago, though one producer was willing 
to sell at 5.55c. St. Louis up till yester- 
day, and did some business at that 
level. Today lead might be obtained at 
5.50c. in this direction, but other quota- 
tions as high as 5.60c. are still being 
made. 

Some excitement was caused by the 
reported arrival of 700 tons of lead 
from Liverpool on the “Adriatic” 
Monday. However, this was really re- 
melted shrapnel balls, and it is said 
that it should have been listed as an- 
timonial lead or type metal. 

Zinc 
The market has been quiet, with one 

of the leading interests exerting scme 
pressure to sell. The price therefore 
has declined somewhat, though the sta- 
tistical position of the metal is excellent 
and a decline of any proportions is not 
to be expected. High-grade continues 
to be quoted at 6.25c. delivered in the 
East, and New York prices on Prime 
Western are 35 points in advance of 
the St. Louis quotations. 

Tin 
Violent fluctuations in sterling ex- 

change have had an unsettling effect 
on the tin market during the last few 
days. Consumers have not been buying 
actively, but business has been of fair 
proportions, especially between traders. 
Tin for actual spot delivery has been 
closely held at premiums of from one- 
eighth to one-quarter cent over what 
metal for shipment in a few days has 
brought. Electrolytic has brought the 
same prices as Straits. Tin for for- 
ward delivery (three months) has been 
quoted at approximately the same 
prices as those asked for near-by, 



June 24, 1922 

though a discount of one-eighth cent 
has, in some instances, been made. 

Arrivals of tin, in long tons: June 
15th, London, 250; Straits, 25; 17th, 
Straits, 2,475; 19th, Liverpool, 125. 

Gold 

Gold in London: June 15th, 92s. 4d.; 
16th, 92s. 3d.; 19th, 93s. 6d.; 20th, 94s. 
5d.; 21st, 93s. 3d. 

General stock of money in the United 
States, June 1, 1922: Gold coin and bul- 
lion, $3,774,470,231; standard silver dol- 
lars, $378,371,851; subsidiary silver, 
$271,658,822; United States notes, 
$346,681,016; Federal Reserve notes, 
$2,511,810,960; Federal Reserve Bank 
notes, $87,607,400; National Bank notes, 
$755,900,702; total, $8,126,500,982. Cir- 
culation per capita, $48.78. The gold 
and silver reserves increased $15,000,- 
000 in the last month, and the outstand- 
ing notes decreased $50,000,000. 

Foreign Exchange 

Sterling has fluctuated widely during 
the last week, following the political 
news from Europe. On Tuesday, June 
20, francs were 8.7lc.; lire, 4.89c.; 
marks, 0.8175c.; and Canadian dollars, 
99.04c. 

Silver 

Silver prices continued downward 
last week on account of the fall in 
sterling and Chinese exchange rates. 
The market has been featureless, but 
the tone is steady despite lower prices. 
This steadiness, however, is due more 
to lack of offerings than to the strength 
of the demand for silver. 

Mexican Dollars—June 15th, 55; 
16th, 548; 17th, 544; 19th, 544; 20th, 54; 
21st, 533. These quotations refer to 
the old Mexican peso or “Mexican Sun 
Dollar.” The current silver peso con- 
tains only 12 grams of silver and is 
worth about 27c. when silver is 70c. per 
oz. Quite a large quantity of the old 
pesos are still being received in the 
New York market from the Mexican 
border. 

Other Metals 

Quotations cover large wholesale lots unless 
otherwise specified. 

Aluminum — 20c. per Ib. for 99 per 
cent grade; 19c. for 98@99 per cent; 
18c. for 94@98 per cent. Outside mar- 
ket nominal at 17.25@18.25c. for 98@99 
per cent virgin grades. 

Antimony — Chinese and Japanese 
brands, 5.10@5.125c. W.C.C., 5.75@ 
6.25c. Cookson’s “C” grade, spot, 8.75c. 
Chinese needle antimony, lump, nominal, 
3.5@4c. per lb. Standard powdered 
needle antimony (200 mesh) nominal 
at 5ic. per lb. White antimony oxide, 
Chinese, guaranteed 99 per cent Sb;0,, 
6.75@7Te. 

Bismuth—$2@$2.10 per lb. 

Cadmium—$1.20@$1.25 per lb. 

Iridium—Nominal, $150@$170 per oz. 

Nickel—Standard market, ingot and 
shot, 386c.; electrolytic, 39c. Outside 
market quiet at 29@82c. per lb. 

Palladium—$55@$57.50 per oz. 
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Platinum—$87.50 per oz. 

Quicksilver—$55 per  75-lb. 

San Francisco wires $55.30. 
The prices of Cobalt, Magnesium, 

Molybdenum, Monel Metal, Osmium, 
Rhodium, Selenium, Thallium and 
Tungsten are unchanged from the 
prices in the issue of June 3. 

Metallic Ores 

Lake Superior Iron Ore—Mesabi non- 
bessemer, $5.05, f.o.b. Lake Erie docks. 

Chrome, Magnetite, Manganese, Mo- 
lybdenum, Tantalum, Titanium, Tung- 
sten, Uranium, Vanadium, and Zircon 
ore are unchanged from the quotations 
published June 3. 

Zinc and Lead O-e Markets 

Joplin, Mo., June 17.—Zinc blende, 
per ton, high, $33.85; basis 60 per cent 
zinc, premium, $34; Prime Western, 
$33 @$32.50; fines and slimes, $32@$30; 
average settling price, all grades of 
blende, $31.54. Calamine, 40 per cent 
zinc, $15@$18; average, $17.98 per ton. 

Lead, high, $77.20; basis 80 per cent 
lead, $78@$80; average settling price, 

all grades of lead, $74.53 per ton. 
Shipments for the week: Blende, 

11,850; calamine, 71; lead, 1,164 tons. 
Value, all ores the week, $461,870. 
Around 2,000 tons of reserve lead was 

purchased in midweek on the basis of 
$80 per ton, continuing in strong de- 
mand. Shortage of Western production 
is placing a heavy toll on this district 
and Southeast Missouri to supply a 
growing demand. 

Zinc blende was advanced another 
half dollar on practically all grades, and 
purehases are up to the average, with 

the demand continuing strong. 

Platteville, June 17.—Blende, basis 60 
per cent zinc, $35 per ton. Lead ore, 
basis 80 per cent lead, $77.50 per ton. 
Shipments for the week: Blende, 325 
tons; lead ore, none. Shipments for 
the year: Blende, 7,270 tons; lead ore, 
977 tons. Shipped during the week to 
separating plants, 766 tons blende. 

flask. 

Non-Metallic Minerals 

Feldspar—Canadian feldspar, 13 per 
cent K.O and 65 per cent SiO,, con- 
tinues at $10 per net ton, f.o.b. Quebec 
quarry. 

Graphite—Ceylon lump, first quality, 
7@10c. per lb., f.o.b. N. Y.; chip, 5@ 
6.5c. per Ib.; dust, 4@5c. per lb.; amor- 
phous crude, $18@$70 per ton; flake, 
6@9c. per lb. 

Tale—High-grade foundry talc, $20 
per ton, or $18 in carload lots, f. o. b. 
Virginia mills. 

Asbestos, Barytes, Bauxite, Borax, 
Chalk, China Clay, Emery, Feldspar, 
Fluorspar, Fuller’s Earth, Gypsum, 
Limestone, Magnesite, Mica, Monazite, 
Phosphate, Pumice, Pyrites, Silica, 
Sulphur, anc Tale are unchanged from 
the prices published June 3. 

Mineral Products 

Arsenious Oxide (White Arsenic)— 
7.25@7.50c. per lb. 
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Copper Sulphate —6.25c. for large 
crystals. Prompt shipment scarce. 

Sodium Nitrate—$2.50 per 100 Ib. 
ex vessel, Atlantic ports. 

Potassium Sulphate and Sodium Sul- 
phate are unchanged from quotations 
of June 3. 

Ferro-Alloys 

Ferromanganese — Domestic, 78@82 
per cent, $67.50 per gross ton, f.o.b. fur- 
nace. English, $67.50, c.if. Atlantic 
seaports. Spiegeleisen 19@21 per cent, 
$36, f.0.b. furnace; 16@19 per cent, $35. 

Ferrosilicon—10 to 15 per cent, $38 
@$40 per gross ton, f.o.b. works; 50 per 
cent, $58@$60; 75 per cent, $115@$120. 

Ferrocerium, Ferrochrome, Ferromo- 
lybdenum, Ferrotitanium, Ferrotung- 
sten, Ferro-uranium, and Ferrovana- 
dium are unchanged from the prices 
published June 3. 

Metal Products 

Copper Sheets—New York base, 
20.50c. per lb.; wire, 15.75c. 

Nickel Silver—26.75c. per lb, for 18 
per cent nickel Grade “A” sheets. 

Yellow Metal—Dimension sheets, 
17.75¢.; rods, 14.75c. per Ib. 

Lead Sheets and Zinc Sheets are un- 
changed from the quotations published 
in the June 3 issue. 

Refractories 

Bauxite Brick, Chrome Brick, Chrome 
Cement, Firebrick, Magnesite Brick, 
Magnesite Cement, Silica Brick, and 
Zirkite are unchanged from the prices 
appearing in the issue of June 3. 

The Iron Trade 

Pittsburgh, June 20, 1922—The turn- 
over in the steel market, in point of 
tonnage, has continued to decrease, and 
the market is quiet. In the general 
market situation an outstanding fea- 
ture is the firm attitude the Steel Cor- 
poration occupies against further price 
advances, now that prices are at a fair 
level relative to production costs. The 
latest illustration is the opening of the 
American Sheet & Tin Plate Co.’s 
books on June 15 for August and Sep- 
tember sheet business at unchanged 
prices, based on 3.15c. for common 
black. 

Steel ingot production is at the rate 
of about 39,000,000 tons a year, against 
a rate of 35,000,000 tons April 1, when 
the coal strike started, and production 
of less than 20,000,000 tons in 1921. 
Non-union strikers in the Connellsville 
region are now returning to work in 
greater numbers, while there is expec- 
tation that efforts will soon be made 
to start some of the union mines in the 
Pittsburgh district. 

Pig Iron—The market remains stag- 
nant. Prices are unchanged, but have 
become more or less nominal, at $25 for 
bessemer and basic and $24 for foundry, 
f.o.b. valley furnaces. 

Coke 
Connellsville Coke—Furnace, $7@ 

$7.25; foundry, $7.50@$7.75. 
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Utah Copper Co. 
During the first three months of the year 1921, operations 

of the Utah Copper Co., at Bingham Canyon, and Magna 
and Arthur mills, near Salt Lake City, were conducted at 
about 50 per cent of capacity; on April 4 the properties were 
closed down for the remainder of the year. 

The consolidated statement of assets and liabilities of 
the Utah Copper Co. and the Bingham & Garfield Ry. Co. is 
as follows: 

ASSETS 

——Dec. 31, 192I-——— ——Dec. 31, 1920-——— 
Mining and milling proper- 

ties and equipment.. $20,670,247 .......... S29, B7G 390 oo sdcasgics 
Railway property and 

equipment.. ; a a ee COOURZS: wissen 
Less reserve for “depreci- 

ation. ; - PROUT oe oss oes G289.408 826 es..3 
—————_ $29, 063,834 $30,293,366 

IRROIIININRS 2 hei oN csi. Bite le oo Caius 5,837,860 .......... 5,837,860 
Deferred charges to opera- 

RAMAN Se okt So ins aS | nk teased io ON9 260... ces. 9,861,569 
Copper Export ’ Associa- 

tlon—suspense........ 0 .......... PEOOOD- esskatinkn -oeesickax 
Current assets 
Cash.. < MOAR SSG: ©. Fo. 5055 |) 
Cash due for copper 
deliveries. . B2e698 i Ss cscs BOOTS oSacsncaes 

Marketable securities. a. i TONSG S70 oA 
Accounts receivable and 

prepaid insurance... ... | MOSM. chads chee 
Metals on hand and in 
RING 552 sis cy wie 88 oj ee 10,597,103 

Materials and supplies... . SOURED oo iieecuse 3,707,630 
—————___ 19,371,808 ——————_ 27, 198,108 

$65,194,696 $73,190,902 

LIABILITIES 

Capital stock outstanding .......... $16.244,900 .......... $16,244,900 
Current liabilities 

Accounts payable...... SEaN ONO sis bbb sn: a ee 
Accrued oni Bt co gthtve A ee RDQS icc anavs aa. 
Reserve for taxes, etc... ROTI § wriscaheiccn yo SS eee ne: 

2,510,238 4,193,208 
Surplus from sale of se- 
DEER Scion KS. Giew sien Mass a 8,290,620 

Surplus from: operations. . See eeoe 2 44,462,173 

$65,194,696 $73,190,902 

The statement of operations for the year 1921 follows: 
Operating revenue 

Copper produced—24,511,593 Ib.@ 12.929c.. .. $3,169,057 
Gold produced—7, 040.702.@$20................ 140,815 
Silver produced—65,929 0z.@ 99.646c.. Sea 65,695 

$3,375,568 
Operating expenses 

Mining and stripping BAe pbs Naeem avi esac $612,162 
Ore delivery—mine tomill...................... 234,455 

ET cr ch rt ee ee oe or eh Ane es 1,440,753 
Treatment, freight and refining.................. 806,341 
SAsstIae CMI os 2s 3°54 4-8 Sa oa wre be Oe See 23,954 

(a 3,117,666 

Net mpnmne ISOM ONETAUONS.. - 5a. 6 cess saseeecvice $257,902 
MEIN ccs ho sks eek ane a ba sacaken 524,187 
Charges against income 

DUMEAOWN CZDEDBE. oo. 25. 3.0555 s eens cee ee see ess $1,124,726 
SRN «605 es oo oi Sim Sahai e ances 1,019,758 
Loss on copper sold during shutdown. ............ 214,842 
Loss on bonds sold and miscellaneous charges... ... 480,871 

2,840,197 

NGt Robs AO RUIN MONDE occ cao csc cicccacteees seewsuawcis $2,058,109 

SURPLUS FROM OPERATIONS 

NR SENN Ga ie aise ska euB ewes. «soedugtine $44,177,423 
Net loss for year (exclusive of depletion).............0 2.2.2.2... 2,058,109 

$42,119,314 
ee ee eo ee ee 4,061,225 

et RG Ol SWE. oo oes bc doe aGaew ss Bsae hss oceee bes $38,058,089 

Distributions were made to stockholders during the year 
aggregating $2.50 per share, or $4,061,225, which brings 
the total so distributed to Dec. 31, 1921, to $115,570,887.50. 

The cost of producing copper, applying credit for precious 
metals but making no allowance for depreciation, was 
11.57c. per lb., compared with 12.21c. for the preceding 
year. Total ore milled amounted to 1,220,700 tons. 

% 

Copper Range Co. 
The directors of the Copper Range Co. present the fol- 

lowing consolidated statement of the operating companies 
(Copper Range Co., Champion Copper Co., Trimountain 
Mining Co., Copper Range R.R. Co., and Atlantic Mining 
Co.) for the year ended Dec. 31, 1921: 

31,753,738 lb. of copper sold for $4,205,558.72 
916,000 Ib. unsol 119,080. 00 , estimated at 13c 

$4,324,638.72 
BRUM ayo ies ior eins retried muss on ata Acie tntds wasn wy Se ale 127,395.45 
Atlantic Mining Co.income from rents, and interest ............ 5,271.88 

$4,457,305. 98 
PER OONON 3h ois: 8 ia 5 ig Maku Rahat ete ois ee 3,683,752.77 

' ie 4 $773,553.21 
Taxes paid by mining companies................ cceeeeeeeeee 301,679.65 

5 $471,873 .56 
Operating income, Copper Range R.R.Co..... ... $240,800.84 
Lem interest ON DORKS ..5.6.5 5. oon csis cc cecéeswe 114,000.00 

————— 126,800. 84 

$598,674.40 
Deduct one-half of net mining profit of Champion 
Copper Co. which belongs to the St. Mary’s 
UMA RERUNSE Bo 5 ooo a Sarees an senna aba wee 363,489.11 

Op TEIN iis Pek ea Sc rn) Ot oe 4 ~~ $235, 185.29 

ASSETS 

ROMO reso ne cot ee ee ects Bias St se eal ean od oarmencater. $299,528.72 
Ws ROPER SAMNINOINID S25... 65 oa HED eosin Oe) SR iw eee ome 1,979.000. 00: 
BURR I IN is ooo wdc. 55 a s0-W in, Ser dhe w's cde ROR 54,000. 00 
Copper delivered and not paid for... kee cen ence 378,023.12 
ADE IER ox Ech /s Giakn ios 0 36 be octet vs Daa ema 2,129,499.65 
ee NN oe 1 CO re ene eee eer eens 870,000.00 

Michigan Smelting Co. stock... ... 0... ccc ces cece ccc ceces * 340,000. 00 
Balance due from U. S. Government account rail- 
OMNIS oso 20513 So aoe ve eis wie Saco seed, pee eas 92,966.29 
IG MINED oss samc n a's oa ee aa awe ek $546,767.14 
Cee eis 2 Ss ahs. Bats eee ’s cciare SS We 71,955.55 

ee 618,722.69 
RTI 8S 655, Se eee eae ck) eee enews 247,412.39 
ee re en ee ee 1,251.65 
PSUR CLE CAIOOTFEIOB 5 655s ob cei Oh Seas be oo Rte ee 47,743.62 

$7,058,148. 13 
LIABILITIES 

Current indebtedness at mines.................. $142,497.40 
POOOUUA MINGUS «55 5.505515. 605 be 5 eros a sways tivbin ewe 19,340. 06 

‘ —- 161,837.46 

$6,896,310. 67 
iGEM CIE Ss. s 6 ok eck es ed & dns AS eR 1,220,855 .95 

Net excess of assets $5,675,454.72 

The Copper Range Co. now holds in its treasury 97,231 
shares Atlantic Mining Co. stock; 99,690 shares Trimountain 
Mining Co. stock; 50,000 shares Champion Copper Co. 
stock; and 42,443 shares Copper Range R.R. Go., the entire 
stock issued. 
A comparative statement of operations covering Baltic, 

Trimountain, and one-half of Champion, which the Copper 
Range property embraces, is as follows: 

Average for 
Ten Years, 
1912 to 1921 

1921 Inclusive 

DOU ORB II 2 isi oi s50.0 5005s ogc 6 whi 604,878 890,368 
Lb. refined copper produced.................... 22,310,085 26,290,697 
Lb. refined copper per ton stamped.............. 36.88 29.52 
Cost of copper per Ib., cents.................... 12.74 11.87 
Price received per Ib., cents...................05 13.19 19.75 

OE NS oo ois oso be Pee caw. d'e eo 0. 88 
$2,842, 196. 77 $3, 118.377. 84 
$235,185.29 $2,104,890. 49 

No dividends were paid in 1921. Total dividends to date, 
$26,998,345, payments being made in every year from 1905 
to 1920 inclusive, except in 1914. Operations were on a 
profitable basis during the last half of 1921, and conditions 
are continuing to improve according to the report. The 
annual report includes the financial details of the opera- 
tions of the subsidiary companies. 

Cost of mining, smelting, freight, marketing... .. 
Net earnings Copper Range Co................ 
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Michigan Copper Mining Co. 

All operations at the property of the Michigan Copper 
Mining Co., at Rockland, Mich., continued suspended 
throughout the year 1921. Assets and liabilities as of 
Dec. 31, 1921, were as follows: 

ASSETS 

CMM ia xs Cameras ee ee ee UUs ee CE ee WOM $566.18 
MA aa ac rae oc 8k sc RG kw erhak Shes ake 2,922.00 
Caml AWl SURIDIOG OE UNG. oo oo os 5 oobi kc ce cee 28,553.87 
MII soc oo scs.4 da: nac wea vcecene nce 6,766.10 
Pe Ce rere et ee ee 417.5 

$39,225.69 

LIABILITIES 

ee ae ee ee ae $22,477.95 
Re cSes%, Sons henna et eckao eoacesal 32,140.71 
MOMENTS Licccracs tase celednes 6 eae wn keer eeoeue wens 355,000 

409,618.66 

PROC Or NI 0. see sd bn ne ee ew ek Sew ees ea owe $370,392.97 

The stockholders will again be asked to formulate a 
plan of refinancing. 

Income for the year totaled $7,095.16 and expenses, 
$44,833.46. 

Candelaria Mines Co. 

The financial statement of the Candelaria Mines Co., with 
general offices at Candelaria, via Mina, Nev., as stated in 
the annual report for 1921, is as follows: 

ASSETS: 
Current assets 

Cash on hand and in banks 
Accounts receivable 

Construction and boarding-house supplies....... . 

$46,482. 32 
203. 

2,134.61 
$48,820.54 

ee Per ee nei ee eT CE eee mae 228.03 
Deferred charges—discount on note payable...... ............ 50,000.00 
Capital assets 

Mining properties, claims and leases........... $2,028,473.09 
Plant and equipment............ $59,577.68 
Office furnishings............... 1,086.78 

$60,664. 46 
Less depreciation............... 9,592.14 

a 51,072.32 
Mill construction, begun Dec., 1921 ........... 1,863.93 
Development, sampling, and ex- 

periments, administrative and 
SRNR x daecs io Sorlcas se ceesnns 260,913.93 

——————_ 2,342,323.27 

$2,441,371.84 
LIABILITIES 

Current liabilities 
Weel AMMDR iso Seis d aad cduceneakeadur 
AOOCUMEE DOMMIR Gs ao 6 6 56 6 de coco es tew seas’ 
Operating funds advanced................... 
Note payable, due Nov. 1, 1922............... 

$34,980. 84 
Accrued interest on note due Nov. 1, 1922........ ............ 237 
DSUCHNO CE IIo oiiee ccc ce ccecadda Keweceovitens 265.00 
Fixed liabilities 

Note payable, due November, 1924 
Capital stock authorized, 
Be ee rer rr 
Less unissued stock of which 

369,111 $1 shares are under option at $1 per 
share for three years to the Rochester 
Seaver COPONMENOIN, ooi5 kos Si ce cea cee eses 

100,000. 00 

694,111.00 
2,305,889. 00 

$2,441,371. 84 

Money was secured from interests closely associated with 
the Rochester Silver Corporation, for the purpose of putting 
the Candelaria property into production. The total cost 
to Candelaria will be $400,000, payable in three years from 
Nov. 15, 1921, with no interest for the first eighteen months, 
and thereafter at 6 per cent. A share option was also 
given as mentioned above. 
A 300-ton milling plant is now being constructed and is 

expected to be completed in July, 1922. The engineers 
estimate 610,000 tons of milling ore available, sufficient to 
last six years and pay a profit of $1,600,000. The report 
discusses geological conditions and other topics of interest 
in more detail than usual. In fact, it is stated that it 
will be the policy of the present directorate to see that 
shareholders are kept fully and correctly informed, at fre- 
quent intervals, of all matters connected with the opera- 
tions. This warrants our publishing the directors’ names, 
cum laude: C. D. Kaeding, president, of San Francisco; 
S. Rossiter, vice-president, of New York; F. M. Manson, of 
Reno; O. W. Jones, of Chicago; and J. C. Peebles, assistant 
secretary and treasurer, of Reno. 
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Round Mountain Mining Co. 

During 1921, the lode mining operations of the Round 
Mountain Mining Co., operating in the Round Mountain 
district, sixty miles northeast of Tonopah, Nev., were 
carried on by lessees, but 110,700 cu.yd. of placer gravel 
was hydraulicked by the company. This yielded 9,009 oz. 
of bullion, having a value of $120,845. ‘The total operating 
costs were $65,650 and the net realization, $55,195. The 
gross value recovered represented $1.09 per cu.yd., pro- 
duction cost was 59e. per cu.yd.; and realization, 50c. 
per cu.yd. 

The balance sheet is of Dec. 31, 1921, is as follows: 
ASSETS 

Properties, water rights, and titles.......................0005: $1,508,142.82 
Mine and milling plants, equipment and buildings. ........ 12,633.76 
Hydraulic pipe lines, dams and placer equipment............... 121,814.15 
RI Soe Vad gel cag eee maces cu 35 keen whee ak et 33,901. 36 
SION II ond cc rua nb a5 os wa hawdien wavuraicns 22,618.19 
CMU IIE Sook ooo 5 6+ Sas 3s oslo RNS ao Ah dn dalac we Raenee. 6,038.68 

$1,705,148.96 
LIABILITIES 

RNR) i lt va ec ca bee ees wo emma $1,500,000. 00 
ee Ee Pose 2.0 Gia x col Silas Kod Sao ew ae alae eke 113,527.72 
WES soos. eaves Rea rKass 60,000. 00 
PUM ERG as oes oS ah eee ee oan ee 31,621.24 

$1,705,148. 96 

The lode lessees mined and milled in the company’s mill, 
1,936 tons of ore averaging $49.91 per ton; tailings averaged 
$1.47; and the net value $48.44, representing an extraction 
of 97.06 per cent. Total mining costs were $42.15 per ton, 
made up of labor, $33.58; milling and marketing, $4.20; 
and supplies, compressor, insurance, and miscellaneous items, 
$4.55. The company received in royalties, $11.24 per ton, 
and for use of the company mill, $1 per ton. 

The operating profit before depreciation and depletion 
was $45,768.10. Not less than 200,000 tons of gravel 
should be hydraulicked this year, according to the report, 
and at a less cost per yard than in any previous year. The 
company is managed by the same men who are at the head 
of the Fairview Round Mountain company, 20 per cent of 
the issued stock of the Fairview company being held by the 
Round Mountain company. Louis D. Gordon, is president, 
and Gibson Berry, general superintendent. 

Magma Copper Co. 
The balance sheet of the Magma Copper Co., operating at 

Superior, Ariz., as of Dec. 31, 1921, was as follows: 
ASSETS 

Mining claims and development...................2000c0 eee $927,755.30 
Mining and milling property................ ii SS Ata erate nas 563,927.99 
Investments in Magma Ariz. Ry. Co., Patagonia-Superior Copper 

Co., Apache Powder Co., and Sacaton Copper Co............ 385,326.57 
Current and working assets 

Refined copper at 17.25c. perlb.............. $1,379,217.36 
Raw ore—cost of extraction................. 8,794.48 
Supplies at book value. ...................-. 159,585.14 
Cash, accounts receivable, and notes....... . 34,985.04 

——————_ 1,582,582.02 
pT SPP EeePC EET T CETTE ERS 53,703.92 
PSNR GIN = «causes ndeecndeneneses 128,541.36 

$3,641,837. 16 

LIABILITIES 
Capital stock 

Authorized, 300,000 $5shares............... $1,500,000 
Less unissued 60,000shares................. 300,000 

$1,200,000. 00 
Current and accrued liabilities................. 929,695.26 
Contingent reserve for claims. ................. 82,180.02 
Surplus 
PURI CINR Oe ORIN So ecee os nese scars oe $1,730,439. 63 
Adjustments for prior years................. 647.78 

“ES Yeficit f Gate 42 ae eae ee ; : 
vecemeeliginns 1,429,961. 88 

RRs iso sewed ie wa code eeticenne sede owses $3,641,837. 16 

The net cost of producing copper during the three months 
that the company operated, not including depletion, but 
including depreciation and all overhead charges and deduct- 
ing gold and silver credits, was 14.91c. per lb. The ore 
mined amounted to 21,445 tons, and the net smelter produc- 
tion was 2,028,889 Ib. of copper, 59,794.48 oz. silver, and 
818.88 oz. gold. The reasonably assured copper sulphide ore 
now amounts to 1,505,000 tons, averaging 5.6 per cent 
copper, 3 oz. silver, and 0.025 oz. gold. 
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Week Ended June 17, 1922 

Stock Exch High Low Last Last Div. Stock Exch. High Low Last Last Div 

COPPER : GOLD , 

Ahmeek............ Boston 634 60} 60% Sept. '20,Q $0.50 | flasksGold......... — ae ae emeee sts 
Alaska-Br. Col. eee N. Y. Curb 43 3 Ess 8 06s S00 .a.0 cece Mater Aen c Toronto *25° *19 ae Aan ce ae 

eres ens sess tet Nee 28 tee | Garson Hill. New York a. 2 ©. a 
mpoonda.....:....< ew Yor : ov. ’20, ‘ 1 1 ‘Ane? O® y 10 

Arcadian Consol..... Boston 4% 32 De eee ice ake Ne Cresson Consol. G.. New York” 34 at os 2 3 x 7 
Ariz. Com’l..... .. Boston 93 9 9% Oct. ’18,Q 0.50 thie Goldfield... N. Y. Curb *18 «18 «18 o ‘ 
BE BSOAEE aos gs nos, ANG RROD “RD ORG. AB ois casas: ee Golden *Cusis Cele, flesie *81 *81 *81 June ’21,Q 0.02 
Bingham Mines..... Boston 153 153 153 Sept. "19, Q 0.25 Gold4eld Consol. ey N Y "7 -— +6 *6 *6 Dec. 19, 0.05 

Calumet & Arizona.. Boston ssaw~ aces Seon Nae. C22: 0.50 Gordon Merray..... ‘erento +3] *29 «#39 : 

Calumet & Hecls.... Boston. | 275 270 270 June'20,Q 5.00 | Hollinger Consol....: Toronto. 9.25 9.05 9.20 june ‘22, """ 0:05 ana opper...... ee 8 «69 ee RD SSD) nn oo dees = Poegee . K “602 601 199" ‘ 
Centennial.......... Boston ‘a: 6 6 ie a | ee eee. + Toronto oe 
Cerro de Pasco...... New York 374 353 35} Mar. ’21,Q 0.50 Karkland take... Toronto ‘an “aan ee. ee 
Chile Copper....... New York 21 19 MRS eae Sis cies cel tea: nore 2.25 2.16 2.16 Nov.'*21,K° 0°02 

ani = 2 New York 30 28,28; Sept. '20,Q 0.373 | Metntyre- Porcupine. Toronto 18.00 16.50 16.25 May'22,K 0.05 Columbus Rexall.... Salt Lake oe Maes Soe... s cone Penne Of ise Seceiae #215320 #20 July 17. 0°03 
Con. Arizona....... N.Y.Curb 5 #3 (#3 Dec.°18,Q 0.05 | pouting VN. ET... Toronto — 1 oa 
Con. Copper Mines.. N.Y. Curb a6 PR: a scons a to Se wee Lot $*23.0-*25 Oct. *20, Q ool 
Copper Range...... Boston sh pile RQ «6 1 ee Toronto #68) #634 #67 coe : 
Crystal Copper...... Boston Curb li 1% BB, sic esimnatsiah er Silver Pick pera N. Y. Curb *17 *17 EERE OET ERTS aes 
Davis-Daly......... Boston 8} 73 74 Mar. ’20,Q 0.25 Teck Hu hes ee ree Toronto *47 *44 i ee ta 
East Butte... ... Boston 11 10 10 Dec. °19,A = 0.50 | Tom Reed iota. 1 <n es tic 0:02 
First National Boston Curb *75 *75 “75 Feb.’19,SA 0.15 tnttod Basie... N.Y Tot rete lt 1g A a3 '22'Q 0.15 
i re Boston 2 275 2? coccccereseo a eee Vindicator Cones. .s Cis 3 S : rings *6 +6. *6 . 20; Q 0. ol 

Gadsden Copper..... Boston Curb #95 =*81 . eye psa White Caps Minin a N. Y ‘Curb. *8 *7 *7 c i 7 
Granby Consol...... New York 29 27g 29 May'l9,Q 1.25 | wrightHarereaves” Toronto 2.75 2.50 2.75 Apr’22, °° 0°02} 
Hancock ne +++ New York oat 2 30} Nov. '20,Q 9.50 | yuion Gold "ONY: Curb “"'} #80 “#89 June ‘18 0.024 RINNE SS oa hrc-c-aeb:e ee, OO: aka Gl Se I See ee ee ror OTF P . 
Howe Sound. . N. Y. Curb it 34 Jan. ’21,Q 0.05 \ Bt SILVER ‘ 
Inspiration Consol.. New York 41 35) 393 Oct. 20, 1.00 Batopilas Mining. -«. New York ‘ of . ‘ l Dec. 07, I 0. 123 

JS eee Boston Curb 78} 8 Sept. ’20, 0.25 Beaver Consol...... Toronto 30 27} © *30 May : 20, K 0.03 
Isle Royale......... Boston 24 23 Sept.’19.SA 0.50 COnmmengas... - .5..6.5- Toronto 1.25 1.25 1,25 May | 21,Q 0.124 
Kennecott. . New York 35 # 33 Dee. ’20,Q 0. -50 Crown ee .... Toronto 15, «12 15 Jan. 17, 0.05 
Keweenaw. . Boston 2 OP ncenbneae nis Kerr Lake. . oe «tt haa te 
Lake Copper........ Boston OR a ee ee La Rose. . Toronto 333 *313 33! Apr. '22, 0.10 
DAMN io on cevnex Boston 1 | eee ee MeKinley-Dar. sSav.. Toronto ee 25 Oct. '20,Q 0.03 
Magma Copper..... N. Y. Curb 30 28 30 Jan.*i9,Q°° 0:50 | Mining Corp. Can... Toronto -04 =.95 1.00 Sept. '20,Q_ 0.12} 
Majestic........... Boston Curb *12 *10, eee eee et .... | Nipissing........... N. Y. Curb 65 = 6t = GR Apr. '22,Q,X 0.30 
Mason Valley....... Boston 13 | eae ee Ontario Silver... +++. New York 8 /8 ‘ 8 Jan. "19, 0.50 

Beet: ot ot RS EE RS ay oe Re Ee iami Copper...... Ww .50 | emiskaming....... . . ~ eh a peal anche 34 ee ee cc, Toronto 4h *30 #42 Jan’ °19, 0.05 
MabawkK: .. ..3552..- Boston 65 6h 623 Feb. ’22,Q 1.00 GOLD AND SILVER 
Mother Lode Coa... N. Y. Curb 93 9% Ee ee ees Boston & Montana... N.Y. Curb a | i. |: RS | ee kei 
Nevada Consol...... New York 174 163 16% Sept. ’20,Q 0.25 | Cash Boy........... N. Y. Curb oO. "SG, SO) cuomesceteee sais 
New Cornelia. Boston 19 if 18} May '22, K 0.25 Dolores Esperanza... N.Y. Curb 23 1Z Be ccs Brees ae’ es 
North Butte.. Boston 13312 12} Oct. ’18, Q 0.25 El Salvador......... N. Y. Curb *4 *4 A) eters sti ati 
North Lake... Boston wos wee B Sonseeiretaes sees Sit BREF 56.05.05 66-0 N. Y. Curb its *6 Aug. ’18,SA 0.07 
Ohio Copper.. N. Y. Curb *8 *8 BON ce monies sais Jumbo Extension.... N.Y. Curb ts *5 June ’16, 0.05 
Old Dominion....... Boston 27 24 26 Dec. ’18,Q 1.00 MacNamara M.&M. N. Y. Curb *8 *7 *8 May 10, 0.023 
SRORONA. 52k. o a oo Boston 35 333 333 June ’20,Q 0.50 Tonopah Belmont... N. Y. Curb 1} Vis ee *22,Q 0.05 
Phelps Dodge....... Open Mar. {185 175 ... Apr. ’22,Q 1.00 Tonopah Divide..... N.Y. Curb ID SIG FEB ann dasaces ioae 

ee oston 453 44 44 Mar. ’20,Q 1.00 Tonopah Extension... N. Y. Curb 13 1% “- Apr. ’22,Q 0.05 
Ray Consolidated New York 17 163 162? Dec. ’20,Q 0.25 Tonopah Mining.... N.Y. Curb Fi 134 «123 Apr. '22, SA, X 0.07} 
Ray Hercules spices N. Y. Curb 2 13 Berar elt ere West End Consol.... N. Y. Curb 14 1 14June’22,SA 0.05 
= Mary’s Min. Ld.. rn 473 45 : Apr. ’22, K 2.00 SILVER-LEAD 
eneca Copper...... oston jw eae eae ose le tel a eae cess Caledoni N. Y. Curb *7 *7 7 g 21M 0.01 

Shannon............ Boston 1 #85 =*85 Nov.’17,Q 0.25 eee pike s+ * . — ae 
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A Knock-Down Barrel Which Is 
Useful in Transporting 

Bulky Products 

Recently there has been developed a 
knock-down metal barrel for use in 
transporting all’ sorts of bulky mate- 

rials. The barrels are suited to a great 
variety of purposes where the pack- 
age cost can be reduced by returning 
the barrels and re-using them. In the 
mining industry they will be found use- 
ful in transporting ores, concentrates, 
and mattes, and also where goods are 
carried on animals. A keg is made 
specially for this purpose with an in- 
side measurement of 11x17 in. and a 
total weight of 93 lb. Barrels are also 
made for carrying lime, cement, and 
asphaltum. 

The principal feature of the barrel 
is the locking barrel head, which per- 
mits inserting or removing the head of 
a barrel in the croze without expanding 
the croze of the barrel. The barrel 
consists of a thin sheet of black iron 
or galvanized iron, according to the 
products the barrel is to contain, which 
is fastened with wires that are easily 
detachable. After being used to trans- 
port materials the barrels can be 
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Knock-down metal barrel and method of opening 

A New Radio-Phone Receiver 

There has recently been produced and 
placed on the market, under the trade- 
mark name “Audiophone,” a _ loud 
speaker horn for receiving radio con- 
certs. Although this device is a com- 
paratively new development in the radio 
field, it is stated to be the result of 
thirty years’ experience in the devel- 
opment and manufacture of precision 
recording and indicating instruments 
and six years’ research work in sound 

Sheets of seven barrels nested for 
heads and wires 

knocked down by cutting or opening 
the small tie wires holding the wire 
hoops. The heads and wires of seven 
barrels may be placed in the eighth bar- 
rel while the seven metal sheets are 
nested for return. 

