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Hydrogen From the Air 
' , Y EK HAVE HAD occasion before to speak of the 

pseudoscience served us by the newspapers. 

Comes now no less a popular hero than Mr. 
Arthur Brisbane with the following in the New York 

American: 

“German scientists, according to the great Einstein, have 
solved the problem of producing cheap hydrogen. If that 
could be done the fuel problem would be settled for the next 
thousand years, simply by burning up the atmosphere, 
instead of slowly digging coal. Get hydrogen and nitrogen 
from the air cheap and the world’s wealth is multiplied 
by ten.” : 

We had fondly imagined, credulous as we are, that 
it was fairly generally known that the air was made 
of oxygen and nitrogen, and that hydrogen and oxygen 

go to make up water. Apparently Mr. Brisbane’s 
knowledge of science is no more extended than is his 
comprehension of economics. 

And after the atmosphere is exhausted—what next? 

— 

Independent Journalism and Service 
to the Industry 

CONTEMPORARY publishes an eight-page article 
A on the Argonaut disaster. A careful reading of 

this article leaves the impression that Fate had 

taken the lives of these forty-seven miners despite 
every precaution that human ingenuity and foresight 

could devise. 
It has remained for the Journal-Press to tell the whole 

story, the real story. Where there have been differ- 
ences of opinion (and some there have been), the 
Journal-Press has impartially presented both sides. No 
less than a dozen letters have been printed from con- 
tributors to our discussion pages. Editorially we have 

said what we thought. We feel that we have been 
instrumental in indelibly impressing upon the minds of 
everyone in the mining industry the necessity for taking 

every reasonable measure to prevent mine fires, and 
to make adequate provision for fighting them. We have 
perhaps hurt the pride of some, but we have been honest 
and we have published the facts. 

on 

The Near East and Mexico 
r NXHAT THE CUSTOMS of the Near East have 

influenced the American continent would be 

doubted by the average man. Yet the traveler 
in Mexico who observes the fine old churches of that 
country will, if he is also familiar with the Near East, 
not fail to note the Byzantine type of the Mexican 
architecture. As a matter of fact, the Mexican church 
architecture is Spanish; and the Spanish learned their 
architecture from the Mohammedan Moors, who were 

the cultured race of their time on the Iberian penin- 
sula; and the Moors borrowed their architecture in part 
from the wonderful examples of the old Byzantine 

Empire, which was conquered by the Turks, and its 

architecture adopted as their awn. Thus, the Byzantine 
Greeks imparted somewhat of their architectural genius 

to the Turks, the Turks to the Moors, the Moors to 
the Spaniards, and so to Mexico and on down to the 
present day. 

Again, our readers who observed in our issue of 
Sept. 9 the illustration of the ancient Pheenician mine 
ladder.*in Spain will have recognized it as the famous 
“chicken ladder” of Mexico, identical as to shape and 
disposition. When we looked at this picture we were 

brought back forcibly to the climbs we have made so 

many times in Mexico, up and down abandoned shafts, 
over rotten “chicken ladders” placed just as perilously 
as the picture shows—just so. And the Mexicans like 
to “pack” the ore on their backs up these ladders just 
as the Pheenicians taught the Iberians to do. The story 
of the wanderings of this “primitive” ladder is as long 
as that of church architecture. Brought by the 
Phenicians to Spain, it persisted to Mexico, and has 
outlasted the centuries of Mexican mining. 

Even the national rice dish of Mexico is prepared 
and eaten in the same way as the rice of Turkey—the 
“pillaf”; and the line of origin may be traced to the 
same source as the church architecture. 

a ee 

Treasure Island 
HE romance of piracy finds its hectic afterglow 
in the treasure-hunting expeditions to which the 

public is invited by promoters that disregard the 
prosaic regulations of the State Securities Act in Cali- 
fornia. The organizers of one venture offer shares in 
an expedition that is to recover twelve million dollars’ 
worth of gold, silver, and precious stones said to have 
been buried by pirates on Cocos Island, off the Peruvian 
coast. The shares in this expedition are offered at 
$1,000 apiece to a hundred persons, who are invited to 
be passengers on the vessel that is to be chartered and 
to participate themselves in the search for “pieces of 
eight” and other piratic loot, after the style of “Treas- 
ure Island.” The key to the secret place where the 

gold and jewelry are hidden is held by August Gissler, 

a German, formerly a resident on Cocos Island and at 
one time Governor there, so it is said. Who appointed 
him Governor we are not told. Certainly he will be 
a suitable candidate for reappointment if he finds 
$12,000,000 more or less and shares it with 100 worthy 

San Franciscans. 
Another expedition of an equally romantic character 

is sponsored by a Mr. H. J. Stocker, of the Bethlehem 
Engineering Corporation. Mr. Stocker proposes. to un- 
earth a buccaneer’s hoard at a place described vaguely 
as “midway between New York and San Francisco, near 
Panama, in the Pacific Ocean,” which leaves plenty of 
latitude to the imagination, including palm-sheltered 

islands in purple spheres of sea inhabited by dusky 
simpletons unaware of the wealth over which they have 
been playing for a hundred years or more. These in- 
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vitations to an excursion in the South Seas sound harm- 

less enough, but the Commissioner of Corporations has 
objected to the advertisements of Messrs. Gissler and 

Stocker because they contravene a law intended to pre- 
vent the fool from parting with his money. If, there- 

fore, the expeditions are to set forth to the treasure 
islands, they must choose a port not on the Californian 
coast. 

i 

A Metallurgical Comparison 
WO interesting metallurgical developments are to 

be chronicled to the credit of the Coeur d’Alene 
region. The first is the adoption of the all-sliming 

all-flotation method in the mill at the Morning mine, 
owned by the Federal Mining & Smelting Co. The orig- 
inal mill was built about thirty years ago and has under- 
gone successive changes with the amplification of the 
old German method of gradual reduction and _ step- 
concentration by means of rolls, jigs, and tables. The 

plant now is being reconstructed for the purpose of 
reducing all the pulp to slime previous to concentration 
by flotation a la Minerals Separation. 

It is a noteworthy fact that the Morning mine has : 
been productive for thirty-seven years, or more than 
the life of one generation of man. 

The other bit of news relates to the Tainton process, 
which has been developed at the Bunker Hill mill, at 
Kellogg, by Mr. Urlyn C. Tainton, an Afrikander, who 
has invented a process for treating complex sulphide 
ere. This involves fine grinding, concentration, roast- 

ing, leaching, and precipitation. The copper and zinc 

in the roasted concentrate are dissolved in sulphuric 
acid, the copper then being precipitated by zinc dust, 
while the zinc is precipitated electrolytically on alumi- 
num cathodes. The residue—containing the lead, silver, 
and gold—is leached by brine, all three metals then 

being precipitated on, and by, a rutary cathode made of 
“duriron” or even sheet iron. The lead and the precious 
metals can be recovered separately in the same machine. 
Free chlorine is liberated and serves later to regenerate 

the leaching solution. We may add that Messrs. F. L. 
Bosqui and Thomas H. Leggett, both of New York, and 
well known to our readers, have been at Kellogg super- 
vising a working test on a carload of complex ore, con- 

taining the five metals, from the Pecos mine, in New 
Mexico. The test is said to have given satisfactory 

results. The present experimental plant has a capacity 
of a ton, more or less, depending on the metallic output. 

It is being enlarged to a capacity of thirty to fifty tons 
per day. Millmen and metallurgists will be interested 
in watching the inevitable comparison offered by the 
operation of these two processes in the same district. 
Will all-sliming and all-flotation prove more effective 
than the roasting, leaching, and precipitation? 

—_—~»-—_—___. 

The Greatest American 

r NHE STUDENTS at Bowdoin College recently bal- 
loted as to who, in their opinion, was the greatest 
American. The choice fell upon Edison, with Wil- 

son and Lodge coming some distance afterward, and 

sundry others as runners-up. So thinks Young Amer- 
ica; and surely Edison is a great man, a wielder of 
thunder bolts, a colossal example of the domination of 
man over natural forces! 

But as to the greatest American of our time, we have 
a shrewd guess as to who he is. The influence of 
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America phenomenally remains, in spite of our stupid 

blunders, paramount in the world. The world does not 
respect our armed power; it does not respect any armed 
power—it hates it, and is always ready to match blow 
for blow. But everywhere there persists the belief, in 
the rank and file of foreign lands, that “America is 
humanitarian”; and they listen to what America will 
say as to one who is a well-wisher to all. When the 
freedom of the Dardanelles was being debated, the 

other day, at the Lausanne conference, a final deadlock 
had been reached between the Allies on the one hand and 
the Turks and Russians on the other. Then the Ameri- 

can representative spoke, saying that America would 

like to have her citizens go everywhere, her merchant 
ships to go wherever they would float, and her cruisers 

likewise. And immediately Turkey agreed, and Rus- 
sia agreed. The newspapers stated in headlines ““Amer- 

ica Awes Turks.” Awes?—nonsense. The Turks trust 

America’s impartiality—they distrust every European 

nation. The American colleges in Turkey, the Ameri- 

can relief work, stand in contrast as a record to the 

diplomatic sharp practice, the military encroachments, 
of Europe. And Russia—in Russia the peasants pro- 
nounce the word “American” with reverence, and a 

hard-headed naval officer and engineer recently told us 
that their attitude toward one American can only be 

called, even conservatively speaking, worship. A pretty 

strong word for a naval officer. There is one American 
of whom King Albert of the Belgians recently said that 
the Belgian people regarded him as “a savior.” Strong 
words from the soldier king—but he meant them. That 
same American has wrought upon the stiff-necked Ger- 
man nation so that they look to America for all just and 

generous actions and free her of their general bitter- 
ness and suspicion. So that we, in our sober judgment, 

would vote with the millions of Europe that the greatest 
American of his day is this man, and that history will 

so clearly recognize him. The feeder of millions, friend 
and foe; the savior of myriads of children who bless his 
name; the greatest moral—and hence, as we have seen, 

material—influence which America has produced since 
the time of Lincoln. And he happens to be a mining 
engineer. 

eg 

Anaconda Absorbs Chile Copper Co. 
PPARENTLY Anaconda’s appetite was only 

A whetted by the absorption of the American Brass 
Co., and it has taken the acquisition of Chile 

Copper Co. to satisfy the pangs of amalgamation or 
consolidation with other units of the industry. The 
Anaconda Copper Mining Co. itself is the outcome of 
combining many mining enterprises in the Butte copper 
area, and it is only carrying this method of growth 
several degrees further. The expansion which occurred 
when Anaconda bought American Brass Co. gave more 
than an adequate outlet to the Montana production. 
The purchase of Chile Copper gives Anaconda the larg- 
est low-cost copper mine in the world and a fitting 
companion of the largest manufacturer of copper prod- 
ucts. As in all such arrangements, it is interesting to 

reflect on the motive which may have been responsible 
for the transaction. 

The opinion has been publicly expressed that Ana- 
conda wishes to assume a position in the copper indus- 
try comparable with that of the United States Steel 
Corporation in the iron and steel trade or the Standard 
Oil Co. in the oil industry. This reasoning is probably 
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not far from correct. At the present time, although 
there are some gigantic American copper companies 

operating in North and South America, such as Utah, 
Phelps Dodge, Anaconda, Chile, Braden, and others, 

none of them occupies a dominant position—dominant 
in the sense that they are powerful enough to adopt a 
production and selling policy that will inure to the 
stabilization of prices. Some of them have adopted 
such a policy, but without avail. 

The business of producing and selling copper today 
is highly competitive. Although a half dozen distinct 

groups of producers control production, each group 
has a different and independent outlook on production, 
the market and anything else in which it happens to be 
interested. The strongest group is that represented by 
the selling agency of Guggenheim Brothers. This firm 
handles the output of Utah, Ray, Chino, Nevada Con- 
solidated, Chile, Kennecott, and Braden Copper com- 
panies. In the aggregate a heavy tonnage is sold by 
this one agency, but relative to the entire commerce 

the ratio is only about 35 per cent of the total North 
and. South American production. Despite the fact that 
this percentage is larger than that for any other group, 
it is insufficient to give leadership in the industry. 

Though the transfer of Chile Copper to Anaconda 

will not give Anaconda a relatively greater predomi- 
nance than that formerly held by Guggenheim Brothers, 

it is a big step forward to leadership. It may presage 
further acquisitions necessary to give Anaconda the 
premier position. There is a feeling among producers 
that a “Steel Corporation,” with its financial strength, 
is badly wanted in the industry, on the ground that 
such a company would be able to minimize price fluctua- 
tions or make them less violent than they have been in 
the past. The kaleidoscopic change from activity to 

stagnation which has frequently been the lot of copper 
producers has made them anxious to seize on anything 
that will improve their position. 

In explaining the willingness of the Guggenheim in- 
terests to relinquish control of Chile Copper, one need 
not go widely afield to seek a plausible motive. The re- 
cent sudden death of Mr. Isaac Guggenheim undoubt- 
edly came as a shock to the family, and more than likely 
served as a vivid reminder that the strenuous high- 

pressure pace of modern business imposes its exactions 
upon those who try to keep up with it. The Guggen- 
heims can well afford to rest on the laurels they have 
won in the copper business. 

$$$ ——_—_—__—_- 

Calumet & Hecla Follows Anaconda’s Lead 

Te EPIDEMIC of stock-dividend declarations 
which was begun by the Standard Oil companies 
and has swept the whole industrial field has as 

its basis, according to common explanation, the escape 
of taxation of surplus. Not having large surpluses to 
divide, the mining industries have not participated in 
this widespread practice. They have resorted to dif- 
ferent means in strengthening their industrial and fin- 

ancial positions. Copper companies in particular have 
had no melons to cut, but the recent announcement 
of an impending Calumet & Hecla Mining Co. consolida- 
tion indicates that the leadership of the Anaconda Cop- 
per Mining Co. in effecting a revolutionary reorganiza- 
tion of its position in the world’s copper mining 
industry is causing other companies to consider taking 
similar steps. 

The various mines of the Calumet & Hecla group, 
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Ahmeek, Isle Royale, Tamarack, Superior, Osceola, and 
others, not to forget the Calumet & Hecla unit itself, 
have all been operated under one central direction for 
many years, but the individual properties have main- 
tained separate corporate existences. The valuation of 
the units which has been performed by several eminent 
engineers with a view to a merger of the vast holdings 

of Calumet & Hecla in northern Michigan repeats the 
effort that was made some twelve years ago to bring 
about a similar consolidation. At that time, however, 
the obduracy of certain minor stockholders prevented 
the consummation of the plans of the directors. How- 
ever, it is not the closer knitting of the Calumet & 

Hecla fabric which is most significant, but, rather, the 

announcement that “plans are also under consideration 
for the acquisition of manufacturing facilities which 
will assure the consumption of a large part of the out- 
put of the mines.” In other words, C. & H., like Ana- 
conda, will have its outlet for production independent 
of the general copper market. 

No mention has been made of the manufacturing 
plant for which negotiations are being made. Several 
excellent selections are available, despite the fact that 

the American Brass Co. overshadows, in volume of pro- 
duction, that of its competitors. The American Brass 

Co. by no means has had the manufacturing field all 
to itself and has been subject to competitive influ- 
ences. Calumet & Hecla will be the second copper 
company, after the manufacturing outlet is acquired; 
to assume the so-called “vertical trust” form of cor- 
porate expansion, which has as its object the control 
of a commodity from the time it is produced as a raw 
material until it is finally sold to consumers as a manu- 
factured product. 

In view of the tendency in this country to form large 
amalgamations, tremendous business enterprises and 
the like, one cannot help wondering whether mere size 
alone is so much of an advantage as it is ordinarily 
held to be. In the railroad systems of the country it 
most certainly is not. The smaller lines, such as the 

Central R.R. of New Jersey, the Delaware & Hudson, 
the Lackawanna, the Reading, the Norfolk & Western 
and others, are the high dividend payers, whereas the 
large systems, such as the Pennsylvania, the New York 
Central, the Santa Fé and others, are not conspicuous 
for the size of their payments to stockholders. In the 
mining industries, some of the smaller properties have 
been singularly successful mines. Miami Copper main- 
tained production and dividends during the depression, 

United Verde Extension since 1916 has been placed on 
the dividend paying list, while many larger copper com- 
panies have not been so fortunate. It is unsafe to 
carry a generalization too far and there are many ex- 
ceptions to the rule, but is it not likely that the smaller 
mines can build up and maintain a high morale more 
easily than their larger brethren? For one thing, the 
directors and executives can keep in closer touch with 
the rank and file of their organization, which counts 
for a great deal in these days of serious labor trouble. 

But we are digressing. 
The plans given out by Calumet & Hecla are further 

developments in a year in the copper industry which 
has been crowded with epoch-making projects that have 
been announced and consummated with bewildering 

rapidity. Anaconda buys American Brass, Anaconda 
absorbs Chile Copper, Calumet & Hecla is trying to ob- 
tain a manufacturing outlet for its production. What 

next? 



The Colorado 
Br B.A. 

the problems of the day before the principal clubs 
of San Francisco; despite a poor delivery his 

utterances commanded keen attention, because he was 

better informed on world affairs than any other man 
in the country and he had proved himself to be one 
of the supremely useful men of his generation. Last 

month he re-visited San Francisco and again made a 

series of addresses. On December 1 he was the guest 
of the Commonwealth Club. The unusually large 
attendance indicated that he retains his hold on the 
goodwill of thoughtful men. He was received with 

enthusiasm; he was heard with rapt attention. His 
delivery has improved; he does not talk to his soup- 
plate as much as formerly; he continues to wear the 

stereotyped dark-blue serge suit, and he stands with 
his hands in his pockets, disdaining oratorial gestures. 

He talks to his audience; and he talks the organized 
common-sense that Huxley said was science. The man- 

ner may be faulty, but the matter is fine. On the 

occasion to which I refer he described the project for 
developing the usefulness of the Colorado river, a sub- 
ject that he had at his finger tips because he had been 

acting as chairman of the commission that has been 
unraveling the legal tangle arising out of the conflict- 

ing water-rights of seven States—Arizona, California, 

Colorado, Nevada, New Mexico, Utah, and Wyoming. 
“The Colorado river is the greatest single undeveloped 
resource of the American people’, he declared. The 
storage of its waters in the great canyon would yield 

four or five million horse-power, or considerably more 
than the total electric energy as yet developed in the 
whole Sierra Nevada region. The use of the water for 
irrigation would increase the area of cultivable land 
in the watershed of the Colorado from 24 million acres 
to 6 million acres, and it would add 3,000,000 of popula- 
tion, besides protecting the Imperial Valley and its 

investment of $75,000,000 from destruction by floods. 
Existing irrigation has absorbed the whole of the 
minimum flow. An enormous annual variation in the 

volume of water hinders development; therefore stor- 

age is needed. Many sites for the purpose are avail- 
able, particularly two, both of which would retain the 
entire flow of the river in 14 months. The building of 

reservoirs has been prevented by the legal difficulties 
arising from inter-state distribution of the water. Con- 
flicting decisions of the courts, State and Federal, have 
stood in the way. Hence the plan now to be adopted 
of falling back on the constitutional right of the States 

to make treaties among themselves. The Commission 
appointed to settle these difficulties and to outline a 

policy of development was in session at Santa Fe “last 
week,” said Mr. Hoover, and a plan was prepared to 

cover all the principal contingencies. Agriculture is to 
be given priority over power. The conflict that threat- 

ened to delay development for a quarter of a century 

has been settled by unanimous agreement, and the joint 

proposals will be submitted shortly for ratification to 
the legislatures of the several States and to the Con- 
gress. The next step is to promote the actual produc- 

tive development of the resources of the river. To do 

that Federal assistance is needed, more particularly for 

the purpose of controlling the lower river and thereby 

protecting the Imperial Valley, which otherwise may 

"Teer years ago Mr. Herbert Hoover discussed 
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River Project 
RICKARD 

revert to its former status as Salton Sea. During the 
last flood the Valley escaped destruction by less than 
nine inches in the height of the dikes. An expenditure 
of $20,000,000 wiil protect Imperial Valley in per- 
petuity, and the income-tax accruing from increased 
agriculture will suffice to pay back this appropriation. 

Mr. Hoover then turned to the National budget and 

the cost of government. The plan to re-organize the 
departments at Washington is in hand. He made men- 

tion of the scheme for co-ordinating the engineering 

work of the Government. Apparently the idea of a 

Federal Department of Public Works has been shelved, 

for he said that the various engineering activities 

would be placed in charge of an Under-Secretary in 
the Department of the Interior, instead of being scat- 
tered among 7 departments and 22 bureaus. He told 

the story of the bears to illustrate the absurdities of 

the existing system: the polar bear is in the care of the 
Department of Commerce, the grizzly belongs to the De- 
partment of the Interior, and the brown bear to the 
Department of Agriculture! However, the main econ- 
omy to be effected through the proposed plan of re- 
organization will be indirect; the saving in time and 
money to the people doing business with the Govern- 

ment, he explained, will be greater than “the direct 

savings to the national budget in eliminating the pres- 

ent overlapping and duplications of work”. The devel- 
opment of the reproductive asséts of the nation could 
do more to lessen the burden of taxes than a reduction 
of pennies in bureaucratic administration. The budget 

had done much already in “curtailing log-rolling in 
national expenditure”. The expenses of the Govern- 
ment this year would be $3,200,000,000, a decrease of 

$1,600,000,000 as compared with two years ago. No 
less than 197,000 men have been dropped from Govern- 
ment service and returned to productive activity, chiefly 

by the reductions in the Army and Navy. Of the total 
Federal expenses two billion dollars, or 61%, went 
to meet the cost of past wars and 18% was being spent 

on account of future wars, although our Army has been 

so reduced that it numbers “less than the policemen on 
our streets”. At present the legislative, administrative, 
and regulatory functions of the Government absorb 

12% of the budget, leaving only 7% for reproductive 

work. “Only 7 units out of 100!” To this he added 
the remark: “The services done in aid of railroads, 
harbors, and agriculture bring 1000% of return to the 
American people’. We must aim to reduce the tax 
burden by increasing our expenditure on reproductive 

development, for little more can be done by economies 
elsewhere. “We must not do anything that destroys 
the initiative and the productive impulse of our people. 

The test of our system is whether it carries within 
itself the impulse to progress. The fundamental pur- 
pose of government is to improve the standard of living 
and thereby prepare the soil from which shall grow the 
finer flowers of civilization’. 

This utterance of our mining engineer Secretary of 
Commerce was well worthy of his reputation. It was 
intensely interesting to watch him in his attack upon 
constructive problems in government and to listen to 
the expression of ideals so essentially American. What 

would Abraham Lincoln think of this humanitarian 
engineer? The sure answer conveys the greatest com- 
pliment that one can pay to Herbert Hoover. 

= TE 
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The Effect of Prohibition 
THE EDITOR: 

Sir—Referring to Mr. Loring’s letter on “Prohibition 

and the Mining Industry,” in your issue of Dec. 2, I 
agree with the statement that the “ten day man” is 

not as good a miner as he used to be. He still roams 

around, but while he is on the job he is certainly not 
as efficient as in former times. I doubt, however, if the 
old-time miner, even the one who remained at his work 

during the war, is as interested as in days gone by. 
There seems to be a lowering of morale, a lack of the 

spirit of accomplishment, that was more or less evident 

among the majority of underground men. How much 

of this is due to prohibition is, of course, a moot ques- 

tion, but I feel that prohibition is responsible for much 
of the trouble and unrest of the present day. 
We have found in this district, that with the advent 

of prohibition came no reformation of habitual drunk- 
ards. The occasional drinkers still drink occasionally, 
and in some instances men who did not drink before 
now drink the poisonous moonshine or adulterated boot- 
leg whiskey. If prohibition can prohibit, all well and 

good; if it can not, let us recognize the fact and amend 
the enabling act so that it will be more practical as well 
as more acceptable. ROBERT M. BETTS. 

Cornucopia, Ore. 
_—— 

Getting the Man and the Job Together 
THE EDITOR: 

Sir—I have found that one of the greatest problems 
of the man who has followed mining and milling work 
in the West is to obtain employment when for any rea- 
son he may be out of a job. There are many employ- 
ment offices throughout the country that charge exorbi- 
tant commissions for their services, and that even then 

do not assure you a permanent position. They fre- 
quently misrepresent conditions at the place where 
the job is. In many places on the Pacific Coast a man 

can walk into an employment agency, pay a $2 fee and 
get a good job. They will tell you the truth about it 
and will tell you how long the work will last. 

Farther east, however, you have to pay some chair 
warmer your first month’s pay in advance, and then you 
do not know what you are getting. A great many men 
have families, and cannot afford to work for the benefit 
of an employment agent for the first month, especially 

when the job may be finished at the end of that time. 
The result is a great hardship on men who have spent 
most of their lives following mining and milling, either 
on construction or operation. 

Would it not be possible for mining companies to 
make known their wants for unskilled labor through 
the Searchlight Section of the Engineering and Mining 
Journal-Press? A great many men have come to me 
asking for help in finding a job, and I am sure you 
would be doing the mine workers a great service if you 
could help solve this problem. R. W. STEWART. 

Candelaria, Nev. 

Difficulties of Fighting Mine Fires 
THE EDITOR: 

Sir—The following letter describes conditions that 
actually existed after the fire started at the Argonaut 
mine last August and in a measure shows that little 
can be done against the spread of fire after it gains 

any appreciable headway. 
At 12:40 am., Aug. 28, 1922, I was notified at 

Plymouth that the Argonaut shaft at Jackson was on 

fire. I loaded three Gibbs’ apparatus in an automobile 
and drove to the scene of the disaster, arriving at ap- 
proximately 2:30 a.m. 

At the shaft collar, men were preparing to get water 

down the shaft. The water skips were being swung 

on to the rails and hoses connected with the water line 
to fill the water skips. The first chance for action was 
given to me at 7 a.m., when, with two other men, under 

apparatus, we went to the 2,400 level, thence south to 
the Muldoon winze. Here we found a volume of thick 
white smoke that would not permit a candle or carbide 
light to burn for a fraction of a second. This was 
reported to Superintendent Garbarini, who was then on 
the 2,600 level. 

On arriving on the surface, men were endeavoring 
to change the air column into a water line. At about 
10 a.m. the first unit of Bureau of Mines men arrived, 
and we started telephoning to the Carson Hill, Eagle 
Shawmut, and North Star mines for apparatus men. 
The first real exploration began when we had ten ap- 
paratus men available. We used the skip to the 2,600 
level, then climbed down the manway through intense 
white smoke to the 2,750 level. Here the heat was so 
intense that the timbers above us were almost too hot 
to touch, the atmosphere was thick with steam, smoke, 
and gases. We could see nothing—only feel and hear. 
We heard a steady hissing as of water being played on 
fire and which no doubt was the water on the foot wall 
being evaporated by the intense heat. Everything was 
hot to the touch and sooty. This exploration confirmed 

one thing. The fire had traveled up to within a few 
feet of the 2,750 level, or approximately 250 ft. up the 

shaft in a day and a half. How far down I don’t know. 

We advised shooting out the shaft timbers between 
2,600 and 2,750 levels, but this suggestion was not car- 
ried out. Finally, three sets were blasted below the 
2,400; these the apparatus men cleaned out and re- 
timbered. Then we got to the 2,500 level and finally lo- 

cated the fire 55 ft. below the station. The fire was not 
raging but glowing, with a tongue of flame licking out at 
intervals. Hoses were connected to the air line, which 

was now a water line, and water was played on the fire 
by two men, supported by other apparatus men up the 
shaft. We were but two sets above the fire. The shaft 
was then bulkheaded with 2 x 12-in. plank, tar-paper, 

and clay. 

A large amount of caving was taking place below 
us before we got to the fire, and afterward caves large 
enough to shoot smoke and gas up the shaft for 159 ft. 
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against the decided downcast air currents occurred. 
The Bureau of Mines men and those of special qualifi- 
cations patrolled the bulkhead, watched for, and sealed 
off smoke that seeped through north of the shaft above 
the 2,500 level. The work of the rescue teams in the 
Argonaut shaft was to try and locate the fire, put it 
out, and endeavor to go through the burned area, if 
possible. An inspection of the shaft below the bulk- 
head showed the utter futility of our hope. The shaft 
is a wreck as far as can be seen by aid of a storage 

battery and spotlight. The great number of large 
concussions below the bulkhead indicate tremendous 
caves and a stripped shaft. ROBERT J. DUNCAN. 

Plymouth, Calif. 
rr 

Extinguishing Mine Fires 
THE EDITOR: 

Sir—The recent articles and discussions in the 
Journal-Press on the subject of mine fires seem to dwell 
considerably on ventilating currents and the reversing 
of the same. In either case, in so far as the actual fire 

is concerned, and aside from the question of asphyxiat- 
ing smoke and fumes and their disastrous effect on men 
underground, the air currents would apparently lend 
fuel to the flames with the additional supply of oxygen. 

In all fires, whether above ground or in mines, the 
methods of extinguishing are the same—either by cool- 
ing the materials afire below the burning temperature, 
or by the smothering action of shutting off the oxygen 

‘of the air. In the former case, water in large quantities 
is very effective, and in the latter case foam types of 
hand extinguishers and chemical foam engines are the 

most satisfactory. The cost of either installation can 
be determined by each individual mine management. 
Oxygen-breathing apparatus and goggles should also 
be placed underground at all locations, together with 
the extinguishers. 

As the foam method is not yet widely known in the 
mining industry, it may be opportune to give a brief 
description of its action and effect: 

The several small and large types of portable foam 
apparatus contain two separate solutions which may be 
mixed by inverting the apparatus. Carbon dioxide is 
immediately generated at a high pressure and the moist 
foam thus produced is discharged through a short hose 
and nozzle for distances of 35 to 50 ft. The foam con- 
sists of minute film-covered bubbles of carbon dioxide. 
It adheres to all surfaces and materials, including all 

sides and the tops and bottoms of mine timbers, 
promptly extinguishing all fire. Also, it acts as a fire- 
proofing coating, lasting for several hours, so that 
re-ignition is difficult. Incidentally, it puts out all oil 
fires, including boiling gasoline. 

No dangerous fumes are emitted and the foam is 
harmless to person, material, and machinery, but it is 

deadly to fire. It is not an experiment, but is of proved 

efficacy, with several years’ use in all industries. 
The materials used in producing the foam are two 

chemical solutions, one of aluminum sulphate and the 
other of sodium bicarbonate and a foam-producing ex- 
tract which does not deteriorate. When these two solu- 

tions mfx the chemical reaction is 
6NaHCO, + AI,(SO,), = 6CO, 

+ 2Al1(OH), + 3Na,SO, 
Reports-on the practical application of the foam in 

the Pittsburgh experimental mine are published by the 

Bureau of Mines, Washington, D. C. 
Mexico City, Mexico. GRANT D. MILLER. 

Vol. 114, No. 27 

A Self-Dumping Bucket 

THE EDITOR: 

Sir—In your issue of Dec. 2 there is a description 
by A. W. Allen of a self-dumping bucket arrangement 
in use at Pittsburg-Mount Shasta Gold Mining & 
Milling Co.’s property at Randsburg. Though this 
arrangement is new at Randsburg, it has been in use 
in northwestern mining camps for years. Credit for 
the original design is due, I believe, to Rush White, 
engineer at the Mace mine for the Federal Mining & 
Smelting Co., in the Couer d’Alene district, Idaho, and 
the device was installed and successfully used there by 
R. H. Pascoe, mine superintendent, for the Federal com- 
pany prior to 1916. A description of this arrangement, 
by Mr. Pascoe, and accompanied by drawings, was pub- 
lished by the Engineering and Mining Journal about 
1917 and is now shown in the volume on “Mining 
Details” which forms part of the “Mining Library” 
published by the Engineering and Mining Journal sev- 
eral years ago. 

In the fall of 1916, while superintendent of the Last 
Chance mine, at Republic, Wash., I installed this dump- 
ing arrangement at the Last Chance shaft, the design 
being identical with the White-Pascoe plan except that 
only two bucket deflectors were used, whereas the 
White-Pascoe drawing showed four. 

The dumping arrangement mentioned by Mr. Allen 
and recently installed here by the Pittsburg-Mount 
Shasta company is an exact duplicate of one built by 
Mr. McCormick at this company’s Shasta County cop- 
per property. The plans for the Shasta County installa- 
tion were made by myself in 1919, in my Redding 
office, and were taken from the White-Pascoe drawings 
and from those of my Last Chance design and differed 
from the latter design only in the substitution of iron 

pipe for wood in material for bucket deflectors. 
As stated by Mr. Allen, this arrangement is “fool- 

proof” and it is also faster than any I have seen. Its 
use in connection with a waste bin eliminates the neces- 
sity of a top man in constant attendance, while hoisting. 
The plant at the Pittsburg-Mount Shasta company’s 
shaft forms a remarkable contrast with the old trap- 
door method which has been in general use at Randsburg. 

Randsburg, Calif. G. CLEVELAND TAYLOR. 

Compressibility of Water and the Wave 
Transmission System 

THE EDITOR: 
Sir—In your issue of Dec. 2, page 970, under the 

heading “Wave Transmission of Power,” you say, “Con- 
trary to common belief, water is elastic.” No material 
is elastic unless it be compressible, and water is the 
most incompressible of known substances. Indeed, the 
coefficient indicating its compressibility is 0.0006 or 
less; and it may be yet shown that this is an error in 
the determination of the actual compressibility of 
water. The statement that water is elastic is mislead- 
ing on this account. W. M. CHAUVENET. 

St. Louis, Mo. 

[The fact that a coefficient of compressibility is 
recognized is sufficient proof of the elasticity of water. 
In a comparatively long column of liquid, such as is 
used in the Constantinesco system to connect the gen- 
erator to the rock drill, the compression would be ap- 
preciable.—EDITOR. ] 
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Titles in Mine Examination 
Great Care Should Be Exercised in the Investigation of Rights 

to Mineral Properties— Knowledge of 
Legal Procedure Helpful 

By JAMES UNDERHILL 
Mining Engineer, Idaho Springs, Colo. 

often careless in examining titles, and on account of 

lack of experience take chances that they would not 
think for a moment of taking in, for example, the han- 
dling of samples. An attorney and an engineer work- 
ing together on mine titles make an ideal team. It fre- 

quently happens, however, that the engineer is working 

miles away from an attorney and has to do the best that 

he can under the circumstances, or cases come up that 
must be handled in a hurry where the assistance of an 
attorney cannot be obtained. In the examination of 

titles an engineer working by himself has a better 

chance of success than the average attorney working 
alone, for the reason that there are more_mining engi- 
neers in active practice who are familiar with mining 
law than there are attorneys who have an understanding 
of the problems of mining engineering. 

The first point to be considered in examining a title 
is whether the ground in question is held by location 
or patent or partly by both. If held by location, the 
abstract of title may show clear ownership that would 
satisfy an attorney, but at the same time the claim 

under consideration may be located on the top of and 
possibly with the identical boundaries of a prior legal 
location or even patent, and in this way the second 
locator may have no rights whatever. Again, although 

the locator may hold his discovery shaft legally, a 
large portion of his claim may cover a prior valid loca- 
tion or patent and this fact not be brought out in the 
abstract. 

I: MAKING MINE EXAMINATIONS, engineers are 

RESEARCH IN THE SURVEYOR GENERAL’S RECORDS 

In examining possessory titles, about the only thing 
to do is to look up all existing patents and plat them 
out to see if there are any conflicts. The notes and 
official plats can be obtained from the office of the 
nearest U. S. Surveyor General. Then run over all the 
ground outside of the patented claims to see if there 
are any workings or stakes that can possibly belong to 
prior valid surveys. If no workings or stakes are found, 

it is possible that there may be rights of statutory 
tunnels to be considered. Even with the greatest pos- 
sible care, conflicting rights may be overlooked and 
never be made apparent till the time arrives to adverse 
an application for patent. 

The only way to be sure of getting a title to a loca- 
tion survey is to have the owner get a patent with the 

understanding that no cash is to be paid for the prop- 
erty till patent issues. This takes time—usually several 
years—but is the only safe method of procedure. 

More can be told from the abstract of title in case of 
patents than in case of possessory titles of locations, but 
in some mining counties not 10 per cent of the patents 
are recorded. In case of unrecorded patents, orig- 
inal patents or certified copies obtained from the Land 
Office may be used. The abstract of title must be care- 
fully checked with the patent documents themselves or 
the copy on record, and also with the deeds and other 

papers on file in the office of the recorder of deeds. As 
a matter of fact, the abstract is only a guide, and each 

paper should be examined either in the original, by 

certified copy, or on the county records. Here it may 
be found that numerous private arrangements have 
complicated matters. The ground actually patented may 
have been added to by small parcels of land from other 
patents, or pieces may have been cut out of the ground 

described in the patent and deeded to others. These 
parcels of ground may be of great importance as regards 
apex or extralateral rights or they may amount to noth- 
ing at all. Nevertheless, they all should be platted and 
their significance clearly established. 

A TITLE MAP FACILITATES MATTERS 

If the situation is at all complicated it is generally 
best to make a title map. This should be as a rule on 
a scale of 100 or 200 ft. to the inch. The latter, being 
the Land Office scale, is generally the easiest to use. 
In making a title map, the oldest patent is platted first 
or taken up first if a completed map is used. Here it 
should be noted that the oldest number usually belongs 
to the oldest patent, but not necessarily. All the ground 
belonging to this claim is colored on the map. The 
ground excluded, if any, may or may not be colored 
with some other color. It generally is not. The other 

claims are then platted in the order of patenting and 

the ground actually belonging to each one is colored. 
All ground acquired by deed or deeded away is shown, 
and shown if possible in relation to apex and extra- 
lateral rights. 

As a rule only one color is used for the territory 
being examined. It may in certain lawsuits be neces- 
sary to show, with another color, ground owned by 
opponents or possibly show other areas in other colors. 

The completion of a title map will often bring out 
flaws and defects in a title that were previously unsus- 
pected or carefully concealed. In one case, for example, 

the discovery shaft of a location was found to be on 
ground which the records of the Surveyor General 
showed had been excluded from a certain patent, but 
which the patent itself showed had been included. This 
fact invalidated the whole location, but not till thou- 
sands of dollars had been spent in defending its title. 

Sometimes the examining engineer is shown a mine 
or prospect and told that the vendor has title, although 
as a matter of fact the title is to an entirely different 
piece of ground. A few years ago I made a trip to 
examine a mining property and was told by the intend- 
ing buyers that they had an option on this particular 
prospect. As I had some knowledge of the district 
from a previous visit, I was at once suspicious. A few 

hours’ work on the surface showed conclusively by 
patent corners that the ground actually under option 
had no mine workings of any consequence and was eight 
hundred feet south of the workings shown the pros- 

pective purchasers. 
It is necessary in every case to make sure that the 

option, bond, or lease really. covers the territory shown 
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or desired, and this can be determined only by a care- 

ful investigation of the monuments on the ground. In 
patented claims, this is usually simple enough, but in 

location surveys it may be difficult or impossible. With 
a large property it is usually not necessary, especially 
in the case of patents, to run out every claim. A 

traverse around the exterior boundaries is usually suffi- 
cient. 

Frequently, the engineer is assured by the intending 
purchaser that the title is perfect. In this event the 

engineer should for his future protection state in his 

report that, in view of his client’s assurances, no investi- 
gation of title has been made. Later on it is possible 
a flaw may be disclosed that may seem to have been over- 

looked by him. 
The engineer should be prepared to correct any slight 

self-evident flaws by preparing the necessary deeds, 
leaving the more difficult corrections to be made by an 

attorney. In fact, he should carry forms or blanks, so 
that, in case of emergency, he may be able to make out 

deeds, leases, bonds, and escrow agreements. It is often 
possible, by having the right paper all ready to sign, 

to avoid the difficulty of having one of the negotiators 

change his mind over night, and quickly to correct some 
difficulty that later may cause serious trouble. 

After all questions of title are settled, or even before, 
it is necessary to look into the apex and extralateral 
rights. Does the ground in question cover the apex 
or apexes and in such a way that extralateral rights 
are assured? If the mine workings do not give this 
information, it may sometimes be possible to interview 
disinterested people in the neighborhood and get all 
possible information. 

Finally, the question should be asked, Has every- 
thing possible been done to avoid future litigation? 

Alumina from Clay* 

In recent years much interest has been centered on 
the possibility of producing alumina from clay, and pro- 

posed methods for the recovery of alumina are appear- 
ing constantly in patent literature. As a good grade of 

clay contains from 30 to 40 per cent of alumina, the 
prospect of recovering it is alluring, although obviously 
difficult. 
A patent typical of many projected thermal processes 

is that of Paul Miguet (U. S. Patent No. 1,376,563) 
entitled “Process for the preparation of pure alkaline 

aluminates.” He proposes to prepare alkaline aluminate 
by fusing clay, lime, and scrap iron with a reducing 
agent in the electric furnace, thereby reducing the silica 

and forming calcium aluminate and ferrosilicon. The 
calcium aluminate, being lighter, would float on top sub- 
stantially free from foreign oxides. It could then be 
tapped off, cooled, and later crushed and leached with 
sodium carbonate solution to form, by double decomposi- 
tion, sodium aluminate and calcium carbonate. The 
former is soluble and yields readily aluminum hydroxide. 
The ferrosilicon would be recovered as such and sold 
at a profit. The reactions are supposedly as follows: 

(1) Al,O, . 2 SiO, . 2 HO + Fe + 4C + CaO = 

FeSi, + 4 CO + CaO. Al,O, + 2 HO. 

(2) CaO. Al,O, + Na,CO, = CaCO, + Na,O . Al,O,. 
Many reactions similar to the above have been pro- 

posed, and it is popularly believed that alumina can 

*Reporis of Investigations, by C. E. Williams and Clarence E. 
Simms, U. S. Bureau of Mines. 

Vol. 114, No. 27 

be obtained from clay by fusion. Accordingly, the 
Northwest experiment station of the Bureau of Mines 
at Seattle, Wash., undertook to investigate the Miguet 
process. 

The tests were carried out in a carbon-lined pit fur- 
nace of the Girod type, having a tap hole to remove 
the fused material. Clay containing 38 per cent 
alumina, pure air-slaked lime, steel turnings, and gas- 

retort carbon were used. These materials were finely 
ground, intimately mixed, wetted, and dried in lumps to 
avoid dust. 

In the first tests the charges were made up with clay, 

lime, iron, and carbon in theoretical proportions ac- 
cording to the Miguet patent. The charge melted down 
readily, and when melted was tapped. The analysis 
showed only a slight reduction of silica, and it was 

thought that possibly insufficient time had been allowed 
for reduction. The test was therefore repeated, the 
charge being held molten for a considerable time before 
tapping. No increase was noted in the amount of silica 
reduced. When the product was crushed and leached 
with a hot concentrated solution of sodium carbonate, 
only a trace of alumina and fully as much ferrous iron 
was found in Solution. 

RESTRICTIONS AS TO PRACTICABILITY ABANDONED 

When the proportion of lime was increased, it merely 
increased the melting point and gave no better product. 
In these first tests an effort was made to keep within 
the limits of commercial practicability, but having failed 

to obtain any favorable results, these restrictions were 
cast aside and tests were made to determine what was 
technically possible. The proportion of lime, carbon, 
and iron to clay was increased to speed up their action 
on the clay, and the charge after fusion was heated to 
1,800 deg. C. and held for thirty minutes. Still results 
were unsatisfactory. A charge was then made up with 
carbon three times and iron twice the theoretical quan- 
tity. The purpose was to subject the charge to the most 
intense reducing conditions possible, and silica is known 
to reduce more readily in the presence of iron: The 
charge was melted with the furnace over-powered to 
such an extent that dense fumes arose. The product 
obtained was black and stony—hard enough to scratch 
glass easily. On examination, it was found to contain 
carbides of calcium, aluminum, and silicon, sillimanite, 
and quantities of a glassy substance. The analysis 
showed that about 40 per cent of the silicon had been 
reduced and alloyed with the iron. The product of this 
final fusion, when leached with sodium carbonate, gave 

a recovery of about 30 per cent of the alumina. This 

alumina upon analysis was shown to contain 0.6 per 
cent SiO.. 

The fact that alumina was actually produced gives 

some small basis for the claims of the patent, but the 
prospects of its successful applications are extremely 
poor. In the first place, to produce alumina by the 
method of the most favorable test, the cost of the mate- 
rial alone would be more than $300 per ton, as the mini- 
mum figure. Moreover, there is no proof that calcium 
aluminate was formed, because, with so much carbide 

present, it is just as likely that the sodium aluminate 

obtained was formed by the decomposition of aluminum 

carbide and its subsequent solution in the sodium car- 

bonate. It is certain, too, that silica is not alone in 

being acted on by the carbon, but that all the other 

oxides will also be reduced in varying degrees. 
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The Fiechtl Vertical Retort Furnace 
for Zinc Ores 

Greater Simplicity of Design and Lower Cost of Erection and Operation Than With the 
Ordinary Retort Process Are Claimed—Device Has Been Tested by 

Construction of Four Retorts at a Kansas Plant 

By WILLIAM KAPELLMANN 

tion of Ferdinand Fiechtl, of Cherryvale, Kan., 
who, being aware of the need for improvement 

in the old retort furnace for the distillation of zinc 
ores, conceived the idea of building a vertical retort 
furnace, which would reduce, if not eliminate, most of 

the bad features of the old furnace, chief among them 

the labor, repair, and fuel costs. 
Fig. 1 illustrates at a glance the design and operation 

of the furnace. It consists of a double row of vertical 
retorts arranged within the furnace and parallel to its 
length. This facilitates the charging by means of the 

charging car above, and also the removal of the ashes 

by the ash car below, shown in the concrete cellar. 
The lower end of each retort rests and is anchored in 
an annular cooling chamber through which cold water 
circulates. Provision is thus made to cool gradually 

the residue or spent charge which accumulates in the 
lower part of the retort. 

The lower end of each retort is closed by means of 
a cone-shaped valve bottom which is raised or lowered 
by a hand wheel operated from the upper furnace floor. 

The ashes are received in the hopper below and may be 
removed at any suitable time after the retorts have 

been recharged. 

Tits: FIECHTL vertical retort furnace is the inven- 

METHOD OF CHARGING 

Each retort is provided with a cover, which is re- 
moved when it is desired to charge the retort. The 

charging car above is divided in four compartments, 
two to each side. Two compartments contain the regu- 
lar charge for the retort, and the other two, which are 

proportionately smaller, contain ashes to fill that part 
of the cooling chamber below the furnace bottom. From 
this point upward the retort is given the regular charge. 

After the retorts in one section of the furnace have 
been charged, it is fired to the proper temperature, and 
gradually the zinc vapors rise and pass into the vapor 
condenser, condensing there to the metallic form. The 
liquid metallic zinc is drawn from here in the usual 

manner by means of the draw car and is then molded 

into plates of desired dimensions. 
No reference is here made to the preliminary work 

required to prepare the charge, such as mixing and 
roasting, as the equipment necessary for this work is 
of standard construction, and this new type of :furnace 
may be installed without affecting this equipment in 
any way. This is, in itself, a great advantage. 

MAIN FEATURES OF THE FIECHTL FURNACE 

In simplicity of design and operation the Fiechtl 
furnace is much superior to others. It was designed 
primarily to eliminate high labor cost and to reduce 
material upkeep, the purpose being to build a furnace 
that would yield more metal per retort, by increasing 

its length. The retorts in the Fiechtl furnace are 
70 in. long and will produce 45 lb. of metal, which is 

equal to 18,000 lb. of metal for 400 retorts. The re- 
torts in the old furnace are 45 in. long and produce 
30 lb. of metal, which is equal to 18,000 lb. of metal for 
600 retorts. A saving of one-third the number of re- 
torts per furnace is the result. 
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Fig. 1—Diagrammatic sketch of Fiechtl furnace. 

However, the Fiechtl furnace does not merely reduce 
the upkeep expense, as will be seen in the accompanying 
comparative cost data. The Fiechtl furnace data cover 
actual performance both in fuel and labor. The 
remarkable reduction of over 70 per cent in the labor 
cost is due principally to the simplicity of the furnace 
itself, and the reduced fuel expense is to be credited to 
the increased combustion efficiency, gained only by 

—— ‘and diligent effort. 
C 
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COMPARATIVE DATA ON VARIOUS ZINC PROCESSES 

Belgian Process — 

Cost of 2,400-ton capacity per month plant, on 
DME sobs dn pine scans = cogs $300,000 $180,000 

Cost of materials per ton of ore........ : : 1.56 1.56 
Cost of fuel or power per ton.................... 4.59 3:33 
Cost of labor per ton of ore...................... 5.00 1.53 
Total cost of materials and labor per ton of roasted 

ore, not including cost of ore itself................ 11.15 6.42 

Fiechtl Process ——Electrothermic (1) -——Electrolytie (a) 
Per Cent of Per Cent of er Cent of 

Cost of Belgian Cost of Belgian Cost of Belgian 
Process Process Process 

60 $329,000 110 $500,000 167 
100 3.44 220 1.56 100 
73 7.00 153 9.00 198 
30 2.48 50 1.66 33 

57 12.92 ; 115 12.22 110 
(2) I am not personally informed on the costs of the electrolytic and electrothermic processes and have based the figures given for the former on the statements 

made by F, Laist, before the American Zinc Institute, in May, | 
in the Engineering and Mining « ournal-Press in July, 1922. 

By comparison with the old retort process, it will be 
noted that the cost of installation is reduced 40 per cent, 
the fuel cost 27 per cent, and the labor cost 70 per cent. 

The cost of coal for mixing is the same, as no change 
is made in the charge, except that the charge in the 
Fiechtl furnace differs from the old furnace charge 

in that it is a dry mix. By this method no time is 
wasted in the distillation process, and the furnace cycle 

is reduced to a considerable degree. 

Fig. 2—Front view of Fiechtl furnace erected at 

Cherryvale, Kan. 

The adaptability of the furnace to different fuels, 
such as natural and producer gas and pulverized coal, 
is one of its noteworthy features also. It does not re- 
quire the attention of skilled labor nor the investment of 
expensive handling equipment, or expensive power-gener- 
ating equipment, nor is it subject to extraneous con- 
ditions which may affect the continuous operation of 
the plant. The systematic handling of the ores and 
ashes is also a decided advantage. The efficiency of the 
furnace has increased the recovery 2 per cent, which 
makes a total of 90 per cent recovery. The furnace is 
free from dust, and this sanitary feature insures a 

small turnover of labor. 
The Fiechtl] furnace has been tested by the erection 

of four retorts, of commercial size, at the works of the 
Edgar Zinc Co., at Cherryvale, Kan. The furnace and 
mechanism were of proportions identical to those of a 

large furnace except as to length, which depends only 

921; and for the latter on the figures given in the description of the process by Charles H. Fulton, 

on the number of retorts that can be operated efficiently 
in a block. The yields were taken from actual opera- 

tions, and the fuel and labor were determined from 
operating conditions as found by the operation of this 
small block, without making the claims too extravagant. 

In conclusion, it should be noted that the location of 
an industrial plant is determined by the relationship of 
two main factors and sometimes more than these— 
namely, the relative advantage of shipping raw mate- 
rials, and fuel, and of transporting the finished product. 
The zinc smelters in Kansas fortunately are close to 
the gas belts, coal fields, and ore deposits, and only 
the finished product is shipped to distant points if 
necessary. With its adaptability to various fuels, the 
Fiechtl furnace enjoys a lucrative position. In other 
processes using electric power for the distillation of the 
ores, the problem of situation becomes more complex 
and difficult to solve. Where power must be generated, 
the large investment necessary is a factor which should 

not be overlooked in the selection of a new process. 

Tin Mines of the Netherland East Indies 
Tin deposits are worked commercially on the islands 

of Banka, Billiton, and Singkep, situated off the south- 
east coast of Sumatra. The total production of tin 
in the Dutch East Indies during 1920 amounted to 21,991 
metric tons, a small increase over the output in 1913 
(21,200 tons). This was all produced by the govern- 
ment mines at Banka (13,427 tons), the Billiton Tin 

Mining Maatschappij (7,956 tons), and the Singkep 
Tin Maatschappij (608 tons), according to The Far 

Eastern Review. 
The production of the Banka mines, which are owned 

and operated by the government, under the direction of 

the Department of Government Enterprises, is by far 
the most important factor in the industry, as it 
amounts to nearly 60 per cent of the total production 
of the colony. The latest statistics available regarding 
the Banka workings, compared with immediately pre- 
ceding years and with the pre-war year of 1913, are: 

1913 1918 1919 1920 
Number Number Number Number 

DUR CR 5 on ov 6.5.05 si5,014 0. s'0:0 362 325 301 300 
Average laborferce.............. 21,436 18,658 18,627 21,722 

Tons Tons Tons Tons 
tie ins sas oats 15,752 12,055 12,191 13,427 

Tin ane ip Holland......... 15,390 36 893 12 
Tin sold in Dutoh Kast Indies...... ........ 10,934 15,047 9,326 

Florins Florins Florins Florins 
Coat of uctien per picul, in- 
fens — and selling —— 45 58 56 59 

in 
5 sinned eine 152 228 189 204 
Tn Daioh Mast THONG. 66566... _ oss0~s 204 176 195 
| RE re tr 36,566,674 36,277,380 46,227,847 29,025,717 

Net profits.............sa22+++++ 25,219,074 25,803,489 (a) (a) 

(a) Not yet made public 

No statistics are yet available for 1921 except for the 
number of mines or pits, 293, and the average labor 
force, 21,273 persons. Net profits for 1919 and 1920 
have not yet been declared. 

a rrr er 9 
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Marketing of Metalliferous Ores and Concentrates—II 
General Provisions of Smelting Contracts—Simplified Analyses of Actual Settlements— 

A Cost-Plus Contract—Advantages of Sorting at the Mine 
—Advice to the “Small” Miner 

By ARTHUR B. PARSONS 
Assistant Editor 

EFORE giving examples of schedules and settle- 
ment sheets, I shall describe briefly the various 
other provisions in a typical contract and explain, 

when necessary, the reason for making such provisions. 
In doing this, legal phraseology will be avoided as much 
as possible. The agreement starts by naming the par- 
ties and specifying that the miner shall be known as 
the seller and the smelter as the buyer. 

Sales Clause—This provides that during the term of 
the contract the seller will sell and deliver to the buyer 
all ore, slimes, or concentrates produced from mines of 
the seller in a particular locality; and that the products, 
as far as reasonably possible, will conform approxi- 

mately to specified analyses. 
In some instances limits of analyses may be pre- 

scribed within which the seller must prepare his ore or 
concentrate to make it acceptable under the terms of 
the contract. However, it is usually possible to have 
the credits and penalties fixed (1) so that ore of any 
analysis will be acceptable and will bear a smelting 
charge approximately proportional to its deserts, and 

(2) so that the best interests of both buyer and seller 

will be identical so far as the preparing of the product 
for shipment is concerned. Some contracts specify that 
metallurgical products shall not be mixed with each 

other, or with crude ore, without the consent of the 
buyer. 

BUYER RESERVES OPTION TO Buy ALL PRODUCT 

Certain classes of product may be excluded from the 
contract, but the buyer reserves the option to take these 
products also, under the terms of the agreement. If he 

does not care to exercise the option, the miner is at 
liberty to dispose of them as he pleases. The object is 
to prevent the seller from making a more favorable 
contract with some other smelter. At the same time, 
the seller is assured of a market for his output up toa 
certain maximum which may or may not be specified. 
If it be specified, the buyer has an option to purchase 
any excess that the seller may have ready for market. 

Duration of Contract—The life of contracts varies; 
it may be a year or it may be fifteen years. Sometimes it 
is provided that a minimum aggregate tonnage be deliv- 

ered, and that if such amount has not been delivered at 
the expiration of the agreed term, the contract is auto- 
matically extended until the tonnage has been delivered. 
The desirability of making long-time contracts and the 
contingency that the character of the ore may change 
are two reasons why it is well to have the smelting 
charges variable with the analysis of the ore, instead of 
being arbitrarily fixed at the time the contract is made. 

Delivery—The delivery is to be made at the buyer’s 
plant, generally in carload lots. Ordinarily the buyer 
pays the freight bill on receipt of the ore and deducts 
the amount from the proceeds accruing to the shipper 

on the settlement sheet. I have alluded to an exception 
to this rule: Ore purchasers in the Joplin district of 
Missouri, and the Platteville district of Wisconsin, buy 
concentrate in the bin at the seller’s plant. 

Weighing and Sampling—Sampling and weighing is 
done by the “most approved methods” at the expense of 
the buyer at his plant, or at a public sampling works at 
the expense of the shipper. Generally the first proce- 
dure is followed, the seller, if he desires, being repre- 

sented by an engineer of his own selection, who is privi- 
leged to inspect scales and sampling equipment and to 
observe and check any apparatus or operation that may 
have a bearing on the correctness of the sampling done. 
Protest on the part of the seller’s representative as to 
the accuracy of sampling and weighing must be made 
within twenty-four hours. 

“SPLITTING” TO DETERMINE SETTLEMENT ASSAY 

Assaying—lIt is agreed that in the process of sam- 

pling at least three finished pulps be taken for each lot 
of ore. Both buyer and seller shall have the necessary 
analyses made, the buyer’s to control unless protest is 
made by the seller. Usually “splitting” limits are speci- 
fied for each of the constituents determined. If on 
comparison the two analyses agree within this limit, 
the arithmetical average is accepted as the basis for 

settlement. In the event that the divergence is wider 

than the allowable limit, a re-assay by both parties may 
be agreed upon in an effort to reconcile results and 
avoid the necessity for an umpire assay. The umpire 
is the last resort. A number of established firms of 
assayers are named in the contract by mutual agree- 
ment, one of whom is to be called upon to make neces- 
sary umpire assays. If his determination shall fall 

between those of the seller and buyer or shall be identi- 
cal with either one, that will be final. But if the umpire 
be above the higher assay, or below the lower, the result 

nearer the umpire shall govern settlement. The cost of 
the umpire assay shall be paid by the party whose 
result is farther from that obtained by the umpire. 
Although splitting limits vary widely, the following are 

frequently used: 

ili, Saas aia aie NI as oa.s oo as 6 nes sn a ce ein avawaes 0.5 per cent 
UNS 8 carck so od cl dead owned oe ane ee Bre ea cateactntadees 

didi enc celal’ ch nnt dade Seeder heree aw aewaes os a a 

ee are 0.5 per cent 

Sometimes it is specified that the splitting limit may 
be “any other amount mutually agreed upon.” This 
permits the adjustment of any settlement by com- 

promise. 

With respect to actual assaying, it is usually provided 

that gold and silver shall be determined by the “most 

approved methods of fire assay”; that copper shall be 

by electrolytic assay or by the standard iodide (wet) 

method, and lead and zinc by standard commercial wet 

methods of analysis. As pointed out before, however, 

the analysis used in settling for lead is not the wet assay 

but a figure determined from the wet assay by making 
an arbitrary deduction that is presumed to represent 
the equivalent of the lead that is lost in smelting. This 
is usually 1.25 or 1.5 per cent, though it may be either 
higher or lower. Formerly the straight fire assay was. 
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used, but that may be either high or low, depending 
upon the way it is conducted and upon the other metals 
in the ore. One alternative method is to make a wet 
determination on the button obtained from a fire assay. 

When this procedure is specified, the schedule may not 
provide for a deduction on the lead content. The deter- 
minations for copper and zinc probably are as nearly 

accurate as is possible; the gold is a trifle low and the 

silver is still lower. 

MucH DEPENDS UPON MOISTURE DETERMINATION 

Moisture—Moisture samples are to be taken at the 
time of weighing to determine the dry weight and in 

some contracts to base a penalty on products, such as 
flotation concentrate, that contain water in excess of an 

allowable maximum. The seller’s representative is to 
have the same privilege in respect to this sample as to 

the assay samples. The taking of the moisture sample 

when the ore, or part of it, is wet, requires care and 
skill. It is very important to determine the moisture 
correctly, because the ore is weighed when wet, and all 
the analyses are made on the basis of dry ore. The 

sample should be dried in a steam bath at a temperature 

not exceeding 250 deg. F. 

Definitions—The word “ton” is defined as meaning 
the short ton of 2,000 lb. avoirdupois. The word 

“ounce,” where used relating to gold and silver, is un- 

derstood to be the troy ounce; and the word “unit” is 
defined as meaning 1 per cent of a ton, or 20 lb. avoir- 

dupois. 

Quotations—The metal quotations upon which the 

settlement is calculated are usually specified in the 
schedule. The generally accepted quotations are: 

Gold—Standard at $20.67 per oz., though the settle- 

ment figure is never over $20.50 and is generally less. 
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Silver—Handy & Harman quotation as quoted in the 
Engineering and Mining Journal-Press on either (1) 

the date of buyer’s first assay or (2) on the date of 
final settlement. The Pittman Act for the time being 
fixes the quotation on domestic silver at $1 per ounce, 

or, with the necessary adjustments for fineness (999) 
and the cost of delivery to the mint, at about 99%c. per 
ounce, the exact figure depending upon the mint or assay 
office which has been designated by the director to 
receive consignments under the act. 

Lead—Average price delivered to the consumer at 
New York for common domestic lead as quoted by the 
Engineering and Mining Journal-Press for the week 

ending Wednesday next preceding either (1) the date 
of receipt of the ore at the smélter or (2) the date of 
final settlement. The St. Louis price may be specified. 

Copper—Average refinery price near New York for 

electrolytic copper as quoted in the Journal-Press for 
the same week as noted under lead. 
Zinc—Average price in St. Louis for ordinary Prime 

Western brands of slab zinc, for the week covering the 
date of arrival of the ore at the reduction plant of the 
purchaser, as quoted in the Journal-Press. 

It is sometimes provided specifically that except for 
these four metals and iron no other contents of the ore 
shall be paid for. This is merely a precaution against 
dispute. 

Taxes and Demurrage—Federal and state taxes im- 
posed in respect to ores or metals purchased under the 

contract or “in respect te production, extraction, sale, 
disposition, returns or proceeds thereof,” shall be for 
the account of the seller, and when not prepaid may be 

deducted from the proceeds of the ore by the buyer in 
making final settlement. 

Likewise, any demurrage charges incurred as a result 

of causes not controlled by the buyer shall be advanced 
by the buyer and deducted from the payment for the ore. 
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Freight on Bullion—The cost of transportation of fore it is understood that if, during the contractual 
blister copper or pig lead from the smelting plant to 

the refinery in the east, or of slab zinc to St. Louis, 

is usually provided for by the buyer in deductions 
cn the payment for metals. However, a clause -is 

often inserted specifying the freight rate prevailing 
when the contract was drawn, and providing that any 
increase or decrease shall be for the account of the 

seller, and that the proper deduction or credit shall be 
made. This is desirable all around, for, if the smelter 
must be prepared to absorb possible advances in freight 

rates, he must protect himself by increasing charges 
sufficiently to pay him for the risk involved. 

Settlement Date—Payment for any lot of ore may be 

made on a specified date, as, for example, thirty days 
after the date of sampling; or payment may be made 

monthly to cover such lots as have been finally agreed 
upon with respect to assays and analyses. 

Settlement Sheets—There are here illustrated, in re- 
duced scale, three typicai forms on which settlements are 
calculated. The last item in each is “Due you,” “Net 
Proceeds,” or “Net Payment.” The purpose, it would 
seem, is to show the seller why he gets so little! 

Diversion of Shipments—It may happen that the 
smelter may find it advantageous to divert certain lots 

of ore under contract to the plant of another smelter. 
For that reason, it is usually agreed that such diversion 
can be made by the buyer on the express condition that 
the seller shall not suffer in any way by such diversion, 

either through delay or increased charges. 

Force Majeure—During the period of high prices for 

supplies, high wages, and curtailed smelting operations 

in 1919 and 1920, some of the smelting companies found 
that they were losing money on ore shipped under old 
long-time contracts that had once been quite profitable. 

One smelter served notice on a number of mining com- 
panies that it would no longer accept shipments under 
the terms of the existing contracts, basing its action on 
the provisions of the Force Majeure clause. The essen- 
tial part of the clause read, “It is agreed between the 

parties that acts of nature, strikes affecting its opera- 

tions, fire, flood, traffic interruptions, war, insurrection 

or mob violence, requirement or regulation of govern- 

ment, or any other cause whatever beyond its control 
(without regard to the foregoing enumeration), which 

shall impede, obstruct, or interfere with the buyer’s 
said operations, shall give the buyer the right, on writ- 
ten or telegraphic notice to the seller, of suspending 

receipt and purchase of shipments under the contract 

during the existence of such cause; and the buyer shall 
not, during the existence of such cause, be liable in 

damages for failure to receive and purchase the product 

herein contracted for. . . .” 

SMELTER PROTECTS HIMSELF AGAINST UNEXPECTED 

ECONOMIC CHANGES 

The miners contended that the mere increase in the 
cost of labor and supplies could not be considered as a 
valid cause for suspending acceptance of shipments, and 
threatened legal action. A compromise was reached, 

but since then the Force Majeure clause of all smelter 
contracts has provided against such a contingency. One 
of the simplest and most direct provisions, taken from 

the contract of another company, is this: “As the seller 
is under no obligation to produce and ship ore at a loss, 
the seller similarly grants the buyer reasonable protec- 
tion in purchasing ore under this contract, and there- 

period, the cost of smelting or refining shall increase to 
an extent resulting in financial loss to the buyer in 

treating the seller’s product, then the buyer shall have 

the privilege, without liability for damages, at any time 
after one year from date, of canceling this contract, 

subject to thirty days’ notice in writing to the seller.” 
Often it is provided that the contract be suspended 

during the period of disability on the part of the buyer 

and that it again become operative if and when the 

cause of the disability be removed. 

Succession—This is simply a legal provision to pre- 

vent a possible transfer of the mining or smelting prop- 
erty from disrupting the contractual obligations. 

The above cover the main clauses in the average con- 

tract with a mine of moderate size. Contracts covering 
the output of exceptionally large established mines 

naturally contain numerous special provisions and are 
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more favorable to the producer than could be expected 

by a mine of smaller and less certain output. 

To make the examples of actual settlements clear and 

uniform, I have devised a special form which gives for 

purposes of comparison (1) the gross value of the mar- 

ketable metals in the ore at the quotations on which 
settlements actually were made, (2) the smelter credits, 

(3) the smelter debits, (4) the actual treatment charge, 

being the difference between the gross value and the 
proceeds from the smelter before freight is deducted; 

(5) freight to smelter, (6) actual value of the ore or 

concentrate at the mine, (7) the per cent return, and 

(8) the per cent return excluding freight. In every case 
just one ton of ore or concentrate is considered, and 
incidental charges, such as umpire assays, extra sam- 

pling, or demurrage, are ignored. I have endeavored 

to indicate the exact method of calculating the credits 

and debits according to the terms of each contract. 

Metal quotations necessarily vary because each settle- 

ment except where noted represents an actual sale of 
ore, and the dates are of course different. 

Settlement I is different from the others because it 
is based on a special long-time contract. This covers 

large regular shipments of a sulphide concentrate con- 
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taining about 20 per cent copper and an almost negli- | 

gible quantity of gold and silver, and requiring only a 

little lime for fluxing. According to the terms of the 
contract, the treatment charge is based on the actual 

operating cost of roasting, reverberatory smelting, and 

converting, to which is added 90c. per ton to cover plant 

depreciation, interest, profit, and miscellaneous overhead 
expense to the smelter. The books and metallurgical 
records of the smelting company are open to inspection 

by the miner so that he can verify the cost figures. The 
refinery charge is $17 per ton of blister. The freight, 

$14.50 per ton, on the blister from the smelter to the 

refinery, is paid by the miner, and there is no marketing 
deduction, for the reason that the miner is paid for his 

copper in copper, which he markets himself. A deduc- 
tion is made of 12 lb. per ton of concentrate, the assumed 

metallurgical loss in smelting and converting; and cop- 

per equivalent to the remainder is delivered to the miner 
at an Atlantic tidewater refinery, 100 days after sam- 

SETTLEMENT I 

COPPER CONCENTRATE 

Gross Value 

Gold se Silver \ Negligible 

Copper—410Ib. @ 14c......... $57.40 
$57.40 

Credit on Smelter Settlement 

Copper—(410—12) lb. @ 14c.... $55.72 

Debit 
Nominal smelting charge. -....... . 2... <2 s20- cece econ 
Freight on blister to refinery .. 398 lb. @ ee 50 per ton 
Refining charge 398 lb. @ (a) $17 per ton. 
Selling expense—I%......... 
Interest for 90 days—1% COWNGD Mw @S Un@man 

$13.36 
Proceeds from smelting. ...... ag eek 2 42.36 

Actual treatment charge... $15.04 
PEMD: fos 2s Giljesbangadecscadeees,  « o\Qaebote 

Actual value of concentrate at mill $42.36 
$42.36 

= 73.8% return 
$57.40 

= 73.8% return, excluding freight 

(a) This contract, negotiated in 1912, provided $14 for refining, which 
was presumed to be $1 more than operating eost. The seller later agreed 
to $17 on the showing that the actual cost had increased. 

pling of the concentrate. He may elect delivery in 

refined form as electrolytic cathodes, cakes, wire bars, 

or ingots. The smelter pays for gold and silver in 
money on the following terms: 

Assay gold content less 0.05 oz. at $20. 
Assay silver content less 0.03 oz. at Pittman Act price. 

The deductions are the estimated actual metallurgical 

losses. 
It should be noted particularly that the miner virtually 

assumes all the risk of increasing cost of smelting 

operations and likewise that involved in the fluctuations 
of the market during the period between the date of 

settlement and the date when the metal is ready for 

marketing. The agreement might be described as a 

“cost-plus” contract for producing blister copper from 
concentrate, the smelter being reimbursed for his direct 

expenditures with 90c. per ton added for profit and 
fixed charges. 

Most FAVORABLE CONTRACT 

During one recent year the smelting charges on this 

contract averaged approximately $6 per ton, including 

the 90c. profit, and the copper content of the concentrate 
averaged 20.5 per cent. In order to make the figures of 
return comparable with those given in the other settle- 
ments, I have included in the debit column a charge of 
1 per cent to cover the expense of selling the refined 
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metal, and a like charge for interest. Were the miner 

to be paid in the regular way he would — the use of 

SETTLEMENT II 

COPPER CONCENTRATE 

Gross Value 

Gold—0. 09 oz. @ 67 
Silver—8. 1 oz. @ $ : 
Cosmet. @ 3. 875c.. Be eToys 83.5 

$93.48 
Credit on Smelter Settlement 

Gold—0.09 oz. @ $19... : SR een Sma a 
Silver—95% of 8.10 oz. @ 99k. 
Copper—974% of 602 Ib. at (1 
Iron—13.8 units @ 5c 
SUOMI UTNE RUNNIN anes boo soe x Sach ig das ore 6 rs Siam os aa Seth = 

Treatment nil at 15c. copper; 
50c. for each 3c. above 15c. to maximum of $2.50. 
Allowance of 50c. when copper quotation is below I 5c. 

Debit 

a a $1.41 

RCONN TUOUEONNOUIINES <5. 5s. os 6 ok onde as cided eowskian 74.44 

Actual treatment charge 
Freight to smelter 

$19.04 
BR Sst mses shai ok Soar aimed RAR eaodioesaE ears = 6.90 

Treatment and freight $25.94 
ot value of ore at the mine.......................0.00ee 67.54 

= 72.2% return 
$93.48 
$74.44 
$93.48 = 79. 5° return, excluding freight. 

the money about ninety days earlier than he does under 
the existing arrangement. Since the smelter and the 

mill are adjacent to each other, there is no charge for 

freight on the concentrate. This contract may be 

viewed as being just as favorable as a smelter contract 
can be. A nearly self-fluxing copper concentrate worth 
$57.40 returns 73.8 per cent to the miner. The actual 

treatment charge is $15.04 per ton. 

Compare this with Settlement II, also covering a 

copper concentrate—one that is also favorable to the 
shipper. If there were no freight to pay on the ore the 
net per cent return to the miner would be higher than 
in Settlement I. However, the concentrate is more than 

50 per cent richer, and $10 of the value is in precious 
metal. Moreover, the actual treatment would increase 
materially with an increase in the copper quotation. At 
17.5c. copper the nominal treatment would be’ $2.50 
instead of a bonus of 50c. The actual per-ton treatment 
is $19.04. 

SETTLEMENT III 

COPPER CONCENTRATE 

Gross Value 

ee oa RIES 56 So gd pa ncngn/ Soares ieee ene cited $19.93 
2.54 0z. @ $20.67..... i i Ace ak dee Fons 52.50 

Silver—4.8 oz. @ $1.. ; ; ; : 4.80 

$77.23 
Credit on Smelter Settlement 

er—90% of 142.7]b. @ amine PA Ee ait tees ee $13.49 
ro aay 8 ge ON oe ae eee re enre care 48.26 
ect &, of 4.8 0z. @ 99&e. 4.5 

$66.30 
Debit 

Nominal treatment (flat rate per ton)....................... $6.00 

Proceeds from smelting.................. $60.30 

ais CE ED. 5. 5 5 hone 2 5 Sins odes Leen eos es $16.93 
I oi Fe ny Sein Sil otek oe ew ae aie 8.50 

I ID sid ocs oes Bak bolt a Osea ties ep aad $25.43 
Actual value of concentrate at mine........................ 51.80 
$51.80 67.19% 

= . return. 
$77.23 
$60.30 

= 78.1% return, excluding freight. 
$77.23 

In Settlement III the per cent return, excluding 
freight, approximately equals that in Settlement I, but 
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the contract is not so favorable when it is considered 
that two-thirds of the value is in gold and that the 

freight and refining expense on the blister from each 
ton of concentrate are therefore much lower. After 
paying freight on the ore the miner gets only 67 per 
cent of the assay value of his ore. 

SETTLEMENT IV 

COPPER ORE 

Gross Value 

i er—265.6 lb. @ 13.725c.............. pp AS : $36.45 
—0.015 oz. @ $20.67.. ae ee a 0.31 

Sitver—3 625 oz. @ $1...... AS, cea a oa 3.62 

$40. 38 
Credit on Smelter Settlement 

Copper—(265.6—15) Ib. @ (13. T2S—B)e..- eee viveses $26.88 
Silver—3.625 oz @ 99.25c...... ree : 3.60 

: $30.48 
Debit 

Wonniti@l HOMEIRAIE GROEBOR. «0.5 5 oso ice ne Nine we ccd ete $6.25 
5% of value of silver............ at ar iretaatoaera neha ae ; 0.18 
36. Of: GI% Ol GMVER sos. cc cee ce cess aan tre Th oe ater ed 0.10 

$6.53 
Proceeds from smelting... .. A ale 5 $23.95 

Actual treatment charge............ ‘ ete $16.43 
Freight to smelter............... a 2.45 

Treatment and freight........ aa ro ae por Ra a $18.88 
ROUGE VETER CE ONG WE TIMING ee. 55 ccd cea Secs cetiivtwcesoccs 21.50 
$21.50 
——— = 53.2% return. 
$40.38 

$23.95 
——— = 59.3% return, excluding freight. 
$40.38 

The ore dealt with in Settlement IV is a dry copper 

ore of lower grade than the others, and containing 53.9 

per cent silica, which gives it a moderately high nominal 

treatment rate. The gold content is below the mini- 

mum, 0.02 oz., and no payment is made. In this contract 
the nominal treatment varies with the value of the 

metal in the ore; less than $25 it is $4.75; between $25 

and $40 it is $5.75, and over $40, $6.25. 

Settlements V and VI, covered by the same contract, 
illustrate a number of points. The concentrate is ob- 
tained from the ore in the ratio of approximately 

10 to 1. The value of 10 tons of ore is $129.30. By 

spending for concentrating $1.50 per ton of ore, or $15, 

one ton of concentrate worth $227.18 is obtained. De- 

ducting the cost of concentrating, the net value is 

$212.18, or $82.88 in excess of the marketable value of 
the ore as it comes from the mine. As the mill has a 

capacity of 200 tons of ore, it is earning $1,658 per day 

for its owners. This also emphasizes the economic 

importance of freight charges in marketing ore. Al- 
though the freight on a ton of concentrate is $15.40 

as compared with $7.50 for a ton of ore, a saving of $60 
is effected by reducing the bulk of shipping product 
from 10 tons to 1. 

The contract under which these settlements were 
made was not a good one from the standpoint of the 
miner—who, as might be deduced, knew nothing about 

Engineering and Mining Journal-Press 1159 

smelting and nothing about ore-purchasing contracts at 

the time he signed this contract. The nominal treatment 
charge for low-grade ore was unreasonably high, and 
the inclusion of a penalty for arsenic and antimony of 
$2 per unit for the combined content in excess of 1 per 

cent was the consequence of the inexperience of the 

miner, who did not know that much of the silver in his 
ore was in the form of complex sulphides of silver, 

arsenic, and antimony. The deduction of 5 per cent of 
the gold is a provision in favor of the smelter that is 
not usual. I do not blame the purchaser for making 

SETTLEMENT V 

SILVER ORE 
Gross Value 

Gold—0. 14 oz. @ $20.67..... 4 a ; ; 5g A $2.89 
Silver—28.3 oz. @ $1................... ease 28.30 

$31.19 
Credit on Smelter Settlement 

oe a rc b $2.66 
Silver—95% of 28.302. @ 99}c.......................... 26.77 

$29.43 
Debit 

Nominal treatment charge (minimum)......... $9.00 

Proceeds from smelting. ..... ; s ok State $20. 43 

Actual treatment charge......... Uemnattes has aoe $10.76 
MINIS oo srenis. dh ait wearers oe eae 7.50 

Se Io ss Scr fe vs aredecetclausaees $18.26 
Actual value of ore at mine............. a acta arate Gig a ee ae ae 12.93 
$12.93 

= 41. 4%return. 
$31.19 
$20. 43 
——— = 65.5% return, excluding freight. 
$31.19 

SETTLEMENT VI 

SILVER CONCENTRATE 

Gross Value 

Ce Fr a a Fan is ose iik ieee hase wee des . $26.45 
SCOR Fes oO ee oo iinic conc ciceeds oan vuawswasQuses 255.30 

$281.75 
Credit on Smelter Settlement 

Ce Os OF FZ IO ainsi inkice ici cccciecnccesases $24.32 
Silver—95% of 255.3 os. @ 99§... 000 ccc cece ees . 241.62 

$265.94 
Debit 

Arsenic combined with mean 43: 68—1) unit we ” es esc $9. 36 
Nominal treatment (maximum)...... atest eee 

$23.36 
I IN ian o's 6.5 6 sic. 6 6k Geek ck ceceuewenk eae $242.58 

RATER ORONNG iis ii ke hada cnc ns Sede dncetenceeds $39.17 
GUAR MIN acs 5:9.5 chrawin du dann caheanecheeddseteaes 15.40 

IE MIN Sc ccrade wicca dak cane daqaseceseaa cus $54.57 
sel value of concentrate at mine............-. cece eeeee 227.18 

— = 80. 6% return. 
$281.75 

$242. 58 
86. 1% return, excluding freight. 

$281. 75 

the contract; but the seller has, to my knowledge, fre- 

quently blamed himself for making it. 
Settlements VII, VIII, and IX, taken together, con- 

tain an interesting lesson: VII covered lot 7, containing 

148.5 tons, and VIII covered lot 8, containing 293 tons; 

both were actually shipped as one day’s output. Settle- 
ment IX is an imaginary but exact settlement on a lot 

ANALYSIS OF ORES FOR WHICH SETTLEMENTS ARE CALCULATED 

1 2a 3 4 5 
Copper Copper Copper 
Concen- Concen- Concen- Copper Dry 

Constituent trate trate trate Ore Ore 

Gold, oz.. osntcoat we ee 0.09 2.54 0.015 0.14 
Silver, oz.. pentane wierd St - 4.8 3.625 28.3 
Pop r, Ber cent... ME datos 20.5 30.1 7.4 Ba Ze 6 pee 

, Per cent.. Ter RON cabhaetyi sarees eet eee 
ion, per cent. . Pier? wae" watacheh Garant cer teh 
Silica, or insoluble. ’ per 
DR tie arawehaes i hace 22.0 We, hae 53.9 82.0 

Iron, per cent. Svea &' ee 13.8 45.8 6.8 4.2 
me, percent.......... a Sater ef anion witli, erie 

Sulphur, per cent. . CaeS See crcks 11.65 4.3 
Arsenic or speiss, per cent,. ate . 0.8 0.41 
MEI cccs hkcs | Saeed Wao. eeees 0.15 

6 7 8 9 10 11 12 13 
Dry Lead Zinc Zinc 

Concen- Dry Lead Lead Concen- Zine Concen- Concen- 
trate Ore Ore Ore trate Ore trate trate 

1.28 0.02 0.04 Giller |, devas’. (Hemesr'y “Meseaaee eae 
5:3 54.4 422.3 33.13 38.3 12.6 18.7 7.4 
0.11 2.665 0.42 1.175 Cica cea a 0.38 

Soak 4.5 24.3 17.64 59.3 11.2 9.8 5.0 
eee 2.05 4.30 3.54 8.8 38.5 53.6 43.6 

30.6 58.3 30.4 39.8 8.2 9.1 Pe 7.7 
28.5 12.55 15.75 14.67 3.4 8.3 2.4 9.0 
Scene 0.2 area 0.06 whes en ate 1.5 
30.8 15.7 22.75 20.37 16.4 ease geet 27.65 
7a 1.0 .2 1.00 ania biceps diaad 
1.6 ewag > maane sane Sacks aati avi: hy. aan 

! 

= oa eT we 

aaa 
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SETTLEMENT VII 
DRY ORE 

Gross Value 
Cop) NA RNG sinc acts await viteinwwn euile ne $7.27 
Lead—90 Ib. @ 5. a DERG e eee a ase ee RE Ck etree aes 5.18 
RN OD sins 5c 5 loa EWS Now b oles cs wce tae 0% 54.40 
Gold—0. 02 oz. @ $0. Ee ee Sa eh ei fay Se tosiaieeteales 0.4 

$67.26 
Credit on Smelter Settlement 

pe a RR BD LAD BO Slaw ccc eck cnc cb eas einke $4.07 
IN Sod BRI is Sos Sd Gee bide sPREA koe ees ems 

SPW — 95 ED FOG LIC. on oo oan wc Se mas ews ecccsncceue 54.20 
SE ET OO. cae cel nt eek. Sikiwcn seh scenwaces 0.38 

$58.65 
Debit 

Diente GHAREMONE GRIIO. o o.5n Foss 5 Ss oie arse: vidos deine oe es $6.00 
Account full payment for silver—should be 95% @ 99. 625c..... 2.71 

$8.71 
Paibeinfenmbeietiime.... 5. 5 5 osc s So ced cece meciee ces 49.94 

Actual treatment chaige....... 2... cca cece cc sees $17.32 
UII oats a 2, cio iS d:0, Sire ab mie msde wd Sigs Bibles ew ale 2.50 

NE AIR MONON 6 is vein soo ccbs oa ave desewssvwaecawes $19.82 
Actual value of ore at mine..................00.200-00 eee ; 47.44 
$47.44 
——— = 70.5% return. 
$67.26 

$49.94 
——— = 74. 2% return, excluding freight. 
$67.26 

SETTLEMENT VIII 

LEAD ORE 

Gross Value 

Copper—8. 4 lb. @ I SR cna snobs enemas a acu fe BAD $1.15 
ca OD ID: 6 isis cance sor cen swine as Sue o0terk Re 27.98 
Silver—22. 3 oz. Eck cd Ss sdk Ta age e Enis hus aL Oe ee 22.30 
Gold—0.04 oz. ‘- Po scS5S Sh SN hbo Nee bi acai ae ees 0.82 

$52:25 
Credit on Smelter Settlement 

r—(as lead) 90% of 8.41b."@ - 758—1. — Bente a etter: $0.33 
Teepe Perce ier @ 4.258c.. ids Aghwee 17.47 

ee 6 OS 22:28 
Gold—0. 04 oz. @ 319° RRs rent doen cere rs. ee manne nee wakes 0.76 
PRD PP NER WO gon i goo wise csiwinen wane se carnsceue as 0.95 

$41. 
Debit Seis 

Nonna Ghentsent CHARIS. o.oo. oo ooo noc osc voce cca ee seizes $2.50 
Account full Ps of silver—should be 95% @ (99.625—3)c. 1.73 
Sulphur—(22.75—2) % @ 25c. maximum................... 2.50 
Saree FO A OG oa iin hd iene Soe oes os ea eRe RB elo Me 3.04 

$9.77 
Proceeds from smelting.............0 ccc cece eee ec eee ences $31.95 

Aoteal trontaent GRAPeO........ >... 5.5 cc acca e eee $20.30 
ee ee ne re eee 2.00 

Titi PU AMT MEPIS 6505008 oe CaaS Sieber SNS oR ae Kee ws $22.30 
Actual value of ore at mine....................0.00e cee eee: 29.95 

= 57.3% return. 
$52.25 
$31.95 ; : 

= 61.1% return, excluding freight. 
$52.25 

SETTLEMENT IX 

LEAD ORE 

Gross Value 

Cop —— . 13. 7 DES UAE eee ye a ae Ne $3.15 
aoe 5 ibe 3.7 at Beer atin ieithsteca tre a ae Cont he iets soos 20.32 
Meer 33" co Pee nieaiad araow cee een Rens coe Ne 33.13 
Gold—0. 033 oz. “Ff $0. DP asdcnsiicic cents cee ns aleniaoon 0.68 

$57.28 
Credit on Smelter Settlement 

Copper—(as lead) 90% of 23 Ib. @ (5.758—1. pia tt eee chars $0.89 
Lead—90% of (352. 8—30) lb. = ae oo dalk ie bt 12.37 
Silver—33. eo: Aha cakes occ amb e 33.01 
Es ee | ee ee ee eee eer ry 0.63 

ee ene oe 0.88 

$47.78 
Debit . 

Se PETS PT OE ee are $2.50 
Account full payment silver—should be 95% @ (99. ee 2.65 
Additional treatment — on lead content under 2 5% 
Pe ee ry I HD OO so. ws Sess. 8G nas Bike Sages 0.31 

PeMMMD NERA CMNMREIMEEDND 5c 5000.5. 6 ones cow bab eid d yesh ari aweees 2.50 
a ne eee 3.98 

$11.94 
PrenNNIN oN, cig oa PS oc eee ube were $35.84 

IN OE oe hE eatohd Oy hee nis SALES & a Seeeere $21.44 
SE IRENE sig cn clade dS bane oe OF SAE LRA ek DE 2.00 

oe ee en ee er $23.44 
PN RIDIN NTN ss 55.5 5.0 5.06 se opp ows 2% 0% ou ys 0 33.84 
$33.84 

= 59.1% return. 
$57.28 
$35.84 : : 

= 62.6% return, excluding freight. 
$57.28 
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of 441.5 tons that would be a composite of lots 7 and 8. 
As a matter of fact, lots 7 and 8 were obtained by sort- 
ing the run-of-mine ore into two classes, and if no sort- 
ing had been done the day’s shipment would have been 
represented by the hypothetical lot 9. It cost 20c. per 
ton, or $88.30, to pass the ore over a picking belt and 
classify it by hand sorting; the profit to the mine is 
shown in the following: 

Value of lot 7—148.5 tons at — Patter seen $7,044.84 
Value of lot 8—293 tons at $29.95...... ............. 8,775.35 

———— $15,820.19 
Value of lot 9—441.5 tons at $33.84. $14,940. 36 . 
Cost of sorting 441.5 tons at $0.20................... 88.30 

$15,028.66 

$791.53 

Counting a 300-day year, the clear additional profit 
to the miner would amount to about $240,000; and that 
without depleting his ore reserves by a single extra ton, 

or increasing the mining expense by a single dollar. 

DEFINITE ADVANTAGES OF SORTING ORE 

It will be noted that Settlements VII and VIII are 
made on different schedules—a dry-ore and a lead-ore 
schedule respectively. If the unsorted ore had been 
shipped it would have gone as lead ore. The particular 
features of the schedules that make this sorting so 

profitable may be enumerated as follows: (1) Silver in 
ore assaying 50 oz. or more is paid for at the Pittman 
Act price, whereas that in ore assaying less than 50 oz. 

is settled for at the Pittman Act price minus 3c. 

Accordingly, increasing of the silver content of lot 7 

to 54.4 oz. makes a large net gain. (2) Copper in lead 
ore is paid for as lead at 5.758c.; copper in dry ore is 

figured at 13.725c. minus 3c. (3) The iron content of 
lot 8 is higher, and the silica content is lower, than 
shown in the corresponding analyses of lot 9. Both 

tend to decrease the actual treatment charge, while the 
opposite changes in lot 7, which is a dry ore, do not 
offset the gain. (4) An increase in the nominal treat- 

ment charge based on the shortage of lead below 21.5 

per cent (an arbitrary arrangement provided in this 

particular contract) applies to lot 9 but not to lot 8. 
This, together with the increased lead tenor of lot 8, 
more than offsets the non-payment for lead in the 
dry ore. 

The question arises, Does the smelter lose an amount 
equivalent to the miner’s gain? Probably not; and yet 
his loss will be considerable, for the added expense of 
recovering the lead and copper if lot 9 had been smelted 
in the lead plant would not have been nearly so much as 
the additional revenue to the smelter. The amounts of 
metal actually marketed would have been virtually the 
same in either event. If smelter schedules were techni- 
cally perfect the profit to the smelter ought to be the 
same no matter how the ore was classified. Like other 
things, however, schedules cannot reach theoretical per- 
fection. The miner in this case took advantage of the 
fact that the physical condition and the appearance of 

various kinds of rock in his ore made this separation 
possible. He displayed unusual and commendable enter- 

prise in arranging his smelter contract as he did. He 
had the output of his mine to market and he did it so 
as to make the most money for the stockholders of his 

company. 
Other illustrations of the benefit to be derived from 

preparing shipments of ore so as to take the maximum 

advantage of the terms of the contract could be cited. 
One procedure, the merit of which seems obvious, but 
which nevertheless is often overlooked, is the simple 

vay a ee ee 
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process of removing waste rock before loading for ship- 
ment. The desire to ship a big tonnage and to mine at 

small per-ton cost sometimes obscures the main object 
of the enterprise—namely, to realize the maximum 

profit. 

COMPARATIVE SETTLEMENTS ON ONE ORE 

A number of interesting points may be noted in 
Settlement X. On the actual settlement sheet from the 
smelter the lead credit is for 90 per cent of the assay 
content. However, the contract provided that the deter- 

mination of lead assay shall be made by a wet analysis 

SETTLEMENT X 

LEAD CONCENTRATE 

Gross Value 

Lead—( 1,186 + 302) lb. @ 5.605c................ ateid'sa, eee 
SEC ees BF Ble cia eas es oe ee weaenion es Etats ah wo aK 38.30 

$106.45 
(a) Settlement assay is wet analysis from button from fire assay. 

Credit on Smelter Settlement 

Lead—90% of 1,186 1b. @ (5.605—1.65)e.................0. $44.22 
Silver—38.3 os. @ (99. 625—3.5)e... 0... cc cc cee 36.82 

: $81.04 
Nominal treatment ($2.50 plus or minus 10e per unit above or 
below 30 lem) 92. 99——S2. FO isons ik cb cee cnc necs 0.43 
SiS es Cos tsa nh eo ok weed deh wvis.ae OSes an oales aes 0.20 

$81.67 
Debit 

eee rn Oe ONS ics ee ii oa wed ain ee dower wee aes $0.98 
Sulphur—maximum [(16.4—2)% at 25e].................... 2.50 
NN iio ax are ao ayn. 6 a ar din ts dis we wh Sos kil 1.50 
Account full payment for silver—5% of $36.82............... 1.84 

$6.82 
POCO OE TE CNIS 6 ioe 5a 5S a ne Se Pas eae $74.85 

Biche CUI CMAN 555505 a See kw de ee eer $31.60 
IE III Begs cigs cae ea ne aan owe 8.80 

"PORNO Ge SI oko os Che ows hee Khia RENE $40.40 
POUGAT WAIUEG OF OPO AC CHINO. oe 5 ke ce cb Pena ee ece wees 66.05 

6.05 
——— = 62.0% return. 
$106.45 

$74.85 
——— = 70.3% return, excluding freight. 
$106.45 

SETTLEMENT XA 

LEAD CONCENTRATE 

Gross Value 

Lend——Ch GG 30) t: 5. G56... 5. oi oo oc cc occ ccclnese oe $68.15 
RIEWOR =F. ON ON Us osc os oie hme e enSs ae Bk oe a Seon es 38.30 

$106.45 
Credit on Smelter Settlement 

Lead—90% of (1,216—25) Ib. @ 5.605c...........5......... $60.08 
Silver—95% of 38.302. @ 99.25¢.........0.. 0c ccc cece ee eee 36.11 

$96.19 
Debit 

DRCMINIINE UNOIMNININIIN C5 5.3. 2a Sia ings ss Rein os Raw eed $25.13 
ace UR ee ag tee ae ais Des $15.00 

Lead over 50% @ 10c.................... ry 0.93 
Sliver Over Se G36. cnc cece ccc use oeee ns 0.10 
Lead freight toN. Y @ $16.50.......... ; 3 9.10 

5 per ton plus war tax 
AIG €G. O— 9 FCM Oe SUR 55 oa 555 ok asa kseendlenearg $1.75 
Moisture—(8 . 5—6)% @ 20c¢............6....0-2005- 0.50 

$27.38 
A a ea ee ea $68.81 

Actual treatment charge............ 4 Asis Suk Rage a eae ees $37.64 
Freight tosmelter......... paint wia Sa eta’ esd aie. gerade at 8.80 

Treatment and freight.................... dwar nasinnes $46.44 
Actual value of ore at mine......... ae oe eee 60.01 
$60.01 
——— = 56.4% return. 
$106.45 

$68.81 
——— = 64.6% return, excluding freight. 
$106.45 

of the dry-assay button. A charge of $1.50 is included 
for briquetting, but, as the only shipments are flotation 

‘concentrate, this amount might just as well be included 

in the nominal treatment charge. Sulphur in excess of 

2 per cent is to be charged for at 25c. per unit, with a 
maximum of $2.50, but as the ore is heavily sulphide 

the chance of falling below the minimum seems remote 

indeed. The contract is not unfavorable to the shipper, 

but it looks as though the effort had been made to make 
it look better on casual inspection than it actually is. 
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For the purpose of comparison I have calculated Set- 

. tlement X-A for the same 6ére as considered in X, but 

according to the terms of the open schedule of a well- 

known smelter. It will be observed that in spite of a 

nominal treatment charge totaling $16.03, and a debit 

of $9.10 for freight on lead bullion, there is a difference 

of only $6.04 in the actual treatment charge under the 
two settlements. The greater part of the remaining 

$19.09 is accounted for by the deduction of 1.65c. from 

the Journal-Press quotation. A comparison of the two 
settlements emphasizes the fact that the vital figure is 

the one that I have designated as the actual treatment 
charge. It makes little difference in which of a dozen 

ways the deductions from the full assay value are 
imposed. 

ZINC BY THE “BASE-AND-VARIATION” METHOD 

Settlement XI shows the operations of a base-penalty- 
premium schedule for zinc ore, a development of the 

Joplin practice. The base price, $19.50 per ton, is 

arrived at by figuring the value of 80 per cent of the 

zinc and 65 per cent of the lead and silver at the full 
assumed market price and deducting a treatment charge 

SETTLEMENT XI 

ZINC ORE 

Gross Value 

yoy oy > : . $51.98 
Lead—224 Ib. @ 6.50c...............00 0c eee ae La aa 14.58 
Silver—12.60z.@ $1.......... Acs 

$79.16 
Credit on Smelter Settlement 

Base—Zinc, 30% @ 6c. market............. 
Lead, 15% @ 5c market 
Silver 8 oz. @ $1 market 
Insoluble, 7% 

Premiums 

Zinc—(38 . 5—30) units @ 95c.................... ... $8.07 
Silver—(12.6—8) oz. @ 65c.........0... 0.000000 cues 2.99 
Lead—(market variation) 11.2 units x (6.50—5) @ 13c. 2.18 
Zinc—(market variation) 38.5 units x (6.75—6) @ 13c. 3.75 

Penalty 

Lead—(15—11.2) units @ 85c..................... : $3.23 
Insoluble—(9. 1—7) @ 7e................. 

Proceeds from amelting: ........... 0 0 bie ees aes 33.12 

Sse ae dee wes $46.04 
Sipniaa Seed 5.50 

Treatment and freight......... os NEY ESOT $51.54 
Actual value of ore at the mine......... 0... ccc tcc eee’s 27.62 
$27.62 

$79.16 

Actual treatment charge......... 
Freight tosmelter................ 

= 34.9% return. 

——— = 41.8% return, excluding freight. 

of $24. The arbitrary analyses and quotations are: 
zinc, 30 per cent, quotation 6c.; lead, 15 per cent, quota- 

tion 5c.; and silver, 8 oz., quotation, $1. It is also 

specified that the combined zinc and lead content shall 

be not less than 45 per cent. The “unit variation” pro- 

vides that a premium or penalty of 95c. for each unit 
of zinc above or below 30 shall be added or subtracted. 
For lead the amount is 85c. per unit and the standard, 

of course, is 15. The market variations as indicated in 

the settlement sheet need no explanation. Although 
this is by no means an unfavorable schedule, as zinc- 

ore schedules go, the miner receives from the smelter 

only 41.8 per cent of the value of the metals in the ore 
and his realization after paying freight to St. Louis is 

just under 35 per cent. 
A more rational schedule is shown in Settlement XII. 

In this the fact appears, without any attempt at con- 

cealment, that 83, 65, and 70 per cent respectively of 

the zinc, lead, and silver are paid for. The smelter 
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being in this instance, as in the former one, near St. 
Louis, and the settlement for zinc being made at the 

St. Louis quotation, no charge ought to be made for 
freight on the resulting slab zinc. 

SETTLEMENT XII 

ZINC CONCENTRATE 

Gross Value 
at os os og odo OS sc RSs EER End epeewee tas $75.04 

DBs 655655 we dole cau +e saawesieg sive sman es 12.74 
SE PANE EO ON S25 cha os Shes dnies edansiesauaveses 18.70 

$106.48 
Credit on Smelter a 

A997, OE BTN FO io i0 oo 60:35 b0.5 Sei asics eeiaieiecw sine $62.28 
Lead—6 %, of (196 — 30) lb. AG B= AEE. cise six Sis we sens 5.39 
Silver—707, Of 18.7: @ 99.G6250...6605. 0 cscccseccecsscesess 13.04 

$80.71 
Debit 

Nominal treatment charge... .....ccccccccescsccscccsccces $17.50 

Peoneoda Seon SMeMting’. os... 5 5 os a vcs bscend cic ce esceles $63.21 

RN ATARI TINGE RE aos o-5o io oko sc wwibne eae 60s 6.s080e $43.27 
ae ree re eer ee ee 10.50 

earn ae NG as aaa n5 oa 5 ooo: :0:5 0 00h .0 6010 846 00 5-0:00:0 $53.77 
POtRT WEINS OF OPS DEMING... 6.5555... Vie eccéeceseeds 52.71 

= 49.5 return. 
$106.48 
$63.21 

= 59.3 return, excluding freight. 
$106.48 

In Settlement XIII, on the other hand, one of the 
elements in the actual treatment charge is the freight 

on the zinc from a Rocky Mountain state to St. Louis or 
an equivalent railroad point on the way east. This is 

absorbed probably in the nominal treatment charge. 

SETTLEMENT XIII 

ZINC CONCENTRATE 

Gross Value 
i IED RNS Broa o aa waip ison ses enw Swase eae w wares $7.40 
a AID io 5's 5 8c 0/s'5.4 0050 6 0'e dives 6 2105s Boe Giaelee 62.13 
a EE A BOG ssc as oe Seed doses c40.ciae Scie Sanne 6.50 

$76.03 
Credit on Smelter Settlement 

Silver—80% ty 7.4 oz. @, * = Een sese ewes keneteas $5.89 
7s EF ok OF NB IG. o.oo. 56:.00 0-0 6 aisec news siesnanie 46.59 
Lead—80°% of (100—80) iv - CO EIB isin is a esis 4.0 4a 3.0 bao 0.72 

$53.20 
Debit 

Nominal treatment charge—$19.50+ (7.125—4)@$3........ $28.87 
PR PAIGE Sco 5 o's sdb acs sGiee ce sine sess ewes x $24.33 

it in EME oc. 555 sooo esis 50s i o0nessaeeiseeaes $51.70 
ET IN 5 oo os: ates cece a Re Reis be Sicdio's'e5 6 pa Se sine 8.80 

Ce ee $60.50 
ne ee 15.53 
$15.53 

= 20.4% return. 
$76.03 
$24.33 ; 5 
56.05 = 32.0% return, excluding freight. 

This charge, incidentally, varies with the market quota- 

tion for zinc as indicated in the settlement. When the 

St. Louis quotation as given in the Engineering and 

Mining Journal-Press is 4c. (both buyer and seller 
earnestly hope that it never will be), the nominal treat- 
ment is $19.50; and for each cent or fractional part of 

a cent that zinc rises, $3 is added to the $19.50, although 

obviously the cost of smelting the ore remains virtually 

constant. 
I need hardly say that the miner in the contract 

represented by Settlement XII is a much larger and 

more important producer than the other sellers of zinc 

ore that have been considered. Even so, he gets less 
than 60 per cent return on a comparatively high-grade 

concentrate. The actual smelter charge on ore contain- 
ing metal worth $106.48 is $43.27, whereas the treat- 

ment of the lead ore of Settlement X, “worth” $106.45, 

totaled only $31.60. 
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If this article is helpful to anyone it is to the man 
_ who owns the small mine—which he some day hopes to 

make into a big one; to the smelter and to the big pro- 
ducer the things written here are as elemental as A B C. 
If the small operator wants to get the most for his ore 
he should put himself in the place of the ore buyer. 
That gentleman wants to buy ore, not solely for the sake 
of any particular lot, but because he wants to see the 
mine from which it comes developed; he wants to see the 
industry expand, because on the activity of the mining 
industry in the particular region tributary to his smelt- 
ing plant depends the success of his own enterprise. 
Therefore he is willing to take the ore at a reasonable 
price; but, like any other business man, he wants to get 
it as cheaply as possible. There are in his schedules a 
dozen places where he can get his margin. He can make 
the nominal treatment charge nothing at all; he can pay 
you for 100 per cent of all the gold and silver and copper 
and lead; he can penalize you nothing at all for silica 
and pay you 20c. per unit for the iron in your ore, and 
still give you a schedule in which the actual treatment 
charge is $50 per ton. He can do this simply by making 
deductions from the market price of the metals. I have 
exaggerated, obviously, to emphasize the point. When 
a schedule is offered, you can well afford to analyze it 
by making hypothetical settlements on ores of various 
metal contents and with various market quotations. 
Then, bearing in mind the fact that smelting and 
refining and transportation cost money, and that the 
smelter cannot recover all the metal, you will be able 
to judge whether the contract is reasonable and you 
will be in a position to get concessions if it is not. 

Above all, forget the foolish idea that every man who is 
buying ore is a lineal descendant from, and has inherited 
all the acquisitive propensities of, that well-known navi- 
gator Captain Kidd. 

Texas Potash Prospects Good 
Although it is genuinely optimistic about the prob- 

able opening in Texas of workable potash deposits, the 
U. S. Geological Survey feels that it must exercise due 
caution lest its published statements be made the basis 
of unscrupulous stock promotion. However, the Survey 
has issued a statement of the results of the examination 
of samples of cuttings from two wells recently drilled 

there—the McDowell well No. 4, in Glasscock County, 
and the Texon Oil Land Co.’s Santa Rita well, in 

Reagan County. The samples represent cuttings reach- 
ing depths of 2,550 and 4,426 ft., respectively, in the two 
wells, but no samples representing a gap of 680 ft. be- 
tween 1,010 and 1,605 ft. have been received from the 
McDowell well. There is also a gap of 2,205 ft. between 
the 1,683- and 3,888-ft. levels in the Santa Rita well 
from which no samples have been received. Besides 
nine samples from the McDowell well containing from 
1.5 to 9.95 per cent cf K,O, there were six samples con- 
taining more than 1 per cent but less than 1.5 per cent. 
Among the samples from the Santa Rita well were five 
containing more than 8.5 per cent K,O and thirty others 
containing more than 1 per cent. 

The samples analyzed were taken by standard tools 
from wells drilled primarily for oil. In the Santa 
Rita well, for example, the original sample taken from 
the bailer after the drill had cut the beds from 1,816 to 
1,325 ft. showed 8.29 per cent of potash, equivalent to 
10.78 per cent of the soluble salts, yet it cannot be safely 
inferred that there is a 9-ft. bed of potash salts of the 
stated richness at that horizon. 
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The Alaska Oil Fields* 
Present Output of Petroleum Entirely From Katalla Region — Yakataga, Iniskin Bay, and 

Cold Bay Districts Have Seepages and Favorable Structures— 
Labor Lacking in Districts To Be Drilled 

By H. C. GEORGE 
Oil Recovery Engineer, 

ROM the operating point of view, the oil fields 
fe Alaska consist of one patented claim of 151 

acres, with thirteen small producing wells, situ- 
ated on the coast near Katalla, in the Controller Bay 
region. 

From the geological viewpoint, or from the viewpoint 

of indications shown by oil seepages and anticlinal 
structures, the Katalla and Yakataga districts, located 
along the coast between Cordova and Yakatat; the 
Cold Bay and Iniskin Bay districts, on the Alaska 
Peninsula, and the Arctic Coast district, east of Point 

Barrow, all have possibilities as regards petroleum pro- 
duction. 

Bulletin 719, of the U. S. Geological Survey, by 
George C. Martin, published in 1921, gives a summary 
of all previously published information regarding 
Alaska petroleum and includes additional information 
secured during 1920 by the U. S. Geological Survey. 
“Petroleum in Alaska,’ an advance report of the Geo- 
logical Survey, released May 18, 1922, gives additional 
data and information regarding the Cold Bay and 
Iniskin Bay districts, secured as the result of surveys 

made during 1921. 
At the present time two parties are doing geological 

and topographical work for the Survey in the Cold 
Bay district, and a party from the U. S. Land Office 
at Juneau is doing survey work at Chignik, about 150 
miles southwest of Cold Bay. 

The two areas in Alaska which will probably be first 

tested for petroleum are the Controller Bay region, 
including the Katalla and Yakataga districts, and the 

Alaska Peninsula area, which includes the Iniskin Bay, 
Cold Bay, and possibly the Chignik districts. The 
grouping I have thus made is not simply one of 
geographical character. It is much more than this, as 
these two areas show marked differences as to struc- 
ture and geological age, quantity and character of flora, 
and quality of oil exuding at the seepages. 

This article deals chiefly with the Katalla oil field and 
the Cold Bay district. The former is the only pro- 
ducing oil field in Alaska and the latter district is the 
only one which will probably be tested by drilling 

during the next year. 
The Controller Bay area, which includes the Katalla 

and Yakataga districts, is a region of heavy timber, 
mostly hemlock and spruce, with a dense undergrowth 
of devil club, and having much tundra and fallen trees. 
The geological age of the formations in both of these 

*Published by permission of the Director, U. S. Bureau of Mines. 
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districts is Tertiary. The rocks consist of interbedded 
shales, sandstones, and conglomerates. At. Katalla, 

faults and intrusions are in evidence, but at. Yakataga 
intrusions have not yet been found. 

In the Katalla district, irregularity in the dip.and 
strike in the formations over short distances has Been 
so far an obstacle in the interpretation of the broader 
scheme of the structure, so that.. knowledge of the 
geological conditions existing at a given place is im- 
possible at this time. 

In the Yakataga district the most pronounced struc- 
tural feature is a long anticline showing numerous oil 

Map showing location of Yakataga, Katalla, Iniskin Bay, 
and Cold Bay districts 

seepages along its crest. This anticline is located along 

the ocean flank of the low coastal range. 

In both of these districts the dense vegetation has 
been a great obstacle to the study and analysis of the 

existing geological conditions. The oil secured from 
the seepages at both Katalla and Yakataga is similar 
in quality, color, and gravity, being a transparent 
paraffin-base oil of a green or red color, and of a gravity 
ranging from 22 to 26 deg. Bé. 

The Alaska Peninsula area is practically free from 
timber south of Latitude 59 deg. The Iniskin Bay 
district, north of this latitude, has considerable timber, 
but in other respects is similar to the area to the south 
and west on the peninsula proper. 

The only trees found at most places in the Alaska 
Peninsula area, south of Latitude 59 deg., are small 
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stunted alders and willows which seldom rise more than 
five or six feet above the ground, on account of the 

heavy winds which prevail at most times. It is even 

difficult to secure sticks sufficiently long to use for tent 

poles. The valleys, hillsides, and even the tops of the 
lower ridges are covered with moss, but grass is scarce 

and of poor quality, so that at many places feed has 
to be carried for the pack horses. 

Oil field buildings of Chilcat Oil Co., at Katalla 

The geological age of the structures showing oil seep- 

ages, so far examined and reported on, is Jurassic. The 

rocks consist of a series of shales, sandstones, and 

conglomerates. One peculiarity of the conglomerates 

that I examined in the Cold Bay district is that the 
water-worn pebbles of which they are composed are of 

many kinds of igneous and metamorphic rocks, such as 

granites, syenites, basalts, quartzites, mica schists, and 

hornblende schists. Igneous intrusions, faults and 

volcanic cones are numerous in the area, and some of 

the anticlines show intrustions. 
Two well-defined anticlines have been located in the 

Iniskin Bay district, as well as oil seepages. Three 

broad anticlines have been found in the Cold Bay area— 
namely, the Salmon Creek-Bear Creek and Wide Bay 

structures, along the southern coast, and the Ugashik 

Creek anticline, about ten miles inland from them. 

TOPOGRAPHY AND STRUCTURE CONFORM 

IN COLD BAY DISTRICT 

There is a noticeable conformity between topography 
and structure in the Cold Bay district so far as I could 

determine from my examination. For instance, the 
hills and mountains represent the anticlines, and the 
valleys and lakes represent the synclines in many in- 

stances. However, this is not true in the Wide Bay 
anticline, where the bay occupies the crest of the struc- 

ture. Of course, the volcanic peaks are not taken into 

consideration in this connection. 
There is a marked similarity in the oil from the 

seepages from the different structures examined, and 
that from all other seepages reported is said to be of 

a similar character. This oil is much darker than the 
Katalla and Yakataga oil, being brown to black in color. 
However, it is of paraffin base. Samples of seepage oil 

were taken from the Bear Creek and the Pearl Creek 
domes, in the Cold Bay district. The former was of 14.4 

deg. Bé. gravity, and the latter was of 22.5 deg. Bé. 
gravity. 

The two known anticlines in the Iniskin Bay district 

and the three that are known in the Cold Bay district 
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are the only ones in the Alaska Peninsula so far mapped 
by the U. S. Geological Survey. 

Further anticlines will probably be found between 
the Cold Bay district and the Iniskin Bay district, 

which are about 175 miles apart. This area, except in 

the vicinity of Katmai and the Valley of the Ten 
Thousand Smokes, which are about 40 miles northeast 
of Cold Bay, is practically unexplored. 

MucH oF ALASKA PENINSULA LITTLE KNOWN 

The Alaska Peninsula extends for about 350 miles 
southwest from the Cold Bay district. This district has 

not been surveyed, and little is known of it, except by 
bear hunters and the natives. The Geological Survey 

reports that the Jurassic rocks extend for a distance of 
at least 100 miles south and west of the Cold Bay 
district. 

Oil seepages have been reported from the neighbor- 

hood of Chignik, about 150 miles southwest of Cold 

Bay, and also at a point near the end of the peninsula, 

about 300 miles southwest from Cold Bay. Further 
anticlines favorable for the accumulation of petroleum 
will probably be found in this area. 

CHILKAT OIL CoO. OPERATES THIRTEEN WELLS 

IN KATALLA FIELD 

About thirty-five wells have been drilled in the Katalia 

oil field. Of this number, twenty have been drilled on 
the patented claim of 151 acres, where there has been 

the only prospecting and production in Alaska since 

the withdrawal of entry of oil lands on Nov. 3, 1910. 

Some of the wells drilled years ago on other claims 
discovered oil, but whether in economic quantities re- 

mains to be determined by further tests. I recently 

visited several of these old wells and saw ample evidence 
of the discovery of petroleum. At Redwood Well No. 

108 (as shown on U.S.G.S. maps) the well was full 

of fluid and oil was trickling over the top of the open 

casing. This well is about a mile northeast of the 
group of operating wells on the patented claim. 

The Chilkat Oil Co. owns the patented claim and 

operates the thirteen producing wells that have been 
drilled on it. These wells are being pumped by steam, 

and the production of about 1,000 bbl. a month of 44 
deg. Bé. gravity paraffin-base petroleum is piped to the 
small refinery, owned and operated by the same com- 

pany, and situated about half a mile to the west on 
Katalla Slough. 

The oil production from this claim from 1904 to 
1919, inclusive, was 56,000 bbl.- For 1920 it was 10,746 

bbl., and for 1921 it was 10,280 bbl. The production per 
well varies from 15 to 240 bbl. per month. The better 
wells are pumped regularly every day, but the oil is 

allowed to accumulate in the smaller ones, which are 

pumped about once a week. The producing wells vary 

in depth from 366 ft. to 1,500 ft. One well was com- 
pleted to a depth of 2,300 ft., but showed no oil and 
was abandoned. All of the wells drilled on the patented 

claim, both producing and abandoned, are rather closely 

grouped and would all fall within a forty-acre tract. 

Even the deepest well drilled did not penetrate the 
shale, which seems to be the only rock outcropping 

within the limits of the producing area and from the 

crevices of which the oil finds its way by seepage 
into the wells. There seems to be no relation in the 
different wells as to the horizon at which these oil- 
carrying crevices will be encountered. The drilling of 

a new well and the encountering of petroleum at 
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greater depths does not seem to affect or be affected by 

the adjoining wells, some of which produce oil from 

a much shallower depth. 

Whether the formation which is the source of the 

oil is sufficiently near the surface to be reached by 

drill, or occurs within the area of producing wells, will 
probably only be determined by a few well-located deep 

tests. 

All of the wells of this field have been drilled with 

standard tools. Well No. 19, on the patented claim, 

was completed at a depth of 1,500 ft. during my recent 

trip to the Katalla field. This well has 8-in. casing 

to 900 ft., and a 6-in. perforated liner to 1,300 ft., where 

the principal producing horizon occurs. This well, like 

all of the others in the Katalla oil field, as before 

noted, was drilled with standard tools, and, like the 
other wells, it was not cemented, as no water occurs 

in the formation. Two hundred feet of 10-in. casing 

was used as a conductor and also served to keep out 

the surface water. This well, with its proportion of 
overhead, cost about $10,000. 

SIMPLE PROCESS OF REFINING USED 

Refining as conducted at Katalla is a simple fire-still 

process where operations are directed toward producing 
the maximum amount of distillate. The residuum from 
the refining process is kept in tanks for treatment at 

a later date with improved methods and equipment. 

An idea of the proportion of the different refined 
products is obtained from the statement of oil sales of 

the Chilkat Oil Co. for 1921, as follows: Gasoline, 

51,671 gal.; distillate, 249,212 gal.; Diesel oil, 8,269 gal.; 

and kerosene, 8,814 gal. 

All of the refined products are run into 100-gal. steel 
drums and are disposed of along the Alaska coast to 

operators of gas boats, canneries, and mining companies. 