In assembling, the forms are put on 
a mandrel the exact size of the inside 
of the barrel. Clamps close the sheet 
in place, the joint is made, wire hoops 
are put on, and the head is put in 
place. The barrel is manufactured by 
the Knapp Metal Barrel & Package Co., 
812 Hearst Bldg., San Francisco, Cal. 

shipment. Upright barrel contains 
for seven barrels 

reproduction. The result of this re- 
search produced a loud speaker which 
gives a large volume of amplified sound, 
and yet faithfully reproduces the orig- 
inal. 

The audiophone is of a compact and 
artistic design finished in bronze. The 
bell of the horn is 15 in. in diameter. 
The complete design of the bell, neck, 
and electrical characteristics of the re- 
ceiver box, together with materials 
used, is such as to produce a loud 
speaker. Songs, speeches, announce- 
merits, conversation, and instrumental 

music are reproduced by it w:th a clear- 
ness and audibility which has not been 
possible with the majority of radio 
receivers. It is rugged and simple in 
construction, thus insuring durability. 
It requires no separate storage battery 
for magnetizing current. To make the 
horn suitable for all types of radio am- 
plifier circuits, a transformer is mounted 
in the base which provides the im- 
pedance about equal to that of the 
vacuum tube amplifier, into the plate 
circuit to which the horn is connected. 
When connected to a third stage of am- 
plification operating on 100 v. or over, 
the volume of sound is great enough 
to be easily heard in a room seating 
500 persons. For smaller rooms good 
results are obtained from the audio- 
phone when connected with a two-stage 

amplifier. 
One watt is required by the audio- 

phone to give full volume. ‘Therefore, 
the amplifier must be so designed as to 
have a high voltage in at least the last 
stage, or, better still, to operate with 
high voltage on all tubes. The device 
is manufactured by the Bristol Co., 

Waterbury, Conn. 

Associations To Meet at 
Chemical Exposition 

Several leading associations of the 

chemical industry have definitely ar- 

ranged to meet at the Eighth National 

Exposition of Chemical Industries 

which will be held during the week of 

Sept. 11-16, at the Grand Central Pal- 

ace, New York. The special meet- 

ings which have already been sched- 

uled to be held at the Grand Central 

Palace during the week of the exposi- 

tion include a meeting of the American 

Ceramic Society, the Technical Asso- 

ciation of the Pulp and Paper Indus- 

try, and the Salesmen’s Association of 

the American Chemical Industry. 

Other technical and commercial groups 
connected with the chemical and allied 
industries are also expected to meet at 

the time of the exposition, but defi- 

nite arrangements have not as yet been 

made. 
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Small Steam Turbines for High 
Temperature and High 

Pressure Steam 

Small steam turbines, as used for 
driving power plant auxiliaries, such 
as exciters, circulating pumps, hot well 
pumps, boiler feed pumps, coal crush- 
ers, fans, and stokers, ordinarily re- 
ceive, and should demand, little at- 
tention. They should also be able to 
use steam at high pressure and super- 
heat, and for their size, should de- 
velop the maximum amount of work 
from the steam, even though the lat- 
ter is subsequently utilized in feed 
water heaters or for industrial pur- 
poses. ; 

A velocity stage turbine has been de- 
signed to meet these requirements. It 
is built in sizes up to 1,200 hp., and can 
be directly connected to high head 
centrifugal pumps, blowers and com- 
pressors, to alternators and to small 
direct-current generators, or by means 
of speed-reducing gears, to medium 
size alternators and _ direct-current 
generators, to large centrifugal pumps 
and blowers, to belt pulleys and rope 
sheaves, and to other slow and moder- 
ate speed machinery. 

To adapt it for operation with steam 
of high pressure and superheat, the 
steam chest and nozzles are placed in 
the casing cover, so that the bearings 
are not subjected to high temperatures. 
As the steam is completely expanded 
in the nozzles, the turbine case con- 
tains steam at exhaust pressure only. 
For all steam temperatures above 450 
deg. F. and for steam pressures above 
210-lb. gage, the steam chest, gover- 
nor valves, emergency governor valve 
casing and strainer casing are made of 
steel. 

The wheel carries two or more rows 
of buckets, depending upon the speed 
and steam conditions. The buckets are 
drop-forged from materials best suited 
to resist the corrosive and erosive ac- 
tion of steam, and are secured to the 
rim of the wheel by bulb shanks in 
such a way that individual buckets can 
be removed without disturbing others. 
The steam. discharged from the first 
row of buckets passes through guide 
vanes, which direct it upon the suc- 
ceeding row. These guide vanes are 
held in removable steel segments at- 
tached to the nozzle plates, so that it is 
a comparatively simple matter to re- 
place them if damaged or worn by long 
use with wet steam. 

The admission of steam to the steam 
chest is controlled by a speed governor, 
which acts upon a double-seated valve. 
Where the volume of steam to be 
handled is large, or the speed is high 
or close speed regulation is desired, the 
governor is of the Jahns type, mounted 
on a vertical spindle, which is driven 
by turbine shaft through a worm gear. 

This turbine is being placed on the 
market by the De Laval Steam Turbine 
Company of Trenton, N. J., primarily 
to meet the demand for reliable and 
efficient auxiliary turbines where high 
steam pressures and superheats are 
used. 
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TRADE CATALOGS 

Iron Ores — The Lake Superior Iron 
Ore Association, Kirby Building, Cleve- 
land, Ohio, have issued a fifty-page 
pamphlet containing the average cargo 
analyses of Lake Superior iron ores for 
the season of 1921. These include ores 
shipped by the operators on the Cuy- 
una, Baraboo, Mayville, Gogebic, Mar- 
guette, Menominee, Mesabi, Vermilion, 
Michipicoten, and Sudbury districts. 

Concentrating Machinery.—Cottrell 
Engineering Co., 207 Mesnager St., Los 
Angeles, Cal., illustrates and briefly 
describes in a 6-pp. leaflet a 3 x 3 ft. 
continuous-feed type ball mill, wet and 
dry concentrators, an improved Blake 
type crusher, and the Cottrell vibrating 
screen. The dry concentrator shown oc- 
cupies 3 x 8 ft. floor space and has a ca- 
pacity of thirty to thirty-five tons per 
day. 

Steam Engines.—The Stumpf Una- 
Flow Engine Co., Inc., 206 E. Genesee 
St., Syracuse, N. Y., has issued in 
“Lefax” form a 4-pp. leaflet descrip- 
tive of the una-flow engine which claims 
a reduction of the following losses com- 
mon to other reciprocating steam en- 
gines: cylinder condensation, volume of 
clearance, throttling, friction, leakage 
of valves and pistons, heat radiation, 
and incomplete expansion. 
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CONSTRUCTION NEWS 

Granby Consolidated Pianning 
1,000-Ton Concentrator 

Plans for the construction of a 1,000- 
ton mill for the Granby Consolidated 
Mining, Smelting & Power Co., of Brit- 
ish Columbia, are being prepared, ac- 
cording to the company’s annual report. 
Surrounding the several orebodies of 
the Hidden Creek mine, states the re- 
port, are envelopes of siliceous ore 
merging from high into low-grade re- 
serves. Such ores are said to be not 
suitable for economic semi-pyritic smelt- 
ing, but are recoverable at a profit 
through methods of concentration 
which have been worked out in the com- 
pany’s pilot mill, and definite flow sheets 
have been established for the particular 
ore in question. Ability to mine at one 
time and separately treat the two 
classes of ore encountered will effect 
economies not obtainable by divided 
operations. 

Georgia Copper Co. Will Add 
to Present Plant 

The Georgia Copper Co., of Lin- 
colnton, Ga., states that it has resumed 
operations and that it expects to erect 
a smelter in the near future. 
intends to install a ball mill. 

Tt also 
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Iron Ore Washing Plant for 
Tod-Stambaugh Co. 

The Tod-Stambaugh Iron Co. is con- 
sidering the building of an ore washing 
plant at its Billings mine on the Mesabi 
Range, Minn., in the near future. The 
upper part of the orebody consists of 
washable ore, this having been demon- 
strated by experiments. The lower part 
of the deposit is a direct shipping ore, 
which is being developed. 

Construction of Argonaut 

Mill Begun 

Active construction of a mill at the 
Argonaut mine, east of Kirkland dis- 
trict, Ontario, was begun June 10, and 
its completion well before the year is 
out will add a new producer to the list 
of Ontario gold mines. The property 
is operated by the Argonaut Gold 
Mines, Ltd., Royal Trust Building, Mon- 
treal, Quebec. 

Eureka Holly Plans Remodeling 
of Mill 

The Eureka Holly Consolidated Min- 
ing Co., Eureka, Nev., whose workings 
include the Eureka Holly and Bull- 
whacker, is planning to remodel the 
Eureka Holly mill. Installation of flo- 
tation is being considered. A test ship- 
ment was recently sent to an Idaho 

plant. 

Erection of Two Gold Dredges 
Under Way 

Two new gold dredges are under 
construction on the Trinity River, in 
Trinity County, California. One is be- 
ing built by L. Gardella on a bar on 
the south side of the Trinity, one and 
a half miles below Lewiston. The 
Lewiston Dredging Co. is erecting the 
other at the Martin Ranch, above Lew- 
iston. The dredge pit has been ex- 
cavated, the derrick erected, and haul- 
ing of the machinery and hull ma- 
terials is progressing. 

Candelaria Mill to Be Finished 
in July 

About seventy-five men are employed 
by the Candelaria Mines Co., of Can- 
delaria, Nev., and the 300-ton plant 
should be completed in July, as origi- 
nally planned. The electric power line 
from Mina will be finished at about the 
same time. Underground workings are 
being put into condition for production 
and development. 

Empire Consolidated Installs 
Marcy Rod Mill 

In addition to the large installations 
made by the Phelps Dodge Corporation, 
the Empire Consolidated Mining Co., 
at Empire, Col., has installed a rod 
mill of the open-end discharge Marcy 
type for crushing to 40 mesh. This 
mill, though not manufactured by the 
Mine & Smelter Supply Co., is made 
under license from that company and 
according to Marcy specifications. 
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A Big Responsibility 
Rests On Men Selecting 

Material Handling 
Machinery 

HE problem of putting in equipment 

. that will bring the plant to a high 

state of efficiency and material hand- 

ling costs down to rock bottom, is one 

unin eerie that is worrying many metal mine mill 
‘ and smelter owners, managers and engi- 

neers. 

Let Jeffrey Engineers help you in the 

selection of the right type of equipment. 

Their long experience qualifies them to 

give you valuable cooperation and advice 

and whatever the conditions, there’s a 

type of Jeffrey Equipment that will meet 
the requirements and successfully handle 

material at the lowest possible cost. 

Jeffrey Equipment for the Mill, Mine and 

Smelter includes: Locomotives of the 

ee rr ee er Electric Trolley and Storage Battery 
Type; Conveyers; Chains for heavy Con- 

veyer service. Portable Bucket Loaders; 

Portable Belt Conveyers; Coal and Ashes 

Handling Equipments; Skip Hoists; 

Crushers; Pulverizers; Mine Ventilating 

Fans, Etc. 

Write for latest literature. 

The Jeffrey Mfg. Co. 
974-99 North Fourth Street 

20-Ton Armorplate Type Locomotive hauling slagpots at plant of the Columbus, Ohio 

United Verde Copper Co., Clarksdale, Ariz. 

Belt Conveyer with Automatic Tripper distributing Stepped Multi-Bladed Mine Fan installed at Union Pacific Coal 

to storage bins. Co., Reliance. Wyoming. 
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The 

Two-Fisted 

Turbro 

A\ taser sweats 0 two 
fisted drill for heavy 

drifting and that’s exactly 
what the Waugh Turbro is. 

| THE steel rotation and hammer action are independently 
| controlled and operated, so that the speed of one may be 
| g ‘ 

greater or less than that of the other according to the driil- 
runner’s will. Just as the two-fisted single-jacker turns his 

| steel with one hand and strikes his blow with the other, so the 
! two-fisted Turbro whirls the steel around with its turbine motor 

while striking the blow with its separately controlled and 
| powerful hammer. 

: ASK a two-fisted Turbro operator about stuck steels and he’ll 
tell you “there’s no such thing.” 

| FREEDOM from the stuck steel nuisance is only one of 
| many seasons why the Turbro always turns the trick in heavy 
| drifting. Drop us a line for a Turbro bulletin. 

| fe Vener Vol) Yell Y fanctactrin @ 
Denver, Colorado 

San Francisco Los Angeles Joplin Lima New York Melbourne 
Scranton Seaiile Wallace Santiago Houghton Johannesburg 

| Ei Paso Duluth Sali Lake City Butte Birmingham Mexico City 

Canadian Rock Drill Company, Limited 
Sole Agents in Canada 

Toronto, Ont. Cobalt, Ont. Nelson, B.C. Vancouver, B.C. 
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—are two wonders of massiveness. One is 
a natural formation—a bulwark of granite; 

the other, the work of man—a massive steel 

net work of Roebling Wire Rope. 

What Roebling Wire Rope is to the 
Brooklyn Bridge it is to the Mining Industry, 

for in mining camps it is universally known 

as the big carrying, lifting and supporting 
power of the industry—Roebling Wire 
Rope is the great, strong, massive sinew of 

the mining world. 

Write or call us. Let John McG. King 

tell you all about Roebling Wire Rope, 
Mining Machine Cables, Aerial Tramways, 
Hoisting Rope, Etc. 

Ask for book, “Outspinning the Spider.” 

“She Hendrie & Bolthoff 
Mfg- and Supply Co. 

sd Denver —Colo. 
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Type CJ Electric Pump 

Forged Steel Electric Pump 

One Operator 
Told Us Recently 
That He Saved 
$350 Per Month 
One operator told us recently that 
he saved $350.00 per month on each 

station he eliminated by adopting 
centralized pumping and installing 
Prescott - Menominee Single - Lift 
Pumps. This saving was on the item 
of labor alone. Thus $16,800 was 
saved each year by abandoning four 
stations. 

Centralized Pumping means one drainage 

pump at the lowest level against two or 

several pumps at various levels. Cen- 

tralized pumping with the right Prescott 

Single-Lift Pump means real savings— 

ALWAYS—ANYWHERE. It has been 

proved repeatedly. Have you investi- 

gated its possibilities, with REAL MINE 

PUMPS? 

Why not write us and say:—‘“What will 

centralized drainage do for me.” 

THESE PUMPS ARE 
REAL MINE PUMPS 

PRESCOTT 
MENOMINEE 

The Prescott Company 
Frep. M. Prescott, President 

Menominee, Michigan 
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Portable 
Compressors 
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Ingersoll-Rand Portable Compressors 

are complete, compact, self-contained 

air power plants suitable for mine de- 

velopment, rock work, etc. Com- 

pressor, tractor type gasoline engine 

(or electric motor) air receiver, cool- 

ing water system and accessories are 

mounted on a covered steel truck with 

removable side covers. 

For Mine Development Work or Road Building 
It is costly in money and time to install a stationary steam 
or electric driven compressor plant for prospect or de- 
velopment work. With the Portable Compressor you 
can get on the job quickly and easily and have the work 
well along before a stationary plant could be erected. All 
you need is an Ingersoll-Rand Portable Compressor and 
drilling equipment—both are easily moved and always 
ready for work. 

A well-known mining company recently used one of these 

machines for developing a mine tunnel and reported— 
“the compressor works with remarkable smoothness, ease 
and efficiency, and with very little oversight.” 

For road building, trench work or rock removal over an 
extended area, Portable Compressors and one man “Jack- 
hamer” drills are the acknowledged standard. ‘The ease 
with which these can be moved about and operated, the 
freedom from heavy fuel haulage and erection makes these 
machines the ideal portable rock drilling equipment. 

Ask our nearest branch office for complete informa- 
tion on Portable Compressors, Rock Drills and Drill 
Steel Sharpeners. 

INGERSOLL-RAND CO., 11 Broadway, New York, N. Y. 
BUTTE EL PASO KNOXVILLE 
BIRMINGHAM SEATTL® SCRANTON 
DULUTH ST. LOUIS LONDON 
DENVER CHICAGO PARIS 
BOSTON NEW YORK HOUGHTON 

Ingersoll-Rand 

CLEVELAND PHILADELPHIA 
PITTSBURGH SAN FRANCISCO 
LCS ANGELES SALT LAKE CITY 
DETROIT JOPLIN 
NEW ORLEANS DALLAS 

646-C 
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Cameron Multi-Stage Pumps 
for high head service 
Wherever hydraulic conditions demand the use of a high 
head pump you can depend on a Cameron multi-stage unit 
to give you satisfactory service. This type of pump is 
adaptable wherever it is necessary to pump against heads 
up to 1400 feet and where a large volume of water must be 
handled. 

These Cameron Multi-Stage pumps are built in single units 
with from two to five stages in one casing or up to ten 
stages when two pumps are arranged in series. The motive 
power used may be either motor, turbine or belt drive to 
suit conditions. 

This type of pump is only one of a standard line made by 
the A. S. Cameron Steam Pump Works. Write for a com- 
plete set of bulletins and learn about the others. 

INGERSOLL-RAND COMPANY 
A. S. CAMERON STEAM PUMP WORKS 

11 Broadway, New York City 
Offices Everywhere 
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Carrying Coarse Ore in 
South African Gold Mines 

A conveyor belt that stands up under these operating condi- 
tions must of necessity be a quality belt. 

The fact that so many Indestructible Belts are employed in 
this kind of work, and that repeat orders are received is best 
proof that these belts are distinctly superior for heavy duty. 

For conveying heavy, abrasive materials they are unequaled. 
Flexibility with strength, unusual holding power of the rub- 
ber “friction” between the plies, and wear-resisting rubber 
covers—these are features that make possible the low tonnage 
costs of Indestructible Conveyor Belting. 

Our engineers will gladly aid you in the selection of the belt to 
best suit your conditions. 

NEW YORK BELTING & PACKING LY. 
New York Ch - oo El Paso Salt Lake City 
boston P iiiaieiphia - Louis Denver San Francisco 

Indestructible 
Conveyor Belting 
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Some Power Plant Expenses 

Facts to Remember 

About the 

Fulton Diesel 

A compact, self-contained 
power plant. 

For all power purposes in 
units from 150 to 1,000 horse- 
power. 
m= In most cases shows clear sav- 
ings of two-thirds over fuel con- 
sumption under boilers. 

Thermal efficiency: 
Steam—15% maximum. 
Diesel—36% net. 

Fuel consumption in direct 
Proportion to load. 

Uses cheap fuel. 
Constant readiness for opera- 

tion without stand-by losses. 
Quick and easy starting. 
Economy independent of size. 
Long life with constant ef- 

ficiency. 
Easily operated and main- 

tained by any competent steam 
engineer. 

You Can Turn Into Profits 
Compute the cost of firing up and getting your power plant under way. 

You save exactly that amount with a Fulton Diesel Oil Engine. From a 
mass of lifeless metal, it becomes a thing of throbbing energy in less than 
one minute. Records have been made of going from “‘cold”’ to a full 
load in 35 seconds. 

What does it cost you in fuel and labor to maintain stand-by power? 
That’s another big saving made by the Fulton Diesel. With the engine 
stopped, no more fuel is consumed, and it is ready to instantly resume 
operation. 

The entire control of the Fulton Diesel Engine is centralized in a single 
hand-wheel. The engineer is not concerned with combinations of levers, 
wheels and control mechanisms. With oil pump and injection valves 
once set, power is produced automatically and continuously, and with no 
wastage. 

Our new bulletin, No. 801, describing and illustrating 
the Fulton Diesel Engine and containing other valuable 
information, will be mailed upon request. 

FULTON IRON WORKS COMPANY, ST. LCUIS, U. S. A. 
Successful Engine Builders for 69 Years 

Branch Offices: New York, 82 Wall St. Cuba, Havana, 401-402 Banco Naciona. 



June 24, 1922 Engineering and Mining Journal-Press 13 

ALLIS-CHALME 

Electro Chemical Sets 
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PRODUCTS: 
Synchronous Converters 

or Rotaries Electrical Machinery 

Steam Engines 

Steam Turbines 

Condensers 

Gas Engines 

Oil Engines 

Hydraulic Turbines 

Pumping Engines 

Centrifugal Pumps 

Mining Machinery 

Metallurgical Machinery 

Crushing Machinery 

Cement Machinery 

Flour Mill Machinery 

Saw Mill Machinery 

Air Compressors 

Air Brakes 

Steam and Electric Hoists 

Farm Tractors 

Power Transmission Machinery 

Send for Bulletins 

ALLIS-CHALMERS MANUFACTURING COMPANY 
Milwaukee, Wisconsin, U. S. A. 

District Offices in All Principal Cities 
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Rubber Lined Pump 

a New 
Engineering 
Achievement 

After months of experiment and study, the Byron 
Jackson Iron Works has developed a design of a 

rubber lined pump,whose wearing parts will have a 
maximum life when handling abrasive substances. 

This pump is adapted to the handling of: 

Mill slimes or other material of 15 mesh and finer. 

Many chemical solutions which ordinarily attack 

iron, bronze and other metals, but which have no 

action on rubber. 

Chemical solutions containing more or less grit. 

These are efhciently elevated with this rubber lined 

pump. 

BYRON JACKSON IRON WORKS- INC. 
Wherever water is to be lifted 

411 Sharon Building - SAN FRANCISCO 

LOS ANGELES VISALIA SALT LAKE CITY PORTLAND, ORE. 
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Use 

Dorr Bowl Classifiers 

Ahead of your Concentrating Tables 

Their dewatered and entirely slime-free sand-product permits: 

Greater table capacity. 

Increased recovery of concentrate. 

Less table water. 

Higher grade concentrate. 

A most effective concentration of ex- 
tremely fine sulfide particles, with the 
comparatively coarser particles in the 
sand product. 

Use the standard Dorr Classifier with Dorr Suction Box for dewater- 
ing your,table concentrate. At one plant, the addition of this Suction 
Box is reducing the moisture in the fine table concentrate from 18% 
to 10%. 

The Dorr Company 
Engineers 

New York Denver London, E. C. Mexico City 
101 Park Avenue 1009 17th Street 16 South Street Av. 16 Septiembre No. 5 

DESIGN TESTS RESEARCH EQUIPMENT 



Branch Offices: 

Birmingham, Ala. 
ston, Mass. 

Buffalo, N. Y. 
Chicago, Ill. 
Denver, Colo. 
Duluth, Minn. 
Huntington, W. Va. 
Kansas City, Mo. 
New York, N. Y. 
Pittsburgh, Pa. 
Portland, Ore. 
St. Louis, Mo. 
San Francisco, Calif. 
Scranton, Pa. 
Seattle, Wash. 
Spokane, Wash. 
Spri-gfield, Ill. 

De Font Products Exhibit 

Atlantic City, N. J. 

NON-HEADACHE 

DU 
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per dollar 
HE DU PONT COMPANY leads the way in the pro- 
duction of more efficient and more economical explosives. 

In Dumorite, its latest achievement, it has made possible 

a great step in the reduction 
of explosive costs 

Dumorite is a new money-saving dynamite which gives you over 
lg more work for your dollar—a guncotton-nitroglycerin dyna- 
mite without a headache—a non-freezing dynamite which can 
be used successfully at any temperature. 

Dumorite has approximately the same strength as 40% dyna- 
mite and does the same work, stick for stick. And you can buy 
135 to 140 sticks of Dumorite at the same price as 100 sticks 
of 40%. 

Ask the du Pont Explosives Service Department through our 
nearest branch office how Dumorite can be used in your work. 
Ask that question in a letter outlining your requirements. Find 
out how this new development in explosives manufacture can 
cut your blasting costs for 1922. 

E. I. du Pont de Nemours & Co., Inc. 
Explosives Department, Sales Division 

Wilmington, Delaware 

NON-FREEZING 

ORITE 

Vol. 113, No. 25 
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raylor 
Ball Mills 

Combination Mills 

Three Compartment Mills 

Sturdy! 
Reliable! 

Weare just about toship eighteen 

i 7 ft. x 10 ft. mills to Brittannia 

Every Type of Lining Mining & Smelting Co., Ltd., 
Any Drive Brittannia Beach, BC. 

All Sizes These mills were sold against the 

b severest possible competition and 

F or Any Service after exhaustive investigation of de- 
signs of all bidders by the purchaser’s 

Wet or Dry engineers. 

Bulletin No. 103P—Yours for asking. 

TRAYLOR ENGINEERING @® MANUFACTURING COMPANY 
ALLENTOWN, PENNA. 

NEW YORK CITY PITTSBURGH AGO LOS ANGELES CHIC > SPOKANE 
30 Church Street 1133 Fulton Bldg. 1414 Fisher Bldg. Citizens Nat. Bank Bldg. 616 Mohawk Bidg. 

BIRMINGHAM EW ORLEANS SALT LAKE CITY TIMMINS, ONTARIO, CANADA 
Brown-Marx Bldg. 1215 New Hibernia Bank Bldg. Dooly Bldg. Moore Block 

Truck and Tractor Division, Cornwells, Pa. 

Export Dept., 104 Pearl St., New York City—Cable Address ‘‘Fecrsaltra’”’ 

W. R. Grace & Co., Lima, Peru International Machy. Co., Santiago, Chile International Machy. Co., Rio de Janeiro, Brazil 
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One of the 960 Vulcan 

Kiln Installations 

is near you 

You will probably find it to your advantage 
to call on one of the concerns that have in- 
stalled Vulcan Rotary Kilns. In these 960 
Vulcan installations, all processes are rep- 
resented. 

The illustration shows one 8 ft. x 150 ft. kiln 
in the plant of the Charles Warner Com- 
pany, Cedar Hollow, Pa. The Company 
also operates kilns at Swedeland, Pa. The 
cooler is 5 ft. x 61 ft. 

We'll gladly send you the names of concerns 
in your vicinity who have installed Vulcan 
Rotary Kilns; also send you Vulcan Kiln 
literature. 

VULCAN IRON WORKS 
Established 1849 

1733 Main Street Wilkes-Barre, Pa. 
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The World Most Kutvecinell Used 
Portable Electric Drills 

Although the man who buys a portable electric 
drill may care little about its mechanical con- 

struction, he is vitally interested in the service it 

will deliver. Purchasers of Little Giant Portable 
Electric Drills feel certain of their correct 

mechanical and electrical design. Their judg- sentinel 
side ea cat ment in selecting “Little Giants’’ is confirmed en ceaen ana 

c P as light as five pounds. They are 

being discovered daily. Every by a large majority of the world’s »portable easy to move from place to place, 

mew use suggests another. It - and may be operated in difficult 
is quite likely that in some part electric tool users and by performance records positions and angles, wherever 

of your work there is an oper- . + ° 99 there is electric current. Pos- 

ation which could be speeded through which “Little Giants have become sibly such a tool, operating at 

oe se famous on all classes of work. pena anceps. saprian_ ta 
Portable Electric Drills. would speed up your output. 

*‘Boundless Utility— ’ Write for Bulletins —Light Portability”’ 

: : 6 East 44th St. 
Chicago Pneumatic Tool Co. "Ne You 

EL-7 

Sales and Service Branches all over the World 

“BOYER PNEUMATIC HAMMERS --LITTLE GIANT PNEUMATIC AND ELECTRIC TOOLS 
CHICAGO PNEUMATIC AIR COMPRESSORS --VACUUM PUMPS::PNEUMATIC HOISTS 

LONG MODE PND SSD? RD Cedi ere oP. nmin 509,20 :1 00 0M ODD Dose 

Electric 
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A Magnifier for BOTH EYES— 

BINOCULAR MAGNIFIER 

Chief Advantages— 

Freedom of eye strain 

Improvement of general definition 

Perception of depth and true form 

Long working distance 

Metallurgical Microscopes and Photomicrographic 

Apparatus of all well known makes 

Write for Bulletin BM-1 for prices and description 

of Binocular Magnifier 

BRAUN-KNECHT-HEIMANN-CO 
FOUNDED 1852 

576-584 Mission Street, San Francisco, Calif. 

Assay—Industrial— Educational 
Laboratory Supplies and Chemicals 

importers—Exporters—Manufacturers— Distributors 
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P Screens, woven from Amsco Manganese Steel rods, are a ' 
| ae “ea solution for the most difficult screen problems. ee cel ¥ 

: ie You mining and mill men will find that these screens set up 
i ee sel a new standard of screen service. Fa ER 
b r Wear considered, Amsco screens are the cheapest in the end, 1 

especially in the screening of abrasive ores. 

ee ae | See that double crimp in the manganese wire. | | i 

a 

1 8 Eg / ie 
; te 7 

bl 
; | 

re , : 
Mt ee i: \ Sa Ee s * ; P 

s eee oe P| tin a 

Amsco screens are a development of a new process whereby 
; a a we are now able to supply rolled shapes and forgings of 

manganese steel, in addition to castings, in almost any shape 
and in any quantity. 

a. a Amsco is more than a name—tt is a broad helpful engineering 
service that aims to fit the right metal in the right place. 
Write us about your specific problems and let us help you 

i solve them. 

re | AMERICAN MANGANESE 
STEEL COMPANY 

* aq a : General Offices 
i me 5 Chicago Heights, Ill., U. S. A. 

” Plants 

Chicago Heights, III. Newcastle, Del. Oakland, Cal. 
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It Pays to be Particular 
about ROPE - 

EN who use rope in their daily work know 
how much depends on this product of 

twisted fiber. 
They know that the severe strains, friction and 

exposure to which rope is subjected make it both 
prudent and economical to use only the best rope 
obtainable. 
A large proportion of these men ask to be sup- 

plied with Plymouth Manila Rope exclusively. 
They are sure then that their rope will give the 
unfailing, enduring service that they require. 

Strength, durability and flexibility are as much 
a part of Plymouth Rope as the pure, high-grade 
Manila fiber from which alone it is made. 
Our booklet “The Use and Care of Rope” tells 

how to make your rope last longer. Send for it 
to-day. 

PLYMOUTH CORDAGE CO. 

North Plymouth, Mass. Welland, Can. 

Since 1916 all Plymouth Rope 7s” 
in diameter and larger, has con- 
tained a twisted paper marker, 
identifying it as Plymouth Rope. 

oe © 

Vol. 118, No. 25 
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PLYMOUTH 7222%« ! 
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American Smelting and Refining Co. 
Orders Another Hardinge Mill 

This is the second order received from this 

Company within the last three months. 

The Hardinge Mill has taken part in so many 

tests and won, that no longer do the leaders hesi- 

tate in making their selection. 

Here is another instance where a Company, 

well able to make the most exhaustive study, has 

cast its lot with the Hardinge Mill. 

Could there be a stronger endorsement of the 

grinding principle of the Conical Mill? 

—— es — V Se pga 

ms a il Waa L 
OADw Ay, NEW YOREHK,.N.-Y. 

SrANcre OFF ices 

SALT LAKE CITY, UTAH; NEWHOUSE BUILDING . 
LONDON, ENGLAND; 11 SOUTHAMPTON ROW 
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DRILL 

For Dies 

and Dollies 
A Vanadium Tool Steel— 

father of RedStarVanadium. 

COLONIAL No.7 
TOOL STEEL 

‘““My observations over 
a period of two years show 
that the dies and dollies 
made from your Colonial 
No. 7 give from 200% to 
300% longer service.”’ 

“One of its attractive 
features is the ease with 
which it can be satisfac- 
torily hardened in our 
mine blacksmith shop.”’ 

(Name on request) 

You can get better 
results from your drill 
sharpeners, and 
save money, with 
COLONIAL No. 7. 

Birmingham 

STEEL 
Cuts Faster—100% 

Reduces Breakage—50% 
Holds its Gauge 
Longer—50% 

HESE records are not merely our 

own tests—they are averages from 

the reports of mining companies. In every 

case they represent actual drilling by 

Red Star VANADIUM Drill Steel in 

their own mines. 

Red Star VANADIUM is upsetting all 

known standards for Drill Steel endur- 

ance, and for speed in cutting. It is 

proving a surprise in every mine where it 

is used. Continued repeat orders indicate 

it is a satisfactory surprise. 

Red Star VANADIUM results in your 

own mine will be the best evidence of its 

practical profit to you. 

At present we can make immediate 

mill shipment of all sizes. Write or 

wire nearest branch. 

Collen Steel Company 
Pittsburgh New York Chicago St. Louis 

Salt Lake City 

EDW. L. SOULE CO., San Francisco 

ADIUM _ Drill Ste el 

Vol. 113, No. 25 



June 24, 1922 Engineering and Mining Journal-Press 25 

Sectional view of Telsmith Primary Breaker. Parts let- 
tered are as follows:—A, rigid central shaft: B. sleeve eecen- 
tric; C, flanged head liner, on which head is adjusted; D, 
crushing head (does nct rotate); E, cast steel gear; F, jack- 
screws for adjusting head; G, split distance rings, (set fur- 
nished for different bottom openings); J, expansible taper 
bushings; K, oil pump. 

FIVE 
TELSMITH 
FEATURES 
THAT 
COMMAND 
ATTENTION 

1—Shaft is guaranteed absolutely unbreakable. 

2—Receiving and crushing areas are 20-30 per cent 
greater than in any other gyratory breaker. 

3—Crushing pinch is parallel to axis of crusher—just as 
long at top of the head as at the bottom. No slippage 
even with smooth gravel-boulders. 

4—Crusher structure is shorter, stronger and heavier 
(per inch of height) than in any other machine. 

5—Force-feed lubrication and perfect exclusion of dirt, 
Big reserve of oil, with constant cooling, straining 
and deposition of extraneous matter. 

Write for our Catalog No. 155 (Telsmith Primary 
Breakers) and Bulletin No. 2F2 (Telsmith Reduction 
Crusher). 

SMITH ENGINEERING WORKS 
3195 Locust St., Milwaukee, Wis. 

Canadian Representatives: Canadian Ingersoll-Rand Co., Montreal, P. Q. 

Old Colony Bldg. 110 W. Park Way, N.S. 2540 University Ave. Alamo Iron Works 
Chicago, Ill. Pittsburgh, Pa. St. Paul, Minn. San Antonio, Tex. 

50 Church St. ? Brunson Bldg. Franklin & Channing Aves. Sa't Lake Hdw. Co. 
New York City Columbus, O. St. Louis, Mo. Salt Lake City, Utah 

816 Otis Bldg. Appian Mchy. & S. Co. Bunting Hardware Co. 617 Hollingsworth Bldg. 
Philadelphia, Pa. Danville, Va. Kansas City, Mo. Los Angeles, Calif. 

261 Franklin St. 325 W. Main St. 523 Boston Bldg. 625 Market St. 
Boston, Mass. Louisville, Ky. Denver, Colo. San Francisco, Catif 



26 Engineering and Mining Journal-Press Vol. 113, No. 25 

In looking for a way to reduce production costs, you have no doubt con- 
sidered the use of electricity. 

When you think of electric operation, do not think of it merely as a more 
efficient way to apply the power that is generated in your plant or pur- 
chased from the central station. 

Think rather of the conveniences of electric operation—of operations 
facilitated by the use of electrical apparatus. Think of speedier opera- 
tion—speedier haulage. 

Think of electricity as a means of reducing the cost per ton by 
increased output at the mine within a given time. 

Westinghouse engineers will be glad to review any power prob- 
lem with you and will offer the best recommendations that a wide 
experience can afford. 

Production Westinghouse Electric & Manufacturing Company 

East Pittsburgh, Pa. 
Sales Offices in All Principal American Cities 

Westinghouse 
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Individualize your mill units 
with Dodge Friction Clutches 
Conservation of power and money by the segregation of 
machines or groupsis economically accomplished ina Dodge 
installation by the use of friction clutches or cut-off coup- 
lings. This makes possible individualization of machines or 

Dodge Split Clutch with Dodge departments with relation to the central power plant—elimi- 
en Se eee ee ee nates shut-down losses due to one machine break-downs. 

Thousands of these clutches have more than paid for themselves 
during their first year of operation. 

The selection of type (solid or split) except where conditions specifi- 
cally demand a certain type is largely a matter of preference. How- 
ever, when the selection is made on a quality and efficiency basis the 
choice must invariably be Dodge. 

Dodge equipment costs less to operate and replace than non-mechan- 
ical equipment—the reuse value is unusually high because they are 
built for use on any lineshaft and not as a specially designed unit 
for a single machine. 

Dodge Friction Clutches are stock products which can be purchased 
from your local dealer on the immediate delivery basis. 

DG@DSGE 
Dodge Sales and Engineering Company 
General Offices: Mishawaka, Ind. Works: Mishawaka, Ind.and Oneida,NY 

Power Transmission Machinery-Elevating and Conveying Equipment-Heavy Oil Engines 

Dodge Split Clutch with Rope 
Sheave mounted on sleeve. 

New York 
Philadelphia 
Pittsburgh 
Boston 

Cincinnati 
Newark 
Chicago 
Atlanta 

Minneapolis 
St. Louis 
Houston 

Seattie 
San Francisco 
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EMPLOYMENT SERVICE 
A LEADING organization desiring to fill 

an important position, for obvious ethical 
and other reasons, cannot invite directly 
the candidacy of any particular man. Sim- 
ilarly, no well-connected man will exploit 
personally his own qualifications, no mat- 
ter how receptive he may be to overtures. 
The undersigned has been retained by a 
national clientele for many years, as a 
medium for negotiating preliminaries in 
such cases. Your permission to send book- 
let discussing this problem and describ- 
ing the service, will in no degree obligate 
or compromise you. Strictly confidential. 
R. W. Bixby, Inc., 308 Lockwood Build- 
ing, Buffalo, New York. 