A thirty-ton gas boat makes a trip with a load of about 
sixty 100-gal. drums about once a week, delivering at 

Cordova and various canneries along the coast. 
In this way the refined product is readily handled, 

entrance being made to the slough and wharf at the 

refinery at high tide, and loading being done between 

tides, the load being taken out on the following tide. 
Handling the refined products in this way costs 5c. per 

gallon delivered at Cordova or other wharfs in the 
same general region. 

In addition to producing, refining, and marketing 

petroleum, the Chilkat Oil Co. also operates a sawmill 

at which timbers, planks, and boards needed for derricks 
and buildings are sawed. The maximum number of 

men required in the operations of the company is six- 
teen. This includes operation of sawmill, rig building, 
drilling, pumping, and refining. Most of the men secure 
their meals at the company’s boarding house and are 
housed at a group of bunk houses that have been built 
on the property, but some of them live at Katalla. 

HIGH WINDS MAKE STEEL DERRICKS ADVISABLE 

Minimum winter temperature at Katalla, Yakataga, 
and Cold Bay is reported to be about 10 deg. below 
zero. The annual snowfall is said to be from 4 to 6 ft. 
at Katalla and Yakataga and from 1 to 2 ft. at Cold 
Bay. The rainfall in all the districts is reported to be 
heavy and frequent. Heavy fogs are also frequent, 
especially in the Cold Bay and other Alaska Peninsula 

districts. The winds of the Alaska Peninsula are the 
most striking feature of the climate of the Alaska 

coast. Even during the period of so-called good weather 
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in June, there were times that it was difficult to stand 

up or walk, because of the prevailing gales. 

"The presence of high winds will greatly interfere 

with the serviceability and life of wooden derricks, and 

it would be well for those planning drilling operations 

to bring in steel derricks as part of their drilling 

equipment and use a sufficient number of guy wires to 

hold them in place. 

FAVORABLE STRUCTURES IN YAKATAGA, INISKIN, 

AND COLD BAY DISTRICTS 

The petroleum production of Alaska all comes from 
the Katalla oil field, which shows oil seepages but no 

evidence of oil sands or favorable structures within the 

producing area. Wells, such as those already drilled 

and which are now being operated, probably will be 

brought in at a number of places in the Katalla district 

by drilling to corresponding depths in the shale along 
lines of fissuring, the presence of which are probably 

indicated by the seepages. Larger wells may be found 

if the source of the petroleum is ascertained to be in 
suitable structures for accumulation within drilling 

depths. 

The Yakataga, Iniskin, and Cold Bay districts all 
show both seepages and favorable structures, though 

favorable structures are not known to exist in the pro- 

ducing Katalla field. 

Regarding the Cold Bay district, a number of years 

ago four or five wells were drilled near the head of Oil 

Creek at the northeast end of the Salmon Creek-Bear 
Creek anticline. These wells are about seven miles 

northeast of the Bear Creek dome and beyond the north- 

east end of the anticline near a group of seepages, but 
also outside of the anticlinal structure as well as near 
a fault. These old wells are the only ones drilled in 

Steam power plant of Chilcat Oil Co., 
Katalla, Alaska 

the Cold Bay district. They had little possibility of strik- 
ing oil, and have been of no value in proving whether 

or not oil exists in commercial quantities in the Salmon 

Creek-Bear Creek anticline. 

The Salmon Creek-Bear Creek, Wide Bay, and Uga- 

shik Creek structures are broad anticlines, with known 

oil seepages at the first and last named. I found an 

important gas seepage on the Ugashik Creek anti- 

cline. Sandstones and conglomerates favorable for the 

accumulation of petroleum are known to form a part of 
the strata of each of these anticlines, on which wells 

of 3,000 to 4,000 ft,, with standard tools, undoubtedly 
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would give a thorough test of all probable oil sands. 
At the Ugashik Creek and Salmon Creek-Bear Creek 
structures there are good possibilities of securing large 

production. 

MUCH OF PROMISING AREAS ALREADY STAKED— 

MANY MAPS INACCURATE 

In the Katalla oil field much of the area, other than 
the one patented claim, is claimed under priority rights 

under the Leasing Law, because of development done 
previous to the withdrawal of entry of oil lands in 
Alaska in 1910. This is also the fact in some parts 
of the Cold Bay district. 

Since the passage of the recent Oil and Gas Leasing 
Act of Feb. 25, 1920, most of the area on and near the 

anticlines and oil seepages at Yakataga, Iniskin Bay, 

and Cold Bay districts, and may other places at or near 
reported oil seepages, have been staked and application 

made for drilling permits. 

Landing horses and freight by gas boat and lighter, 
Portage Bay, Alaska 

In the Cold Bay district, at the Salmon Creek-Bear 

Creek anticline, the Wide Bay anticline, and the Uga- 
shik Creek anticline, practically the entire area covering 
these three structures and the intervening syncline has 

been. staked. 
Many of the maps and blueprints of these areas made 

and sold by engineers and others frequently show claims 
located many miles from where actual staking was done, 

and often claims are shown as being located on the 
anticlines when, in reality, they are a considerable dis- 
tance away. It would be well for those contemplating 
drilling operations to know that their claim has been 
surveyed by a Mineral Land Surveyor and tied -into a 
section corner, and that it is located favorably with 
reference to the structure, before steps are taken to 
begin prospecting operations. 

ANCHORAGE FOR SMALL BOATS ONLY AT KATALLA 

Small boats, of 6 or 7 ft. draft, can enter the harbor 
at Katalla only at high tide. Heavy machinery and 
equipment for prospecting should be unloaded from 
steamers at Cordova, then loaded onto lighters and 
towed by gas boat to Katalla and taken into the harbor 
at high tide. Extensive developments in the Katalla 
oil field may warrant the dredging of the channel and 
the building of a breakwater, which will, of course, 

entail considerable expense. This would permit, how- 

ever, the entrance of sixty-ton or seventy-ton gas boats 

to the harbor at all times. - 
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In the Yakataga district, Icy Bay, at the east end 
of the possible oil-producing territory, affords the only 
harbor. Here the features are reported to be similar to 
those existing at Katalla. 

In the Iniskin Bay district, both Iniskin Bay and 
Chinitna Bay are well protected, and are reported to 
afford satisfactory anchorage for large vessels with 15 
to 20 ft. draft. 

In the Cold Bay district, Portage Bay permits the 
entrance of large vessels, soundings showing from ten 
to twenty fathoms of water at low tide. However, this 
bay is not well protected, and before it could be exten- 

sively used as a harbor, a breakwater would have to be 
built on top of the reef which is exposed at low tide 
and extends about half way across the bay from the 
north shore. 

One of several oil companies planning to drill this 
fall at the Ugashik Creek anticline has shipped all 
camp and drilling equipment, amounting to about 500 
tons, by ocean steamer to Portage Bay, where it has 
been unloaded onto a lighter and successfully delivered 
on the beach at Kanatak. 

WIDE BAY BEST HARBOR FOR COLD BAY DISTRICT 

H. G. Parry, who spent several months at Wide Bay 
during the summer of 1922, reports that this bay affords 
a much better harbor than Portage Bay, for the Cold 
Bay district. The northeast end of the bay has a shore 

line consisting mostly of abrupt rocky cliffs, and the bay 

itself is reported to have numerous rocks and reefs. Mr. 
Parry says: 

“For about eight miles the southwest end of Wide Bay is 
landlocked, mountains rising from a thousand to three or 
four thousand feet surround it on the east, south and west, 
The northwest or off-shore wind, greatly feared along the 
peninsula, is scarcely felt in this part of the bay. The 
entrance to Wide Bay, being used by such boats as enter 
the bay at present, is approximately fourteen miles from 
the southwest end and just to the north of a reef known 
locally as ‘Channel Rock.’ From ten fathoms to sixteen 
fathoms of water at low tide has been found by those 
making soundings (shipmasters and fishermen—among 
them the master of mail steamer ‘Starr’); along a center 
line through the bay southwest of the ‘entrance’ water from 
ten fathoms to forty fathoms is to be found. Anchorage 
in the bay is good.” 

From the evidence at hand it would seem that the 
best harbor for the Cold Bay district is Wide Bay. 
Freight for drilling operations on the Salmon Creek- 
Bear Creek anticline could be loaded on lighters and 

towed by gas boat to Portage Bay or Island Bay, and 
unloaded on the shore. 

Some oil men who have examined the Ugashik Creek 
anticline advise that equipment required there for ini- 

tial prospecting operations be taken through Unimak 
Pass into Behring Sea and Bristol Bay, unloaded into 
lighters in Egegik River, taken up the rapids at the 
entrance to Becharof Lake, and towed by gas boat across 
Becharof Lake to the north end of the Ugashik Creek 
anticline. 

Goop ROADS LACKING SAVE AT KATALLA 

At Katalla there is a graded road with well-built 

bridges extending into the Katalla oil field. However, 
before heavy hauling can be done on this road it will 
have to be graveled over a considerable part of the 

distance. 
There are no roads in the Yakataga district, and 

material would have to be sledded overland during the 
winter months, when the marshes are frozen, or cor- 
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duroy roads and bridges would have to be built to reach 
the drilling locations during the summer months. 

No roads exist in the Cold Bay district, except the 
old road from Cold Bay to the Castello wells drilled 
years ago. This road is still in good condition, but is 
not within the probable drilling area. There are two 
trails for pack horses, one from Wide Bay to Ugashik 
Lake and the other from Portage Bay to the Ugashik 
Creek anticline. These trails do not follow the best 
possible route for roads, as they take the most direct 
route without reference to grades. 

For preliminary drilling operations on the Salmon 
Creek-Bear Creek anticline, the road problem will not be 
difficult, as the distances to be covered from harbor will 

be from four to eight miles and the grades moderate. . 
To reach the Ugashik Creek anticline from Portage 

Bay will require about fifteen miles of road, crossing 
one ridge about 400 ft. above sea level on the Salmon 
Creek-Bear Creek anticline, and crossing another one, 

about 1,200 ft. above sea level, on the east flank of 

Ugashik Creek anticline, with an elevation of about 100 
ft. above sea level between these two ridges. To reach 
the Ugashik Creek anticline from Wide Bay will re- 
quire about twenty miles of road, crossing one ridge 
about 1,500 ft. high. Both of these routes afford easy 

grades, with natural roadways for most of the distance. 
There is no timber and little undergrowth to interfere 
with road making. 

Horses with wide-wheeled wagons would be _ best 
suited to haulage: over gravel, or corduroy, or plank 

roads to be built in the Katalla and Yakataga districts. 
Caterpillar tractors probably could be used to advantage 
in the Cold Bay district. However, at many places in 
the Cold Bay district the proposed road will have to be 
ditched to drain the water away from the loose shale, 
conglomerate, and sandstone fragments that cover the 

surface. Moss covers a large part of the surface, espe- 
cially on the Ugashik Creek anticline. 

There is no available labor for drilling operations in 
the districts described. There is plenty of wood for 
fuel in the Katalla, Yakataga, and Iniskin Bay districts, 

but there is neither wood nor coal in the Cold Bay 
district. It probably would be best to bring in a good 
grade of coal or fuel oil for fuel needs. 

Plenty of timber is available to meet lumber needs 
in the Katalla, Yakataga, and Iniskin Bay districts. All 
required lumber would have to be taken into the Cold 
Bay district. Good water supply is assured in all 
districts. Costs for the initial wells in any of the 
districts should not be greatly in excess of the cost 
of drilling to corresponding depths under similar con- 
ditions with standard tools in some of the remote oil 
fields of the United States. 

The difficulties to be encountered in Alaska probably 
will be no greater than those seen in the early develop- 
ments at Salt Creek, Wyo., at Ranger, Tex., and at many 

other Texas oil fields. 
Faults or igneous intrusions, one or both of which are 

known to exist in all of the districts included in this 
article, may have permitted the escape of most of the 

oil formerly held in the structures. 
The present petroleum production of Alaska is all 

from the district which has the least favorable surface 
indications. 

The Yakataga, Iniskin Bay, and Cold Bay districts 
have oil seepages and favorable structures. 

The several wells drilled at Iniskin Bay and Cold 
Bay districts years ago were not favorably located with 

reference to the structures. 
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The chances are good for finding commercial produc- 
tion at all of the districts referred to in this article, 

and some large wells may be found in the Cold Bay 
district. 

Sun Company Completes New Test 
Near South Bend Field 

In Young County, Tex., the joint test of the Sun 
Co. and M. R. Hemphill, three-quarters of a mile south 
of the South Bend field, was completed at a depth of 
4,005 ft., making 2,000 bbl. of oil and with heavy gas 
pressure. This is a new producing horizon for this 
section. The Ferguson pool, in Archer County, has been 

extended one-half mile southeast by the completion of 
a good well on the Ferguson tract by the Dillday & 
Knight interests. It is also believed that a new pool 
will be developed four miles west of Groesbeck, Lime- 
stone County, where recently the Texas Pacific Coal 

& Oil Co. completed its No. 1 Bowden well, making 
40,000,000 cu.ft. of gas from 3,000 ft. 

The Laredo district is the center of much activity. In 
the Schott field the Kanoka No. 3 well of the Kanoka Oil 

Co. came in recently, making a production of 3,000 

bbl. This is one of the largest wells in southwest Texas. 
Several other wells, ranging from 200 bbl. down to 20 

bbl., have been completed in the last few weeks. Among 
these are the Ross No. 2, Schott field, making 200 bbl., 

and the Magnolia Petroleum Co.’s No. 1 well, also mak- 

ing 200 bbl. 

The Magnolia Petroleum Co. has purchased the 
Harvey-Cullem interests. These consist of 160 acres in 
the South Electra field and several small tracts in the 
Burkburnett and Desdemona fields. The total daily 

production from these lands is 2,000 bbl., and the re- 
ported purchase price was $2,500,000. 

In the Gulf Coastal region, the Hull field, in Liberty 
County, took first place in oil production during the 

week ended Oct. 14, producing 30,150 bbl., as compared 
with 26,375 bbl. from the West Columbia field, which 
previously held first place. This was due to the com- 
pletion of several large producers on the west flank 
of the dome. Among these were a 5,000-bbl. well by 
the Yount-Lee Oil Co., and a 1,200-bbl. well each by 

the Gulf Production and Humble Oil & Refining com- 
panies. The total coastal production during September 

was approximately 3,125,000 bbl., a decrease of 193,000 

bbl. from August. 

At Barber’s Hill the Mills Bennett No. 1 Japhet well 
came in at 3,221 ft., making 2,400 bbl. of clean oil. This 

well is on the southwest side of the dome, and has 
stimulated deep drilling around this salt dome. 

An interesting well is being drilled at Blue Ridge, 
Fort Bend County, by Neils Esperson, on the Ewing 

tract. The well is now 5,300 ft. deep, making it one of 

the deepest tests on the Gulf Coast. 

Production of Smackover Field in Arkansas 
Increasing Rapidly 

Production of the field that is being developed at 

Smackover, Ouachita County, Ark., will soon reach 

100,000 bbl. daily, probably before pipe facilities are 

available, according to a correspondent. The rapidity 

with which this field has been exploited, as well as the 

character of the oil companies which for the first time 

have entered Arkansas, emphasize the fact that low- 

gravity crude has a market. 
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CONSULTATION 

The Decrease in the Fineness of British 

Silver Coinage 
“Would it be asking too much if you could inform me 

how much pure silver, in proportion to the amount of alloy, 
England is putting into her coins at the present time. Also 
to what extent she is using silver at present. Is there any 
difference in the amount of alloy she is using now and the 
amount she used before the war? What made the change 
necessary?” 

These questions can be best answered by giving a 
little bit of recent currency history of Great Britain. 
The extraordinarily high price of silver in 1919 and the 
early part of 1920 threatened to drive every subsidiary 

silver currency in the world, excepting that of the silver 

standard countries, out of circulation, because the vari- 
ous silver coins of the world, from the American dollar 

to the Indian rupee, were either worth more as bullion 
than as coins or were in great danger of becoming so. 

The result of such conditions would be to prevent the 
customary circulation of silver coins and their minting 

only at a heavy loss. Alarmed at this situation, many 
nations took steps to safeguard their currencies. The 

simplest method of doing this was to decrease the silver 
content of the minor coinage, and action to that effect 

was taken by several countries and was contemplated at 
the time by the representatives of the United States 
Government. 

A bill to reduce the fineness of British silver coinage 

was passed in February, 1920. Previously, the Chan- 
cellor of the Exchequer had stated that the change was 

necessary owing to the unusually high price of silver 
bullion, which had tended to drive the subsidiary coin- 

age out of circulation into the melting pot. Despite a 

rapid and heavy decline in silver during the remaining 
months of 1920, the law was put into effect, and for the 

first time since the reign of Queen Elizabeth the fine- 

ness of British silver coins was altered. The reduction 
lowered the fineness from .925 to .500, or about 46 
per cent. In view of the natural conservatism of the 

British, this radical change was startling in its sudden- 
ness, and many persons hoped that the British Govern- 

ment would give up taking the step, particularly as every 

indication then pointed to lower silver prices. Regard- 
less of the possibility of a continued fall in price, how- 

ever, the change was made. 

The effect of this large drop in the silver content of 
-British currency is to increase greatly the quantity of 

silver available for minting purposes. 
London bullion brokers estimated last year that forty 

million ounces of silver metal would likely be added to 

the world’s supply from this step of the British Govern- 

ment. This estimate was based on the assumption that 
coins minted before 1901 were no longer in existence, 

and that up to the close of 1919 the net issue by the 
Royal Mint amounted to £37,095,905. If all this coin 

returned to the mint, there would be a surplus of 57,- 

330,035 fine ounces. The report went on to state that 
it is, of course, most unlikely that this reflux can take 
place in entirety. A certain quantity must have been 

exported to British colonies and elsewhere, some must 
have been lost or destroyed, and a considerable part of 

that remaining must be hoarded in such a fashion that 

it will not again be in evidence for a generation or so. 

Other nations in reducing the fineness of their currency 
have contributed to the stock of available bullion. The 
situation is an excellent illustration of the effect of er- 
ratic and widely fluctuating prices in the silver market 
of the world. 

At the present time silver coins freely circulate in 
the British Isles. It was reported soon after the new 
coins of .500 fineness began to circulate, that they did not 

meet with much favor among the populace. The chief 

objections had to do with the poor appearance of the 

coins after they had been circulated a short while. Their 
bright white color was quickly lost and they became un- 
pleasant to the touch. They also possessed a metallic 
ring ordinarily associated with spurious coins. How- 

ever, no attempt has been made to return to the older 
grade of fineness. In 1921, the last year for which we 

have complete statistics, the British Government minted 

domestic silver coinage, .500 fine, to the value of 

$41,104,846. 

A Mine That Will Move More Earth Than 

the Panama Canal 
“Will you kindly answer me the following question: 

Will the working of the Utah Copper mine involve the 
moving of more capping and ore than was actually han- 
dled in the excavation of material in the construction of the 
Panama Canal?” 

According to the New International Encyclopedia, 

232,353,000 cu.yd. of earth was excavated in the build- 

ing of the Panama Canal. According to the annual re- 

port of the Utah Copper Co. for 1921, the total quantity 
of material—capping and ore—removed from the prop- 
erty to the end of 1921 was 145,000,000 tons, so that 

at the present time the balance is heavily in favor of 
the Panama Canal. However, Utah Copper is still a 
young mine. Ore reserves were estimated at 362,910,- 

000 tons on Jan. 1, 1922, which, added to the quantity 
of ore already mined, 91,697,600 tons, would indicate 

that the operations at the Utah Copper mine will easily 
surpass the Panama Canal in size before the deposit 
is exhausted. In fact, when the hundreds of thousands 
of tons of capping that remain to be stripped are con- 

sidered, the total is much more than twice the amount 
of material that was moved in building the Panama 

Canal. In making this comparison, 14 tons of rock or ore 

is taken to be equivalent to 1 cu.yd. of material removed 

from the Panama excavations. 
In many ways the working of the Utah Copper mine 

is just as spectacular as the construction of the canal. 

A mountain is being razed in Utah, and a route for the 

canal had to cut through many treacherous topographi- 

cal hindrances, from hills to swamps. Both enterprises 

have added greatly to the wealth and progress of the 

world. 
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USEFUL OPERATING IDEAS 

Renewable Nose for Crusher Feed Spout 
By W. J. TAIT 

In crushing a very hard and tough ore, the nose of 

a Symons crusher feed spout was worn very rapidly, 
being ground off on the outside by material between 

the nose and the outer disk. The renewable nose 

shown in the accompanying drawing was designed to 

save the waste of material caused by scrapping the 

The body of the spout when only the nose was worn. 
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Crusher feed spout with renewable nose. 

special features of this design are the absence of any 

projecting lugs inside the crusher hood, gained by the 

use of the }x24-in. strap clamp over the top, and the 
key lugs in the sides of the spout which prevent any 
relative turning or vertical motion between the two 

parts. The bottom of the nose is + in. thinner than 
the bottom of the body, so that no projection is formed 
at the joint to obstruct the passage of the ore. The 
joint between the two parts is not finished in any way, 

the nose castings being used as delivered from the 

foundry. 

Converting an Air Line Into a Water Column 
By ROBERT J. DUNCAN 

It is often desirable to be able to convert an air line 
in a mine into a water column, in the event of fire. 

The great advantage of using the air line lies in the 
fact that the air pipes reach all the working places in 

the mine. The conversion can be accomplished readily, 
if the appropriate pipe connections are provided in 

advance at the surface, by merely opening one valve 

and closing another. 
If the pipe going to a deep mine is allowed to fill 

with water, however, it will burst, owing to the tre- 

mendous pressure and the light weight of the pipe. 
Regulation of this water pressure may be accomplished 
by introducing a pipe “cross” in the main air pipe at 
points where a fire-hose connection is required, together 

with a valve below the cross, so that all that part of 

the line below the point selected may be cut off from 
communication with the surface. From one outlet of 

this cross is a pipe nipple and a valve large enough to 
pass all water that may come down the main pipe. This 

valve, when open, merely spills water down the shaft. 

From ‘the other outlet of the cross a pipe nipple leads 

to a valve of sufficient size to supply a fire-hose con- 
nected to it. 

When the large bypass valve is wide open, all the 

water spills down the shaft and the pressure in the 

line is nothing. If a pressure gage is provided, a man, 

by manipulation of the bypass valve, can maintain any 

desired pressure in the water column. These pressure- 

control points should be placed just below the take-outs 

of laterals supplying drifts, stopes, or other working 

places, so thatthe system may be used to combat fire 

in drifts and stopes as well as in the main shaft. 

Are Regulation in Electric Furnaces 
and Pilot-Light Control 

In any furnace where two or more electrodes are 

used, one of the main problems in operation is the 

proper regulation of the electrodes, according to C. E. 
Sims, in Reports of Investigations, U. S. Bureau of 

Mines. There are now available on the market a number 
of automatic control systems which, when functioning 

properly, give excellent regulation and an even, well- 
balanced load. These automatic regulators are expen- 
sive, however, and for small furnaces are often cumber- 

some and impractical, so that a large proportion of the 
furnaces are and probably will continue to be hand- 

operated. The principal objects of regulation are to 

maintain the correct power input, and to prevent surges 

and large fluctuations in the power. In furnaces de- 
pending on hand control, the operator regulates the 
power by observing ammeters or wattmeters placed 

within his line of vision from the controls, and moving 

the electrodes up or down accordingly. On the whole, 

the prevention of fluctuations is done more out of con- 

sideration for the power plant than for the furnace 
itself. However, there is another phase of regulation, 
not so often mentioned, which is of greater importance 

to the melter in the proper operation of the furnace— 
namely, keeping equal arcs on the various electrodes. 

For example, consider a single-phase Heroult type 

of furnace, such as is shown in the illustration. With 

the ammeter, wattmeter, and voltmeter showing correct 

readings, it is possible for one electrode to be buried 
in the melt and the other to be carrying twice the 

normal are. This is obviously an undesirable condition, 
for in an extreme case one might have the first electrode 

frozen fast in the furnace charge and the other carry- 

ing such an abnormally long arc that the walls and roof 
would be overheated. Such a long arc is difficult to 

maintain and is continually breaking. When it does 

break the operator is often at a loss as to which elec- 
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trode to lower to re-establish the arc, and about half of 
the time he will lower the one already dipping in the 
melt. His only recourse is to lower both electrodes 
until the circuit is closed and then adjust them by feel- 
ing his way out—that is, by raising and lowering each 
one until a slight movement of either will vary the 
current. Even then he does not know that the arcs are 
equal, but only that there is an arc on each electrode, 
and unequal arcs will cause uneven heating. Also, when 
bringing up the carbon in a steel melt, to have an 
electrode dipping into the metal for as little as five 
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Diagram of connection for pilot lights used to indicate 
position of electrodes in a hand-controlled furnace. (A) 

Ordinary tungsten filament lamps. (B) Connection to 
hearth from both lamps. (C) Busbars. 

minutes will often result in having the carbon exceed 
specifications. Any smelter can mention similar troubles. 

The aforementioned conditions were met with during 
experimental work in a 300-lb. single-phase furnace of 
the Heroult type used for melting iron and steel. This 

furnace is part of the equipment of the Northwest 
Experiment Station of the U. S. Bureau of Mines and 
is situated in the College of Mines laboratory of the 
University of Washington. Automatic control for this 
furnace was not to be procured, and, when close regula- 
tion of conditions was wanted, the irregularities of 
hand control caused annoying troubles, until the appa- 
ratus about to be described was installed. So far as the 
author is aware, the apparatus as used is original. 
However that may be, it certainly furnishes an accurate 
and sensitive means of control and can be made by any 
intelligent workman at low cost. As installed for a 
single-phase furnace it is as follows: 

Two ordinary 40-watt tungsten filament lamps are 
set upright on a shelf near the meter board and in full 
view from the hand controls. Each lamp is connected 
to one electrode (or busbar) as shown in the illustration. 

For convenience it is well to have the left-hand lamp 
connected to the left-hand electrode, and so on. Both 
lamps have a common connection to the metal bath in 
the furnace. Usually all that is necessary is to con- 
nect them to the shell of the furnace, but if that does 

not work, a steel bar can be buried in the hearth similar 

to the bottom electrode of a Girod furnace. 
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In operation, the brilliancy of the filament will vary 
with the drop in potential between the electrode and the 
bath. A lamp of this type will glow dull red at 15 volts 
and will safely stand surges up to 125 volts. When the 
power is on and no arc has been drawn, the lamps will 
simply be in series across the busbars and will glow 
with equal brilliancy. When current is flowing through 
the furnace they are lighted equally only when both arcs 
are exactly the same—that is, have the same length and, 
therefore, the same resistance. The slightest change in 

either are is quickly and accurately indicated by the 
lamps. If one electrode should touch the bath its pilot 
light would instantly go black. These lights, therefore, 
show the exact position of the electrodes at all times, 
the value of which has already been explained. To in- 
stall this apparatus for three-phase operation it is nec- 
essary merely to add one more lamp. 

Homemade Guard for a Transit Circle 

By CLAUD HAFER 

A leather guard to protect from the weather the circle 
of a transit is shown in the accompanying sketch. It 

costs about $1, whereas the guard supplied by the 
manufacturer costs $8 or $10. 

Three pieces of leather are required: two semi- 
circular pieces and an angular ring. The ring fits the 

Solid leather on upper half. 
of both faces of circle.. 

‘ 

Stitching 
“waxed thread. == -- =~, 

Se old —— 

“4 - =, 
a 

Copper wire Two thicknesses of 
fastening ~~s, leather to fill space’ 

_-between standard 
“ and the plane of 

the circle. 

Leather guard for transit 

outside of the vertical circle of the instrument and 
the vernier. The semicircular pieces are secured to the 
ring after first having cut flat, wide channels to permit 
the face of the circle to turn without developing undue 

friction. 
The large circle is divided at the bottom and fits over 

the telescope axis and easily slips over the circle. It is 
then laced to the transit standards, and the two ends 
are laced together. A double thickness of sole leather 
across the bottom fills the remaining space and gives 

rigidity. 
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Recent Patents 

yesscasccessessonces | 
Recovery of Metal From Fume—No. 

1,435,505. Archibald Scott, Humboldt, 
Ariz., assignor to Western Metallurgical 
Co., Humboldt, Ariz. Fume precipitate 
containing metallic chlorides and sul- 
phur is mixed with a reducing agent and 
a basic reagent capable of combining 
with the chlorine present. The mixture is 
heated in a reducing atmosphere, there- 
by reducing a portion of the metal of 
such chlorides to metallic form, forming 
a matte containing the rest of the metal, 
and a slag containing the chloride of 
the basic reagent used. Patent No. 
1,435,506 covers the addition of sulphur 
in sufficient quantity to carry all the 
metals into the form of matte after 
heating, and of a basic reagent to form 
a slag containing the chloride of the re- 
agent used. 

Electrolytic Zinc—No. 1,435,703. J. 
T. Ellsworth, Park City, Utah. The 
patent covers the removal of antimony 
from electrolytic zine solutions by pre- 
cipitation with hydrogen sulphide and 
separating the resulting precipitate 
from the solution. 

Treating Zinc-Lead Ores—No. 1,435,- 
891. N. C. Christensen, Salt Lake City. 
The process covers the treatment of 
ground zinc-lead ores and concentrates 
with a hot acid concentrated chloride 
solution, thereby dissolving the lead and 
silver in the galena as_ chlorides, 
separating the pregnant chloride solu- 
tion from the residue of ore, and pre- 
cipitating the lead therefrom by elec- 
trolysis, treating the residue of ore 
with hot concentrated sulphuric acid, 
thereby dissolving the zinc as a sul- 
phate, separating the hot pregnant acid 
solution from the remainder of the ore, 
cooling it, and precipitating zinc sul- 
phate therefrom. Patents Nos. 1,434,- 
085, 1,484,087, and 1,434,088, also is- 
sued to Mr. Christensen, cover similar 
work on zinc-lead ores. 

Metallic Arsenic—No. 1,433,533. J. F. 
Cullen, Midvale, Utah, assignor to U. S. 
Smelting, Refining & Mining Co. Metal- 
lic arsenic is produced by feeding solid 
arsenic oxide to an incandescent mass 
of carbonaceous material in a reducing 
atmosphere, by which the arsenic is 
reduced and _ volatilized. The _ solid 
elemental arsenic is then removed from 
the gases in a substantially pure state. 

Metal Extraction — No. 1,433,541. 
Paul Freedman, London, and Ernest 
Greetham, Hull, England. Metal-con- 
taining compounds are fused and re- 
duced in a direct-current are furnace in 
an atmosphere of inert gas such as 
argon or helium. 

Dust Settler—No. 1,434,090. N. C. 
Christensen, Salt Lake City. A dust- 
settling chamber for flue gases and such 
materials, comprising a large number 
of sloping surfaces on which the dust 
collects and from which it falls into a 
hopper beneath. 
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Iron Sponge — No. 1,433,854. Alf 
Sinding-Larsen, Vestre Aker, near 
Christiania, Norway. Pulverized iron 
ore is treated with a gaseous reducing 
agent in a heated closed reaction 
chamber for the production of iron 
sponge. The gases are drawn off, and 
passed through a condensing chamber 
by means of which incoming gases are 
preheated. 

Washing Tank—No. 1,434,089. N. C. 
Christensen, Salt Lake City. A counter- 
current washing tank with a series of 
superposed settling chambers, sealed 
openings for discharging the settled 
material from one tray to the next, and 
means for the upflow of the wash fluid 
as desired. 

Electric Reverberatory Furnace—No. 
1,438,381. R. M. Keeney, Denver, Colo. 

An electric smelt- 
ing furnace com- 

* prising a smelting 
and a _ settling 
chamber, a _ flue 
for the gases, out- 
lets for the mol- 
ten products, and 

| electrodes for sup- 
AUEZZZZ A. plying the heat, 
as illustrated in the accompanying cut. 

Ore Concentrator—No. 1,434,386. A. 
S. Hilleke, Birmingham, Ala. A tank 
containing an adjustable baffle extend- 
ing lengthwise of the vessel, means of 
feeding ore above the baffle, and water 
underneath. 

Ore Treatment—No. 1,434,485. A. L. 
D. d’Adrian, Washington, Pa., assignor 
to B. F. Drakenfeld & Co., New York. 
An ore or residue containing chromium, 
zirconium, vanadium, uranium, cobalt, 
silver, or nickel is subjected to heat 
treatment in the presence of chlorine 
gas, to form iron chloride, which is 
then removed. According to Patent 
No. 1,434,486, the heat treatment is 
continued at successively higher tem- 
peratures to form the various chlorides 
of the metals mentioned, which are 
separately condensed and recovered. 

Zinc Ore Treatment—No. 1,434,693. 
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_ J. H. Gillies, East Camberwell, Victoria, 
and P. McP. Gillies, Electrona, North- 
west Bay, Tasmania. Zinciferous ores 
are coarsely crushed and partially de- 
sulphurized, the fines collected and sep- 
arately subjected to a _ sulphatizing 
roast, mixed with the ore and carbo- 
naceous material, and agglomerated. 
The mixture is then volatilized in a fur- 
nace and the furnace clinker re-treated 
to recover precious metals and copper. 
The zinc and lead fume are treated with 
sulphuric acid, and the insoluble lead 
sulphate is separated. The zinc-sul- 
phate solution is purified by heating it 
to about 80 deg. C. and adding barium 
sulphide. The purified solution is then 
electrolyzed. 

Tin-Tungsten Ores—No. 1,431,559. 
F. M. Becket, Niagara Falls, N. Y., as- 
signor to Electro-Metallurgical Co. Tin- 
bearing tungsten ores of the wolframite 
type are ground and roasted, and the 
tungsten is extracted by an alkaline 
solvent whereby a substantially tin-free 
solution is obtained. 
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Chloridizing Leaching—No. 1,432,858. 
Harry Hey, Melbourne, Victoria. Ores 
containing silver and lead in the form 
of chlorides are leached with a hot 
brine solution containjng a substance 
having a chloridizing effect (as ferric 
chloride). The leaching is done as 
rapidly as possible to prevent reversion 
of the silver chloride by reactions with 
the sulphides present. 

Roasting and Sintering—Nos. 1,433,- 
348-55 inclusive. A. S. Dwight, New 
York, assignor to Dwight & Lloyd 
Metallurgical Co., New York. This 
series of patents covers the Dwight- 
Lloyd sintering machine. Most of them 
were originally filed in 1907, the orig- 
inal applications being divided and the 
applications for the present patents be- 
ing filed in 1912. 

Metallurgy of Radium-Bearing Ores 
—No. 1,438,357. W. F. Bleecker, Boul- 
der, Colo., assignor to the Tungsten 
Products Co., Boulder, Colo. The finely 
divided ore is mixed with a liquid and 
about 50 per cent of sodium carbonate, 
heated under pressure to a high tem- 
perature, and the alkaline liquor sep- 
arated from the residue. The residue 
is then treated with an acid, the solution 
filtered off, and the radium recovered 
in solution. 

Grinding Mill—No. 1,437,599. P. T. 
Lindhard, Brooklyn, assignor to F. L. 
Smidth & Co., New York. A screening 
arrangement within a tube mill to seg- 
gregate the fine and coarse material 
in each end of the mill. 

Leaching Copper Ore—No. 1,438,869. 
H. B. Slater, Riverside, Calif. Copper 
ore containing in part, at least, sul- 
phide, is leached with an excess of acid 
solution and thereafter treated with a 
chlorine oxygen compound in the pres- 
ence of free acid. 

Zinc Slag Treatment—No. 1,438,643. 
K. S. Guiterman, Lawrence, N. Y. Zinc 
slags containing large amounts of iron 
are smelted in the presence of a reduc- 
ing agent and an iron-replacing agent 
which will minimize the solvent action 
of the iron present and which will per- 
mit the formation of a secondary slag 
substantially free from iron. From this 
secondary slag, the zinc or other non- 
ferrous metal is separated. 

Flotation Reagents— No. 1,438,590. 
C. N. Forrest, Rahway, N. J., assignor 
to the Barber Asphalt Paving Co., Phila- 
delphia. This patent covers a flotation 
process using a liquid hydrocarbon ob- 
tained from the destructive distillation 
of gilsonite, and characterized by a high 
percentage of unsaturated hydrocarbons. 

No. 1,438,435. H. E. Fredrick, San 
Francisco, assignor of 23.34 per cent to 
W. H. Bissell; 23.33 per cent to F. S. 
Sinnicks; and 23.33 per cent to G. H. 
Henry, all of San Francisco. In this 
case the reagent consists substantially 
wholly of an acridine constituent. 

No. 1,438,486. H. E. J. Fredrick, and 
assigned as in the immediately preced- 
ing patent, covers a substantially neu- 
tral flotation agent consisting of a hy- 
droxy acid compound and a nitrogen- 
cyclo compound in substantially neu- 
tralizing proportions. 
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Code of Ethics Adopted by 
Mechanical Engineers 

A.S.M.E. First to Act on Draft of Joint 
Committee of Five National 

Societies 

Adoption of a code of ethics, govern- 
ing its membership of approximately 
20,000, is announced by the American 
Society of Mechanical Engineers. Ulti- 
mately, it is expected, this code, which 
was prepared by a joint committee of 
the national engineering societies, will 
apply to the entire engineering profes- 
sion, embracing more than 200,000 pro- 
fessional engineers. 

The text of the code, as given out 
in New York City by John L. Harring- 
ton, of Kansas City, new president of 
the A.S.M.E., follows: 

_ “Engineering work has become an 
increasing y important factor in the 
progress of civilization and in the wel- 
fare of the community. The engineer- 
ing profession is held responsible for 
the planning, construction, and oper- 
ation of such work, and is entitled to 
the position and authority which will 
enable it to discharge this responsibility 
and to render effective service to 
humanity. 

“That the dignity of their chosen 
profession may be maintained, it is the 
duty of all engineers to conduct them- 
selves according to the principles of 
the following code of ethics: 

“1. The engineer will carry on his 
professional work in a spirit of fairness 
to employees and contractors, fidelity to 
clients and employers, loyalty to his 
country, and devotion to high ideals of 
courtesy and personal honor. 

“2. He will refrain from associating 
himself with or allowing the use of his 
name by an enterprise of questionable 
character. 

“3. He will advertise only in a digni- 
fied manner, being careful to avoid mis- 
leading statements. 

“4. He will regard as confidential any 
information obtained by him as to the 
business affairs and technical methods 
or processes of a client or employer. 

“5. He will inform a client or em- 
ployer of any business connections, 
interest or affiliations which might in- 
fluence his judgment or impair the dis- 
interested quality of his services. 
_ “6. He will refrain from using any 
improper or questionable methods of 
soliciting professional work and will 
decline to pay or to accept commis- 
sions for securing such work. 

“7, He will accept compensation, 
financial or otherwise, for a particular 
advice, from one source only, except 
with the full knowledge and consent of 
all interested parties. 

“8. He will not use unfair means 
to win professional advancement or to 
injure the chances of another engineer 
to secure and hold employment. 

“9. He will co-operate in upbuilding 
the engineering profession by exchang- 
ing general information and experience 

with his fellow engineers and students 
of engineering and also by contributing 
to work of engineering societies, schools 
of applied science and the technical 
press. 

“10. He will interest himself in the 
public welfare, in behalf of which he 
will be ready to apply his special knowl- 
edge, skill, and training for the use and 
benefit of mankind.” 

The representatives of the A.I.M.E. 
on the joint committee which drew up 
the code were J. Parke Channing and 
Philip W. Henry, of New York. 

San Francisco Section of A.I.M.E. 
Condemns Labor Editorials 

A resolution condemning certain edi- 
torials on labor that have appeared in 
Mining and Metallurgy, published by 
the A.I.M.E., has been adopted by the 
San Francisco Section of the Institute. 
It was introduced by Wilbur H. Grant, 
C. E. Grunsky, Jr., and Charles E. 
Bunker. It reads as follows: 

“Whereas, it is vital to the future 
usefulness of the American Institute 
of Mining and Metallurgical Engineers, 
as a body, and to the members indi- 
vidually, that all editorials and con- 
tributions printed in the official organ 
of our Institute represent the senti- 
ments of the majority of its members; 
and, 

“Whereas, it is the function of engi- 
neers to take the lead in eliminating 
waste in industry, which includes secur- 
ing the co-operation of labor with 
capital for the benefit of society; and, 

“Whereas, our Institute, through the 
Federated Engineering Societies, is 
endeavoring to perform dignified con- 
structive work on basic problems for 
the public welfare; be it 

“Resolved, that sarcastic or abusive 
editorials against labor are inconsistent 
with the desire of the Institute mem- 
bers to secure efficient labor in Amer- 
ican industry; and be it further 

“Resolved, that the San Francisco 
Section of the A.I.M.E. respectfully 
offers the constructive suggestion that 
no editorials or papers be published in 
Mining and Metallurgy, with the ap- 
prova! of our executive officers, that 
cause distrust on the part of either 
labor or capital of our ability to deal 
fairly with either, considering the same 
destructive rather than constructive, 
and tending to increase the difficulties 
involved in securing efficiency in in- 
dustry.” 

Gold-Mining Conditions 
To Be Studied 

A report on the status of the gold- 
mining industry as of Dec. 1 is to be 
prepared by the American Gold and 
Silver Institute for use in connection 
with the gold legislation which is to be 
considered at this session of Congress. 
A questionnaire has been sent to each 
member of the institute’s advisory 
board. 

Industrial Standardization 
Progressed in 1922 

Chairman of A.E.S.C. Reviews Advance 
Made During Year—Hoover’s 

Organization Has Helped 

Albert W. Whitney, chairman of the 
American Engineering Standards Com- 
mittee, in reviewing industrial standard- 
ization in 1922, says: 

“The year 1922 has seen greater 
activity in industrial standardization 
than any other year in the history of 
American industry. Notable progress 
was made during the year in standard- 
ization of raw materials, of manufac- 
turing processes, and of finished prod- 
ucts by individual firms, by industrial 
and technical associations, and by bodies 
that are working on national and inter- 
national lines. 

“One of the most far-reaching accom- 
plishments of the year was the organ- 
ization, on a working basis, of the 
Federal Specifications Board, which de- 
velops and approves the specifications 
under which all government purchases 
are made, and the development of a 
plan of co-operation between this 
board and the American Engineering 
Standards Committee; the carrying out 
of this plan should go far toward 
eliminating the difference between 
specifications for government purchases 
and specifications for ordinary com- 
mercial supplies, and should thereby 
result in the saving of millions of dol- 
lars both for the government and for 
industry. 

“The organization of Secretary 
Hoover’s Division of Simplified Prac- 
tice and its entrance into the industrial 
field has had a highly stimulating effect 
on the industrial standardization move- 
ment and has helped in particular to 
press home to the business man that 
standardization is one of the main ap- 
proaches to efficiency and the elimina- 
tion of waste. The Division of Simpli- 
fied Practice has already brought about 
standardization of paving brick, of beds, 
mattresses and springs, and of metal 
lath. It now has under way the stand- 
ardization of lumber and other prod- 
ucts. The distinction between the basis 
for this work and that of the American 
Engineering Standards Committee lies 
in the fact that the Division of Simpli- 
fied Practice devotes itself particularly 
to that part of the field in which the 
decision must be made on a non-tech- 
nical basis. 

“Great advances have been made by 
industry itself on the more technical 
side. More than 120 standardization 
undertakings now have an official status 
before the American Engineering Stand- 
ards Committee, forty-three of them 
having been initiated within the last 
year; this is an increase of more than 
50 per cent. Of the twenty-eight indus- 
trial standards developed and approved 
by the American Engineering Stand- 
ards Committee since its organization 
in 1918, thirteen were approved within 
the past year. The efforts to develop 
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national safety codes, which have been 
under way for a number of years, began 
for the first time to bear fruit. . 

“Another outstanding accomplish- 
ment in the industrial standardization 
work of this year was the development 
of the ‘standardization-by-conference’ 
idea, in which all of the interests in- 
volved in the subject, including pro- 
ducers, consumers, and representatives 
of the public and government, partici- 
pate in deciding: first whether stand- 
ardization is to be undertaken; second, 
what shall:be its scope, and, third, 
what shall be its relation to other 
standardization work. 

“The year 1922 saw also the develop- 
ment of an increased interest in indus- 
trial standardization and an increased 
appreciation of its effect on production 
efficiency, distribution of costs, and con- 
sumer demand, on the part of such 
‘mportant commercial bodies as_ the 
International Chamber of Commerce, 
the Chamber of Commerce of the United 
States, and the New York State Cham- 
ber of Commerce... . 

“The last year saw important develop- 
ments in international standardization. 
There are now national standardiza- 
tion bodies in fifteen foreign coun- 
tries, and a report recently received 
by the American Engineering Stand- 
ards Committee indicates that plans are 
under way for the development of such 
work in each of the South American 
republics. . . . ” 

Arizona Business Men Hold 
Second Annual Convention 

The second annual convention of the 
Arizona Industrial Congress, which was 
organized Dec. 16 last year, was held at 
Phoenix, Dec. 18-19. The major indus- 
tries of the state were included in the 
scope of the program, the various ses- 
sions being devoted to consideration of 
topics dealing with livestock, public 
utilities, agriculture, mining, business 
and finance, and other topics of a gen- 
eral nature. P. G. Spilsbury, president 
of the Congress, delivered an address 
on “Results of Co-operation” at the 
opening session. 

T. H. O’Brien, general manager of 
the Inspiration Consolidated Copper 
Co., presided at the session on mining. 
The speakers at this session included 
James F. Callbreath, secretary of the 
American Mining Congress, who spoke 
on “National Mining Problems,” and 
Robert E. Tally, general manager of 
the United Verde Copper Co. 

Jules Boulvin Prize Offered 
by Belgian Society 

The Association of Engineers of 
Ghent, Belgium, composed of alumni of 
the Special Institutes of Ghent, have 
founded a prize, under the name of the 
“Jules Boulvin International Prize,” to 
be awarded to the author of the best 
paper on “Mechanics as Applied to 
Machines.” The prize is to be triennial 
and is to consist of the interest at 6 
per cent on 14,000 francs represented 
by bonds of which the association will 
remain the holder. The amount of the 
non-awarded prizes is to be added to 
the original capital of the foundation. 
The prize will be awarded in February, 
1925, for the first time. 
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Sidney J. Jennings is in San Fran- 
cisco. 

J. C. Kinnear was recently in San 
Francisco. 

Stanly A. Easton paid a short visit 
to San Francisco early in December. 

J. A. Agnew has become a director of 
the Consolidated Goldfields of South 
Africa. 

W. B. Mean, of New York, is now in 
San Francisco, where he has established 
an office. 

Colonel O. B. Perry and E. E. Me- 
Carthy, of the Yukon Gold Co., are in 
San Francisco. 

C. W. Purington has arrived at Van- 
couver from Yokohama, and will pro- 
ceed shortly to Boston. 

Dr. W. L. Goodwin, who has been in 
charge of the prospectors’ classes in 
northern Ontario, has returned to 
Toronto. 

D. L. H. Forbes, manager of the 
Teck-Hughes Gold Mines, Ltd., attended 
the annual meeting of the company in 
New York. 

J. <A. Burgess * has returned to 
Berkeley, Calif., after completing sev- 
eral mine inspections near Rochester 
and Winnemucca, Nev. 

Bulkeley Wells, president of the 
Metals Exploration Co., returned to his 
Denver office on Dec. 5, from a three 
weeks’ visit in New York. 

Samuel Lewisohn, treasurer of the 
Miami Copper Co., has completed his 
annual visit to the company’s property, 
and has returned to New York. 

Dorsey A. Lyon, chief metallurgist 
of the Bureau of Mines, has returned 
to Washington after an inspection visit 
to the Columbus and Urbana experi- 
ment stations. 

Chris. G. Dobson, who has been an 
instructor in the College of Engineering 
at the University of Washington, is 
now associated with the Glenville A. 
Collins Engineering Co. as _ superin- 
tendent of the Drum Lummon mine, 
Hartley Bay, B. C. 

G. F. Loughlin, head of the mineral 
resources division of the U. S. Geolog- 
ical Survey, has been appointed sec- 
retary of a committee consisting of 
producers, manufacturers, and repre- 
sentatives of government bureaus which 
is considering ways of improving the 
arsenic situation. 

Kio Sudzuki, mechanical engineer, 
and Zenji Indo, mining engineer, both 
of the Hitachi mine, Kuhara Mining Co., 
Ibaraki-ken, Japan, are in San Fran- 
cisco. They plan an extensive trip for 
the study of flotation and concentra- 
tion of low-grade cupriferous pyritic 
ores. 

Gelasio Caetani, Italian Ambassador 
to the United States, arrived in New 
York on Dec. 21, and the following 
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morning a delegation of mining engi- 
neers visited him at the Ritz. Prince 
Caetani is now in Washington. He has 
accepted the invitation to speak at the 
dinner for the members of the A.I.M.E., 
to be given on Feb. 21. 

James F. Callbreath, secretary of the 
American Mining Congress, was in 
Denver on Dec. 20, conferring with 
officials of the state mining organiza- 
tion regarding legislation pending in 
Congress, and also respecting questions 
that will come up for consideration at 
the annual meeting of the Colorado 
Metal Mining Association to be held 
in Denver, on Jan. 16 and 17. 

R. A. F. Penrose, Jr., has been 
elected president of the Academy of 
Natural Sciences, of Philadelphia, suc- 
ceeding John Cadwalader, who was 
elected in 1918. 

Dr. Penrose is the author of a num- 
ber of papers and books dealing with 
economic geology. He was one of the 
delegates from the United States who 
attended the International Geological 
Congress held at Brussels last August. 

Dr. Penrose is a distinguished geol- 
ogist and mining engineer. He was 
born at Philadelphia in 1863. He re- 
ceived in 1884 the A.B. degree at 
Harvard, and in 1886 the degrees of 
A.M. and Ph.D. He was first appointed 
by the Texas Geological Survey as geol- 
ogist in charge of a survey of eastern 
Texas, and the following year he made 
detailed reports on the manganese and 
iron-ore regions of Arkansas. He lec- 
tured for a year on economic geology 
at the Leland Stanford University, then 
became special geologist for the U. S. 
Geological Survey to examine and re- 
port on the gold districts of Cripple 
Creek, Colo. For the next sixteen years 
he was professor of geology at the 
University of Chicago. 

OBITUARY 

? 

John Owens, aged _ seventy-eight, 
pioneer of the iron region of St. Louis 
County, Minn., and first president of 
the villages of Tower and Virginia, died 
recently at his home in Duluth. He 
was the first to reside in the township 
bearing his name, and with a mining 
crew located the famous Commodore 
mine, at Virginia. This was the first 
mine in the Virginia group where actual 
development was done. 

Captain William White, superintend- 
ent of mines in the Virginia district 
of the Mesabi Range for the Republic 
Iron & Steel Co., died Dec. 16 at Vir- 
ginia, Minn. He was a pioneer of the 
Michigan copper district and the Mesabi 
Range. He was a native of Cornwall, 
England, where he was born in 1851. 
Prior to entering the employ of the 
Republic company, in 1905, he was in 
charge of operations at the Grant mine 
for the Jones & Laughlin interests. 
He also served as superintendent of the 
Meadow and Fowler mines. 
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WO good-sized copper producers will resume early in 
These are the Calaveras 

Copper Co. at Copperopolis, Calif., and the Magma Cop- 

the new year, say reports. 

per Co. at Superior, Ariz. 
The Inspiration Copper Co. is buying equipment for 

its new “Porphyry” shaft at Miami, Ariz. 
Colorado Metal Mining Association will endeavor to 

have proposed “blue-sky” law amended. 
A consolidation of twenty companies in the Lake 

Superior iron-mining region will include the M. A. 
Hanna Co. and sundry furnace and shipping interests. 

Leading Events 
Mine operators in eastern British Columbia protest 

against “excessive” government inspection, which they 
claim has obstructed development of the industry. 

The Keystone Mining Co. is ready to start its con- 

800 level. 

centrator at Park City, Utah. The ore averages 35 

per cent lead and 10 oz. silver. 
The Verde Central, at Jerome, Ariz., has ore on the 

Budget trimmers in Congress ask the Geological Sur- 
vey and the Bureau of Mines to justify appropriation 

for their continued existence. 

Colorado Metal Mining Associa- 
tion Will Fight “Blue-Sky” 

Law in Present Form 

At the Twenty-fourth General As- 
sembly of Colorado, which will convene 
in Denver on Jan. 2, 1923, legislation 
affecting the metal-mining industry is 
embraced in a proposed “blue-sky” 
bill, amendments to the Industrial 
Compensation Act, and a reapportion- 
ment of legislative districts which would 
deprive the mining counties of a large 
part of their representation in the Colo- 
rado Legislature. A drastic “blue-sky” 
bill has been proposed, providing for 
a state commission to pass upon and 
authorize the issue of securities if ap- 
proved by the board. This measure will 
be opposed by the substitution of a 
measure approved by the Colorado 
Metal .Mining Association, which pro- 
vides for the simple filing of a declara- 
tory statement of essential facts con- 
cerning a promotion before its se- 
curities can be offered for sale to the 
general public. The bill also strengthens 
the Colorado law against fraud and 
misrepresentation. 

Calaveras Copper Co. Almost 
Ready to Resume 

The Calaveras Copper Co. will resume 
operations at Copperopolis, Calif., early 
in 1923. The mine has been shut down 
for more than two years. More or less 
development has been in progress, how- 
ever, and the 500-ton concentrator and 
smelting plant has been rehabilitated 
and are ready for operation. S. M. 
Levy, manager of the plant and mine, 
has announced that improvements to 
cost $200,000 will be made in the plant 
to inerease tonnage and reduce costs. 

Merger Will Include Twenty-two 
Lake Superior Companies 

Iron Mining, Coal Mining, Shipping, 
and Furnace Operations Are In- 

cluded in New Corporation 

A consolidation of twenty-two com- 
panies, including M. A. Hanna & Co., 
one of the largest independent iron ore 
operators in the Lake Superior district, 
has been recently announced. The new 
corporation will be known as the M. A. 
Hanna Co. and will control or have a 
large interest in iron mines, bituminous 
and anthracite coal mines, Lake vessels, 
and blast furnaces. It is proposed in 
the reorganization that $12,000,000 of 
7 per cent cumulative first preferred 
stock shall be offered for sale. From 
the proceeds of this sale certain obliga- 
tions shall be met and the remaining 
sum will be used as a working capital. 

New Cyanide Plant Proposed 
for Bellehelen, Nev. 

It is reported on good authority that 
the Wellington Mines Co., of Breckin- 
ridge, Colo., has secured an option on 
the property of the Bellehelen Merger 
Mines Co., at Bellehelen, about 50 miles 
east of Tonopah, Nev., and will start 
construction on a 50-ton cyanide plant 
immediately after the first of the year, 
the plant to be completed late in April. 
Ore reserves above the tunnel level are 
stated to be 14,000 tons of positive and 
probable ore, of an average value of $32 
per ton. The best showing and possi- 
bilities are below the tunnel level in a 
winze, where the vein is said to be 
wider and stronger than above; in one 
place assays average $200 per ton 
across 3 ft. This shoot will be de- 
veloped further. 

Too Much Inspection Already, 
- Say British Columbia 

Operators 
The Mining Association of Interior 

British Columbia held its annual meet- 
ing at Nelson recently, when the fol- 
lowing officers were elected: P. R. 
Bruce, president; J. P. MacFadden, vice- 
president; W. H. Burgess, secretary- 
treasurer, and H. Giegerich, auditor. 
T. H. Bingay, S. G. Blaylock, Wilfred 
Cameron, and W. T. McDowell di- 
rectors. The meeting was well attended 
by representative mine and smelter 
operators, and a vigorous protest was 
made against the appointment of a 
government electrical inspector, with 
arbitary powers. It was pointed out 
that already there were about twenty 
different inspectors, of one kind and 
another, that the mine operators had to 
satisfy, and the multiplication of in- 
spectors markedly hampered effective 
operations. Disappointment was ex- 
pressed that up to the time of the meet- 
ing the government had not advised 
the association as to measures allevi- 
ating excessive taxation. 

Severe Weather Has Hampered 
Mining in Northwest 

Mining operations throughout the 
Northwest and in British Columbia have 
been greatly retarded the last two 
weeks on account of severe winter 
weather, the worst that has been expe- 
rienced in forty years. The ground is 
covered with from two to six feet of 
snow and the thermometer registers 
from 6 to 32 deg. below zero. Shippers 
are busy blasting ore from frozen ore 
bins and cars and a famine in water 
from frozen streams has made oper- 
ation impossible at some properties. 
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Equitable Trust Co. Serves 
Writ on Canada Copper 

Corporation 

More Than $8,000,000 Has Been In- 
vested in Development in British 

Columbia—Plant Operated 
One Month in 1920 

A writ involving the holding of $2,- 
500,000 in debentures of the Canada 
Copper Corporation was filed at the 
court house at Vancouver, B. C., on Dec. 
14, by the Equitable Trust Co., of New 
York. The plaintiff asks that a receiver 
be appointed and that an injunction be 
issued, restraining the defendant from 
disposing of any of its property. The 
plaintiff also seeks a decision by the 
court that it is entitled to the first lien 
on the assets of the corporation. 

The Canada Copper Corporation was 
organized in March, 1914, to take over 
the property and good will of the Bri- 
tish Columbia Copper Co., which had 
been operating mines and a smelter at 
Greenwood for some years, and which 
had started to develop a group of min- 
ing claims at Copper Mountain, 12 miles 
from Princeton. The Canada corpora- 
tion continued to develop the Copper 
Mountain property, and now claims to 
have 11,000,000 tons of ore averaging 
1.75 per cent of copper and small quan- 
tities of gold and silver in sight. - It has 
built a 2,000-ton concentrator: at Allen- 
by, four miles from the mine, and the 
Kettle River Railway Co. built a 12- 
mile spur from Princeton to the mine 
and concentrator, while the West Koote- 
nay Power & Light Co. built a long 
high-tension line to provide mine and 
plant with power. What lien the last 
two concerns, which are virtually sub- 
sidiaries of the Canadian Pacific Rail- 
way Co., have is not known, but it is 
likely that it is a strong one. Includ- 
ing railway spur and power line, more 
than $8,000,000 has been spent: in the 
development of this property. 