POSITIONS WANTED 
DOCTOR—Graduate Class A School. One 

year hospital internship. Eight months 
post-graduate work. Four years’ mining 
practice in Mexico. Speak Spanish 
Sober. Address Dr. B. O. Thrasher, 607 
North Oregon Street, El Paso, Texas. 

ELECTRICAL, mechanical engineer ; thor- 
ough practical experience in construc- 
tion and maintenance of mine and mill 
equipment; efficient operation of power 
plant; can handle men; location any- 
where. PW-457, Eng. & Min. Journal- 
Press. 

ENGINEER, accountant, expert account- 
ant, 5 years’ experience in mine account- 
ing and statistical work, 9 years’ general 
mining experience, graduate mining en- 
gineer, fully acquainted with construc- 
tive detail work and installation of cost, 
statistical and accounting Systems, at 
present employed but will be open for 
new engagement soon. PW-453, Eng. & 
Min. Journal-Press, Old 1 g Chicago, Il. eeree ee 

FOREMAN or ‘shift boss ; Mexico or r South- 
west ; 14 years’ experience in Mexico and 
Central America; a hustler, reliable and 
trustworthy ; references by wire or mail; 
will be available July 1st. PW-455. Eng. 
& Min. Journal-Press, Rialto Bidg., San 
Francisco, Cal. 

GRADUATE engineer 8 years’ experience 
in ore concentrating and leaching pro- 
cesses. 10 years’ in active charge of 
metal mining properties in Missouri and 
oa. ee re PW-440, Eng. 

in ourna ress, Ol Chisago” Tn Old Colony Bldg., 

MASTER mechanic and chief electrician. 
41, married, three years’ technical train- 
ing sixteen years’ general experience. 
Capable of taking entire charge of mine 
mill or smelter machinery; at present 

Soeenenern orn rereeere en ee enn eR RINIiias 

EXECUTIVES 
Bugineers and men of proven ability seekin - 
tions, find our service satisfactory. , 4, Mr. © PN. 

son can confidentially negotiate for you suit- 
able connections, as he has successfully done for 
thousands of others since 1908. Inquiries invited. 

CUCEOEDOGORAOCOODOROReRENeEsOReceEEEEEES” 0% 

POSITIONS WANTED 

employed in Central a available on 
thirty days notice. PW-438, Eng. & Min. 
: ee Old Colony Bide Chicago, 

METALLURGIST—Wide _ experience oper- 
ation, organization and in developments 
of new plants and processes. Best edu- 
cation, 15 years’ executive wishes lead- 
ing position pioneer work or old prob- 
lems, chemical or metallurgical nature. 
PW-390, Eng. & Min. Journal-Press. 

METALLURGIST, technical graduate, 
single, desires position as mill superin- 
tendent or ore testing engineer; 10 years’ 
experience milling and flotation ; 3 years 
in research laboratory large copper 
smelter, testing oils and ores for flota- 
tion. PW-454, Eng. & Min. Journal- 
Press, Rialto Bldg., San Francisco, Cal. 

MILL superintendent or general foreman 
wishes new connection; 13 years’ expe- 
rience cyanidation, concentration, flota- 
tion; married, age 32; technical training ; 
Mexico experience; references. Box 7, 
Pearce, Ariz. 

MILL superintendent, metaliurgist, with 
long, varied experience milling, cyanida- 
tion, gold or silver ores, foreign practice, 
desires charge of plant; expert ball-mills 
and counter-current decantation; gradu- 
ate, unmarried, Spanish. PW-442, Eng. 
& Min. Journal-Press, Rialto Bldg., San 
Francisco, Cal. 

MINING engineer, with many years’ ex- 
perience in mine and mill operation, con- 
struction and examination, wants suit- 
able position. PW-451, Eng. & Min. 
Journal-Press, Rialto Bldg., San Fran- 
cisco, Cal. 

MINING executive, technical graduate; 12 
years’ broad mining experience, at pres- 
ent superintendent; speaks Spanish; 
salary $500. PW-423, Eng. & Min. Jour- 
nal-Press, Old Colony Bldg., Chicago, Il. 

MINING engineer; experience covers engi- 
neering, shift boss, mine foreman, under- 
ground superintendent and assistant mine 
superintendent; available, on thirty days’ 
notice to present employers; speaks Span- 
ish. PW-424, Eng. & Min. Journal-Press, 
Old Colony Bldg., Chicago, Ill. 

MINING engineer, now managing small 
mine, desires greater field for capabili- 
ties; $400 per month up, according to 
conditions ; might take interest in attrac- 
tive enterprise. PW-452, Eng. & Min. 
Journal-Press, Rialto Bldg., San Fran- 
cisco, Cal. 

MINING engineer, 20 years’ as engineer, 
superintendent and manager in United 
States and Latin-America desires posi- 
tion. Wide experience in construction, 
development and _ operation. PW-439, 
Eng. & Min. Journal-Press, Real Estate 
Trust Bldg., Phila., Pa. 

SUPERINTENDENT, mine or mill, com- 
petent, dependable, eighteen years’ ex- 
perience Western States and Alaska in 
mining, milling, cyanidation and flotation 
of gold, silver and allied ores; last two 

POSITIONS WANTED 
SUPERINTENDENT or manager. Posi- 

tion desired by technical graduate, seven- 
teen years’ experience, development and 
operation of mining properties; Western 
States and Mexico. Contact and vein 
deposits. Spanish spoken. PW-444, Eng. 
& Min. Journal-Press, Old Colony 'Bldg., 
Chicago, Ill. 

EXTRA WORK WANTED 

AMERICAN engineering draftsman, mech.- 
struct., desires extra work in designing 
and detailing building or special ma- 
chines; San Francisco resident. EWW- 
450, Eng. & Min. Journal-Press, Rialto 
Bldg., San Francisco, Cal. 

ny 

Mining Property for 
Lease 

Valuable silver-lead mining property be- 
longing to A. E. Reynolds estate and lo- 
cated mainly in Colorado will be leased on 
reasonable terms and royalties to respon- 
sible parties for operation. 

Full particulars on request. This estate 
controls over ten thousand acres of the 
recognized most valuable mining properties 
in Colorado. 

A. E. REYNOLDS, Estate 
1555 Sherman Street, Denver, Colo. 

IMI PO s sesnnsoeannaseennnneeeoennoreesesensnnneseenssorenssnnoeconosootnnonssneveeeelt 

eecenenceccccceccces OCCOOCOSEORCOEEC CRED RCERORReeRERONANenetecenecnecncenesecteeces: 

PRECIOUS METAL 
ORES 

Wanted—ores_ containing silver, 
gold or platinum to be recovered by 
means of an entirely new process. 
We are also interested in galena, 
copper and iron pyrite. 

Great opportunity for mine owners 
or owners of mineral rights. Give 
price per ton and full particulars 
as to quantity and quality. 

Address Station D. Box 74, 
New York City 

‘A MINERAL COLLECTION WITH §-- 

EVERY IMPORTANT MINERAL 
125 specimens in collection, good sized, each 
specimen with label attached giving name, chem- 
ical nature and locality. An ideal collection for 
a study and display, $28. $0 delivered, Booklet 
of collection gladly sent. 

sseeecnnconenonscnccensoccnncessnneccnucessvcccncencensucnccccuscucnscesanecccesucnonnens 

RL Oneenenenencenceccccacccgcccsceccessceeers 
“GOUOCUODOREORESNSROESOREREROReReeeeSeeOe te 

The National Business Bourse, Inc. years with mica; available now; Al ref- I purchase beautiful and interesting mineral 
Confidential Negotiatore erences from past employers. Reply specimens. 

Association Bldg., Chicago PW-456, McGraw-Hill Co., Colorado GEORGE 8. SCOTT 
“eteeneonsnonssssssonsconsooosonsoosee Building, Washington, D. C. enna enesaU,,, Stroet.. New LOCK. ssssennsseennenons 

beeeennecerseenuvnncoreneceraceoneoneceeneeneocenesnesuenocosensoesenseencecesceverseromnsnsveeusouencenceucevecusnuenscnnevseucescesencuantaceunsuaneeuenseevennensenuenscauecocssenensgnseeaeuenneeccouensesuencenenstavendenduacesueneenenuenueasencenuencancanensessuavesoesucnuencaneancounsosssesedcsavsseevctscevecnossveneneranise 

DR YERS—Direct-hea 

prdouble sheild . 3 "Bh 4x 20 ft. £4 5 x x 
Drum D Soaecabedea. 5x i2 ft., Brigg: 
Steam Heated Air Rotary Dryers—4 x 0 ft., 
Steam Jacketed Dryers with etd xl 

2% x6 ft. wi 

Vacuum Drum Dryers—4 & x 10 36 ft. an 
a Shelf Dryere—6, 1 . 17 and 20 helt 

EVAPORATORS—1—Single effect, - a copper: 
effect with copper tubes. oe ~4 and 
1—Double and {Triple effect, all iro 

No. 4 | 7 30 Kelly’ 
fands; 6 6x6ft., 6x1 

ete Indust 
bas at frame presses of wood and tron. 

KETTLE al. fusion kettles; 250, 350, 
poo, 400 an 

roll pulverizers; No. 0, No. 00, N 

eveneecees 

ssevnuncuvunveenueveenuaveenuencnneonenvennenenencensennenensueneencenenneonenenneaneneeneensuscereonencevecncacencecenceveeneeeneey REDDUOEOOGEOOREROGESUCOSOEOCOSCHCEGHCLOCOOCIROGOOCOGEEOPOEGEGEOUGOSOGROCREGEOECAGESEGRGEGEGOGOEORCHOSORSOCUGEOUSERSOUECEUCCEOGOROEOUCUOUOUOURCAUCCEOAGOCECEGUCHOEGOGEOGEOEGOSCRORURCOEOROEORDUCOGEGOGEOEOOCERCEEDOCGHCOCEOOOOGUGREREUCUROCOGUCEOROCEGECUGROUSOOOECEORORCHOROROCOROCCCeneNCEseeecaeaeucuacnencey cueuensucreeensl 

Rotary Vacuum Dryers—4 x 10 ft., 5x — ‘ an a 5 30 ft. 

13, 17, 20 and 26 shelf, double 

— and 1—Triple 
ple effect, all copper. 

et Speeens _-i— se. 1100, oa om 3—No. 650, 2—No. 450,1 —No. 
0. 20, No. 9, No. 7. No. 5 and No. 4 Sweet- 
x and 8 x 8 ft. Oliver's: 2—6 x 6 ft., 

rial rotary filters; 1—4 x 4 ft. Industrial dewaterer; 

HYDRAULIC PRESSES—600, 350, 200, 100 and 65-ton hydraulic presses; 
one Anderson expeller; 200 and 125-ton knuckle joint scrap presses. 

500, 2000 gal. 
§00-gal. Dopp kettles; 80, 150 and 250-gal. jacketed copper 

ettles. 
KILNS—Rotary klins, 8 x 125-ft., 6 x 70 ft., 5 x 50 ft., 4 x 40 ft. and 3 x 20 ft. 

ee and 20-in. oa One mills; io. Es and No. 36 American t 
0. 000, Ni $end 5 ee 

mills;6x 8 ft..6x5 ft..5x4ft., 3x3 tt. Oe te in. Pebble and 

W. P. HEINEKEN, 95 Liberty St., New York. Telephone: Cortlandt 1841 

MACHINERY FOR SALE 
ee Oem, 44, 40 and 32-in. iron basket; 48, 40 and 26-in. copper 

eonmenbtheietuc. 5x 16 ft., 3 x 16 ft , with stirrer and steam jacket. 

A Se etek 

te yt et 

536 0. $228. —No. 2, 2—No. 3, No. 4 Williams and 1—Jeffrey E-8 swing hammer milis; 
ft., 6 x 50 ft. and 7 x 50 ft.; 1—Kent type “G" mill ;2—36 in. and 1—40-in. cage mills; 1——8 ft., 1—6 ft 

x 26 ft., 5 x 30 ft. and 6 x 35 ft. o—135 % 38 d 2—8 ft. Hardinge conical mills; 12 x 12 in., 18 x 12 in., 20 x 12 
re . 30 x 18 in., 32 x 10 in., 36 x 16 in., 42 x 14 in. roll crushers; No. 6, No. 1, 

stone mil 

1—6 x4 

van Oe 
.6x6in., 8x 10x 10x 10in., 7x1 

~ 12 x 14x 16, 12x 14x 18 
8x14 x12in.6x8 x 10in. 

jacketed kettles; SPECIALS—1—MeDou 
package and bag fi 

Sturtevant super-vibra 

glass lined tanks: 

Fone 26 In, 4 3 22 fe 
aw crushers; 2—No. 3'W! 

NS 2 and No. 3 Sturtevant ring ro 
i snd No. 2 mill and 1—36-in. Sturtevant emery mill; 1 ory pan: 

No. lan 2 Mead mills; 1—20-in. Monarch burr stone itt: ote. rr 

sniairpanh alles gal., 1,600 gal., 700 gal., 600 gal. and 300 gal. 

RETORTS—6—Buflokast 3100-gal. nitric acid; 1500-gal. acetic acid retorts. 

STILLS—Copper stills and iron stills with dephiegmators, condensers and frac- 
tionating columns; 25 % ce in. rg for solvent recovery or alcohol or 
ether manufacturing; Cc. with 2,000-gal. C. I. stills 
8 8x3 ft. beta eephthal seit: 50 gal. copper stills; 8—300-gal. 

VACUUM PANS—1—9 ft., 1—7 ft. 6 in., 2—4 ft. 6 in., all copper. 
8x16x12in., rie a 54 22 252 x12x12 

5x 

and weighing j Dag sewing Jigs; 
ores line excavator; .sooe 6x5 ft. 6 x 3 ft. Newaygo and 14 unit 

—Leschen aerial t cacmatls 
eement scales; i Briquetting Dr Sean: 8 x 10-ft. Emerick air separators; 

this oqutpment ts complete and tn good condition. 

milis; one No. 

500 and etirrers; 
steel jacketed 

16 x 12 
‘in., With jet condensers, 10% Ox 14x12 in.. 

and 1—Wedge mechanical furnaces; automatic 
machines 

tramway; ai 

Es vuvevenenvnsnsnsysevuvnsuevennveseneansuenusenenususenevesennenennnesnnnsneneceneseneasucncanacaveaesescscnanvaneceauneceveveveseversrnvnenen, 
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SALESMEN AVAILABLE 
SALES engineer, graduate engineer and 

full member A. S. M. E., at present repre- 
senting large mining machinery concern, 
seeks ‘similar opening ; fourteen years on 
construction and operation in leading 
capacity, with past three years on sales 
work, have developed broad acquaintance 
in West, Southwest and Mexico; can 
offer highest grade representation; also 
consider exclusive agency for reputable 
line this territory. SA-448, Eng. & Min. 
—_— -Press, Old Colony Bldg., Chicago, 

BUSINESS OPPORTUNITIES 
Producing Silver Mine 

Wanted parties to promote producing silver 
mine. Equity-Creede Mining Co., 501 
Thatcher Bldg., Pueblo, Col. 

m3 TUDUCHODORODUGUREDOSOOORDOORORORONSHOROCOtOceReeeoeneNeCenesetersecasecnenenoueceeensaseteoeesentersccter, 

The undersigned desires to interest 
capital in a valuable semi-developed 

COPPER 
PROPERTY 

examined and reported on favorably by 
eminent engineers. Convenient location. 
Owing to natural features copper produc- 
tion should not cost to exceed 8c. per Ib. 
An exceptional opportunity to secure con- 
trol of a substantial copper property on 
very reasonable terms. Engineers’ reports 
of mine and mill tests available. 

BO-449, Eng. & Mining Journal-Press, 

1570 Old Colony Bldg., Chicago, Il. 

CULERE DERE DN OEE ORE EOE RE DORR OOmE EEE bet ONT He neeeecemeen OE SnecooR oan taneonTE Heseneeeasoncoes 

UNDEOEDAGEROGOOUDOGONOHOEEONONOUOESORNOCOCGOSOeORONOROOOOROROROHOtOROCOROoeOsOreE 

PM QUCCOORECEREOOEOOOCROGEDEEL Jeggeeeneeteencetecccesoeececcccesces: 

SILVER MINING P PROPERTY 
In Austin, Nevada, consisting of approximately 
1200 acres, one-half of which are patented. Last 
owned by Austin-Manhattan Consolidated Mining 
oo Includes old mines of the MANHATTAN 

NG CO., with record production of over 
TWENTY MILLION None of the 
old mines are deep. 

WM. A. MARSHALL 
Resident Agent, Austin, Nevada. 

= 

Me 
* 

WANTED 

HARDINGE CONICAL MILL 
Second hand, 4% ft. x 16 in. to rent for period 
four months with privilege of buying if satisfac- 
tory. Will pay freight and give ample protection. 

d CARSON ADKERSON, Mining Engineer, 
Woodstock, Virginia. 

COPHONOUOOOUOOHONONOOONOOROOONOOONON OOOO? 
Mt 

Narrow Gauge Cars and Locomotives 
Hundreds of narrow gauge cars, all types, includ- 
ing push cars, flat cars, dump cars, coal cars and 
ash cars. Several hundred pair of wheels, 36-in. 

gauge. & 
50—Electric Storage Battery Locomotives, both 

broad, narrow gauge. 
Write for Special Bulletin No. 12 giving complete 
information. 
NASHVILLE INDUSTRIAL CORPORATION 

Jacksonville, Tennessee 
Fivvnovevuvenuvenvscnsocseevcnessecsvscncacesseosseecececscucocsescessnsuscenseesevsceeneeveesesenenssesds 

3 ro 

Sevennenscnnnvensecnnoncccensenenenseenter. 
OOORNNROORReceeececeeeeeeneeceecocccarce 

STEAM PUMPS 
200 New and used. Simplex and Duplex steam 
pumps—5% x 3%%x5,6x4x6, 7% x 4% 
x 10, 6 x 2% x 6, and other sizes. 

All offered at a@ bargain. 

NASHVILLE INDUSTRIAL CORPORATION 

Jacksonville, Tennessee 

SOCeesenenepeneregencucncnenscceneneneneane,, Fpecensennenecucnoesecnensnscscnvesenescsen, 

PIPE 
From Old Hickory Powder Plant, at Bargain Prices 
14,000 ft.... 16 inches 11,000 ft.... 14 inches 
Walls % in. thick. Either plain end or fitted 
with Van Stone flanges. 
Thousands of feet smaller sizes. 
Thousands of feet hydraulic pipe. 
Pipe was installed above ground, covered and pro- 
tected but never used. 
NASHVILLE INDUSTRIAL CORPORATION 

onville, Tennessee 
TUeOeOeeeneuecucensoenesceccusoucuaceen. 

DOUBLE DECK BUNKS 
For Construction Camps, Mine Bunk Houses, Ete. 
Width 30 in., height from floor 58 in., 
weight 90 Ibs. heavy steel fabric springs. 
6,000 bunks available for quick sale at 
low prices. 
30-in. Cotton Top Mattresses, used, but in 
good condition and thoroughly fumigated. 
NASHVILLE INDUSTRIAL CORPORATION 

Jackso 
-EOCEOUUNEGUORGURNOOREOCGORCOCSSCeaRoseneeneetS 
\vnenesnasanenssnananssassssenesesseoeiig 

BO 
Tenn. 
Pd iy 

FOR SALE 
Silver-Lead Mining Property 

Near Ainsworth, British Columbia, consist- 
ing of 540 acres Crown granted, concen- 
trator, compressor’ water power, build- 
ings, tools, equipment, timber; transpor- 
tation the best; execeptional opportunity. 
D. H. Nellis, owner, Ainsworth, British 
Columbia. 

% 

For Sale by the 

CENTRAL EUREKA MINING 
COMPANY 

at Sutter Creek, Cal. 

1—Double drum, geared, ho’sting engine in 

fairly good condition. Drums, 8-ft. 0-in. 

dia. by 30-in. face, cylinders 18-in. dia. 

by 28-in. stroke. Hoisted a two-ton load 

from the 4100-ft. Level with 80 Ibs. 

steam until displaced by the new winder 

last month. 

2—H. T. Boilers—Two 52 in. by 16 ft. and 

one 66 in. by 16 ft., good for 100 and 

140 lbs. steam pressure respectively, 

the latter be‘ng practically a new boiler, 

equipped with automatic oil burners, 

feed water regulators and oil feed 

pumps, two stacks and all steam piping 

and fittings necessary to run the above 

hoist. 

3—90-in. sheaves, with shafts and bearings 

for 1-in. rope. 

1—Norfolk belt driven compressor, 

cylinders 16-in. and 9%-in. 

stroke, in good condition. 

with 

by 18-n. 

Price—$6,500 net for all as it stands at 

mine. Hoist alone cost $8,000 when 
new. 

SNDDDONOOOOODDENOOUOOEOEOOOOOOOEDEODEOOROOUERROOOOOUEENAELORDORSOOOOORODORORONOOODOOEONODODOORSONEHODOOOOOREROOOOOREOOOOORONOOEEUOUOOOOEOEOOOSOOOeESOOOOOOeNCECOOOOoOOnOosoonooocOSTOO RoE 1s 

TAOeeeeeneenonnnnensenecnnenecaancenncecnnneneascnsnereccessncesores| SOGAUAONONNNNRNSNGURNOHECONOAONOEDeOOOROeDEaeaneAceeReneOseneneeueneeanceceoensescoescccegensseanoscescgs: 

FOR SALE 

One size No. 4 Myers-Whaley 

Shoveling Machine 
Thoroughly overhauled and 

first-class operating condition. 

ini 

For particulars address: 

Copper Range Company 
John M. Wagner, Purchasing Agent 
P. O. Drawer 30, Houghton, Michigan. 

SO ECO CCC 
“AUGNODEOOEOONOOOOOOGEROSEOOEDOOEOOEEORNEREOESONReRtENEDenOeeoOntonesOtneeecesooeeageosnen. 

FOR SALE 
Two New Lake Superior 

Shuveloders 
Never been uncrated 

Will Sacrifice for Quick Sale 
HUTTIG LEAD & ZINC CO. 

Baxter Springs, Kans. 
Cpennnneenenesceanenencuccenentcsconensenee:, 

'Z 

//ALH. SIMPSON Co. 
IRVIN S. THYLE 

Rebuilt Machinery 
129 Fremont St. San Francisco 

New Rails—Relayers 
Cars, Locomotives, Steel Products 

Send us Your Inquiries 

MERCHANTS STEEL & SUPPLY CQ. 
208 S. La Salle St., Chicago, Ml. 

AONRAenaseuetunenaeccceceuenensnsescecensnctseceey 

vesenesssnnenseusessngenenencssnsenene® 

Rau 
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MACHINERY FOR SALE 
HOISTS—Electric 

1—112-hp. Double Drum Hoist with 3-ph. motor. 
1—75-hp. Single Drum Hoist with 500-v., D.C. 

Motor 
1—22-hp. Single Drum Hoist with 3-ph. motor. 

HOISTS—Steam 
1—16 x 24 Nelsonville, Double Drum. 
1—10 x 12 H. & B., Double Drum. 
1—14 x 18 Lidgerwood, Single Drum. 
1—11 x 15 Gates, Single Drum. 
2—10 x 14 Davis, Single Drum. 
1—10 x 12 Vulcan, Single Drum. 
2—8 x 10 Vulcan, Single Drum. 
1—6 x 8 McFarlane, Single Drum. 
4—6 x 8 Double Friction, Single Drum. 
1—5 x 6 Davis, Single Drum. 
1—Anaconda Prospectors Hoist. 

COMPRESSORS—Belt Driven 
2—8 x 8 Bury, Single Stage. 
1—10 x 8 Franklin, Single Stage, 116 c. f. 
1—14 x 9 x 11 Franklin 2-Stage, 314 c. f. 
1—16 x 10 x 12 Ingersoll 2-Stage, 410 c. f. 
1—16 x 10 x 18 Leyner 2-Stage, 481 c. f. 
1—16 x 18 Ingersoll Single Stage, 505 c. f. 
1—25% x 14% x 14 Ingersoll 2-Stage os e. f. 
1—22 x 13 x 36 Reidler 2-Stage, 1400 c. f. 
6—15 x 26 x 24 Laidlaw 2-Stage, 2570 c. f. 

COMPRESSORS—Steam Driven 
1—6 x 6 x 6 aa Single Stage, 29 c. f. 
1—14 x 14 x 22 Rand Single Stage, 391 c. f. 
2—14% x 16 x 10 x 17 Leyner 2-Stage 427 c.f. 
1—14 x 16x 9% x 16 Norwalk 2-Stage, 558 c.f. 
1—16 x 18 x 11 x 22 Leyner 2-Stage, 648 c. f. 
a oe 15 x 9% x 12 Laidlaw 2-Stage, 

e 
1—18 x 30 x 26 x 16 x 24 Laidlaw 2-Stage, 

1314 ¢. f. 
2—9 x 17 x 15 x 9% x 12 Laidlaw 2-Stage, 

1400 c. f. 
1—8 x 8 x 4% x 2% x 8 Clayton Co., 2 Com- 

pressor. 

FILTERS 
1—14-ft. x 12%-ft. Portland. 
1—14-ft. x 12-ft. Oliver. 
4—12-ft. x 9-ft. Portland. 
2—12-ft. x 8-ft. Portland. 
1—12-ft. x 7%-ft. Portland. 
2—Butters Filters in Steel Tanks, 83 ft long x 

1l ft wide, containing a total of 299 leaves, 
9.7 ft. x 5.2 ft. 

2—No. 850 Kelly Filters. 
6—No, 450 Kelly Filters. 
1—24 in. x 24 in. Perrin, 
1—24 in. x 24 in. Johnson, 

11—6 ft. x 6 ft. Filter Leaves. 
12—5.4 in. x 4.6 in. Filter Leaves. 

THICKENER MECHANISMS 

55 plates 
55 plates. 

4—40-ft. - 7-ft. Thickener Mechanisms, with 
steel tank 

2—40-ft. x 12-ft. Thickener Mechanisms, with 
trays. 

2—36-ft. x 12-ft. Thickener Mechanisms, with 
trays 

3—32 ft. dia. Thickener Mechanisms, only. 
2—30-ft. x 10-ft. Thickener Mechanisms, with 

steel tanks. 
3—28 ft. dia, Thickener Mechanisms, only. 
1—18 ft. dia. Thickener Mechanisms, only. 

e have a large number of both steel and wood 
tanks which we can arrange for use with above. 

AGITATORS 
6—10 x 10 Dorr Agitators with steel tanks. 

SAMPLERS 
3—No. 1 Vezin Samplers. 
4—No. 2 Vezin Samplers. 
3—No. 2 Double Vezin Samplers. 

CLASSIFIERS 
7—45-in. Akins. 
3—Model C Dorr Duplex, 19 ft. 8 in. long. 
1—Model C Dorr Duplex, Standard length. 
1—Allis-Chalmers Annular Classifier. 
1—Richards Vortex Classifier. 
1—4-in. Richards Pulsator Classifier. 

Hydraulic Cone Classifiers. 12 ft. to —?ft. 

Complete Machinery Stock List sent on request. 

The Morse Bros. Machinery & 
Supply Co. 

1734 Wazee St., Denver, Colo. 

tnnnecenencusencacconacecsey: 

SascLERRARANSNSNSERAAERSENCRREUIEONUROSENTE TERENCE NINN DESTINIES 

“The House of Dependable Service” 

New and Relaying 
Rails 

of all Sections 

HYMAN-MICHAELS CO. 
People Gas Building, Chicago, Ill. 

Branch Offices: 
1324 Woetuar® Bidg., New York 

2115 = ange Bldg., St. Louis 
1313 First Nat'l - Bldg., Pittsburgh 

Write or wire when in the market te_ 
BUY or SELL 

Please Mention this Publication 

CEOREOLODOOSEONDEDADEOOOEOAADA EAST EEOURORAneceneneneanCeseaenenenecoaenecenaneneeeceesontecesoesacseneges. FoR PORRREERERA DORON EADUROOAEOCOCRODUSEOODROOEGROAEDOOURDDO ODE ROcEReORR eGR BORD OREO OE EERE 
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Justinian Caire Company 
SAN FRANCISCO. CAL. 

The Calkins Company 
LOS ANGELES, CAL. 

Made for 1—3—5 or 10 

“ADV ANCE” crucibles 

COMBINATION 7. ee 
Lee requirements of 

MELTING 
AND 

MUFFLE 

FURNACE 

the Assayer 

Tangential firing 

Circular crucible 

chamber 

Uniform muffle heating 

| : | & 

AMERICAN BRIDGE COMPANY 
Empire BUILDING 71 Broapway, New York 

Manufacturers of Steel Structures for all Classes 

particularly BRIDGES AND BUILDINGS 

SALES OFFIGES: 

NEW YORK, N. Y. 71 Broadway St. Louis, Mo. Liberty Cent. Trust Building 

Philadelphia, Pa. 

Boston, Mass. 

Baltimore, Md. 

PITTSBURGH, 

Buffalo, N. Y. 

Cincinnati, Ohio 

Atlanta, Ga. 

Cleveland, Ohio 

Detroit, Mich. 

CHICAGO, ILL. 

PA. 

. Widener Building 

120 Franklin St. 

Continental Building 

Frick Building 

Marine Nat. Bank 

Union Trust Building 

Candler Building 

Guardian Building 

Beecher Ave. & M.C. R. R. 

. 208 So. La Salle St. 

Denver, Colo 

Salt Lake City, Utah 

Duluth, Minn. 

Minneapolis, Minn. 

First Nat. Bank Building 

Walker Bank Building 

Wolvin Building 

7th Ave. & 2nd St., S.E. 

Pacific Coast Representative: 

U. S. Steel Products Co., Pacific Ceast Dept. 

San Francisco, Cal. 

Portland, Ore. 

Seattle, Wash. 

Rialto Building 

a Selling Building 

4th Ave. So., Cor. Conn. St. 

Export Representative: United States Steel Products Co., 30 Church St., N. Y. 

ee 
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WORTHI NGTON 

ANNOUNCEMENT 
The undersigned announces that it has purchased all draw- 

ings, records and patterns covering centrifugal pumps and 
pumping engines manufactured by the Camden Iron Works, 
Camden, N. J., and formerly sold either direct or through R. 

D. Wood & Co., (Philadelphia) and others. 

Orders for complete pumps and repair parts for the above 
will be given prompt attention by the Worthington Pump and 
Machinery Corporation. 

Your further business is solicited. 

WORTHINGTON PUMP AND MACHINERY CORPORATION 
Executive Offices: 115 Broadway, New York City. Branch Offices in 24 Large Cities 
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My cuuoasvennanennsscngerscanennenacegngennarisaganeneasaiensvaeaaaiiigne tererenennee renee veonnenennnene peveenanevenenronnenerennettttteniin seeenenenteny wanite ' vine ' wine veueanenenentany Vuuscarceceaeoncusucurenacatesneaenacentt euneneneeenienaael 

Yours for the asking 
Fill out the coupon at once 

The “Cement-Gun” Book contains the 
following bulletins. Let us know what 
bulletins you want. 

ney GODIN awakes Ckbseeeadaceceesa 114 
a Bk Ee re rere ere Tre 131 
Decay of Timbers in Return Air Courses......... 133 

IIE 8 6 a.cr 6 F.d.64 a Gee cudcenedeseuwcaes 134 
Pe SN ONS nh vc wee atnedneneewews 122 
See Ae Be FN as data sacdeaquabacactéonn 

The Cement-Gun Co. Inc. 
Allentown, Pa. 

BRANCHES: 

New York Pittsburgh Chicago Sioux City rs 
Los Angeles Spokane oe 

Agents in Eastern Canada: General Supply eo” 
Company of Canada, 356 Sparks Street, Cd 
Ottawa. Foreign Agency: International Ps i 
Cement-Gun Company, 50 Maria Plaats, * ao 
Utrecht. Holland. ¢ yy 
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LIDGERWOOD 
MINE HOISTS 

Steam Hoists up to 1000 hp. Electric Hoists any size 

Mine conditions vary, and a successful haulage plant must be designed to 
meet the particular conditions of the mine it is to operate. 

THE LIDGERWOOD METHOD is to first study the work to be done, and 
then recommend the type and size of hoist best fitted for the work. 

This method, combined with careful attention to design and construction of 
every detail, has made the success of the LIDGERWOOD HOIST. 

We w:ll send an engineer to study your mine conditions 
and recommend the best type of hoist to meet same. 

Send for Catalogs on 
Electric Mine Hoists and 
Steam Mine Hoists. Just 
issued. 

Lidgerwood 
Mfg. Co. 

96 Liberty Street 

New York 
Philadelphia Pittsburgh 
Chicago Seattle 
Cleveland Los Angeles 
Detroit London, England 

Sao Paulo, Brazil Apartado 812, Mexico, D. F. 

Fairbanks, Morse OG 

A Strong, Durable 
Scale for Accurately 
Weighing Valuable 
Metals 

This all metal scale is designed 
to meet a special service. In the 
trades where valuable metals must 
be accurately weighed, this scale 
will give the utmost in sensitiveness 
yet has the required strength to 
withstand heavy service. 

The suspended platform feature 
absorbs all platform movement 
before it reaches the bearings, 
keeping bearings and pivots in 
continuous contact and prevent- 
ing scraping and wear. This 
assures sustained accuracy and 
long life. 

LL ee ee 

Oil*Engines - Pumps - Electric Motors*and Generators - Fairbanks Scales - Railway Appliances - Farm Power Machinery 
i ee 
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Really Close 
Screening — 

Such as the Impact Screen has already brought to 

a great many mills, will speed up your regrinding 

department in a way that will surprise. In addition, 

the Impact Screen will materially reduce your bills 

for wire cloth, and handle a tonnage that is incom- 

parable. 

Really close screening is a profitable subject to look 

into, particularly at present. May we send you a 

copy of Bulletin 9-B, which covers the matter 

thoroughly ? 

THE IMPACT SCREEN atari i aa Co. 

for wet or dry screening. This New York Office: 30 Church Street 

is the wet screen, with distributor. Milling Machinery and Smelting Equipment Since 1860 

CLEVELAND 
“Pocket-in-Head” Drills 

Why pay more 
for Power ? 

Why not pay less? In Cleveland Pocket-in-Head Drills we have 
produced a fine mechanism that strikes a harder, more uniform blow 
with the least operating and upkeep cost of any drill on the market. 
This exclusive Cleveland Pocket-in-Head feature means greater foot- 
age drilled. It means that you get more work per hour for less 
money. And we stand prepared to supply you with a drill in order 
that you may prove this—at our expense. Get in touch with us. 

TRY ONE AND KEEP TAB ON THE RESULTS 

CLEVELAND ROCK DRILL CO. 
3743 East 78th Street, Cleveland, Ohio 

EASTERN HEADQUARTERS: PACIFIC COAST HEADQUARTERS: 
Guy Gregory, Mer. C. J. Albert, Mer. 

Room 526, 30 Church St., New York City 515 Mission St., San Francisco, Cal. 

MIDDLE WEST HEADQUARTERS: Canadian Trade supplied by 
Colman O'Shea, Mer. Cleveland Pneumatic Too] Co. of Canada, Ltd. 

570 Gas & Electric B'dg., Denver, Colo. Toronto, Ont. 

CLEVELAND “VERIBEST” HOSE and “NEVERLEAK” COUPLINGS 
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If you can select 
your own dryer 

well and good; Bartlett & Snow will be glad to 
have your specifications and will be glad to figure 
with you. 

But if you cannot make your own selection; or, 
if you want to have the suggestions of men who 
are handling drying problems every day in the 
week, just put your requirements up to Bartlett 
& Snow engineers. They’ll be glad to tell you 
just how your work should be done. If it can be 
done properly in one of the thirteen different 
types of Bartlett & Snow Dryers they will tell 
you which one it is. If it cannot be done in a 
Bartlett & Snow Dryer they will frankly say | 
so too. 

Just specify the hourly tonnage, the amount of 
moisture in the wet material and the amount of 
moisture (if any) that may be left in the product. 

THE C. O. BARTLETT & SNOW CO. 
CLEVELAND, OHIO 

WE SPECIALIZE 
on prospecting outfits. Made in 
many different styles and sizes to 
meet every requirement. 

Send for our new Catalog 

P.C.-1 just issued 

RIX COMPRESSED AIR 
AND DRILL CO. 

San Francisco and Los Angeles 
No. 66 Complete Outfit. Heaviest piece weights but 250 Ibs. 

LUNKENHEIMER 
Valves and 

Engineering Appliances 
GLOBE, GATE, CHECK, tHE LUNKENHEIMER ¢e: WATER COLUMNS, COCKS, 
POP SAFETY, BLOW-OFF, pear adiemenvemue te WHISTLES, INJECTORS, 
THROTTLE, SAFETY HIGH ecto LUBRICATORS, OIL ano 

NON-RETURN VALVES, ETC. gu vom Guecuenati Sach GREASE CuPs,ETC, 
EXPORT DEPT, 129-135 LAFAYETTE ST., NEW YORK 

SAFETY —ECONOMY—PERMANENCE 
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GREASE 

Ss 
AIR DRILLS 

| 
has a patented valve mechanism 

It has the quickest movement of 
¢ Arto Grease and OmegaGrease are two lubri- ‘ 

: any valve made. This enables the cants manufactured especially for use in air oper- 

ated tools and drills. 

The amount of work these tools can perform blows. The valve cuts off early ee 
—- — age semana the _ of allowing the air to expand, thus & 
speed at which they operate and second, their ee : : e > 
ability to render a maximum of uninterrupted Saving power. It has proven its 33 

service. 

To attain the first, the lubricant used must be 
light enough to feed properly in the presence of 
moist air and water. To insure the second, the 
lubricant must be of a consistency which will not 
waste excessively or require too frequent replace- 
ment. 

Ario and Omega greases adhere to wet surfaces 
and are not washed off by the action of moist air. 
They do not gum or corrode. 

If you have ever experienced trouble in the 
lubrication of these high speed tools, let us demon- 
strate how perfectly Ario and Omega greases 

STANDARD OIL 
COMPANY 

(INDIANA) 

Chicago, Illinois. 

hammer to strike hard and fast aa 

superiority. It is one of the rea- 
sons why 

COCHISE DRILLS 
USE LESS AIR 

WHILE DRILLING 
MORE FOOTAGE 

Arrange today for a free demonstration 

on your own property. 

Cochise Machine Company 
Los Angeles, Cal. 
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Nothing but cars—that’s all 
we’ve built for 50 years. Our 
whole factory devoted to your 
requirements in this line. 

Catelogues on request 
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The Watt Mining Car Wheel Co. 
Barnesville, Ohio 

Denver: Lindrooth, Shubart & Co., Boston Bldg. 

San Francisco: N. D. Phelps, Sheldon Bldg. 

_ Philadelphia: Edelen & Co., 235 Commercial Trust Bldg. 

SUPUDUAGHLAUIOONOEDEDOGEDUUEONAUOEOOUOUOEUESOEVORSUEUSUQEGEOEUGUONDGOEDSUOGUAGEOUOGOEOSUONUADEUSONGOCOSOGDEDSUASOUOOOUSUOSUADOSUSUSUOUOUOUODONGEOEDAUOSODOEOSDOBUUOSUEOOOOGODOUNOOUDNUNDOOOEOGOOUSON00ER0000000000000000000000000000N00000 
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MN 

Gasoline Locomotives 
For all Industrial Hedbies I 

Ask for Bulletins 

‘ THE FATE-ROOT-HEATH CO. 
Plymouth, Ohio, U. S. = 

Hiimimmttt 
SUSUUADAAAAAGMSERAMAUEUSOOUAOUUD ALE teagseAs te 
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(ROTARY CAR-DUMPERS FOR MINE CARS @seeuay 
(QRAVITY, ELECTRICAL ¢ oR PNEUMATIC a. SS ae See a 

“SOLIDCAR” SELF-DUMPING CAGES } 
CAR CONTROL AND CAGING EQUIPMENT 

(ecarre DUMPERISIEQUIPMENT Taha eal 
@ 

Sa . z ROTARY CAR - DUMPERS 
2 STANDARD GAUGE RAILROAD CARS 

THE MECHANICAL SPRAGGER 
TIC TRIP CONTROL EQUIPMENT 

“See Information in Keystone Mining Catalog’”’ 
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Oil Burners l and 8 o a “= = = | “< Ze) & oo a] c= @ @ 

Fire Clay Products Metallurgica! Furnaces 

THE DENVER FIRE CLAY COMPANY 
Denver, Colorado, U. S. A. 

New York Office: 50 E. 4ist St. Utah Dept., Salt Lake Oilty 

-SUUGGUUDANLAUEGUODANUOOGUEOUOANOUOOqANANEONODEOOGESODnOUAdEUNOGOUOONEOEOEODEOEEOOUGNOOOEOUOOEOOEOEOUEGOOGOOUOGNOEOODEODEOEOSUOEOUOUSUCOUGOEOGEONOUEGoONnOuORUOOD SUOUENELELELTUDNNEUOOETOOULOEOUEDENOUEOGEL 
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ROBERTSON PROCESS METAL : 
A Rust and Corrosion-Proof 

Building Material for 
Permanent Roofs, Siding and Trim 

Write for Sample 

H. H. Robertson Co., Pittsburgh, Pa. 2 ° c . 2 $ c ° % 
FULEUDUUOOOUUADONOAUGHAOOOODOOOODOONEOEEDOGOOOEE. 
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An Atlas Gasoline 

Locomotive for $1400 
Having draw bar pull of 1500 lbs. This 

is a sturdy, substantial, effective locomotive 

that will stand up to its job and perform. 

“You Can’t Afford To Be Without It’ 

THE ATLAS CAR & MFG. CO. 
Enginecrs Manufacturers 

CLEVELAND, OHIO 
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The 

West Virginia Rail Co. 
Manufacturers 

Light Stee. Rails 
and Accessories 

8-12-16-20-25-30-35-40 -45-Ibs. per yd. 

Huntington, W. Va. 

FT Sinenennancceacennguenacgncneanenacecceneeceeeseneey™ 
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OTTUMWA IRON WORKS 
OTTUMWA, IOWA 

Manufacturers of 

Electric and Steam Hoisting Engines 
and Mine Mine Equipment 

Ottumwa Patent ROLLER |} BEARING TRUCKS 
For Mine and Industrial Cars 
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UGNNDOADELUAUSADUGEEUAOOOUOGOSEONSODASURUDUEEODONSULOSACCEOGASSUUESEOOSEUNGEOUUUESEOUESUOOAOEOOUEEOUGGSOOOUSLOUGEEOONCNSUNGONDONOSOOUORSUOGCUDIOONDOAcdOOUOAE ic 

H-K-PORTER CO. 
PITTSBURGH, PA. 

UUGUEUOUANEUOOUUCRORDEAOUGODOREROAGUUOUEEEOROUCUUOUEEOSEAUUOUOUOREROOUGOOOODOROGSONUOUUDOESSESOOOOUUUEUOROOOOEUOOUEONOAOONUCUOUOOESODOUOOUUSERSEROOUOOOOUEENNOORS SUPAAOCUUTTATTALAADAAETA CUENTA EEE 
DUTT 
au 

ELECTRIC TRAMMING LOCOMOTIVES 

Trolley—Storage Battery—Combination 
Narrow or Wide Gauge 
Light or Heavy Hauling 

= Goodman Manufacturing Company, 

iF 

Chicago 
Illinois 

(A) 
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the installation of an American 

Gasoline Locomotive. 

No overhead trolley, no power 
plant, no charging apparatus, no 
rail bonds—only track, gasoline 
and this locomotive. And the 
fuel consumption is negligible. 
The “American” is built in sizes 
from 4 to 7 tons, for gauges 
ranging from 24 to 5614 inches, 
and has a drawbar pull of 1600 
pounds. Simple yet powerful. 

11 “Reasons Why” 

It’s a mighty fine investment 

1—Hercules F:ve Main Bearing heavy duty 
type motor with Monarch Governor. 

2—Most efficient cooling system. 

2——Telescopic design coupling enclosed in 
transmission housing. 

4—Self-aligning axle bearings—defy uneven 
ral. 

5—Hardened steel sleeves on axle and jack- 
shaft bearings. 

6—Positive sanders to all whe_ls. 

7—Straight ahead full direct vision. 

8—Accessibility to all parts. 

9—Simple! Anyone can run or repair it. 

10—Lowest possible maintenance and upkeep 
costs. 

11—Extremely sturdy construction. 

Want details? Just write for them! 

The Hadfield-Penfield Steel Co. 
Bucyrus, Ohio 
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Mine and smelter haulage costs} Details of 
are enormously reduced through} field procedure 

Engineering and Mining Journal-Press 37 

for the petroleum geologist— 
This is a complete handbook on the specialized 
field methods that have brought about the pro- 
ficiency of the modern oil geologist in the analysis 
a structural conditions found in the oil 
elds. 

Field Methods 
‘in Petroleum 

Geology 
By G. H. Cox, Ph.D., E.M., formerly Professor of Geology. 
Missouri School of Mines and Metallurgy, C. L. Dake, 
Assoc’ ate Professor of Geology, Missouri School of Mines 
and Metallurgy and G. A. Muilenburg, Assistant Professor 
of Geology, Missouri School of Mines and Metallurgy. 

305 pages, pocket size, flexible, illustrated 
$4.00 net, posipaid. 

In the introduction, are summed up briefly and 
concisely the various methods of oil accumulation, 
as they are ordinarily conceived. 

Chapter I describes the instruments commonly 
used in the field work of the petroleum geologist; 
Chapter II outlines instrument methods in gen- 
eral use; in Chapter III are discussed the various 
geologic criteria that are used in correlating beds 
and identifying structures; and Chapter IV is de- 
voted to the personnel of the field party, to the 
actual field procedure in reconnaissance and de- 
tailing, and to the preparation of the map and 
final report. 

Examine this helpful book 
for 10 days, FREE 

7 cee Cxom/i/nalion Coupon 
: McGraw-Hill Book Co., Inc., 370 Seventh Ave., New York. : 

a You may send me on 10 days’ approva:: Cox’s Feld Methods in i 
= Petroleum Geology, $4.00 net, postpaid. I agree to r.mit for the & 
§ book or return it postpaid within 10 days of receipt. ; 
i 
' i 
Bocccee- I am a member of the A. 1. M. M. E. 1 

i i 
OS wath g I am a regular subscriber to Eng. and Mining Journal-Press. 7 
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ee Monarch 
an 

Metals Continuous 
Revolving 
Furnaces 

Motor driven, non- 
crucible. built in 
capacities from 20U 
to 4000 Ibs. per heat. 
Oil or gas may be 
used as fuel. 

Catalog on Request. 

The Monarch 
Engineering & Mfg. Co. 

1206 American Bldg., 
Baltimore, Md., U. S. A. 
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McKiernan-Terry Drill Co. 
aanufacturers of 

Core Drills—Pile Hammers 
Lifting Jacks 

21 Park Row, New York 

AMM 
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CORE CONTRACTORS 
For Diamond Drilling for ary mineral—including coal and 
oil, in any field. Established 1884. Ask for booklet 2122. 

Sullivan Machinery Company 
126 SO. MICHIGAN AVE., CHICAGO 

SHOUSEUVAAELDOOUEESURODLEOAUALOUUSUAUUSEUOUOCUEOUEEOUUUEDOUOAEEOOUCEEDVONEDEUGEEEORUGDOOONSPOOOEEEOUOUEUOOUODOUGOEOUOCEROUPEREOOOREEOOEESOOEEEIOUGCOEOOEREDCOREEOUOEDSS SOUCEUEEDUAUAOOORDEODOUAUUOUEAEREAEAONONORESOOOOONE 
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DOBBINS CORE DRILLS 
I—Swing Drill Head 
2—Drill at Vertical or 90 degrees. 
3—Positive and Sensitive Feed. 
Can be quickly unlocked to swing in a horizontal plane from 
& working position; clearing the way for hoisting and lowering 
wools—avoiding moving back the drilling machine and reseting 
it in its original position. For drilling angle holes the Grill 
head will also swing through a complete circle in the vertical 
plane. Write for Catalog 16. ’ 

Dobbins Core Drill Co., Inc. 
147 W. 42nd St., New York City 

FL UUUOVODADOEA AOA AAEEGEAUOAEDEDEEUEGUNLAAE ULAR EEUU AEASOAEO HAGUE EAPO PEED TDS 

POCO Eee 
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WE LOOK INTO THE EARTH 
by using diamond core drills 

We test coal and ore lands, foundations for 
dams, bridges, etc. in any part of America 

Pennsylvania Drilling Company 
1812 West Carson S%. 2623 Whitehall Bldg. 

Pittsburgh, Pa. New York 

UUUOREAUEOAEEUAAUUOUREAODOUAUEEEEOAAUAUEEEEAEOUEEE 
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E. J. Longyear Company 
Minneapolis, Minnesota, U.S.A. 
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ia 
The ‘‘Buff’’ transit will absolutely secure to you a 
prestige which you can secure in no other way. 

Send for Catalogue 29 

Buff & Buff Mfg. Co., Jamaica Station, Mass. 
Chicago, 231 No. Wells St. 46 Dey St., New York 
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PUMPS 
INDUSTRIAL — AGRICULTURAL — MUN ICIPAL — RESIDENTIA; 

A TYPE FOR EVERY SERVICE 
Bulletins on request. 

THE GOULDS MANUFACTURING COMPANY 
Seneca Falls, N. Y. 
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“WAINWRIGHT” 
EXPANSION JOINTS 

High and Low Pressure Designs 

Alberger Pump & Condenser Co. 
140 Cedar St., New York City 

Philadelphia Chicago 
Boston St. Louis 
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PELTON 
HYDRAULIC TURBINES 

Valves, Governors, and Centrifugal Pumps 

THE PELTON WATER WHEEL CO. 
Hydraulic Engineers 

1986 Harrison Street 100 Broadway 
San Francisco New York 
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DE LAVAL STEAM TURBINE CO. 
Trenton, N. J. 

Steam Turbines, single and multi-stage, geared and 
directly connected, and for belt and rope drives; for all 
steam conditions; capacities up to 15,000 H. P. Catalog D. 
Complete Turbo Generator Sets. 
Double Helical Speed Reducing Gears for high speed 
service. Catalog G. 
Centrifugal Pumps, single and multi-stage, horizontal ° 
and vertical shaft, for all heads and capacities. Catalog B. 
Centrifugal Blowers and Compressors for all deliveries 
and all pressures up to 125 Ibs. Catalog L. 

Td 

st 
Tee eee ee 

NOTHING NEW! 
Falk Gears have 
ALWAYS been 

strongest at the base. 
The Falk Corporation 

Milwaukee, Wis. 
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= BEVEL GEARS 

FAWCUS MACHINE CO. PITTSBURGH. PA: 
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Since 1864 
Pumps, 

we have been building Centrifugal 
Hydraulic Dredges and Steam Engines. 

You can depend upon the Morris reputation. 

Morris Machine Works, Baldwinsville, N. Y. 
Pitteburgh Office: Harris Pump & Supply Co. 
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Partial List of Prominent Users: 

Alaska _ Gold Mining Co.. Anaconda 
Copper Mining Co., Arizona Copper Co.. 
Inspiration Gene. Copper Co., 7 a Copper 
Co., U. §. Smelting & Refining Co . ete. 

The Krogh Pump & Machinery Co. 

Krogh Sand Pumps 
You can’t stop the abrasive action of sand—but you can 
regulate the pump design so as to reduce the damage done. 

That’s just the way Krogh Pumps are built and we invite your 
inspection of them and call your attention to 
their easily removable deep-chilled, car wheel 
iron liners and impellers. Catalogs sent on 
request. 

147 Beale St., San Francisco, Cal. 

Sinking Pumps—Centrifugal Pumps 
Motor Driven Pumps—Dredge Pumps 

t SUUCUTUTEACCUOEE CUE eee 

Locomotive Gears 

Hoisting Gears 

Pump Gears 

Cutting Machine Gears 

Trolleys—Pole Heads 

Flexible Couplings 

Heat Treating 
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Power Engineering 

RDNUTTALL COMPANY 
PITTSBURGH sig: PENNSYLVANIA 

All Westinghouse Electric and Mfg. Co. District Offices 

are Sales Representatives in the United States for 

Nuttall Electric Railway and Mine Haulage Products. 
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"SAMSON ELECT 
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Gears of Repute 
Phillie Gear’s Gear Service applies to every size and type of gear 
you may require. Our equipment is most complete and our me- 
chanics are past masters in the art of gear making. Not a false 
motion is made in the routing of your order and you benefit in 
hours saved on every gear. Try us in an emergency and prove it. 
Get a late copy of the “Phillie Gear Book.” You need it in your 

equipment library. 

PUUDEUDOOAUUE Eee eee “Hurry Orders and Breakdown Jobs’’— 

IMMEDIATE ATTENTION. 

eGo, EAR: 
Philadel phi URN WorksPhilsdeishia 
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eT WUE ES 
1) 3 70 Bb 

KANSAS CITY,MO. U.S. o 
Ne 
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APG 
Strongest at the Base 

Where Strength is Most Needeu 

Catalogue No. 265 

Niles-Bement-Pond Co. 
111 Broadway, New York 
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2 S. FLORY MFG. CO.,BANGoR,PA. i 
= 95 Liberty St., New York = 
g House Building, Pittsburgh, Pa. z 
= MARK Monadnock Block, Chicago, IIl. = 
= Getthe Chas. T. Lehman, Birmingham, Ala. = 
= Catalog Banks Supply Co., Huntington, W. Va = 
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Every year “Engineering and Mining Journal-Press’’ 
Gives you the equivalent of these 26 books 

covering every angle of mining 

SURVEY of the contents of “Engineering and Mining 
Journal” for 1921 reveals the interesting fact that the equiv- 

alent of these 26 books of standard size was published. 
Book Pages 

Advances i in Mining Methods Underground...................--.------0---0--- 1 350 
. REPERCE CARMEO hoot 1 350 

Forward Steps in Milling and Metallurey icitecsecalsicehinecnaninaaseliti 1 325 
acl inane MP oP ee eo ee 1 325 

Mines and Mineral Resources of North America.........................-.. 1 300 
oe . ee | i 1 300 

Pe snitch ceiling aieptidoas 1 325 
aaa Tenis Wi sissies 1 325 
The Geology & Production of Petroleum..............-.-.-------------------- 1 425 
The Non-Metallic Minerals—Resources and Production Methods 1 350 
The Non-Metallic Mineral Market............2.....--2.--0.c--ceosesseceseoe-neeees 1 200 
From Week to Week in the Metal Market insist ieateaatai iit 1 350 

« « id ee «“e ee O° eee ial eee ee Pel ee le 1 350 

Who’s Who in Metal Mining...............................----.-- cigabenctuati 1 275 
Current Mining Events—U. Se NS Mis scccsicalnsibtcnseiceclabcipladhdae 1 350 

‘ pe NR A caaansidnsanalinsdbaadaibinaiaibaaiias 1 350 
° . - «=O icanniemaaaimaee. |S 350 
iy “ “e « «ce 4 ie 0 arcs ie eh IN ne JON tol 1 350 

" ° a Canada and Mexico..........................---.. 1 350 
. ° - isc aitniccscinucsenpatcaasiscnitailainabenaiilass 1 350 

Mining Society Meeting and Transactions...............---..-.--------+------- 1 450 
Geology and Prospecting, Welfare and Safety.....................-------- 1 250 
an NIN i cncncscnenccciecscicbaticinnslaiienatediinssaainstiaipi 1 325 
I i ciiisnitinnsiisissnnitcnimcsinsaccccctinalalauetaniciiiantacevialeainiidatii 1 325 

The Investment Phases of Metal Mining....................-...--------------- 1 300 
New Mining Equipment and Its Uses................----.----s---c+--e0-csese0e0-= 1 150 

26 

INCE this survey was made, ENGINEER- Both editorial staffs have been retained. Each 
ING AND MINING JOURNAL has been con- issue has 20% more editorial contents! 

solidated with the MINING & SCIENTIFIC If all this fresh, timely material on your every 
PRESS, into a genuine master-mining publica- mining problem could be printed in cloth- 
tion, covering with a promptness and com- bound books, you would cheerfully pay $75 
pleteness never before possible every develop- for them. Yet ENGINEERING & MINING 
ment of importance in every branch of mining JOURNAL-PREsS makes it all available to you 
and metallurgy. for only $4 a year—less than 8c. a week. 

If you are not already a subscriber, fill in and mail the coupon today. If your sub- 
scription is about to expire, use this same form to renew it at once. 

(If already subscriber 1 
check here (J and your order! 

be ex one year ! 
beyond. the present expira- : Fill e 

dpuiecintnec eine, ulin, tear out 
Tenth Ave. at 36th St., New York City. ; 

You yeey enter my order for one year’s subscription to Hngineering and mail th 1S 

PRM enka aunackh cnn saab aan cuca du sicacaes'eoeERss ; 

DN MPN EUD, Sic Sais ss seas sabes ess sales 0sddea Stile bees : t d 

enn. tL. b sek cikb whee secs eGi es cob sab eules cee ae : coupon O ay 

RD EE UII 6, ois eins Cau Sele blonde Slee oN OAs dau sa ceGe : 

Qubscription rate rate everywhere in U, 8. and Possessions, Canada and 
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“The mechanical mucker"™ 

tor tunnels, crosscuts, drifts 
ind stopes. Saves time. Saves 
money. 

Write for Catalog 4-E. 

Lake Superior Loader 
Company 

Duluth, Minnesota 
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DREDGES FOR GOLD AND TIN 
UNION CONSTRUCTION CO. 

351 California St., San Francisco, Cal. 

Neill Jigs—Union Churn Drills 

te 

| 

BROWNHOIST 
Locomotive Cranes Tramrails & Trolleys 
Grab Buckets Overhead Tr. Cranes 
Drag-Line Buckets Pillar & Jib Cranes 
Electric Hoists Heavy Dock Machinery 

THE BROWN HOISTING MACHINERY CO. 
Cleveland, Ohio 
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Blowers Exhausters 

The Connersville Blower Co. 
Connersville, Ind. 
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Boosters Pumps 
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au HUOUEUUENQUGANUAUUEUAUNOUUENUENAUOAGONUUsONuGQUOGUEOGUeGUeaueanuenneeneeaneeanenauenuenguceeveeneecauenneenucncccanceaneegenyesntceasaguseaneeacegnateenty.: 
TIMATELY A BURY ‘“‘UNIVERSAL” VARIABLE VOLUME 3-CYLINDER 

AG 1M OR, WHY NOT INSTALL ONE NOW? = 
Silent as the= 

Durable as the hinx= 
Pyramids . 

All Sizes 

All Types 
All Pressures 

tg For All 
: eZ Requirements as a>. 

Bury Compressor Co., 1750 Cascade St., Erie, Pa. \ U.S.A. 
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“ONSIN BRIDG 
Pe RON aed 

NORTH MILWAUKEE WISCONSIN 
Chicago Detroit Kansas City &/Paso 
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Gasca anaes 
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NEW YORK 
ENGINEERING CO. 

2 RECTOR STREET NEW YORK, U. S. A. 

The “Empire” Hand 
Prospecting Drill re- 
duces placer mining to 
an exact science—elim- 
inates all doubt and 
chance—gives definite, 
known factors upon 
which dredging oper- 
ations can be based. 
See that your placer 
property is ‘‘Empire’’- 
tested— it will save you 
money. Write for the 
Catalog. 

GOLD AND TIN 
DREDGES 

“EMPIRE” 
PROSPECTING 

DRILLS 
FMAUTATALGLEAONGUGUDAEOGUUUUGEREOOAORAOOUOOESSUREGNOGOUUOUEDORDAOONOOAUUOOORUAUREAOAOGOOOUUUOREEEOUGHAOOUOOUOOOCREROROGGUOOUCUROOOEAOGUGGAGUOEOOOUOCRECRESONSONNAES 
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NGIBA 
Yuba Ball Tread Tractors, Yuba Centrifugal Pumps. 

THE YUBA MANUFACTURING COMPANY 
Works: Marysville, Cal. Sales Offices: 433 California Street 

San Francisco, Cal. 
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‘‘Marions’’ Speed Up 
zHeavy Excavating 
OL 4 

Hn 

= Marion, Ohio, U.S.A 
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AINSWORTH 
PRECISION BALANCES AND 
SURVEYING INSTRUMENTS 

[we AswOr™ Geode bes ett 
Send fer Descriptive Literature 

Bulletin A-8 of Balances and Weights 
Catalog B-8 of Surveying Instruments 

Bulletin C-8 of Improved Brunton Transit 
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BERGER 
Monitor Transits and Levels 

C. L. BERGER & SONS 
BOSTON, MASS., U.S.A. 
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MERIT TEMPTS IMITATION 
Jenkins Valves are made only by Jenkins Bros. 
and have the Jenkins Diamond and signature 
cast on the body—a valve without this identifica- 
tion is not a genuine ‘‘Jenkins.”’ 
Valves in types and sizes for all requirements of 
plumbing, heating, and power plent. At supply 
houses everywhere. 

COLAUDREAAAAEAUDADAU ECON GEREUUEANEUDEAAEGOO TERA ERAUUEAEOEUEAEAOEEREU EOC ENG ** Jenkins service can only be expected 
from genuine Jenkins Valves. 

JENKINS BROS. New York Boston Philadelphia 
Chicago Montrea! London 
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CRANE | 
PIPE JOINTS 

PULUEGEUOUEUATEEREUATUUUAEEEERERAAGA AO EEEEEESS OUT ETEEEE UREA UA EO EEEEM AUTRE PEEP SUOUAEEUEONENEOEGUAOUDOAGUANEAUASOOAUTUA TEESE 
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Tica 
For the 

Economical Preservation of Air 
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KNOX 
MEG. CO. 
821 Cherry St. 

Phila. Pa. 
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Harbison-Walker Refractories Company 
MANUFACTURERS OF 

High Grade Silica, Chrome, 
Magnesia, and Fire Clay Brick, 

Dead Burned Magnesia and Furnace Chrome 
Chrome Ore. 

: PITTSBURGH, PA. 
AUMAULVOREUAUEEDOSUUELOSOUDUAEUGUOUCOCUOOCGUOOUSEQUUCHESONESOOGCUUSEAULUCESOUOGGOSUUGDSOOULOOOCSDSOOEOOLSCAOOUOSESUGESOUUSESOOOOCDOUEOOEOSCCOUNOREONENSOOOONDOS 

EULUUAUNOCUUHOGOUOOODGAURUROREOOOORESORERESERUGEOREREGUADOEEOOSORSOOCU0 9000000000000 EEOTEEUOEOOEEOOUECOCSEOEOEOOEROGUOOSEOOEEODEROOUOUOUOOOOOUDEOEUEREDEOSLE 

ROEBLING 
Blue Center Steel Rope 

Steel Made in Small Furnaces. 

Acid Open Hearth Process 

VE TALONSUDEOEUO ERO OERUU DOESNOT 
John A. Roebling’s Sons Company, Trenton, N . . 

SUEUEEREAGUUUOREDEEOUUCEOUOEREROOGOOUOGEERNOAUUUOOEERERGAGUUOUEEERELOUUUUOCOEOEUUGUUSULEROOLOUGUOESEROOEOUUUUOSEREOER QaSPBOEE sOUUOUEREEOCOUAOOGUENOONGUUUGY, a 

AZUCUEOUUEDECUORUQUOUEODEUGQUUROQEQUCUREREOUELECEREOREREEEOGEEEOREREOREESEROROREORSROORERGOSEERUUURUCODUUCCODGEUDEUGDGGGUEUDOUOGUED? 

NOM ee Bonds 

Porcelain Insulators 

The Ohio Brass Company 
MANSFIELD, OHIO 
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UNUUUCAECGUUEUERUUGUEELALAECUUEOULAAUOUOUEUEUUEOUORE? °OCNELUELEEAUEOUEOORLUEUOEUUOUOELUGUAEOUCUNCAUGLENOUGRGEOELOCDOEOUELOEUUCENOOUOUUEOODOENOONONNONSONEOEN, 

PINE FLOTATION OILS 
Standard “350” Crude and other PENTARCO pine 
flotation oils. Used by leading American operators 

Manufactured and distributed by 

Pensacola Tar & Turpentine Co. 
Gull Point, Florida 

RT 
Scene 

t seed a SPECIAL CLOTH turer coven # 

QTATION POROUS BOT 

1k 

or FL 

Felt 
Nag, 

Salt Lake City 
Utah 

CUT 
aunt “AUUULAELUEAAETEODEUADAEE MONDO ASODOAAEDNELEOUEADEAACHDUEELANOASUOGNECOUEEEDOCEEDOOGUSEAGUEOAUCCUTEESANOEUAOUDSUOCUAOSERSUGEREOOUEDEUNOLAUNCEEU UNO EAEEEL ALES 

ODOUUUDCGUELUUDAUUAGUGUAUUAGUUNAUUEUOUUHOAEGAUEERERGAEOREEESEDOERUGAEDELELEGOGUGEOUGGUUCEEOGCCUE A GU AUUUU PUTT CAAA UN UU EAD EERE EEUU 

FLOTATION OILS 

No. 5 PINE OIL The Long Established 
Standard Pine Oil 

Effective Oils of Each Class 

PINE—HARDWOOD—COAL TAR OILS 

= General Naval Stores Co., 90 West St., NewYork = PAUEEUDERDAOEUGUE GS LUUGENPOUUUUEEOUEEEOEED 
COOUEEEEOUUUOURSSNDNDUOCOEAOADODEREAEEOTIIEEA= 

set - CeCe Ee 

TEE, 

SINTER YOUR FINE ORES 
Special Problems in Ore Treatment 

DWIGHT & LLOYD SINTERING CO., Inc. 
29 Broadway New York City 

Cable Address: “Sinterer—New York” 

CUUEEEAAOAAUTORAUEEERAOUEREUTEEEAUTECUMEEERAU SERA EOOGATERERADEEOU EERE UEED OTERO UA OEE SCP PEE ET EEU EERE A CERER TESORO SUT AUCOOUEERUCUROAEOAECEEU TEE EE EU 
i 

SSUCUUUUUUUEE AO UUEEEEU AS EEEEEE AE OS EEE, 

ceeentthy: 

The Greenawalt Sintering : 
Apparatus and Process 

John E. Greenawalt W. E. Greenawalt 
50 East 42nd Street 85 South Sherman Street 

New York, N. Y. Denver, Colorado 

SP STETUALECLUGT AU USSEOUEAUADEDEOOOUOAODNOEOCUOUDRGELUOUAOOEESUOUUAUGEEDOUSOUGCEEEOUUGURESEOUUUEOODEOULUGOUSOEPOUUOOOSEEOOOSOUOESODOGUOOGREDDOUUCEOESOUUUCONODE: 
Ueneseountneanenne 

5 UEUGUUUAAGUOCUAEEOOROREOERESOOEREOEROSEREERRULEQEUEUEULUQC0G0 CCG CCCEUCCUUEEOEEASERESOOUEEEEOEOUCOUREOEOUEERERULEREOOEEOOOGOSECUGUEESUCTEAOOETOREEEUEOEES EEE 

Economica! 
\ 

Automatic STC a 

American 
Sita : recess Co 

ae ; be se St 
aa 
PaCS 
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Tee 

WEW YORK 

SUAUUENUGASUOAUAUEREOUUARURAOOERSOFUAUOU OO ERRONEEDY 
Ai 

SOUETAAUELECASUDAEAEUANA ETAT 

. 

—a manufacturer 

in Newark, N. J. 

—saved $200 
buying from an Indiana dealer in 

—second-hand machinery 
through his advertising in the 

—searchlight section 

It pays 
to read the Searchlight. 

It pays 
to advertise in the Searchlight. 

0058 
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& STULL EEUU LCCULULLELU LECLERC LLL 

ORES—METALS—MINERALS 
The 

FERRO-ALLOYS 

ALUMINUM 1 ALUMINUM | American Metal Co., Ltd. 
Molybdenum een 61 Broadway Oliver Bldg 

> sma Chrome New York Pittsburgh, Pa. 
opper Antimony Zinc 

Lead Nickel Tin Boatman’s Bank Bldg. A. C. Foster Bldg. 

GOLD—SILVER—PLATINUM ST. LOUIS DENVER 

Charles Hardy & Ruperti, Inc. 
115 Broad St., New York City 

=] & a & 5 

AALAAAAEASECUUUCUEAEEEUAUAUAGOMAEELAAAUOCEEEEOECUUORS GEGEUOUEUAEOREEETUA UAC CEEEEECEOL ACEC GEES 

PT 

Fs siemmneat ditlieeaenni 

Buyers of 
gAUUAENAASOOUSUADOROSEOU ODAC EDU TEOO OREO DANE ADEE SCADULACAUDDOAGEVOSTDEAOUEEEDANAEOUOAAUCRDEDADONEEEEUUUOEEELUOSUREEUAAEEDEEUOOEEEEDEUAGEEEEOOREED ENN ONEENONEES Gold, Silver, Lead, Zinc, 

LUUUUUUCNAAUONAHUNEAUONULONEAUAAUUNAO ECA EnNA ae CAAAUUUEAUAAUUUCAAUAUAAUNUAUNEAA EEUU RETA H EAHA NAAN 

E ° : and Copper Ores, Copper - Cyanide of Sodium 96-98% : sig Ot OO gs 95 <0 
5 i Matte, Copper Bullion 
i Cyanogen Content 51-52% z : 
E : and Lead Bullion, Molyb- 
z ae C 99 s 
: yanegg z denum Concentrates and 
: Sodium Cyanide 96-98% in egg form, each : Tungsten Concentrates 
; egg weighing one ounce. : 

: The Roessler & Hasslacher : Producers of 
3 h mi ] e 2 S i Chemical Co Z Gold, Silver, Copper, 
2 709-717 Sixth Ave., New York, N. ¥. = . : 3 Lead and Zinc 
z Works: Perth Amboy, N. J. 2 

Thicunssmninsiiiabaaanseamianciabienapinimaiiiianme ti tieainenaeeaiee | ceaeatiaeamaaaiieaiaaaataitiaiiaiaaiaale 

SQUUUAOUUNUAAUOGEEAUOUEAEUGEOAUCOQAUUUONOUGNOQOUGOGOUONOAOUCOOOUCOGOOLOOQOOOOOQOUOGAQOUEOQQOUONSUOCOOUCOSOOOCEQOOCOOQOUUCOQOCLONOQOOOOOOUOOLAOUOGOOOUOEOOCONOCOEIOO ey UAUUEANUUENNUNNAOLEGUUNEGUUGUOENOUEONOGONOGEOGUEOAUOONUoNOHoOUOuONOuaNAUeCOOoONOOGOOuOQOUoNOOoOOOONOUoOOOeONOUEOOOqOOOUOOOUEOOOUEOOGSOOOUEOAUEOOOUNONUEONOY =: 

: 2 2 THE GRASSELLI CHEMICAL CO. : 
: =: Producers of z 

:  Steamproof—Leather Belting =: : ZINC : 
2 The Belt that } 2 5 ZINC DUST : 
= can stand the = = : 
: boiling test. >? SHERARDIZING ZINC | 
: E : Buyers of A 
E Belt in ote and” : : ZINC ORES : 

= ory: Ss = = 

: 39 Ferry Street, = ZINC CONCENTRATES : 
= ew Ss # = 

: ~ iia Tenn. : : ‘ bps Building 347 Madison Avenue 2 

= Branches and Distributors in all leading cities throughout the World = = EVELAND, OHIO Naw vORR, Y. | 
= svvvvvvvnvecveevucensqvensvveeveeseveeveeveveeveevcaeveevnveevevsvesvancvuveconvceetvereceacvcaieosennoiennennmnnmunis MI 

» S2UUUANAAUTAUAUEDENEULADAUEOASUOEAEAUELEUEAEOEODEGEUEOEOSOEALAEAEUED LOCO UAE UT 

= ROBINS CONVEYING MACHINERY : 

Ewe ten, manthtinee? at Tal ee ot ore mays ££ TRANSMISSION MACHINERY 
z COAL SROCKING AND RE PATMING aha a’ aa other types of . . P : 

= material handling equipment. Write for H k ef Conveyor 3 = sen Caldwell line is complete. Bearings—heavy, 

re ee ee = New York, 15 Park Row = 1g and accurately turned. n fact, e 
| 70 Kilby , exfitteynrgh, Union Arcede Bldg. E entire line has achieved outstanding recognition under 
= ge pd — Ontario, Gutta Percha & Rubber, Ltd.; San Francisco, : hard service. Let us figure on your requirements. 

LNT H. W. CALDWELL & SON co. Link-Belt Company, Owner 

HAVANOEVOGDEUOODUOUOODDOSOOOUONSEOOONEOEOUUEODUOUGUUUOOENOOOOEODOOSSOOOOEGOUSONUOOSEU0S0000000U0EEUEEDLGCEUEOOELOOCEEOAEOUOEEOOOOEOUOEEUOEEOOEEEOOOOEDO AGES ORS Dallas, Texas, 709 Main Street. Chicago, 17th Street and Western Ave. 
New York, Woolworth Bldg. 

Ball Bearing Belt Conveyors 
Trump Measuring and Mixing Machines 

mye A 

Merrick Conveyor Weighers for Belt Conveyors 

The Conveying Weigher Co. 90 West St., N. Y. 

HUUEUADDGGSEDUNOONGNDUEDUAOOEOOGUOEDUASUDOOOOSDOSOOSDOPROUAGUCNGUUEOUOOUEOEOOOOUEDEOOOUEUONOEUOEDOOOOGOOUAEOCUOEDOOO NEO OCOOOUENED OOO CENeCHeNen Ne oen ton eANER, 
CAHEULAGUADUNUELEONUGADUOGGSSS OGELUUUEEUUEOEEOUUAEGOAOOEGLUAUAGECAAAACAcaneeCUULEECUAONCLUASCCUUUOEETOOAEEA COUUCCUCTEA TATA Ed UNCEEAGASUOSENOOUOAAMARAAGOOUNONENEOLCUUEECSORRLEEAUUECEE SECA CUAO GES SOC ENTE EEE EE OCTET, 

ut 

LE EES ESTEE RCN NER Oe SE SR ER AT mam 

[Waa neneseneneneeneeeeeeeseeeeeeeeNONeNANONETEANEUEEONGOONUHONDUOUDONOUUCOUUNDUCEUUEOUEGUUGUUOELOEUOUEUOEDAOSUOOECEOOONOORONENAUEOOEEONOOOONOLOUNLONTUetONNNAED > 
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BALBACH SMELTING AND REFINING COMPANY, Newark, N. J. 
Established 1852 

Buyers of 

Ores—Concentrates—Lead Bullion—Dore Bullion—Residues 
Containing 

Gold—Silver—Platinum—Copper—Lead 

Purchase and Sales Depts.: 280 Broadway, New York, N. Y. 