The corporation put the plant into 
operation in the fall of 1920, and ran it 
for a little less than a month. The 
plant was closed at the end of October, 
1920, and has not been operated since. 
Without doubt, the corporation en- 
countered a great deal of hard luck. 
The plant was built and the mine de- 
veloped at a time when supplies were at 
their highest and when labor was costly 
and recalcitrant. Strike followed strike, 
delaying construction work, and finally 

when the mill was finished it was put 
into operation at a time when well-es- 
tablished and strongly financed con- 
cerns were closing in all parts of the 
country. It is believed that the prop- 
erty is a good one, but its development 
and the construction of the plant have 
been far too costly.’ 

Spanish Mines to Resume 
_ By Cable from Reuters to 

‘Engineering and Mining Journal-Press”’ 

Madrid, Dec. 19.—The Cote Minero 
Profunda intends to resume activity at 
the Profunda mine, at Carmenes, in the 
Province of Leon. The ore contains 
3 to 4 per cent copper and 1 to 14 per 
cent cobalt. 
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Magma Copper Co. Will Resume 
Output Early in 1923 

It is reported that stoping will be 
resumed by the Magma Copper Co. at 
Superior, Ariz., early in the coming 
year. Work there now consists mainly 
of development and construction, and 
the only ore produced is that coming 
from the development work. The mill 
is being doubled in size, and when com- 
pleted will have a capacity of 600 tons 
per day. Excavation for the founda- 
tions for the new smelter is under way, 
and is expected to be completed by the 
time shipments of the structural iron 
begin to arrive. Material for the con- 
struction of this smelter has been de- 
layed awaiting the completion of the 
standard-gage railroad that is being 
built from Magma Junction to the mine 
to supplant the narrow-gage line that 
has become inadequate. 

Inspiration Company Progresses 
With “Porphyry” Shaft 

Representatives of large equipment 
houses are at the Inspiration Consoli- 
dated Co.’s mine at Miami, Ariz., 
figuring on the needs of the new Por- 
phyry shaft, which is to be equipped 
with a 2,000-hp. hoist of the semi!- 
automatic type similar to the one at 
what is now the main shaft. This 
shaft is the largest in the state, and 
the installation when completed will be 
among the largest in the United States. 
It is connected to the Live Oak mine 
with a large haulage drift through 
which ore from the Live Oak orebody 
is to be hauled by means of the com- 
pressed air locomotives. The Porphyry 
shaft has been under construction for 
over a year. A new railroad is being 
run to the shaft head, and it is expected 
to be a year before the hoist is installed 
and the equipment is ready for oper- 
ation. 

Sacrifice Right Eye to Save Left, 
Says Industrial Commission 

In the case of Steve Zdunich, who 
received injury to his right eye in an 
accident occurring in the course of his 
employment at the Daly West mine, 
in Park City, Utah, the possibility of 
injury to the left eye owing to the 
diseased condition of the right has 
arisen. The State Industrial Commis- 
sion has ordered that Zdunich submit to 
the removal of his right eye, or that 
he forfeit all rights to compensation for 
injuries which may result to the left 
eye by reason of the ailment of the 
right. Oculists who have examined the 
eye are unanimous in the opinion that 
it is desirable to remove the injured 
eye for the benefit of the good one. 
-The operation, it was ordered, was to be 
performed at the expense of the mining 
company or insurance carrier on or 
before Dec. 26, 1922. In the event that 
Zdunich complies with the order, he is 
to receive $16 a week for 120 weeks 
beginning Sept. 22, for such total dis- 
ability as may result from the opera- 
tion, and in addition $16 a week for 
thirty weeks for the loss of 15 per cent 
bodily function, suffered in the accident. 
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Britannia Company Is Completing 
Concentrator in British 

Columbia 

Splendid Recovery From Recent Catas- 
trophes—Ore Reserves Are Largely 

Increased—Total Estimated 
at 10,000,000 Tons 

By Rospert DUNN 

The rehabilitation of the enterprise 
of the Britannia Mining & Smelting 
Co., after the almost total destruction 
of its surface plant by fire and flood, 
is one of the notable features of 1922 
relative to mining in British Columbia. 
Not only has the management exten- 
sively developed the mines, but. it has 
almost completed the construction 
of a concentrating plant of 2,500-ton 
capacity. The building is of steel and 
concrete. New residences have been 
built for employees, wooden railway 
bridges have been replaced by steel 
bridges, and, incidentally, every claim 
against the company as a result of the 
loss of life by flood has been settled. 

Mine development has been confined 
principally to the Victoria mine, on the 
northerly side of Furry Creek, about 
2,000 ft. southeasterly from the Em- 
press, owned by the same company. 
This work consists of about 9,000 ft. 
of workings, in addition to 1,500 ft. of 
diamond drilling. The surface at the 
Victoria was virgin forest on June 23, 
1921. Now there is a camp consist- 
ing of a three-story bunk house, 20 x 
100 ft.; a change house, 25 x 40 ft., a 
cook house with dining room and recre- 
ation hall, and offices for assistant fore- 
man and storekeeper. There also is a 
sawmill with a cutting capacity of 
25,000 board feet per day; and a rope 
tramway, 1,600 ft. long, with ter- 
minals; bunkers; and a large shaft- 
house at the Victoria shaft. The mill 
is to be used chiefly for cutting and 
framing timbers for use in the under- 
ground work in the Victoria, where the 
formation is such that square sets will 
have to be used to mine the ore eco- 
nomically. 

The new concentrating plant is ex- 
pected to be ready to receive ore about 
the beginning of next February. The 
company also has entered into a con- 
tract with the B. C. Electric company 
for electric current equal to about 
6,000 hp. to supplement the Britannia 
power plant. 

The company figures. on 10,000,000 
tons of ore in sight made up as fol- 
lows: Broken ore in stopes, 1,700,000 
tons; reserves of “positive” and “prob- 
able” ore in place, 8,300,000 tons. Of 
this quantity about a million tons of 
ore have been blocked out in the new 
Victoria. 

Broken Hill Junction Mines 
Exploit Carbonate Ore 

By Cable from Reuters to 
“Engineering and Mining Journal-Press’’ 

Melbourne, Dec. 20.—The Broken Hill 
Junction Mining Co. is arranging to re- 
sume the exploitation of its carbonate 
siliceous ores, of which a considerable 
tonnage is available. 
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Granby Consolidated to Increase 
Power Plant Capacity 

The Granby Consolidated Mining, 
Smelting & Power Co., is construct- 
ing an addition to its power plant 
at Anyox, B. C., and will install therein 
a 5,000 hp. vertical reaction turbine, de- 
signed by the Pelton Water Wheel Co., 
and which is to be built at the works 
of its associated company, the Domin- 
ion Engineering Works, Ltd. 

The main power plant of the Granby 
company was constructed in 1913, and 
is situated on tidewater, the turbines 
discharging directly into Granby Bay. 
A notable feature is the fact that nor- 
mally all requirements of both mine and 
smelter have been supplied by water 
power. Not only are the electric gen- 
erators driven by Pelton impulse tur- 
bines, but other similar units drive 
blowers, blowing engines, and compres- 
sors. The total installed water-wheel 
capacity is 8,400 hp. During the war, 
a steam standby plant was constructed 
and it is largely to eliminate the neces- 
sity for operating this plant that the 
extension of the hydro-electric plant is 
being made. 

Water is obtained from Falls Creek, 
a diversion dam, which also provides a 
small amount of storage, having been 
constructed about a mile from the plant. 
To insure sufficient flow during the low- 
water period to provide for the in- 
creased requirements, an additional dam 
for storage alone has been constructed. 

Nicholson Resolution Seeks to 
Stabilize Silver Market 

To provide for the situation which 
will arise when the 207,000,000 oz. of 
silver provided for under the Pittman 
Act have been purchased by the Treas- 
ury at $1 per ounce, Senator Nicholson, 
of Colorado, on Dec. 27 introduced into 
Congress a concurrent resolution pro- 
viding “that the President of the United 
States appoint a commission of nine, to 
be known as a Silver Commission, of 
whom not more than three shall be 
members of the United States Senate 
and not more than three shall be mem- 
bers of the United States House of Rep- 
resentatives; that such commission be 
authorized to communicate with such 
nations as may be feasible, either in- 
dividually or in a joint conference to 
be arranged for that purpose; that 
such commission shall use its influence 
toward the resumption of the use of 
silver in the various monetary systems 
of nations which have abandoned or 
lessened its use, and shall also lend its 
influence toward the adoption of any 

step that may tend to stabilize the value 
of silver in the world’s markets; that 
the commission, after such investiga- 
tion and conferences as it may deem 
advisable, shall report to the President 
its recommendation and findings; that 
no compensation shall be allowed to any 
member of such commission, as such, 
but the actual necessary expenses of the 
commission shall be borne by the United 
States.” Hearings on the resolution 
will begin during the first week of 
January. 
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News from Washington 
By PAUL WOOTON 
Special Correspondent 

The “Survey” and the “Bureau” Justify 
Their Existence 

Called Upon by Committee on Appropriations, Directors Summarize 
Their Accomplishments in Behalf of the Mining and 

Other Industries of the Country 

PECIAL REQUESTS were recently 
made by the Committee on Appro- 

priations of the House of Representa- 
tives, in connection with the budget, 
for concise statements of the activities 
and accomplishments of various govern- 
ment bureaus. 

Dr. P. S. Smith, acting director of 
the Geological Survey, said: 

“As to accomplishments during the 
past year, we count the following in 
the purely geological lines: Surveys and 
investigations of geologic phenomena 
in thirty-two states; investigations 
covering practically all the mineral 
subjects—not all the mineral deposits, 
but all the minerals that are useful to 
man—the iron, the coal, the copper, 
their occurrence, and the amounts of 
their production; investigations of the 
potash materials that may be of prime 
value to the development and continua- 
tion of agriculture; studies of the build- 
ing stones that are of use and the vari- 
ous non-metalliferous products that go 
into our everyday economies; investiga- 
tions in purely geologic lines which 
have been the base on which many gov- 
ernment and private activities have 
been conducted; examination of the 
various geologic conditions on which 
many engineering construction projects 
are based, such as dam sites and fea- 
tures of that sort. In our chemical 
works thousands of chemical determina- 
tions, both quantitative and qualitative, 
of the materials of the earth’s crust 
have been made. 

“In our topographic surveys we have 
surveyed over 13,500 square miles of 
territory and run more than 3,000 miles 
of level lines. 

“In our water-resources work we have 
made over 11,000 measurements of 
streams at more than 1,500 gaging sta- 
tions, and have conducted studies of the 
quality of water as to its mineral con- 
tent for domestic and industrial use and 
irrigation. Nearly 700 samples of 
water were analyzed.” 

In response to a query as to what 
period of time was covered, Mr. Smith 
said: “In all cases the one fiscal year 
1922. We have made studies of poten- 
tial and developed water resources and 
made field investigations on which the 
classification of public lands under the 
various appropriate acts have been per- 
formed. In the land classification 
work we have passed on 25,000 cases. 
During 1922 the Geological Survey has 
published 159 reports and issued some 
75 new maps and have 35 or more in 
progress. We have printed 1,000,000 
copies of topographic maps and have 
sold nearly 600,000 of them and are 
doing a large amount of co-operative 
work for the other government depart- 
ments. Our correspondence, which in 
many instances might be regarded as 
individual reports, runs up into the 
hundreds of thousands of letters. We 

have also maintained, undoubtedly, the 
best geologic: library in this country, if 
not in the world, and during the year 
over 13,000 people have consulted this 
library.” 

The accomplishments of the Bureau 
of Mines are listed by the Bureau offi- 
cials as follows: 

“Studied and experimented as to mine 
accident prevention and established a 
system of permissibility tests and regu- 
lations for explosives, electrical and 
other apparatus suitable for use in 
gaseous mines; demonstrated the dan- 
ger due to dust in coal mines, and 
showed methods, through dampening or 
using rock dust barriers, of localizing 
any explosion. Since 1911, of the total 
fatalities in coal mines, the percentage 
due to large explosions has fallen from 
15.5 to 1.7. 

“Assisted in rescue and recovery 
work at 567 mine fires and explosions 
and trained 82,299 men in first aid and 
mine rescue work. These men and the 
bureau specialists formed the nucleous 
of the gas defense sevice in the war 
and permitted prompt organization by 
the bureau of the gas research station 
later transferred to the Chemical War- 
fare Service. 

“Together with the Army and Navy 
developed helium to a production stage 
for balloon gas use. 

“At a cost of $45,000 to the govern- 
ment developed a public process of 
radium recovery and deposited at hos- 
pitals for treatment of government 
patients $216,000 worth of radium aside 
from that held in government labora- 
tories for research. 

“Sampled and tested millions of tons 
of coal bought by the government; 
tested for improvement in operation 
numerous government heating and 
power plants; conducted extensive re- 
searches on fuel combustion resulting 
in marked improvement in general prac- 
tice, and developed a method of feasible 
treatment of lignite on public land 
yielding a domestic fuel equivalent to 
anthracite. 

“Established and maintained a gov- 
ernment fuel ‘yard, assuring uninter- 
rupted supply to government buildings 
in the District of Columbia at a marked 
economy. | 

“Established mining experiment sta- 
tions in various parts of the country 
and conducted research in mining, 
metallurgy, and mineral technology 
fundamental to safety and efficiency in 
those industries. 

“Organized and directs a system of 
inspection and control of mines, gas and 
oil wells on the public lands essential 
to the enforcement of the leasing act 
and collection of public revenues and 
introduced methods of control of oil and 
gas wells resulting in savings many 
times larger than the cost. s 

“Stimulated the conscience of the in- 
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dustry to appreciation of the lamentable 
loss of life and the waste of irreplace- 
able national resources, and served_as 
the nucleus around which has gathered 
a country-wide concerted effort of min- 
ing men of all classes to better the 
conditions under which they live and 
work.” 

Apropos of the appropriation for 
mining experiment stations, H. F. Bain, 
the director of the Bureau, offered this 
information: 

“The Berkeley station is devoted to 
solving the more abstruse chemico- 
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durance tests were made on 600 pieces 
of such special steels. 

“The War Minerals Supply Division 
was created during the year to handle 
problems arising through the work of 
the General Staff of the Army and 
having to do with keeping constantly 
informed as to availability, price, metal- 
lurgical recovery, etc., of certain criti- 
cal war minerals. It is a small skeleton 
organization capable of being expanded 
or taken over at the beginning of any 
war, and meanwhile serving important 
functions as a source of authoritative 
information.” 

60,000,000 Oz. More 

Purchases of silver under the Pittman 
Act during the week ended Dec. 16 
totaled only 68,000 oz. To the week’s 
total, however, was added the aggre- 
gate of a considerable number of smail 
purchases made at San Francisco and at 
Denver. The San Francisco purchases 
totaled 925,000 oz. and those at Denver 
325,000 oz. These purchases were made 
between July 1 and Nov. 30. This 
brings the total purchase under the 
Pittman Act to 146,922,412 oz. 

Smelter of the Granby Consolidated Mining, Smelting & Power Co. at Anyox, B. C. 

physical problems arising in all the 
stations studying metallurgy. Within 
the year studies of the behavior of sil- 
ver in chloride volatilization were* made 
and improved methods of assaying for 
silver developed. Purification of cop- 
per sulphate solution was- studied -as 
one step in the work of developing 
methods for treating the large bodies of 
low-grade oxidized copper ores of the 
West. Several similar studies were 
under way. 

“The Reno station is devoted to study 
of the rare and precious metals. As a 
result of studies made on the precipita- 
tion of gold and silver from cyanide 
solution, a cheaper form of cyanide has 
been adopted for metallurgical use of 
the big silver-mining companies in 
Nevada. 

“At the Salt Lake City station the 
work of the year was mainly on (1) 
application of volatilization processes 
to treatment of low-grade ore; (2) 
fundamentals in the treatment: of oil 
shale; (3) application of the microscope 
to solution of various complex ore- 
dressing problems. 

_ “At Moscow, Idaho, following pre- 
liminary work at the station, a mining 
company applied sodium phosphate to 
experimental treatment of zinc-lead ore 
with conspicuous success. The research 
of the year on flotation also paved the 
way to more scientific control of this 
important process. ~  - 

_ “In the study of health and sanita- 
tion in metal mines special surveys were 
made of dust and ventilation problems 
In selected mines in California, Nevada, 
Arizona, and Montana, and important 
recommendations made looking to im- 
provements where needed. 

“In the effort to utilize the rare min- 
erals several series of molybdenum 
and cerium steels were made up at the 
alloy laboratory at Ithaca, N. Y., and 
studied as to availability for use. En- 

News by Mining Districts 
By Special Correspondents in the Field 

Johannesburg Letter 

Chilean Earthquake Recorded in 
South Africa 

By JOHN WATSON 

Johannesburg, Nov. 21—On Satur- 
day, Nov. 11, at 6:45 a.m., the seismo- 
graph at the Union Observatory began 
to record vibrations and continued to 
do so till 9:45 a.m., the earth quivering 
for three hours. A second less pro- 
nounced vibration was recorded between 
10:10 and 10:20 a.m. These vibrations 
were announced in the evening paper of 
Nov. 11 and it was fully expected that 
a big earthquake had taken place. Later, 
cables announced the earthquake at 
Coquimbo, La Serena, and Copiapo, in 
Chile. The second series of vibrations 
were said to be due to the earthquake 
tremors having traveled around the 
world and reached Johannesburg a sec- 
ond time. The distance from Coquimbo 
to Johannesburg is 5,900 miles, and the 
vibrations took seventeen minutes to 
travel. 

On Nov. 16 the manufacture of cal- 
cium carbide and carbon electrodes, at 
Driehoek, on East Rand, was described 
by W. Elsdon Dew and William Alder- 
son to the South African Institute of 
Electrical Engineers. On Nov. 18 the 
combined scientific societies paid a visit 
to three works near Driehoek, where 
they were shown: (a) the casting of 
steel shoes and dies; (b) the manufac- 

ture of carbon electrodes and calcium 
carbide, and (c) the foundry of the 
East Rand Engineering Co., Ltd. A 
large party of visitors was present, in- 
cluding several ladies. 

The Kareepoort alluvial diamond dig- 
gings, in the Wolmaranstad district, 
will be open to the public for pegging, 
from 11 a.m., on Dec. 9, according to 
government proclamation. 

On the Johannesburg Stock Ex- 
change, during the past week, there has 
been a considerable falling off in the 
volume of business. This is probably 
due chiefly to the Turkish political 
crisis. The return of the conservative 
party to power in Britain is generally 
regarded as a “bull” point. Most of the 
leading gold stocks have moved slightly 
upward in value. 

A native riot broke out on the after- 
noon of Nov. 19 at the Kaalplaats dia- 
mond diggings, on the Vaal River, 
about 18 miles from Vereeniging. A 
population of about 3,500 white diggers 
and about the same number of natives 
are living there. The whites live in 
the central area and are surrounded by 
three native locations on their outer 
ring. Rumors have been afloat of the 
natives adopting a threatening attitude. 

A white and a native constable went 
to effect the arrest of a certain native 
and found quantities of Kafir beer be- 
ing consumed. They arrested two 
natives and were then attacked and 
overpowered by a mob of 200 natives, 
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who stoned the police and started a 
general attack. 

Other police arrived, (some armed 
with rifles and revolvers), from neigh- 
boring stations, and with the help of 
the white diggers, forty-six natives 
have now been arrested. In the melée, 
one native was shot dead and two were 
wounded. Work is now proceeding at 
the diggings and the neighborhood is 
quiet once more. 

spieialiiatecies 

BRITISH COLUMBIA 

Hydro-Power Plant for Slocan Silver 
Mines, Ltd. 

Three Forks — The Slocan Silver 
Mines, Ltd., R.A. Grimes, manager, has 
installed on the McAllister property, 
a Pelton water wheel and compressor. 
A 1,500-ft. crosscut is being driven, 
designed to give 450 ft. additional depth 

on the vein, the principal oreshoot of 
which is 700 ft. in length in the present 
workings. It is stated that the McAl- 
lister will prove one of the important 
mines of the interior if the crosscut 
referred to accomplishes what the man- 
agement expects. 

Alamo — The Alamo concentrator, 
Clarence Cunningham manager, has 
been closed down temporarily owing to 
exceedingly cold weather. With the 
thermometer 14 deg. below zero at 
Alamo the hoist became unworkable, 
the water freezing at the valves. 

Salmo—The Nugget Mines Co., Ltd., 
and Sheep Creek Syndicate 1922, Ltd., 
have been amalgamated; 
was completed by a meeting of the 
stockholders in Vancouver, B. C., Dec. 
12. A new company known as the 
Selkirk Gold Mining Company, Ltd., 
takes over the pooled interests. The 
Sheep Creek Syndicate, known as the 
Mother Lode, has been a prominent 
gold producer, while the Nugget mine 
has been in continuous operation the 
last year. Physical connection has just 
been completed between the . Mother 
Lode mine and the Nugget mine by 
means of a raise driven from the lower 
tunnel of the Mother Lode to the Nug- 

Main shaft and mill of the Iron Mask company, at Kamloops, B. C. 

ratification | 
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get workings, a distance of 1,000 ft. 
The consolidation insures the new com- 
pany extensive ground and milling facil- 
ities for operations of considerable 
magnitude. Harold Lakes is general 
superintendent. 

The Queen mine has been taken over 
by the Yellowstone Mines Co., a new 
organization formed in Spokane. The 
new company is unwatering the mine 
preparatory to resumption of mining 
operations. The mine was shut down 
six years ago on account of a mine 
accident, but prior to that time was 
the most consistent gold producer in 
the Kootenay district, having an ap- 
proximate gross production of $1,500,- 
000. The average value of the ore is 
around $12 per ton in gold. The prop- 
erty is equipped with a twenty-stamp 
mill operated by water power. The 
equipment is in fair condition. 

ONTARIO 

No Dividend for Teck Hughes—Shin- 
ing Tree Consolidation Projected 

Kirkland Lake—During November the 
Lake Shore milled 1,912 tons, of which 
1,087 tons was from surface dumps. 
The recovery was $32,764, or an aver- 
age of $17.14 per ton. 

The Continental has started shaft 
sinking on its Kirkland property, and 
is in the market for mining equipment. 

At the annual meeting of the Teck 
Hughes, held in New York a few days 
ago, no announcement was made regard- 
ing the retiring of the bonds or the 
declaration of a dividend. Mine officials 
stated that the ore found a short time 
ago on the 700 level is much the best 
that has yet been discovered in the 
mine, and that chances for continuance 
with depth are good. 

Porcupine—Vipond is understood to 
have made an important discovery on 
the 1,000 level, and to have cut 8 ft. of 
$32 ore. 

Goldale has done 200 ft. of drifting 
on the 500 level, and while some encour- 
aging values have been found no ore- 
body has yet been opened. Judging 
from some of the results on the 
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McIntyre, it is thought that the work 
may be on the apex of an orebody. 

At a special shareholders’ meeting of 
the Thompson-Krist, it was decided to 
proceed with the re-purchase of the 
three Thompson-Krist claims from the 
Porcupine Crown for $40,000. 

West Shiningtree—The Tonopah Min- 
ing Co. is now crosscutting on the 300 
level of the Herrick property, which 
it has under option. 

The Shining Tree Consolidated Co. 
has recently been formed to take over 
twenty-nine claims in the district. It 
has also been decided to purchase 
shares in several companies and to offer 
stock in the new company for shares 
in the old. Exchange will be made on 
the following basis: One share of Con- 
solidated for four shares of Wakenda, 
Algonquin, West Tree, and Wasapika; 
one share of Consolidated for two 
shares of Atlas and Churchill; and two 
shares of Consolidated for three shares 
of the Miller-Adair; shares in the Buck- 
ingham Mines are also to be taken up 
by the new company. 

—_———— 

QUEBEC 

Asbestos Mining More Active 

Thetford Mines—Owing to the good 
demand for asbestos in the United 
States, the mines and mills in the prov- 
ince have been able to keep busier than 
they did last winter. Stocks on hand 
are being diminished, and unemploy- 
ment is not sufficient to cause hardship 
among the workers. 

ctemecrcmnpper ssc 

MEXICO 

Mexican Mining Corporations Pay 
Dividends 

Mexico City—The following mining 
companies have declared dividends, now 
payable. Negociacion Minera Socavon 
de San Fernando, coupon No. 9, of $2, 
payable since Nov. 28. La Victoria y 
Anexas, of San Pedro, dividend 178, of 
1 peso per share, declared payable from 
the first of December. 

Cia. Minera Santa Margarita, coupon 
No. 1, $5 per share declared in Novem- 
ber and now payable. 

Cananea—More than 3,000 Mexicans 
and about 200 Americans are employed 
at the mines, smelter and concentrating 
plants of the Cananea Copper Co. 
About 3,000,000 lb. of blister cop- 
per is shipped monthly. In 1920 the 
year’s output reached about 50,000,000 
lb. The Cananea Consolidated Copper 
Co. is managed by Tindall Evans, with 
R. E. Howe as assistant. W. M. Mitchell 
is general superintendent of the mines, 
A. D. Wilkinson of the smelter, and 
F. J. Stacham of the concentrator. The 
ores from some of the mines contain 
considerable zinc, which is shipped to 
the east, the lead concentrates going 
to the El Paso smelter. _ 

Nacozari—Hoval A. Smith and Fred 
Bostwick recently made a trip of ex- 
amination through the district of Sahu- 
aripa; they report having found some 
promising prospects. They came from 
San Xavier to Nacozari in a touring 
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car, by way of Suaqui and Moctezuma. 
They say the roads are in good con- 
dition considering that no traffic has 
passed over them for two years. They 
expect to make a return trip in the 
near future, when a more thorough 
survey of the district will be made. 
Also, it is planned to do some develop- 
ment work on the Torabusi and Fiera 
properties, denounced by them several 
years ago. 

George W. Fast and Bill Jensen are 
at the San Julian mine, at Santa Ana, 
in the Sahuaripa district. The mill 
which was built to treat the molybdenum 
ore from the San Julian and Tres 
Piedras mines has been shut down for 
two years on account of the low price 
of molybdenum. Fast is looking over 
the neighborhood with the hopes of 
finding enough milling ore with silver 
and gold values to justify the operation 
of the mill until the molybdenum mar- 
ket improves. 

The Las Chispas mine, of the Pedraz- > 
zini Gold & Silver Mining Co., shipped - 
two cars of ore and concentrates in 
November, which netted about $40,000. 
Another shipment will be made about - 
the end of December. The preliminary - 
work has been completed: on the: plans 
of the power ‘house and liné to be con- 
structed between Nacozari and the 
mine, a distance of 31 miles. Diesel 
engines of Belgian make will be in- 
stalled. 

——_~>_—_. 

CALIFORNIA 

Wideawake, Neversweat, and Anteup 
All Wake Up 

San Andreas—The Apex Mining Co. 
has been formed by residents of San 
Andreas with the consolidation of the 
Ford, Moro, and Bruno claims. The 
old Ford shaft is now being retimbered. 
It has been unwatered to the 100 level. 
The company expects to recover the 
old workings. A crosscut will be driven 
on the 100 level to intersect the west 
and east veins. An east and west vein 
intersects the Ford vein and also a 
tale-schist vein parallel with the Ford. 
The Ford shaft is an incline and was 
sunk to a depth of 750 ft. The com- 
pany expects to find high-grade ore 
which was left in the property at the 
time of shut down. 

Downieville—The Wideawake Mining 
Co. has recently been incorporated to 
work the Wideawake and Neversweat 
gravel mines near Downieville. The 
incorporators are said to be W. A. 
Moses, of Los Angeles, President; E. 
V. Lacey, L. Garibaldi, J. S. Frickselton, 
Antone Peckwith, and J. G. Marcum, 
directors. The Anteup Gold Mining 
Co. has been incorporated to work the 
Brush Creek mines near Mountain 
Horse. The incorporators are Fred 
Searls, Jr.. W. A. Simpson, M. D. 
Coughlin, C. Ferguson and C. Searls. 
A bond has been taken on the property. 

Sierra City—Announcement has been 
made that the Keystone mine is to be 
reopened in the near future. 

Placerville—The Fort Jim mine, at 
Newtown, is being prospected by J. W. 

Hyatt. An adit is being extended to 
intersect the Newtown gravel channel. 

Nevada City—The Brunswick mine 
has been unwatered to the 600 level by 
means of skips and pumps. The new 
shaft has been found to be in good con- 
dition, but more or less retimbering 
will be required in the old shaft. The 
Tonopah Mining Co. has bonded the 
Oriental and Dead River properties, in 
the Alleghany district. Both are to be 
developed through the Oriental tunnel. 

Mariposa—The Mariposa mine, in 
Mariposa, is to be reopened after a 
shutdown of more than twelve years. 
Operations are in charge of Thomas 
Carpenter. 
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because of its inaccessibility, has never 
been extensively worked. Last summer 
the holdings were purchased by the Old 
Apache Mines syndicate, composed of 
California and Utah investors, and it is 
now being operated by lessees. 

Shipments from the newly opened 
oxide ore that is being worked by 
steam shovel at the United Verde are 
continuing regularly, about 1,500 tons 
having been sent to the smelter during 
the last week. The high-grade siliceous 
ore that occurs above the oxide ore is 
also being mined and shipped to the 
smelter. It is expected that the steam 
shovels will open one of the old fire 
stopes before the end of the month. 

Top of asbestos pit, Thetford mines, Quebec 

ARIZONA 

Verde Central Has Ore on 800 Level, 
According to Reports 

Jerome—Chalcopyrite ore has been 
found on the 800 level of the Verde 
Central mine, where a drift south from 
the 802 crosscut has averaged 4.65 per 
cent copper for a distance of 25 ft. This 
crosscut had been driven to intersect a 
contact between greenstone and quartz 
porphyry which had before been partly 
developed on the 600 level. This was 
intersected by about 320 ft. from the 
shaft on the 800 level and contained no 
ore, but drifts started from this work- 
ing soon came into the ore described 
above. The entire face of the south 
drift is now in ore that is of better 
grade than any yet encountered. 

The recent strike of ore in the Verde 
Central mine has stimulated interest 
in several important groups of claims 
adjoining that property, and it is 
thought that development will be 
started soon. 

One of the oldest mining properties 
in Arizona, the Apache Chief, is again 
being operated xafter being idle for 
many years. It is a copper-silver prop- 
erty, credited with having rich ore, but, 

Production is being increased, and men 
are being added to the force regularly. 
Kingman—Ore that assays $28 per 

ton over a width of 5 ft. is being mined 
from the Adams vein on the 200 level 
about 300 ft. from the shaft. Another 
drift at 300 ft. is also said to be in 
rich ore. 

The Alcoyne property, below Oatman, 
is developing gold ore in a dike that is 
about 100 ft. wide. Charles F. Pugh is 
in charge of the work. 

Seven carloads of 4-in. pipe are being 
delivered at Yucca station for the con- 
struction of a 10-mile pipe line that is 
to extend from Big Sandy Creek, near 
Signali, to the McCracken mill. It has 
been found necessary to build this line 
to secure water for the mill. 

There is a lift of 1,600 ft. between 
the creek and the mine. Two pumping 
stations will be installed. 

High-grade concentrates are being 
shipped regularly to the Humboldt 
smelter by the Highland mill, and it is 
hoped by the management that a satis- 
factory market can be secured soon for 
the zinc ores that are available at their 
Golconda property. 

Morenci—The Phelps Dodge Corpo- 
ration has increased the daily tonnage 
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milled from 700 to 1,400 by starting an 

additional remodeled unit of its con- 

centrator. A shallow 40-ft. flotation 

cell is one of the features of the new 
unit. It has proved so satisfactory that 
all new cells will be designed along 
similar lines. Plans are complete for 
the remodeling of No. 6 concentrator 
to treat 5,000 tons per day, but con- 
struction work will not be started until 
a marked improvement has been re- 
corded in copper market conditions. 
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just above the 800 level, but the ma- 

jority of tonnage is coming from the 

Windlass vein above the 500 level. 

Divide—Revised figures on the No- 

vember production of the Tonopah Di- 

vide mine are 1,575 tons, average value 

$32.59 per ton. Net earnings were 

$21,634. Work on the 1,400 has been 

delayed by the work of installing fans 

for ventilation. On the 1,200 level the 
southeast drift is out 150 ft. from the 
crosscut without change. 

The Elm Orlu mine at Butte, Montana 

NEVADA 

Comstock Merger Is Developing Regu- 
larly—Results Not Announced 

Virginia City—Regular crosscutting 
and drifting from the Hale and Nor- 
cross tunnel and laterals is being ac- 
complished at the .Middlemines by the 
Comstock Merger Mines Co. No facts 
regarding results of recent development 
have been made public. About thirty 
men are employed. 

' Promising developments are reported 
by the Comstock Silver Mining Co. on 
the 320 level. East of the Overland 
shaft a shoot of $100 ore has been 
opened in ground which has never been 
thoroughly prospected on the upper 
levels. The 10-stamp mill of the Com- 
stock Silver is not in operation, but a 
few necessary changes are being made 
preparatory to resumption of milling. 

Rochester—A new strike has been 
made in the-southern portion of the 
Rochester district, in the Nevada Pack- 
ard mine. The strike was made east of 
a dike which previously appeared to 
limit the pay ore and shows a width of 
20 ft. which assays from $8 to $10 per 
ton. The Nevada Packard was placed 
in the hands of a receiver on March 1, 
1921, and at present rate of production 
the indebtedness, which amounted to 
about $74,000, will be entirely paid off 
by March 1, 1923. 

November production of the Roches- 
ter Silver Corporation was $49,631 
gross, with net profit of $10,099 from 
mine operations. Ore of good grade, 
but in narrow stopes, is mined from 

IDAHO 

Platinum Recovery Process Being 

Investigated 

Wallace—The Home Builder Mining 
& Development Co., operating the Home 
Builder mine, on Wolf Lodge Bay, on 
Lake Coeur d’Alene, is making metal- 
lurgical investigations to determine a 
process for the recovery of platinum 
said to exist in the ores of the property. 
It is claimed that experiments have 
been successful with a pilot mill in- 
stalled on the property and that a 
larger plant will be installed. The 
property has been developed with an 
1,800-ft. crosscut tunnel and the vein 
has been followed for 800 ft. in a drift 
which attains a depth of 500 ft. from 
the surface. The ore is  peridotite, 
which, it is claimed, contains platinum 
in sufficient quantity to insure profitable 
operation, according to Frank M. Slage, 

president. 

Lake View—Tom Cunningham is in- 

stalling a new pump and hoist on the 

Conjecture mine near here, and will 

resume development work soon on the 

property, which was an important pro- 

ducer of silver ore some years ago. It 

is planned to erect .a concentrator. 
— 

MONTANA 

Anaconda Sues Davis-Daly 

Butte—The long-expected. litigation 
over disputed ore has been started by 
a suit for $2,000,000 damages instituted 
by the Anaconda Copper Mining Co. 
against the Davis-Daly Copper Co. 
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UTAH 

Keystone Company Will Start Milling 
Lead-Silver Ore at Park City 

Salt Lake City—The Columbia Steel 
Co., which is seeking to develop a steel 
industry in Utah to utilize the large 
resources of iron in the southern part 
of the state, has adopted resolutions 
accepting the blast furnace site selected 
by the Provo-Springville holding com- 
pany lying along Utah Lake, midway 
between Provo and Springville, in Utah 
County. It is planned to meet the pur- 
chase price of the ground covering the 
site by public subscription. The Provo 
Chamber of Commerce is taking an 
active part in the movement, and it is 
thought that, although the sum to be 
raised is considerable, the necessary 
money will be available, inasmuch as 
the project is one of great benefit to 
the community. 

Park City—Shipments for the week 
ended Dec. 15 amount to 3,409 tons, 
compared with 3,257 tons the week 
preceding. Shippers were: Silver King 
Coalition, 1,077 tons; Park-Utah, 1,034; 
Judge, 799; and Ontario, 498. At the 
Keystone, lying near the Silver King 
Coalition, and for some time in the past 
inactive owing to litigation with its 
neighbor, the Silver King Coalition, a 
new 150-ton concentrating plant has 
been completed in’ four months. This 
record was made possible by the fact 
that the building was already on the 
ground, new work being confined to 
the placing of the equipment. The 
ore bins are said to be full of ore, and 
regular shipments of both crude ore 
and concentrates are expected to be 
started soon... The shipping ore carries- 
30 to 40 per cent lead and 12 to 15 oz. 
silver, and the mill ore 8 to 10 per 
cent lead and 6 to 8 oz. silver. The 
concentrates are expected to be about 
equal to the shipping ore in value. 
J. E. Bamberger and associates, of Salt. 
Lake City, are the principal owners. 

Eureka—Tintic shipments for the 
week ended Dec. 15 amount to 178 cars 
compared with 154 cars the week pre. 
ceding. Shippers are: Chief Consoli- 
dated, 56 cars; Tintic Standard, 48; 
Dragon, 146; Iron Blossom, 11; Vic. 
toria, 10; Eagle & Blue Bell, 7; Colo- 
rado, 6; Swansea, 3; Bullion Beck, 2; 
Centennial-Eureka, 2; Mammoth, 2: 
Yankee, 1; Alaska, 1; Empire Mines, 1. 

Ore has been opened in the Plutus 
by the 1,300 level drift from the Grand 
Central. This occurs in the same fissure 
as that from which ore is now being 
mined on the 1,300 level of the Grand 
Central, under the community leasing 
system as is done in the larger stopes 
of the Chief Consolidated, which con- 
trols both the Grand Central and the 
Plutus. The shaft at the Eureka Hill 
has been retimbered to the 900 level. 
The upper levels will be placed in order 
before continuing work in the shaft, so 
that operations may start as soon as 
possible. Work is expected to begin 

about the first of the year, although 
there is still much to be done. The 
property will be operated under the 
leasing system. 
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MICHIGAN 

The Copper Country 

Calumet & Hecla Merger Would Pro- 
duce 10,000,000 lb. Per Month 

By M. W. YOuNGS 

Houghton—The proposed consolida- 
tion of Calumet & Hecla and four of its 
subsidiaries, and the plan to acquire 
manufacturing facilities to utilize a 
large part of the output of the combined 
properties, would practically assure, it 
is believed in mining circles, the steady 
operation of these mines. Production 
by the group, made up of Calumet & 
Hecla, Ahmeek, Allouez, Centennial, and 
Osceola, would be approximately 10,- 
000,000 lb. of refined copper per month. 
Increased earnings are expected and, 
through a share in the profits obtained 
from the sale of fabricated products, 
would be reflected in improved condi- 
tions in the copper-mining industry so 
far as the Michigan district is con- 
eerned. Fabricating plants probably 
would not. be located at or near the 
mines, but more likely at some recog- 
nized center of distribution and at a 
source of labor skilled in the copper and 
brass trades. 

In Gratiot No. 2 shaft, Seneca, a 
station is being cut at the 9th level 
preparatory to starting a drift to the 
south. If the ground proves up as well 
as in the 11th and 13th level south 
drifts, a drift also will be pushed south 
from the 7th level. All levels in this 
shaft will be 200 ft. apart. The 13th 
level south drift has been pushed to the 
Ahmeek boundary, but the 11th is still 
proceeding south, in good copper rock. 

In addition to development in Mohawk 
Nos. 4 and 6 shafts, sinking is under 
way in No. 6, in which splendid ground 
is being opened. Rock of fair quality 
is being exposed in the new drifts in 
No. 4. Sufficient rock is being sent to 
the mill to keep better than two heads 
in operation, Wolverine using the re- 
mainder of the mill capacity. 

With the enlargement of the under- 
ground force in the Champion shafts, 
a more extensive opening program has 
been undertaken by Copper Range. 
Champion also will show a considerable 
increase in production this month, prob- 
ably to the extent of 300,000 Ib. of 
refined copper. All new openings are 
in rich rock; uniformity in copper tenor 
enables Champion to maintain a steady 
yield per ton. Development and mining 
work in Baltic also are proceeding satis- 
factorily. 

Isle Royale is working but two shafts, 
Nos. 4and 5. No. 5 is the richer of the 
two, and the greater tonnage is coming 
from this shaft. The greater part of 
the ground opened has sufficient copper 
to warrant stoping. Close selection is 
giving Isle Royale an estimated return 
of 21 lb. to the ton. 

Marquette Range 

Michigamme—Henry Ford’s Imperial 
mine shipped 73,083 tons or iron ore 
during the season just closed. Some 
ore remains in stock and would have 
been sent to the Ford furnaces if boats 
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could have been chartered during the 
latter part of the period of navigation. 
lt was the first year that shipments 
were made since Ford secured posses- 
sion. 

Ishpeming—tThe Cleveland-Cliffs Iron 
Co. shipped a total of 2,600,446 tons of 
iron ore from its mines in the Lake 
Superior region in 1922. Of this amount 
1,846,583 went from the Marquette 
Range, 718,740 from the Mesabi and 
35,123 from the Menominee. The total 
in 1921 was 987,424 tons. There is 
considerable ore remaining in stock at 
the company’s underground properties. 

1181 

Cuyuna Range Power Co. to furnish 
sufficient power during the severe win- 
ter months, the Marquette Ore Co. has 
been forced to suspend hydraulic strip- 
ping operations at its Maroco mine 
here. An extensive winter stripping 
campaign had been planned, which will 
now not be undertaken until the milder 
weather. 

Mesabi Range 

Hibbing—Stripping operations over 
the Mesabi Range are fast coming to 
an end with the approach of the real 
winter season. Some of the operations 
were closed down in November, and the 

Hillcrest mine, at Ironton, on the Cuyuna Range in Minnesota 

MINNESOTA 

Cuyuna Range 

Ironton Mine Is Leased to Inland 
Steel Co. 

Ironton—Winona M. Kreitter and the 
Lamb Estate, fee owners of the Ironton 
mine, here have closed a deal with the 
Inland Steel Co. whereby the mining 
company takes a fifty-year lease upon 
the property. The Ironton mine adjoins 
the workings of the Armour No. 2 mine, 
now being operated by the Inland Steel 
Co., and contains the southwestern ex- 
tension of the Armour orebody. The 
new owners will mine the Ironton ore 
through their present workings and the 
No. 2 Shaft, by virtue of an agreement 
reached with the Weyerhauser interests. 
The Ironton mine was formerly under 
lease to the Cuyuna-Duluth Iron Co., 
a subsidiary of the American Manga- 
nese Manufacturing Co., which mined 
out the deposit down to the 280 level, 
shipping some 350,000 tons of ore. The 
property has been idle for two years and 
reverted to the fee owners several 
months ago, due to default in royalties. 
State estimates place the ore reserve at 
600,000 tons, and indications point to 
a possible greater reserve below the 
depth of present exploration. 

The Inland Steel Co. plans to start 
mining on the newly acquired property 
soon after Jan. 1. The Ironton orebody 
contains a high-grade non-bessemer 
hematite, similar in characteristics to 
the Armour No. 2 ore. 

Trommald—Owing to inability of the 

work at the Albany mine, a property 
of the Pickands Mather Co., and at the 
Boeing mine, operated by the Mesabi 
Cliffs Iron Mining Co., closed on Dee. 15. 

Virginia—The work of electrifying 
the Lincoln mine, a property of the 
Interstate Iron Co., is practically com- 
plete. The equipment installed was of 
the very latest design and the work in- 
cluded the electrification of every unit 
of the whole plant, both on surface and 
underground. 

Chisholm—The Shenango Furnace Co. 
has added another shift to its present 
operations at its Shenango property. 
The property is now working to full 
capacity, with a production of 700 tons 
per day. 

Buhl—The No. 300 Marion electric 
shovel which has been operating with 
a dragline outfit at the Wabigon pit, 
a property of the Hanna Ore Co., has 
been converted for use with an 8-yd. 
dipper and will continue to use this 
equipment until the completion of the 
present stripping work. 

Duluth—The shipments for the 1922 
season of the Oliver Iron Mining Co. 
from the iron ranges in Minnesota are 
approximately 16,500,000 tons, with the 
Mesabi Range shipping 15,700,000 tons 
of this amount and the Vermilion 
Range 800,000 tons. The total tonnage 
from the Minnesota ranges is approxi- 
mately 85 per cent of the company’s 
total shipments from the Lake Su- 
perior district, which was 19,400,000 
tons. 



1182 Engineering and Mining Journal-Press Vol. 114, No. 27 

THE MARKET REPORT 

Daily Prices of Metals 

Copper, N. ¥Y.., Tin | Lead Zine 
net refinery* 

Dec. |" Rlectrolytic | 99 PerCent | Straits | N.Y. St. L. St. L. 

21 14.45 37.00 | 38.125 7.25 7.05 (6.90 @6.95 
22 14.50 57.25@37.50, 38.50 7.25 7.05 (6.90 @6.95 
23 14.50 37.25@37.50, 38.50 7.25 7.05 6.85 @6.95 
eS pe: Miter ee. «eames i ‘ge lg theweme cae 
26 14.50 37.25@37.75| 38.875 | 7.25 7.05 (6.90 @6.95 
27 14.5, 37.50 | 38.875 vats 7.05@7 .075 6.90 @6.95 

*These prices correspond to the following 
2ist, 14.70c.; 22d to 27th inc., 14.75c. 7 

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 nermal 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 quotations are 
for prompt deliveries. Quotations for lead reflect prices obtained for common lead, and 
do not include grades on which a premium is asked. 

The quotations are arrived at by a committee consisting of the market editors of 
Engineering and Mining Journal-Press and a_ special representative of the Federal 

quotations for copper delivered: Dec. 

bureaus in Washington which are interested in the mining industries, 

London 

: Copper Tin Lead Zine 
* Dee. Standard Electro- 

Spot 3M lytic Spot 3M Spot 3M Spot 3M 

21 644 654 718 1793 181 264 26% 373 342 
22 644 654 712 id02 1823 262 264 37 344 

27 648 652 712 182% 1834 262 26% 372 34% 

The above table gives the closing quotations on the London Metal Exchange. 
prices in pounds sterling per ton of 2,240 Ib. 

All 

Silver and Sterling Exchange 

: Silver 
Sterling 

ec, | Exchange | New York | New York 
“Ch: 

a ——$—— | | em me fe ee | ———_—_—_ 

" Silver 
Sterling 

Dec. | Exchange |New York|New York 
“Checks” | Domestic | Foreign London 

Origin Origin 

21 | 4.638 998 63 303 
22 | 4.64 993 622 303 
23 1-455 993 623 ae 

ecks’’ | Domestic Foreign London 
Origin Origin 

1 ae wer : 
26 | 4.643 99§ 623 ra 
27 | 4.634 998 633 3045 

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. 
noon. 

London quotations are in pence per troy ounce of 
Sterling quotations represent the demand market in the fore- 

Cables command one-quarter of a cent premium. 

Metal Markets 
New York, Dec. 27, 1922 

‘The week has been an exceedingly 
inactive one in the metal markets, with 
the Christmas holiday coming on Mon- 
day, and Tuesday also being a holiday 
in the London market. Prices are sub- 
stantially unchanged. 

Copper 
All of the producers who were selling 

copper at 14c. a week ago seem now 
to have raised their prices to 14.75c., 
delivered, though it might be possible 
for large consumers with plants in and 
about New York City still to obtain 
copper for early delivery at the lower 

price. There is some tendency among 
producers who are well sold up to quote 
14Z¢c., but this price so far has been 
largely a nominal one, although it 
would be difficult to obtain copper for 
April or later delivery at much under 
that figure. Fundamental conditions 
are so good that producers are decidedly 
optimistic. Consumption in all lines 
continues excellent, and it seems likely 
that production must be increased con- 
siderably to take care of the spring de- 
mand. Export sales will have a great 
bearing on the strength of the market, 
and these will depend largely on what 
international financial arrangements 
can be made. 

Lead 
The official contract price of the 

American Smelting & Refining Co. con- 
tinues at 7.25c., New York. 

The lead market has been decidedly 
inactive, and few important orders 
have been placed, and these mostly at 
average prices. Plenty of lead seems 
to be available at 7.25c., New York, 
even for prompt delivery. In the Mid- 
dle West supplies of spot metal are not 
so large, but most consumers are satis- 
fied with January shipment. St. Louis 
prices are showing a slight tendency to 
advance during the last day or two, 
and though most of the business has 
been done at 7.05c., and some could still 
be done at that level, at least one pro- 
ducer is reported holding for 7.10c. 
Desilverized is commanding about 5 
points’ premium at some consuming 
centers in the Middle West. There is 
no weakness yet apparent in the lead 
situation, and the lack of buying is 
purely seasonal; it is expected to con- 
tinue through the next week. 

Zinc 

The slightly weaker zinc market is 
attributed by some producers to a 
stagnant domestic market and by others 
to a poor demand from abroad com- 
pared with a few weeks ago. Probably 
both are correct. At any rate, it has 
not been difficult to obtain metal for 
both prompt and forward delivery, in 
ordinary tonnages, at the prices which 
we quote. Although some business has 
been done at 7c., it has practically all 
been confined to carload lots. The 
premium for prompt shipment has dis- 
appeared. The price of high-grade zinc 
is still 7.75@8.25c. per lb., with usual 
freight allowances. Business continues 
satisfactory in this class of metal. New 
York quotations on Prime Western con- 
tinue at 35 points above St. Louis. 

Tin 
Prices are somewhat higher, and the 

advance has stimulated buying by 
jobbers, but consumers remain aloof. 
The 99 per cent market is rather more 
below Straits than is usual, owing to 
a large supply of Chinese tin now avail- 
able, and also to the fact that some 
consumers have been disappointed in 
its quality. The prices asked for for- 
ward deliveries have been the same as 
asked for spot to ic. higher. 

Arrivals in tin, in long tons: Dec. 
26th, Straits, 500; China, 450. Total so 
far in December, 6,045. 

Gold 

Gold in London: Dec. 21st, 89s. 1d.; 
22d, 88s. 9d.; 27th, 88s. 8d. Stock of 
money in the United States, Dec. 1, 
1922: Gold coin and bullion, $3,908,616,- 
985; standard silver dollars, $428,274,- 
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404; subsidiary silver, $269,664,609 ; 

United States notes, $346,681,016; Fed- 

eral Reserve notes, $2,718,474,010; Fed- 

eral Reserve Bank notes, $49,044,400; 

National Bank notes, $761,499,127; 

total, $8,482,254,551. Circulation per 

capita, $41.80. 

Foreign Exchange 
Exchanges have been irregular, with 

the holidays interfering considerably 
with the volume of business. On Tues- 
day, Dec. 26, cable quotations for francs 
were 17.385c.; lire, 5.135c.; marks, 
0.0147c.; and Canadian dollars, % per 
cent discount. 

Silver 
Over the Christmas holidays the 

market has been quiet but steady with 
an advance on Dec. 27 to 30t8d. for spot 
silver in London, due to bear covering 
for India account. The spread of 3d. 
between the spot and forward quota- 
tions indicates urgency of spot demand. 

Mexican Dollars—Dec. 21st, 48; 
22d, 47%; 23d, 47%; 26th, 47%; 27th, 488. 

Other Metals 
‘os cover large wholesale lots unless 

therwitse specified. 

Aluminum—General market for 99 
per cent grade, 22@23c. per lb. Lon- 
don quotations, £92 10s. 

Antimony — Chinese and Japanese 
brands, 6.35c. W. C. C. 6.75@7.25c. 
Cookson’s “C” grade, spot, 7%@8ic. 
Chinese needle antimony, lump, nom- 
ina', 4.50c. per Ib. Standard powdered 
needle antimony (200 mesh), 53c. per 
ib. White antimony oxide, Chinese, 
guaranteed 99 per cent Sb.0:, 6.75@7c. 

Bismuth—$2.45 per lb. London quotes 
10s 

Cadmium—$1.15 per 
quotes 4s. 6d. @ 5s. 6d. 

Iridium—$240@$275 per oz. 

Nickel—Standard market, ingot and 
shot, 36c.; electrolytic, 39c. Outside 
market quiet at 32@34c. per lb. 

Palladium—$65 per oz. 

Platinum—$118 per oz. 

Quicksilver—$74 per 75-lb. flask. San 
Francisco wires $71.30. London £12. 

Selenium—-$2 per lb. 

The prices of Cobalt, Molybdenum, 
Monel Metal, Osmium, Radium, Rhod- 
ium, Tellurium and Thallium are un- 
changed from prices given Dec. 2. 

Metallic Ores 
Chrome Orc—Indian chrome ore, 

$18.50 per ton, c.i.f. Atlantic ports. Rho- 
desian and New Caledonian, $26 per 
ton. Market quiet. 

Marnetite Ore—F.o.b. Port Henry, 
N. ¥.: Old bed 21 furnace, $5 per long 
ton; old bed concentrates, 63 per cent, 

$5 25; Harmony, cobbed, 63 per cent, 
$5.25; new bed low phosphorus, 65 per 
cent, $7.50. 

Manganese Ore—29c. per long ton 
unit, seaport, plus duty. Chemical ore, 
$75@$80 per gross ton. 

Molybdenum Ore—70c. per Ib. of 
MoS, for 85 per cent MoS: concentrates. 

Tungsten Ore — Wolframite, $7.50; 
scheelite, $8.50@$8.75 per unit of WO:, 
f.o.b. New York. 

Que 

lb. London 
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Tron Ore, Magnetite, Tantalum, 
Titanium, Uranium, Vanadium, and 
Zircon ore are unchanged from the 
quotations published Dec. 2. 

Zinc and Lead Ore Markets 
Joplin, Mo., Dec. 23—Zinc blende, per 

ton, high, $46.60; basis 60 per cent zine, 
premium, $42@$42.50; prime western, 
$40; fines and slimes $39@$37; aver- 
age settling price, all grades of blende, 
$45.03; calamine, basis 40 per cent zinc, 
$20@$22. 

Lead, high, $95.20; basis 80 per cent 
lead, $93; average settling price, all 
grades of lead, $90.44 per ton. 

Shipments for the week: Blende, 24,- 
263; calamine, 166; lead, 1,963 tons. 
Value, all ores the week, $1,273,900. 

The larger portion of the 11,610 tons 
of blende purchased yesterday and today 
for future delivery was bought on the 
$40 basis price level. About 900 tons 
was purchased as premium ore, on $42 
to $42.50 basis. Less than 300 tons of 
sludge and slimes were sold. In four 
weeks 84,240 tons of ore have been 
loaded from the bins at the mines. In 
that time 52,600 tons were produced, 
reducing the stock 31,640 tons. 

Platteville, Wis., Dec. 23—Blende, 
basis 60 per cent zinc, $42.50 per ton. 
Lead, basis 80 per cent lead, $93 per 
ton. Shipments for the week: Blende, 
5,371; lead, 180 tons. Shipments for 
the year: Blende, 39,858; lead, 1,614 
tons. Shipped during the week to 
separating plants 1,323 tons blende. 

Non-Metall'c Minerals 
China Clay (Kaolin)—Crude, $6@ 

$8; washed, $8@$9; powdered, $12@ 
$20; bags extra, per net ton, f.o.b. 
mines, Georgia; powdered clay, $14@ 
$20, f.o.b. Virginia points. Imported 
lump, $15@$22, f.o.b. American ports; 
powdered, $40@$45, f.o.b., New York. 
1A grade, refined, $14@$15 per ton, 
Delaware. Canadian, in lumps, $16@ 
$18, f.o.b. Quebec points. 

Fluorspar — Fluxing gravel, 85 per 
cent CaF; and not over 5 per cent 
silica, $21.50, f.o.b. mines; not over 6 
per cent silica, $21; 80 per cent grade, 
not over 5 per cent silica, $20; ground 
acid grade, $45 in bulk; ground enamel- 
ing grade, $35 in bulk; packages, $4 
extra, all f.o.b. mines, Illinois. No. 1 
lump, $30; No. 2, lump, $25, f.o.b. 
Illinois mines. 

Magnesite—$15 per ton for crude, 
$40 for unground calcined magnesite, 
f.o.b. California points. Northwest 
American magnesite industry shut 
down. Dead-burned magnesite grains, 
$43.50 per net ton, f.o.b. Baltimore; $45, 
Chester, Pa. Demand increasing for 
white plastic magnesite. 

Mica—Scrap material, $22 per short 
ton, New Hampshire points; disk, 15c. 
per Ilb.; washer, 8@10c. For other mi*« 
quotations see issue of Dec. 2. 

Tale—Ground from 150 to 200 mesu, 
$6.50@$8.50 per ton, bags extra ($1 for 
50-lb. paper bags or 10c. each for burlap 
‘bags, 12 to the ton). f.o.b. Vermont. 
Competition keen. Demand has dropped 
about 20 per cent lately. For other 
tale prices see issue of Dec. 2. 
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Asbestos, Barytes, Bauxite, Chalk, 
Diatomaceous Earth, Emery, Feldspar, 
Fuller’s Earth, Graphite, Gypsum, 
Limestone, Monazite, Phosphate, Pum- 
ice, Pyrites, Silica, Sulphur and Tripoli 
are unchanged from the Dec. 2 prices. 

Mineral Products 

Arsenious Oxide (white arsenic)— 
Actual sales averaged about 12.50@ 
13.50c. per Ib. Small amounts only 
available. 

Copper Sulphate—Large crystals, 6c. 
per lb., small crystals, 5.90c. 

Potassium Sulphate, and Sodium 
Sulphate are unchanged from quota- 
tions of Dec. 2. 

Ferro-Alloys 

Ferromanganese — Domestic, 78@82 
per cent, $100 per gross ton, f.o.b. 
furnace. Spiegeleisen, 19@21 per cent, 
$36, f.o.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, $75@$80; 75 per cent, $115@$120. 

Ferrotungsten—Domestic, 70@80 per 
cent W, 85@95c. per lb. of contained W, 
f.o.b. works. 