F BARTLESVILLE ZINC COMPAN Y 
| Bartlesville and Blackwell, Oklahoma 

: 

: 

ZINC OXIDE ZINC DUST 

ZINC 
| 

E 
i 
i 
E 
E 

Prime Western and Brass : 

Sole Agents: 

THE AMERICAN METAL COMPANY, LIMITED 
61 Broadway, New York 

NUTUUGUENUNEREYEDAEOEUAAUCHEYCGDEDNOUNDEAPOEDOEOEDAGUDONSUEDEAONOEUUSOCUEOUNOEOOOOASOSLEOONOSUOOUOOEUOGQEOOUOEOLOORERUONDECUCOCDNOONOREAGORONCUULONNEONOOEUENOOOEUOUONONCUUOUONOLCOEONOGOOUOOEGEONOOOESUEGEOOGUEOUOUEGODUGUOOUOOROEUONOEUOGUOOEOOOAEOOUEOSOOEONCOOOEDEDONOEONOOOOEOOOUONEOOOUCOGONOONONODOONONOOEONOOEOROR 

UUERNRRAUOUNONEEUOUGUGUEOUOUUGEGRGSOOGEGOOOQUOEEOEEEOOOOCEEOOOUSOOERERUGUACGHEDEOGAEOGROUOGUGREOOOUUGEGEDEOOUGESEOOOOOGCGROSUOUCU00S00000RG0RECEOUUEGREEROS, © SUVUNOUSDOVONESOUUOOUUURDEOSOOCEOOUOUOOOGOEUOOUCUOEEEOOOOOUEUOVNGUEEOUEAUOUOEEOUDAGEEODEOOUAEOOEODEOAOOEDGGTUOOUOEEODOUOOEEEREOOOOEOOEO?S GOUEEOUOOUOESEDODOD ONES 

Irvington Smelting 
& Refining Works 

Formerly Glorieux Smelting & Refining Works 
Buyers, Smelters and Refiners of 

Gold, Silver, Lead, Copper and Platinum 

Ores, Sweeps and Bullion 

iz 

United States Metals 

Refining Co. 
New York Office: 61 Broadway Manufacturers of Copper Sulphate 

Smelter and Refinery at 

CHROME, NEW JERSEY 
Irvington, New Jersey 

Lehigh Valley R. R. connection 

New York Office: 

CHARLES ENGLEHARD, Hudson Term. Bldg., 30 Church St. 

SUELEUELEEOUEEOAEUETEEDETETU GAA UT UUAUUUTUAUEREEEEUOUROEEEEREOEOEOEDODODOLECEOEOOOOOUOGEUUUUUOUOUGOUUUCCUOGEOORUGOEECEEOOORCEOOROOURDOEEUOEOEODOOGEROOUIOOOONINONNES 
TOUT eee UANGNOSUVEGUAOASECEUOAAOUEOEOCORUOOGUONEEEOOOONSCEEOSUUOOOEAEOEETEEUOCEEESEEEE CCU AEEEEOEEE AGUAS Buyers of: 
J 

ILLINOIS ZINC CoO. 
PERU, ILLINOIS 

Manufacturers of 

SELECTED BRASS, SLAB ZINC 

and SULPHURIC ACID 

Rollers of SHEETS, PLATES and STRIPS 

Ores, Mattes, Concentrates, Residues 

containing Copper, and or Silver, and or Gold, 

Copper Bullion, Black Copper, 

Copper and Brass Furnace Materials 

Producers of: 

Electrolytic Copper, “DRW” Brand 

Silver, Gold, 

Platinum, Palladium, Selenium 

ZINC in special sizes, squares and circles, cut to 
order. Etchers’, Engravers’, Lithograph- 
ers’ and Battery Plates. Paper and Card 
Makers’ Sheets. 

EASTERN SALES OFFICE 
Tel. Worth 1496 280 Broadway, New York 

AUUCUUEOUEUOLAEOEUOAONGUEUELOSUOOEROGUEUONONEOOUCOERUEHONOEAOUOEGOEQOOADONOEDOEUUCOAEOEUCUEOUEOEUCOEROCUOOORUEUAGUUUEGOCOECUREEEUCOOOEESUECOTESCUEERECUEOELUEUECUEGECEREOEROEEOE OCU EEAE ECE ELEC EEOC A EEA ETUC EEUU 

AVNEOUANONOAUAAOEONAEG***ONHEONUANANANOGAEONSANOGGEAUOACANASUAOSOUUEAEASACUCOLAACALONOEOOOGUUACOUOOOUOAEOEOEOOOOAEAOAEOEOEAOEGOEOCOHOEUCOSOEOEOAUOEOSOEOUOUOGONOUOEOUOUOEAUECOEONOCOOCOEOEOEOEOOEAEOUOEOOEAOOCOEOOEEDOELD 
SUUNEUOGUSAOOUGUDOOONSOUSESUOUNOOOUOUSSOGOGUGUOONGCUOUGGNULGSUCUANOUUUHUUUOAEOUOUGEOOOONGOAGUEOONOGS 
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® s 

International Smelting || 
Company | 

New York Office, 25 Broadway : 

Purchasers of 

Gold, Silver, Copper and Lead Ores 

Smelting Works Ore Purchasing Department 3 
{nternational, Utah Miami, Arizona 618 Kearns Building, Salt Lake City, Utah 

Refineries 

RariTaAN Copper Works, Perth Amboy, N. J. 

INTERNATIONAL LEAD RgFINING Co., East Chicago, Ind. 

United Metals Selling Company 
25 Broadway, New York 

Electrolytic Copper NEC&BM 

Best Selected Copper ABS 

Pig Lead “Srusas" International I. L. R. Co. 

Electrolytic Zinc Anaconda Electric 
Highest Grade and Purity 

Selenium, Arsenic, Nickel Salts, Tellerium 
Copper Sulphate 
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American Zinc & Chemical 
Works: Office: 

Langeloth, Pa. Company Oliver Bldg. 
Pittsburgh 

Producers of 

Zinc 
Prime Western and Brass 

Zinc Oxide Zinc Sulphate Zinc Dust 
Salt Cake Nitre Cake 

Sulphuric Acid 
Coal 

Buyers of Zinc Ores 

80LE AGENTS 

The American Metal Co., Ltd. 
61 Broadway, New York 

[ enith 
7omith E> 
Zinc 

isi mae eamagmnmaanns auamcen ri meeimnmmmmnnanN ennai 
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American Bessemer—O een a corth—K. custone we Conner int steel 
Black Sheets, Galvanized Sheets, Special 8 ted 
Sheets, Formed Roofing Products, Tin and a Plates. E Ete. 

AMERICAN SHEET AND TIN PLATE COMPANY, PITTSBURGH, PA. 
UUMULLNLUUAAESSUUADDAUAASDODADADSAUUSADAAOAOBLIEE 
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ENT 
SUPERIOR QUALITY ZINC DUST 

STOCKS CARRIED 
-AMUDUEALEOEAUCLUGUAUUGUUEEGUUCUOUCAUUEAUUGAAUEGOUEOOUEEOUENOUEOAGUOOUUONOUCOOUCOUUONUUEEOOUEOUGEOUEEOUEUOUOOOOUOOOUEOUEEOOUOOOUOOOUEOOUOOOUEONUEOOOUOOUENOUONNUUUET: 

ATKINS KROLL & CO., San Francisco : 
= IMPORT MERCHANTS = 

5 DANISH FLINT PEBBLES, SILEX LINING, CYANIDE = 
= QUICKSILVER, MINING CANDLES. FIREBRICK = 
= BORTS AND CARBONS. BLACKSMITH COAL. CO = 
: IMPORTED FUSE. SCHEELITE CON RATES, = 

Tu 

Engineering and Mining Journal-Press 

Exploration Department for the purchase of 

Metal Mines & Metal Mining Companies, 55 Congress Street, Boston, Mass. 
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AMERICAN ZINC, LEAD & SMELTING CO. 

Purchasers of 

Zinc and Lead Ores 

Address, 1012 Pierce Building, St. Louis, Mo. 

EG AVEOEUOLANANOUEVEGUOUOUOUSTOOEUS#?°COUOEOUOEOUOCOTOCOUCUOSTAUODEUEOOOEOOOEOOSUNOVEOEOCEOEUEOEOEOEOSUEOD EAN 
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Matthiessen & Hegeler Zinc Co. 
La Salle, Ill. 

Manufacturers of 

Sheet Zinc, Rolled Zic Plates, 
Ribbon Zinc in Coils, 
and Sulphuric Acid, 
Smelters of Zinc, 

Choice Brass Special 
Sheet Zinc for use in the Cyanide Process, perfortated 
so as to meet the requirements of the Mexican 
Customs Laws. 

Eastern Office: 
253 Broadway, New York City 

SHUVANVADADUNNUOUOVEDOEUODUOOUODOONDOODONOOOOQOGUONDONUOEEOOSDOEDOOOOOODOOOOEOEUUEOOUEOEOUUEEPEUECEEEEEOEED OEE 

Telephone Barclay 5291 

Ue ‘AUUNUAUGAUESUOUUCUEOUOUUEONOOUUONOOOUEEEOUOUUOOOOUUEONOAUUENOGOOUEOOOOUUEGUOODSEON40UCUENNUUUENOOQUUUNEQOUOEONAOUEUOCQOUUOOOOOUUEOOOOUUENEOOUREENUOUUENOOUOUENENOLE 

14 SSUOUEGEUOEAEASAEOOADRSAAESSUANOOEOUUEOOAOEEOOUCEEUOUGREOAESEGUEEEUAGEDUAGEOUUGGEOUGEREUOOGSOUOCGUOCERUUOCEOUGCGUONEGEOOUEEDUOCCUUUOCRUUOORDOOGODUOOEDASEEDIOOEEY” 

ASSAYERS & REFINERS 
Specialists iw 

PLATINUM 

Ruthenium 

Gold and Silver 

PLATINUM SCEAP PURCHASED 

BAKER &CQ.,INC. 
© Refiners and Workers of Platinum Gold and Silver. » 

SA AWBRIN St 5s wat Casa 

Palladium 

Rhodium 

Iridium 

Osmium 

90 Charch St New York 

* ANVANUENDUAUAEUUSOAEUAEOOSUANOUSUOEOOEUOCUOSUOUOUEOOEDOUDOETOGUUEGTEOUSONGUOEDOSUOCUOSONEOUEUOEUOELOEOUUOECUOCOOEOOCOUOUUEOOSSOROSEOUOOUEOEGUOOOOEOOOOEOOEEOOAUEGY % 

SQUUUEAELULUAAEENOLUEAEOAEAEUUUAUOGEAEREOLUGOOEADOOUAAAUREEEOUUGOUEELUEUAAUEEEODUEAUOEEEREODUUUEREDDELACUUGEEDEUOEEEEELEOGOUOEEEDOOOOOOEREEOUUOOEEEREUUOEEEDEE 

The Hegeler Zinc Company 
Danville, Illinois 

Smelters of Manufacturers of 

SLAB ZINC SULPHURIC ACID 

SCUUANEUEULDEALAGOESEDEAEONOOOSOSSOSUOUOAOUOEEEESERE 

PHELPS DODGE CORPORATION 
99 JOHN STREET, NEW YORK 

| szenfotme COPPER “P.D.Co.” 
CASTING 

OUTABOODANDUOURENOAEOEDODONOUDOOUEDOOOEOOODOOOODOED.S ‘Soanennnennneaannnann 
i 
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American Smelting & Refining Co. 

Producers of 

GOLD ARSENIC 
SILVER CaDMIUM 

COPPER CADMIUM SULPHIDE 
LEAD SELENIUM 

TIN TELLURIUM 
SPELTER THALLIUM 
Zinc Dust BISMUTH 
ZINC OXIDE Test LEAD 
(Columbine Brand) C. P. LITHARGE 

NICKEL BLUE VITRIOL 

HUVUAvUESHONEDUONOOOGUONGUOGEOUOOOUONDENUOUOGQOUGOOOOOOOEOOUO0O000U00 00000 0000000000000000000000000000000000H400000000000HUUOUENOOEOAOCOSEOECOOONGEEOOOOROUOEOUOEOOUOOOUOUOOUOOOOEOOOLSUOU OOOO OOOO 

EQUITABLE BUILDING, 120 Broadway, New York 
. 
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United States Smelting 
Refining & Mining Company 

55 Congress Street, Boston, U. S. A. 

Buyers of 

Gold, Silver, Lead and Copper Ores; Lead and Zinc Concentrating Ores; Matte 
and Furnace Products 

Refiners of Lead Bullion 

, Producers and Sellers of 

Gold, Silver, Lead, Copper, Arsenic, Insecticides, Fungicides and Cadmium. 

OPERATING OFFICES 

912 Newhouse Building, Salt Lake City, Utah; Kennett, Cal.; Goldroad, Ari- 
zona; Eureka, Colorado (Sunnyside Mining & Milling Co.); Baxter Springs, 
Kansas: 120 Broadway, New York; Pachuca, Mexico (Real del Monte Co.). 

Selling Offices: 120 Broadway, New York 

United States Smelting R. and M. Exploration Company 

For examination and purchase of Metal Mines, 55 Congress St.. Boston, Mass. District Offices, 120 Broadway, N. Y. 
1504 Hobart Building, San Francisco, Cal., Newhouse Building, Salt Lake City, Utah 
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Rates: One half inch, $25 per year, subscription 

ABRAHAMSON, Hjalmar 
518-28 U. S. Nat’l Bank Bldg., Denver, Colo. 

No professional work undertaken 

BABB, Percy Andrus 
MINING AND METALLURGICAL ENGINEER 

Apart. No. 92, Pachuca, Hgo., Mexico 

included 

BEAUDETTE, A. J. 
MINING ENGINEER 

Istmina, Republic of Colombia, South America 

ADAMS, Huntington 
MINING ENGINEER 

c/o White, Weld & Co. 
14 Wall St., New York City 

ADAMSON, W. G. 
MINING ENGINEER AND METALLURGIST 

Winnemucca, Nev. 

ADDICKS, Lawrence 
CONSULTING ENGINEER 

51 Maiden Lane, New York City 
Cable: Galie, New York 

AGUILAR-REVOREDO, J. F. 
CONSULTING MINING ENGINEER 

Examination, valuation and development of 
mines in Bolivia 

Casilla 176, Oruro, Bolivia 

ALDRIDGE, Walter H. 
MINING AND METALLURGICAL ENGINEER 

41 East 42nd St., New York 

ALLEN, Roy Hutchins 
MINING ENGINEER 

c/o Cia, Union Minera del Refugio, S. A., 
Parral, Chih., Mex. 

ALLIED ENGINEERS 
MINING ENGINEERS AND GEOLOGISTS 

Examinations, Exploration and Management in 
Manitoba Fields. The Pas. Man, 

ANDERSON, A. P. 
CONSULTING MINING ENGINEER 

U. S. Smelting, Refining & Mining Company 
1504 Hobart Bldg., San Francisco, Cal. 

ANDERSON, G. E. 
Engineering Co. 
GEOLOGISTS 

Petroleum, Metals 
206 Anchor Bidg., Fort Worth, Texas 

ARNOLD, Ralph 
GEOLOGIST AND PETROLEUM ENGINEER 

639 South Spring st., Los Angeles, Cal. 
42 Broadway, New York 

Cable: Ralfarnoil Code: Bentley’s 

ASSOCIATED PETROLEUM 
ENGINEERS 

(successors to Assoc. Geol. Engrs.) 
F. G. Clapp, Chief Geologist, 30 Church St., N. Y. 

B. C. Austin G. E. Gamble W. V. Wilson 

AUSTIN, WILSON & GAMBLE 
MINING ENGINEERS 

316 Kohl Bldg., San Francisco 
Cable: Austin Usual Codes 

AYRES, W. S. 
MINING AND MECHANICAL ENGINEERING 
Consultation, Examination, Reports. Long Experi- 

ence as Manager of Iron and Coal Mines, 
Hazleton, Pa. 

BALL, C. Leonard 
PRESIDENT AND GENERAL MANAGER 

Compania Huanchaca de Bolivia, Pulacayo, Bolivia. 

Cable Address: Lenball, Antofagasta, Chile 

BALL, Sydney H. 
MINING GEOLOGIST 

42 Broadway, New York 
Cable: Alhasters Rogers, Mayer & Ball 

BANCROFT, Howland 
MANAGER, SINCLAIR PANAMA OIL 

CORPORATION 
Panama City, Republic of Panama 

Cable: Howban Code: Bedford MeNeill 

BANKS, Charles A. 
MINING ENGINEER 

612 Pacific Bldg., Hastings St. W., 
Vancouver, B. C. 

Cable: Bankea Code: Bedford McNeill 

BANKS & SON, Joha H. 
MINING ENGINEERS AND METALLURGISTS 

26 John St., New York 
Cable: ‘‘Metbanks’’ 

BARBER, Ray J. 

MINING ENGINEER 

Burlingame, California 

BARRY, John G. 
MINING GEOLOGIST AND ENGINEER 

Explorations, Examinations, Development, Geol. 
and Top. Maps, Sections: Mexico specialty. 

Mills Building, El Paso, Texas, c/o A. S.& R. Co. 

BATES, Mowry 

PETROLEUM ENGINEER AND GEOLOGIST 

305 Atco Bldg., Tulsa, Okla. 

BATESON, C. E. W. 
CONSULTING MINING ENGINEER AND 

GEOLOGIST 
68 William St., New York, c/o Ricketts & Com- 

pany, Ine., formerly with Ricketts & Banks 

BATTEN, H. L. 
MINING ENGINEER 

614 Pender St. W., Vancouver, B. C. 

Cable: Alamorg Code: Bedford MeNeill 

BEAM, A. Mills 
METALLURGICAL AND CONSULTING 

ENGINEER 
807 Central Savings Bank Bldg., 

Denver, Colorado 

BEATTY, A. Chester 
CONSULTING MINING ENGINEER 

25 Broad St., New York 
No professional work entertained 

Cable: Grantic 

Hamilton, Beauchamp, Woodworth, Inc, 

BEAUCHAMP, F. A. 
METALLURGIST 
Specialty: Flotation 

419 Embarcadero, San Francisco 

BEDFORD, Robert H. 

MINING ENGINEER 

Grass Valley, California 

BELL, Charles N. 
CONSULTING MINING ENGINEER 

The Metals Exploration Co., 201 Fourteenth St., 
Denver, Colorado 

BELLINGER, H. C. 
METALLURGICAL ENGINEER 

c/o Chile Exploration Co. 
120 Broadway, New York 

BELMONT, Arthur 
CONSULTING MINING ENGINEER 

3 Mincing Lane, London, E. ¢. 3. England 
Cable Address: ‘‘Beldurel-London’’ 

BERGER, W. F. B. 
CONSULTING MINING ENGINEER 

120 Broadway, New York City 

BJORGE, Guy N. 
MINING GEOLOGIST 

788 Mills Bldg., San Francisco, Calif. 

BOISE, Charles W. 
MINING ENGINEER 
Foreign Exploration 

Room 1507, 14 Wall St., New York 
Cable: Mukeba 

BOTSFORD, C. W. 
CONSULTING MINING ENGINEER AND 

GEOLOGIST 

Room 2093, 214 O’Neill Bldg., Phoenix, Arizona 

BOTSFORD, R. S. 
MINING ENGINEER 

Room 2083, No. 50 Church St., 
New York City, U. S. A. . 

BOYLE, Jr., John 
PATENT ATTORNEY 

Ouray Bldg., Washington, D. C. 
Sixteen years in the Examining Corps of the 

U. S. Patent Office 

BRADT, Harlan H. 
MINING GEOLOGIST AND ENGINEER 

261 Rockingstone Avenue, Larchmont, N. Y. 
Telephone Larchmont 875 

BRALY, N. B. 
MINING ENGINEER 

Time Standards in Mining 
Butte, Montana 

BRAYTON, Corey C. . 
MINING ENGINEER 

2937 Magnolia Ave., Berkeley, Cal. 
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BROCKUNIER, S. H. 
PETROLEUM GEOLOGIST 

Reports appraisals, Expert Operating Advice, 
6624 Dalzell Place, Pittsburgh, Pa. 

BRODIE, Walter M. 
MINING ENGINEER AND METALLURGIST 

47 Cedar St., New York 

BROWN, R. Gilman 
CONSULTING ENGINEER 

Pinners Hall, London, E. C. 2 
Cable: Argeby Usual Codes 

BROWNE, Spencer C. 
MINING ENGINEER 

2 Rector Street, New York 

Cable: Spenbrowne, New York 

Burch, Hershey & White 

BURCH, Albert 
CONSULTING ENGINEER 
Crocker Bldg., San Francisco 

Cable: Burch Usual Codes 

BURCH, H. Kenyon 
CONSULTING ENGINEER 

Phelps Dodge Corporation 

715 South Oxford Avenue, Los Angeles, Cal. 

BURCH, HERSHEY & WHITE 
Albert Burch, O. H. Hershey, Lioyd C. White, 

CONSULTING MINING ENGINEERS 

Crocker Bldg., San Francisco 

Cable Address: ‘‘Burch’’ San Francisco _- Usual Codes 

BURDICK, Charles A. 
MINING AND METALLURGICAL ENGINEER 

Equitable Bldg., 120 Broadway, New York 
Phone: Rector 1645 

BURGER, C. C. 
MINING ENGINEER 

71 Broadway, New York 

BURGESS, John A. 
MINING ENGINEER AND GEOLOGIST 

648 Mills Bldg., San Francisco, Cal. 

BURNS, William 
MINING ENGINEER 

788 Mills Bldg., San Francisco, Calif. 

BURR, Gmo. A. 
ENGINEER OF MINES, CIVIL ENGINEER 

Mexican M ‘ning Technical Service 
Mexico D.F.—Monterrey N.L. 

Laboratories at Villaldama, N.L. 

BURRALL, Frederick P. 
MINING ENGINEER 

Dawson, Yukon Territory, Canada, 36th Floor 
m 233 Broadway, New York 

CALKINS, F. E. 
MINING GEOLOGIST AND ENGINEER 

Globe, Arizona 

CALLOW, J. M. 
Pres. General Engineering Co. 

CONSULTING METALLURGICAL ENGRS. 
Room 3022, No. 120 Broadway, New York 

159 Pierpont St., Salt Lake City, Utah, J. S. A. 

Engineering and Mining Journal-Press 

CAMPBELL, J. Morrow 
MINING GEOLOGIST AND ENGINEER 

Messrs. Steel Bros. & Co., Ltd. 
Rangoon, Burma 

CARPENTER, Alvin B. 
MINING ENGINEER 

702 Pacific Finance Bldg., Los Angeles 

CHANCE & Co., H. M. 
COAL MINING ENGINEERS 

839 Drexel Bldg., Philadelphia 

CHANNING, J. Parke 

CONSULTING ENGINEER 

61 Broadway, New York 

CHASE, Charles A. 
MINING ENGINEER 

825-826 Cooper Bldg., Denver 
Liberty Bell G. M. Co., Telluride, Colo. 

CHASE, E. E. and R. L. 
MINING AND GEOLOGICAL ENGINEERS 

207 Colorado Nat. Bk. Bldg. 

Denver, Colo, 

CHEDE, L. 
INGENIEUR DES MINES 

Long experience Colombian properties, Examinations, 
Reports, Purchases. Cali, Republic of Colombia 

CLAPP, Frederick G. 
CONSULTING GEOLOGIST AND PETROLEUM 

ENGINEER 
30 Church St., New York City 

CLAUSEN, Carl 
ENGINEER 

Bisbee, Arizona. Design and erection of mills 
for concentration, amalgamation, cyaniding, 

ete. Smelters and Power Plants 

CLEMENTS, J. Morgan 
MINING ENGINEER AND GEOLOGIST 

20 Broad St., New York 
Code: Bedford-McNeill 

COHEN, Samuel W. 

CONSULTING MINING ENGINEER 

Dominion Express Bldg., Montreal, Canada 

COLBATH, Jas. S. MINING ENGINEER 
Specializing in the Application of the Cyanide 

Process. Examination, Development, Equipment 
and Operation of Mines 

714 Mills Bldg., El Paso, Tex 

COLE, F. L. 
MINING ENGINEER 
98 Bulvarny Prospect 

Harbin, Manchuria, China 
Cable: Amrustraco 

COLLBRAN, Arthur H. 
MINING ENGINEER 

Seoul, Korea 

COLLINS, Edwin James 
MINING ENGINEER 

Mine Examinations and Management 
1008-1009 Torrey Bldg., Duluth, Minn, 

COLLINS, George E. 
MINING ENGINEER 

Mine Examinations and Management 
307 Boston Bidg., Denver 

Cable: Colomac 

49 

COLLINS, GLENVILLE A., 
CONSULTING MINING ENGINEER 

24 Broad St., New York City Vancouver, B. C. 

COLLINS, Henry F. 
MINING AND METALLURGICAL ENGINEER 

66 Finsbury Pavement, London, E. C, 

COLLINS, W. F. 
CONSULTING MINING & METALLURGICAL 

ENGINEER 
Cable: Collins, Peking Peking, China 

CONSTANT CO., C. L. 
MINING, METALLURGICAL AND CHEMICAL 

ENGINEERS 

New York Office, 220 Broadway, New York, N. Y. 

Cuban Office, Amargura 23, Havana, under J. C. 

Porter. Registered Mining Engineer under 

Cuban law. 

COPELAND, Durward 
METALLURGICAL ENGINEER 

Missouri School of Mines, Rolla, Mo., and Lialla- 
gua, Bolivia, South America 

COX, Augustus D. 

MINING ENGINEER 

Clay Peters Bldg., Reno, Nev. 

CRANSTON, Robert E. 
MINING ENGINEER 

1213 Hobart Bldg., 582 Market St. 
San_ Francisco 2 Rector St., New York 
Cable: Recrans Code: McNeill 1908 

CRUGER, James P. 
MINING ENGINEER 

Twenty years Mexico. Examinations anywhere 
Address Parral, Chihuahua, Mexico 

DAHL & WARTENWEILER 
ENGINEERS, DESIGNERS AND BUILDERS 

Of Mine, Metallurgical and Industrial Plants 
Central Bldg., Los Argeles, Cal. 

DARLING, Harry W. 
MINING ENGINEER 

Box 489, Timmins, Porcupine District 
Ontario, Canada 

DEFTY, W. E. 
MINING ENGINEER 

618 North Third Avenue 
Phoenix, Arizona 

DEL MAR, Algernon 

MINING ENGINEER AND METALLURGIST 
Specialty, Mill Operation and Construction 

1424 Alpha St., Los Angeles 

DEMMING, Henry C. 
MINING ENGINEER, GEOLOGIST, MINERAL- 

OGIST AND CHEMIST 
Offices and Laboratory 

1152 Mulberry St., Harrisburg, Penn. 

DEWEY, STRONG, 

TOWNSEND & LOFTUS 

PATENT ATTORNEYS 

907-917 Crocker Bldg., San Francisco 
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DENNIS, Clifford G. 
MINING ENGINEER 

Crocker Bldg., San Francisco 
Cable: Sinned Code: MeNeill 

DICKERMAN, Nelson 
MINING ENGINEER 

The Insurance Exchange, San Francisco 
Cable: Deerhodor Code: McNeill 1908 

DORR COMPANY, THE 
John V. N. Dorr, President 

METALLURGICAL, CHEMICAL AND 
INDUSTRIAL ENGINEERS 

Denver New York London, E.C, 

DRAPER, MARSHALL D. 
MINING ENGINEER 

Kotchiu, Yunnan, China. Permanent Address: 213 
Boston Bldg., Denver, Colo. 

DREW, C. V. 
MINING ENGINEER 

With Cerro de Pasca Copper Corporation, Room 4, 
Fifth floor, 15 Broad St., New York 

DUDLEY, H.C. 
MINING ENGINEER 

704 Lonsdale Bldg., Duluth, - Minn. 

DUNCAN & LINDLEY 
MECHANICAL ENGINEERS 

for Mines and Mills. 649 Mills Bldg., 
San Francisco, Cal. 

DUNNING, Charles H. 
MINING ENGINEER 

Prescott, Arizona 

DWIGHT, Arthur S. 
MINING ENGINEER AND METALLURGIST 

29 Broadway, New York 
Cable: Sinterer Code: McNeill; Miners & Smelters 

EASLEY, George A. 
MINING ENGINEER 

La Paz, Bolivia, South America 
Cable: Address: ‘‘Easley,’’ La Paz 

EASTON, Stanly A. 
MINING ENGINEER 

Manager, Bunker Hill & Sullivan Mining and 
Concentrating Co., Kellogg, Idaho 

EDE, J. A. 
CONSULTING MINING ENGINEER 

La Salle, Illinois 

Wm. W. Elmer 

ELMER & HOGG 
CONSULTING MINING ENGINEERS 
Examinations, Reports, Administration 

U. S. Nat. Bank Bldg., Portland, Oregon 

Geo. C. Hogg 

EMERY, A. B. 
MINING ENGINEER 

Messina, Transvaal. Tele. and Cable Address: 
Abemery, Messina, Transvaal 

EMLAW, H. S. 
MINING ENGINEER 

36th Floor, 233 Broadway, New York City, and 
Trona, Calif. 

ERDLETS, Jr., Joseph F. B. 
MINING ENGINEER 
61 Broadway, New York 

Cable Address: Branderlet, New York 

Engineering and Mining Journal-Press 

EUSTIS, F. A. 
METALLURGICAL AND MINING ENGINEER 
Research work solicited, 131 State St., Boston. 

Telephone Main 5032. 2 Rector St., 
New York City. Telephone Rector 1421 

EVANS, Burr 
CONSULTING ENGINEER 

California Mines and Mining and Hydro-Pneumatic 
Power, Arc Mining and Milling Methods 

556 California St., San Francisco, U. S. A 

EYE, Clyde M. 
MINING AND METALLURGICAL ENGINEER 

1006 Hobart Bldg., San Francisco, Cal. 

Cable: Eyecon Code: Western Union 

FARISH, George E. 
CONSULTING MINING ENGINEER 

First National Bank Bldg., San Francisco 
25 Broad St., New York 

FARISH, John R. 
MINING ENGINEER 

Office, 58 Sutter St., San Francisco 
Residence, San Mateo, Cal. 

Cable: Farish 

FERRIER, W. F. 
CONSULTING MINING ENGINEER AND 

GEOLOGIST 

204 Lumsden Bldg., Toronto, Ont. 

FESING, Herman W. 
MINING ENGINEER 

Lake Superior Copper and Iron Examinations, 
Houghton, Mich. 

FINCH, John Wellington 

MINING GEOLOGIST AND ENGINEER 

14 Wall St., New York. Telephone: Rector 8754 

FINLAY, J. R. 
MINING ENGINEER 

Room 1410, 170 Broadway, New York 

FISHER, C. A. 
CONSULTING GEOLOGIST AND FUEL 

ENGINEER 

906 Ist Nat. Bank Bldg., Denver, Colo. 

FISHER & LOWRIE 
CONSULTING GEOLS. AND FUEL ENGRS. 

. National Bank Bldg., Denver 
1409, 170 Broadway, New York 

Cable: Califishoil Usual Codes 

FITCH COMPANY, Walter Jr. 

SHAST AND TUNNEL CONTRACTORS 

Eureka, Utah 

FLAGG, Arthur Leonard 
CONSULTING ENGINEER 

408 Fleming Building, Phoenix, Ariz. 

FOHS, F. Julius 
CONSULTING OIL GEOLOGIST 

Gt. Southern Life Bldg. Ist Nat’l Bank Bidg. 
Dallas, Texas Tulsa, Oklahoma 

60 Broadway, New York 

FORBES, David L. H. 
MINING ENGINEER 

Kirkland Lake, Ontario 

Vol. 118, No. 25 

FOWLER, Samuel S. 
MINING ENGINEER AND METALLURGIST 

Nelson, British ‘olumbia 
Cable: Fowler Jsual Codes 

FRANCE, T. H. 
MINING ENGINEER 

42 Broadway, New York City 

FRANK, ALFRED 
MINING ENGINEER 

1121 Newhouse Bldg., Salt Lake City, Utah 

FREITAG & AINSWORTH 
DESIGNING AND CONSTRUCTING ENGRS. 

Mine and Metallurgical Plant Design and 
Construction 

1209 Hobart Bldg., San Francisco 

FULLER, John T. 
MINING ENGINEER 

American Bauxite Co., Bauxite, Ark. Permanent ad- 
dress. 1306 Main St., Honesdale, Pa. 

FULTON, Chester A. 
MANAGER ; 

Davison Sulphur & Phosphate Co., Garrett Bldg. 
Baltimore, Md. 

GAHL, Rudolf 
CONSULTING METALLURGIST 

Specializes in’ Concentration, Flotation and Leach- 
ing of Copper Ores 

804 Equitable Bldg., Denver, Colo. 

GARREY, George H. 

CONSULTING MINING GEOLOGIST AND 

ENGINEER 

Appraisal of possibilities outlining development 

work, geologic mine maps 

Bullitt Bldg., Philadelphia, Pa. 

Code: Bedford-McNeill 

GARZA, Aldape,, J.M., E.M., M.E. 
CONSULTING GEOLOGIST AND PETROLEUM 
R ENGINEER 
Examination of Oil Lands and Mineral Deposits. 

Morelos 8, Tuxpam, Vera Cruz, Mexico 

GEMMILL, David B. 
MINING AND METALLURGICAL ENGINEER 

Specialty Treatment of Complex Ores 
1201 Hibernian Bldg., Los Angeles, Cal. 

GEPPERT, Richard M. 
MINING ENGINEER 

Tennyson Road, Bognor, Sussex, England 
Code: MeNeill (Both Editions) 

GIBSON, Arthur 
MINING ENGINEER 

Placer Mining and Magnetometric Determinations of 
Mineral Concentrations in the field. 

300 Haight St., San Francisco, Cal. 

GIANELLA, Vincent P. 
MINING ENGINEER 

429 Marsh Avenue, Reno, Nevada 

GRAHAM, Stanley N. 
MINING ENGINEER 

Mining and Metallurgical Dept., Queens University 
Kingston, Ont., Canada 

GRANT, Wilbur H. 
GEOLOGICAL AND MINING ENGINEER 

1213 Hobart Bldg., 582, Market St. 
San Francisco 

Code: Bedford McNeill 

SES 
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David X. Greenberg Frank A. Humphrey 

GREENBERG & HUMPHREY 
EFFICIENCY ENGINEERS 

Kingman, Arizona 
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HERSEY Co., Milton, Ltd. 
MINING ENGINEERS 

Consultation, Examination and Management 
4 St. Antoine St., Montreal, Can. 

Mine Reports and Examinations 

GREENOUGH, W. Earl 

CONSULTING MINING ENGINEER 

Old National Bank Bldg., Wash, Spokane, 

GRUGAN, Justice F. 
MINING ENGINEER 

135 Broadway, New York 
Cable Address: Jusgrugan, New York 

GUESS, H. A. 
MINING ENGINEER 

120 Broadway, New York City 

HAGER, Dorsey 

PETROLEUM GEOLOGIST AND ENGINEER 

522 Fifth Ave., New York City 

HALL, R. G. 
MINING AND METALLURGICAL ENGR. 

Complex Ores, Electrolysis 
University Club St. Louis, Mo. 

HALLORAN, Will 
MINING ENGINEER 
Kingman, Arizona 

HAMILTON, E. M. 
METALLURGIST 

Specialty: Cyaniding Gold and Silver Ores 
419 The Embarcadero, San Francisco 

HAMMOND, John Hays 
CONSULTING ENGINEER 
120 Broadway, New York 

Code: Bedford-McNeill 

HAMPTON, William Huntley 
MINING AND CIVIL ENGINEER, CHEMIST, 

Direct Production, Refined Oils and Ammonia from Oil 
Shales, Coals, Peat, ete., by Hampton-Ryan Process 

1270 Broadway, N. Y. City 

HARDY, J. Gordon 
MINING ENGINEER 

15 Brewster Terrace, Brookline, Mass. 

HARPER, Harry A. 
MINING ENGINEER 

Manager Harper Co., Engineers and Importers, 
La Paz, Bolivia 

Cable: Harper, Bentley’s Code 

HARRIS, Joseph W. 
Chemics.l, Metal'urgical and Mining Patents 

Washingto. Licn & Trust Bldg., Washington, D. C. 

' 

HAWXHURST, Robert, Jr. 
MINING ENGINEER 
234 Holbrook Building 

58 Sutter St., San Francisco, Cal. 
Cable: Hawxhurst 

HEINZ, N. L. 
ENGINEER 

Rolling Mills for shect zinc, commercial gages and 

sizes. 1519 Oliver Bldg., Pittsburgh, Pa. 

HENDERSON, H. P. 
MINING ENGINEER 

522 Fifth Ave., New York 

hersey’’—Bedford-MecNeill Code 

Burch, Hershey & White 

HERSHEY, Oscar H. 
CONSULTING MINING GEOLOGIST 

Crocker Bldg., San Francisco 
Cable: Hershey Code: MeNeill 

HESS, Rush M. 
MINING ENGINEER 

Examination, Consultation, Supervision. 807 Brown- 
Marx Bldg., Birmingham, Ala, 

Cable: ‘‘Rumihe. Code: Bedford-MecNeill”’ 

HILLS, Victor G. 

MINING ENGINEER 

Room 4, 312 17th St., Denver, Colo. 

HOFFMAN, John D. 
MINING ENGINEER 

1 London Wall Buildings, London, E.C.2 
Usual Codes 

HOFFMAN, Karl F. 
MINING ENGINEER 

Cable: Manhoff 2 Rector St., New York 

HOFFMAN, Ross B. 
MINING ENGINEER 

228 Perry St., Oakland, Cal. 
Cable: Siberhof 

HOLDEN, Edwin C. 
CONSULTING MINING ENGINEER 

1100 Garrett Bldg., Baltimore, Md. Code: Bedford- 
McNeill. Cable: ‘‘Nedloh,’’ Baltimore 

HUNT & Co., Robert W. 
MINING ENGINEERS 

Examinations and Reports of Properties and Proc- 

esses, Development of Properties, Consulta- 

tion Assayers and Chemists, Inspection and 

Tests Materials, Machinery and Structural 

Steel for Structures. Chicago, Ill. 

HURST, George L. 
MECHANICAL ENGINEER 

Gold Dredging and Hydraulic Engineering 

544 Market St., San Francisce, Cal. 

HUTCHINS, John Power 
CONSULTING MINING ENGINEER 

Room 3700, 120 Broadway 
New York 

HUTCHINSON, Randolph B. 
MINING ENGINEER 

1008 Central Building, Los Angeles, Calif. 

HUTCHINSON, W. Spencer 

MINING ENGINEER 

201 Devonshire St., Boston, Mass. 

INGALSBE, F. R. 
GEOLOGIST AND MINING ENGINEER 
Reports and Appraisals of Oil, Coal and 

Mineral Lands 
Missoula, Montana 

JANIN, Charles 
MINING ENGINEER 

716 Kohl Bidg., San Francisco 
Cable: Charjan Code: MeNeill 

HOLLAND, L. F. S. 
MINING ENGINEER 

1718 La Brea Avenue, Hollywood, Cal. 

HOLLIS, H. L. 
CONSULTING MINING ENGINEER AND 

METALLURGIST 
435 Railway Exchange, 80 E. Jackson Blvd., Chicago 

HOOVER, Theodore J. 
MINING ENGINEER 

1 London Wall Bldg., London, E. C. 
Mills Bldg., San Francisco 

Cable: Mildaloo 

HOSKIN, Arthur J. 
CONSULTING ENGINEER 

214 Transporation Bldg., University of Illinois 
Urbana, Illinois 

HOUSTON, Fred K. 
MINING ENGINEER AND GEOLOGIST 

36 Nat. Bank of Montana Bldg. 
Helena, Montana 

HOWIE, A. S. 
MINING ENGINEER 

Casilla No. 1507, Lima, Peru 
Telegrams and Cables: Howie, Lima 

Bentley’s Code 

HOYLE, Charles 
MINING ENGINEER 

Apartado 8, El Oro, Mexico 

HUNTOON, Louis D. 

MINING ENGINEER 

115 Broadway, New York Los Angeles, Cal. 

JENKS, Arthur W. 
MINING ENGINEER AND METALLURGIST 

1560 Le Roy Ave., Berkeley, Cal. 
Cable: Jenksville 

JENKS, T. H. 
CONSULTING MINING ENGINEER 
1221 Royal Court, Los Angeles, Cal. 

Codes: Bedford-McNeill, Moreing & Neal 

JONES, C. Colcock 
MINING ENGINEER 

102 So. Occidental Boulevard, Los Angeles, Calif. 
Code: Bedford-McNeill 

JONES, William F. 
Oil and Coal Examinations, Topographic and Geologic 

Mapping. West Indian and Central American 
explorations. 222 Charles River Road, 

Cambridge, Mass. 

JULIAN, E. A. 
MINING ENGINEER 

Godfield Consolidated Mines Exploration Co. 
Crocker Bldg., San Francisco, Cal. 

JUSSEN, Edmund 
MINING ENGINEER 

2546 Warring St., Berkeley. Cal. 
Code: Bedford-McNeill 

KEENE, Amor F. 
CONSULTING MINING ENGINEER 

233 Broadway, New York 
Cable: Kamor, New York 

KELLY, Sherwin F, 
MINING GEOLOGIST AND ENGINEER 

Beinn A’ Kyor, Lawrence, Kansas 
American Representative and Consulting Engineer of 
“C. &° M. Schlumberger, Prospection Electrique’”’ 

of Paris, France 
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E. H. Kennard 

KENNARD & BIERCE 
MINING AND METALLURGICAL ENGRS. 
Mill Design and Construction. Filtration 

Hollingsworth Bldg., Los Angeles, Cal. 

E. C. Bierce 

KENNEDY, JULIAN | 
ENGINEER 

The Bessemer Building, Sixth St. and Duquesne Way 
Pittsburgh, Penn. 

Cable Address: ‘‘Engineer,’’ Pittsburgh 

KEPNER, R. B. 
CONSULTING MINING ENGINEER 

Examinations, Supervision of Mining Operations 
Wire or Mail Address: Gardena, Calif. 

KINNON, William H. 
MINING ENGINEER AND METALLURGIST 

801 Arizona St., El Paso, Texas 

KINZIE, Robert A. | 
MINING ENGINEER 

First National Bank Bldg., San Francisco 
— 

KIRBY, Edmund B. 
MINING ENGINEER AND METALLURGIST 

918 Security Bldg., St. Louis 
Specialty: The expert examination of mines 

and metallurgical entcrprises | 

KLEPETKO, Frank 
MINING AND METALLURGICAL ENGINEER 
80 Maiden Lane, New York and Apartado 708 

Lima, Peru 

KNOX & ALLEN, 
Henry H. Knox, John H. Allen 

MINING AND METAL ENGINEERS 
160 Broadway, New York 

Cable Address: ‘‘Allenox,’’ New York 

KREJCI, Milo W. 
CONSULTING METALLURGICAL ENC™NEER 

Smelting and refining of copper and lead 
Room 1904, 25 Broadway, N. Y. 

KRUMB, Henry 

MINING ENGINEER 
Felt Bldg., Salt Lake City, Utah 

KUNZ, George F. 
GEM EXPERT 

c/o Tiffany & Co., 401 Fifth Ave., New York 

LACHMUND, Oscar 
MINING ENGINEER AND METALLURGIST 

Room 318, Symons Block, Spokane, Wash. 

LAKENAN, C. B. 
MINING ENGINEER 

McGill, Nevada 

Engineering and Mining Journal-Press 

LEE, Chester F. 

MINING ENGINEER 

6-54 Colman Block, Seattle, Wash. 

LEHMANN, Charles 
MINING ENGINEER 

Examination and Management of Properties 
Casilla, 1364, Santiago, Chile, S. A. 

LE FEVRE, S. 
CONSULTING MINING ENGINEER 

Magnetic Iron Ore. Testing Laboratory Available 
Forest Glen, Ulster County, N. Y. 

LEVASSEUR, Charles 
CONSULTING MINING ENGINEER 

Examinations, Surveys, Reports, Development and 
Management of Mines 

Yellville, Ark., Joplin, Mo. 

LEVENSALER, L. A. 
MINING ENGINEER 

901 Hoge Bldg., Seattle, Wash. 

LEWIS, H. Allman 
MINING ENGINEER 
Cochabamba, Bolivia 

Code: MeNeill 1908 

LIDSTONE & Van Dorp 

MINING AND METALLURGICAL ENGINEERS 

Examinations and Management. Silver City, N. M. 

LINDBERG, Carl O. 
MINING ENGINEER 

1218 Pacific Mutual Life Bldg., Los Angeles, Cal. 
Cable: ‘‘Carlind’’ 

Code: Smelters and Bedford-McNeill 

LINDLEY, Curtis, Jr. 
MINING ENGINEER 

604 Mills Bidg., San Francisco, Cal. 

LINDSLEY, Thayer 
MINING GEOLOGIST 

Peterboro, N. H. 

LINTON, Robert 
MINING ENGINEER 

120 Broadway, New York City 
Union Arcade, Pittsburgh, Pa. 

Code: Bedford-McNeill 

LLOYD, R. L. 
METALLURGICAL ENGINEER 

Specialty: Pyro-Metallurgy of Copper and Asso- 
ciated Metals. 29 Broadway, New York 

Cable: Ricloy Code: McNeill & Miners & Smelters 

LONG, Frederic H. 
CONSULTING MINING AND METALLURGICAL 

ENGINEER 
38 So. Dearborn St., Chicago, Il. 

Vol. 113, No. 25 

LONGYEAR COMPANY, E. J. 

MINING ENGINEERS 

Diamond Core Drilling, Shaft Sinking and Mine 

Development, Diamond Drill Manufacturing 

Security Bldg., Minneapolis, Minn. 

Cable: Longco Code: MeNeill 

LORING, W. J. MINING ENGINEER | 
614 Crocker Bldg., San Francisco, Cal. | 

London Address: c/o Bewick, Moreing & Co. } 
62, London Wall, London 

Cable: Wantoness Usual Codes 

LOVEMAN, Michael H. 
MINING GEOLOGIST 

36th floor. Telephone Barclay 7583 
233 Broadway, New York 

LUCKE, P. K. 
CONSULTING MINING ENGINEER 

Avenida Isabela La Catolica, Num. 25 
Mexico City 

Cable: Lucke, Mexico City 

LUNT, Horace F. 
STATE COMMISSIONER OF MINES 

for Colorado State Bureau of Mines, Denver, Colo. 
No professional work undertaken 

MacBOYLE, Errol 
MINING ENGINEER AND GEOLGGIST 
1112 Hobart Bldg., San Francisco 

Cable: ‘‘MacBoyle,’’ San Francisco, Usual Codes 

MacDONALD, Bernard 
CONSULTING MINING ENGINEER 

Calle Colegio No. 3 
Parral, Chihuahua, Mexico 

P. O. Address, Apto. 54 Code: Bedford-MecNeill 

MAJOR, Charles Edward 

MINING ENGINEER 

P.O. Box 474, Prescott, Arizona 

MARSHALL, N. C. 
MINING ENGINEER 

Buenaventura, Colombia 
South America 

MARTIN, Rose H. 
MINING ENGINEER AND METALLURGIST 

63 Cullinan Bldg., Johannesburg. Telegrams, 
““Milo.’’ Consultant, Executive, Investiga- 
tions, Reports. Africa, South of Equator 

MATHE'VSON E. P. 
CONSULTING ENGINEER 

Non-Ferrous Metallurgy 
42 Broadway, New York 

MAYER, LUCIUS W. 
MINING ENGINEER 

Rogers, Mayer & Ball, 42 Broadway, New York 
Cable Address: Alhasters 

LASIER, Frederick G. 

MINING ENGINEER 

Holly, Mich., or c/o Detroit Club, Detroit, Mich. 

LATHAM, Mare L. 

Treatment of Gold and Silver Concentrates 

Angels Camp, Cal. 

LAWTON, Nathan O. 
MINING ENGINEER 

Examinations, Reports, Management; Years of Ex- 
perience. 916 Boston Bldg., Salt Lake City, Utah 

LOCKE, Augustus 

MINING GEOLOGIST 

788 Mills Bldg., San Francisco, Cal. 

Bewick, Moreing & Co. 

LORING, E. A. 
MINING ENGINEER 

62, London Wall, London, E.C., 2 
Cable: Ringlo Usual Codes 

LORING, Frank C. 

MINING ENGINEER 

Sun Life Bldg., Toronto, Ontario, Canada 

McCARTHY, E. T. 
MINING ENGINEER 

10 Austin Friars, London 

McCLAIN & Cary 
MINING AND METALLURGICAL ENGINEERS 

Leadville, Colo. 

Say you saw it in 
Professional Directory 
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McDANIEL, G. G. 
U. S. MINERAL SURVEYOR 

Surface and Underground Surveys and Maps 
1026 Mills Bldg., San Francisco 

McDERMOTT, E. D. 
MINING ENCINEER 

Rakka Mines P. O. District, Singhbhum 
Chota Nagpur, India 

McGREGOR, A. G. 
ENGINEER 

Design of Metallurgical Plants 
Warren, Arizona 

MEAD, H. L. 
MINING ENGINEER 

American Cyanamid Co. 
511 Fifth Ave., New York 

MEIER & Co., Inc., A. J. 
INDUSTRIAL ENGINEERS 

Organizing, Reorganizing, Financing, Properties 
Developed and Operated 

1000 Times Bidg., St. Louis, Mo. 

MEIN, William Wallace 
MINING ENGINEER 

43 Exchange Place, New York 
Cable: Mein, New York 

MEISSNER, C. E. 
MINING ENGINEER 

141 Broadway, New York City 

MERCER, John W. 
MINING ENGINEER 

General Manager South American Mines Co. 
Mills Bldg., Broad St., New York 

MERRILL COMPANY, THE 
Charles W. Merrill, Pres. 

Merrill Zine Dust Precipitation Process, Crowe Vacuum 
Precipitation Process, The Merco Nordstrom Plug Valve 

San Francisco, Cal. 

MILLER, Hugo W. 
MINING ENGINEER 

Custom Assay Office, Specialty: Reliable Reports 
on Mexican Mines. Reasonable Charge 

MILLS, Edwin W. 
MINING ENGINEER 

75 Yamashita-cho, Yokohama, Japan 
Cable: ‘‘Edmills’’ Usual Codes 

MINARD, Frederick H. 
MINING: ENGINEER 

41 East 42nd St., New York City 
Tel.: Murray Hill 9076 

Frednard Code: Cable: MeNeill 

MITKE, Charles A. 
CONSULTING MINING ENGINEER 
Mine Ventilation—Mining Methods 

Bisbee, Arizona 

MOHAVE ASSAY AND 
ENGINEERING OFFICE 
R. C. JACOBSON 

REGISTERED MINING ENGINEER, MINING 

CHEMISTS AND ENGINEERS 

Ore Testing Laboratory, Mine Reports and 

Mill Design 

Kingman, Arizona 

MUDD, Seeley W. 
MINING ENGINEER 

1263 Pacific Mutual Bldg., Los Angeles, Cal. 
Code: Bedford-McNeill 

Cay, 
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MUIR, N. M. 
MINING AND PETROLEUM ENGINEER | 

1024 Mills Bidg., San Francisco | 
425 Flynn Ames Bldg., Muskogee, Oklahoma 

MUNRO, C. H. 
MINING ENGINEER 

Ipoh, Perak, Federated Malay States 
Cable: Munro Code: McNeill 

MUNROE, H. S. 

MINING ENGINEER 
Anyox, British Colombia 

MURIAS, E. R. Suarez 
MINING ENGINEER AND GEOLOGIST 

Examinations and Reports. Edificio Abreu, No. 414, 
Reilly & Mercandores, Havana, Cuba 

MYERS, Desaix B. 

MINING ENGINEER 
433 Merchants’ National Bank Bldg., 

Los Angeles, Calif. 

NEEL, Carr B. 
MINING ENGINEER 

Mineria 189, Lima, Peru, S. A. 
Cable: Carrneel, Lima Bedford-McNeill Code 

NEILL, James W. 

METALLURGIST AND MINING ENGINEER 
351 California St., San Francisco, Cal. 

Pasadena, Cal. Salt Lake City, Utah 

NEWBERRY, Andrew W. 
MINING ENGINEER 

e-o Tonopah Banking Corp., Tonopah, Nevada 
Code: Bedford-McNeill, 1908 Edition 

NEWMAN, M. A. 
MINING ENGINEER 

Union League Club, San Francisco, Cal. | 
Ls ssasinsadastemschenbiasiaddinnesnihintieneeanietintetetiii 

NEWMAN, M. H. 
MINING GEOLOGIST 

c/o American Zinc, Lead & Smelting Co. 
Mascot, Tenn. 

NOWLAND, Ralph C. 
Hobart Bldg., San Francisco 

In charge Exploration Dept. of D. C. Jackling 

O’KEEFE, Edward C. 
Metallurgy and Ore Dressing Test 

Flat River, Mo. 

OLSON, C. Le Roy 
CONSULTING METALLURGICAL AND MINING 

ENGINEER, MILL SUPERINTENDENT 
Kansas City-Nevada Consolidated Mines Co, 

Fallon, Nevada 

OSBORN, Walter X. 

CONSULTING MINING ENGINEER 

Gila Bend, Arizona 

PACKARD, George A. 
MINING ENGINEER AND METALLURGIST 

50 Congress St., Boston, Mass. 
Cable Address: ‘‘Geopack,’’ Boston 

PARKER, Morris B. 
CONSULTING MINING ENGINEER 

Examinations, Reports 
Specialty: Mine Problems and Operations 
6900 De Longpre Ave., Hollywood, California 

PAGE, Wm. Kingman 

CONSULTING METALLURGICAL ENGINEER 

Hydrometallurgical and Electrometallurgical Research, 

Design, Development and Investigation of 

Non-ferrous Metallurgical Plants 

and Processes 

56 Pine St., N. Y¥. City Colorado Springs, Colo. 

PALMER, T. H. 
B. E., Fel. Chem. Soc., ete. 

CONSULTING ENGINEER 

Valuing, Organizing, Technical Advice, Mining 

Metallurgy, Flotation and Selective 

Flotation Processes 

Collins House, Melbourne 

Cable: ‘‘Remlap,’’ Melbourne 

PARRISH, K. C. 
MINING ENGINEER 

Apartado No. 6, Baranquilla, Colombia, So. America 
Cable Address: ‘‘Parrish’’ 

PAYNE, C. Q. 
MINING ENGINEER 

82 Beaver St., New York 

PAYNE, Henry Mace 
CONSULTING MINING ENGINEER 

Machinery Club, 50 Church St., New York 
Cable: Macepayne Usual Codes 

PERKINS, Walter G. 
62, London Wall, London, E.C. 32 

Cable: Ochomdyelo 

PERRET, Leon A. 
CONSULTING MINING ENGINEER 

Platinum and Gold Placer Mining 
30 years’ practical work in Siberia 

100 Bluff, Yokohama, Japan 

PERRY, O. B. 
MINING ENGINEER 

120 Broadway, New York 

PICKERING, J. C. 
CONSULTING MINING ENGINEER 

Avenida Juarez 83, Mexico City, Mexico 
Cable: Keringpic 

PLATE, H. Robinson 
MINING ENGINEER 

Examination, Development and Management 
Hobart Bldg., San Francisco, Cal. 

Code: Bedford-MecNeill 

Howard Poillon 

POILLON & POIRIER 
MINING ENGINEERS 

42 Broadway, New York 

C. H. Poirier 

PRICHARD, W. A. 
MINING ENGINEER 

Colombian Corporation, Limited 
Apartado 172, Medellin, Colombia 

PRITCHETT, Carr W. 
MINING ENGINEER 

Examinations, Development Management 
120 Broadway, Room 3700, New York City 

PURINGTON, C. W. 
MINING ENGINEER 

Room 527, Kaijo Bldg., c/o Mori Kaku, Tokyo, Japan 
Cable Address: ‘‘Purington c/o Hansanter, Tokyo’* 
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RAKOWSKY, Victor 
MINING ENGINEER 

In the development Miami Zinc Fields, Oklahoma 
Address: Joplin, Mo. Code: Bedford-McNeill 

REED, Avery H. 
MINING ENGINEER 
Zine and Lead Ores 
Fluorspar, Marion, Ky. 

REID, J. A. 
MINING ENGINEER 

O’Brien Mine 
Cobalt, Ont. 

RICE, John A. 

MINING GEOLOGIST 

414 Hobart Bldg., San Francisco 

RICHARDS, Gragg 

MINING ENGINEER 

147 West 82nd St., New York City 

Robert H. Richar hark Locke 

RICHARDS & LOCKE © MINING 
Careful Concentration Tests for Design of 

Flow Sheets for Difficult Ores 
69 Massachusetts Ave., Cambridge 39, Mass. 

RICKARD, Edgar 

MINING ENGINEER 

42 Broadway, New York 

RICKARD, Forbes 
MINING ENGINEER 
305 Engineers Building 

Denver, Colorado 

RICKETTS, L. D. 

CONSULTING ENGINEER 

42 Broadway, New York 

RITTER, A. Etienne 

MINING ENGINEER AND GEOLOGIST 

Colorado Springs, Colo, 

RIVOIRET, M. Raymond 

Ingenieur des Mines 

Mortain, Manche, France 

ROBERTS, Milnor 
MINING ENGINEER 

The Pacific Northwest British Columbia 
and Alaska 

University Station, Seattle, Wash. 

ROGERS, Edwin M. 
CONSULTING MINING ENGINEER 

32 Broadway, New York 
Cable: Emrog Code: McNeill 

Allen H. Rogers, Sydney H. Ball, Lucius W. Mayer 

ROGERS, MAYER & BALL 

MINING ENGINEERS 

42 Broadway, New York 

201 Devonshire St., Boston, Mass. 

Cable: Alhasters 

ROGERS, John C. 
MINING ENGINEER 

Examination and Exploration of Mining Properties 
with a view to Purchase 

Copper Cliff, Ontario Code: Bedford-MeNeill 

| SEMPLE, C. Carleton 

Engineering and Mining Journal-Press 

ROLLER, Arthur H. 
MINING AND METALLURGICAL ENGINEER 
Mine Examinations, Ore Treatments and Management 

438 Equitable Bldg., Denver, Colo. 

ROYCE, Stephen 

CONSULTING MINING ENGINEER AND 
GEOLOGIST 

Exploration, Operating, Valuation, Examination 

Science Hall, Madison, Wis. 

Mining Office and Residence, Crystal Falls, Mich. 

RUB.UGE, Frederick T. 

Examinations, Development, Management 

41 Broad St., New York City 

RUTHERFORD, Forest y,SQNSULTING 
Ore Smelting Contracts Investigated, Smelting and 

Milling of Copper and Lead Ores, Design 
and Construction 

120 Broadway, New York 

RUTLEDGE, J. J., Ph.D. 
MINING ENGINEER AND GEOLOGIST 

Not Open for Engagement at Present 
c/o Bureau of Mines, McAlester, Okla. 

SANDERS, A. D. 
MINING ENGINEER 

Reports, Consultation and Management. Specialty, 
Manganese. Stow Bedon, Norfolk, Eng. 

Codes: A.B.C., 5th Ed.; Bedford-McNeill 

SAUNDERS, T. Skewes 
MINING ENGINEER 

Examination, Consultation and Management 
University Club 

Bucareli 35, Mexico, D. F., Mexico 

SCHMIDT, Henry C. 
MINING ENGINEER 

Estacion San Pedro, F. C. Nor Oeste de Mexico 
Estado de Chihuahua, Mexico 

SCHROTER, George A. 
MINING ENGINEER 

111 Broadway, New York 

SCHWERIN, Martin 

MINING ENGINEER 

611 East 4th St., Tucson, Arizona 

SEARS, Stanley C. 
MINING ENGINEER 

Consultation, Examination and Management 
705 Walker Bank Bldg., Salt Lake City, Utah 

Usual Codes 

MINING ENGINEER AND METALLURGIST 

c/o Rocca & Miler, Lima, Peru, So. America 

SHALER, Millard K. 
MINING GEOLOGIST AND ENGINEER 

66 Rue de Colonies 
Brussels, Belgium 

SHARPLESS, Frederick F. 
Sec. Am. Inst. of 

MINING AND METALLURGICAL ENGINEERS 
29 West 39th St., New York City 

Cable Address: Fresharp, N. Y. 

SHAW, S. F. 
MINING ENGINEER 

Cia. Minera La Constancia, Sierra Majada 
Coahuila, Mexico 

Vol. 113, No. 25 

SHIPP, E. Maltby 
CONSULTING MINING, METALLURGICAL 
ENGINEER AND TIMBERLAND FACTOR 

115 Broadway, New York City 

SHORT, Frank R. 
MINING ENGINEER 

1057 Monadnock Bldg., San Francisco 
Cable Address: ‘‘Muskeg’’ 

SIMONDS, F. M. 
MINING ENGINEER 

25 Madison Ave., New York 

SIMPSON, W. E. 
MINING ENGINEER 

Swastika, Ontario, Canada 
Cable: Simpson-Swastika 

SIZER, F. L. 
CONSULTING MINING ENGINEER 

1006 Hobart Bldg., San Francisco 

SLAK, John 
CONSULTING MINING ENGINEER 

Examinations, Reports, Management, Exploration, 
Advice to Investors in Mining Properties 

Mayer, Arizona 

SMITH, Howard D. 
MINING ENGINEER 

60 Broadway, New York 

Cable: Diorite Code: Western Union 

Franklin W. Smith Ralph A. Ziesemer 

SMITH & ZIESEMER 
CONSULTING MINING ENGINEERS 

Bisbee, Ariz. Code: McNeill 

SOUTHWESTERN ENGINEERING 
COMPANY 

Consulting Engineers. Specialty; Flotation and Con- 

centration. Ores tested in any quantity up to 5 

tons. Mills designed, erected and operated. 

Offices, 1221-1223 Hollingsworth Bldg. 

Los Angeles, Calif. Code address, ‘‘Southeng.”” 

SPEARMAN, Charles 
B. Se. M. A. Min. Geologist and Engineer. Testing 

all Ores; Flow Sheets. Specialty: Graphite 
Concentration. Power Bldg. Montreal, Que. 

SPENCER, L. B. 
MINING ENGINEER 

Reports on Nevada Mines. Mina, Nev. 

SPILSBURY, P. Gybbon 
MINING ENGINEER 

214 O’Neill Bidg., Phoenix, Ariz. 

STEBBINS, Elwyn W. 

MINING AND METALLURGICAL ENGINEER 

814 Mills Bldg., San Francisco 

STEELE, HEATH 
Mining Engineer, c/o Cia Minera de Penoles, S. A., 

Monterey, N. Leon, Mexico 

STEVENS, Arthur W. 
MINING ENGINEER 

Pioneerville, Idaho 

———,. — 



i 

- 

June 24, 1922 

STEVENS, Frank G. 
MINING ENGINEER 

77 Journal Bldg., Boston., Mass., and 36 Oakmount 
Road, Toronto, Canada 

STEVENS, T. N. 
Engineer U. S. Mineral Surveyor, Surface and Under- 

ground Surveys. 
108 Scott St., Tucson, Ariz. 

STEWART, Irvine E. 

PETROLEUM GEOLOGIST 

214 Securities Bldg., Billings, Montana 

STEWART, R. H. 
MINING AND METALLURGICAL ENGINEER 

Vancouver Block, Vancouver, B. C. 

STORM, L. W. 
CONSULTING MINING ENGINEER 

MINING GEOLOGIST 
1313 Alaska Bldg., Seattle, Wash. 

STRACHE, Walter 
MINING ENGINEER 

Bolsa, Comercio, Oxiciana 315 Santiago, Chile 
Cable Address: ‘‘Nangoi,’’ Santiago 

STRAIN, James H. 
Consulting Engineer. Examination of Mines for 

investors only. 
With Star Mica Mining Co., 52 Broadway, N. Y., 

and Canaan, N. H. 

STRAUSS, Lester W. 
ENGINEER OF MINES 

Casilla 514, Valparaiso, Chile, S. A. 
Cable: Lestra-Valparaiso Code: McNeill 

SUSSMAN, Otto, Ph.D. 
MINING ENGINEER 

61 Broadway, New York 

_— 
1 TALMAGE, Sterling B. 

MINING GEOLOGIST AND ENGINEER 
Geologic Maps, Examinations, Reports 
315 Judge Bldg., Salt Lake City, Utah 

TANNER, W. L. 
MINING ENGINEER AND CHEMIST 

High Explosives for Military Use 

Panasoffkee, Fla. 

TAYLOR, G. Cleveland 
MINING ENGINEER 

U. S. Mineral Surveyor 
Examination and Direction of Development 

Redding, Cal. Randsburg, Cal. 

TAYS, Eugene A. H. 

CONSULTING MINING ENGINEER 

San Blas, Sinaloa, Mexico 

THAYER, B. B. 
MINING ENGINEER 

25 Broadway, New York 

THORNE, W. E. 
MINING ENGINEER 

131 Locust St., Santa Cruz, California 
Code: McNeill 

TIMMONS, Colin 
MINING ENGINEER 

Modena, Utah 

Engineering and Mining Journal-Press 

TITCOMB, H. A. 
MIMING ENGINEER 

c/o A, Chester Beatty, 25 Broad St., New York 
Code: Bedford-McNeill 

TOMLINSON ENGINEERING CO. 
Engineers, Metallurgists. Mine Surveys and De- 

velopment, Examinations anywhere. 
Venezia, Ariz. 

TORBERT, James B. 

MINING ENGINEER 

201 Phillips Court, Owensboro, Ky. 

TURNER, H. W. 
MINING GEOLOGIST 

Mills Bldg., San Francisco 
Cable: Latite Codes: MeNeill-Broomhall 

TURNER, J. K. 
MINING ENGINEER 

Goldfield, Nevada 

TURNER, Scott 
MINING ENGINEER 

1511 Bank of Hamilton Bldg., 
Toronto, Ontario, Canada 

TUTTLE, Arthur L. 

Mining Engineer and Metallurgist. Sulphuric Acid. 

Room 1912, 61 Broadway, New York 

TYRRELL, J. B. 
MINING ENGINEER AND GEOLOGIST 

534 Confederation Life Bldg., Toronto, Canada 
208 Salisbury House, London, A.C., 2, England 

VANDEGRIFT, J. A. 
CONSULTING ENGINEER 

115 Broadway, New York City 
Cable Address: Javande, N. Y¥. 

VAN LAW, C. W. 
CONSULTING ENGINEER 

Investigation, Development and Management of 
Mining and Petroleum Properties 
Woolworth Bldg., New York City 

VAN WAGENEN, H. R. 
MINING ENGINEER 

General Manager. Canada Copper Corporation 
Princeton, B. C. 

VAN WINKLE, C. T. 
MINING ENGINEER 

Problems in Development. Mining and Milling 
Dooly Block, Salt Lake City, Utah 

WALLACE, Louis R. 
MINING AND METALLURGICAL ENGINEER 

Address: c/o 1950 So. Vermont Ave., Los Angeles 
until July 1, c/o A.I.M.E., 29 West 39th St., 

New York until Nov. 1 

WARD, William F. 
MINING ENGINEER 

Compania Minera Checo, Pacific, Colombia, S. A., 
Via Buenaventura 

WARRINER, R. C. 
CONSULTING MINING ENGINEER 

Room 1804, 43 Exchange Place, New York 

WATSON, Ralph A. 
MECHANICAL ENGINEER 

Chief Engineer, Tennessee Copper Company 
Copperhill, Tenn. 
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WEATHERBEE, D’Arcy 
MINING ENGINEER 

14 Copthall Ave., London, E.C., 2 
And Peking, China 

Cable: Natchekoo, London 

WEBBER, Morton 

MINE VALUATION AND DEVELOPMENT 

165 Broadway, New York 

WEEKES, Frederic R. 
MINING ENGINEER 

233 Broadway, New York 
Tel.: Barclay 7583 

WESTERVELT, William Young 
CONSULTING MINING ENGINEER 

522 Fifth Ave., New York 
Cable: Casewest Code: Broomhall’s 

WHEELER, H. A. 
MINING ENGINEER 

Reports on Oil and Mining Properties 
408 Locust Sees St. Louis, Mo. 

Cable: ‘‘Wah.”’ St. Louis 

WHITE, Charles H. 

CUNETLTING GEOLOGIST 

788 Mills Bldg., San Francisco 

WHITE, J. E. 
CONSULTING ENGINEER 

Bothin Bldg., Santa Barbara, California 

Bureh, Hershey & White 

WHITE, Lloyd C. 
CONSULTING ENGINEFR 
Crocker Bldg., San Francisco 

WHITE, Rush J. 
MINING ENGINEER 

Shoshone Bldg., Wallace, Idaho 

WHITMAN, Alfred R. 
MINING GEOLOGIST 

Underground Programmes. Orebody Problems 
3 Exchange Place, New York 

Haileybury, Ontario (Cobalt District) 

WHITMORE, Claude C. 
CONSULTING MINING ENGINEER AND 

METALLURGIST 
3216 Bayard St., Butte, Montana 

WILFLEY, Clifford R. 
MINING ENGINEER 

Examinations and Management 
Quray, Colo. 

J. H. Devereux W. B. Devereux, Jr. 

WILKENS and DEVEREUX 
CONSULTING MINING ENGINEERS 

120 Broadway, N. Y¥. 7, Victoria Ave., London 
Cable: Kenreux Code: Bedord-MeNeill 

WILSON, Ridgeway R. 
Mining Engineer, Examinations, Reports, Valuation, 

Design and Supervision Construction Plant, 
Equipment, Development and Operation 

Victoria, B. C., Can. 

WISEMAN, Philip 
MINING ENGINEER 

1203 Pacific Mutual Bldg., Los Angeles 
Cable: Filwiseman Codes: W. U.; MeNeill 

WISHON, W. W. 
MINING ENGINEER 

Appraisals, Consultations, Management, Commissions 
accepted throughout Western U. 8. and 

Kingman, Arizona 
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WITHERELL Charles S. 

Metallurgical Engineer. Development, Design and 
Investigation of Metallurgical Plants and Proc- 

esses. Thermo-Electro and Hydro Metallurgy 

150 Nassau St., N. Y. 

*Phone Beekman 4957, Cable: ‘‘Metwith.”’ 

WOLF, Harry J. 
MINING ENGINEER 

42 Broadway, New York 
Cable: Minewolf Codes: Bedford-McNeill 

WRIGHT, Charles Will 
MINING ENGINEER 

Societa Romeo Esplorazione Minerale 
125, Via del Tritone, Rome, Italy - 
Cable: Wright Itamerica, Rome 

WRIGHT, Ira L. 
MINING ENGINEER 

Examinations, Consultation and Management of Mines 
Silver City, N. M. 

WROTH, James S. 
MINING ENGINEER 

Room 827, 2 Rector St., New York 

Engineering and. Mining Journal-Press 

WYMAN, Henry 
CONSULTING METALLURGIST 

Cedral S. L. P., Mexico 

WRIGHT, Louis A. 
MINING ENGINEER 

c/o The Engineers’ Club 
32 West 40th St., New York 

Codes: Bed, McN. & Bentley’s Complete Phrase 

YUNG, M. B. 
Technical Advisor to Bureau of Mines 

Republic of China, Canton 
No examinations undertaken 

YOUNG, E. J. 

CONSULTING GEOLOGIST AND ENGINEER 

Offices and Laboratory 

Story Bldg., Los Angeles, California, U. S, A. 

Examinations and Reports on all Mineral Deposits, 

Formations and Processes of Extraction 

20 years’ experience in the Western States, Pacific 

Coast States, U. S. A., Mexico and Central 

America 

Vol. 113, No. 25 

Pope Yeatman 

YEATMAN & BERRY 

CONSULTING MINING ENGINEERS 

Edwin S. Berry 

. Examination, Development and Management of 

Properties 

Room 1604, 165 Broadway, New York 

Cable: Ikona Code: BedfordaMcNeil” 

ZALINSKI, Edward R. 
MINING ENGINEER 

821 Newhouse Bldg., Salt Lake City 
Examination. Geological Mapping Development 

ZEIGLER, Victor Tel.: Golden 119 
GEOLOGICAL ENG{NEER 

Examination of oil lands and mineral deposits 
Geologic and structural maps 

415 Empire Bldg., Denver, Colo. 
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the equipment or machinery that you are not using. 

This may be occupying valuable space, collecting 

dust, rust and hard knocks in your shops and yards. 
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UNITED STATES 

Alabama 

Hess, R. M. 

Arkansas 

Fuller, J. T. 
Le Vasseur, Charles 

Arizona 
Botsford, C. W. 
Calkins, F. E. 
Clausen, Carl 
Defty, W. E. 
Del Mar, A. 
Dunning, Charles 
Flagg. Arthur Leonard 
Greenberg & Humphrey 
Halloran, a 
Major, C. 
McGregor, x G. 
Mitke, Charles A. 
Mohave Assay and En- 

gineering Office. 
Osborn, Walter X. 
Schwerin, Martin 
3 ak, John 
Smith & Ziesemer 
Spilsbury, P. G. 
Stevens, T. N. 
Tomlinson Engineering 

& Assay Offi ce 
Wishon, W. 

California 
Anderson ,A. P. 
Arnold, Ralph 
Austin, Wilson & 

Gamble 
Barber, Ray J. 
Beauchamp, A. 
Bedford, Robt. H. 
Bjorge, Guy N. 
Bregton, Cc. CG. 
Burch, 
Burch, Hershey & 

Whit 
Burch, a. Kenyon 
Burgess, J. 
Burns, William 
Carpenter, A. B. 
Sranston, R. E. 
Dahl & Wartenweller 
Dennes, C. G. 
Dewey, Strong, 

send & Loftus 
Dickerman, N. 
Duncan & Lindley 
Emlaw, H 
Evans, Burr 
Eye, C. M. 
Farish, John R. 
Freitag & Aisewerth 
Gemmil, David B 
Grant, ‘Wilbur H. 
Gibson, Arthur 
Hamilton. E. . 
Hawkshurst, R. Jr. 
Hershey, O. EY 
Hoffman, Rees B. 
Holland, i s. 
Huntoon, ». 
Hurst, G. L 
Hutchinson, R. B. 
Janin, Chas. 
Jenks, A. W. 
Jenks, T. H. 
Jones, C. C. 
Julian, BE. A. 
Jussen, Edmund 
Kepner, R. B. 
Kinzie, Robert A. 
Kennard & Bierce 
Latham, M. L. 
Lindberg, Carl O. 
Lindley, C. Jr. 
Locke, ‘Augustus 
Loring, w. iJ. 
MacBoyle, E. 
McDaniel. G. 
Merrill, C. W. 
Mudd, 9. W. 
Muir, N. M. 
Myers, Dasaix B. 
Neill, J. W. 
Newman, M. A. 
Nowland, R. C 
Parker, M. B. 
Plate, H. R. 

Town- 

c. 
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Rice, John A. 
Short, Frank R. 
Sizer, F. L. 
Southwestern Eng'g Co. 
Stebbins, E. W. 
Taylor, 4. ¢. 
Thorne, W. E. 
Turner, H. W. 
White, C. H. 
White, J. E. 
White, L. C. 
Wiseman, P. 
Young, E. J. 

Colorado 
Abrahamson, H, 
Beam, A. Mills 
Bell, ee N. 

Cc. 
Chase. Fawin E. 
Chase, R. L. 
Collins, George E. 
Draper, M. D. 
Fisher, C. A. 
Gahl, Rudolf 
Hills, V. G. 
Lunt, H. F. 
McClain & Cary 
Piers, al 
Page, W. K. 
Rickard. F. 
Ritter, Etienne A. 
Roller, Arthur H. 
Wilfley, Clifford R. 
Zeigler, Victor 

District of Columbia 

Boyle, Jr., J. 
Harris, J. W. 