Ferrocerium, Ferrochrome, Ferre- 
molybdenum, Ferrosilicon, Ferrotita- 
nium, Ferro-uranium, and Ferrovana- 
dium are unchanged from the prices 
published Dee. 2. 

Metal Products 

Copper Sheets—22.25c. per lb.; wire 
16.375 @16.625c. 

Nickel Silver—30c. per Ib. for 18 per 
cent “Grade A” quality sheet metal. 

Yellow Metal — Dimension sheets, 
20c. per lb.; rods, 17c. 

Lead Sheets and Zine Sheets are 
unchanged from the prices published 
Dec. 2. , 

Refractories 

Bauxite Brick, Chrome Brick, Chrome 
Cement, Magnesite Brick, Magnesite 
Cement, Silica Brick and Zirkite are 
unchanged from the Dec. 2 prices. 

The Iron Trade 

Pittsburgh, Dec. 26, 1922 

The outstanding feature in the steel 
industry this week is the continuance 
of production at substantially the 
October and November rate. Steel 
prices are steady. The 2.00c. price on 
bars, shapes and plates is perhaps sub- 
ject to less irregularity than was the 
case a month or two ago. Nails and 
pipe are very strong, and sheets and tin 
plates are quite steady. 

Pig Iron—Foundry pig iron has ad- 
vanced another dollar a ton, to $27, 
Valley. The heavy buying for first 
quarter was at $25. Meanwhile coke 
has advanced. Basic, which is offered 
by steel works, does not advance, being 
available at $24.50, Valley. Bessemer 
remains at $27.50. 

Connellsville Coke—The market has 
advanced farther on account of heavy 
absorption by Eastern buyers for do- 
mestic consumption, furnace and foun- 
dry being both quotable at $8.50 to $9. 
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Recovery in the German Metal Trades 
SPECIAL CORRESPONDENCE 

Charlottenburg, Dec. 7, 1922—There has been a rally in 
the German metal trades. The requirements of the copper- 
and tin-manufacturing industries are being filled again as 
manufacturers are becoming bare of metallic raw materials. 
The imports of copper into Germany are estimated as high 
as 10,000 metric tons a month. I am told that some fresh 
credit arrangement has been made between American 
capitalists and German metal consumers, partly on the basis 
of the Edge Law. The metal people here believe that the 
big American producers will be forced in the long run to 
resume operations on the large scale of war time, because 
the increased volume of smelting and refining operations 
can alone warrant the maintenance of mining with lower 
costs and consequently larger dividends for shareholders. 
The increased output will, so it is argued, be sent to the 
foreign countries that are by nature big foreign metal users, 
of which Germany is foremost. Amid all the crushing 
difficulties of the present era, German metal consumption is 
50 to 60 per cent of the 1913 level, and is bound to rise 
further as the supply of old metal from foreign countries 
diminishes. Because America is now absorbing great quan- 
tities of British and other ammunition scrap, little remains 
to be had by Germany, so that at the moment she has no 
available brass and bronze reserves. This results in a 
diminishing production of cathodes, which since war days 
have been turned out from copper-zinc alloys. The Ilsen- 
burg refinery of the Hirsch concern, as well as some other 
refineries, have ceased to turn out cathodes, to which wire 
and sheet makers were more accustomed than to American 
wire bars, so cathodes are being imported in greater pro- 
portions than before. The same is the case with fine zinc 
that comes in from the United Kingdom, being mostly of 
American origin, of which the manufacturers of high-quality 
brass are greatly in need. 

Formerly remelted zinc material had been abundant 
throughout Germany. This material served through the 
years of the blockade as an important substitute for foreign 
metals in different types of war manufacture. The “Metal- 
wirtschaftsbund” freely gave permits to export half of 
existing stocks of secondary zinc. But in this respect the 
interests of the traders were contrary to those of the indus- 
trial concerns that were to become bare of zinc materials, 
especially after the loss of Upper Silesia. The visible sup- 
plies of zinc now in this country are only 3,000 metric tons, 
so that zinc users are turning toward a supply from the 
United States again. The chief difficulty for German users 
is the credit stringency. Money lenders generally fear lest 
the paper mark may depreciate further, and they may 
receive back a debased return. Therefore they anticipate 
that contingency by enhancing money loan rates up to 
unheard-of levels. The money rates in financing commodity 
businesses run to 20 per cent (or more) per month; that is 
to say, 240 per cent (or more) per annum. Recently, under 
the weight of heavy money obligations, a metal merchant- 
ing house of Berlin has become insolvent, but soon it was 
relieved by the solidarity of the Berlin brotherhood, who 
lent ample support to the weakened colleague. 

Another important result of the continually disturbed 
metal markets are the mergers of different concerns, the 
absorption of smelters by merchanting firms, of rolling con- 
cerns by importers (or vice versa), and so on. An example 
at random is the forthcoming fusion of the big Berzelius 
Metallhiitten Aktiengesellschaft, at Frankfort-on-Main, with 
the Blei und Silberhiitte Braubach. Another outstanding 
example has been recently the merger of the Obeinisch- 
Nassauische Bergwerksgesellschaft with the Aktiengesell- 
schaft fiir Zinkfabrikation at Stolberg. Time is not yet 
ripe to reveal the respective projects of the great copper 
producing firm, the Mansfeld Co. of Eisleben. The volume 
of copper output of this firm, which during the war 
amounted to around 24,000 metric tons of virgin copper a 
year, now has fallen to nearly 15,000 tons. The copper of 
Mansfeld is highly refined, the brand M.R.A. (Mansfelder 
Raffinade) assaying 99.8 per cent of pure copper on the 
average, besides some content of nickel, which renders this 
brand valuable for hardening and rolling purvoses. Unluck- 

Engineering and Mining Journal-Press Vol. 114, No. 27 

ily, the Mansfeld deposits are old and were, moreover, 
worked heavily during the war. Financial reorganization 
took place a year ago, in consequence of which over- 
capitalization is evident. At the moment a profit is had, 
however, by metal scarcity and the high prices ruling. 
Moreover, the Mansfeld concern is a producer of silver and 
some other metals and chemicals. Much of the silver handled 
in Switzerland and Sweden is of this origin, although it 
does not reach England directly, on account of the existence 
of the British Recovery Act, involving a 26 per cent dis- 
count on the invoice value of the consignment. This firm 
furnishes “German” hardening metals, especially molyb- 
denum, and sulphuric acid. Besides ferrochromium, the 
importation of hardening stuffs is mostly limited here in 
order to afford competitive chances for German producers. 
For instance importation permits for tungsten are being 
given only after it has been ascertained that German offers 
are not to hand. But the revival that has been witnessed in 
these days in the iron and steel trades of western Germany 
has given a fillip to the ferro-alloys business, too, and pro- 
cucers regard somewhat coolly the shipments coming in from 
America or Asia, not being themselves able to respond to 
the actual demand. As for sulphuric acid, since Upper 
Silesian zinc-ore mining is no more under the control of 
Germany, the remaining producers have a monopolistic 
power, for the different important chemical trade branches 
of Germany are dependent on having plenty of acid. 

French Metal Market Active 
SPECIAL CORRESPONDENCE 

Paris, Dec. 15, 1922.—The violent fluctuations of ex- 
change rates have made French purchasers of non-ferrous 
metals very shy of buying, and so long as exchanges do not 
become more stable the metal absorption of France will not 
be as large as the general state of business would warrant. 
At this time of the year, the proximity of the making out of 
inventories always restricts purchases of copper. How- 
ever, manufacturing works have orders extending over three 
or four months; and the volume of unexecuted orders in the 
books of one of the largest French transforming concerns is 
100 per cent greater than it was one year ago. 

War stocks of old copper have become more and more 
depleted; they are, however, supplemented by the coming 
into the market of stocks bought two or three years ago at 
excessive prices, and this fact tends to show that the holders 
of these stocks believe that prices of copper scrap have now 
reached a maximum. Scme time ago, Germany was pur- 
chasing in France old copper from ammunition and war 
material, especially shell cases. She shipped that scrap to 
America, where, against her paying transformation costs, 
she obtained, in exchange, supplies of fresh copper. We are 
told that, in consequence of the extreme depreciation of the 
mark, this business has now entirely ceased. 

According to information received in France, Germany 
has consumed about 12,000 tons of copper during each of the 
first three quarters of this year, but is consuming only half 
that tonnage now. 

The French market for tin is inactive. Though present 
prices are generally considered slightly too high, those 
interested in the market, however, believe that they will rise 
to £200 and even to £220. Before the war, France consumed 
normally about 10,000 tons of tin per annum, but her pres- 
ent consumption of that metal does not exceed 7,000 tons. 
Existing tin stocks in France are not important. 

France is not a lead-producing country, as so insignificant 
is her ore production of that metal that it is not worth while 
to mention it. Before the war, lead ores from Sardinia 
were treated in the north of France, at the Malfinado works 
(named after the Sardinian mine). These works were de- 
stroyed during the war, and they are now being rebuilt for 
the account of the Société Miniére Pefarroya, which is 
already treating in France a small part of the ore it is 
getting from its Spanish mines. But the high rate of ex- 
change of the Spanish peseta is hindering the development 
of that trade. 

French consumption of lead is now seasonally slow, and 
a fall of prices in December and over January is not 
unlikely. 
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French imports of lead aggregated, during the first nine 
months of 1922, 58,400 tons, against 19,000 tons and 54,000 
tons, respectively, during the same periods of 1921 and 1920. 
Mexico this year supplied 14,200 tons, Belgium 12,400 tons, 
Tunisia 11,600 tons, the United States 7,800 tons, Great 
Britain 5,100 tons, and Spain 4,200 tons. 

Owing to the important demand for zinc sheets, due to 
reconstruction work in devastated French areas, the zinc 
market has become rather animated of late in France, and 
this activity was concomitant with the reduction of the zinc 
output of Upper Silesia. 

France does not produce any raw zinc. However, the 
Cie. Royale Austrienne is treating at its works of Auby 
(Nord) ore from its mines in the north of Spain and is 
rolling raw zine into sheets; it also works a few ovens for 
argentiferous lead. On the other hand, the Société de la 
Vielle Montagne, which is the owner of powerful zinc plants 
in Belgium, also owns a small factory in the south of 
France (département de l’Aveyron), where it is making zinc 
sheets. 

Industrial interests are now endeavoring to infuse new 
life into the zinc industry of Upper Silesia, and the organi- 
zation, for that object, of a Franco-Beigian and of a Franco- 
British company is reported. Although there is no short- 
age in the supply, and the consumption has seasonally 
diminished, available prompt supplies of zinc are well sought 
after and prices are high. 

France imported, during the first nine months of 1922, 
28,544 tons of raw zine (15,100 tons from Belgium, 6,160 
tons from the United States, and 3,010 tons from Germany), 
against 27,600 tons during the same period of 1920. She 
imported, besides, 12,728 tons of rolled zinc, against 18,800 
tons during the same period of 1920. 

From declarations made at the last general meeting of 
the Compagnie Francaise des Métaux—one of the most 
important, if not the most important, of French concerns 
engaged in the treatment of non-ferrous metals—it is 
apparent that an improvement of business has been going 
on since September last, but that this improvement is bear- 
ing more on tonnages than on prices. 

The Cie. Francaise des Métaux has acquired an interest in 
the Austrian metallurgical works at Bendorf, which, before 
the war, were among the most important metallurgical con- 
cerns of Central Europe and were then selling white metals 
in France. The action taken by the Cie. Francaise des 
Métaux will have, among other consequences, that of sup 
pressing Austrian imports of white metals. 

At the general meeting of the Société d’Electro-Métal- 
lurgie de Dives, similar declarations were also made about 
the present situation of business. 

I mentioned above French imports of lead and zinc, and 
shall complete that information by giving like data for other 
metals (after French customs returns) : 

French Imports During 
the First Nine Months of 

1922 9 922 92 
Metric Tons Metric Tons 

74,85 62,007 Copver (all forms except ore).......... 
Tin (all forms except OF)... .ccccsccas 6,702 5,518 
Nickel (all forms except ore).......... 2,203 2,504 
Mercury (all forms except ore)......... 46.8 144 
Antimony (all forms except ore)....... 378 474 
Copper ore and semi-products........... 4,802 2,745 
EO ONE nen cic ceed ea ee ees Ceeame ee 13,388 27,698 
I CS odio le Soin 4 00d ww ae iw ean eee 64.731 33,744 
Ee IO e's Gd stg aria ee sie eka een ae 99 655 
ee ORO oe  oiisiwideneqneeectade ccemae 899 709 
AROS DEG occ cess ce ewecncenesians 1,451 4,095 
MANGATIONE: OFG 666s 66 6 Hees Cem Saceenis 163.937 139,215 

Bauxite is almost the only ore which France is exporting 
to any considerable extent: 109,710 metric tons during the 
first nine months of 1922, a good part of which went to 
Germany. The present average price for bauxite 60 per 
cent is 60 fr. per ton f.o.b. Mediterranean ports. 

Stibnite deposits of the center of France might suffice to 
cover the antimony requirements of the whole world. The 
price quoted is 6 fr. 50c. per unit. France exported in 1922 
(first nine months), 281 tons of sulphide and 82 tons of 
metallic antimony. Chrome (oxide) from New Caledonia, 
50 per cent, sells for from 250 to 260 fr., c.if., per ton. 
Chrome (oxide) from Greece, 45 to 49 per cent, is quoted at 
200 fr., c.i.f., per ton. 

Wolfram is quoted at 45 fr. per unit of tungstic acid. 
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Copper Statistics Encouraging 
A slight decline in export and domestic shipments with an 

increase in refined production of copper in November caused 
a small increase in surplus stocks at the end of the month 
compared with Oct. 31, says the Boston News Bureau. The 
refined surplus on Nov. 30 amounted to something over 285,- 
000,000 lb., an increase of 3,500,000 lb. in the thirty days. 
This is the first month since November, 1921, that surplus 
stocks of refined copper have increased. Notwithstanding 
the heavy increase in monthly refinery production, surplus 
stocks have steadily dwindled and now represent a decline 
. ee 235,000,000 Ib. from surplus stocks of Jan. 

‘ ; 
Production of copper in United States and South America 

continues apace. In November refined output was 165,000,- 
000 Ib., compared with 91,000,000 lb. in January of this 
year. 

Domestic and foreign shipments in November approxi- 
mated 160,000,000 lb., a decline of about 32,000,000 lb. from 
October, and 3,500,000 less than production. 
When it is remembered that the accumulation of refined 

copper in this country amounted to nearly 750,000,000 Ib. 
no longer ago than April of last year, the splendid i improve- 
ment that has taken place in the statistical position of the 
metal is apparent. Refined production a year ago was run- 
ning at the rate of only 80,000,000 lb. of copper monthly; 
today it is over 160,000 000 lb., or just double 1921. Yet 
during this time surplus metal. has been steadily whittled 
down until today it is equivalent to only about six weeks’ 
production. 

Total exports for the first ten months of 1922 were 609,- 
705,600 lb. against 489,664,000 lb. for the same months last 
year. Shipments to Germany in the first ten months of 
1922 were 168,725,760 lb.; to France, 109,621,120 Ib.; to 
England, 78,438, 080 lb.; and to the Orient, 49 029, 120 Ib. 

It will be seen that Germany continues much the best 
foreign customer of American copper, though she is not 
taking proportionately so much as before the war, when 
about one-third of American exports went to that country. 

Mining Dividends in December 
The following dividends were paid by mining and metal- 

lurgical companies during December: 

Companies in the United States Situation Per Share Total 

Ahmeek, ec. Mich. $1.00 K $200,000 
American Metal. . ae Various 0.75 Q 402,000 
American Metal pfd.. .. Various 1.75 Q 87,500 
American Smelting & Refining pid. —— Various 1.75 Q 875,000 
Butte & Superior,z......... eee Mont. 0.50 145,099 
California Rand Silver. cae h a4 one oe ae y 
Calumet & Arizona, c. Seana tiers %e Ariz. 0.50 Q 321,261 
Calumet & Hecla, c. Mich. 5.00 K 500,000 
Federal Mining & Smelting, pid. s.1.. Idaho 1.25 Q 150,000 
Great Northern Iron Ore. . .. Minn. 1.00 K 1,500,000 
Hecla Mining, s.1.. as ; — 0.50 QX 500,000 
Homestake, g........ ie : 0.50 M 125,580 
Inland Steel.......... i ; Mina. 0.25 251,752 
Isle Royale,c............ Mich. 0.50 K 75,000 
Mother Tale Coalition, c. Alaska 0.50 SA 1,250,000 
National Lead.. nee Various 2.00 Q 413,108 
National Lead pfd.. Deane: Various t.73-¢ 426,433 
ye rn Mich. 1.00 K 96,150 
Park Utah,s.1.z........ ’ Utah 0.15 K 150,000 
Rochester Silver.......... Nev. 0.025 Q 44,377 
St. Joseph Lead........ cua 0.50 QX 774,684 
Texas Gulf Sulphur... . . Texas 2.00 QX 1,270,000 
a Standard,s.l..... . Utah 0.10 QX 117,470 
.S. Steel... .. Various 1.25 Q 6,353,781 
U nited Verde Copper. . Pe oases . Ariz. 1.50 Q 450,000 
Utah Copper. . .... Utah 0.50 Q 812,245 
West End Consol., ne... . Nev. 0.05 Q 89,424 

Companies in Canada and Mexico 
Amparo Mining, s.g. 5. . dak 0.05 X 100,000 

Hollinger Consolidated Gold.......... Ont. 0.05 4 wks. 246,000 

Q, quarterly; K, irregularly; X, includes extra; M, monthly; SA, semi-annually; 
¢, copper; s, silver; 1, lead; z, zine; g, gold. 

Ahmeek, Calumet & Hecla, Isle Royale, and Osceola made 
the same payment in December that they did in August last. 
Butte & Superior paid its first dividend since 1917. Great 
Northern Iron Ore properties paid half the dividend that it 
did at the last previous distribution in April of this year. 
Several extra dividends were paid, among them Hecla, of 
35c.; St. Joseph Lead, of 25c.; Texas Gulf Sulphur, of 75c., 
and a raise in the regular dividend from $1 to $1.25; Tintic 
Standard, of 5c.; and Amparo Mining, of 5c. National Lead 
increased its regular distribution from $1.50 to $2 per share. 
Park Utah repeated the disbursement made Oct. 1 
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COMPANY REPORTS 

Arizona Copper Co., Ltd. 
A report of operations of Arizona Copper Co., Ltd., for 

the year to Sept. 30, 1922, states that: 
Dividends for the year on the company’s holding in 

Phelps Dodge Corporation, discount received on 
Treasury bills, bank interest, and transfer fees, 
PANU PIIERNN SRN ND nos dys heigl kn cw ae ars AI i eS £49,450 13 4 

‘There was transferred from reserve account...... 50,000 0 

WG <0\s wcis Rive Ges sae hbee eae sabes eae £99,450 13 4 
The expenses for the year, as detailed in the profit 

Bnd: J0N8 BLCOUBE; “WOLG sc icisss 00:0:b5 954 ies 30:50 00) 3,066 12 7 

RR ore or oo as meas mina eie wine 6 £96,384 0 9 
Out of this balance there was paid on Nov. 1, 1922, 

a dividend on the ordinary shares of the com- 
pany, in respect of the year to Sept. 30, 1922, of 
is. per share, free of income tax, amounting to.. 75,994 16 0 

PND 2s akon shea a eae oae a ckeoet ens: £20,389 4 9 

The balance, £20,389, 4s. 9d., was carried forward, sub- 
ject to provision for income tax, corporation tax, and direc- 
tors’ fees for the year. For the year to Sept. 30, 1922, the 
Phelps Dodge Corporation paid quarterly dividends to its 
shareholders of 1 per cent actual, thus making 4 per cent 
for the year. The company’s share of these dividends was 
$200,000, the sterling equivalent £45,763, 16s. 5d. 

The company’s claim for repayment of the whole of the 
excess profits duty the company had paid has now been 
admitted by the revenue authorities, and £300,000 has been 
received on account thereof. On the other hand, the British 
Government claims for income tax involve large figures. 
The adjustment may take some time yet, as important and 
complicated questions involving the basis on which the com- 
pany falls to be assessed, in the past and for the future, 
have still to be settled. 

At the meeting of the company on Feb. 27 last, Nor- 
man Carmichael was nominated as the company’s represen- 
tative on the board of the Phelps Dodge Corporation, and 
on this being intimated to the Corporation, Mr. Carmichael 
was, on March 16, duly elected one of its directors. 

In order that the annual report of Phelps Dodge Corpora- 
tion, which is issued about the month of March each year, 
may be available at the same time as the annual report by 
the directors of this company, it is proposed to make the 
financial year end on March 31, instead of on Sept. 30. 

Santa Gertrudis Co., Ltd. 
Silver; Mexico 

The general manager’s report on the working operations 
of the Santa Gertrudis Co., Ltd., for the quarter, from July 
1 to Sept. 30, 1922, states that the mill during the above- 
named period crushed 36,816 dry short tons of ore from the 
Santa Gertrudis mine. 

United States 
Currency 

mie Oe RIOR BP ORBIO 5 3 <a ocd 06.00.60. 0.0Ks-000% $319,291.94 
Less working expenses (including development and 
Pen nt) CRIME, oa so nrc a oom wba eG ale cn 221,914.06 

Mistinnted Promt At THINNOS 26 oc cnc cc cece écecsses $97,377.88 

In addition to the above noted tonnage, the mill crushed 
88,130 dry short tons of ore, delivered by the Inversiones 
Co., from its El Bordo, El Cristo, and Malinche mines. 

A total of 960 ft. of development was accomplished 
throughout the mine, of which 68 ft. was in payable ore, 85 
ft. in vein below pay, and 807 ft. in country rock. The aver- 
age milling rate was at 84 per cent of full capacity. 

The price of silver was taken at $0.7085 per fine ounce. 
The figure quoted for value of bullion produced is subject 
to correction, as the prices realized by actual sales are 
higher or lower than that taken. 

The El Bordo group produced 88,130 dry short tons of 
ore, of which 64,149 tons came from the El Bordo mine, 
20,763 tons from El] Cristo, and 3,218 tons from Malinche. 
All this ore was shipped to the mill of the Compania Bene- 
ficiadora de Pachuca, S. A., for treatment. The excess of - 
revenue over expenditure, on the treatment of this ore, 
amounted to $101,062.72. This figure is subject to the pro- 
portion accruing to the owners of the El Bordo properties. 
The excess of revenue over expenditure is subject to correc- 
tion, as the prices realized for the actual bullion sales are 
higher or lower than those taken. 

The figures given for the quarter are based upon silver 
at $0.65 per fine ounce, whereas the monthly returns are 
based upon that price plus bullion sales adjustments. 

The Inversiones company’s estimated revenue for the 
quarter under review, after allowing for certain development 
expenses and charges to construction and equipment at 
Malinche, was $5,081.97. 

Burma Corporation, Ltd. 
Silver, Lead; Burma 

A report of the operations of the Burma Corporation, 
Ltd., for the quarter ended Sept. 30, 1922, states that 
41,427 tons of ore was extracted, having an average assay 
value of 23.9 oz. silver; 26.25 per cent lead and 16.3 per 
cent zinc. The tonnage extracted is equivalent to an out- 
put of 0.41 tons per man-shift employed underground. A 
total of 50,460 tons of ore was milled, averaging 22.2 oz. 
silver, 24.8 per cent lead, and 16.2 per cent zinc. This in- 
cluded 8,426 tons of stock material from the mine ore dumps 
averaging 21.9 oz. silver, 23.9 per cent lead and 18.9 per 
cent zinc; 27,414 tons of lead concentrates was produced, 
averaging 36.4 oz. silver, 40.6 per cent lead and 20.9 per 
cent zinc. A total of 32,962 tons of lead-bearing material 
was smelted, for a production of 11,763 tons of hard lead, 
assaying 97.26 oz. silver per ton. The refinery produced 
10,290 tons of refined lead and 1,090,987 oz. refined silver. 

ESTIMATED REVENUE AND EXPENDITURE 
otal 

Estimated gross revenue..................-. Rs. 69,00,200 £460,013 6 8 
Estimated operating expenditure............. 38,03,000 253,533 6 8 

Estimated surplus over working expenditure = 30,97,200 £206.480 0 4 
DIGIEUECSTUORORE 6 0 5.55555 0,5 56 5.615.60:0 85.00.0515 Rs. 3,06,700 £20,446 13 0 
Estimated income tax................0.-.0- 4, 20, 000 28,000 0 4 
Estimated depreciation on 1 machinery and plant 6,08,600 40,573 6 0 
Capital expenditure.....c. ccc ccccccnscces 5,57,800 37,186 13 8 

Progress with the improvements to the treatment plant 
continued steadily and some units are completed and others 
approaching completion, with the result that its capacity 
has been greatly increased and is now in excess of the 
tonnage extracted by the available labor force at the mine. 

Only a small number of the Chinese recruits have adapted 
themselves to underground conditions. These were entirely 
from the Chen “Nan” Chou district, to which an agent has 
been dispatched to continue recruitment of labor. 

As a result of this disappointment, the labor position at 
the mine is unsatisfactory, and the number of shifts worked 
underground shows a progressive decline since May, when 
the seasonal laborers returned to their homes. 
A recruiting agent has also been dispatched to India to 

investigate the possibility of obtaining labor. 
Increased revenue due to increased output and improved 

metal prices necessitated increased provision for income tax. 
Provision for depreciation increased approximately to the 

figure written off in 1921. 
The sterling figures shown are based on the rate of ex- 

change—Rs. 15 to the &. 



December 30, 1922 Engineering and Mining Journal-Press 1187 

Week Ended Dec. 23, 1922 

Stock 

MOOR co dnc ses 
Alaska-Br. Col...... 
PE 256s > uaa 
ANSOONGE.« .. 5.5.0 
Arcadian Consol.. 

Bingham Mines..... 
Calumet & Arizona. . 
Calumet & Hecla.... 
Canada Copper..... 
Centennial......... 
Cerro de Pasco...... 
Chile Copper Sawaae 
Chino. . arg atte 
Copper Range. Reese 
Crystal Copper. . 
Davis-Daly......... 
East Butte......... 
First National....... 
Franklin 
Gadsden Copper.... 
Granby Consol...... 
Greene-Cananea..... 
HSNO: i consi vas 
Howe Sound........ 
Inspiration Consol... 
HOS CMB oc civicwsec 
Isle Royale......... 
Kennecott. ........- 
Keweenaw.......... 
Lake Copper. ....... 
Magma Copper..... 
Mason Valley....... 
Mass Consolidated... 
Miami Copper...... 
WAICOIOR |. oé55s cc 
OS) eee 
Mother Lode Coe. «sc 

Nevada Consol... . . 
New Cornelia....... 
North Butte........ 
Ohio Copper........ 
Old Dominion....... 
Osceola........ 
Phelps Dodge. . 
Quincy. 
Ray Consolidated. . 
Ray Hercules....... 
St. Mary’s Min. Ld... 
Seneca Copper...... 
SHANNON. 5620s 
Shattuck Arizona.. 
South Lake. re 
Superior & Boston.. 
Tenn. C. &C. efs.. 
Tuolumne.. 
United Verde Ex. 
Utah Consol. . 
Utah Copper... 
Utah Metal & T.. 
Victoria. . <i 
Winona 

Internat. Nickel... .. 
Internat. Nickel, pfd. 

Carnegie Lead & Zine 
National Lead...... 
National Lead, pfd... 
St. Joseph Lead 

Am. Z.L. & S.. 
Am. Z. L. & S. ‘pid... 
Butte C. &Z........ 
Butte & Ruperior.. 
Callahan Zn-Ld. 
New Jersey Zn 
Yellow Pine. . 

Batopilas Mining.. 
Beaver —. es 
Candelaria... 
Coniagas...... 
Crown Reserve. 
Kerr Lake 
a 

McKinley-Dar. oie 
Mining Corp. Can... 
Nipissing........... 
Ontario Silver 
Fe 
Trethewey. . 

Exch. High Low Last Last Div. 

COPPER 

Boston 59 574 574 Dec. ’22, Q $1.00 
N. Y. Curb 2 3 Maas aa aaa cas 
Boston ys ae: 244 Mar. ’°19 1.00 
New York 513 493 49: Nov. ’20,Q 1.00 
Boston 41 a Oe ok caseares a ei 
oston 8 73 7% Oct. ’18,Q 0.50 
Boston ¥18i «+172 18 Sept.’19,Q 0.25 
Boston 58 56 58 Dec. ’22, 3 0.50 
Boston 290 282 289 Dec. ’22, 5.00 
N. Y. Curb *3 *2 a Seek camade Py 

Boston 83 8 8} Dec. ’18,SA 1.00 
New York 46: 444 4412 Mar. ’21,Q 0.50 
New York 283 27% DP ivensdbeenss daa 
New York 26% 253 26% Sept. ’20,Q 0.37 
Boston 38 37 38 Mar. ’22,Q 1.00 
Boston Curb Pe. Nae Bn en hex ea 
Boston 33 a 3 Mar. ’20,Q 0.25 
Boston 8 8} 8} Dec. '19, A 0.50 
BostonCurb *44 *40 ¥*40 Feb. ’19,SA_ 0.15 
Boston 1 13 |: ee rer es sans 
N. Y. Curb Cre SE OR oe etc ote 
New York 27 263 26% May °19,Q 1.23 
New York 27 264 27 Nov. ’20,Q 0.50 
Boston 3 23 yee Patan ps 
N. Y. Curb Ht 2} 25 Jan. *21,Q 0.05 
New York 374 354 36 Oct. '20,Q 1.00 
Boston Curb 53 53 53 Sept. ’20, K 0.25 
Boston 223 213 22} Dec. ’22, K, 0.50 
New York 38 36 363 Dec. ’20,Q 0.50 
boston i} 1 By sane ee cman (oeee 
Boston 34 a 2. .ceewccuamans aaa 
New York 32: 8631 314 Jan. °19,Q 0.50 
N. Y. Curb 2 13 Riis cance care acs 
Boston 13 13 1% Nov. ’17, 1.00 
New York 27% 27 274 Nov. °22, 0.50 
Boston 23 2 DP edie a caer re 
Boston 59 57% 58 Nov. ’22,Q 1.00 
New York 112 103 11 June ’22,1 0.50 
New York 163 153 16 Sept. ’20,Q 0.25 
Boston 173 17 173 Nov. '22,Q 0.25 
Boston 10 9 9} Oct. °18,Q 0.25 
N. Y. Curb En | OR Oe fee ce aes 
Boston 19 173 18 Dec. ’18,Q 1.00 
Boston 323 30; 32 Dee. ’22, K. 1.00 
Open Mar. 7165) =(f155 .. Ot °22.¢ 1.00 
Boston 37 35 36$ Mar. ’20,Q 1.00 
New York 15 144 14} Dec. ’20,Q 0.25 
N. Y. Curb 13 4 Fee eseicse es, cates 
Boston 41 40 404 Apr. ’22, K 2.00 
Boston 84 73 Me cial enka aia wae 
Boston *85 *60 *80 Nov. ’17,Q 0.25 
New York 9 8} 8i Jan. '20,Q 0.25 
Boston > as’ a” > eee Seka 
Boston 2} 13 ya acu 
New York 10} 9: 10} May ’18,I 1.00 
Boston *65 *55 *55 May ‘13, 0.10 
N. Y. Curb 28 27 27 Nov. °22, 0.25 
Boston 2 14 1%Sept. ’18, 0.25 
New York 65 634 64 Sept.’22,Q 0.50 
Boston #99 «= 893 #93'-«—«Deec.. 17, 0.30 
Boston 13 Iz Teh saceceunews went 
Boston 4 13 Pr cepaseaces 
Boston 8 8 Or deecdtcnsaes 

NICKEL-COPPER 
New York 14 133 13% Mar. ’19, 0.50 
New York 654 643 643 Nov. ’22,Q 1.50 

LEAD 
Pittsburgh 43 42 My ac anueuiake enes 
New York 129. 122 127 Sept.’22,Q 1.50 
New York 1123 1123 112% Dec. ’22, Q, 1.75 
New York 19 183 18} Dec.’22,Q,X 0.50 

ZINC 
New York 163 16 163 May ’20, 1.00 
New York 52 50 51 Nov. ’20,Q 1.50 
New York 10 94 91 June ’18, 0.50 
New York 334 314 31% Sept.’20, 1.25 
New York 93 9 91 Dec. ’20,Q 0.50 
N. Y. Curb 1734 169 1723 Nov. ’22,Q 2.00 
Los Angeles *75 *75 *75 Sept.’20,Q 0.03 

SILVER 
New York 3 i ec. ’07, 1 0.124 
Toronto *29°  -*283 “= me 20, K 0.03 
N. Y. Curb Se ON, ee oe eas ey 
Toronto 1.90 1.90 1. $0 May ’21,Q 0.123 
Toronto *3) *30 *31 Jan. 717, 0. 05 
N.Y. ene, macs 3 Oct. .°22,90 0.123 
Toronto #25 €23 *25 Apr. °22, 0.10 
Toronto #22 *19 *21 Oct. ’20,Q 0.03 
Toronto *97 #*97 *97 Sept.’20,Q 0.123 

Y. Curb 6 53 5? Oct. ’22,Q,X 0.30 
New York fst {3 53 Jan. 719,Q 0.50 
Toronto #33 *320—S #33) «Jan. ’20,K 0.04 
Toronto 5 33 33 Jan. ’19, 0.05 

Stock Exch. High Low Last Last Div. 
GOLD 

Alaska Gold....... New York 3 4 ; adbecdeennus a 
Alaska Juneau...... New York or FS Mhtasacwureacs ds 
PMs on aids Sass Toronto Site) SER cp itetcesees i 
Carson Hill.. Boston “I, 6} Beaded Saale 
Cresson Conscl. G.. N. Y. Curb 2 23 23 Oct .*22Q. 0.10 
Dome Mines.. .. New York 42i 44 Oct. ‘22,Q 0.50 
Golden Cycle... Soe Colo. Springs 31 *50 *91 June 21, Q 0.02 
Hollinger Consol..... Toronto 12.10 11.95 12.00 Dec. °22' 0.05 
ane Mining... New York 781020 t79 = Nov. "22, M_ 0.50 
) oO ere Toronto *8 CON SOR oo candacecas Sade 
Kirkland Lake...... Toronto *40 ©40 040 5 Pe ree adka 
Lake Shor e. Toronto 2.86 2.83 2.85 Nov.’22,Q 0.02 
MclIntyre- Poreupine. Toronto 18. 7. 18. 7 18.30 Sept. '22, K 0.25 
Porcupine Crown.. Toronto *18 18 July 17, 0.03 
UNNI ot. cess as Colo. Springs *38 +38 *38 Oct. ’20,Q 0.01 
Schumacher......... Toronto *45 = 45 EI oa ce na us _ 
Teck Hughes....... Toronto i) ie , . eee ~ 
ROME OMNES cacccc ccs Los Angeles *70 *70 *70 Dec. 719, 0.02 
United Eastern...... N. Y. Curb Fi 1g 1#Oct. ’22,Q 0.15 
o ond Cons... ... Toronto ee. SOR) See. cuaceswans oa 

ite Caps Mining.. N. Y. Curb *10 We) SE Sxveeuaaewad ea 
Wright-tinea Toronto 3.15 5.05 3.05 Oct. ’22, 0.05 
Yukon Gold....... a Y. Curb *80 *76 *80 June’18, 0.023 

GOLD AND SILVER 
Boston-Mont. Corp.. N.Y.Curb ni 2 Med. Seg | ECP OCCT ET EPE wos 
Cons. Virginia...... San Francisco *12} *10$ *11h ............ ae 
Continental Mines... N.Y. Curb 5 42 DD Visdedeviauke ‘ans 
Dolores Esperanza... N.Y. Curb 2 1 1% Oct. “22 2:50 
Tonopah Belmont... N.Y. Curb 1s ix 1%July ’22,Q 0.05 
Tonopab Divide.. N. Y. Curb Cre. SOR Gls 5 8s oo cs axe 
Tonopah Extension.. N.Y. Curb 4 32 3% Oct. ’22,Q 0.05 
Tonopah Mining.. N. Y. Curb 145 14% 22#8Oct. ’22, SA, X 0.073 
West End Consol.. N. Y. Curb 13 Fi 13 Dec. '22, Q. 0.05 

SILVER-LEAD 

Caledonia Mng..... Y.C aaa *8 Jan.’21,M 0.01 
Cardiff M. & M..... Salt Lake aes 35 Dec. ’20, 0.15 
Chief Consol........ Boston Curb 53 4} 5 Nov. "22, Q 0.10 
Columbus Rexall.... Salt Lake *16} *13 163 Aug. ’22, 0.03 
Consol. M. &S..... Montreal wae ane 7 Oct. ’20, Q 0.623 
Eagle & Blue Bell... Boston Curb +3 $2 Nov. 22, K 0.05 
Federal M. &S..... New York 4124 «+79 10 Jan. ’09, 1.50 
Federal M. & S. pfd. New York 52: Sl 523} Dec. '22,Q 1.25 
Florence Silver...... Spokane *37 360 #36) Apr. 19, 0.013 
Hecla Mining....... N.Y. Curb 8 72 7? Dec. '22,Q,X 0.50 
Iron Blossom Con... N. Y. Curb *29 *28 €29 Apr. ’22, 0.024 
Marsh Mines....... N. Y. Curb *7 *5 *6 June ’2I,I1 0.02 
i, | ee Salt Lake Fe Ace A caveens coast wa es 
Prince Consol....... Salt Lake Jon nae *83 Nov. °17, 0.023 
Silversmith. Spokane *504 *47  *50 Oct. ’22, 0.01 
Simon Silver Lead... Y. Curb er aan eee ee 
Tamarack-Custer.. Spokane 3.50 3.10 3.45 Jan. ’21,K 0.04 
Tintic Standard..... Salt Lake 3.25 2.90 3.25 Dec. "22, Q,X 0.10 
Utell Agatti... ...6<.0: Boston 3 2% j3 Nov.’20,K 0.25 

IRON 
nies Steel “B’? New York 64 7” 593 Oct. ’22 1.25 

Char. Iron......... Detroit 3 edocs min 
Char. Iron, pfd. Detroit 12 12 UE Gavcsadane ere 
Colorado Fuel & Iron New York 25 244 24 May’21 0.75 
Col. Fuel & Iron, pfd. New York wad enue 105 Nov. ’22 2.00 
Gt. North’n Iron Ore New York 314 30% 31 Dec. ’22 1.00 
Inland Steel......... N. Y. Curb 124 434 434 Dec. ‘22 0.25 
Mesabi Iron........ N. Y. Curb 12 RR > JO eels hia 
Reologle Steel....... New York 26% 233 at ra tinea wae 
Republic I. & S... New York 47} a4 May 2h ° 1.50 
Republic I. S.., pfd.. New York 823 813 823 Jan. 722 1.75 
Sloss-Sheffield x Pe I. New York 393 st 39} Feb. ’21 1.50 
RE ee Osos ce ou New York 108; 105% 1064 Sept. ’22 1.25 
U_S. Steel, =. Bei od New York 1213 120% 21 Nov.’22 1.75 
Virginia I.C. & C... New York 544 533 53§ Jan. ’22 1.50 
Virginia I.C. &C. pid. New York £85 774 80 July ’22 2.50 

VANADIUM 
Vanadium Corp..... New York 36; 33% 33% Jan.’21,Q 1.00 

ASBESTOS 

Asbestos Corp...... Montreal 664 Oct. ’22,Q 1.50 
Asbestos Corp. pfd... Montreal ans 85 Oct. '22,Q 1.75 

SULPHUR 
Freeport Texas...... New York 20 16} 20 Nov. ’19,Q 1.00 

(tee New York 603 562 60 Dec.’22,QX 2.00 

PLATINUM 
So. Am. Gold & P... N.Y. Curb 33 3} L | Oa ee 

MINING, SMELTING AND REFINING 
Amer. Metal........ New York 513 493 511 Dec.’22,Q 0.75 
Amer. Metal pfd.... New York 115 1123 115 Dec. '22,Q 1.75 
Amer. Sm. & Ref.... New York 58 553 56 Mar.’21,Q 1.00 
Amer. Sm.& Ref. pfd New York 997 97; 993 Dec. '22 Q 1.75 
Am. Sm. Sec. pfd. A. New York 7102 +100 101; Oct. ’22, Q 1.50 
U.S. Sm. R. & M... New York 383 36; 36; Jan. 21, Q 0.50 
U.S. Sm.R.& M. pfd. New York 46} 46} 463 Oct. 22'Q 0.873 

*Cents per share. 
Monthly. K, Irregular. I, Initial. 

TBid or asked. Q, Quarterly. SA, Semi-annually. M, 
X, Includes extra. 

Toronto quotations courtesy Hamilton B. Wills; Spokane, Pohlman Investment 
Salt Lake, Stock and Mining Exchange; Los Angeles, Chamber of Mines 

aa Oil; Colorado Springs, Colorado Springs Stock Exchange. 
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NEW MACHINERY 

AND INVENTIONS 
ee ee Zoovenenccecennccee 

Electric Welding Machines 

Two portable electric arc welding 
machines have recently been placed on 
the market by the Ohio Brass Co., 
Mansfield, Ohio. The lightweight 
welder is a_ particularly convenient 
machine, which weighs 46 lb. and is 
intended primarily for rail bonding. 
The resistance is made up of coils of 
nickel-chromium wire mounted, by a 
patented method, on refractory porce- 
lain insulators. Ventilation has been 
well taken care of in the machines, 
which operate well below the critical 
temperature of the resistance wire. 
This welder operates on any line poten- 
tial from 175 to 275 volts. Four knife 
switches control the welding current. 

Machine for repair welding and 
rail bonding 

It is possible with these switches to 
get ten combinations giving current 
values from 20 to 150 amperes. 

The shunt welder is also a resistance 
machine, but with a shunt connection 
which is used when the work is positive 
in polarity and the electrode negative. 
With this shunt in use, the machine has 
practically the same characteristics as 
a motor-generator outfit—that is, low 
voltage, short arc, and uniform welding 
heat. The welds made in this manner 
are tough and machinable. 

If desired, the shunt machine may 
be used, unchanged, as a straight re- 
sistance machine. It may be used with 
the shunt for repair welding and with- 
out the shunt for rail bonding. The 
resistance element in the machine is 
the same type as the other new welder. 
The welder will stand a continuous 
short circuit at 280 volts without over- 
heating. It is used on any line poten- 
tial from 150 to 280 volts. It weighs 
about 100 pounds. 
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INDUSTRIAL NOTES 

Seenseuersss 

Possible Markets for Mining 
Machinery and Mill 

Equipment 
Reeent reports indicate a_ possible 

market for mining machinery and mill 
equipment among newly developed and 
large producing gold mines in northern 
Ontario, says Vice-Consul H. S. Tewell, 
of North Bay, Ontario, in a dispatch 
to the Department of Commerce. Since 
many new mines are far removed from 
railroads, the winter season is gener- 
ally found the most desirable for de- 
livering heavy machinery, as it may be 
easily hauled over the snow. 

The Hollinger Consolidated Gold 
Mines, it is reported, has decided to 
increase the present mill capacity from 
4,000 to 8,000 tons a day. It has also 
been said that this company will pro- 
ceed at once with work preliminary 
to developing hydro-electric power at 
Three Carrying Places, on the Abitibi 
River. The cost of the project is esti- 
mated at $2,000,000. 

It is also reported that the McIntyre- 
Porcupine mine will increase its mill 
capacity from 750 to 1,000 tons a day. 
The daily capacity last year was 550 
tons. 

The Nighthawk Peninsula mine plans 
the installation of a 400-ton mi!l in the 
early spring. Concrete work for the 
building has already been completed. 

The Goudreau gold mine reports the 
discovery of large quantities of rich 
ore, after extensive development, cover- 
ing a period of six months. Informa- 
tion is current that arrangements will 
be made to construct a mill for spring 
work. 

The Davidson Consolidated gold mine 
is said to be financed for development 
on a large seale, including the con- 
struction of a mill. English capital is 
largely interested in this enterprise. 

The property of the Buffalo-Kirkland 
mine is understood to have been ac- 
quired by the Kirkland-Hudson Bay 
mine, which will be equipped with a 
mining plant at once. 

American Pumps in South Africa 

Seventy-five per cent of the centrif- 
ugal pumps used in South Africa are 
of American manufacture, says Consul 
Charles J. Pisar, in a report to the De- 
partment of Commerce. They are used 
mostly where water can be obtained 
from rivers or streams. As there are 
not many streams in South Africa, and 
none at all in a large part of the 
plateau region, there are no extensive 
areas where centrifugal pumps can be 
used. The cost of fuel for the engines 
operating these pumps has always been 
high, and this has militated against a 
more extensive use of such pumps. 
There are, however, in the Cape Prov- 
ince, a number of rivers which flow in 
deep channels so much below the level 
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of the adjoining irrigable ground that 
the cost of irrigating by means of 
canals or dams is prohibitive, and the 
only method available is to raise the 
water onto the land by means of pumps. 
This method is not yet being used ex- 
tensively, as the cost per acre of irri- 
gating in this manner has been too high 
to be of any economic value. 

The duty on pumps imported is 3 per 
cent ad valorem, except for those im- 
ported from Great Britain or its colo- 
nies, on which no duty is charged. 
This, however, does not offer a serious 
handicap to American pump manufac- 
turers, and the increasing demand for 
windmills and pumps, the consul be- 
lieves, offers them an excellent oppor- 
tunity to enlarge their business in 
South Africa. 

Most of the large pumps used in the 
mining industries, in raising water 
from the lowest levels in the gold 
mines, 4,000 to 6,000 ft. below the sur- 
face, are imported from England and 
Switzerland, and to a smaller extent 
from the United States. Fully 90 per 
cent of the pumps imported for farm 
use come from the United States. 

The Bucyrus Co., South Milwaukee, 
Wis., announces the addition to its 
sales force of John J. Gault. Mr. Gault 
will be attached to the Chicago office 
of the Bucyrus company, at 622 McCor- 
mick Building, Chicago. 

T sehalhialeleleliadiaelellelaheaaelaaheeheieechehaheiadhahshaiadeshahahbababahabababahabababainahabababad i 

TRADE CATALOGS 

(eucenoceenenccsucccccccescesceseuceccesceusnsuscccecscencscccasean 

Driers—A new 4-p. bulletin, cover- 
ing in a concise manner the principles 
of operation of the various types of 
Ruggles-Coles driers, has just been 
published by the Ruggles-Coles Engi- 
neering Co., 120 Broadway, New York. 
This publication is the result of the 
demand of many engineers to get in- 
formation on drying problems in a 
concrete way so as to save their time 
and yet present facts which are of par- 
ticular importance to them and allow 
them to get preliminary information at 
least on the class of drier they would 
require for the particular problem at 
hand. 

Valves—Reading Steel Casting Co., 
Inc., Bridgeport, Conn., has issued an 
8-p. circular illustrating and describing 
the company’s new cast-steel gate 
valves. Important features of this 
valve include: Special design of the 
main castings; design of split wedge, 
particularly the method of securing the 
wedge to face ring; metal-to-metal 
bonnet joint, with studs of 100,000 lb. 
metal used for the bolting; provision 
for easy and sure operation under 
emergency conditions by machining 
body guides and cars on wedges; deep 
stuffing box and condensing chamber; 
ball joint between steel gland and 
bronze follower to prevent binding of 
spindle; bonnet and yoke cast integral 
to insure strength and straight bore for 
the spindle, and all parts of steel. 
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Efficient Ventilation 
a Vital Problem to 
the Mine Owner 
With the vast and urgent demand now being 

made upon the mines, production must be 

Double Inlet Primarily Exhaust Reversible Fan installed speeded up beyond a normal output. 
at a drift mine. Normal capacity 150,000 cu.ft. at 3-in. 
water gauge. If your miners and underground workmen are 

to bring production records up to top-notch, 

your mine must be equipped with an adequate 
ventilation. system. 
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The old wooden. housed fans still found in many 
mines today are not only a source of danger but 

should be scrapped on account of their wasteful 

power consumption. 

Double Inlet Exhaust Fan fitted with steel side drifts in- J 

stalled at a slope mine. Capacity 130,000 cu.ft. at 2-in. MINE F NS 
water gauge. A 

are built to meet every condition found in the 
‘mining field, and the services of our mine venti- 

lation experts are furnished free to any one who 

may desire to increase or improve their venti- 

lation. 

Send for Mine Fan Catalog No. 280-A, 
also Straitflo Fan Bulletin No. 348-E. 

The Jeffrey Manufacturing Co. 
Double Inlet Reversible Fan. Capacity 200,000 cu.ft. 974-99 North Fourth Street, Columbis, Ohio. 

. i aie ‘ 

et nkae teste eS ee ae Double Inlet Primarily Blowing Reversible Fan installed at 
cu. ft. at 3-in. water gauge. a shaft mine. Capacity 350,000 cu.ft. at 4-in. water gauge. 
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 . Sheer Speed 
Fok sheer speed, the Waugh Model 93 is 

without a peer in the light (wet) hammer 
drill class. 

BUT speed alone is a minor factor compared 
to this little drill’s sturdy, careful, precise con- 
struction, powerful rotation, low air-consump- 
tion and long-lived efficiency. 

WHEREVER there is wet drilling to be done 
the 93 is needed. May we send you a copy of 
the “Ninety Series” booklet? Just ask the near- 
est Waugh branch office for one today. 

AE \\eqver ukl) ri anutacturing C. 

Denver, Colorado 
Rock Drills, Drill Steel Sharpeners and Hole Punchers, Portable Hoists 

San Francisco Los Angeles Joplin Lima New York Melbourne 
Scranton Seattle Wallace Santiago Houghion Mexico City 
El Paso Duluth — Salt Lake City Butte Birmingham 

Canadian Rock Drill Company, Limited 
Sole Agents in Canada 

Toronto, Ont. Cobalt, Ont. Nelson, B.C. Vancouver, B.C. 

The Denver Rock Drill & Machinery Company, Limited 
Sole Agents in South Africa and Rhodesia 

Southern Life Building, Johannesburg, Transvaal, South Africa. 
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BALL GRANULATORS 

One 

5 ft. by 4 ft. 
Ball 

Granulator 

Built for 

TECK HUGHES GOLD MINES, LTD. 
KIRKLAND LAKE DISTRICT, ONTARIO, CANADA 

reeset. 
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-CHALMERS ALLIS -CHALMERS 

wen ROaucTS 
PRODUCTS — Electrical Machinery Flour and Saw Mill Machinery Vag Vy Steam Turbines 

Power Transmission Machinery a i . og Ld 
Pumping Engines-Centrifugal Pumps 

Steam and Electric Hoists Hydraulic Turbines 
Air Compressors - Air Brakes Crushing and Cement 
a MILWAUKEE, WISCONSIN. U.S.A. ———P 

Steam Engines 
Gas and Oil Engines 
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Do you know 
what central- 

salen ized pumping 
means? 
Centralized Pumping means one 

drainage pump at the lowest level 

against two or several pumps at 

various levels. Centralized pump- 

ing with the right Prescott Single- 

lift Pump means real savings — 

ALWAYS — ANYWHERE. It 

has been proved repeatedly. 

PRESCOTT 
MENOMINEE 

‘The pumps shown at the left are real mine 

pumps — Prescott-Menominec single _ lift. 

Type C Electric Pump 

Pot Form Electric Pump 

‘They not only do a better job of mine drainage 

but invariably they do it at less cost than it 

could be done by any other method. It is not 

unusual for mines to report savings of thou- 

sands of dollars annually on labor alone due 

to Prescott-Menominee single-lift pumps. 

Investigation will bear this statement out and 

at the same time fully convince you of the 

superiority of the method made possible by 

Prescott- Menominee. 

Just a one-line request on a post- 

card will bring you full details. 

The Prescott Company 
Frep M. Prescott, President 

Menominee, Michigan 
Forged Steel Electric Pump 
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Five Essentials For Hose Economy 
Togive consistent economy air drill 

hose must possess in highest quality 
five fundamentals. 

[1] It must have a cover so tough, 
so durable and so wear-defying that 
it can be yanked and dragged about 
without rapidly being gouged and 
torn to pieces by rock. Wire winding 
should be unnecessary. 

[2] It must be so flexible and well 
knit in construction that a sudden 
fall of rock will not injure it. 

[3]. It must have an oil-proof inner 
tube else the fine film of oil from the 

compressor will rot the rubber which 
the air will pick up and carry in loose 
particles to the chambers of the drill 
often to put it out of business. 

[4] It must be kink-proof. 
[5] It must possess such balanced 

qualities from tube to cover that it 
will not crack or kink back of the 
drill connection. 

All of these fundamentals Goodrich 
Air Drill Hose has in the highest 
quality. That is why for uniform 
service and consistent economy it has 
never been surpassed. For economy’s 
sake, use it! 

THE B. F. GOODRICH RUBBER COMPANY, Akron, Ohio 

Goodrich 
AIR DRILL HOSE 

“Best in the Long Run” 
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What Doés This Me 

VA 
The Average Move for aRairvad Q) AA TwestolMomel winass 9 MINUTES 

Oe 
S— lle 

The Average Move for a Railroad Type 
Shovel Mounted on Caterpillars is about 

SAVING TIME 
No rails to lay; no jacks to release and set; no 

stops necessary to reset jacks; no track trouble 
when in water. Can be moved back quickly away 
from blasts and slides. Always at most effective 

(Saves 814 Minutes per Move) 

digging distance away from bank; short moves 70-C Bucyrus on Caterpillars, S. A. Smith, Contractor, 

easy and quick to make. Shovel steady during 
on New York Central Cut-Off, Near Albany, New York. 

operation — less vibration — easier on operator IT WILL PAY YOU TO 
and machinery. Lighter work for pitmen; saves INVESTIGATE. Clip this 
from 2 to 4,sometimes more. Applicabletoany Coupon and Mail to Our 
size or make railroad type shovel, new orinuse. Nearest Office—TODAY! 

| Please mail me Supplement to 
Bulletin A-1-J describing Cater- 
pillarsfor Railroad TypeShovels. 

Established in 1880 A Special Plant Devoted Exclusively to Small Revolving Shovels 
Railroad Type and Revolving Shovels of All Sizes, Dragline Excavators, Trench Excavators, Name 

Dipper, Hydraulic and Placer Dredges, Spreader Plows, Wrecking Cranes, Etc. 

BUCYRUS COMPANY, SOUTH MILWAUKEE, WIS. | sazress 
NEW YORK CHICAGO BIRMINGHAM SAN FRANCISCO PORTLAND DENVER 

453 
Size and Type Shovel: 
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, The >) 
Ingersoll-Rand Company 
manufactures all types 
of rock drilling and 
accessory equipment 

ackhamers 
Stopehamers 

rifters | 
Drill Sharpeners 

Oil Furnaces 
Compressors 

Pumps 
and 

Ingersoll-Rand 

9745B 

Records Prove Worth of 
Leyner-Ingersoll Drifters 

Consult repair part cost sheets, also consult figures 
showing the footage drilled by Leyner- Ingersoll 
Drifters. 
Notice how low is the upkeep cost per foot of hole 
drilled. 
These records will prove that ‘“‘Leyner-Ingersolls” stay 
underground on the job doing satisfactory work. 
Results are what count with you. 
These records form the best basis for your future drill 
specifications. After a careful analysis you will always 
specify “Leyner-Ingersolls.”’ 
Ask the drill operator. Talk to the drill “Doctor,” 
consult the records and 

Request Bulletin No. 4038. 

Ingersoll-Rand Co., 11 Broadway, New York 

Il 
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Uninterrupted Service 

Uninterrupted service by a Cameron Direct-Acting Steam 
Pump can be attributed largely to two features—simplicity of 
steam valve action and sturdy rugged construction throughout. 

The steam end of this type of pump (having only four moving 
parts) is a model of simplicity. Reversing valves, located at 
the ends of the steam cylinder, make it necessary for the steam 
piston to always complete a full stroke. 

Ruggedness in the Cameron Pump is secured by a well pro- 
portioned construction throughout and by the careful selection 
and precise inspection of all materials and parts. 

INGERSOLL-RAND COMPANY 
A. S. Cameron Steam Pump Works 

11 Broadway, New York 

Offices Everywhere 

Write today for 

Bulletin 7304 

Vol. 114, No. 27 
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Reasons Why 

No. 10 

LowPalpLine- Rapid Change of Mill Content - Heavy Construction 
ES OE SEER EE we 

See how many second-hand Marcy Mills 
you can find in the market 

OU seldom find a _ used 
Marcy for sale. Some are 

sold from time to time when 
plants are dismantled, but they 
are usually snapped up—they 
do not have to be offered long. 
And we have yet to hear of a 
worn-out Marcy. The first mills 
built are still in continuous ser- 
vice. Strength has been made a 
feature of the design of every 
Marcy part—and careful choice 
of tested materials insures ability 
to withstand all working strains. 

Marcy methods of manufacture 

are standardized — all parts 
made to jigs and templates and 
therefore interchangeable, in- 
suring against delays. 

The reason why the Marcy Mill 
has been selected by the largest 
mining companies is because it 
combines proved grinding prin- 
ciples with strong construction 
and high-grade workmanship. 
The simplicity and compactness 
of any Marcy crushing unit as 
well as its dependability will 
strike you at once as just what 
vou have been looking for. 

Marcy Engineers will gladly advise 
in your crushing problems. 

(Ge AND 
SUPPLY 

Salt Lake City Denver 

NEW YORK OFFICE: 

42 Broadway 

Ask Any Mill Operator” 

COMPANY 
El Paso 

PACIFIC COAST OFFICE: 

Mills Bldg., San Francisco 

OPEN END FEATURE 

IS FULLY COVERED 

SY UNITED STATES 

AND FOREIGN 
PATENTS 
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Double Your Settling Capacity 

in the Same Floor Space 

| You can do it (and tri- 
ee SD ple or quadruple it if 

necessary) by adding 
one or more trays to 

the Dorr Thickeners 
which you probably 
already have. 

Adding Trays to Dorr Thickeners 

is equivalent to installing two or more Thickeners 
in one tank, one above the other. As many as 
five trays have been used without loss of the 
normal, high Thickener efficiency. 

In one plant, an installation of Dorr Thickeners, 
each with three trays, is providing 80,000 square 
feet of settling area in only 20,000 square feet of 
floor space. 

If floor space is valuable in your plant or if you 
need more settling capacity with a small addi- 
tional investment, write us now. 

The Dorr Company 
es 

Engineers 

New York Denver London, E. C. Mexico City 
101 Park Avenue 1009 17th Street 16 South Street Av. 16 Septiembre No. 5 

RESEARCH TESTS DESIGN EQUIPMENT 
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Hoisting iron ore up a 
2,000 foot shaft— 

At a Michigan Iron Mine we have a single cylindrical 

a 10-foot drum Hoist, hoisting cars up a 2000-foot shaft. 

Electric Hoists The hoist is operated by a 400-hp. motor and two lines 
Steam Hoists a «a 9 
Steam Locomotives of rope hoist “in balance. 
Gasoline Locomotives 

Rotary Kilns, Dryers, Coolers i : . 
, - — Complete protection to life and property is afforded by 
oriiss e 

Mine Ventilating Fans Vulcan Safety Devices and the Vulcan Power Brake. 
Cages and Skips 

Sheave Wheels 

Coal Crush d Roll * e Snead nates cas Vulcan Engineers can advise you the type 
Gray Iron Castings . Sta 

Open Hearth Steel Castings to sutt your conditions 
Gears, Moulded and Cut Teeth 

Special Machinery 

VULCAN IRON WORKS 
1733 Main St., Wilkes-Barre, Pa. 

VU LC AN WILKES-BARRE 

W HOISTS 
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BQ-46 Hammer Drill. Widely 
used for demolishing old build- 
iu.gs, concrete walls, 

znachor bolt holes. 

CP Class P2-DGL Gasoline Driven 
Portable Air Compressor, similar to three 
used by the Beaver Lngineering and Con- 
tracting Company in laying gas mains at 
Poughkeepsie, N. Y Auto-Pneumatic 
Throttle effects a marked saving in fuel and 
lubricant. Capacities, 128, 160 and 210 
cu. ft. per minute. Request Bulletin 647. 

heavy 79 pounds, with high cutting speed. Suc- 
«cn rete forms and concrete 
:vundations; also, drilling 

CP-8D Eight Drifter. Does the work of 
heavier drifters. Combines light weight, 

cessfully used in hard, difficult or soft 
formations. Sixteen to forty pounds 
lighter than other similar-class drills. 

Vol. 114, No. 27 

Boyer Clay Digger. 
Indispensable for ex- 
cavating in close 
quarters, trimming 
walls, headings and 
similar work. 

Chicago Pneumatic Products for 
IKE the Beaver Engineering and 

Contracting Company, New 
York, laying 20 and 24-inch gas 
mains at Poughkeepsie, New York, 
and Mason and Hanger, driving a 
tunnel at Readsboro, Vermont, 
through which will be supplied 
water power for the New England 
Power Company, and Dan Pfahl 
and Company, Cleveland, scores of 
contractors are using CP products. 
Captions underneath products 

illustrated and the following data 
explain why: 

CP-5S Mounted Sinker Rock Drill, Wet, weight 
112 pounds, tripod 287 pounds, using 114-inch 
round hollow steel with lug shank, averaged 
150-200 feet of hole in a large limestone quarry, 
as against 314-inch piston drill weighing about 
330 pounds, tripod 550 pounds. Over twice 
the work with 55% less weight. 

CP-5 Mounted Sinker Rock Drill, Dry, in 
several tests conducted in varying formations, 
equalled and even excelled 160 and 170-pound 
drifters on opposite face. 

BQ-46 Hammer Drill, for all kinds of de- 

Sales and*Service Branches all over the World 
*BIRMINGHAM *CLEVELAND ERIE *Los ANGELES *NEwW YORK SALT Lake Cirr *Sr. Louis 
*BOSTON DENVER FRANKLIN MILWAUKEE “PHILADELPHIA ‘*SAN FRANCISCO TULSA 
*CHICAGO *DETROIT HOUSTON *MINNEAPOLIS *PITTSBURGH *SEATTLE 
*CINCINNATI EL Paso JOPLIN *NEW ORLEANS RICHMOND 

CP-10W Sinker Drill, Wet, cutting drilling costs 
for the Princeton Gold Mines, Mt. Bullion, Cal. In 
contracting field, useful for excavations, road work, 
digging pipe-line and conduit trenches, breaking 
boulders and pavement. 

CP-5W Mounted Drifter, Wet, speeding- 
up drilling for the United Mine Company, 
Oatman, Arizona. High cutting speed in 
various formations is assured by rapid, 
powerful blows with strong rotation. Weight 
112 pounds. Economical drilling depth, 

8-12 feet. ‘ 

Upper view—Boyer Clay Digger excavating 
trench. Lower view—Boyer BK-2 Calking 
Hammer calking water main. At right— 

Chicago Universal Hose Coupling. 

eI 
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BK-2 Calking Hammer. CP-10 Sinker Drill, Dry. 
Widely used oy | calking CP-5 Drifter, column Especially adapted for 

water maine, oc. Come type mounted. Thirty to 69 heavy sinking end long 
—— ¥ Cot aoe Com. pounds lighter than heavy down-hole drilling in 

cering and ContractingCom- mounted drifters. Insures stubborn formation. 
pany, and other prominent Weight, 56 pounds. Eco- 
contractors. Request Bul- 
letin 810. 

quicker set-ups. 

14-16 feet. 

Contracting — Mining — Industrial Fields 
molition work, is as productive as from 10 to 
12 men. For example, two BQ-46 Hammer 
Drills, in 744 hours, broke 112 feet of concrete, 
15 inches thick, 244 feet wide—the equivalent 
of 10 men using hand methods, working 24 
hours, or a difference of 225 man-hours. 

CP-8 Rock Drill drills three feet in about 
two minutes. 

Boyer Clay Digger ‘‘ keeps three shovelers 
busy.’’ 

Boyer BK-2 Calking Hammer sets a new pace 
in calking water main joints. 

CP Class P2-DGL Portable Air Compressors, 

combining liberal capacity and light weight, 
quickly go to the job! Obtainable in three ca- 
pacities and two types. 

CP Type AR Backfill Tampers do more and 
better work in backfilling. They tamp the 
earth with a lasting hardness, replacing all 
removed earth, and reducing repair expense 
by making street repairs less frequently 
necessary. 

Name your contracting needs—there’s a CP 
product to meet them. Engineering Service, 
try-outs, demonstrations, and bulletins avail- 
able without obligation. Telegraph, telephone, 
write or call nearest CP Branch—foday ! 

Chicago Pneumatic Tool Co. 
6 East 44th Street, New York Chicago Pneumatic Building 

CP Rock Drill Hose Coupling, 
disassembled. 

CP Cord Air Hose. 
Tough covering. 

Strong. Durable. 
Braided construction. 

Request Folder 593. 

nomical drilling depth, 

CP Class O-CB Two-Stage Belt-Driven Air 
Compressor, capacities, 511 to 1884 cu. ft. per- 
minute, similar to three used by Mason and 
Hanger, contractors, in tunneling operation at 
Readsboro, Vermont. Request Bulletin 400. 

CP-8W Sinker Drill, Wet, adapted CP-10 Sinker Drills, Dry, team-working for: 
for general, all-around drilling, the Brooklyn Edison Company, Brooklyn, 
serving the Golden King Mining N.Y. 
Company, Randsburg, Cal. 

CP Rock Drill Hose Coupling, 
assembled. 

J-89 
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Worse Than a Mossy Back—A Mossy Head! 
ONSTANT new developments in mining—steady improvements in 

methods—progress that affects your work—all these things are taking 

place day in and day out. 

as an example of “how not to be.” 

But the mining or metallurgical engineer who knows the value of keeping in 

touch with things and yet lets his head go mossy and buries himself in his own 

| 

| 
} 

| 

i} 

j 

The moss-back who doesn’t care what happens to him any more, is bad enough 

job—deserves the oblivion he usually gets. 

Progress on the individual job depends as much on keeping in touch with what 

is going on in other mines and mills as it does in doing your own work well. 

Unless you know what.other-men having similar problems to your own are doing 

you will not be able to solve as well as you might many of the problems that 

come up in your work. 

That is just the function of the JouRNAL-PREss—to keep you in touch with all 

that is valuable to you in mining and metallurgy—to let you know how the 
other fellow solves the problems you have to solve. 

If you are not a subscriber—do your subscribing now. A man who reads a 

plant copy, library copy, or friend’s copy is apt to read too quickly—too care- 

lessly—too thoughtlessly—to get full benefit out of the ideas that the paper 
holds for him. 

ENGINEERING & MINING JoURNAL-PREss costs mighty little. 

You can get two years—104 issues—for $6.* That is less than 6 cents 2 week! 
One year costs $4.* 

Just use the attached coupon. Check it, sign it, and mail it back to us today 
while you have it on your mind. 

Engineering & Mining Journal-Press 
Tenth Avenue at 36th Street, New York City 

Engineering & Mining Journal-Press, 

Tenth Avenue at 36th Street, New York City. 

Gentlemen: 

Send me ENGINEERING & MINING JOURNAL-PREsS 
(| for two years at $6* (_] for one year at $4.* 
[} I enclose remittance. (] Send bill. 
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6a S & 6S ec Ss © ORES Sls ES SSE 6 6 SS O.670 ce OL OE O66 66 0 64.0 COC DEMS © OR OEE 5 C100 C OCU ED CE COE 6 O06 
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* f the United States, Canada, Mexico, Alaska, Hawaii, the Philippines, Porto Rico, Canal Zone, Panama, Cuba, 
Honturas, Salvador, Nicaragua, Peru, Colombia, Bolvia, Argentina, Dominican Republic, Uruguay, Spain, and Shanghai, China. In other i 
countries one year is $6; Two years $10: All foreign subscriptions are payable in advance, 
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McGRAW-HILL COMPANY - INC: 

SN ANANAAVERNAWAAR ANAND AN TRA NALRAR ALAR E ERED EER EDR ER LEED OUR ETRE DOD DUG PRD PRD BUR DO TROD DG SUS AM OT OO 

OF A SERIES OF ARTICLES PICTURING THE INFLUENCE OF THE ENGINEER IN THE AFFAIRS 

OF THE WORLD. PRESENTED BY THE McGRAW-HILL COMPANY, INC , WHOSE PUBLICATIONS 

HAVE SERVED THE ENGINEER THROUGH HALF A CENTURY OF INDUSTRIAL PROGRESS 

THE SAFETY OF 

INDUSTRY 

OME four centuries ago Leonardo da Vinci wrote a 
treatise on flying in which he endeavored, though not 
with entire correctness, to describe the mechanism of 

a bird’s flight. It took the intervening centuries to make his 
theory a fact; and theory is valuable only when it becomes a 
fact. 

@ It is the irrefutability of basic facts which gives the modern 

engineer the leadership in many of our greatest and most 
essential undertakings. 

@, In his hands he holds the safety of this industrial age. Not 

merely its commercial stability, but the solution, as well, of 
many of our problems of government, of the revision of 
ethical principles, the defining of international agreements. 
From his statistical data will be gleaned much of the means 
for the social and material reconstruction of the world. 

@, The rise of the engineer as a leader in thought development 
has been rapid. It has come through proof of his ability to 
analyze, deduce and conclude; and then to put these findings 
into action, to express energy in terms of fact. 

@, An impressive proof of his leadership is his being found 
among the directors of many important financial, commer- 
cial and industrial corporations. And when an engineer speaks 
his associates give heed. For he does not surmise, he states 

facts; he does not offer conjecture or guesses, he submits 
statistical evidence. 

d, These newly risen leaders are the producers of facts, the 
originators of statistics, the developers of proofs. Theirs is the 
science of truth. They deal with absolutes, yet have no dogmas, 
for their absolutes are bases for operations, not limitations of 
practice. 

d, No new truth startles the engineer. He is able to see the 
combinations of circumstance which lead to the one and only 

possible conclusion which the new truth proclaims. The engi- 
neer gives the safety of certainty to industry. 
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uper Service 
Cord and Cable 

1 Rome Super Service Cord and Cable is 
new—new in construction—new in the 
service it renders—new in the terrific 
tests it withstands. Fit for the tough- 
est jobin every service where endurance 
counts. 

2 Fine stranded copper, effectivety insu- 
lated and built up with cotton and 
rubber, over all a heavy layer of Super 
Service 60% rubber with embedded 
cords, vulcanized in steel mclds under 
tons of pressure. 

Send for a sample, get a bit of it be- 
3 tween your hands, feel that moulded- 

on name, try to break it, tear it, cut it 
—treat it to the most destructive tests 
you know—and know why we call it 
Super Service. 

You Snip the Coupon-~ 
We Ship the Sample 

LH KS ST OS ES A GS GR MER SE A SS A A A SS A A SS A A A a A A > a a ane ane 

TO THE ROME WIRE COMPANY, 155 RAILROAD STREET, ROME, NEW YORK 
PLEASE SEND THAT SAMPLE OF ROME SUPER SERVICE PERSONALLY TO: 

a 
Check { Super Service Cable.................. oO 

ind + Super Service Cord.................. oO 
Address: CW anted | Super Service Heater Cord......0 
CRS ME GIR swe are eme emi eee see coe 

2109-L, 
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TRAYLOR BULLDOG 

THE JAW CRUSHER SUPREME 
BREAKER of advanced design 
which ignores conventicn to 

deliver service to the operator and 
free him from the thrall of evils aris- 
ing from the defective features of the 
original BLAKE, now cutgrown. 

OUR radically new, exclusive, 
patented ideas are built into the 

BULLDOG, with resulting increase 
of efficiency, lowering of operating 
cost and minimizing maintenance 
expense. 

See Bulletin 99P — Sent on Request 

TRAYLOR ENGINEERING AND MANUFACTURING COMPANY 
ALLENTOWN, PENNA. 

NEW YORK PITTSBURGH CHICAGO LOS} ANGELES SEATTLE 
30 Church St. 1133 Fulton Bldg. 1414 Fisher Bldg. Citizens Nat. Bank Bldg. 815 Alaska Bldg. 

NEW ORLEANS SALT LAKE CITY TIMMINS, ONTARIO, CANADA 
1215 New Hibernia Bank Bldg. 111 Dooly Bldg. Moore Block 

Export Department, 104 Pearl St., New York City—Cable Address ‘‘Forsaltra’”’ 

International Machy. Co., Santiago, Chile W. R. Grace & Co., Lima, Peru International Machy. Co., Rio de Janeiro, Brazi 
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The supreme importance of really efficient 
rubber insulation on Wires and Cables 
is too often overlooked. 

Safety to life and limb, and long lasting 
service, should carry more weight than 
low price or any other consideration. 

HAZARD Wires and Cables are safe. 
They stand up under unexpected surges 
in current because a high factor of safety 
is built into them—the compound in- 
gredients are right, the formula is right, 
and the supervision, and testing service 
are right. 

For the difficult jobs we have developed 
special types of Cables that greatly out- 
last ordinary Cables. Get our special 
data on any of the following: 

LORECA ARC WELDING CABLE. 
Extra flexible and wearproof. Patented. 

SPIRALWEAVE PORTABLE CORD 
for Drills, Riveters, Portable Machinery, 
Etc. 

LORECA REEL CABLE for Electric 
Mine Locomotives. Construction pat- 
ented. 

HAZARD HARD SERVICE MINING 
MACHINE CABLE. ‘Twin or con- 
centric. Built to withstand the hardest 
sort of work. 

SPIRALWEAVE CABLE, loom woven 
covering for strength and wear. 

PARKWAY UNDERGROUND 
CABLE, steel tape armored. No con- 
duits necessary. 

Quality Survives 

Hazard Mfg. Co. 
PITTSBURGH 

533 ane! Bi St. ist Nat Ba Bank _— 
CHICAGO 

552 W. Adams St. 1415 5 Wanee St. 
BIRMINGHAM, 1701 First Ave. 

Wilkes-Barre, Pa. 

Vol. 114, No. 27 
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Back of the Plant 

Stands the Crusher 

and 

Back of the Crusher— 

Co-operation 

The time has passed when you look 
upon the purchase of a Rock Crusher 
as simply buying so much tonnage in 
steel or in iron, or as an isolated piece 
of equipment without reference to 
your whole plant. 

The time has passed when Mine Op- 
erators can afford to ignore the im- 
portance of better methods in plant 
operation—methods in which correct 
crusher purchase and crusher opera- 
tion play a vitally important part. 

Not simply to buy an ore crusher, but 
to do more efficient ore crushing—in 
this direction lies the path to greater 
profits. 

The old-time crusher salesman is out 
of date. It is not so important to 
know how any given crusher is built 
as it is to be certain what it will do 
for you—how it will fit into your 

Engineering and Mining Journal-Press 

operations—whether you are operat- 
ing in a way calculated to work the 
crusher to full 100% capacity and 
efficiency. 

There are many crushers running to- 
day at 50 to 75% capacity that might 
be running at 100% under different 
conditions. 

There are many 600-tons-an-hour 
Crushers being bought by plants 
which use them to crush only 300 
tons per hour—other crushers run- 
ning idle a good part of the time. 

Many circumstances are to blame for 
this—the manner of blasting, the size 
of steam shovels in service, the ar- 
rangement of primary and secondary 
crushers, etc. 

It is clear, then, that in the purchase 
of a crusher you need the skilled co- 
operation of an experienced company 

whose aim is to sell efficient crush- 
ing first and efficient crushers sec- 
ond. In some cases you may discover 
—with their help—that you can use 
a smaller, less expensive crusher than 
you thought possible. In others, that 
a given crusher will produce far 
greater tonnage by different methods 
in blasting, shovel operation or plant 
arrangement. 

These considerations apply to the large 
and small mine operator — to any man 
who owns and operates a crushing plant. 
They apply to the purchase of any type 
of crusher—but in particular to Buchanan 
Crushers, backed as they are by an organ- 
ization prepared and competent to co- 
operate, to study your problems, to work 
with your men as regards methods of 
blasting and the many other factors that 
influence production—in short, prepared 
to assist you in securing more efficient 
crushing as opposed to the mere sale of 
more crushers. 

C. G. BUCHANAN CO., inc. 
West and Cedar Streets, New York 
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Shadows 

of Coming Events 
The cutting and welding torch is 
regularly called away from its rou- 
tine tasks to bridge over an emer- 
gency breakdown. 

Years of experience have taught 
Prest-O-Lite that satisfactory ser- 
vice must anticipate unexpected gas 
needs on such occasions. Hence 

‘ Prest-O-Lite service, built to satisfy 
the user’s needs, rarely fails to have 
foreseen the emergency. 

Each Prest-O-Lite user looks to his 
nearest District Sales Cffice, not 
merely for arrangements to ade- 
quately cover acetylene needs, but 
for helpful co-operation and advice 
on any matter involved in the use 
of acetylene. 

SP est-O-Lite 
DISSOLVED ACETYLENE 

DISTRICT SALES OFFICES 

Buffalo Dallas Milwaukee _ Pittsburgh 

Cleveland Kansas City Philadelphia SanFrancisco 

THE PREST-O-LITE COMPANY, INC. 

General Offices: Carbide and Carbon Building, 30 East 42nd Street, New York 

Balfour Building, San Francisco; In Canada: Prest-O-Lite Company of Canada, Limited, Toronto 

Vol. 114, No. 27 
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WILFLEY CEeEntriruGaL Sanp Pump 
When wear has taken its toll of your 
pumps there will be an added appre- 
ciation of the quick-change features 
which we have developed in the 
Wilfley heavy duty pumps. 

Let us send you a copy of 

our new Catalog. 

A.R. Wilfley & Sons 
Simplicity is a dominant feature of 2763 Blake Street 
the Wilfley Centrifugal Sand Pump. Denver, Colorado, U. S. A. 

Three Distinctive 

Features: 

Centrifugal Seal 

A small centrifugal seal 
eliminates the usual stuff- 
ing box with all its at- 
tendant troubles. 

Slippage, Seal Adjustment 

By means of a simple ad- 
justment the high effi- 
ciency and capacity are 
constantly maintained 
throughout the life of 
the wearing parts. 

Quick-Change Features 

The design of this pump 
permits ‘the renewal of its 
wearing parts in a few 
minutes. 

PATENTED 

Impact Screens—For Closer Sizing 
The Impact Screen insures really 

close screening. Its use means in- 
creased capacity, and its maintenance 
costs are low. It will make possible 
a much greater efficiency in your re- 
grinding department with lower mill- 
ing costs. 

Illustration shows 
the Impact Screen 
for wet screening, 
with distributor. 

The Impact Screen has many novel 
mechanical features. For instance, it 
is so constructed that the finer portion 
of the material is bound to come into 
actual contact with the screen. The 
vibration keeps the meshes open at all 
times. Because the vibration is im- 
parted to a substantial vibrating frame, 
instead of directly to the wire cloth, 
much longer service is obtained from 
the wire cloth. 

Really close screening is an im- 
portant and profitable subject to in- 
vestigate. May we send complete 
descriptive literature? 

We are selling agents for the Queen City Man- 
ganese, Chrome‘and CarbonSteel Castings. 

Colorado Iron Works Co. 
Denver, Colo. 

New York Office: 30 Church Street 
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UNDISPLAYED—RATE PER WORD: 

75 cents an insertion, payable in advance. 

Positions Vacant and all other classifications, 
8 cents a word, minimum charge $2.00. 

Proposals, 40 cents a line an insertion. 

(Zp 

EMPLOYMENT SERVICE 

SALARIED POSITIONS $2,500 to $25,000 
upward; executive, technical, administra- 
tive, engineering, manufacturing, profes- 
sional, managing, financial, etc. all lines. 
If you are qualified and receptive to 
tentative offers for a new connection, you 
are invited to communicate in strict con- 
fidence with the undersigned, who will 
conduct preliminary negotiations for such 
positions. A method is provided through 
which you may receive overtures in con- 
fidence, without jeopardizing present con- 
nections, and .in a manner conforming 
strictly to professional ethics. Send name 
and address only; preliminary particulars 
will be sent without obligating or com- 
romising you in any way. R. W. Bixby, 
ne., 408 Lockwood Building, Buffalo, 

N: YW. 

POSITIONS WANTED 

ACCOUNTANT, thoroughly experienced in 
metal and coal mine cost systems, metal- 
lurgical and general accounting and office 
supervision; employed but wants a 
change; Southwest ar corre- 
spondence solicited. PW-613, Eng. & 
Min. Journai-Press, 10th Ave. at 36th St., 
New York City. 

CIVIL engineering graduate, twenty-five , 
eighteen months coal mine engineering, 
wants metal mining location; married. 
PW-614, Eng. & Min. Journal-Press, Real 
Estate Trust Bldg., Philadelphia, Pa. 

EXECUTIVE E. M., C. E., twelve years’ 
broad experience. ‘Age 34. Speaks 
Spanish. Willing to demonstrate ability. 
PW-612, Eng. & Min. Journal-Press, Old 
Colony Bldg. Chicago, Ill. 

EXPERIENCED engineer and executive, 
metal mining West and Mexico. Techni- 
eal. Age forty. Employed. Los Angeles 
interview. ._PW-609, Eng. & Min. Journal- 
Press, Rialto Bldg., San Francisco, Calif. 

MILL superintendent, long, varied experi- 
ence milling, cyanidation, gold or silver 
ores, foreign practice, open for engage- 
ment; expert ball mills and counter-cur- 

OOUUOOOUGUOOOUOOESCOOSEOUGESCOOEOESUOEONOOSECOUSECUSENSCUOORCOUECUOESOOOGURUEOTECOGEOCOUOROCCREERSOOOOTOSICS 

Mining Men Furnished 
For Executive, Clerical and Technical 

Positions 
PHELPS OCCUPATIONAL BUREAU 

Business Placements for Men and Women 

230 U. 8. National Bank Bldg., Denver, Colo. 
Tel. Main 1547—Phone, Wire or Write 

We Fill Positions Everywhere 
Evenesvnevconeecnvoncnecnconsuesucnnncvenuevenssvenecsesnensosesseneceserseececessueneoeeesensenssnssuenée 

A MINERAL COLLECTION WITH 
EVERY IMPORTANT MINERAL 
125 specimens in collection, good sized, each speci- 
men with label attached giving name, chemical 
nature and locality. An ideal collection for s 
study and@ ‘display, $28.50 delivered. Booklet of 
collection gladly sent. 
I purchase beautiful and _ interesting mineral 
specimens. GEORGE S. SCOTT 

Nassau Street, New Y: 2 or 
watnenet ovennnneennnensnenscenaneneenecensaunensnsenugeceennsceucenenceesencsesnncestonsenecececssagsesnens: 
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SILVER MINING LEROPERTY 
In Austin, Nevada, consisting of approximately 
1206 acres, one-half of which are patented. Last 
owned by Austin-Manhattan Consolidated Mining 
Co. Includes old mines of the MANHATTAN 
MINING CO., with record production of over 

MILLION DOLLARS. None of the 

A. MARSHALL 
 wvmmmmnnncesident, Agent, Austin, Nevada wns 

3 5 = = i 

TWENTY 
old mines are deep. 
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SEARCHLIGHT SECTION 
EMPLOYMENT-BUSINESS OPPORTUNITIES- EQUIPMENT 

Positions Wanted, 4 cents a word, minimum 

INFORMATION: 

Boz Numbers in care of any of our offices 
count 10 words additional in undisplayed ads. 

Discount of 109%, if one payment is made in 
advance for four consecutive insertions of 
undisplayed ads (not including proposals). 

POSITIONS WANTED 

rent decantation; graduate, unmarried, 
Spanish; will go anywhere. PW-610, 
Eng. & Min. Journal-Press, Rialto Bldg., 
San Francisco, Calif. 

MILL superintendent or assistant, open for 
engagement, technical training, 12 years 
experience here and abroad in concen- 
tration of lead and copper ores; age 32, 
married; speak Spanish. Reference from 
former employers. PW-611, Eng. & Min. 
Journal-Press, Old Colony Bldg., Chi- 
cago, Ill. 

MINING engineer and geologist, graduate; 
six years’ varied experience in gold, lead, 
silver, copper mines; married; Western 
states preferred; available thirty days’ 
notice. PW-615, Eng. & Min. Journal- 
a 10th Ave. at 36th St., New York 

ity. 

MINING company can secure services of 
superintendent with exceptional Mexican 
experience ; references; open for engage- 
ment Jan. 1, 1923. PW- 596, Eng. & Min. 
Journal- -Press, 10th Ave: at 36th ms _— 
York City. 

SMELTER superintendent and metallur- 
gist; technical graduate; eighteen years’ 
experience in smelting and refining prim- 
ary and secondary metals; specialty cop- 
per and its alloys. PW-601, Eng. & Min. 
Journal-Press, 10th Ave. at 36th St., New 
York City. 

SOUTH AMERICAN petroleum, platinum 
and gold concessions examined and re- 
ported on new titles and options negoti- 
ated; twenty years’ experience; Spanish 
spoken ; ; Small salary. Sebastian Mann, 
109 West 54th St., New York City. 
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The Searchlight 
Section of this 
paper 

is devoted exclusively to 
the advertising of idle 
used and surplus new 
equipment, and all other 
business “Opportunities” 
identified with the field 
covered by this paper.4j 

Buyers and others con- 
sult ‘Searchlight’ ads 
for what they want. 

You can reach them 

quickly and at small cost 
through an advertise- 
ment in the Searchlight 
Section. 
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DISPLAYED—RATE PER INCH: 

ae Serre ee $4.50 an inch 
CO FF BeBe ceecesciccecs 4.30 an inch 
© 00. 3G MB. ccccicvcdccnes 4.10 an inch 

An advertising inch is measured vertically on 
one column, 3 columns—30 inches—to a page. 

E. & M. J.-P. 
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Mining Machinery 
At Bargain Prices 

CLASSIFIERS 
5—6 ft. x 20 ft. Model D Dorr Classifiers. 
4—45-in. Akins. 
1—Allis-Chalmers Annular Classifier. 
1—Richards Vortex Classifier. 
1—4 in. Richards Pulsator Classifier. 

Hydraulic Cone Classifiers, 12 in. to 40 in. 
SCREENS 

2—3 ft. x 4 ft. Impact Screens. 
Screens. 

8—4 ft. x 18 ft. Dunlap Screens. 
1—6 ft. Jeffrey Vibrating Screen. 
2—48 in. a Rotary Screens. 

TUBE MILLS 
2—5 ft. x 22 ft. Allis-Chalmers, Steel Lined. 
1—5 ft. x 16 ft. Allis-Chalmers, Silex Lined. 
1—5 ft. x 14 ft. Allis-Chalmers, Silex Lined. 
1—6 ft. x 12 ft. Allis-Chalmers, Silex Lined. 
2—4% ft. x 12 ft. Allis-Chalmers, Silex Lined. 

Large Number Revolving Trommels. 
COMPRESSORS Belt Driven 

2— 8x 8 Bury, Single Stage. - 
I—10x 8 Franklin, Single Stage, 116 cu.ft. 
1—14x 9xll Franklin, Two Stage, 314 cu.ft. 
1—16x10x12 Ingersoll, Two Stage, 410 cu.ft. 
“——_— Ingersoll-Rand, Two ‘Stage, 447 cu. 

1—16x10x18 Leyner, Two Stage, 481 cu.ft. Z 
1—16x18 Ingersoll, ‘Single Stage, 505 cut. i 

= 

— ree Ingersoll, .Two.Stage, 1100 .cu.. 

1— 22213236 Reidler, Two Stage, 1400 cu. ft. 
6—15x26x24 Laidlaw, Two Stage, 2,570 cu.ft. 

COMPRESSORS—Steam Driven. 
1—14x14x22 Rand Single Stage, 391 cu.ft. 
2—14%x16x10x17 Leyner, Two Stage, 427 cu.ft. 
1—14x16x944x16 Norwalk, Two Stage, 558 cu.ft. 
1—16x18x11x22 Leyner, Two Stage, 648 cu.ft. 
2—9x17x15x9%x12 Laidlaw, Two Stage, 623 

cu.ft. 
—— Laidlaw, Two Stage, 1,314 

cu.ft. 
— Reidler, Two Stage, 1,400 

eu. 
1—8x8x4%4x2%x8 Clayton Co., 2 Compressor. 

THICKENERS 
2—40 ft. dia. Dorr Thickeners, with 1 Tray 

Mechanism each. 
4—35 ft. dia. Dorr Thickeners. 
4—30 ft. dia. Dorr Thickeners. 
2—28 ft. dia. Dorr Thickeners. 
1—25 ft. dia. Dorr Thickener. 
2—24 ft. dia. Dorr Thickeners. 
2—20 ft. dia. Dorr Thickeners. 
5—4 in. Dorreo Simplex Diaphragm Pumps. 

FILTERS 
1—14 ft. x 12% ft. Portland Continuous Filter. 
1—12 ft. x 12 ft. Portland Continuous Filter. 
4—12 ft. x 9 ft. Portland Continuous Filters. 
2—12 ft. x 8 ft. Portland Continuous Filters. 
1—12 ft. x 7% ft. Portland Continuous Filter. 
1—8 ft. x 4 ft. Portland Continuous Filter. 
2—No. 850 Kelly Filters. 
6—No. 450 Kelly Filters. 

Send for our Complete MACHINERY STOOK LIST = 
The Morse Bros. Machinery : 

& Supply Co. : 
1734 Wazee St., Denver, Colo. : 

scevvevevuevevesucorvevervenevuncevevveveneennsevevnecesernecuecesenvecevecuecesencesenecneousonaesceoevsecavccevesuscucennsuansceseuuesesseueveneeceseaneceueececencaseoesenecceveenevensesnevea’sveceasevenceccaeceseatevensaenscencecuavanaccavenescecereveccaceseccececceneqcecseneney 
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OLIVER FILTERS 
2—12 ft x 16 ft. Oliver Filters, steel 

tanks, complete with 1614 x 10 
Ingersoll compressor, duplex wet 
vacuum pump, and two vacuum 
tanks. Excellent condition. Also 

2—28 ft. x 16 ft. Dorr Agitators and 
Redwood Tanks. 

Send for complete list of machinery. 

CURTIS MACHINERY CO. 
318 California Ave., Reno, Nev. 
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TRANSFORMERS 
For Immediate Shipment From Stock of 

Old Hickory Powder Plant 

ceeeeees sucnevecenccocscnonsoncccuccagccnnognnscecsonssusueccausucenagsonscosgscusonscssoconggconcensssogns 

Air Compressors 
IN A-1 CONDITION 

1—Ingersoll 12 x 12, ER-1, 340 CFPM. 
Like new, belt drive. 

1—Clayton 12 x 12, 330 CFPM. Old type 
but A-1 condition. Price $750. 

1—Chicago (Hot-head) NSO, 200 CFPM. 
Direct connected 30-hp. oil engine. 

1—Ingersoll 10 x 10, ER-1. 

Also other sizes—Motors, Hoists, 
Machine Tools, ete., and 

1—Sullivan, Class A, new, Drill Sharpener. 
Special Bargain 

? U. S. Machinery & Steel Co. 
224 Steuart St., San os ee 

600 kva. Westinghouse Transformers (40° C.) Outdoor Type, 60 cy., single phase, 
600-1200-2400 v. primary, 6600 v. secondary. Transformers arranged with Taps for 
starting 300-hp., 2200-v., 3-ph. Motors. Transformers on new A.I.E.E. rating at 
55° C., 750 kva. 

15—250 kva. Westinghouse, Outdoor Type, Transformers, 2300-460 v., 60 cy., single phase. 

a kva. Allis-Chalmers, Outdoor Type, Transformers, 2300-230-440 v., 60 cy., single 
phase. 

38—100 kva. Westinghouse S. K. Transformers, Outdoor Type, 6600 v.-2200-2000, 60 cy., 
single phase. 

6—50 kva. Westinghouse, Outdoor Type, Sees. 2400 v. primary, 460/240 v. 
secondary, single phase, 60 cy., type No. L-138106- 

38—37 % kva. General Electric, Outdoor Type, eundinanin 2200 v. primary, 220/110 
v. secondary, Type N, Form K, single phase, 60 cy. 

2—37% kva. Westinghouse, Outdoor Type, Transformers, 2200 v. primary, 220/110 v. 
secondary, Type S, single phase, 60 cy. 

anvacnenenees 

CAUOONGEGAOUGUCONOEOEGOOEOESEOSOODSEGUSZGQGOEOUSORORUGRGORORCEONOROREHOeoROGROGEEOEOEONIOS, 
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SUCUOUUEOUOEOECHOEONCHOOOEOOOUOASEOOSEGEOUOEOED.scoeuten CUOHCUGUOVORORDGOUSOGUGEOECEOOOEORCEESEOtOORAOREDES 

FOR SALE 

One size No. 4 Myers-Whaley 

Shoveling Machine 
All in first class eondition and complete with oil 

Nashville Industrial Corporation 
Jacksonville, Tennessee 

PMI AOQUGUOOOOROGOOOUONGESOGAOGONGRASROAOOOEoNSeOeUeoeOesSceancecenenecteas we 2eeeeuncecuceecgancene Thoroughly overhauled and in 

first-class operating condition. 

For particulars address: 

Copper Range Company 
John M. Wagner, Purchasing Agent 

P. O. Drawer 30, Houghton, Michigan 

TULEGOOSOGOAGGOORSOUESOOEGUCOSGESOUOGORRSSOGRDRGGOGGUROSELEGASEOGURSOCEGONGEDORRCLEGOONUGRSOSEeRaONED 

| Notice to Advertisers! 
Owing to the holiday—New Years—the “Searchlight” 
pages of the January 6th issue of the Engineering and 
Mining Journal-Press will close for press earlier than 
usual. Copy is required by 10 A.M., Saturday, De- 
cember 30th. 

_venaenenneseneueeneneunnensueneeensucneesonnsusussesnausonuacanvcnsecnsesnesnecenseennennie 

eee 
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A. H. SIMPSON CO. 
IRVIN S. TH¥LE 

Rebuilt Machinery 
129 Fremont St. San Francisco 

STU 
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UNDUDEOUCOSOHDEGEOOOOECOSERGRGUCOGOSOSOEOOOUOONDOSEGUCUSURUSOEUSOECROROUCOSOEOEOUSUCEROED, OORRGEEEROGOERGOGOGREERGORORERGERESEEES: COODROORENDOROREGEGReEeREOREEROReceeeEERY 
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Wk: 

: AManWho is Nowin Mainemay : : : 
: be the Man You Need in Texas : : i 

: The man for the : : 
: job — wherever he i i 
: may be — can be 7 : 

: located through the: 7 : 

_| Searchlight Section | __ 
: “SEARCHLIGHT” .ads E : ‘sk isolation of the Mining Engineer : 

z . =: makes him entirely dependent on the 3 
= locate exp erienced men = absolute accuracy and precision of z 
Z for responsible positions ss his instruments. Since 1845, he has shown Z 
5 ; = i his definite preference for Gurley Transits. : 
: everywhere. They give a 2 i : 
: wide choice of candidates = Z Ask for data on the new Gurley Mining Transit. : 

: 2 i] W.&L. E. GURLEY Troy,N.¥. 

: For Every Business Want : : |} tIRI wy 

| “Think SEARCHLIGHT First? | @——dcettedeoeibe | 
3 0134 = : 
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P. E. Flotation Oil 
For Effective and Economical , 
Pletstion it will pay you to Sa —a remarkably efficient collector of min- 

. : erals. Hundreds of tests on ores from many 
vestigate the K & K Flotation districts have shown it to be almost uni- 
Machine versally adaptable for flotation purposes. 

It is now in use in a number of mills and 
giving entire satisfaction. It is reasonable 

in cost, constant in quality and available in 

large or small quantities as required. Write 

for sample and full information. 

ORE TESTING 
We do this work on a commercial 
basis for a reascnable fee in our 
well equipped laboratory, regard- 

Known all less of whether or not you are in 
over the world the market for flotation machinery. 

Write for for economy of op- By reason of our experience and 
New Bulletin “D” eration and splendid facilities we offer you exceptional 

metallurgical results. service. 

SOUTHWESTERN ENGINEERING CO. 
1221 Hollingsworth Bldg., Los Angeles, Calif. 

410 Hegeman Bldg., 200 Broadway, New York 16 de Septiembre 5, Mexico City 

°. COeUEUEUCECETETELEAEAEOTA EAE EUEUEOEA SCAN OU EN EA TUA EAE UDO E NOAA HO EO HOEE EU EOEOEOEOOOOUOEUOUEOEOOOOGEGOAEOCOCOUOGOUOLEDOOOUEOEOEOOOOOEUOOEOEOSOEOUOGEGOOEOUOOGOOOOCQEOHOCOUOUEOSOEOEOEOOOUOUEQEOOQEOEOLONQOQOCOEOOOUOUOEUEOEOEQEOUOUOOOOEQEOEOEOEOUOCEOEGEQUOEOEOLOGEUEOOOEOUOEOUOOUECEOCOEOLOUELEUEOEOEOEOUEDEO ON EOE, 

THE HOAR UNDERGROUND SHOVEL 
. Does the work of half a dozen men—loads from 100 to 200 

miaaemeai tons a shift—works under any and every condition—re- a Steady 

Unit ™S 1] duces mucking costs 50 to 75 per cent. igging in 
Close Quarters 

Write today for complete data. 
THE HOAR SHOVEL COMPANY, INC., Duluth, Minnesota 

UUENAUEGQUOOUEOUUEAUEGOEOUGOULOAUEAUESNUCAseOGuOOUONOOOUsONoONuONUEOL*OQEEQEEOUEOUOOOUEONEOGUEOUOOOUOOUOOUCOOUCOUEOOEOOUOOUOQOEONEEOUEOOEOOUONSCCQTQOUOOEGQUEOUUEOUEOUUCUDOOOUOOUCOOEOOUEOUEOOUOOOEOOEEOUEOQUGUUOOUEOQEONUQNUEOOEOOUEOQUGOUEOUEOOUGOUGGUECOUOOUEONEOOOVOUUGOUEOUOOOUGOOEOOUOOUERUCOOOOOOEUOUOOUOOOOOOUOOOUOOOEOOEOOEONORA 

ry 

BROWNHOIST 
au 

= Locomotive Cranes Tramrails and Trolleys 
= Grab Buckets Overhead Tr. Cranes 

Drag-Line Buckets Pillar and Jib Cranes 
Electric Hoists Heavy Dock Machinery 

THE BROWN HOISTING MACHINERY CO. 
Cleveland, Ohio 

AUUUAUDUCUUUADUENUAOUDOUEUUSOOEUOONDOOGSOGNEONEDOEOUCOUUAEOUEUOUGLOGEOUGEOOUOOOROUEOOOESOOCOUEOOUGODUGSUNOEUOGDOUGUUOOOOUCUUOOUOOOOUGDOOCDOOODOUCUOEOUOOOUOEEINAGS 

For tunnels, crosscuts, drifts 
and stopes. Saves time. Saves 
money. 

Write for Catalog 4-E 

2 
1 UODUUNDUANE AUAAGUUALENEUDUNDOMADOGEEUAEUONELUOEACUUCGOUECUAETONEUONEOUAEUUAEUOCOUOEOUUECUUETUCEOUCEOUEOUUEUUEDUUEUENODAEE OOO UCTS OUEOOESOUGTOEETOUEO EEE OEETY 

DREDGES FOR GOLD AND TIN 

PUCNDLANDAAAAUGEOUAAOAEDUAGEEEUAOAEEOAOOOEEUOOUOADOUOOREOUOEEDUUAEOEEY 

| UNIONCONSTRUCTIONCO. 
Lake Superior Loader : 351 California St., San Francisco, Cal : 

Company = - ae : 
Duluth, Minnesota : Neill Jigs—Union Churn Drills : 

AUEUEEUDUDUUGUAUEOEEURAOOREOCOGAOOAOERESEAEUEOEOOEOUUEEEEOOOUESEOEOOUGECOCOOUUECODEDUGUDEGEUCLUUTETETEEETAEE EATS EEE E DORE OOO SEED AT EE EOE EEE E EERE EEE ES 

SAAUETEALSUOUAGELAOSGGUAAOSODGSOUPONEREOOGEOUAOOSUDONUDOAUORELECESUOOUERUOEEEGGOOEEUUUOEOUUGUGSHAOGUTUOGAUDONDEEUAOEEVUGEEEOOUGCOOUGGCOOUCODOOAOREOUOREUOUEEDEODEN 

NEW YORK ENGINEERING COMPANY 
2 Rector Street, New York 

OUGUEDOUSUEDONGOUESOUEDEUONCQOUSOOUOCOUCUOCLUGOEGUGOEOUOOOOOCOUEUOEOOUSOULOGUOEOUEOGOOCOOOOEGGUOUCUROUEUGCQOGOOUOUECUOUUCAUEUEEUOCUUCQUSUCEUERUOOOOOOEOOL: 

| N\qIBA 
Yuba Ball Tread Tractors. Yuba Centrifugal Pumps. 

THE YUBA MANUFACTURING COMPANY 
\ : vill “' Sales Offices: 433 California Street Works: Marysville, Cal. — Fran Paves 7 ; 

Empire Placer Prospecting Drills 
Empire Gold Dredges 

HUGUDUALAEONAUNOOAUEOUAUNGONOEHONOUOOOOUEOOOOEOOTOAL, 
UNEGNNNOOUUAGOOOCRSAUOUODOOOUEGHEEUOUEIOSOOSS0TD. 
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TAYLOR’S SPIRAL PIPE |[_]| 
FOR OUT-OF-THE-WAY PLACES 

From the Yukon to the Andes, from Arizona to the 
East Indies, American Spiral pipe is delivering con- 
tinuous year in and year out service to the metal mines. 

‘Shipped in lengths and weights suitable for mule-back 
transportation, when necessary, or nested for export, 
it arrives at its destination according to specifications. 
On the job it may be easily and cheaply laid by un- 
skilled labor. 

Taylor’s Spiral Riveted Pipe has met every mine re- 
quirement in every part of the world. Let our engi- 
neers analyze your particular pipe problems. 

A mine operator writes the following from Bolivia regarding 
his shipment of Taylor’s Spiral Pipe :— 

“In all there were more than twenty transfers of each 
shipment, yet the material was so well packed and 
was itself so substantial that there was no loss from 
breakage.” 

The photograph shows a 38 in. and 42 in. American Spiral 
pipe line in the Yukon. Working pressure 240 pounds per 
square inch. 

SPIRAL RIVETED American Spiral Pipe Works LAP WELDED 
PRESSURE PIPE iets cal Wahi STEEL PIPE 

FORGED STEEL P. O. Box 485, Chicago, Ill. FORGED STEEL 
FLANGES New York Office: 50 Church St., New York City FITTINGS 

ne 
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PACIFIC “a> PIPE 
DOUGLAS Fix 

MIO 

Send for Booklet on 
Flotation Oils 

There is a desire on the part of 
flotation operators to know the 
chemical methods generally ap- 
plied in testing forthe purity ofa 
flotation oil. We have attempted 
to supply this information in our 
booklet on Hercules Flotation 
Oils. 

It gives: complete specifications 
for our standard grades, the 
method of detecting adulteration, 
and tests conducted to insure uni- 
formity and adherence to specifi- 
cations. 

Send for booklet No. 200 today. 

Made in all sizes from 2 
inch to 14 feet in diameter 

Write for Catalogue 

SPACIFIC TANK & PIPE CO.” 
THE STANDARD SINCE ‘65 

304 MARKET ST., SAN FRANCISCO 
6 RECTOR ST., NEW YORK 

167 WASHINGTON ST., CHICAGO 
AUUUALUOUUEACAOUNEAOUEEOOUENOUEONOGaGOUONNUuOOUuGOOuEsUeUOAueeuuaegausuuueeaneeguceaguengguenneeggueeuoeegsueegveeeeueengUeegueesaeeveenOnenaveeeend OT neMOEENAES 

NANAUARUAUOORUOGENAOGREGOGREOOOCROOOORGOOC*OODORAUOEEOUUARAAGNODOOOEOEOOONOEROODEECOORNUSCERECGEEUGEOEOCUOND 
COPUEGEAUOAAAOOUUAEROENUAUOOSEROAEAEOUAOSSESOOUAOOEEAEOOOOOUGERESEEAUOUESOOAOUOUEEEROOEUUGSEREREOOOODOEEEEEES 

HUUEUUANUOUueaduuuegnueennoegnueenyuenvuensoeenUeeMUeenUusNOUeeOUEeAUOUGUOUOUOEOOOEROGUEEOUEUOUEOUOUEOOEOOUEUOOUOGATROA CUO UERGU ECOG eRAOeeEU CeO TEEO NCATE 

HERCULES POWDER CO. 

: ~ Wilmington Delaware 

SALES OFFICES: 

for ALL PURPOSES New York, N.Y Duluth, Minn. 
Chicago, Ill. Joplin, Mo. | 
San Francisco, Calif. St. Louis, Mo. | 
Salt Lake City, Utah Chattanooga,Tenn. 

We make the wood Birmingham, Ala. 

n tank you need. Write 

us requirements and 

eS re Peet ask us for quotations. 
eB, 

NATIONAL TANK & PIPE CO. 
163 Columbia Blvd., Portland, Oregon 

OUUUAEAEA EEA veteacenuaneaueneenenaesescenanencanensanegonpencecuacanencaneaenegvagegnavencegeeeceasennineneansgcaneaacegcegensegsuaeacasegrenseeeaseenaay 

HERCULES 
Flotation Oils 

Produced Under Chemical Gantral 
SURUUOUNUROSOOUNNUNOOROO OOOO CUCsCA000000UE00000000RDEEEOCESUSESNSSOOOUSUGENEOOOOEONNNOAUOUSEEOSEOOUIEL 
u 
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Yours for 
the asking! 

“CALKINS” 
APPLIANCES SPECIALTIES]. | 

FOR ASSAYERS 

we 

| . The CALKINS COMPAN' 

es 

It’s chock bell | 
of what you want 

Every mine, mill and assayer’s office 

should have a copy of this little 54-page 

catalog. It contains illustrations and de- 

scriptions of every possible piece of ap- 

paratus which may be needed in these 

fields crushers and grinders, burners 

a 

and furnaces, one-stamp mills for pros- 

pectors, crucibles, mufflers, balances and 

weights, glassware, etc. 

It is a simply prepared little booklet, 

readable and to the point. 

‘Look it over and you can find what you 

want in a jiffy. 

Fill in the coupon and mail it today. 

Your copy will be sent by return mail. 

CLID AND SEND TO NEAREST ADDRESS: 

JustinianCane | The Calkins 
ompany ompany 
Established 1851 / 

Los Angele Cal. San Francisco, Cal 
& e 

; : 
: Send me Catalogue H. ' 

i : 
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Wéteriy 
The Mark of Quality 

Western Air and Hand Dump Cars in all practical sizes 
from 1 cu. yd. to 45 cu. yd. capacity are the last word in 
dump car construction. For economy, efficiency and dura- 
bility the Western cars have never been equalled. In strip- 
ping and handling of low-grade ore Western cars are prime 
factors in increasing the output of the mine. 

Let us send our latest dump car catalog 

WESTERN WHEELED SCRAPER COMPANY 
Earth and Stone Handling Equipment 

Aurora, Illinois 

STULL CCC 
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PUDUACTUC COU CCeee 
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ATLAS | For Main Line, 
STORAGE Surface, and 

LOCOMOTIVES Gathering Work 
The Atlas Car & Mfg. Co., Cleveland, O. 

vuunuuuuecnsuucnnvvuveennuaecengasocesacucevennsccengyucesscarueosneueegvgnvusengveceensuacesgaseceseyooreensuicevnanuceseaueeevsvoceectsunesnsnineennasueenesad 

MOVANT 

PET) 

Gasoline Locomotives 
For all Industrial Haulage 3 

Ask for Bulletins 

THE FATE-ROOT-HEATH CO. 
AMAAANAPRSAREAAAANOOR EDD: = =e Swe Plymouth, Ohio, U. S. A. 

umm SVHNQUUUTangsr0UgLINeSAQe}UOCONOOOAESOANEEAGEGTAVUGUOTHOLASUOGOEUGELONSONLDOELOSUEOOEOUaOEpNOSENSEEERD 

SATOUTUDELEAAUUOUALEOEOTOOECUEOOOUEGHOUOOEOUEGEOUGUEOUGOSOSOOOOCUGEOUOOEOUOGEOOOUEOEOAOGHOOOOUOOEOEOUOOSOUEOEOEOOOEOEOOUOEOOOUOOOOOUOUOOEOOOOEOOEOEOOEOOOOEOO ON 

we 
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ROTARY CAR-DUMPERS FOR ™ CARS -“SOLIDCAR” SELF-DUMPING CAGES 
CAR a GING EQUIPMENT GRAVITY, ELECTRICAL OR PNEUMATIC DRIVE) Au a 

ROTARY CAR-DUMPERS FOR 
‘ANDARD RAILROAD 

“See Information in Keystone Mining Catalog” 

V 
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ELECTRIC TRAMMING LOCOMOTIVES Z 

Trolley—Storage Battery—Combination : 
Narrow or Wide Gauge 3 
Light or Heavy Hauling | 

Goodman Manufacturing Company, fines 
(A) 

a 

UADUAGNEDOOUDDOEUGOOUGODOOUDGDOOUDOOOUESEDSOOESODOSEOOOESEONOOSOOUODEAOOCGONOSOOOGEOUOOCGSUDEGEOUGEEDOGEDROOOEOGOO00SDU0HUUUGHDONEEOUNCLOOSOOOBSOUSEOONE OO: 

The ae 

West Virginia Rail Co. 
Manufacturers 

Light Steel Rails 
and Accessories 

6-12-16-28-25-30-95-40 -45-ths. per 9d. 

Huntington, W. Va 
OUOAPAAERARDLAAANOGOOSEREROOUGEOUEDEOUD. cutaee seeauuuneaneuenenguacenavucananvonsenguocnanninenatis 
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ND>0) 
Nothing but cars—that’s all 
we've built for 50 years, Our 
whole factory devoted to your 
requirements in this line. 

Catalogues on request 

Engineering and Mining Journal-Press 

ND>0 
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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. 
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The pure 

“All Men Know It—Knowing Men Use It’ 

tallow grease. 
never becomes rancid, never spoils. 
There is no waste with Albany 
Grease, as it does not drip or run 

away like ordinary greases. You 
use less in a year because it is all 

OPUAANNAUOEANSAESOGUOAUCGESELAUUOGSESEUUOUUOCEHCHUGUAUUOSOGAEUDOOUGENSOUOOUCOSESESUUOOGUEGOSOOUDOEOESEOOOOUEOESEOUOGUSOUGEEROGUUOOGOEEEEOUOONCCOEDEDOUAEOEEEOOOOOUGEOSDOOOOOSOGEEEEGOUOOOSECEEUOOOUOOREEOOOUUEHROREDAOOOSOOOREEOUUONE 
= = 

consumed in 

lubrication. 
known and respected! 
around the world ” ’ 
= Since 1868 —' It’s a hetter 
for fair dealing, 
a — product ality product, grease, 

unexcelled service: 

Your dealer stocks 

Albany Grease be- 

cause he knows it’s 

good. Ask him for a 

sample—or write us 

Adam Cook’s Sons 
708-710 Washington St. 

New York, N. Y. 
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The ACME 
Steel Lamp 
Here is a new steel mine lamp—a lamp 
that you'll want to know more about—a 
lamp that makes work easier for the men 
on the job. 

It’s the Acme. This lamp is made of 
steel to stand up under the hardest kind 
of continuous every day service. It’s 
light in weight, yet strong and rugged. 
It gives steady, brilliant light without 
fue’ waste. 

It puts daylight underground — where 
it’s needed and when it’s needed. It’s a 
money saver because it helps increase 
production. 

Complete data on the New Acme is con- 
tained in Bulletin No. A 65. Write for 
a copy. 

JUSTRITE MFG. CO. 
2080 Southport Ave., Chicago, Ill. 
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Diesel Type Engines 

300 hp. Modern Diesel in a Modern Mine Power Plant 
guennncueccesavnnnennenyeunyodvadsnndangggggggggcocanannngnnensaneerncyynvaagngngsnceeeecnnecenasveneett 

AAMT MAMMA 

eE_————-!, 

Partial List of Prominent Users 
Alaska Juneau Gold Mining Co. 
Anaconda Copper Mining Co. 
Arizona Copper Co. 
Atolia Mining Co. 
Beatson Copper Co. 
Belmont Milling Co. 
Braden Copper Co. 
Chas. Butters Co. 
Butte & Superior —_— Co. 
Cananea Consolidated Mi ining Co. 

KROGH 
SAND PUMPS 

are properly designed and contain the necessary materials to 
make their design practical. Renewable liners and impellers 
of special deep chilled car-wheel iron, as hard as manganese 
steel and equally as durable, and their moderate operating 
speeds are factors of design and construction that you should 
investigate. 
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Write for illustrated bulletin No. 79. 

Krogh Pump & Machinery Co. | 
147 Beale Street, San Francisco, Calif. 

saking Pumps «- Centrifugal Pumps 
Motor Driven Pumps—Dredge Pumps 
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“Pumps --- Governors --- Compressors 

Each Gardner Pump and Compressor 
and Governor is so accurately built 
that it is possible — even after many 
years —to secure repair parts which 
fit as well as the original. 

THE GARDNER GOVERNOR COMPANY 
Quincy, Illinois 

Chicago New York Philadelphia San Francisco Los Angeles 
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Because of their economy in 
fuel consumption effect great 
savings in fuel bills and trans- 
portation charges. 

McINTOSH & SEYMOUR 
CORPORATION 
AUBURN, NEW YORK 
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HYDRAULIC 
TURBINES 

THE = WATER WHEEL CO. 
raulic Engineers 

1986 meagan Street 100 Broadway 
San Francisco New York 
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£] CENTRIFUGAL PUMPS 
‘7 Since 1864 we have been building Centrifugal 

Pumps, Hydraulic Dredges and Steam Engines, 
You can depend upon the Morris reputation. 

Morris Machine Works, Baldwinsville, N. Y, 
Pittsburgh Office: Harris Pump & Supply Co 

SS Nee Agents in Principal Cities 
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“WAINWRIGHT” 
EXPANSION JOINTS 

High and Low Pressure Designs 

Alberger Pump & Condenser Co. 
140 Cedar St., New York City 

seeabtotin 
Bosto 
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Chicago 
St. Louis 
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DE LAVAL STEAM TURBINE CO. 
Trenton, N. J. 

Steam ——- ss nd muni-cines, 
fora belt and rope E for ral 

creams senate: @ ca) ties up to 15,000 H.P. Catalog 
Complete Turbo merator Sets. 
Double See or Reducing Gears for high speed 
service. Catal 
Centrifugal Seon single and multi-stage porteontal 
and-vertical shaft, for “all heads and ca B. 
Centrifugal Blowers and Com mupcqnenss for all Cavers 
and all pressures up;to 125 Ibs. Catalog L. UGUUUULUEUDGUUUODUOEUUODUEUEDDOECQEUUT EELS 
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OTTUMWA IRON WORKS 
OTTUMWA, IOWA 

Manufacturers of 

Electric and Steam Hoisting Engines 
and Mine ne Equipment 

Ottumwa Potent ROLLER E ee TRUCKS 
For Mine and Industrial Ca: 
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BERGER 
Monitor Transits and Levels 

C. L. BERGER & SONS 
BOSTON, MASS., U. S. A. 
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FLEXIPIPE 
The new improved flexible tubing. Tested to resist acid 

water in metal mines. Withstands dry rot and decay. 
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Here is a new Gillette book supplementing Gillette’s 
HANDBOOK OF COST DATA and. Gillette and 
ee MECHANICAL AND ELECTRICAL COST 

DATA. 