Florida 
Tanner, W. Lee 

Idaho 

Easton, S. * 
Stevens, A. 
White, ee: ss 

Mllinois 

Ede. J. A. 
Hollis, H. L. 
Hoskin, A. J. 
Hunt & Co., R. W. 
Long, Frederic H. 

Kansas 

Kelly, S. F. 

Kentucky 

Reed, Avery H. 
Torbert, James B: 

Maryland 

Fulton, Chester A. 
Holden, Edwin C. 

Massachusetts 
paste, F. A. 

, J. Gordon 
Hate son, W. Spencer 
Jones, William F 
Locke, C. E. 
Packard, George A. 
Richards, R. H. 
Richards & Locke 
Rogers, Mayer & Ball 
Stevens, F. G 

Michigan 
Fesing, Herman W. 
Lasier, F. G. 
Royce, Stephen 

Minnesota 

Collins, E. J. 
Dudley, H. C. 
Longyear Co., E. J. 

Missocri 

Copeland, Durward 
Hall, G. 
Kirby, E. B. 
Le Vasseur, Charles 
Meier & Co., Ine. 
O'Keeffe, Edward C. 
Rakowsky, Victor 
Wheeler, H. A 

Montana 

Braly, N. B. 
Ingalsbe, F. R. 
Stewart, I. E. 
Whitmore. C. C. 
Houston, F. K. 

Nevada 
Adamson, W. G. 
Cox, Augustus D. 
Gianella, V. P. 
Lakenan, C. B. 
Newberry, Andrew W. 
Olsen, C. 
Spencer & Co., L. B. 
Turner, J. K 

New Hampshire 
Lindsey, Thayer 
Strain, J. H. 

New Mexico 
Lidstone & Van Dorp 
Wright, Ira L. 

New York 

Adams, H. 
Addicks, Lawrence 
Aldridge, W. H. 
Arnold, Ralph 
Associated Petroleum 

Engineers 
Ball, ayanes H. 
Banks & 
Bateson, C. E. 
Beatty, A. Chester 
Bellinger, H. C. 
Berger. W. F. B. 
Boise, Charles W. 
Botsford, R. S. 
Bradt, Harlan H. 

alter M. 

Channing, J. 
Clapp, Fred. G 
Clements, J. arene 
Collins, G. 
Constant Co.. C. L. 
Cranston, R. E. 
Dorr, J. V. N. 
Drew, C. V. 
Dwight, frter s. 
Emlaw, Ss. 
Erdlets, i. Jos. F. B. 
Eustis, F. 
Farish, George E. 
Finch, J. W. 
Finlay, J. R. | 
Fisher & Lowrie 
Fohs, F. Julius 
France, 
Grugan, Justice 
Guess, 
Hager, Dorsey 
Hammond, John Hays 
Hampton, Wm. H. 
Henderson, H. P. 
Hoffmann, K. F. 
Huntoon, L. D. 
Hutchins, J. P. 
Keene, Amor F. 
Klepetko, Frank 
Knox & Alle 
Krejci, Milo W. 

Son, John H. 
Ww. 

Kunz, G. F. 
Le Fevre, S. 
Linton, Robert 
Lloyd, R. L. 
Loveman, M. H. 
Mathewson, E. P. 
Mayer, L. W. 
Mead, H. L. 
Mein, W. W. 
Meissner, C. E. 
Mercer, J. W. 
Minard, F. H. 
Page, W. K. 
Payne, C. Q. 
Payne, Henry Mace 
Perry, O. B. 
Poillon & Poirier 
Pritchett, C. W. 
Richards, Gragg 
Rickard, Edgar 
Ricketts. L. D. 
Rogers, E. M. 
Rogers, Mayer & Ball 
Rubidge, F. T. 
Rutherford, —— 
Schroter, Geo. 
Sharpless, Fred F. 
Shipp, E. Maltby 
Simonds, F. M. 
Smith, H. D. 
Strain, J. H. 
Sussman, O. 

Vandererift. ce 
Van Law, C. W. 
Warriner, R. C. 
Webber. 
Weeks, Frederic R. 
Westervelt, W. Y. 
Whitman. A'fred R. 
Wilkens & Devereux 
Withere'l, Chas. S. 
Wolf, Harry J. 
Wright, Louis A. 
Wroth, J. S. 
Yeatman & Berry 

Oklahoma 

Bates, Mowry 
Fohs, F. Julius 
Rutledge, J. J. 

Oregon 

Elmer, W. W. 
Hogg, Geo. C. 

Pennsylvania 
Ayres, W. S. 
Brockunier, S. H. 
Chance & Co., H. M. 
Demming, H. C. 
Fuller, John T. 
Garrey, George H. 
Heinz, N. L. 
Kennedy, Julian 
Linton, Robert 

Tennessee 

Newman, M. H. 
Watson, Ralph A. 

Texas 

—— Engineering 

Bary, J. 
Colbath. a. s. 
Fohs, F. Julius 
Kinnon, Wm. H. 

Utah 
Callow, J. M. 
Fitch, Walter, Jr. 
Frank, Alfred 
Krumb, Henry 
Lawton, N. O. 
Sears, S. C. 
Talmage. S. B. 
Timmons, Colin 
Van Winkle, C. T. 
Zalinski, E. R. 

Washington 
Greenough, W. Earl 
Lachmund, Oscar 
Lee, Chester 
Levensaler, Lewis A. 
Roberts. Milnor 
Storm, L. W. 

Wisconsin 

Royce, Stephen 

CUBA 

Constant Co., C. lL. 
Murias, E. R. Suarez 

CANADA 
British Columbia 
Banks, Chas. A. 
Batten, H. L. 
Collins, G. A., Engineers 
Fowler, S. S. 
Munroe, H. S. 
Stewart. Robert H. 
Van Wagenen, H. R. 
Wilson, R. R. 

Manitoba 

Aliied Engineers, Ltd. 

Ontario 
Darling, H. W. 
Ferrier, W. F. 

D.L 

Rogers, John C. 
Stevens, Frank G. 
Turner, Scott 
Tyrrell, J. B. 
Whitman, Alfred R. 

Queb 
Cohen, Samuel W. 
Hersey Co., Ltd., Milton 
Spearman, Chas. 

Yukon Territory 

Burrall, Fredk. P. 

MEXICO 

Allen, Roy Hutchins 
Babb, Percy Andrus 
Burr, G. A. 
Cruger, J. P. 
Garza-Aldape J. M. 
Hoyle, Chas. 
Lucke, P. K. 
MacDonald, Bernard 
Miller, Hugo W. 
Pickering, J. C. 
Saunders, T. S. 
Schmidt, H. C. 
Shaw, S. F 
Simpson. W. EB. 
Steele, Heath 
Tays, Eugene A. H. 
Wyman, H 

AFRICA 

Emery, A. B. 
Martin, H. Rose 
McDermott, E. D. 
Wallace, L.. R. 

ASIA 

Rurma 
Campbell, J. M. 
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China 
Cole, F. L 
Collins, W. F. 
Draper, M. D. 
Weatherbe, D 
Yung, M. B 

Federated Malay States 

Munroe, C. H. 

- 

Japan 
Mills, Edwin W. 
Perrett, L. A. 
Purington, C. W. 

Korea 

Collbran, A. H. 

AUSTRALIA 
Palmer, T. H. 
Wallace, L. R. 

EUROPE 

England 
Belmont. Arthur 
Brown, R. G. 
Collins, H. F. 
Geppert, R. M. 
Hoffmann, J. D. 
Hoover, T. J. 
Loring, E. A. 
Loring, W. J. 
McCarthy, BE. T. 
Perkins, x _ 

ewe. 2 

Tyrel 
eee ‘D. 
Wilkins & Devereux 

France 

Rivoiret, M. Raymond 

Italy 

Wright, Chasles Will 

Spain 

Knox, Newton Booth 

CENTBAL AMEBICA 

Bancroft, H. 

SOUTH AMEBICA 

Bolivia 
Aguilar-Revoredo, J. 
Copeland, Durward 
Easley, George A. 
Harper, Harry A. 
Lewis, H. A 

Chile 
Ball, C Leonard 
Lehmann, Charles 
Strache, Walter 
Strauss, Lester W 

Columbia 

Beaudette, A. J. 
Chede, L. 
Marshall, N. C. 
Parrish, K. C. 
Prichard, W. A. 
Ward, Wm. F. 

Peru 

Howie, A. S. 
Klepetko, rae 
Neel, C. 

Semple, ¢. Carleton 
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ATKIN & McRAE 
ASSAYERS, CHEMISTS AND METALLURGISTS 

Control and Umpire Assays 
Flotatiton and Cyanide Tests 

1008 South Hill St., Los Angeles, Cal. 

BARDWELL, Alonzo F. 
CUSTOM ASSAYER AND CHEMIST 

(Successor to Bettles & Bardwell) 
158 S. W. Temple St., Salt Lake City, Utah 

Ore Shippers’ Agent 

BAVERSTOCK & PAYNE 
INDUSTRIAL CHEMISTS AND ASSAYERS 

Technical and Chemical Analysis of Ores 
Minerals and All Organic Materials 
233 W. First St., Los Angeles, Cal. 

Chemical, electro-chemical, metallurgical and 
electro-metallurgical investigations and 

reports. Processes developed 
804 Atlas Bldg., San Francisco 

BEST, Alex. 
ASSAYER AND CHEMIST 

Uranium and Vanadium Ores a Specialty 

Idaho Springs, Colo. 

BLACK & DEASON 
ASSAYERS AND CHEMISTS 
165 South West Temple St. 

Salt Lake City, Utah 

BURLINGAME, Walter E. =st. 1866 
ASSAYER AND CHEMIST, ORE SHIPPERS’ 

AGENT 

Testing Laboratory, 1915 Lawrence St., Denver, Colo. 

CAMERON, Geo. W. 
ASSAYER AND CHEMIST 

Reprensentative for shippers to the El Paso Smelter 
205 San Francisco St., Box 489, El Paso, Tex. 

CAMPBELL, WELLS & 
ELMENDORF 

MINING ENGINEERS, CHEMISTS, 
METALLURGISTS 

Mining Examinations and Management, Umpires and 

Control Assayers, Ore Testing and 

Metallurgical Processes 

Prefontaine Bldg., Seattle, Wash. 

COLE & CO. 
ASSAYERS, CHEMISTS, ORE BUYERS 

Shippers’ Representatives 
Box BB, Douglas, Arizona 

CRITCHETT & FERGUSON 
ASSAYERS AND CHEMISTS 

El Paso, Texas 
Umpire and Controls a Specialty 

DOLLISON, James E. 
MINING ENGINEER, ASSAYER AND CHEMIST 

Mine Examination and Management 
Alma, Colorado 

BECKMAN & LINDEN ENG. CORP. 

GENERAL ENGINEERING CO., THE J. M. CALLOW, President 

CONSULTING ENGINEERS 

159 Pierpont St., Salt Lake City, Utah 

Design and erection of all classes of reduction plants. Ores tested in small or 5-ton lots by 
amalgamation, concentration, cyanidation, magnetic separation, flotation 

Metallurgicl bulletin mailed upon request 

New York Office, 120 Broadway, Room 3019. C. E. Chaffin, Local Manager 

Australian Agent: F.H. Jackson, 22 Carrington St.,.Wynward Square, Sydney, N.S. W., Australia 

HAMILTON, BEAUCHAMP, WOODWORTH, Inc. 
METALLURGICAL ENGINEERS 

SPECIALTY: THE TREATMENT OF GOLD AND SILVER ORES, BY FLOTATION, BY 
CYANIDE, OR BY A COMBINATION OF BOTH POCESSES 

Flotation of Copper, Lead, Zine, and Other Minerals 
Tests made on Lots of 1 lb. up to 5 tons 

Mills Designed and Constructed, Consulting and Expert Work Undertaken 

Laboratory and Office, 419 The Embarcadero, San Francisco 

Telephone: Sutter 5266 - Cable Address: Hambeau Codes: West. Union: Bed. MeNeill 

LEDOUX & CO., Inc. 
ASSAYERS, CHEMISTS AND METALLURGISTS 
Independent Samplers at the Port of New York 

Representatives at all Refineries and Smelters on Atlantic Seaboard 
Office and Labortory: 99 John Street, New York 

C. A. LUCKHARDT CO. 
Telephone, Kearny 5951 

ASSAYERS AND CHEMISTS 

53 Stevenson St., San Francisco 

A. H. WARD 

Sampling of Ores at Smelters 

SMITH, EMERY & CO. 
Ore Testing Plants at both addresses 

INDEPENDENT CONTROLS AND UMPIRE ASSAYERS 
Represent Shippers at Smelters, Test Ores, and Design Mills 

651 Howard Street, San Francisco 245 South Los Anaten Street. Los Angeles 

NEW MEXICO STATE SCHOOL OF MINES 
An Institution of Technology and Engineering. Full degrees, low cost, fine climate, new 

equipment, accessible to mines and smelters. Write for catalogue. 
E. H. WELLS, President, Socorro, New Mexico 

ELY, E. Prop. Dover Laboratory 

ANALYSTS, ASSAYERS 
Reports, Gold Assay $2.00, 
Iron det. $1.00, Phos, $1.50 

Dover, New Jersey 

HANKS, Abbott A. 

CHEMIST AND ASSAYER 

Established 1866 

624 Sacramento St., San Francisco 

FALKENBURG & CO. 
CHEMISTS, ASSAYERS, METALLURGISTS j 

Ore Testing—Supervision of Sampling at Smelters 
116 Yesler Way, Seattle Wash. 

Control and Umpire Assays, Supervision of 
Sampling at Smelters 

Bureau of Inspection and Testing 

FROST, Oscar J. 
ASSAYER AND CHEMIST 

1310-12 17th Ave. 
P. O. Box 145, Denver, Colo. 

INDUSTRIAL RESEARCH 
COMPANY 

Successors to Geo, A. James Co. 

INDUSTRIAL CHEMISTS AND ENGINEERS 
ASSAYERS, CHEMISTS 

I 
GIBSON, Walter L. We Specialize on Chemical and Metallurgical 

Successor to Troubles 

FALKENAU ASSAYING CO. 
ASSAY OFFICE AND ANALYTICAL 

LABORATORY, SCHOOL ©F ASSAYING 

824 Washington St., Oakland, Cal. 
Phone 8929 

Umpire assays and supervision of sampling. Work- 
ing tests of ores, analysis. Investigations of _metal- 
lurgical and technical processes. Professor L. Fal- 
kKenau, General Manager and Consulting Specialist. 

Laboratory: 28 Belden Place, San Francisco 

IRVING & CO., James 
ASSAYERS AND GOLD BUYERS 

Mines Examined 
702 South Spring St., Los Angeles, Cal. 
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JAEGER, Frederick 
CHEMIST AND METALLURGIST 

Speceialty: Copper refining and manufacturing of 
sodium cyanide 

17 Gramercy Park, New York City 

PEREZ CO., R. A. ROOT & SIMPSON 
ASSAYERS, CHEMISTS AND METALLURGISTS Successors to Leonard & Root, established 1902 

(Established 1895) ASSAYERS AND METALLURGICAL CHEMISTS 
120 N. Main St., Los Angeles, Cal, 1744 Broadway, Denver, Colo, 

sess 

LEONARD ENGINEERING CO. PIERS, W. L. 
MINING ENGINEERS, CHEMISTS, ASSAYERS, ASSAYER AND CHEMIST 

THE TWINING LABORATORIES 
ASSAYERS AND CHEMICAL ENGINEERS 

Cal. 

METALLURGISTS Engineers’ work and control 
P. O. Box 172, Boise, Idaho 428 18th St., Denver, Colo. Fresno, 

McCARTHY & CO., Richard PITKIN, Inc., Lucius UNION ASSAY OFFICE, INC. 
. y - a WEIGHERS, SAMPLERS AND ASSAYERS 

ASSAYERS, CHEMISTS AND METALLURGISTS at ta of on Deseriptions pore pcienisceamienie 

56 East Granite St., Butte, Mont. 47 Fulton St., New York - 
Cable: Niktip Box 1446, Salt Lake City, Utah 

OFFICER & CO., R. H. 
ORE SHIPPERS’ SERVICE 

Engineers’ Assays, Controls, Umpires 
Iron and Steel, Oil and Coal Analyses 

169 S. W. Temple St., Salt Lake City, Utah 

RICHARDS & SON, J. W. 
ASSAYERS AND CHEMISTS 

WARING & WILLIAMS 
INDUSTRIAL AND ANALYTICAL CHEMISTS 
Analyses, Tests, Metals, Ores, Zinc-Lead Reports 

Joplin, Mo, 

1118 Nineteenth St., Denver 
Ore Shippers’ Agent. Write for terms 
Representatives at all Colorado smelters 

SILL & SILL 
MINING AND METALLURGICAL ENGINEERS 

Metallurgical plant equipped for large scale test work. Consulting Engineers and Managers for 
Mining and Milling Operations. 

Examinations, Management, Geology, Ore Testing, Research, Mill Design 
1011 South Figueroa St., Los Angeles, Cal. 

WOOD ASSAYING CO., Henry E. 
Established 1878 

ASSAYERS AND CHEMISTS 
1750 Arapahoe St., Denver, Colo. 

P. O. Box 1318 

Geographical Index of Professional Directory 

Arizona ae & on. ae c ne a E. Missouri lg Fred Utah 
ndustria esearc Oo. rost, Oscar J. Waring Tilli itkin, Inc., L. ss Cole & Co. Luckhardt #00, Cc. A. Piers. W. L. x eo aring & Williams Bardwell, ALF. 

: erez Co., R. A. ichards on, J. - Montana z 7 
California Sill & Sill Root & Simpson McCarthy & Co New Mexico General Eng. Co. 

a > ey Smith, Emery & Co. Wood Assaying Co. 2 ; New sMexico State io ine en 
averstoc ini Lab i Sour choo Mi ay ce Beckman & Linden Mac: Twining Laboratories _ a ool o ines = 

Corp. a y, E. yashington 
Gibson, W. L. Colorado Idah Wow: Wats Texas Campbell, Wells & 
Hamilton, Beauchamp, Best, Alex oe ee Cameron, Geo. W. Elmendorf 

Woodworth, Inc. Burlingame, Walter E. Leonard Eng. Co. Ledoux & Co., Ine. Critchett & Ferguson Falkenberg & Co. 
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The “Searchlight” Advertising 
in This Paper 
is read by men whose success depends upon thorough knowledge of means to an end— 

whether it be the securing of a good second-hand piece of apparatus at a moderate price, 

or an expert employee. 

THE BEST PROOF 

of this is the variety of this journal’s Searchlight ads. Without a constant and appre- 

ciable demand for such machinery or services, by its readers, the market place which 

these advertisements represent could not exist for any length of time. 

Are you using the Searchlight Section? oun 
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WHAT AND WHERE TO BUY iactcss in tiie fooue 
For Alphabetical Index see Last Page 

Acids Brick, Fire Clay Chemists Supplies Jeff and 
Grasselli Chemical Co. Denver Fire Clay Co. Caire Co., Jamtiaien chine Zens te Co. “aa 
imei Bridges Calkins Co. Stephens-Adamson Mfg. Co.| Bucyrus Co. 

American Zine & Chem. Co. | Wisconsin Bridge & Iron Co.| Cireuit Breakers, Electric Conveyors, Belt or Screw Dredges, Elevator 
Amer, Zine, Lead & Smelt-| pridges, Ore Handling Westinghouse E. & M. Co. | N. Y. Belting & Packing Co.| Marion Steam Shovel Co. 

pes: American Bridge Co. Dred: 
Hegeler Zine Co. 7 cati Classifiers Conveyors, Magnet redges, Placer Ilinois zine C9. ao en wee Mechy. Co. Allis-Chalmers Mfg. Co. Dings Magnetic Sep. Co. Bucyrus Co. 

atthiessen egeler Zinc ridges, Suspension Butchart, W. A. 
Co. Roebling’s Sons Co., J. A. Colorado Iron Works Se > ortable Taaehos ee ‘0 

etic Ces, Deister Machine Co. effrey Mfg. Co. ware y Buckets, Dredging and Ex-!| porr Co., Th c 
American Steel & Wire Co. cavating James Ore Concentrator Cc Ba nae "paren ie: 
Interstate Equipment Corp. | Marion Steam Shovel Co. Traylor E. & M. Co. a Stearne-Ruser Iitg, Oo Tousvear Oo. & °5 

Aftercoolers, Air Buckets, Elevator Clutches, Friction Traylor Eng. & Mfg. Co. Pennsy Ivania Drilling Co. 
Chicago Pneumatic Tool Co.| Bartlett & Snow Co. Dodge Sales & Eng. Co. Copper Sullivan Machy. Co. 
Ingersoll-Rand Co. ener *, ag H. W. Stephens-Adamson Mfg. Co. American Metal Co. Drills, Air and Steam 

Agitators Jeffrey Mfg. Co.. The Coal and Ore Handling —. gumis- - aa _ Chicago Pneumatic Tool Co. 
Allis-Chalmers Mfg. Co Stephens-Adamson Mfg. Co. Machinery _ Hardy & Rupecti, I "on -| Cleveland Rock Drill Co. 
— oa ede Brown Hoisting Mchy. Co.| Niche — u ve as. = Compressed Air & Drill 

tate Doows. Hoisting Mehy. Co. isaetosat te, Co. Ge a Refining & = 
Allis-Chalmers Mfg. Co. Stephens-Adamson Mfg. Co.}  “™nS ©0- Drills, Churn 
Mine & Smelter Supply Co. —— _~. ow C Coal Cutters Copper Steel Sheets Union Construction Co. 
pista Resin w Co. Goodman Mtg. Co. Amer. Sheet & Tin Plate Co. Drills, Core 

Braun Corporation Cables, Insulated Telephone Ingersoll-Rand Co. Copper Sulphate Dobbins Core Drill Co. 
Braun-Knecht-Heimann-Co. Stromberg-Carlson Tel. Mfg.| Sullivan Machy. Co. Nichols Copper Co. Ingersoll-Rand Co. 
Denver Fire Clay Co. 0. ongyear Co., E. J. 
ian oan Cgunastteot Fase | Cordage, Moptta and Stent | Mcflemen Terry Dri oo 
Baker & Co., Ine Flory Mfg Co ee “eae lecenseaar dia 
Caire Co., Justinian Interstate Equipment Corp.| Cocks ; Couplings, Air Hose Drills, Diamond 
Calkins Co. Lidgerwood Mfg. E Lunkenheimer Co. Cleveland Rock Drill Co. Longyear Co., E. J. 
ic, Roebling’s Sons Co., J. A. Con.press ors, Als Dodge Sales & Eng. Co. Sullivan Machinery Co. 

Seeeweeth: & Bene: Wm. aed —, _ i faa Cranes, Locomotive Drills, Electric 

Braun-Knecht-Heimann-Co. ad aya Sa: 2 Sass See, —_ Co. a ee Taeeeen ee erm 
i ini endri & L . ‘ 

ks $. Co. . : Hendrie & Bolthott M. &| Chi, Hoisting: Machy. Co nor mammaen 
= 7 7 oO. = - = 

Mine & Smelter Supply Co.| Candles Oliver Cont. ‘Filter Co, | Niles-Bement-Fond Co. "Chicago Pneumatic Tool Co. 
calla. Standard Oil Co. gaia ar rill | Creosoting Cylinders tor oe soon Tene ake e 
Or 5 reatment o mber ri g. Co. 

Hatalnge Co Cpa d Den! carven Oo" | Geaeet Ak, Peeteble| | Vwloun Ion Works McKean terry” Drill Co . ment Gun Co., Inc. h Lert . 
Balls, Grinding = Ingersoll-Rand Co. Crucibles Sullivan Machinery Co. 
Los Angeles Foundry Co. ar Hauls Sullivan Machy. Co. | Caire Co., Justinian 

Car Dumper & Equip. Co. | Worthington Pump & Ma-}| Calkins Co. Drills, Piston 
Raiadees. alter Stephens-Adamson Mfg. Co. chinery Corp. ; Denver Fire Clay Co. oars Co. 

-Ra 0. 
Dodge Sales & Eng. Co. Car Dumpers, Rotary Compressors, Gasoline Crushers Sullivan Machinery Co. 

Belt Cement Car Dumper & Equip. Co. Sullivan Machinery Co. Allis-Chalmers Mfg. Co. Drill Pp in 

Schieren Co., Chas. A. Concentrators, Magnetic Bacon, Earle C. Ingersoll-R . Cars, Gable Bottom Dings Magnetic Separator| Bartlett & Snow Co, ngersoll-Rand Co. 
Belt Dressing ase Gar, & mts. we. _ Co. Braun Gorporation. The, settee tie 6s. 

: a ining Car ee : raun-Knecht-Heimann-Co. E gs. Co. 
Schieren Co., Chas. A. ; ik atidinai daa Concentrators, Table ‘ Caire Co.. Justinian Sullivan Machinery Co. 

Belt Fasteners ars, ne Roller ring 1s aimers &. 0. alkins Uo. 

: Ottumwa Iron Works Butchart. W. A. Colorado Iron Works Drums, Magnetic 
Conveying Weigher Co. Deister Concentrator Co. Jeffrey Mfg. Co.. The Dings Magnetic Separator 

Cars, Hopper Deister Machine Co. Mine & Smelter Supply Co. Co. 
aay and Lacing , Atlas Car & Mfg. Co. Hendrie & Bolthoff M. &| Smith Eng. Works 

N. Y. Belting & Packing Co.| Watt Mining Car Wheel Co. Ss. Co Stephens-Adamson Mfg. Co. | Dryers, Or e 
Allis-Chalmers Mfg. Co. 
American Process Co. 
Bartlett & Snow Co. 
Traylor Eng. & Mfg. Co. 

James Ore Concentrator Co.| Traylor E. & M. Co. 
Belting, Conveyor Cars, Mine Mine & Smelter Supply Co.| Worthington Pump & Ma- 

Dodge Sales & Eng. Co. Traylor E. & M. Co. chinery Corp 
Ingersoll-Rand Co. Stephens-Adamson Mfg. Co. Watt Mining Car Wheel Co. 

Betting, Ore” pump & Conden-| Fetrer Mis, Co. Te | peru, Saag ent 
ting, Elevator reer mp onden- effrey Mfg. Co. e 

pas Conveying om Co. om: a siti se a Co. ait sinilai wien a, oe oe oe 

chieren Co., as. A. a ar g. Co. ngersoll-Ran 0. sher Parts, anese - 

Watt Mining Car Wheel Co.| Westinghouse E. & M. Co. Steel . Vulcan Iron Works 
Belting, Leather orthington Pump & Ma-| Amer. Manganese Steel Co. 

Schieren 2o., Chas. A. Cars, Quarry chinery Corp. Dumps. Rotary 
Atlas Car & Mfg. Co. Cupels Car Dumper & Equip Co. 

Belting, Link Leather Watt Mining Car Wheel Co. | Condensers, Low Level Jet Denver Fire Clay Co. D 

Schieren Co., Chas. A. Ingersoll-Rand Co. ynamite 
Castings Cups, Grease (See “Grease Du Pont de Nemours Co. 

Belting, Perforated Leather, Nuttall Co., R. D. Connectors, Solderless Cups”) Electrical Supplies” 

Schieren Co., Chas. A. Frankel Connector Co. Hendrie & Bolthoff M. & 

Castings, Iron and Steel Cyanide 4 S. Co. 
Belting, Transmission Marion Steam Shovel Co. Contractors, Diamond Braun Corporation Mine & Smelter Supply Co. 

Schieren Co., Chas. A. Drilling Braun-Knecht-Heimann-Co. Ohio Brass Co 
Cement Guns Longyear Co., E. J. Roessler & Hasslacher : 

Blasting Supplies Cement Gun Co., Inc. Sullivan Machinery Co. Chemical Co. Elevators, Bucket 

Du Font Geemicel Cor” | Chain Manganese Controllers Cyanide Plant eae tes & tee "Co 
elli emical Co. , anide Plants is ‘i 

_— Amer. Manganese Steel Co.| Goodman Mfg. Co. National Tank & Pipe Co. saz mie. Co., ane © 

lowers dg ephens-Adamson g. Co. 

"enetite Blower Co.,| Chains, Transmission: Converters, Electric Rotary | Dealers, Machinery Rails,| Trayior E. & M. Co. 
The Jeffrey Mfg. Co Westinghouse E. & M. Co. wie, & Mise. Equipment ws seni 

i M. -Adams eineken. W. P. ngines, Diese’ 
ee & Bolthoff &}| Stephens-Adamson Mfg. Co. wag ee Horizontal and Merchants Steel & Supply-| Fulton Iron Works Co. 

Rix Compressed Air Drill Co.| Chemicals ao oe o. nen @ 

Blowers, Centrifugal oe See oe Taio | oe or Chicaeo Pheamatic Tool Co. 
’ ation : . i 

Ingersoll-Rand Co. Drann-Knesht Hermenn-Co. bye ernanag ol Pump & Ma- Fairbanks. Morse &-Ca. 

Caire Co., Justinian ™ a4 Dewaterers : Engines, Hoisting 
Boilers Calkins Co. Conveyors and Elevators Oliver Cont. Filter Co. Ottumwa Iron Works 
Abendroth & Root Mfg. Co.| Denver Fire Clay Co. Allis-Chalmers Mfg. Co. Engi Oi 
Hendrie & Bolthoff Mfg.| Grasselli Chemical Co. Bartlett & Snow Co. Dragline Excavators ngines, Oil 
& Supply Co. Nichols Copper Co. Caldwell & Sons, H. W. Bucyrus Co. ee Mfg. Co. c 

Roessler & Hasslacher Jeffrey Mfg. Co.. The 4 xeeo. 6p to 0. 

Bear wen Be k % ~<- Robins Convewins Set Xe- aoe Steam Shovel Co Yulton Brea Works Co.” 

a ee ae Chemical Affaratus Stephens-Adagison Mfg. Co.| Morris Machine Works Hendrie & Bolthoff M. & 
Brick, Fire Braun Corporation CEnvéyots. Belt New York Eng. Co. a. 

Harbison - Walker Refrae-| Braun-Knecht-Heimann-Co Bart'ett & Snow Co. Union Construction Co. Ingersoll-Rand Co. 
ee ES Eee 

tories Co. Oliver Cont. Filter Ce. Dodge Sales & Eng. Co. . Yuba Manufacturing Co. McIntosh & Seymour Corp. 

ee ——S 
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PERFORATED METAL 

All sizes 

and 

shapes 

of Holes 

All kinds 

| and 

thick- 

Bi nesses of 

a Metal 

FOR SCREENING ORES—ROCK—GRAVEL—SAND—COAL AND ALL MINERALS 

Harrington & King Perforating Company 
620 No. Union Avenue, Chicago, Ill., U. S. A. New York Office: 114 Liberty Street 

SAMONNANNNNAUUAAAUUAAAAUNGAADUANAOUGAAAUUNOAUAEALUAEUTAAAOEELAU EEUU EAAUEECAUN ELA NEEAULSUAUUEEAONEU AGUA UNEAUO ENOUGH EGAN 

EJAB © 
HOLLOW 
Rock Drill Steel 

SOLID 
Rock Drill Steel 

3 

HNONEOADANUAOUUDOOEUNUELUADUEOEDUAUEOOULOGUOGOUAULOEUOEOELECONOAOOOEOEOOOUOOODOGUOCONOUOAEDNOONOEOOCOUOOEOOEAOONEIONO, 

Hexagon, Octagon, uarter- 
Octagon, Round and Cruciform. 

A. MILNE & COMPANY 
Established 1887) 

745 Washington St., New York 8 Oliver St., Boston, Mase. 
Chleage Branch: 17-19-21 North May S86. 

Sole Representatives of the FJAB and AMC brands of steel in 
oh We Snaione, samy North America, Mexico, Central America 
and South America 

SCREENS 
Any Kind, Style or Size for all pur- 
oses made from “Perforated Metals.”’ 

Pittsburgh Perforating Co. 
3221 Spruce Way and A. V. R. R., 

Pittsburgh, Pa. 

-VvDonvanbonbobnobvnavnnn000i000000004ben0b0abannensonsiannnvananubibennvbundannauneuenvondunannnnboanannvanvanvunvndanendoubendannbanvanb0bvanvoanansbannnsnavinnenveanvanvdvouanbunnoansonvanvanbusnienueananntivuenouannoavunnsenveniiny 

AULUEGEOOEOEOUCAEUONDUGEDODONDUOUOOEUODAUROONOOAR® — | SEALEAADOODUCUAGLADOSOSSINLANUAAALOGOOEUOOREDNOUOOUOUSANCOLOOEDOOOOONSONAOCAOLACOADOGLOOOULOOUGRAAAOLOGOOLOOOLNOOLL cvoeouannennoanununenananansunesunbinsanvussasansiens 

SpeveannannnannacvevnncannccacanccnnnnnennouensnonnnncnenneseanucaegscvenssuneasaneeMneeeeteegeaeetUneeNaaeAUUeeUtUteeAaoeNANeeAUNedAneNdOUeedaUNeNOU NERA As 

WWW SCREENS OF ALL KINDS 

SN Chicago Perforating Co. 
2445 West 24th Place 

Tel, Canal 1459 CHICAGO, ILL. 

STeaHAPADULALNLEUULNANAUOEOEOLOUSOEOEOEUEDES*OUOUEUSUEAUGEOUEGEUEOUAEOUOLOCEOEGEOUOUOOEOCOUGOD oontUEEOEUEDENEAUODEGEGASUUDOOEGUOUOUEOEOEOEOOUOSAgUbOLOUOOOOUOO ULES AT Shanvevevuvnvenennnnenenananngnonnsencoenguanensseays 

SAUUEVAGAAAAUUONOUEGAEEOUAUNEEEUEUUOAOALUGUEUUOUELALAGUAACUSAEAEUSUEGOEUUTECEATULUHA TATUM 

COPPER 
(ELECTROLYTIC) 

LNS Brand 
Triangle Special Brand 

Made and sold by the 

NICHOLS 
COPPER COMPANY 
Sales Office: Refinery; 

25 Broad St. Laurel Hill 

Cable Address ‘“Triangle’’ 

NEW YORK 

HENDRICK SCREENS 

Elevator Buckets (plain and perfora Stacks —_ = 
ERAL SHEET AND ar TTRUCTURAL 

LIGHT AND HEAVY STEEL PLATE CONSTRUCTION 

HENDRICK MFG. CO., CARBONDALE, PENNA. 
New York Office: 30 Chureb &t. Pittsburgh Office: 544 Union Asente Bldg. 

Hazleton, Penna., Office: 705 Markle Bank Bl 
Famer miumiiteniiii vuvevevsnsecseneveeeeveveeevevonesoucseoecuseseeecouseuaeseeent 

sununos eneaea0ouee9OOOOUCOG4400OAOO0044000000044000000000040005444AE0084400000080000008800040000OAO000440400000000QQ0000000ESA4440QO0Q0000000000000CSA000N4UULS0000000006Q00040604440008C04444Q00000804000{0008H40000U080100% L 
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Engines, Steam 
Allis-Chalmers Mfg. Co. 
Fulton Iron Works Co. 
Ingersoll-Rand Co. 

Engineers, Metallurgical 
Dorr Co., The 

Excavators, Cableways 
Lidgerwood Mfg. Co. 

Excavators, Dragline 
Marion Steam Shovel Co. 

Renovating Machinery 
Marion St 

Exhausters 
Connersville Biower Co. 

Explosives 
Du Pont de Nemours Co. 

Fans, Ventilating 
Jeffrey Mfg. Co.. The 
Ottumwa Iron Works 

Feeders, Ore 
Bartlett & Snow Co. 
Colorado Iron Works 
Hardinge Co. 
James Ore ooaeunteetins Co. 
Jeffrey Mfg. Co. 
Stephens- Adamson Mie. Co. 
Traylor E. & M. Co. 

Filter Cloth 
Filter Fabrics Co. 

Filter Cloth Metallic 
Oliver Cont. Filter Co. 
United Filters Corp. 

Filter Paper 
Braun Corporation 
Braun-Knecht-Heimann-Co. 
Denver Fire Clay Co. 

Filters 
Colorado Iron Works 
Oliver Cont. Filter Co. 
United Filters Corp. 

Filters Concentrate 
Oliver Cont. Filter Co. 

Filters, Cyanide 
Qliver Cont. Filter Co. 

Fireproof Material and Con- 
struction 

Robertson Co., H. H. 

Flotatior Cell Bottoms, Cloth 
Filter Fabrics Co. 

Flotation Machines 
Butchart, W. A. 
Hardinge Co. 

Flotation Oils 
General Naval Stores Co. 
—_— Tar & Turpentine 

oO. 

Forges 
Ingersoll-Rand Co. 
Monarch Eng. & Mfg. Co. 
Sullivan Machy. Co. 

Forgings, Manganese Steel 
Amer. Manganese Steel Co. 

Furnace Faces and Linings 
Denver Fire Clay Co. 

Furnaces, Assay 
Braun Corporation, The 
Braun-Knecht- woe: 
Denver Fire Clay Co. 
Mine & Smelter Supply Co. 

Furnaces, Bullion Melting 
Mine & Smelter Supply To. 
Monarch Eng. & Mfg. Co. 

Furnaces, Crucible Tilting 
and Refining 

Denver Fire Clay Co. 
_ Mine & Smelter Supply Co. 
Monarch Eng. & Mfg. Co. 

Furnaces, Crucible Tilting 
Metal 

Braun Corporation 
Braun-Knecht-Heimann-Co. 
Mine & Smelter Supply Co. 
Monarch Eng. & Mfg. Co. 