New material—no duplication in any of the books. 

How to estimate 
and how to check 
your construction costs 

This book shows you how to make an estimate, and 
then gives you twenty-three chapters of actual costs 
for guidance. It helps you to check costs and pass 
bills efficiently on all construction work. 
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The old and the new. Flexipipe replaced all 

of the metal tubing in this mine. 
Just Out! 

Gillette’s 

HANDBOOK OF 
CONSTRUCTION 
COST 
1734 pages, 44% x 7, flexible, illustrated, $6.00 net, 
postpaid. 

Reduce Your Mining Costs 20%! 

by supplying fresh air to your miners at the 

working faces of drifts and shafts. Oper- 

ates effectively for distances up to 3000 ft. 

Write for booklet giving full particulars of 
this great time saver. 

BEMIS BRO. BAG CO. 
3125 Poplar St. 

ST. LOUIS, MO. 

| The book tells you, step by step, 
what to look out for in making 
an estimate 
on _ practic- 
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: AINSWORTH —_ = work. 

PRECISION BALANCES AND 
SURVEYING INSTRUMENTS 

weanewor™ RTT aaa aT ate ee 
Send for Descriptive Literature 
Bulletin A-8 of Balances and Weights 
Catalog B-8 of Surveying Instruments 

It gives you 
costs of act- 
ual jobs, ‘all 
analyzed and 
itemized so 
that you can 
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| Bulletin C-8 of Improved Brunton Transit make proper 
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=e es 
The ‘Buff’ is not sold by aid of traveling salesmen, 

varying con- 
ditions of 
time and lo- 
cality. 

Here is a book 
that shows you 
what actual 
construction 
jobs are cost- 
ing and how 

nor extensive advertising. 

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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Lift Your Load With Safety 

ROEBLING 
WIRE ROPE SLINGS 

if this informma- 
tion. 
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New York Bosten Chicago Philadelphia Pittsburgh 
Cleveland Atlanta San Francisco Angeles Sr er swat as, a a ak a ad di ama eo aceeac ot mala eae 

Portland, Ore. Seattle 
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Books sent on approval to retail purchasers in U. S. and Canada & 
only. J 12-30-22 
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WILL DO IT § “McGraw-Hill Book Co., Ine., 370 Seventh Avenue, New York. : 

g Fou,may cond me op, 10, days! approval. Gillette's Handbook of onstruction st, | ’ stpaid. oO remi or e ion — — _— a caikiio 7 or return it postpaid within 10 days of receipt. ; 
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thimbles. Forgings in tension are elimi- . sr eeeees I am a member of the A. I. M. M. E. ’ 
nated where possible. : aeneatt I am a subscriber to E. & M. J.-P. 
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SAMSON 
HOISTS 

with 
Gasolene-Kerosene 

Engine 

Engineering and Mining Journal-Press 

It is generally recognized through- 
out the metal mining industry that 
gasolene-kerosene engines are well 
adapted to hoisting service. 

*‘Samson”’ hoists, one of which is 
illustrated above, are equipped 
with wonderful two-cylinder twin 
motors, especially designed for the 
demand of hoisting duty and 
guaranteed to burn either kerosene 
or gasolene with equal efficiency. 

Under any conditions they give as 
efficient service as can be obtained 
from steam or electric hoists. 

They are built in two sizes, 20 and 
30 horsepower, with load capacities 
up to 3,500 pounds and speed of 
225 feet per minute. Drums hold 
up to 2,500 feet of $-inch rope. 

English Tool & Supply Co. 

Iron Works Department 

Kansas City, Mo., U. S. A. 

Vol. 114, No. 27 
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cena 

deeennaennenuenrieriiie: 

Strictly 
a Mining 
Hoist— 
with the requirements and 
peculiarities of the uses to 
which they are put, built 
into every working part. 
Not the ordinary hoist. 

We would appreciate 
your inquiry. 

IGHT 
MANUFACTURING 

COMPANY 
EISBONSOH|OMMUNSYAG 
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~7 FLORY HOISTS 
°o/ S.FLORY MFG. CO., BANGOR, PA. 

New a ag & = —— St. 
Hartford, : K. Noble Co. 
Chicago: aaah pas, 
— Ala.: Chas. er. Lehman Co. 

vy 

MARK Huntington, W. Va.: Banks Supply Co. 
Get the Pittsburgh: House Bldg. 

Catalog Buffalo. N. : Fi ae" “Wheeler. Inc. 
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(AAAS GEARS /~\... 
Strongest at the Base 

Where Others are Weakest y : y 
Catalogue No. 265 y : YY Gena) 

Niles-Bement-Pond Co. 
111 Broadway, New York 

re Sar EAR MILL , 
Ve VORM DRIVES 4 

SPEED REDUCERS BEVEL GEARS: 
FAWCUS ae CO DITTSRIIRGH. PA 
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NOTHING NEW 
Falk Gears have 
ALWAYS been 

strongest at the base. 
The Falk Corporation 

Milwaukee, Wis. 
COUT eee 
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LIDGERWOOD 
MINE HOISTS 

Electric built in any size Steam up to 1000 hp. 

We build mine hoists in types and sizes to 
meet every requirement of mine service. 

ECONOMY IS THE KEYNOTE IN 
THE CONSTRUCTION OF 
LIDGERWOOD HOISTS. 

The dseign, material and work- 
manship are the best obtainable. 
The result is a smooth-running, 
well-balanced hoist, with internal 
friction -reduced to a minimum; 
giving the greatest rope pull for 
the power expended. 
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This Is True Economy 
Double Cylindro-Conical Drum 

LIDGERWOOD MFG. CO., 96 Liberty Street, New York 
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Philadelphia Pittsburgh Chicago Detroit Seattle Los Angeles Cleveland London, England 
Sao Paulo, Brazil Rio de Janeiro, Brazil Apartado 812, Mexico, D. F. 
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We have a Mi WW t Sloran ine Hois 
and Live 4 a 

Our slogan means 
just what it says. 

We spare no effort 
to aid you when the 
emergency arises. We 
can make anything in 
geardom and give un- 
varying service re- 
gardless of the size 
of the order. 

TRADE MARK 

MUNDY 
ESTABLISHED i869 

Get the Phillie Gear Book, 
note our range and then 
test our slogan. 

“Hurry Orders and 
Breakdown Jobs”— 

SPECIAL ATTENTION 

beers FAR R: 
Nats AN) 

300 H.P. Electric Mine Hoist, one 
of several in use in Japanese Mines 

New edition of our mine bulletin sent on request 

J. S. MUNDY HOISTING ENGINE CO. 
Newark, N. J., U.S. A. 

New York Sales and Export Office: 30 Church Street 

11201128 Vine St 
Philadelphia 
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[aintenance cost 
is low2=—— 

LUNKENHEIMER 
REGRINDING 

VALVES 
have proved this true by 
the results they have given 
in every class of service, extending 
over a period of half a century. 

The success of Lunkenheimer 
Regrinding Valves is determined 
and made certain by the Lunken- 
heimer method of manufacture, 
which provides a special bronze 
composition for each part, depend- 
ing on the function the part per- 
forms, making the valves as near 
wear-proof as can be attained. 

The regrinding seating surfaces 
provide ready means for effecting 
repairs when necessary and 
at small cost. 

Globe, Angle and Cross 
Valves and Horizontal, 
Angle, Vertical and Swing 
Check Valves for pressures 
up to 200 and 300 pounds. 

Booklet 517-BK lists and 
describes the entire line. 
Shall we send you a copy? 

‘America’s Best since 1862’ 

me LUNKENHEIMER ce. 
——= "QUALITY o=— 

LARGEST MANUFACTURERS OF 
HIGH CONSE En LonD SPECIALTIES 

“Owceao CINCINNATILU.S.A. vonoon 
CAPORT DEPT. 129-135 LAFAYETTE ST, NEW YORK 

3-25-20 
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Economy that endures 
Consider the cost of a valve by the service it 
gives, for it is the valve that gives dependability 
for the longest time that proves most economical. 

A valve to be good and satisfactory under all 
conditions must be strong enough, and made 
for maximum service, not merely the average— 
Jenkins Valves are such valves. 

Know the —— by the Jenkins 
“Diamond” signature 

‘in York Philadelphia 
JENKINS BROS. © Chi cago Mon: sreal 
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FOSTER SUPERHEATERS 
A necessity for turbine protection, engine cylinder economy and utilization of superheat for all its benefits. 

POWER SPECIALTY COMPANY Boston, Eniledelphia Kansas Oity Pitteburst gang 111 Broadway, New York Chicago 
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FLOTATION OILS 

No. 5PINE OIL — be.Lgzs,Estabitehed Standard Pine Oil 

Effective Oils of Each Clas: 

PINE—HARDWOOD—COAL TAR OILS 

General Naval Stores Co., 90 West St., aes 

| 
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Harbison-Walker Refractories Company 
MANUFAOTUREES OF 

High Grade Silica, Chrome, 
Magnesia, and Fire Clay Brick, 

Dead Burned Magnesia and Furnace Chrome 
Chrome, Ore. 

PITTSBURGH, PA. AUUARAUSLONUAUSCUUOEACOROOGODDUAAUSOEORESOCOLO*ED 
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CRANE 
PIPE JOINTS 
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Something 
Better in 
Mine and 
Rock Drill 
Steels 

CHIPPEWA 
Special Vanadium 

A superior alloy drill steel — easily 
forged and hardened —that possesses 
200% greater resistance to failure than all 
others. 

It greatly reduces drilling costs in all 
kinds of intensive service — but costs 
no more than the ordinary drill steels. 

A trial order of this steel will 
prove to you its durable and 
economical qualities. Write us. 

Consistently Uniform 

LUDLUM STEEL CO. 
WATERVLIET, N. Y. 

Branches: Pittsburgh, Philadelphia, Chicago. Buffalo. 
Cambridge, Mass., _ New York, Cleveland, San Francisco, 

Detroit, El Paso, Texas 
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DIAMOND DRILLS 
Hand Power, Gasoline, Steam, Air, Electricity. 

Send for Catalogue No. 6 

STANDARD DIAMOND DRILL COMPANY 

745 First National Bank Building, Chicage, U. 8S. A. 
"Ul su 
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OBBINS CORE DRILLS 
1—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 
a working position; clearing the way for hoisting and lowering 
tools—avoiding moving back the drilling machine and —s 
it in its — position. For drilling angle holes the dr 
head will also swing through a complete circle in the cols 
plane. Write for Catalog 16. 

Debbie Core Drill Co., Inc. 
147 W. 42nd St., New York City 

eee 
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jYou1-Problem-? 
Sampling Mineralized Zones? 

Longyear Diamond Core Drills furnish accurate information 

E. J. _Longyear Company 
Minneapolis, Minnesota, U.S.A. 
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It’s the Pocket-in-Head 
that makes it so easy 
to hold— 
Whether the drill kicks back or is easy to hold is an 
important consideration where the operator is concerned. 

Though the Cleveland Pocket-in-head Rotator hits a 
harder, snappier blow, it hasn’t that hard-to-hold vibra- 

tion so noticeable in most drills. There’s no back lash 

or chatter to jar and wear out the operator—and the 
drill. The blows are uniform as the air pressure never 

pulsates. 

By means of the Pocket-in-Head the piston chamber uses 

only one third of the air available. The full pressure 

is maintained during the entire stroke. 

Bulletins 45-A and 49 gives you full particulars. 

The Cleveland 
Rock Drill Company 

3734 East 78th Street, 

CLEVELAND, OHIO 
EASTERN HEADQUART ERS: 

Room 526, 30 Church St., New York City 

PACIFIC COAST HEADQUARTERS: 
509 Peoples Bank Bldg\, Sacramento, Calif. 

MIDDLE WEST HEADQUARTERS: 
905 14th St., Denver, Colo. 

SALT LAKE OFFICE: 
313 Dooly Block, Salt Lake City, Utah 

Canadian Trade Supplied by 
Cleveland Pneumatic Took Co. of Canada, 

Ltd., Toronto, Ont. 

Cleveland 
POCKET-IN-HEAD 

Rotators 
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High-Grade 

Sodium Cyanide 
96-98% 

Cyanogen Contents 51-52% 

Cyanegg 
The same high-grade Sodium Cyanide 
in the convenient form of 1 oz. egg- 
shaped pieces. 

The Roessler & Hasslacher 
Chemical Company 

709-717 Sixth Avenue, — York 
Works: re Amboy, 

Niagara Falls, N. Y. Saint A W. Va. 
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:  McKiernan-Terry Drill Co. : 
E Manufacturers of 5 

: Core Drills—Pile Hammers 3 
E Lifting Jacks i 

21 Park Row, New York 

SUT eee eee eee 

Who Looks Into the Earth? : 
We test Coal and Ore land in any part of = 

North or South America 

Pennsylvania Drilling Co. 
Diamond Drill Contractors 

1812 West Carson St., 2623 Whitehall Bldg. 
Pittsburgh, Pa. New York 
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Diamond Drill Contracting Co. 
Manufacturers of Diamond Drills and Supplies 
and the “Stone” patent double tube core barrel 

Contractors for all kinds of Diamond Drill Work 

429 First Ave. 
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HUDDAGLUOAEOUNEOUCEOS BAC )EOOOOEOT EONS HQ = Write for prices Spokane, Wash. 
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| Bosiclare Fluor Spar 
ROGERS, BROWN & Co. 

Vol. 114, No. 27 

ASSAYERS & REFINERS 
Speciailsts in 

PLATINUM Iridium 

Ruthenium Osmium 

Gold and Silver 

PLATINUM SCRAP PURCHASED 

BAKER &CQ.INC. 
° Refiners and Workers of Platinum Gold and Silver. d 

Palladium 

Rhodium 

30 Chareh St., Mow York 5S. Wabash Ave. Chieage 54 Aust 
NEWARK. N J. 
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UCC ad 

PLATINUM 
in all Standard or Special Forms 

REFINING ASSAYING 
MANUFACTURING 

We are specially equipped for 
the testing and sampling of any 
Platinum-bearing materials. 

J. Bishop & Co. Platinum Works 
MALVERN, PA. 

OUUENEROQUUGCENELOAOGOGESDSUUOSGOCEOOVDUAOCCGEEOOAUUGEERERDOAUOUROELOOOUOOOEEDDOOUOCOREREDUAUGUOSEGEOUOUGEORSDOUOOOOEEEDOOOGEDDSDDOOOOOOEDSSOAORODEDSODUGNGEES 

Grades 
BUFFALO 

5 

CINCINNATI 
NEW YORK ST.LOUIS 
CLEVELAND BOSTON 
CHICAGO PITTSBURGH 

PHILADELPHIA 

14 SSUNDULUUUUEEAEEEUENUGAERSEEUUOGERERDOOUAOOGUREOUUEEEOEDOOOUAURCEEDEDAAOOCEREOUOONOOEEDSOOOOEEOREOUOUOOOEROODOAOOOOSDOODOOORERDEOOORORREOROROUORSROEEOOOUOED ERNE : 3 
= ATKINS KROLL & CO.,SanFrancisco 
e IMPORT MERCHANTS 2 
= DANISH FLINT PEBBLES, SILEX LINING, CYANIDE = 
E QUICKSILVER, MINING CANDLES. FIREBRICK = 
= BORTS AND CARBONS, BLACKSMITH COAL, COKE z 
= IMPORTED FUSE, SCHEELITE CONCENTRATES = 
z SUPERIOR QUALITY ZINC DUST = 
= STOCKS CARRIED = 
= Buyers of Bismuth Ore = 
San TM 
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‘ROOT Spiral ‘Riveted Pipe— 
Pipe Specialists for 48 Years. 

R fT AE EE eet COMPANY 
er eae og 2 New York,Office: 233/Broadway 
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Keep your Eye on the 
SEARCHLIGHT SECTION 
and your advertisements in It 
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American Smelting & Refining Co. 

Producers of 

GOoLpD ARSENIC 
SILVER CaDMIUM 
CopPER CADMIUM SULPHIDE 
LEAD SELENIUM 
TIN TELLURIUM 
SPELTER THALLIUM 
ZINC Dust BISMUTH 
ZINC OXIDE Test Leap 
(Columbine Brand) C. P. LitHARGE 

NICKEL 

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 Offives, 120 Broadway, N. Y. 

1504 Hobart Building, San Francisco, Cal, Newhouse Building, Salt Lake City, Utah. 
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i enith 
: International it : 
| Smelting Company |. 4A1nc 

25 Broadway, New York :? American Zinc & Chemical | 
= 2 = Works: Office: = 

: ? = =  Langeloth, Pa. Company Oliver Bldg. = 
: : Z Pittsburgh E 

: Purchasers of i: “es " : 

: Gold, Silver, Copper : Prime enataas Brass : 

: and Lead Ores : : Zinc Oxide Zinc Sulphate Zinc Dust : 
I 5 : og Salt Cake Nitre Cake : 
: 5 Sulphuric Acid : 

: Smelting Works : : Coal : 

i International, Utah Miami, Arizona : : Buyers of Zinc Ores z 

: ial il 2 SOLE AGENTS z 
z re Purchasing Department z= = ° 2 

: 618 Kearns Building, Salt Lake City, Utah : : The — Ltd. : 

: Refineries : : “ : 

: Raritan Copper Works, Perth Amboy, N. J. 2g Tos : 
: International Lead Refining Co., East Chicago, Ind. : : <aCTic— 3 

Fcensemsseumsetnetnsunsensotnunsunsutnounnessutnsneunnennensetnentneunnenecuneunnenenteenienmtnnannnemneneneumnenedlt _ 

United 
Metals 

The 
American. Metal Co., Ltd. 

. 61 Broadway Oliver Bldg. 
Selling New York | Pittsburgh, Pa. 

Boatman’se Bank Bldg. A. C. Foster Bldg. Company st, LOUIS DENVER 
25 Broadway 
New York 

Buyers oj 
Electrolytic Copper 
NEC and BM 

Best Selected Copper 

ABS 

Pig Lead—Destverised Common, 

International I. L. R. Co. 

Electrolytic Zinc 
Highest Grade and Purity 

Anaconda Electric 

Gold, Silver, Lead, Zinc. 

and Copper Ores, Copper 

Matte, Copper Bullion 

and Lead Bullion, Molyb- 

denum Concentrates and 

Tungsten Concentrates 

Producers of 

Gold, Silver, Copper 

Lead and Zinc. Selenium, Arsenic, Nickel Salts, Tellerium, 
Cadmium, Copper Sulphate VWUU1iMfHNa QV TFN 
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Buyers of 

Ores—Concentrates—Lead Bullion—Dore Bullion—Residues 
Containing 

Gold—Silver—Platinum—Copper—Lead 
BALBACH SMELTING AND REFINING COMPANY 

Works: Newark, N. J. Established 1852 Offices: Newark, N. J.—280 Broadway, N. Y. 

BALBACH METALS CORPORATION 
Established 1922 

280 Broadway, New York 
a 

. eine Bae kictcn Sth) §6e mee ane | 
BARTLESVILLE ZINC COMPANY 

Bartlesville and Blackwell, Oklahoma 

ZINC OXIDE ZINC DUST 

ZINC 
Prime Western and Brass 

Sole Agents: 

THE AMERICAN METAL COMPANY, LIMITED 
61 Broadway, New York 
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COPPER 
(ELECTROLYTIC) 

United States Metals 
Refining Co. 

New York Office: 61 Broadway 

Smelter and Refinery at 

CARTERET, NEW JERSEY LNS Brand 

Buyers of: Triangle Special Brand 

Ores, Mattes, Concentrates, Residues 

containing Copper, and or Silver, and or Gold, 

Copper Bullion, Black Copper, 

Copper and Brass Furnace Materials 
Made and Sold by the 

NICHOLS 
COPPER COMPANY Producers of: 

Electrolytic Copper, “DRW” Brand 

HANSNEGAAEAEDAAAAAGNASALUAOOGAAEEEDUONAEESUUUUCUSASEOEGUUAEOEEOALAAOONEDEADAAAAOGRELEGUCODEREAEGAAUOAREEEEAAUAESEEDEAUOEAOREESEOOAGUODEEEUEUAOEGEDEOE UAE EOEEEEEEE EAE E EE EEAEE AEE 

eae panneneavanananenaceguavenauenenevenennncaneneneausneunsusuesnseaenneneneseueeueeeeausoeseueneaeseeeeeeeeseusUesenesenedsSUAUUUUUCUGMSEUUAGEELAUULOUESELELAOELOUEUOOEOEUCOEREOEUOOOUEOSOOOROUOLOELOOODELECEOECL EG OO oO 

, Sales Office: Refinery 

Silver, Gold, 25 Broad St. Laurel Hill 
Platinum, Palladium, Selenium Cable Address “Triangle” 

NEW YORK 

EievuevvecnncvenuevvenueuvcescecuenccancenuennencnenseauennuencsnnenuenncevuevuengcenesngeeneencencenueeneencesceanensueauenuenseenceseeauesueeueeaueaseeseeeuegueeseeseaUegseegueaceaueesegueaveegeegeeauesueoeesegdeeseeoenseeUtettT “UNNNEUDNUEOUODANENUODEAUOOOGEGUADENEODNGUNDOQONNNNNONDONEOGOGONUODOONOUNOEONNNOONOGOUOOUADOOEODGDEOEOLONOOQOUEOUEUOOUOUELOOOOUEOUOUOUGOEQEOEOUEOSOEO8U00U000000U00800000000000000000000000000000UH000000000080000000UEOEOEOEOEENE SR icsaetcienmennninmei ial 
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AMERICAN ZINC, LEAD & SMELTING CO. 

Purchasers of 

Zinc and Lead Ores 

Address, 1012 Pierce Building, St. Louis, Mo. 

Exploration Department for the purchase of 

Metal Mines & Metal Mining Companies, 55 Congress Street, Boston, Mass. 

OUNURGNOUROOUADOOOROONADONSOOOODOGUOONGORSUOOROOUEOUOESUOERUOUDOONDOQOVONEDONGOOOOODEOOERSOOTSOTEOOOONS suvveereevnnevecevnerneeeveeceeerneeveeorveoresenernnaecvovnennevonnorienneuae 
AUUAAUAANOOOUGGLELOUONELEODEOUEADEOUEOUEOLGOUOGENNUOUEOGEOUEGNONEOONOUS0CG0U0000000U800000098000000000U80000000000060E0UE0UEUEEOEOUEOOEOUEOUEOEEOEOUEOUCOUEOUOOEOUEOUEOUEOEOOUOGEOOUGUEGQUOOUOUEOUEOUOUEOOUOGENGOOUOOUOOEOOEODEOUSUUEOUSODEOUONEOOEOOEOOUOUSUUNOUOODOONOUNODEONS00e0Q0NU0ND0NHNGHONEODEONNONSNQEOUEONuOuOOeONuODEOQnOOEONNOS= 

URESSELUNOSEGESLOOUOGOGUGESOOONGERGSOSONOGRGESLSUNUORURNGUOGUOONEDEDYGUOUUDEREUDAGUOERUROGUOUOOSEEOOUOUDOOSUSEDOGOUUOUEEOOSUUOUOODDEOOISOGUGEEROOUOOUEEEREUGED 

ILLINOIS ZINC CO. 
PERU, ILLINOIS 

Manufacturers of 

SELECTED BRASS, SLAB ZINC 
and SULPHURIC ACID 

Rollers of SHEETS, PLATES and STRIPS 

ATUETEECTECTUUETAEEA EECA EEN EEEU EDU EE TAEDA 

THE GRASSELLI CHEMICAL CO. 
Producers of 

ZINC 
ZINC DUST 

SHERARDIZING ZINC 
ZINC in special sizes, squares and circles, cut to 

OGUUOUDGOUUOUAGAONLLUQOONOOAOAANOREEOAUAUAGEDNSUEAOEUAAAAUAOUSGUAGOUOAOOGUOUOUUOOEHOTOOUDAUDUOEOESENCROOOODO OR 
SVOUAUOUNSUUEUUOSUOOOOUOCCUOOUDOREUUCDOOOOUOONOOOESUNEUOEDOUNOOUOEDOCEDUCEUCEOUCOEEOEUCOUUOEOUNTEOO STU OEEOOEE MNLANAAUAAUUAEOAGEEUNEOUSEOOGEEUNAEOAASAESUAESOAENOUEOCUESOOAEAUAEOOOCP AEE EEDEU EEUU O EOE AUUOUEUOEUECOEDOFOEUODOEOUEUETANOAUOEUOEOCDEGUCUEUODLEEEOOEOVEDOSEEOETATUEUEOUET OOOO ECU OTOEEEUEDOEEEN OTE 

’ ’ . Buyers of 
order. Etchers’, Engravers’, Lithograph- 
ers’ and Battery Plates. Paper and Card ZINC ORES 

Makers’ Sheets. ZINC CONCENTRATES 

EASTERN SALES OFFICE Guardian Building 347 Madison Avenue 
Tel. Worth 1496 280 Broadway, New York CLEVELAND, OHIO NEW YORK, N. Y. 

wma — Zinc Co. Irvington Smelting : 
= a Salle, . 2 e le = 

: ieetiticlipeinas 5 & Refining Works : 
z SHEET ZINC : : Formerly Glorieux Smelting & Refining Works z 
Z (Corrugated and Plain) z : Buyers, Smelters and Refiners of E 

3 RIBBON ZING, in Coils z = Gold, Silver, Lead, Copper and Platinum : 

: SLAB ZINC 2g Ores, Sweeps and Bullion ~ : 

: SULPHURIC ACID : : Manufacturers of Copper Sulphate : 

= Sheet Zinc for use in the Cyanide Process, perforated Z a _— N J = 
= so as to meet the requirements of the Mexican =: i rvington, New Jersey : 

z Customs Laws. = = Lehigh Valley BR. EB. connection = 
z —— 2 New York Office: z 
= 253 Broadway, New York City Telephone Barclay 5291 : Z CHARLES ENGLEHARD, Hudson Term. Bldg., 30 Church St. z 

pprseeenannnnnerseectnnrncnssnennasensenensneccosssscsttstteeseeresnttoreOUSnPOaEDENOENENEGSTOROLUDUNEIIUUUCLOLOOONISIINISESSSNOENIIEDSNEREULIOULLUTUULCRSET peeiiiniiiiiaMNii amend: 

? ORES—METALS—MINERALS : : = E 

: FERRO-ALLOYS ii - E 
= ALUMINUM = = American Bessemer Open Hearth—Keystone Copper steel A 

e SHEETS and INGOTS 2: Since Horned Rooting Products fin and Temas Fates kee. 
E RGafatidennion biekianaene 2: *] AMERICAN SHEET AND TIN PLATE COMPANY, PITTSBURGH,PA. = 
2 Tungsten Vanadium = TAMUNUAUALUAUEUOEUEORUOOEUEDONOEDUOOOUOOOESOEOEEUELEDOOUESUEOEOUOOOEOEDEDUEDEUEOEOUCONDOEDEDOOUEDEDOEDOEUEDEDUOGEDOEOEDEOUDOEDEDNEDEONONEONOGEGNOONOOONNONONEDEatS 

= Bismuth Chrome s eee aceeaaaaam arene einen ae cl 

= Copper Antimony Zinc es : 

E Lead Nickel Tin 2: | PHELPS DODGE CORPORATION : 
5 GOLD—SILVER—PLATINUM E 3 99 JOHN STREET, NEW YORK E 

Z . = 5 99 “6 9 i 

E Charles Hardy & Ruperti, Inc. i sm COP P ER canine 
: 115 Broad St., New York City 2 : 
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Rates: One half inch, $25 per year, subscription includedl 

ABRAHAMSON, Hjalmar 
518-28 U. S. Nat’l Bank Bldg., Denver, Colo. 

No professional work undertaken 

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 

ALLIED ENGINEERS, Ltd. 
A. K. Knickerbocker, H. I, Pearl, E. R. Cullity 

MINING ENGINEERS AND GEOLOGISTS 
Examinations, Exploration and Mine Management 

Crosby, Minn. The Pas. Mar. 

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 Bldg., 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 

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. 

BABB, Percy Andrus 
MINING AND METALLURGICAL ENGINEER 

Apart. No. 92, Pachuca, Hgo., Mexico 

BALL, C. Leonard 
PRESIDENT AND GENERAL MANAGER 

Compania Huanchaca de Bolivia, Pulacayo, Bolivia. 

Cable Address: Lenball, Antofagasta, Chile 

BALL, Sydney H. 
MINING GEOLOGIST 

12 Broadway, New York 
Cables 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 MeNeill 

BANKS & SON, John H. 
MINING ENGINEERS AND METALLURGISTS 

26 John St., New York 
Cable: ‘‘Metbanks”’ 

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. 

BATESON, C. E. W. 
CONSULTING MINING ENGINEER AND 

GEOLOGIST 
68 William St., New York, c/o Ricketts & Com- 

pany, Inec., formerly with Ricketts & Banks 

BATTEN, H. L. 
MINING ENGINEER 

614 Pender St. W., Vancouver, B. C. 

Cable: Alamorg Code: Bedford McNeill 

BEATTY, A. Chester 
CONSULTING MINING ENGINEER 

25 Broad St., New York 
No professional work entertained 

Cable: Granitie 

Hamilton, Beauchamp, Woodworth, Inc. 

BEAUCHAMP, F. A. 
METALLURGIST 
Secialty: Flotation 

419 Embarcadero, San Francisco 

BEAUDETTE, A. J. 
MINING ENGINEER 

Istmina, Republic of Colombia, South America 

BEDFORD, Robert H. 
MINING ENGINEER 

Grass Valley, California 

BELL, Charles N. 
CONSULTING MINING ENGINEER 

The Metals Exploration Co., 201 Fourteenth St., 
Denver, Colorado 

BELMONT, Arthur 
CONSULTING MINING ENGINEER 

3 Mincing Lane, London, E. C. 3. England 
Cable Address: ‘‘Beldurel-London’’ 

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 

120 Broadway, New York City 

BRALY, N. B. 
MINING ENGINEER 

Time Standards in Mining 
Butte, Montana 

BROCKUNIER, Sam Hugh 
MINING ENGINER 

PETROLEUM GEOLOGIST 
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 
Argeby Usual Codes Cable: 

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 

806 Jr. Orpheum Bldg., Los Angeles, Cal. 

BURCH, HERSHEY & WHITE 
Albert Burch, 0. H. Hershey, Lloyd C. White, 

CONSULTING MINING ENGINEERS 

Crocker Bldg., San Francisco 

Cable Address; ‘‘Burch’’ San Francisco Usual Codes 
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BURDICK, Charles A. 
MINING AND METALLURGICAL ENGINEER 

Equitable Bldg., 120 Broadway, New York 
Phone: Rector 1645 

BURGESS, John A. 

MINING ENGINEER AND GEOLOGIST 

648 Mills Bldg., San Francisco, Cal. 

BURNS, William 
MINING ENGINEER 

788 Mills Bldg., San Francisco, Calif. 

BURRALL, Frederick P. 
MINING ENGINEER 

Dawson, Yukon Territory, Canada, 36th Floor 
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, U. S. A. 

CAMPBELL, J. Morrow 
MINING GEOLOGIST AND ENGINEER 

Messrs. Steel Bros. & Co., Ltd. 

Rangoon, Burma 

CARPENTER, Alvin B. 
MINING ENGINEER 

6735 Yucca St., Hollywood, Cal. 

CHANCE & Co., H. M. 
COAL MINING ENGINEERS IRGH 

839 Drexel Bidg., 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. Bidg. 
Denver, Colo. 

CHEDE, L. 
INGENIEUR DES MINES 

Long experience Colombian properties, Examinations, 
Reperts, 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, 

etc. 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 Applications of the Cyanide 

Process. Equipment and Operation of Mines 
Benguet Consolidated Baguio Benguet, P. 1. 

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 Bldg., Denver 

Cable: Colomac 

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 

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 Angeles, Cal. 

DARLING, Harry W. 
MINING ENGINEER 

Box 489, Timmins, Porcupine District 
Ontario, Canada 

DEFTY, W. E. 
MINING ENGINEER 

618 North Third Avenue 
Phoenix, Arizona 

DEMMING, Henry C. 
MINING ENGINEER, GEOLOGIST, MINERAL- 

OGIST AND CHEMIST 
Offices and Laboratory 

1152 Mulberry St., Harrisburg, Penn. 

DENNIS, Clifford G. 
MINING ENGINEER 

Crocker Bldg., San Franetsco 
Cable: Sinned Code: McNeill 

DEWEY, STRONG, 

' TOWNSEND & LOFTUS 

PATENT ATTORNEYS 

907-917 Crocker Bldg., San Francisco 

DICKERMAN, Nelson 
MINING ENGINEER 

The Insurance Exchange, San Francisco 
Cable: Deerhodor Code: McNeill 1908 

DORR, John V. N. 
President, The Dorr Co., Metallurgical and Chem- 

ical Engineers. Investigations, Plant Design 
101 Park Ave., New York 

DRAPER, MARSHALL D. 
MINING ENGINEER 

Kotchiu, Yunnan, China. U. 8. Address: 218 
Boston Bldg., Denver, Colo. 

Code: Bentley 7 

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 

e 
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- 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 

EMLAYW, 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 

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-Pneumatie 
Power, Are Mining and Milling Methods 

556 California St., San Francisco, U. S. A 

EXPLORATION COMPANY 
OF MEXICO 

Examination and Management of Mines 
Chief Engineer Mail Address 
I. M. Hirsehfield Apartado 2467 Mexico City 

EYE, Clyde M. 
MINING AND METALLURGICAL wNGINEER 

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 B. 
MINING ENGINEER 

No professional work accepted 
Address: Stanford Court, San Francisco, Cal. 

Cable: Farish 

CONSULTING MINING ENGINEER AND 
GEOLOGIST 

204 Lumsden Bldg., Toronto, Ont. 

FERRIER, W. F. 

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 

SR 

FITCH COMPANY, Walter Jr. 

SHAFT AND TUNNEL CONTRACTORS 

Eureka, Utah 

Engineering and Mining Journal-Press 

FISHER & LOWRIE 
CONSULTING GEOLS. AND FUEL ENGRS. 

lst. National Bank Bldg., Denver 
1409, 170 Broadway, New York 

Cable: Califishoil Usual Codes 

FLAGG, Arthur Leonard 
CONSULTING ENGINEER 

408 Fleming Building, Phoenix, Ariz. 

FOHS, F. Julius 
Kirby Bldg. lst Nat’l Bank Bldg. 

Dallas, Texas Tulsa, Oklahoma 
60 Broadway, New York 

No professional work undertaken 

OIL GEOLOGIST 

FORBES, David L. H. 
MINING ENGINEER 

Kirkland Lake, Ontario 

FOWLER, Samuel S. 
MINING ENGINEER AND METALLURGIST 

Nelson, British ‘Columbia 
Cable: Fowler Usual Codes 

FRANCE, T. H. 
MINING ENGINEER 

42 Broadway, New York City 

FRANK, ALFRED 

MINING ENGINEER 

1121 Newhouse Bldg., Salt Lake City, Utah 

FULLER, John T. 
MINING ENGINEER 

American Bauxite Co., Bauxite, Ark. Permanent ad- 
dress. 1306 Main St., Honesdale, Pa. 

. 

FULTON, Chester A. 
MINING ENGINEER 

e/o Davison Sulphur & Phosphate Co. 
1100 Garrett Bldg., 120 Broadway, 

Baltimore. New York. 

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., Phi'adelphia, Pa. 

Code: Bedford-McNeill 

GARZA, Aldape,, J.M., E.M., M.E. 
CONSULTING GEOLOGIST AND MINING 

ENGINEER 
Examination and Management of Properties 
P. O. Box 229, Torreon, Coahuila, Mexico 

GEMMILL, David B. 
MINING AND METALLURGICAL ENGINEER 

Snecialty Treatment of Complex Ores 
1201 Hibernian Bldg., Los Angeles, Cal. 

GIBSON, Arthur 
MINING ENGINEER 

Placer Mining and Magnetometric Determinations of 
Mineral Concentrations in the fleld. 

300 Haight St., San Francisco, Cal. 

GIANELLA, Vincent P. 
MINING ENGINEER 

429 Marsh Avenue, Reno, Nevada 
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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 MeNeill 

Grondijs, H. F. Sohnlein, M. G. F. 

GRONDIJS & SOHNLEIN 
CONSULTING MINING ENGINEERS 

Speciaity: Mining and Milling of Bolivian Tin Ores. 
Completely equipped metallurgical plant for testing 
ores in any quantity up to 10 tons. 

Office: Compania 1264 

Ore Testing Works: Avenida Manuel Montt 1561, 
Santiago, Chile. Cables: Grondysohn. 

GRUGAN, Justice F. 
MINING ENGINEER 

oe 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 

475 West Park St., Portland, Oregon 

HARDY, J. Gordon 
MINING ENGINEER 

Room 1505, 60 Broadway, New York City 

HARPER, Harry A. 
MINING ENGINEER 

Manager Harper Co., Engineers and Importers, 
La Paz, Bolivia 

Cable: Harper, Bentley’s Code 

HARRIS, Joseph W. 
Chemical, Metallurgical and Mining Patents 

Washington Loan & Trust Bldg., Washington, D. C. 

HAWXHURST, Robert, Jr. 
MINING ENGINEER 
234 Holbrook Building 

58 Sutter St., San Francisco, Cal. 
Cable: Hawxhurst 
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HEINZ, N. L. 
ENGINEER 

Design and erection of zinc and Sulphuric Acid 
plants and parts thereof 

River Forest, Illinois 

HENDERSON, H. P. 
MINING ENGINEER 

522 Fifth Ave., New York 

HERSEY Co., Milton, Ltd. 
MINING ENGINEERS 

Consultation, Examination and Management 
84 St. Antoine St., Montreal, Can. 
‘‘Milhersey’’—Bedford-MeNeill Code 

Burch, Hershey & White 

HERSHEY, Oscar H. 
CONSULTING MINING GEOLOGIST 

Crocker Bldg., San Francisco 
Cable: Hershey Code: McNeill 

HESS, Rush M. 
MINING ENGINEER 

Examination, Consultation, Supervision. 807 Brown- 
Marx Bidg., Birmingham, Ala. . 

Cable: ‘‘Rumihe. Code: Bedford-MeNeill’”’ 

HILLS, Victor G. 

MINING ENGINEER 

Room 4, 312 17th St., Denver, Colo, 

HODGE, JOHN E. 
EXPLORING ENGINEER 

1760 Hennepin Ave., Minneapolis, Minn. 

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 

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 

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 Bidg. 
Helena, Montana 

HOWARD, Guy C. 

CHEMICAL ENGINEER AND METALLURGIST 

Stuart Bldg., Seattle, Wash. 

Engineering and Mining Journal-Press 

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 

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. 

HUNTOON, Louis D. 
MINING ENGINEER 

115 Broadway, New York 

HURST, George L. 
MECHANICAL ENGINEER 

Gold Dredging and Hydraulic Engineering 
544 Market St., San Francisco, 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 Bldg., San Francisco 
Cable: Charjan Code: McNeill 

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-MeNeill 

JONES, William F. 
Oil and Coal Examinations, Topographic and Geologic 

Mapping. West Indian and Central American 
explorations. 222 Charles River Road, 

Cambridge, Mass. 

JORALEMON, IRA B. 
MINING ENGINEER AND GEOLOGIST 
1402 California Commercial Union Bldg., 

San FE: ancisco, Calif. 

Vol. 114, No. 27 

JULIAN, E. A. 
MINING ENGINEER 

Goldfield Consolidated Mines Exploration Co. 
Crocker Bldg., San Francisco, Cal. 

JUSSEN, Edmund 
MINING ENGINEER 

2548 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 

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 

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 enterprises 

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 MBETALLURGICAL ENGINEER 

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 

LAKENAN, C. B. 
MINING ENGINEER 

McGill, Nevada 

LASIER, Frederick G. 
MINING ENGINEER 

Holly, Mich., or c/o Detroit Club, Detroit, Mich. 
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LATHAM, Marc L. LORING, W. J. MINING ENGINEER 

f 

Treatment of Gold and Silver Concentrates 

Angels Camp, Cal. 

LAWTON, Nathan O. 
MINING ENGINEER 

Examinations, Reports, Management; Years of Ex- 
perience. 916 Boston Bidg., Salt Lake City, Utah 

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 

512 Hoge Bldg., Seattle, Wash, 

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-MeNeill 

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, Ill, 

LOCKE, Augustus 

MINING GEOLOGIST 

788 Mills Bldg., San Francisco, Cal. 

LONGYEAR COMPANY, E. J. 

MINING ENGINEERS 

Diamond Core Drilling, Shaft Sinking and Mine 

Development, Diamond Drill Manufacturing 

Security Bldg., Minneapolis, Minn, 

Cable: Longco Code: McNeill 

Bewick, Moreing & Co. 

LORING, E. A. 
MINING ENGINEER 

‘ 62, London Wall, London, E.C., 2 
Cable: Ringlo Usual Codes 

614 Crocker Bldg., San Francisco, Cal. 
London Address: ¢/o Bewick, Moreing & Co. 

62, London Wall, London 
Cable: Wantoness 

LOVEMAN, Michael H. 
MINING GEOLOGIST 

36th floor. Telephone Barclay 7583 
233 Broadway, New York 

Usual Codes 

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 

LUCKE, P. K. 
CONSULTING MINING ENGINEER 

Avenida Isabela La Catolica, Num. 25 
Mexico City 

Cable: Lucke, Mexico City 

MacBOYLE, Errol 
MINING ENGINEER AND GEOLOGIST 
1112 Hobart Bldg., San Francisco 

Cable: ‘‘MacBoyle,” San Francisco, 

MacDONALD, Bernard 
CONSULTING MINING ENGINEER 

Calle Colegio No. 3 
Parral, Chihuahua, Mexico 

P. 0. Address, Apto. 54 

MAJOR, Charles Edward 
REGISTERED 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 

MATHEWSON 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 

H. G. McClain 

McCLAIN & CARY 
MINING & METALLURGICAL ENGINEERS 

Geology, Mill Design, Management 
Leadville, Colorado 

W. P. Cary 

McDANIEL, G. G. 
U. S. MINERAL SURVEYOR 

Surface and Underground Surveys and Maps 
1026 Mills Bldg., San Francisco 

McDERMOTT, E. D. 
MINING ENGINEER 

The Derre Boro Green Ként, England 

McGREGOR, A. G. 
ENGINEER 

Design of Metallurgical Plants 
Warren, Arizona 

MEAD, H. L. 
MINING ENGINEER 

American Cyanamid Co. 
511 Fifth Ave., New York 

MEIN, William Wallace 
MINING ENGINEER 

43 Exchange Place, New York 
Cable: Mein, New York 

Usual Codes 

Code: Bedford-MeNeill 

MERRILL COMPANY, THE 
Charles W. Merrill, Pres. 

Merrill Zine Dust Precipitation Process, Crowe Vacuum 
Precipitation Process, The Merco Nordstrom Plug Valve 

San Francisco, Cal. 

MILLS, Edwin W. 
MINING ENGINEER 

1 Nan Chin Tze, Peking, China 
Cable: ‘‘Edmills”’ Usual Codes 

MINARD, Frederick H. 
MINING ENGINEER 

41 East 42nd St., New York City 
Tel.: Murray Hill 9076 

Cable: Frednard Code: 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 

MORRIS, F. L. 
MINING ENGINEER 

1057 Monadnock Bldg., San Francisco 
Cable: Fredmor Code: McNeill 

MUDD, Seeley W. 
MINING ENGINEER 

1203 Pacific Mutual Bidg., Los Angeles, Cal. 
Code: Bedford-McNeill 

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 

Exa: .inations and Reports. Edificio Abreu, No. 414, 
Reilly & Mercandores, Havana, Cuba 

MYERS, Desaix B. 
MINING ENGINEER 

433 Merchants National Bank Bldg., 
Los Angeles, Calif. 

NEILL, James W. 
METALLURGIST AND MINING ENGINEER 

351 California St., San Franciseo, Cal, 
Pasadena, Cal. Salt Lake City, Utah 
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NEWBERRY, Andrew W. 
MINING ENGINEER 

2 Rector St., New York City 
Code: Bedford-McNeill, 1908 Edition 

NEWMAN, M. A. 
MINING ENGINEER 

Union League Ciub, San Francisco, Cal. 

NEWMAN, M. H. 
MINING GEOLOGIST 

c/o American Zinc, Lead & Smelting Co. 
Mascot, Tenn. 

NICHOLSON, Francis 
CONSULTING MINING ENGINEER 

115 Broadway, New York 
Consultation, Examination, Reports. Spec.: Oil Shale 
Con. Engr. Amer, Keroleum Corp, Cable: Amkerocorp 

NOWLAND, Ralph C. 
Hobart Bldg., San Francisco 

In charge Exploration Devt. of BD. C. Jackling 

O’KEEFFE, Edward C. 
Metallurgy and Ore Dressing Tests 

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 

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. 

PARKER, Morris B. 
CONSULTING MINING ENGINEER 

Examinations, Reports 
Specialty: Mine Problems and Operations 
6900 De Longpre Ave., Hollywood, California 

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 

PAYNE, C. Q. 
MINING ENGINEER 

82 Beaver St., New York 

PAYNE, Henry Mace 
CONSULTING MINING ENGINEER 

Machinery Club, 50 Church St., New York 
Gable: Macepayne Usual Codes 

Engineering and Mining Journal-Press 

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-MeNeill 

Howard Poillon C. H. Poirier 

POILLON & POIRIER 
MINING ENGINEERS 

42 Broadway, New York 

PRICHARD, W. A. 
MINING ENGINEER 

Colombian Corporation, Limited 
Apartado 172, Medellin, Colombia 

PRITCHETT, Carr W. 
CONSULTING MINING ENGINEER 

Examinations, Development Management 
120 Broadway, Room 3700, New York City 

PURINGTON, C. W. 
MINING ENGINEER 

527 Kaijo Bldg., Tokyo, Japan 
Cable Address: -c/o Hansanter 

RAKOWSKY, Victor 
MINING ENGINEER 

In the development Miami Zine 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 GEOLOGIST 

145 West 82nd St., New York 

Robert H. Richards Charles . ia 

RICHARDS & LOCKE = ,YNING 
Careful Concentration Tests for Design of 

Flow Sheets for Difficult Ores 
69 Massachusetts Ave., Cambridge 39, Mass. 

RICKARD, Edga. 
MINING ENGINEER 

42 Broadway, New York 

“Vol. 114, No. 27 

RICKARD, Forbes . 
MINING ENGINEER 
305 Engineers Building 

Denver, Colorado 

RICKETTS, L. D. 
CONSULTING ENGINEER 

25 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: McNeiil 

Allen H. Rogers, Sydney H. Ball, Lucius W. Mayer 

ROGERS, MAYER & BALL 

MINING ENGINEERS 

42 Broadway, New York 

Cable: Alhasters 

ROGERS, John C. 
GEOLOGIST AND MINING ENGINEER 

Examination and Exploration of Mining Properties 
with a view to Purchase 

103 Bay St., Toronto, Ontario, Canada 

ROLLER, Arthur H. 
MINING AND METALLURGICAL ENGINEER 
Mine Examinations, Ore Treatments and Management 

438 Equitable Bldg., Denver, Colo, 

RUBIDGE, Frederick T. 
MINING ENGINEER 

Examinations, Development, Management 
41 Broad St.. New York City 

ROYCE, Stephen 
CONSULT. MINING ENGINEER AND GEOLOGIST 

Exploration, Operating, Valuation, Examination 
Science Hall, Madison, Wis. 

Mining Office and Residence, Crystal Falls, Mich. 

RUTHERFORD, Forest ,,,cQNSULTING 
Ore Smelting Contracts Investigated, Smelting and 

Milling of Copper and Lead Ores, Design 
and Construction 

12¢ Broagway, New York 

RUTLEDGE, J. J., Ph.D. 
MINING ENGINEER AND GEOLOGIST 
c/o Bureau of Mines, McAlester, Okla, 

Not Open for Engagement at Present 

SANDERS, A. D. 
MINING ENGINEER 

Reports, Consultation and Management, _ Specialty, 
Manganese. Stow Bedon, Norfolk, g. 

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 
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SCHMIDT, Henry C. 
MINING ENGINEER 

c/o Critchett & Ferguson, Custom Assay Office 
210 San Francisco St., El Paso, Texas 

SCHROTER, George A. 
MINING ENGINEER 

111 Broadway, New York 

SCHWERIN, Martin 

MINING ENGINEER 

Box 181, University Station, Tucson, Arizona 

SEARS, Stanley C. 
MINING ENGINEER 

Consultation, Examination and Management 
705 Walker Bank Bldg., Salt Lake City, Utah 

Usual Codes 

SEMPLE, C. Carleton 

MINING ENGINEER AND METALLURGIST 

Apartado 162, Trujillo, 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 

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 

15 Broad St., New York 
Cable: Diorite Code: Western Union 

Franklin W. Smith Ralph A. Ziesemer 

SMITH & ZIESEMER 
MINING ENGINEERS 

Bisbee, Ariz. Code: McNeill 

Engineering and Mining Journal-Press 

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 Bldg., 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 

Pionzerville, Idaho 

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 GEOLOGI.T 
1313 Alaska Bldg., Seattle, Wash, 

STRACHE, Walter 
MINING ENGINEER 

Bolsa, Commercio, Casilla 1105, Oficiana 
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. 
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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 

8 Old Jewry, London E. C. 2 
Code: McNeill 

TIMMONS, Colin 
MINING ENGINEER 

Modena, Utah 

TITCOMB, H. A. 
MINING 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 

STRAUSS, Lester W. 
ENGINEER OF MINES 

Casilla 514, Valparaiso, Chile, 8. A. 
Cable: Lestra-Valparaiso Code: McNeill 

SUMMERHAYES, Maurice W. 
MINING ENGINEER 

Confederation Life Bldg., 17 Queen St., East 
Toronto, Canada 

SUSSMAN, Otto, Ph.D. 
MINING ENGINEER 

61 Broadway, New York 

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¥. 
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VAN LAW, C. W. 
CONSULTING ENGINEER 

Investigation, Development and Management of 
Mining and Petroleum Properties 
Woolworth Bidg., New York City 

VAN WAGENEN, H. R. 
MINING ENGINEER 

General Manager. Canada Copper Corporation 

Princeton, B, C. 

WALLACE, Louis R. 

MINING AND METALLURGICAL ENGINEER 

c/o 3926 McKinley St., Chevy Chase, D. C, 

WARD, William F. 
MINING ENGINEER 

Compania Minera Choco, Pacifico 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, Tenne-s:: Copper Company 
Copperhiil, Tenn. 

WEATHERBEE, D’Arcy 
MINING ENGINEER 

c/o Capt. L. D. Weatherbee 
Clough House, Rotherham, York, England 

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 St., St. Louis, Mo. 

Cable: ‘‘Wah.’’ St. Louis 

WHITE, Charles H. 
CONSULTING GEOLOGIST 

788 Mills Bidg., San Francisco 

Professional Directory Department 

ENGINEERING & MINING 
JOURNAL-PRESS 

10th Ave., at 36th St., N. Y. 

Gentlemen: 
Please send us rates and other data 

for advertising in your PROFESSIONAL 
DIRECTORY. 

Engineering and Mining Journal-Press 

WHITE, J. E. 
CONSULTING ENGINEER 

Bothin Bidg., Santa Barbara, California 

Burch, Iershey & White 

WHITE, Lloyd C. 
CONSULTING ENGINEER 
Crocker Bidg., San Francisco 

WHITMAN, Alfred R. 
MINING GEOLOGIST 

Underground Programmes, Orebody Problems 
University of California 

Southern Branch, Los Angeles, Cal. 

WHITMORE, Claude C. 
CONSULTING MINING ENGINEER AND 

METALLURGIST 

3216 Bayard St., Butte, Montana 

WILFLEY, Clifford R. 
MINING ENGINEER 

Examinations and Management 
Ouray, 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-MecNeill 

WILSON, Ridgeway R. 
Mining Engineer, Examinations, Reports, Valuation, 

Design and Supervision Construction Plant, 
Equipment, Development and Operation 

Victoria, B. C., Can. 

WISHON, W. W. 
MINING ENGINEER 

Appraisals, Examinations, Consultation 

Kingman, Arizona 

WITHERELL Charles S. 

Metallurgical Engineer. Development, Design and 

Investigation of Metallurgical Plants and Proe- 

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-MeNeill 

WRIGHT, Charles Will 
MINING ENGINEER 

Via Francesco Crispi 10, Rome (6) 
Tel, 14-85. Telegraphic Address: Minesplor, Rome 

Advertising 

Professional Cards 

Vol. 114, No. 27 

WRIGHT, Ira L. 
MINING ENGINEER 

Examinations, Consultation and Management of Mines 
Silver City, N. M. 

WRIGHT, Louis A. 
MINING ENGINEER 
Los Gatos, California 

Bentley’s Complete Phrase Code 

WROTH, James S. 
MINING ENGINEER 

Room 827, 2 Rector St., New York 

WYMAN, Henry 
CONSULTING METALLURGIST 

Cedral S. L. P., Mexico 

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: Bedford-MeNeill 

YOUNG, E. J. 
CONSULTING GEOLOGIS'lT 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 

ZALINSKI, Edward R. 
MINING ENGINEER 

821 Newhouse Bldg., Salt Lake City 
Examination. Geological Mapping Development 

ZIEGE, M. E. 
MINING GEOLOGICAL ENGINEER 

Geological and Topographical Surveys and 
Mapping, Reorganizations, Financing 

Box 235, Ely, Nevada 

ZEIGLER, Victor Tel.: Golden 119 
GEOLOG’CAL ENGINEER 

Examination of oil ands and mineral deposits 
Geologic am' structural maps 

415 Empire B.lg., Denver, Colo. 

. 

As a builder of prestige and business standing is unques- 
tioned. It is an immeasurable power in influencing new 
business and retaining good-will. 

In this paper offer highly appropriate type of publicity for 
the services of professional men in the metal mining industry. 

Your Card 
Should appear in this directory regularly. If it is not there 
now— 

<< CLIP AND RETURN THIS COUPON 
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UNITED STATBS 

Alabama 

Hess, R. M. 

Arkansas 

Fuller, J. T. 
Le Vasseur, Charlee 

Arizona 

Botsford, C. W. 
Calkins, F. E 
Clausen, Carl 
Defty, W. E. 
Dunning, Charles H. 
Flagg, Arthur Leonard 
Halloran, Will 
Major, C. E. 
MeGregor, A. G. 
Mitke, Charles A. 
Mohave Assay and En- 

gineering Office. 
Osborn, Walter X. 
Schwerin. Martin 
Slak, John 
Smith & Ziesemer 
Spilsbury, P. G. 
Stevens, T. N. . ; 
Tomlinson Engineering 
& Assay Offi ce 

California 
Anderson ,A. P. 
Arnold, Ralph 
Austin, Wilson & 

Gamble 
Beauchamp, F. A. 
Bedford, Robt. H. 
Bjorge, Guy N. 
Burch, A. 
Burch, Hershey & 

Whit 2 
Burch, Kenyon 
Burgess, eS A. 
Burns, William 
Carpenter, A. B. 
Cranston, 
Dahl & Wartenweller 
Dennes, C. G. 
Dewey, Strong, Town- 

send & Loftus 
Dickerman, N. 
Duncan & Lindley 
Emlaw, H. 
Evans, iad” 
Eye, C. 
Farish, John R. 
Gemmil, David B. 
Grant, ‘Wilbur H. 
Gibson, Arthur 
Hamilton. E. 
Hawkshurst, R. Jr. 
Hershey, O. He 
Hoffman, aoe Pa 
Holland, L. 
Hurst, G. Le 
Hutchinson, R. B. 
Janin, Chas. 
Jenks, A. W. 
Jenks, T. H. 
Jones. C. C. 
Joralemon, I. B 
Julian, E. A. 
Jussen, Edmund 
Kinzie, Robert A. 
Kennard & Bierce 
Latham, 5 
Lindberg, Carl O. 
Lindley, C. Jr. 
Locke, Augustus 
Loring, W. J. 
MacBoyle, E. 
McDaniel, G. C. 
Merrill, C._W. 
Morris, F. L. 

Myers, Dasaix B. 
Neill, 
Newman, M. A. 
Nowland. R. C. 
Parker. M. B. 
Plate, H. R. 
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Rice, John A. 
Short, Frank R. 
Sizer, F. L. 
Stebbins, E. W. 
Taylor, G. C. 
Turner, H. W. 
White, C. H. 
White, J. E. 
White, L. C. 
Whitman, Alfred R. 
Wright, Louis A. 
Young, E. J. 

Colorado 
Abrahamson, H. 
Bell, Charles N. 
Chase, C. A. 
Chase, Edwin E. 
Chase, R. L. 
Collins, George E. 
Draper, M. D. 
Gahl, Rudolf 
Hills, V. 
McClain & ‘Cary 
Piers, W. L. 
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. 
Wallace, L. R. 

Florida 
Tanner, W. Lee 

Idaho 

Easton, S. A. 
Stevens, A. W. 

Illinois 

Ede, J. A. 
Heinz, N. L. 
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 
Eustis, F. A. 
Hutchinson, W. Spencer 
Jones, William F. 
Locke, C. E. 
Packard, George A 
Richards, R. 
Richards & Locke 
Stevens, F. G. 

Michigan 
Fesing, Herman W. 
Lasier, F. G. 
Royce, Stephen 

Minnesota 
Allied Engineers, Ltd. 
Collins, E. J. 
Dudley, H. C. 
Longyear Co., E. J. 

Missouri 

Copeland, Durward 
Hall, G. 
Kirby, E. B. 
Le Vasseur, Charles 
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. 
Gianella, V. P. 
Lakenan, C. B. 
Olsen, C. 
Spencer & Co., L. B. 
Turner, J. K. 
Ziege, M. E. 

New Hampshire 
Lindsey, Thayer 
Strain, J. H. 

New Mexico 

Wright, Ira L. 