Furnaces, Electric 
Braun Corporotion 
Braun-Knecht-Heimann-Co. 
Denver Fire Clay Co. 

Furnaces, Heat Treatment 
Braun Corporation 
Braun-Knecht-Heimann-Co. 
Denver Fire Clay Co. 

Papenee, Mechanical Roast- 

Aite-Chatmers Mfg. Co. 
Colorado Iron Works 
—— & Lioyd Sintering 

Mine & Sate Supply Co. 
Traylor E. & M 
Worthington aa “& Ma- 

chinery Corp. 

Furnaces, Melting 
Braun Corporotion 
Braun- a eae Oo. 
Denver Fire Clay Co. 

eam Shovel Co. 

Engineering and Mining Journal-Press 

Furnaces, Smelting 
Allis Chalmers Mfg. Co. 
Traylor Eng. & Mfg. Co. 
Worthington Pump & Ma- 
chinery Corp. 

Fuses, Electric 
Westinghouse E. & M. Oo. 

Gas 
Ingersoll-Rand Co. 

Gas Compressors 
Ingersoll-Rand Co. 

Gears 
Fawcus Machine Co. 
Jeffrey Mfg. Co.. The 
Niles-Bement- 7 Co. 
Nuttall Co., R. D. 
Philadelphia Gear Works 
Stephens-Adamson Mfg. Co. 

Gears, Bevel 
Caldwell & Sons Co., H. W 
Philadelphia Gear Works 

Gears, Herringbone 
Falk Corporation, The 
Fawcus Machine Co. 
Niles-Bement-Pond Co. 
Philadelphia Gear Works 

Gears, Spur 
Philadelphia Gear Works 

Gears Worm 
Philadelphia Gear Works 

Generators, Electric 
Westinghouse E. & M. Co. 

Glass Blowing 
Denver Fire Clay Co. 

Glassware, Chemical 
Denver Fire Clay Co. 

Gravel Washing Plants 
Stephens-Adamson Mfg. Co. 

Grease Cups 
Lunkenheimer Co.. The 

Grinders, Air and Electric 
Chicago Pneumatic Tool Co. 

Grinders, Chemical Ore 
Braun Corporation. The 
Braun-Knecht-Heimann-Co. 

Grinders, Laboratory 
Caire Co., Justinian 
Calkins Co. 

Grinders, Manganoid Pebble 
Jeffrey Mfg. Co., The 

Grinders, Ore 
Hardinge Co. 
Mine & Smelter Supply Co. 

Grinders, Portable 
Ingersoll-Rand Co. 

Grinders, Sample 
Mine & Smelter Supply Co. 

Hammers, Forging 
Sullivan Machy. Co. 

Hammers, Pneumatic 
Cleveland Rock Drill Co. 

Hangers 
Dodge Sales & Eng. Co. 

Head Frames, Mine 
American Bridge Co. 

Sai, Incandescent 

conenies Mfg. Co. 
Ohio Brass Co. 

Heaters, Feed Water 
Alberger Pump & Conden- 
ser Co. 

Hoists, Air 
Chicago Pneumatic Tool Co. 

Hoists, Electric 
Allis-Chalmers Mfg. Co. 
Brown Hoisting Machy. €o. 
English Tool & Supply Co. 
Flory Mfg. Co 

Hoists, Skip 
Bartlett & Snow Co. 
Lidgerwood Mfg. Co. 

Hoists, Steam 
Allis-Chalmers Mfg. Co. 
English Tool & es a = 
— & Bolthoff, 

Ingersoll-Rand Co. 
Ottumwa Iron Works . 
= Compressed Air & Drill 

oO. 
Vulean Iron Works 

Hose 
N. Y. Belting & Packing Co. 

Hose, Air 
Cleveland Rock Drill Co. 

| Denver Rock Drill Mfg. Co. 
Ingersoll-Rand Co. 
= Compressed Air & Drill 

0. 

Hose, Couplings, High Pres- 
sure : 

Knox Mfg. Co. 

Houses, Steel Shaft 
| American Bridge Co. 

Hydraulic Mining Machinery 
| Sacramento Pipe Works 

Hydraulic Trip Controls 
Car Dumper & Equip. Co 

Idlers, Conveyor 
Conveying Weigher Co., The 

Injectors 
Lunkenheimer Co. 

Instruments, Surveying 
Ainsworth & Sons, Wm. 
Berger & Sons Co., C. L. 
Buff & Buff Mfg. Co. 

Insulating Materials, Electric 
Ohio Brass Co. 
Westinghouse E. & M. Co. 

Jackets, Water 
Allis-Chalmers Mfg. Co. 
Traylor Eng. & Mfg. Co. 

| Jigs 
Allis-Chalmers Mfg. Co. 
Colorado Iron Works 
James Ore Concentrator Co. 
Worthington Pump & Ma- 
chinery Corp. 

Joints, Expansion 
Alberger Pump & Cond. Co. 

Kilns, Rotary 
Allis-Chalmers Mfg. Co. 
Ruggles-Coles Eng. Co. 
Traylor Eng. & Mfg. Co. 

| Laboratory Machinery 
Braun Corporation The 
Braun-Knecht-Heimann-Co. 
Mine & Smelter Supply Co. 
Oliver Cont. Filter Co. 

| Lamps, Acetylene 
Braun Corporation 
Baun-Knecht-Heimann-Co. 

| Lamps, Electric 
Westinghouse E. & M. Co. 

American Metal Co. 
Amer. Smlig. & Ref. Co. 
American Zine, Lead & 
Smilg. Co. 

Balbach Sm. & Ref. Co. 
Hardy & Ruperti, Inc.. Chas. 
“~ S. Smitg., Ref. & Mg. 

0. 

Lightning Arresters 
Westinghouse E. & M. Co. 

Line Material, Overhead 
Ohio Brass Co. 
Westinghouse E. & M..Co. 

Linings, Ball & Tube Mill) 
Allis-Chalmers Mfg. Co. 
Amer. Manganese Steel Co. | 
Hardinge Co. 
Los — Foundry Co. 
Traylor E. & M. Co. 

Le. 

— & Bolthoff M. &!yoading Booms, Adjustable 

Lidgerwood Mfg. Co. 
Ottumwa Iron Works 
oa Compressed Air & Drill 

oO. 
Vulean Iron Worka 

Hoists, Gasoline 
Lidgerwood Mfg. Co. 

Jeffrey Mfg. Co 
Loading Machines, Pneumatic 
Lake Superior Loader Co 

Loaders, Wagon 
Jeffrey Mfg. Co. 

Locomotives, a - ammo Air 
Porter Co., K. 

Hoists, Mine —— Air | Locomotives. ial 
Lidgerwood Mfg. 

Hoists, Mine Steam 
Lidgerwood Mfg. Co. 

Hoists, Portable 
Hendrie & Bolthoff M. & 
S. Co. 

Ingersoll-Rand Co. 
Lidgerwood Mfg. Co. 
Sullivan Machinery Co. 

Goodman Mfg. Co. 
Jeffrey Mfg. Co., The 
Westinghouse E. & M. Co. 

Locomotives, Electric Storage 
Battery 

Atlas Car & Mfg. Co. 
Goodman Mfg. Co. 
Jeffrey Mfg. Co., The 
Westinghouse E..& M. Co. 

Locomotives, Gasoline 
Fate-Root-Heath Co. 
Hadfield-Penfield Steel Co. 
Vulcan Iron Works 

Locomotives Industrial 
Fate-Root-Heath Co. 
Goodman Mfg. Co., The 
Jeffrey Mfg. Co. 
Porter Co., H. K 

Locomotives, Mine 
Fate-Root-Heath Co. 
Goodman Mfg. Co. 
Jeffrey Mfg. Co.. The 
Porter Co., H. K. 

Locomotives, Steam 
Porter Co., H. 
Vulcan Iron Works 

Log Washers, Magnetic 
Dings Magnetic Sep. Co. 

Lubricating Oils 
Standard Oil Co. 

Lubricators 
Lunkenheimer Co. 

Lubricators Mechanical 
Lunkenheimer Co. 

Machine Tools 
Niles-Bement-Pond Co. 

Magnets, Electro 
Dings Magnetic Separator 
Co. 

Magnets, High Intensity 
= gs Magnetic Separator 

0. 

Magnets, Saftey 
Dings Magnetic Sep. Co. 

Manila Drilling Cables 
Plymouth Cordage Co. 

Metals, Perforated 
Allis-Chalmers Mfg. Co. 
Harrington & 
ating Co.. The 

Hendrick Mfg. Co. 
Pittsburgh Perforating Co. 

Meters, Electric Current 
Westinghouse E. & M. Co. 

— o- Tube, Pebble and 
Ro 

Allis-Chalmers Mfg. Co. 
Colorado Iron Works. 
Hardinge Co. 
Hendrie & Bolthoff, M. & S. 

0 
Mine & Smelter Supply Co. 
Worthington Pump & Ma- 
chinery Corp. 

Mills, Stamp 
Allis-Chalmers Mfg. Co. 
— & Bolthoff, M. & S. 

‘0 
Mineral Magnetic Separators 
Dings Magnetic Sep. Co 

Mixers 
Smith Eng. Works 

Motors 
Allis-Chalmers Mfg. Co. 
Fairbanks. Morse & Ca. 
Westinghouse E. & M. Co. 

Motors, Air 
Chicago Pneumatic Tool Co. 

Motors, Compressed Air 
Ingersoll-Rand Co. 

Motor Control 
Westinghouse E. & M. Co. 

Motor Generator Sets 
Atlas Car & Mfg. Co. 
Fairbanks, Morse & Co. 
Westinghouse E. & M. Co 

| Mucking Machines 
Lake Superior Loader Co. 

Netting Wire 
Ludlow-Saylor Wire Co. 

Nickel. 
Nichols Copper Co. 

Nodulizers, Ore 
Allis-Chalmers Mfg. Co. 

Oil Cups 
Lunkenheimer Co. 

Ore, Buyers and Sellers of 
American Metal Co. 
American S. & R. Co. 
— Zinc & Chemical 

O. 
American Zine, Lead & 
Smelting Ce. 

Balbach, S. & R. Co. 
Bartlesville Zine Co. 
Grasselli_ Chemical Co. 
Hardy & Ruperti, Inc., Chas. 
Her2ler Zine Co. 
Illinois Zine Co. ; 
International Smelting Co. 
Irvington §S. Works 
— & Hegeler Zinc 

Phelps, Dodge Corp 
United Metals Selling Co. 
U. S. Metals _s Co. 
— States S 

King Perfor- 
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Overhead Line Material 
Ohio Brass Co. 

Packing 
Jenkins Bros. 
N. Y. Belting & Packing Co. 

Packing, Hydraulic 
Schieren Co., Chas. A. 

| Pebbles, Flint 
Atkins Kroll & Co. 

Perforated Metals 
(See Metals Perforated) 

Permissible Explosives 
Du Pont de Nemours Co. 

Pipe Fittings 
Crane Co. 
Sacramento Pipe Works 

Pipe, Rivited 
Sacramento Pipe Works 

Pipe, Spiral, Riveted 
Abendroth & Root Mfg. Co. 

Pipe, Wood 
Pacific Tank & Pipe Co. 

Plates, Manganese, Rolled 
and Cast 

Amer. Manganese Steel Co. 

Platinum 
Baker & Co., Inc. 

Pneumatic Hammers 
Chicago Pneumatic Tool Cq 

Pneumatic Tie Tampers 
Ingersoll-Rand Co. 

Pneumatic Tools 
Chicago Pneumatic Tool Co. 
Cleveland Rock Drill Co. 
Ingersoll-Rand Co. 

Powder, Blasting 
Du Pont de Nemours Co. 
Grasselli Chemical Co. 

Power — Equipment 
Crane i 

Power Pesudiiiien Machin- 
ery 

Caldwell & Sons Co., H. W. 
Stephens-Adamson Mfg. Co. 

Preservative, Wood 
(See Creosote) 

Presses, Filter 
Oliver Cont. ‘Filter Co. 
Shiver & Co., T. 
United Filters Corp. 

Prospecting Supplies 
= Compressed Air & Rrill 

‘0 

Publishers, Technical Book 
McGraw-Hill Book Co. 

Pulleys, Iron, Wood & Steel 
Dodge Sales & Eng. Co. 

Puileys, Magnetic 
=—" Magnetic Separator 

0. 

| Pulverizers, Coal 
Braun Corporation 
Braun-Knecht-Heimann-Co. 
Hardinge Co. 
Jeffrey Mfg. Co., The 

Pulverizers, Ore 
Bartlett & Snow Co. * 
Braun Corporation, The 
Braun-Knecht-Heimann Co. 
Colorado Iron Works 
Hardinge Co. 
Jeffrey Mfg. Co., The 
Mine & Smelter ‘Supnly Co. 

Pulverized — — 
Bonnot Co., 

Pumping ivan 
Prescott Co., The 

Pumps, .Acid ‘ 
Byron Jackson .Jron , Works 
Oliver Cont. Filter €o. 

Pumps, Boiler Feed 
Byron Jackson Iron Works 
Ingersoll-Rand Co. 
Worthington Pump & Ma- 
chinery Corp. 

Pumps, Centrifugal 
Alberger Pump & 
ser Co. 

Byron Jackson Iron Worke¢ 
De Laval Steam Turbine 
Co. 

Fairbanks, Morse & Co. 
Goulds Mfg. Co. 
Ingersoll-Rand Co. 
Krogh Pump & Machy. Co. 
Oliver Cont. Filter Co. 
Pelton Water Wheel Co. 
Worthington Pump & Ma- 
chinery Corp. 

Pumps, Deep Well 
Byron Jackson Iron Works 
Ingersoll-Rand Co. 

gh Pump & Machy. Co. 

Conden- 

Kro 
_R. & M. Worthington Pump & Ma- 

chinery Corp. 

wy 
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iF i gbe vr: Sites Ae. fis eee _A. Leschen € Sons Rope Co. 

SER SOE” Magers of Meee Ae 
Wire Rope 6G Aerial Tramways 

ST. LOUIS Established 
| New York . Chicago 1857 

Denver 

San Francisco 

QUPUURURCCOUODODGDEO TEODOR EUUEOEEEOCTAREDED EEO ERDEETOGUDEODRUDGEUGCOUEOEDSEREGROGEEUOEEE CU 

SAUCMEELOCEACCUEUEUAUAAEUOANDOOUROREAURGEEEGUELELEGEOUEUGUUUURCGUEUGOGCOUREROEECOUEDEEUGUGECUUUUUUUUEOOGOESOGEEDEEEEECAUCUUAUUUADAGUCEAEEOSASSDEEUAATUUUUAUULUNMAAS? 

McINtTosH & SEYMOUR 
CORPORATION 

Diesel Type Engines 
Auburn, New York 
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| STROMBERG 
| CARLSON 
| ‘Teiephone Mfg@ 
eS ereaiaae Ni 4 | 

Manufacturers of Mine-A- 
Phones, Telephone Switch- 
bo: 
Wall hones, and Associ- 
ated Bquipment. 

st Sunni 

SHRIVER 
FILB@ER PRESSE 

ecatategue, stating filtration problems. 
T. SHRIVER & CO. 

826 Hamilton St. Harrison, N. J. 
CMM <VEAUUOAUDODOAAONEOSOEACAOOAUWOODEOETONSECEOOOEE STanuenenannuenanausangcangnsnnacsnsanegen 

United Filters 
CORPORATION 

KELLY AND SWEETLAND PRESSURE FILTERS, AMERICAN CONTINUOUS FILTERS, 
UNITED FILTER PRESSES, SWEETLANO'S PATENT METALLIC FILTER CLOTH. 

Ghioute Works: Hazleton, Pa. pon sae Salt Lake City Los Angeles 

Filters for all Industrial Purposes 
ST 

mt 

PUTT 
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Regardless of Weather 
Weather’s whims cannot “obstruct the traffic” 
when your hauling is done overhead. Steady 
operations under all conditions is assured by 

B & B Aerial Tramways 

Built to order and built to last. Upkeep ex- 
ceptionally low. Study the many advantages 
of aerial haulage described in our Tramway 
Book. 

Write for Catalog 8 

BRODERICK & BASCOM ROPE CO. 
New York ST. LOUIS Seattle 

D-186A 
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* Auto ‘natic 

Aerial 

Tramways 

Low installation and 
opera:ion cost. 

Send us your problem 

INTERSTATE EQUIPMENT CORPORATION 
2S Church Street, New York City 

TMM 
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RIBLET AERIAL 
TRAMWAYS | 

Automatic, High-Speed; Self- 
Adjusting Positive Grip. 

Tell us in detail what yeu wish te 
accomplish : 

Riblet Tramway Co., Spokane, Wash. 3 

ONNNANLANESALONDUACGHaeNsdananonnennnasesnucnoUseseseeHOGOOUGEEOSOOUONEEOOOONUUCEOOUOOUSOEOUSCLOOOEDOOUGUOOCOOUNCNOUNCOOOEOUONNCONONDOOECDOOUOCONESCOueCVatED PT 
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OLIVER FILTERS KEEP RUNNING : 
' insuring 

ECONOMY OF OPERATION 

Write us for complete information 

OLIVER CONTINUOUS FILTER CO. : 
San Francisco New York London 
501 Market St. 33W.42dSt. 11Southampton Row 

MO 
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Pumps, Electric 
Alberger Pump & Conden- 
ser Co. 

Byron Jackson Iron Works 
Ingersoll-Rand Co. 
Krogh Pump & Machy. Co. 
Oliver Cont. Filter Co. 
Prescott Co., The 
Traylor Eng. & Mfg. Co. 

Pumps, Hydraulic 
Prescott Co., The 
Traylor Eng. & Mfg. Co. 

Pumps, Mill 
Byron Jackson Iron Wks. 
Colorado Iron Works 
Goulds Mfg. Co. 
Ingersoll-Rand Co. 
Krogh Pump & Machy. Co. 
Morris Machine Works 
Oliver Cont. Filter Co. 
Traylor E. & M. Co 
Prescott Co., The 

Pumps, Mine 
Allis-Chalmers Mfg. Co. 
Byron Jackson Iron Works 
Fairbanks, Morse & Co. 
Goulds Mfg. Co. 
Ingersoll-Rand Co. 
Krogh Pump & Machy. Co. 
Morris Machine Works 
Prescott Co., The 
Worthington Pump -& Ma- 
chinery Corp. 

Pumps, Pneumatic Air Lift 
Ingersoll-Rand Co. 
Sullivan Machinery Co. 

Pumps, Power Plant 
Alberger Pump & 
ser Co. 

Byron Jackson Iron Works 
Fairbanks, Morse & Co. 
Morris Machine Works 
Prescott Co., e 

Pumps, suepnneeting 
Prescott Co.. 
Traylor Eng. & Mte. Co. 

— Sand, Slime and Tail- 
ngs 

Byron Jackson Iron Wks. 
Dorr Co.. The 
Krogh Pump & Machy. Co. 
Morris Machine Works 

Conden- 

Worthington Pump & Ma- | 
chinery Corp. 

Pumps, Sinking 
Byron Jackson Iron Works 
Ingersoll-Rand Co. 
Prescott Co.. The | 

Worthington Pump & Ma-| 
chinery Corp. 

Pamps, Steam 
Prescott Co., The 

Pumps, Vacuum 
Chicago Pneumatic Tool Co. | 
Connersville Blower Co. 
Ingersoll-Rand Co. 
Oliver Cont. Filter Co. 
Sullivan Machy. Co. 

Quicksilver 
Atkins Kroll & Co. 

Rails, Light Steel 
West Virginia Rail Co. 

Rail Bonding Tools 
Ohio Brass Co. 

Rail Bonds 
Ohio Brass Co. 

Receivers, Air 
Chicago Pneumatic Tool Co. | 
_ Compressed Air & Drill 

0. 
Refractories 
Braun Corporotion 
Braun-Knecht-Heimann-Co. 

Engineering and Mining Journal-Press 

Rheostats, Liquid 
Westinghouse E. & M. Co. 

Riddles, Wire 
Ludlow-Saylor Wire Co. 

Rods, Welding 
Amer. Manganese Steel Co. 

~—_ oe (See “Crush- 

eis Sheet Steel 
Amer. Sheet & Tin Plate Co. 

Rope, Manila Hoisting 
Transmission 
Plymouth Cordage Co. 

Rope, Rawhide 
Schieren Co., Chas. A. 

Rope, Transmission 
Dodge Sales & Eng. Co. 

Rope, Wire 

Broderick & Bascom Rope 
0. 

Leschen & Sons Rope Co. 
Roebling’s Sons Co., J. A. 

Rubber Goods, Mechanical 
N. Y. Belting & Packing Co. 

Safety Magnets 
Dings Magnetic Sep. Co. 

Samplers, Ore 
Allis-Chalmers Mfg. 2 
— & Bolthoff, M. & S. 

Traylor Eng. & Mfg. Co. 
Worthington Pump & Ma- 
chinery Corp. 

Scales, Conveying 
Conveighing Weigher Co. 

Scraper, Loaders 
Goodman Mfg. Co. 

Screens 
Allis-Chalmers Mfg. Co. 
Bartlett & Snow Co. 
Butchart, W. A. 
Colorado Iron Works 
James Ore Concentrator Co. 
Jeffrey Mfg. Co., The 
Stepheris-Adamson Mfg. Co. 

| Screens, Incline, Vibratory 
Jeffrey Mfg. Co.. The 

| Sereens, Manganese, 
and Cast 

| agutcta Manganese Steel 
O. 

Screens, Perforated Metal 
| Allis-Chalmers Mfg. Co. 

Chicago ae Co. 
| —a = — Perfor. 

| 

Woven 

ating Co., 
Hendrick Mic. "Ge. 
Pittsburgh Perforating Co. 

Screens, Revolving 
Allis-Chalmers Mfg. Co. 
Bartlett & Snow Co. 

; Colorado Iron Works 
| Harrington & King Perfor- 
| ating Co., The 
| Hendrie & Bolthoff, M. & S. 

Jeffrey Mfg. Co.. The 
Stephens-Adamson Mfg. Co. 
Worthington Pump & Ma- 

|  @hinery Corp. 

Screens, Rolled Slot 
Ludlow-Saylor Wire Co. 

| Sereens, Wire 
Ludlow-Saylor Wire Co. 

| Seeond-Hand Machinery 
| (See Searchlight Section) | 
| —— Steel & Supply 

‘0 
Heineken, W. P. 

Selenium 
Nichols Copper Co. 

Separators, Magnetic 
= Magnetic Separator 

Stearns-Roger Mfg. Co. 

Separators, Magnetic Wet 
Dings Magnetic Sep. Co. 

Shaft Sinking 
Longyear Co., E. J. 

Sharpeners, Drill 
Denver Rock Drill Mfg. Co. 
Ingersoll-Rand Co. 
Sullivan Machinery Co. 

Sheet Iron Work 
Hendrick Mfg. Co. 

| Sheets, Roofing -_ Siding 
Robertson Co., H. H. 

| Sheet Steel, Black or 
Galvanized 

Amer. Sheet & Tin Plate Co. 

Shoveling Machines 
Lake Superior Loader Co. 

Shovels, Electric 
Marion Steam Shovel Co. 

Shovels, Gasoline 
Marion Steam Shovel Co. 

Shovels, Power 
Bucyrus Co. 

Shovels, Gas and 
Electric 

Marion Steam Shovel Co. 

Sintering Apparatus 
— & Lioyd Sintering 

Oo. 

Steam, 

Skips 
Atlas Car & Mfg. Co. 

| Bartlett & Snow Co. 

Skip Hoists 
Jeffrey Mfg. Co., The 

Skylights 
Robertson Co.. H. H. 

Smelters 

American S. & R. Co. 
American Zine, Lead & 
Smelting Co. 

Balbach, S. & R. Co. 
| Grasselli Chemical Co. 

Illinois Zine Co. 
| Internatjonal Smelting Co. 
| — & Hegeler Zinc 
| ‘0 
| Nichols Copper Co. 

United Metals Selling Co. 
— States S., R. & M 

‘oO , 

| Smelting Machinery 
Greenawalt Sintering Appa- 
ratus and Process 

Solderless Connectors 
| Frankel Connector Co. 

| Spelter 
| Amer. Metal Co. 
| Amer. Smitg. & Refg. Co. 
| — Zine, Lead & Smltg. 
| oO. 
| Grasselli Chemical Co. 
. S. Smltg., Ref. & Mg. | 

| 0. 

| Spouts, Magnetic 
o_— Magnetic Separator 

0. 

| Steam Specialties 
Crane Co. 

Colonial Steel Co. 
Ingersoll-Rand Co, 
Milne & Co.. A. 

Steel, High Speed 
Colonial Steel Co. 

Steel, Hollow and Solid 
Colonial Steel Co. 
Milne & Co., A. 

Steel, Manganese Rolled and 
Forged 

Amer. Manganese Steel Co. 

Steel, Structural 
— Bridge & Iron 

0. 

Steel, Tool 
Colonial Steel Co. 
Milne & Co., A. 

Stokers, Mechahnical 
Westinghouse E. & M. Co. 

Switchboards 
Hendrie & Bolthoff, M. & S. 
Co. 

Westinghouse E. & M. Co. 

Switchboards, Telephone 
— Tel. Mfg. 

‘0. 

Tanks, Wood 
Mine & Smelter Syeety Co. 
National Tank & Pipe Co. 
Pacific Tank & Pipe Co. 

Telephones, Mine 
Stromberg-Carlson Tel. Mfg. 

So. 

Thickeners 
Dorr Co., The 

Timbers, Steel Shaft 
American Bridge Co. 

Tin and Terne Plates 
Amer. Sheet & Tin Plate Co. 

Tractors 
Yuba Manufacturing Co. 

Tramways, Wire Rope, Aerial 
Broderick & Bascom Rope 
Co. 

Interstate Equipment Corp. 
— & Sons Rope Co., 

Riblet Tramway Co 
Roebling’s Sons Co., 

Transformers, Electric 
Allis-Chalmers Mfg Co. 
Westinghouse E. & M. Co. 

Trolley Line Material 
Ohio Brass Co. 

J. A. 

Tube Testers, Magnetic 
Dings Magnetic Sep. Co. 

Tungsten 
Hardy & Ruperti, Inc., Chas. 

Turbines, Hydraulic 
Allis-Chalmers Mfg. Co. 
Pelton Water Wheel Co. 

Turbines, Steam 
Allis-Chalmers Mfg. Co. 
De Laval Steam Turbine Co. 

Valves 
Cleveland Rock Drill Co. 
Crane Co. 
Jenkins Bros. 
Lunkenheimer Co., The 

Valves, Blow-off 
Lunkenheimer Co., The 

Valves, Check 
Lunkenheimer Co., The 
Powell Co., The Wm. 
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Valves, Globe 
Lunkenheimer Co., 

Valves, Non-Return 
Lunkenheimer Co., 

Valves, Pump 
Jenkins Bros. 

Valves, Pop Safety 
Lunkenheimer Cuv., 

Valves, Throttle 
Knox Mfg. Co. 
Lunkenheimer Co., 

Ventilators 
Robertson Co., H. H. 

Water Columns 
Lunkenheimer Co., 

Water Softeners 
Dodge Sales & Eng. Co. 

Welders, Portable Electric 
Ohio Brass Co. 

Wheels and Axels, Car 
Watt Mining Car Wheel Co. 

Wheels, Car 
Watt Mining Car Wheel Co. 

‘Wheels, Grinding 
N. Y. Belting & Packing Co. 

Whisties 
—" & Bolthoff, M. & S. 

JO. 

Lunkenheimer Co., The 

Wire Cloth 
Ludlow-Saylor Wire Co. 

Wire, Flat, Round and Spe- 
cial Shape 

American Steel & Wire Co. 
Roebling’s Sons Co., J. A. 

Wire, Insulated 
Roebling’s Sons Co., J. A. 
— Carlsen Tel. Mfg. 

‘0. 

Wire Magnet 
American Steel & Wire Co. 
— Tel. Mfg. 

0. 

Wire Rope Fittings 
Broderick & Bascom Rope 
Co. 
Roebling’s Sons Co., J. A. 

Wire Rope Siings 

The 

The 

The 

The 

The 

Roebling’s Sons Co., J. A. 

Wire Welding 
Roebling’s Sons Co., J. A. 

Wood Borers 
Chicago Pneumatic Tool Co. 
Ingersoll-Rand Co. 

Wood Preservative 
(See “‘Creosote’’) 

Wrenches, Alligator 
Roebling’s Sons Co., J. A. 

Zine Dust 
American Metal Co. 
American S. & R. Co. 
American Zine & Chem. Co. 
Bartlesville Zine Co. 
Grasselli Chemical Co. 
U. S. Metals Ref. Co. 

Zine Oxide 
American Metal Co. 

. American Zinc & Chem. Co. 
Bartlesville Zine Co. 
Braun Corporotion 
Braun-Knecht-He‘mann-Co. 
U. S. Metals Ref. Co. 

Zine, Sheet 
Illinois Zine Co. 

Harbison-Walker Refrac-| Morse Bros. Mach. & Sup- Steel, Drill Valves, Gate | Matthiessen & Hegeler Zinc 
tories Co. ply Co. Chicago Pneumatic Tool Co.! Lunkenheimer Co., The 1 Co. 
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A 

Personal 

Want— 

can invariably 
be filled by 
a friend. 

The Searchlight Section 
of this issue covers the current 
business wants of the industries 
in which this paper is read. 

For Every Business Want 

“Think SEARCHLIGHT First” 
0134 
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A 

Business 

Want— 

must be satisfied 
by someone in 
your industry. 

ESVOVENEVUGENUUOUONSOOUONDESOUGEEOUGUONSONESOOOOOESOOOOSONOOOOSOOSOSOOON0S000800000000000000000RNTONNDOOOOETIOOOEES 

tS tc 



AcE eT . ER, 

I ——_ 

June 24, 1922 

teeth, CHALUOTEAEEUESEEATUATEALSEAAAOOMSOOEOHAEALEOGN EAA AEA EA EAENG ESSA AN ELOOEODOGOEOT OOOO EEOODNOUNOGOEOGNOOEOOOOOOOOOOOOOOOSUOOOOE ODED 

WAy ideas) ae) 
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GA OER 
EARLE C.BACON.INC. ENGINEERS. 

26 CorTLANDT ST.NEWYORK. SEND FOR BULLETIN. 
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The STEARNS-ROGER Mfe. Co. 
DENVER, COLORADO 

Manufacturers 

= 

Engineers Contractors 

Mining and Milling Machinery 
and Plants 
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FULVEREEEG COAL, ae 
THE BONNOT COMPANY, CANTON, OHIO 
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Grinding Balls and Liners 

They Last 
LOS ANGELES FDY. CO. 

2444 So. Alamada, Los Angeles, Cal. 
FTnnnsunnennnuevesnenennaneacevunneasusennsnenneueauegennenenneneanevseuesveveenegeesevesneeneaesnensuvenveseensnseneoneueaveneavenneneeuegenueqnaneneenensonnientns SSAA ANNAN 

UU 

DIAGONAL DECK 
SAND AND SLIME TABLES 

THE 

CONCENTRATOR COMPANY 
FORT. WAYNE, INDIANA 

DEISTER 
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BUTCHART 
Concentrating Tables, Flotation Apparatus, 

Classifiers, Screens, etc. 

W. A. BUTCHART, Denver, Colo. 

UEGEUADAEADUNSEUUADEANEGODUDUAUADOEUODOEOEDUEONDEOOEDEGAUOEDUDADONGEDONOODGGOEDODOESEOUOONUSUUEOEUOOOEOEDOOONOROUDOEOOOOEUODEOUSUEOSEOEOROENOSUOOUDD EOD Nase dEdeES 

PM 

Jigs, Screens, Sand and 
Slime Tables, Classifiers, 
Automatic Ore Feeders, 
Etc. 

Manufactured by 

ao JAMES ORE CONCENTRATOR co. 
rc $s 35 Runyon Street Newark, N 
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in ALL PURPOSES : 
Rectangular or round 
tanks for chemical 
works, packing houses, 

etc. Any size or con- 
struction. Write for 
quotations. 

NATIONAL TANK & PIPE CO. 
163 Columbia Blvd., Portland, Oregon 
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Sacramento Pipe Works 
MANUFACTURERS 

SHEET STEEL RIVETED PIPE, 
WELL CASING and AIR PIPE 

WHOLESALE DISTRIBUTERS 

Standard Pipe—Screw Joint Casing, Pipe 

and Casing Fittings 

Valves and Brass Goods 

HYDRAULIC ENGINEERS AND CONTRACTORS 

SACRAMENTO, CAL. 

PML 
sdeUeDUADANUEDAEOEDOEAEDANOAAOOAEOELOAUEUOAGUEUAOEUAGUEOOSUUOUEOUEOAUEUSUADOEDECU EUG ADEE EEE E TEESE EOE snnnnenancnnnsasnenncnngennnnqanensnecnnensanqnnnnnancnansnansonconanccnngennecnccnesconconnccnenccncecatette, 

aaa aamaaaaa aaa aaa 

The productive efficiency of mill or min- 
ing plant depends largely upen its tanks. 

Pacific Wood Stave Tanks 
Have maintained a record of de- 
pendable service for thirty years. 

Redwood Tanks — PACIFIC MADE — 
are unequalled for long life and service. 

304 MARKET ST., SAN FRANCISCO 
6 RECTOR ST., NEW YORK 

167 WASHINGTON ST., CHICAGO 

NX TPACIFIC TANK @ PIPE CO co” 
STANDARD SINCE ‘6 
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Spiral Riveted Pipe— 
Pipe Specialists for 48 Years 
Abendroth & Root mee Co. 

os: ai Nea. X 
N.Y bavhecer 
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iP '"Use PLAT-O TABLES 
For Ore Concentration and 

Coal Washing 

DEISTER MACHINE Co. 
Fort Wayne, Ind. 
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@ SARBON (BLACK DIAMONDS ) 
FOR DIAMOND CORE DRILLS 

OUR TESTED CARBON WILL 

KEEP YOU OUTOF DIFFICULTY 

WRITE OR WIRE FOR PARTICULARS 

-IMPORTERS~- 

INDUSTRIAL DIAMONDS 

~MANUFACTURERS - 

DIAMOND POINTED 

TOOLS FOR ALL 

MECHANICALPURPOSES 

THE DIAMOND DRILL CARBON Co. 
mu PARK Row, NEwYork, ea eae ae a eA NE N\ Sd 
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Dings Separators Prevent Shutdowns 
—As important as the crushers they protect 

WO “insurance policies’”’ go with every Dings Separator 
that is installed to protect crushing machinery from tramp 

iron. One insures against breakage and repairs; the other, 
against shutdowns. 

The value of a policy insuring against excessive repair costs is 
easily computed. You know the cost of repair parts and the cost 
of labor necessary for making repairs. You would pay a good deal 
for a policy covering these costs. The cost of a Magnetic Sepa- 
rator would be a very low premium on such a policy, but—the 
insurance against shutdowns is worth far more! It’s this in- 
surance that makes a Magnetic Separator as important as the 
crusher it protects. 

Think of the cost of just one shutdown at a critical time—you 
would pay many times the expense of the repairs at such a time 
if you could thereby immediately restore the crusher to operation. 

Why not seek the counsel of engineers who devote every minute 
of their time to showing the means of greater saving by applying 
magnetic separation—who draw on the fund of experience 
gained in making 3000 remarkably successful installations. They 
will give you interesting information bearing on two highly 
profitable applications of magnetic separation in the mining 
field: 

1—Protecting crushers from tramp iron. 2—Refining and 
reducing mimerals and ores by separation of magnetic minerals. 

DINGS 
Magne?ie Separator Co. « Specialists in ~ 

DINGS MAGNETIC SEPARATOR CO., 673 Smith St., Milwaukee, Wis. 
NEW YORK CHICAGO DENVER RICHMOND os DETROIT 

52 Vanderbilt Ave. 616 S. Michigan Ave. 1718 California St. 1905 E. Main St. 805 Hammond Bidg. 

PITTSBURGH CLEVELAND ST. LOUIS EL PASO, TEXAS 
1522 Oliver Bldg. 730 Engineers Blig. 1004 Federal Reserve Bank Bldg. First National Bank Bidg. 
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Ship Them a Mill 
That You Know Is Right 

These Are the Principles 
of Marcy Ball-Mill 

Crushing 

The low pulp line or a small amount of 

pulp carried in the mill permitting 

Maximum efhciency of the grinding 

medium as the Marcy low pulp line re- 

duces to a minimum the buoyant effect 

of the pulp on the balls. 

Grinding in thick pulp thus thoroughly 

coating the grinding medium and liners 

and resulting in maximum grinding 

efficiency. 

Rapid circulation of mill contents. 

This is possible with the Marcy low 

pulp line principle which permits of 

the removal of tne finished product 

from the mill rapidly and the return of 

the oversize by means of classifiers or 

screens for regrinding. 

The men you hold responsible for successful 
production need the best mill you can get for them. 
And this is especially true if they are located in an 
out-of-the-way place, dependent on mule-back 
transportation, or in a foreign country where it 

takes a long time to get parts. 

MARCY BALL MILLS, from three to five feot 
sizes will meet your requirements. Skilled operat- 
ors are not necessary to keep them going. All 
wearing parts are heavy and made of tested 
materials, thus insuring long life and maximum 
operating time. They can be sectionalized for 
transportation to remote and mountainous places. 
MARCY BALL MILLS do make it possible to 
have an efficient small milling plant no matter 
where your property is located. 

The services of Marcy engineers are 
available to advise at all times on any 
problem. Write our nearest office. 

The Mine and Smelter Supply Co. 
Salt Lake City El Paso 

Pacific Coast Office: 
Mills Bldg., San Francisco 

Denver 

New York Office: 
42 Broadway 
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