New York 
Adams, H. 
Addicks, Lawrence 
Aldridge, W. H. 
Arnold, Ralph 
Ball, Sydney H. 
Banks & Son, John H. 

W. Bateson, os E. 
Beatty, A. Chester 
Boise, Charles W. 
Botsford, R. S. 
Bradt, Harlan H. 
Brodie, Walter M. 
Browne, S. C. 
Burdick, Charles A. 
Burrall, Fred’k P. 
Callow, J. M. 
Channing, J. P. 
Clapp, Fred. G. 
Clements, J. Morgan 
Collins, G. A. 
Constant Co., C. L. 
Cranston, R. E. 
Dorr, si 
Drew, C. V. 
Dwight, green s. 
Emlaw, 
Erdlets, Jr.. ie ¥. B. 
Eustis, F. A. 
Farish, George E. 
Finch, J. W. 
Finlay, J. R. 
Fisher & Lowrie 
Fohs, F. Julius 
France, T. 
Fulton, C. A. 
Grugan, Justice 
Guess, 
Hager, Dorsey 
Hammond, John Hays 
Hardy, J. Gordon 
Henderson, H. P. 
Hoffmann, K. F. 
Huntoon, L. D. . 
-Hutchins, J. 
Keene, Amor oP 
Klepetko, Frank 
Knox & Allen 
Krejci, Milo W. 
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. 
Newberry, Andrew W. 
Nicholson, Francis 
Page, W. K. 
Payne, C. Q. 
Payne, Henry Mace 
Perry, O. 
Poilion & Poirier 
Pritchett, C. W. 
Richards, Gragg 
Rickard, Edgar 
Ricketts, L. D. 
Rogers, E. M. 
Rogers, Mayer & Ball 
Rubidge, F. T. 
Rutherford, Forest 
Schroter, Geo. A. 
Sharpless, Fred. F. 
Shipp, E. Maltby 
Simonds, F. M. 
Smith, H. D. 
Strain, J. H. 
Sussman, O. 

Tuttle, A. L. 
Vandergrift, J. A. 
Van Law, C. W. 
Warriner, R. C. 
Webber, M. 
Weeks, Frederic R. 
Westervelt, W. Y. 
Wilkens & Devereux 
Witherell, Chas. S. 
Wolf, Harry J. 
Wroth, J. S. 
Veatman & Berry 

Oklahoma 

Fohs, F. Julius 
Rutledge, J. J. 

Oregon 

Elmer, W. W. 
Hampton, Wm. H. 
Hogg, Geo. C. 

Pennsylvania 
Ayres, W. S. 
Brockunier, S. H. 
Chance & Co., H. M. 
Demming, H. C. 
Fuller, John T. 
Garrey, George H. 
Kennedy, Julian 
Linton, Robert 

Tennessee 

Newman, M. H. 
Watson, Ralph A. 

Texas 

sen Engineering 
0. 

Barry, J. G. 
Fohs, F. Julius 
Kinnon, Wm. H. 
Schmidt, H. C. 

Utah 
Callow, J. M. 
Fitch, Walter, Jr. 
Frank, Alfred 
Krumb, Henry 
Lawton, N. O. 
Sears, S. C. 
Talmage, S. B. 
Timmons, Colin 
Zalinski, E. R, 

Washington 

Howard, Guy C. 
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. 8. 
Stewart, Robert H. 
Van Wagenen, H. R. 
Wilson, R. R. 

Manitoba 

Allied Engineers, Ltd. 

Ontario 

Darling, H. W. 
Ferrier, W. F. 
Forbes, D. L. 
Graham, S. N 
Reid, J. A. 
Rogers, John C. 
Simpson, W. E. 
Stevens, Frank G. 
Summerhayes, M. W. 
Turner, Scott 
Tyrrell, J. B. 

Quebec 
Cohen, Samuel W. 
Hersey Co., Ltd., Milton 
Spearman, Chas. 

Yukon Territory 

Burrall, Fredk. P. 

MEXICO 

Babb, Percy Andrus 
Cruger, J. P 
Exploration Co. of 

Mexico 
Garza-Aldape J. M. 
Hoyle, Chas. 
Lucke, P. 
MacDonald, Bernard 
Pickering, J 
Saunders, T. S. 
Shaw, S. F. 
Simpson, W. E. 
Steele, Heath 
Tays, Eugene A. H. 
Wyman, H. 

AFRICA 
Emery, A. B. 
Martin, H. Rose 

ASIA 

Burma 
Campbell, J. M. 

49 

China 
Cole, F. L. 
Collins, W. F. 
Draper. M. D. 
Mills, Edwin W. 

Federated Malay States 
Munroe, C. H. 

Japan 
Perrett, L. 
Puringion, C ew. 

Korea 

Collbran, A. H. 

AUSTKALIS 
Palmer, T. H. 
Wallace, L. R. 

EUROPE 

England 
Belmont, a 
Brown, R. 
Colbath, zg. 6. 

McDermott, B. D. 
Perkins, W. G. 
Sanders, A. D. 
Shaler, Millard K. 
Thorne, W. E. 
Tyrell, J. B. 
Weatherbe, D. 
Wilkins & Devereux 

France 

Rivoiret, M. Raymone 

Italy 
Wright, Charles Wil 

Spain 

Knox, Newton Booth 

CENTRAL AMERICA 

Bancroft, H. 

SOUTH AMERICA 

Bolivia 
Aguilar-Revoredo, J. B 
Copeland, Durward 
Easley, George A. 
Harper, Harry A 

Chile 
Ball, C Leonard 
Lehmann, Charles 
Grondijs & Séhnlein 
Strache, Walter 
Strauss, Lester W 

Columbia 
Beaudette, A. J. 
Chede, L. 
Marshall, N. C. 
Prichard, W. A. 
Ward, Wm. F. 

Peru 

Howie, A. S. 
Klepetko, Frank 
Semple, C. 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. 

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 

ELY, E. Prop. Dover Laboratory 

ANALYSTS, ASSAYERS 
Reports, Gold Assay $2.00, 
Iron det. $1.00, Phos. $1.50 

Dover, New Jersey 

GENERAL ENGINEERING CO., THE 

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 

J. M. CALLOW, President 

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, £19 The Embarcadero, San Francisco 

Telephone: Sutter 5266 Cable Address: Hambeau Codes: West. Union: Bed. MeNeill 

THE A. H. JONES CO. 
METALLURGICAL ENGINEERS 

Consulting 

Ore Testing 

Mill Designing 

Mill Construction 

Offices and Laboratory 

Dooly Bldg., Salt Lake City, Utah 

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 

Examinations, SILL & SILL Ore Testing 
San. MINING AND METALLURGICAL ENGINEERS Research 

Geology 1011 South Figueroa St., Los Angeles Mill Desigs 
Consulting Engineers and Managers Metallurgical Plant equipped 
for Mining and Milling Operations for large scale test work 

SMITH, EMERY & CO. 
Ore Testing Plants at both addresses 

INDEPENDENT CONTROLS AND UMPIRE ASSAYERS 
Represent Shippers at Smeiters, Test Ores, and Design Mills 

245 South Los Angeles Street. Los Angeles 651 Howard Street, San Francisco 

SOUTHWESTERN ENGINEER CO. 
Consulting Engineers. Specialty; Flotation and Conentration. Ores tested in any 

quantity up to 5 tons. Mills designed, erected and operated. 
LOS ANGELES: NEW YORK: 

Hollingsworth Bldg. 410 Hegeman Bldg. 

L. C. PENHOEL 
E. J. ATCKISON 
EDW. THORNTON 

MEXICO CITY: B. M. SNYDER 
16 de Septiembre 5 

FALKENBURG & CO. 
CHEMISTS, ASSAYERS, METALLURGISTS 

Ore Testing—Supervision of Sampling at Smelters 
116 Yesler Way, Seattle Wash. 

FROST, Oscar J. 
ASSAYER AND CHEMIST 

1310-12 17th Ave. 
P. O. Box 145, Denver, Colo. 

GIBSON, Walter L. 
Successor to 

FALKENAU ASSAYING CO. 
ASSAY OFFICE AND ANALYTICAL 

LABORATORY, SCHOOL OF ASSAYING 

824 Washington St., Oakland, Cal. 
Phone 8929 

HANKS, Abbott A. 
CHEMIST AND ASSAYER 

Established 1866 

624 Sacramento St., San Francisco 

Control and Umpire Assays, Supervision of 
Umpire assays and supervision of sampling. Work- Sampling at Smelters 
ing tests of ores, analysis. Investigations of_metal- 
lurgical and technical processes. Professor L. Fal- 
kenau, General Manager and Consulting Specialist. 

Bureau of Inspection and Testing 

i LC Pe 
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IRVING & CO., James 
ASSAYERS AND GOLD BUYERS 

Mines Examined 
702 South Spring St., Los Angeles, Cal. 

INDUSTRIAL RESEARCH 
COMPANY 

Successors to Geo, A. James Co. 

INDUSTRIAL CHEMISTS AND ENGINEERS 
ASSAYERS, CHEMISTS 

We Specialize on Chemical and Metallurgical 
Troubles 

Laboratory: 28 Belden Place, San Francisco 

JAEGER, Frederick 
CHEMIST AND METALLURGIST 

Speceialty: Copper refining and manufacturing of 
sodium cyanide 

17 Gramercy Park, New York City 

LEONARD ENGINEERING CO. 
MINING ENGINEERS, CHEMISTS, ASSAYERS, 

METALLURGISTS 

P. 0. Box 172, Boise, Idaho 

WHY NOT GET THE BENEFIT 
of the service rendered by this Professional Directory 
of Engineering and Mining Journal-Press? It is a 
dignified way of keeping your name before the public. 

Engineering and Mining Journal-Press 

McCARTHY & CO., Richard 

ASSAYERS, CHEMISTS AND METALLURGISTS 

56 East Granite St., Butte, Mont. 

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 

PEREZ CO., R. A. 
ASSAYERS, CHEMISTS AND METALLURGISTS 

(Established 1895) 
120 N. Main St, Los Angeles, Cal. 

PIERS, W. L. 
ASSAYER AND CHEMIST 

Engineers’ work and control 
428 18th St., Denver, Colo. 

PITKIN, Inc., Lucius 
WEIGHERS, SAMPLERS AND ASSAYERS 

of Ores of all Descriptions 
47 Fulton St., New York 

Cable: Niktip 

ROOT & SIMPSON 
Successors to Leonard & Root, established 1902 

ASSAYERS AND METALLURGICAL CHEMISTS 
1744 Broadway, Denver, Colo, 

SMITH, KNOWLES 
ASSAYS AND MINERAL EXAMINATIONS 

GIVEN SKILLED ATTENTION 
Notre Dame University, 

Mining and Metallurgical Dept., Notre Dame, Ind. 

THE TWINING LABORATORIES 
ASSAYERS AND CREMICAL ENGINEERS 

Fresno, Cal. 

UNION ASSAY OFFICE, INC. 

ASSAYERS AND CHEMISTS 

Box 1446, Salt Lake City, Utah 

WARING & WILLIAMS 
INDUSTRIAL AND ANALYTICAL CHEMISTS 
Analyses, Tests, Metals, Ores, Zinc-Lead Reports 

Joplin, Mo. 

RICHARDS & SON, J. W. 
ASSAYERS AND CHEMISTS 
1118 Nineteenth St., Denver 

Ore Shippers’ Agent. Write for terms 
Representatives at all Colorado smelters 

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 

Cole & Co. 

Perez Co., R. A. 
Sill & Sill 
Smith, Emery & Co. 

California Southwestern Engrg. 

Atkin & McRae 
Baverstock & Payne 
Gibson, W. L. 
Hamilton, Beauchamp, 

Woodworth, Inc. Colorado 
Irving & Co., James Best, Alex 
Industrial Research Co. Burlingame, Walter E. 

Co. 
Twining Laboratories 

Dollison, James E. 
Frost, Oscar J. 
Piers, W. L. 
Richards & Son, J. W. 
Root & Simpson 
Wood Assaying: Co. 

Idaho 
Leonard Eng. Ca. 

Missouri 

Waring & Williams 

Montana 

McCarthy & Co 

New Jersey 

Ely, E. 
Indiana 
Smith, Knowles 

New’ York Utah 

Ledoux & Co., Ine. 
Jaeger, Fred 
Pitkin, Inc., L. 

Bardwell, A. F. 
Black & Deason 
General Eng. Co. 
Jones Co.,. A. H. 
Officer & Co. 
Union Assay Office 

Texas Washington 

Cameron, Geo. W. 
Critchett & Ferguson 

Campbell, Wells & 
Elmendorf 

Falkenberg & Co. 
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Each installation designed especially to meet 

the operator’s conditions. We do not build 

what might be termed a stock machine, The 

bi fai gee ar a tia erste MOM Co Maser thg 

details essential to your particular kind of 

We'll be giad to tell you about our service, 

Bethlehem Foundry & Machine Co. 
Wedge Furnace Dept. 

Bethlehom, Penna. 
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UNIVERSAL 
AIR COMPRESSORS 

All Sizes—Types—Pressures. For All Requirements 

Bury Compressor Co., 1750 Cascade St., Erie, Pa. 
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Chemicals. 

San Francisco 
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Cable Address: “BRAUNDRUG” 
All Codes Used 
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MONARCH 
Crucible Tilting 

Furnace 
May be started or 
shut off in an in- 
stant. . 
Built in capacities 
up to 1,500 Ibs. 
per heat. 
Oil, gas, coke or 
coal may be used 
as fuel. Catalog 
E. & M. J. de- 
scribes it. 

The Monarch 
Engineering 
& Mfg. Co. 

1206 American Building 
Baltimore, Md., U. S. A. 
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Laboratory Apparatus and Glassware 
Chemicals for Industrial and Metallurgical Work—Assay Supplies 
—Commercial and C. P. Acids—J. T. Bakers C. P. Analyzed 

BRAUN-KNECHT-HEIMANN.-CO. 

584 Mission St., 
Founded 1852 

Cal. Los Angeles House 
The Braun Corporation 
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Compressed 
ite Co., Inc. 

Acetylene 
Prest-O- 

Acids é 
Grasselli Chemical Co. 

Acid, Sulphuric e 
American Zinc & Chemical 
Cc 0. 

American Zine, Lead & 
Smelting Co. 

Illinois Zine Co. 
— & Hegeler 

0. 

Aerial Tramways 
Amer. Steel & Wire Co. 
Interstate Equip. Corp. 

Aftercoolers, Air 
Chicago Pneumatic Tool Co. 
Ingersoll-Rand Co. 

Agitators 
Allis-Chalmers Mfg. Co. 
Dorr Co., The 

Aluminum 
Rogers, Brown & Co. 

Zine 

Amalgamators 
Allis-Chalmers Mfg. Co. 
Mine & Smelter Supply Co. 

Analytical Apparatus 
Braun Corporation 
Braun-Knecht-Heimann-Co. 
Denver Fire Clay Co. 

Arsenic 3 q 
Amer. Smelting & Refining 
Co. 

U. S. Smelting, Refining & 
Mining Co. 

Assayers’ and Chemists’ 
Supplies ee 

Caire Co., Justinian 
Calkins Co., The 

Assaying 
Baker & Co., Inc. 

Balances 
Ainsworth & Sons Co. 
Braun Corporation 
Braun-Knecht-Heimann-Co. 
Caire Co., Justinian 
Calkins Co., The 
Denver Fire Clay Co. 
Mine & Smelter Supply Co. 
Thompson Balance Co. 

Belt Fasteners _ | 
Conveying Weigher Co. 

Belting, Conveyor 
—— Rubber Co., The 

Jeffrey Mig. Co. 
Robins Conveying Belt Co. 
Stephens-Adamson Mfg. Co. 

Belting, Elevator 

Bridges, Suspension 
Roebling’s Sons Co., J. A. 

Buckets, Dredging and 
Excavating 

Marion Steam Shovel Co. 

Buckets, Elevator 
Caldwell & Sons, H. W. 
Hendrick Mfg. Co. 
Jeffrey Mfg. Co., The 
Stephens-Adamson Mfg. Co. 

Buckets, Ore 
Brown Hoisting Machy. Co. 

Building Materials 
Robertson Co.. H. H 

Cables, Insulated Telephone 
a Tel. Mfg. 

0. 
Cableways 
Flory Mfg. Co., S. 
Interstate Equipment Corp. 
Lidgerwood Mfg. Co. 
Mundy Hoisting Engine Co. 
Roebling’s Sons Co., J. A. 

Cages, Hoisting 
Allis-Chalmers Mfg. Co. 
Atlas Car & Mfg. Co. 
Car Dumper & Equip. Co. 

Cans 
Justrite Mfg. Co. 

Canvas Tubing 
Bemis Bro. Bag Co. 

Car Dumpers, Rotary 
Car Dumper & Equip. Co. 

Car Hauls 
Car Dumper & Equip. Co. 
Jeffrey Mfg. Co. 
Stephens-Adamson Mfg. Co. 

Carbons, Borts and Diamonds 
Diamond Drill Carbon Co. 

Cars 
West’n Wheeled Scraper Co. 

Cars, Gable Bottom 
Atlas Car & Mfg. Co. 
Watt Mining Car Wheel Co. 

Cars, Hopper 
Atlas Car & Mfg. Co 
Watt Mining Car Wheel Co. 

Cars, Mine 
Ingersoll-Rand Co. 
Watt Min’g Car Wheel Co. 

Cars, Mine Roller Bearing 
Ottumwa Iron Works 

Cars, Ore 
Allis-Chalmers Mfg. Co. 
Atlas Car & Mfg. Co. 
Watt Min’g Car Wheel Co. 

Cars, Quarry 
Atlas Car & Mfg. Co. 
Austin Mfg. Co. 

Goodrich Rubber Co., The | Gastings, Iron and Steel 
B. F. 

Schieren Co., Charles A. 

Belting, Leather 
Schieren Co., Charles A. 

Belting, Link Leather 
Schieren Co., Charles A. 

Belting, Perforated Leather 
Schieren Co., Charles A. 

Belting, Transmission 
oe Rubber Co., The 

: we 
Schieren Co., Charles A. 

Blasting Supplies 
Grasselli Chemical Co. 

Blowers 
Connersville Blower Co. 

Blowers, Centrifugal 
Ingersoll-Rand Co. 

Boilers 
Abendroth & Root Mfg. Co. 

Books, Technical 
McGraw-Hill Book Co. 

Boots and Shoes 
ae Rubber Co., The 
B. F. 

Brick, Fire 
Harbison-Walker Refrac- 
tories Co. 

Brick, Fire Clay 
Denver Fire Clay Co. 

Bridges, Ore Handling | 
Brown Hoisting Machy. Co. 

Marion Steam Shovel Co. 

Cement, Belt 
Schieren Co., Charles A. 

Cement Guns 
Cement Gun Co., Inc. 

Cement, Iron 
Smooth-On Mfg. Co. 

Cement, Pipe Joint 
Smooth-On Mfg. Co. 

Chain, Manganese 
Amer. Manganese Steel Co. 

Chains Transmission 
Jeffrey Mfg. Co. 
Stephens-Adamson Mfg. Co. 

Chanical Apparatus 
Braun Corporation 
Braun-Knecht-Heimann-Co. 
Stephens-Adamson Mfg. Co. 

Chemicals 
Braun Corporation 
Braun-Knecht-Heimann-Co. 
Caire Co., Justinian 
Calkins Co., The 
Denver Fire Clay Co. 
Grasselli Chemical Co. 
Nichols Copper Co. 
Roessler & Hasslacher 
Chemical Co. 

Classifiers 
Allis-Chalmers Mfg. Co. 
Butchart Mfg Co 
Colorado Iron Works Co. 
Deister Machine Co. 
Denver Eng. Works Co. 

Dorr Co., The 
James Ore Concentrating Co. 
Traylor Eng. & Mfg..Co. 

Clutches, Friction 
Stephens-Adamson Mfg. Co. 

Coal Cutters 
Goodman Mfg. Co. 
Ingersoll-Rand Co. 
Sullivan Machy. Co. 

Coal and Ore Handling 
Machinery 

Brown Hoisting 
Jeffrey Mfg. Co., The 
Lidgerwood Mfg. Co. 
Stephens-Adamson Mfg. Co. 

Coal Systems, Pulverized 
Bonnot Co., The 

Cocks 
Lunkenheimer Co. 

Coke 
Rogers, Brown & Co. 

Compressors, Air 
Allis-Chalmers Mfg. Co. 
Bury Compressor Co. 
Chicago Pneumatic Tool Co, 
Gardner Governor Co. 
Oliver Cont. Filter Co. 
Sullivan Machinery Co. 

no Pump & Mchy. 
oO. 

Compressors, Air Portable 
Cement Gun Co., Inc. 
Ingersoll-Rand Co. 
Sullivan Machy. Co. 

Compressors, Gasoline 
Sullivan Machy. Co. 

Concentrators, Magnetic 
"— Magnetic Separator 

oO. 

Magnetic Mfg. Co. 

Concentrators, Table 
Allis-Chalmers Mfg. Co. 
Butchart Mfg Co 
Deister Concentrator Co. 
Deister Machine Co. 

Mchy Co. 

James Ore Concentrator Co. 
Mine & Smelter Supply Co. 
Traylor Eng. & Mfg. Co. 

Condensers 
Alberger Pump & Con- 
denser Co. 

Ingersoll-Rand Co. 
— Pump & Mchy. 

oO. 

Condensers, Low Level Jet 
Ingersoll-Rand Co. 

Contractors, Diamond 
Drillin 

es Drill Contracting 
‘oO 

Longyear Co., E. J. 
Sullivan Mchy. Co. 

Controllers 
Goodman Mfg. Co. 

Converters, Horizontal and 
Vertical 

Allis-Chalmers Mfg. Co. 
Traylor Eng. & Mfg. Co. 
Worthington Pumps & Mchy 
Co. 

Conveyor Magnets 
Dings Magnetic Separator 
Co 

Conveyors and Elevators 
Allis-Chalmers Mfg. Co. 
Jeffrey Mfg. Co., The 
Robins Conveying Belt Co. 
Mine & Smelter Supply Co 
Stephens-Adamson Mfg. Co 

Conveyors, Belt 

Jeffrey Mfg. Co., The 
Robins Conveying Belt Co 
Stephens-Adamson Mfg. Co 

Conveyors, Elevator 
Brown Hoisting Machy. Co 

Conveyors, Helicoid 
Caldwell & Sons Co.. H. W 

Conveyors, Portable 
Jeffrey Mfg. Co. 

Coolers 
Stearns-Roger Mfg. Co. 
Traylor Eng. & Mfg. Co. 
Copper 
American Metal Co. 
American Smlig. & Refg. Co 
Balbach SmIig. & Refg. Co 
Hardy & Ruperti, Inc., Chas 
Nichols Copper Co. 
U. 8. Metals. Refining Co. 
U S Smelting, Refining & 
Mining Co 

Brown Hoisting Machy. Co. 

Copper Steel Sheets 
Amer. Manganese Steel Co. 

Copper Sulphate 
Nichols Copper Co. 

Couplings, Air Hose 
Cieveland Rock Drill Co. 

Couplings, Hose, High 
Pressure 

Knox Mfg. Co. 

Cranes Locomotive 
brown Hoisting Machy. Co. 
Hoar Shovel Co., Inc. 

Cranes, Traveling 
Niles-Bement-Pond Co. 

Creosoting Cylinders for 
Treatment of Timber 

Vulcan Iron Works 

Crucibles 
Caire Co., Justinian 
Calkins Co., The 

Crushers 
Allis-Chalmers Mfg. Co. 
Austin Mfg. Co. 
Bacon, Earle C. 
Braun Corporation, The 
Braun-Knecht-Heimann-Co, 
Buchanan Co., Inc., C. G. 
Caire Co., Justinian 
Calkins Co., The 
Colorado Iron Works Co. 
Denver Eng. Works Co. 
Denver Fire Clay Co. 
Jeffrey Mfg. Co., The 
Mine & Smelter Supply Co. 
Smith Engrg. Works Co. 
Stephens-Adamson Mfg. Co. 
Traylor Eng, & Mfg. Co. 
Worthington Pump & 
Machy. Corp. 

Crusher Parts . 
Jeffrey Manufacturing Co. 

Crusher Parts ,Manganese 
Steel 

Amer. Manganese Steel Co. 

Cupels 
Denver Fire Clay Co. 

Cups, Grease (See “Grease 
Cups’’) 

Cyanide 
Braun Corporation 
Braun-Knecht-Heimann-Co. 
Roessler & Hasslacher 
Chemical Co. 

Cyanide Plants ; 
National Tank & Pipe Co. 

Dealers, Machinery (Rails, 
Pipe & Misc. Equipment) 
a Steel & Supply 

oO. 

Morse Bros. Machy. & Sup- 
ply Co. 

Derricks 
Lidgerwood Mfg. Co. 
Mundy Hoisting Engine Co. 

Desulphurizers, Ore 
Vulean Iron Works 

Dewaterers 
Oliver Cont. Filter Co. 

Diamonds, Black (See 
“Carbons and Bortz’’) 

Diaimond_ Drilling : 
—" Drill Contracting 

Oo. 

Dredges 
Hoar Shovel Co.. Inc. 
Marion Steam Shovel Co. 
Morris Machine Works 
New York Engineering Co. 

Yuba Manufacturing Co. 
Dredges, Dipper and 

Hydraulic 
Bucyrus Co. 

Dredges, Elevator 
Marion Steam Shovel Co. 

Dredges, Placer 
Bucyrus Co. 

Dredging Machinery 

Drilling, Core 
Longyear Co., E. J. 
McKiernan-Terry Drill Co. 
Pennsylvania Drilling Co. 
Sullivan Machinery Co. 

Drills, Air and Steam 
Cleveland Rock Drill Co. 

Drills, Core 
Dobbins Core Drill Co., Ine. 
Ingersoll-Rand Co. 
Longyear Co., E. J. 
McKiernan-Terry Drill Co. 
Std. Diamond Drill Co. 
Sullivan Machinery Co. 

Drills, Diamond 
—— Drill Contracting 

oO. 
Longyear Co., E. J. 
Std. Diamond Drill Co. 
Sullivan Machinery Co. 

Drills, Electric 
Chicago Pneumatic Too! Co. 
Ingersoll-Rand Co. 
Jeffrey Mfg. Co., The 

Drills, Hammer 
Chicago Pneumatic Tool Co. . 
Cleveland Rock Drill Co. 
Denver Rock Drill Mfg. Co. 
Ingersoll-Rand Co. 
McKiernan-Terry Drill Co. 
Sullivan Machinery Co. 

Drills, Piston 
Ingersoll-Rand Co. 
Sullivan Machinery Co. 

Drills, Prospecting 
Ingersoll-Rand Co. 
Longyear Co., E. J. 
New York Engineering Co. 
Std. Diamond Dri’! Co. 
Sullivan Machinery Co. 

Drums, Magnetic 
— Magnetic Separator 

Dryers, Ore 
American Process Cv. 
Traylor Eng. & Mfg. Co. 
Vulean Iron Works 

Dryers, Sand and Coa) 
American Process Co. 
Vulcan Iron Works 

Dumps, Rotary 
Car Dumper & Equip. Co. 

Dust Protectors (See “Res- 
pirators’’) 

Dynamite 
Hercules Powder Co. 

Elevators 
Austin Mfg. Co. 

Elevators, Bucket 
Jeffrey Mfg. Co., The 
Stephens-Adamson Mfg. Co. 
Traylor Eng. & Mfg. Co. 

Engineers, Metallurgical 
Dorr Co., The 

Engines, Diesel 
Allis-Chalmers M'fg. Co. 
McIntosh & Seymour Corp. 
— Pump & Mchy. 

orp. 

Engines, Gas and Gasoline 
Allis-Chalmers Mfg. Co. 
Chicago Pneu. Tool Co. 

Engines, Hoisting 
Mundy Hoisting Engine Co. 
Ottumwa Iron Works 

Engines, Oil 
Chicago Pneu. Tool Co. 
Ingersoll-Rand Co. 

Engines, Steam 
Allis-Chalmers Mfg. Co. 
Ingersoll-Rand Co. 

Excavators, Dragline 
Bucyrus Co. 

Excavating Machinery 
Marion Steam Shovel 

Exhausters 
Connersville Blower Co. 

Co 

Mundy Hoisting Engine Co. Explosives 
Drill Rock 
Cleveland Rock Drill Co. 

Drilis, Air 

| 

| Union Construction Co. 

| Chicago Pneumatic Tool Co. 

| 
Drills, Churn : 
Union Construction Co. 

Hercules Powder Co. 

Extinguishers, Fire 
Justrite Mfg. Co. 

Fans, . Ventilating 
Jeffrey Miz Co.. The 
Ottumwa Iron Works 
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PERF ORATED METAL 
Ail kinds 

All sizes 

and 

shapes 

of Holes 

and 

thick- 

nesses of 

. —e> 5 et 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 
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AN AUTOMATIC AERIAL TRAMWAY : 

Will increase your profits and 
make this year a memorable one. 

ea 
Na ie 

Let Us Demonstrate 

INTERSTATE EQUIPMENT CORPORATION 
25 Church Street, New York City 
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RIBLET AERIAL 
TRAMWAYS 

Automatic, High-Speed; Self- 
Adjusting Positive Grip. 

Tell us in detail what you wish to 
accomplish 

Riblet Tramway Co., Spokane, Wash. 
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Blowers Exhausters 

The Connersville Blower Co. 
Connersville, Ind. 
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: Laboratory Supplies Oil Burners 
: Fire Clay Products Metallurgical Furnaces 

THE DENVER FIRE CLAY COMPANY 
Denver, Colorado, U. S. A. 

New York Office: 50 E. 41st St. Utah Dept., Salt Lake City 
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Feeders, Ore 
Colorado Iron Works Co. 
James Ore Concentrator Co. 
Jeffrey Mfg. Co., The 
Stephens-Adamson Mfg. Co.! 
Traylor Eng. & Mfg. Co. 

Ferro Alloys 
Rogers, Brown & Co. 

Filter Cloth 
Filter Fabrics Co. 

Filter Paper 7 
Braun Corporation 
Braun-Knecht-Heimann-Co. 
Denver Fire Clay Co. 

Filters 
Chicago Pneu. Tool Co. 
Colorado Iron Works Co. 
Oliver Cont. Filter Co. 
United Filters Corp. 

Filters, Cloth Metallic 
Oliver Cont. Filter Co. 
Tyler Co., The W. S. 
United Filters Corp. 

Filters, Concentrate 
Oliver Cont. Filter Co. 

Filters, Cyanide 
Oliver Cont. Filter Co. 

Fireproof Material and 
Construction 

Robertson Co.. H. H. 

Flotation Apparatus 
Denver Fire Clay Co. 

Flotation Cell Bottoms, Cloth 
Filter Fabrics Co. 

Flotation Machines 
Butchart Mfg. Co. 
Denver Engineering Works 
 outhwestern Eng’rg Co. 

Flotation Oils 
General Naval Stores Co. 
Hercules Powder Co. 

Fluorspar 
Rogers, 3rown & Co, 

Forges 
Denver Fire Clay Co. 
Ingersoll-Rand Co. 
_— Eng. & Mfg. Co. 
0. 

Forgings, Manganese Steel 
Amer. Manganese Steel Co. 

Furnace Facings and Linings 
Denver Fire Clay Co. 

Furnaces, Assay 
Braun Corporation, The 
Braun-Knecht-Heimann-Co. 
Denver Fire Clay Co. 
Mine & Smelter Supply Co. 

Furnaces, Bullion Melting 
Mine & Smelter Supply Co. 
Monarch Eng. & Mfg. Co. 

Furnaces, Crucible Tilting 
and Refining 

Clay Denver Fire 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 Corporation 
Braun-Knecht-Heimann-Co. 
Denver Fire Clay Co. 

Furnaces, Heat Treatment 
Braun Corporation 
Braun-Knecht-Heimann-Co., 
Denver Fire Clay Co. 

Furnaces, Mechanical 
Roasting 
Allis-Chalmers Mfg. Co. 
— Fdry. & Mch. 

0. 
Colorado Iron Works Co. 
— & Lloyd Sintering 

‘oO. 
Mine & Smelter Supply Co. 
Traylor Eng. & Mfz. Co. 

ee Pump & Mchy 
0. 

Furnaces, Melting 
Braun Corporation 
Braun-Knecht-Heimann-Co. 
Denver Fire Clay Co. 
Monarch Eng & Mfg. Co. 

Furnaces, Smelting 
Allis-Chalmers Mfg. Co. 
Traylor Eng. & Mfg. Co. 

eo Pump & Mchy. 
o. 

Gage Cocks 
Ohio Brass Co. 

Gas 
Ingersoll-Rand Co. 

Gas Com 
Ingersoll-Rand Co. 

Engineering and Mining Journal-Press 

Gaskets 
Goodrich Rubber Co. 
B. F; 

Gears 
Caldwell & Sons Co., H. W. 
Fawcus Machine Co. 
Jeffrey Mfg. Co., The 
Niles-Bement-Pond Co. 
Philadelphia Gear Wks. 
Stephens-Adamson Mfg. Co. 

Gears, Bevel 
Philadelphia Gear Works 

|Gears, Herringbone 
Falk Corporation, The 
Fawecus Machine Co. 
Nues-Bement-Pond Co. 
Philadelphia Gear Works 

Gears, Spur 
Philadelphia Gear Works 

| Gears, Worm 
| Philadelphia Gear Works 

Glass Blowing 
Denver Fire Clay Co. 

Glassware, Chemical 
Denver Fire Clay Co. 

Gravel Washing Plants 
Stephens-Adamson Mfg. Co. 

Grease 
Cook’s Sons, Adam 

Grease Cups 
Cook’s come. Adam 
Lunkenheimer Co., The 
Powell Co., The Wm. 

Grinders, Air and Electric 

Grinders, Chemical Ore 
Braun Corporation 
Braun-Knecht-Heimann-Co. 

Grinders, Laboratory 
Caire Co., Justinian 
Calkins Co., The 

Grinders, 
Jeffrey Mfg. Co.., 

Grinders, Ore 
Freese & Co., E. M. 
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. 

Headlights, Incandescent 
Mine 

Goodman Mfg. Co. 

Heaters, Feed Water 

The 

Hoists, Air 

| Hoists, Chain 
Wright Mfg. Co. 

| Hoists, Compressed Air 
Flory Mfg. Co., S 

| Hoists. Electric 
| Allis-Chalmers Mfg. Co. 

Denver Eng. Works Co. 
English Tool & Supply Co. 
Flory Mfg Co., S. 
Lidgerwood Mfg. Co 
Mundy Hoisting 
Ottumwa Iron Works 
Vulean Iron Works 

Hoists, Friction 
Austin Mfg. Co. 

Hoists, Gasoline 
Lidgerwood Mfg. Co. 
Mundy Hoisting Engine Co. 

Hoists, Mine Compressed Air 
Lidgerwood Mfg. 

Hoists, Mine Steam 
Lidgerwood Mfg. 

Co. 

Co. 
Mundy Hoisting Engine Co. 

Hoists, Portable 
ingersoll-Rand Co. 
Lidgerwood Mfg. Co. 
Sullivan Machy. Co. 

Hoists, Skip 
Jeffrey Mfg. Co. 
Lidgerwood Mfg. Co. 

Hoists, Steam 
Allis-Chalmers Mfg. Co. 
English Tool & Supply Co. 
Ingersoll-Rand Co. 
Lidgerwood Mfg. Co. 
Mundy Hoisting Engine Co. 
Ottumwa Iron Works 
Vulean Iron Works 

Hose 
Goodrich Rubber Co., 

Chicago Pneumatic Tool Co. 

Manganoid Pebble 

Alberger Pump & Cond. Co. 

Chicago Pneumatic Tool Co. 

Engine Co. 

The 

{ Hose, Air 
Cleve.and Rock Drill Co. 

| Denver Rock Drill Mfg. Co 
Ingersoll-Rand Co. 

Hose, Couplings, High 
Knox Mfg. Co. 

Hydraulic Mining Machinery 
Pelton Water Wheel Co. 

Hydraulic Trip Controls 

| 

Idlers, Conveyor 
Conveyor Weigher Co. 

Injectors 
Lunkenheimer Co. 

Instruments, Surveying 
Ainsworth & Sons Co. 
Berger & Sons Co., C. L. 
Buff & Buff Mfg. Co. 
Gurley, W. & L. E. 

@ackets, Water 
Allis-Chalmers Mfg. Co. 
Traylor Eng. & Mfg. Co. 

digs 
Allis-Chalmers Mfg. Co. 
Colorado Iron Works Co. 

Car Dumper & Equip. Co. 

| Magnets, High Intensity 
ae Magnetic Separator 

0. 

Magnets, Safety 
—— Magnetic Separator 

‘o. 
Mechanical Lubricators 
Lunkenheimer Co. 

| Metals, Perforated 
Allis-Chalmers Mfg. Co. 
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Powder, Blasting 
Grasselli Chemical Co. 
Hercules Powder Co 

Power Plant Equipment 
Crane Co. 

Power Transmission, Mchy. 
Caldwell Sons Co., H. W. 
Stephens-Adamson Mfg. Co. 

Preservative, Wood (See 
Creosote) 

Harrington & King Perfor-| presses, Filter 
ating Co.. The 

Hendrick Mfe. Co. 

Bills, Ball, Tube and Pebble 
Rod 

Allis-Chalmers Mfg. Co. 
Colorado Iron Works Co. 
Mine & Smelter Supply Co. 
— Pump & Mchy. 

Mills, Rod and Ball 
Denver Engineering Works 

Mills, Stamp 
Allis-Chalmers Mfg. Co. 

Mineral Magnetic Separators 
=— Magnetic Separator 
0. 

James Ore Concentrator Co. 

doints, Expansion 
Alberger Pump & Cond. Co. 

Kilns, Ro 
Allis-Chalmers Mfg. Co. 
Traylor Eng. & Mfg. Co. 
Vulean Iron Works 

Laboratory Machinery 
Braun Corporation. The 
Braun-Knecht-Heimann-Co. 
Denver Fire Clay Co. 
Mine & Smelter Supply Co. 
Oliver Cont. Filter Co. 

Lacing, Leather 
Schieren Co., Charles A. 

Lamps, Acetyl-ne 
Braun Corporation 
Braun-Knecht-Heimann-Co. 
Justrite Mfg. Co 

Lead 
American Metal Co. 
American Smlg. 

U. S. Metals Refining Co. 
U. S Smelting, Refining & 
Mining Co. 

Line Material, Overhead 
Ohio Brass Co. 

Linings, Ball and Tube Mill 
Allis-Chalmers Mfg. Co. 
Amer. Manganese Steel Co. 
Traylor Eng & Mfg. Co. 

Loading Booms, Adjustable 
Jeffrey Mfg. Co., The 

Loading Machines, Pneumatie 
Lake Superior Loader Co. 

Loagers, Wagon 
Jeffrey Mfg. Co., The 

Locomotives, Compressed Ai 
Porter Co., H 

Locomotives. Electric 
Goodman Mfg. Co 
Jeffrey Mfg. Co., The 

Locomotives, Electric 
age Battery 

Atlas Car & Mfg. Co. 
Goodman Mfg Co 
Jeffrey Mfg. Co., The 

4ocomotives, Gasoline 
Fate-Root-Heath Co. 
Vulean Iron Works 

Locomotives, Industrial 
Fate-Root-Heath Co. 
Goodman Mfg. Co. 
Jeffrey Mfg. Co.. The 
Porter Co., = ae 

Locomotives, Mine 
Fate-Root-Heath Co. 
Goodman Mfg. Co.. 
Jeffrey Mfg. Co., The 
Porter Co., H. K. 

Locomotives, Steam 
Porter Co. ; 
Vulean Iron Works 

Log Washers, Magnetic 
8 Magnetic Sevarator 

0. 

Lubricators 
Lunkenheimer Co. 

Machine Tools 
Niles-Bement-Pond Co. 

Magnetic Pulleys 
=" Magnetic Separator 

0. 

Magnets, Electro 
_ Magnetic Separator 

0. 

i: “eee Pump & Mchy. 
0. 

& Ref. Co. 
Am. Zinc, Lead & Smlg. Co. 
Hardy & Ruperti, Inc., Chas. 

Stor- 

Mixers 
Smith Eng. Works Co. 

Motor Generator Sets 
Atlas Car & Mfg. Co. 

Motors 
Allis-Chalmers Mfg. Co. 

Motors, Air 
Chicago Pneumatic Tool Co. 

Motors, Compressed Air 
Ingersoll-Rand Co. 

Mucking Machines 
Lake Superior Loader Co. 

Netting, Wire 
Ludlow-Saylor Wire Co. 

Nickel 
Amer. Smelting & Refining 

Nichols Copper Co. 

Nodulizers, Ore 
Vulcan Iron Works 

@il Cups 
Cook’s Sons, Adam 
Lunkenheimer Co. 

Jil, Pine 
General Naval Stores Co. 
Hercules Powder Co. 

Ore, Buyers and Sellers of 
American Metal Co 

Am. Zine & Chemical Co. 
Am. Zine. Lead & Smlg. 
Balbach Smlg. & Ref. Co. 
Bartlesville Zine Co. 
Grasselli Chemical Co. 
Hardy & Ruperti, Inc., Chas. 
Illinois Zine Co.. The 
International Smelting Co. 
Irvington Smelting & 
fining Works 

r| Phelps. Dodge Corp. 
United Metals Selling Co. 
U. S. Metals Refining Co. 
United States Smelting, Re- 
fining & Mining Co. 

Packing 
Jenkins Bros. 

Packing, Hydraulic 
Schieren Co., Charles A. 

Pebbles, Flint 
Atkins, Kroll & Co. 

Penstocks . 
Amer. Spiral Pipe Works 

Perforated Metals 

Am. Smelting & Refining Co. 

Co. 

Re- 

— & Hegeler Zinc 

Oliver Cont. Filter Co. 
Shriver Go., F. 
United Filters Corp. 

Prospecting Supplies 
Rix Compressed Air ani 
Drill Co. 

Publishers, Technical Book 
McGraw-Hill Book Co. 

Pulleys, Magnetic 
Buchanan Co., Ine., C. G. 
— Magnetic Separator 

Magnetic Mfg. Co. 

Pulverizers, Coal 
Braun Corporation 
Braun-Knecht-Heimann-Co. 
Jeffrey Mfg. Co., The 

Pulverized Coal Systems 
Bonnot Co., The 

*ulverizers, Ore 
American Pulverizer Co 
Braun Corporation, The 
Braun-Knecht-Heimann-Co. 
Colorado Iron Works Co. 
Jeffrey Mfg. Co., The 
Mine & Smelter Supply Co. 

Pumping Engines 
Allis-Chalmers Mfg. Co. 
Mine & Smelier Supply Co. 
Prescott Co., The 

Pumps, Acid 
Oliver Cont. Filter Co. 

Pumps, Boiler Feed 
Ingersoll-Rand Co. 
ee Pump & Mchy. 
oO. 

| Pumps, Centrifugal 
Alberger Pump 4 eCond. Co. 
De Laval Steam Turbine Co. 
Goulds Mfg. Co. 
Ingersoll-Rand Co. 
Krogh Pump & Machy. 
Morris Machine Works 
Oliver Cont. Filter Co. 
Pelton Water Wheel Co. 
Wilfley & Sons, A. R. 
— Pump & Mchy 

° 

Pumps, Deep Well 
Ingersoll-Rand Co. 

Pumps, Electric 
Alberger Pump & Cond. Co. 
Gardner Governor Co. 
Hendrie & Bolthoff Mfg. & 
Supply Co. 

Ingersoll-Rand Co. 
Krogh Pump & Mchy. Co. 
Oliver Cont. Filter Co. 
Prescott Co., The 
Traylor Eng. & _“_ 

Co. 

Wilfley & Sons, 

Pumps, Hydraulic 
Prescott Co., The 
Traylor Eng. & Mfg. Co. 

Pumps, Mill 
Colorado Iron Works Co. 
Ingersoll-Rand Co. 
Krogh Pump & Machy. Co. 
Morris Machine Works 
Oliver Cont. Filter Co. 
Prescott Co.. The 
Traylor Eng. & Mfg. Co. 
Wilfley & Sons, A. 

Pumps, Mine 

R. 

Alberger Pump & Cond. Co. _ (See Metals, Perforated) Alice faaimers ite. Co. 

?ipe Fittings Gardner Governor Co. 
Crane Co. Hendrie & Bolthoff Mfg. & 
Powell Co., The Wm. Supply Co 

Pipe, Spiral, Riveted 
Abendroth & Root Mfg. Co. 
Amer. Spiral Pipe Works 

Pipe, Steel Welded 
Amer. Spiral Pipe Werks 

Pipe, Wood 
National Tank & Pipe Co. 
Pacific Tank & Pipe Co 
7 Manganese, 

Amer. Manganese Steel Coa. 

Platinum 
Baker & Co., Inc. 
Bishop & Co., Platinum 
Works, J 

Pneumatic Hammers 
Chicago Pneumatic Tool Co. 

Pneumatic Tie Tampers 
Ingersoll-Rand Co. 

Pneumatic Tools 
Chicago Pneumatic Tool Co. 
Cleveland Rock Drill Co. 
Ingersoll-Rand Co. 

Ingersoll-Rand Co. 
Krogh Pump & Mchy. Co. 
Morris Machine Works 
Prescott Co., The 

Worthington ra & Mchy. 
0. 

Pumps, ousmnetie Air Lift 
Ingersoll-Rand Co. 

| 

Rolled @| Sullivan Machinery Co. 

Pumps, Power Plant 
Alberger Pump & Cond. Co. 
Morris Machine Works 
Prescott Co., The 

Pumps, Reciprocating 
Prescott Co., The 
Traylor Eng. & Mfg. Co. 

Pumps, Sand; Slime and 
ay 

Dorr Co.., 
Krogh Sea “s Mchy. Co. 
Morris Machine — 
Wilfley & Sons, A. 
—— Pump & Mchy. 
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Dependable Clay-Working 
Machinery 

Operated and recommended by the prominent Fire-brick, Building 
brick, Paving block, Hollow building block, Fire-proofing, Chim- 
ney block, Chemical tile, and Zine Companies of the country. 

E. M. FREESE & CO., Galion, Ohio 
DEPENDABLE MACHINERY OF PROVEN EFFICIENCY 
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CRUSHERS ROLLS 
EARLE C.BACON_INC.ENGINEERS. 

26 CorTLANDT ST.NEWYORK, SENO FOR BULLETIN. 
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AUSTIN GYRATORY CRUSHERS 
Portable and Stationary Plants. 

Capacities, 5 to 300 tons per hour. 

AUSTIN MANUFACTURING CO. 
New York CHICAGO San Francisco 
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PRECISION 
BALANCES AND WEIGHTS 

For twenty years metallurgists and assayers 
have looked upon Thompson Balances and 
Weights as the acme of precision. Made in 
a style and size for every purpose. 

Write for catalog 

THE THOMPSON BALANCE CoO. 
3 Denver, Colo. 
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ROBERTSON PROCESS 
ASBESTOS PROTECTED METAL 

A Rust and Corrosion Proof 
Building Material for Perma- 
nent Roofs, Siding and Trim. 

Write for Sample 

ADE Mane H. H. ROBERTSON CO., Pittsburgh, Pa. 
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And the Traylor Mine Type ee. 
Note our advertisement in the last issue and the next issue. 

Cement-Gun Co., Inc., Allentown, Pa. 
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Hoist—Mill Designs—Concentrating Machinery 
complete machinery equipment for the 

Mining and Milling Industry 
Established 1884 

_ Denver ENGINEERING Wonks 
Engineers Denver, Colo. Manufacturers 
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TELSMITH CRUSHERS 
GYRATORY AND JAW TYPES 

Pillar-shaft Gyratory Breakers, Reduction Crushers, Cast 
Steel Jaw Crushers, Elevators, Screens, Belt Conveyors, Etc. 

Write for Catalog 168 

SMITH ENGINEERING WORKS 
3195 Locust St., Milwaukee, Wis. 
UE 
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“It gets the Crusher Smashers !”’ 

FREE— Write for valuable hand- , 4 
books on magnetic separa- 

tion and information on how High Duty 
Magnetic Separators and Pulleys pre- 
vent shut-downs and smashups by re- 
moving all magnetic metal from ore, 
stone and other material. 

MAGNETIC MANUFACTURING CO., 

222 23rd Ave., Milwaukee, Wis. 
A 
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A. MILNE & CO. ‘sr, York 
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lumps, Sinking Screens, Manganese Woven & Shovels, Steam, Gas and 
ingersoll-Rand Co. Cast Electric 
Krogh Pump & Machy. Co.| Amer. Manganese Steel Co.| Hoar Shovel Co., Inc. 
Prescott Co., The Marion Steam Shovel Co. 
Worthington Pump & Mchy. Screens, Perforated Metal 
Co. | Allis-Chalmers Mfg. Co. Sintering Apparatus 

Chicago Perforating Co. Dwight P 
Pumps, Steam Hendrick Mig. Vo. Co. 
Prescott Co., The 
Gardner Governor Co. Screens, Revolving Skips 

. Allis-Chalmers Mfg. Co. Allis-Chalmers Mfg. Co. 
Pumps, Vacuum Buchanan Co., Inc., C. G. 
Chicago Pueu. Tool Co. Colorado Iron Works Co. Skylights 
Connersville Blower Co. Harrington & King verfor-| Robertson Co., H. H. 
Ingersoll-Rand Co. ating Co., The Smelters 
Oliver Cont. Filter Co. Hendrick Mfg. Co. 
Sullivan Machinery Co. American Smig. & Ref. Co. 

Quicksilver 
Atkins Kroll & Co. 

Rails, Light Steel 
West Virginia Rail Co. 

Receivers, Air 
Chicago Pneumatic Tool Co. 

Refractories 
Braun Corporation 
Braun-Knecht-Heimann-Co. 

Stephens-Adamson Mfg. Co. 
Traylor Eng. & Mfg. Co. 

oe Pump & Mchy.| Grasselli Chemical Co. 
Illinois Zine Co. 

Screens, Rolled Slot International Smelting Co. 

Ludlow-Saylor Wire Co. 

Screens, Wire 
Ludlow-Saylor Wir Co 
Tyler Co., The W. 8S. 

Second-Hand Machinery 

Nichols Copper Co. 

Mining Co. 

; Smelting Machinery 

Am. Zinc, Lead & Smig. Co. 
Balbach Smig. & Ref, Co. 

— & Hegeler Zinc 
‘oO 

U. S. Smelting, Refining & 

aaa Fa Wines See Searchlight Section) | Greenawalt Sintering 
ae a accom Steel Supply Co. | Apparatus Process 

oe Mach. & ‘SBolders 
Respirators upply Co. j ” Sml 

cal ‘ g.. Ref. & Mg. Co, —— Rubber Co., The; yoenium | 
Spite 
ane, Metal Co., 

S. Metals Refining Co. 
v. S. Smelting, Refining & 
Mining Co. 

—: Smelting & Refining 
0. 

Nichols Copper Co. 

Separators, Inclined Vibrating 
Works Co. Screen ) 

Riddles, Wire 
Ludlow-Saylor Wire Co. 

Roasters, Ore 
Vulean Iron . Spouts, Magnetic 
Rods, Welding Tyler Co., The W. S. Dings’ Magnetic Separator 
Amer. Manganese Steel Co. | Separators, Magnetic Co. 

Rolls, Crushing 
(See ‘“Crushers’’) 

C. G. 
— Magnetic Separator 
Buchanan Co., Inc., Steam Specialties 

Crane Co. 
Roofing, past ~~... Magnetic Mfg. Co. Powell Co., The W. 
A 
— si ae Stearns-Roger Mfg. Co. Steel, Drill 

Chicago ineumatio Top] Oo. 
Separators, Magnetic Wet Ingersoll-Rand Co. 
Dings Magnetic Separator Ludlum Steel Co. 
Co. Milne & Co., A 

Steel, Hollow & Solid 
Ludlum Steel Co. 
Milne & Co., A. 

Rope, Rawhide 
Schieren Co., 

Rope, Wire 
Amer. Steel & Wire Co. Separators, Ore 
Hazard Mfg. Co. Magnetic Mfg. Co. 
Leschen & Sons Rope Co.. A. 

Charles A. | 

Shaft Sinking 

Ltd., The. 

Roebling’s Sons Co., John A. “Tongyear Co., E. J oes renee Rolled & 
Safety Magnets : , orge 
Binge arnetic Separator | Sharpeners, Drill Amer. Manganese Steel Co. 
Co. : Ingersoll-Rand Co. 

Sullivan Machinery Co. —_ oi A 
Samplers, Ore e = Milne 0. A. 
Allis-Chalmers Mfg. Co. sheet Iron Works Superheaters 

Traylor Eng. & Mfg. Co. Bendrick Mig. Co. Power Svecialty Co. 
Worthington Pump & Mchy.| sheet Steel. Black or Gal- | Switchboards 

Scraper Loaders Amer. Sheet & Tin Plate Co, Switchboards, Telephone 

Goodman Mfg. Co 

vanized Allis-Chalmers Mfg. Co. 

| Stromberg-Carlson Tel. Sheets, Corrugated 

Bcreens Robertson ©o., H. H. on a 
Allis-Chalmers am Co. Switches, Electric Sheets, Roofing & he i Austin Mfg. Seherteos Ce. i. Cutler-Hammer Mfg. Co. 
Butchart Mte. Co. | 
Colorado Iron Works Co. 
James Ore Concentrator Co 
Stephens-Adamson Mfg. Co. 

Tanks, Wood 
Shoveling Machines Mine & Smelter Supply Co. 
Lake Superior Loader Co. 

Shovels, Electric | 
| Marion Steam Shovel Co. 

Shovels, Power 
Bucyrus Co. Co. 

Pacific Tank & Pipe Co. 

&creens, Incline. Vibratory Telephones, Mine 
Jeffrey Mfg. Co. 
Tyler Co., The W. S. | 

UY rn rn eee eee ae 

SINTER YOUR FINE ORES 
Special Problems in Ore Treatment 

DWIGHT & LLOYD SINTERING CO.,., Inc. 
New York City 29 Broadway 

Mfg. 

| 
National Tank & Pipe Co. 

Testing Sieves and Testing 
Sieve Shakers 

Tyler Co., The W. S. 

| Yhickeners 
Dorr Co, The 

loyd Sintering Tin and Terne Plates 
Amer. Sheet & Tin Plate Co, 

Tractors 
Yuba Manufacturing Co. 

Tramways, wi. Rope, Aerial 
Hazard Mtg. Co. 
Interstate Equipment Corp. 
Leschen & Sons Rope Co.,A 
Riblet Tramway Co. 
Roebling’s Sons Co., J. A. 

Transformers, Electric 
Allis-Chalmers Mfg. Co. 

Trolley Line Material 
De Laval Steam Turbine Co. 
Ohio Brass Co. 

Lube Testers, Magnetic 
—_ Magnetic Separator 
0. 

Tubing, Flexible 
Bemis Bro. Bag Co. 

Tungsttn 
Hardy & Ruperti. Inc., Chas, 

Turbines, Hydraulic 
Allis-Chalmers Mfg. Co. 
Pelton Water Wheel Co. 

‘urbines, Steam 
Allis-Chalmers Mfg. Co. 

Valves 
Cleveland Rock Drill Co. 
Crane Co. 
Jenkins Bros. 
Lunkenheimer Co., 

Valves, Blow-off 
Lunkenheimer Co., The 

Valves, Check 

The 

Lunkenheimer Co., Tke 
Powell Co.. The VY Wm. 

Valves, Gate 
Lunkenheimer Co. 
Powell Co., The Wm. 

Valves, Globe 
Lunkenheimer Co., The 
Powell Co., The Wm 

Valves, Non-Return 
Lunkenheimer Co., The 

Valves, Pop Safety 
Lunkenheimer Co., The 

Valves, Pump 
Goodrich Rubber Co., The 
B. 7. 

Jenkins Bros. 

Valves, Throttle 
Knox Mfg. Co. 

Stromberg-Carlson Tel. Mfg. | Water Columns 

Lunkenheimer Co., The 

Ventilators 
Robertson Co, H. H. 

Lunkenheimer Co., The 

SaeteR PRESSES 
Write for catalogue, stating filtration problems 
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Watcr Wheels, impuise 
Peiton Water wuee. Co. 

Welders, Portable, Electric 
Ohio Brass Co. 

Wheels & Axles, Car 
Watt Mining Car Wheel Uv. 

Wheels, Car 
Watt Mining Car Wheel ©o 

Whistles 
Lunkenheimer Co.. The 

Wire Cloth 
— ee Wire Co. 

0. 
Tyler Co., The W. S. 

Wire, Flat, Round and 
Special Shape 

Amer. Steel & Wire Co. 
Roebling’s Sons Co., John A 

Wire, Insulated 
—— Rubber Co., The 

Hazard Mfg. Co. 
Roebling’s Sons Co., John A 

_— Tel. Mtg. 
0. 

Wire, Magnet 
Amer. Steel & Wire Co. 

re Cocem Tel. Mfg. 
0. 

Wire Rope Fittings 
Hazard Mfg. Co. 
Roebling’s Sons Co., John A. 

Wire Rope Slings 
Hazard Mfg. Co. 
Roebling’s Sons Co., John A 

Wire Welding 
Roebling’s Sons Co., John A 

Wood Borers 
Chicago Pneumatic Tool Co 
Ingersoll-Rand Co. 

Wood Preservative (See 
Creosote) 

Zine 
American Metal Co. 
American Smlg. & Ref. Co. 
Am. Zine, Lead & Smlg. Co. 
Grasselli Chemical Co. 

‘Zine Dust 
American Metal Co. 
American Smlg. & Ref. Co. 
Am. Zine & Chemical Co. 

Bartlesville Zine Co. 
Grasselli Chemical Co. 
U. S. Metals Refining Cu. 

Zine Oxide 
American Metal Co. 
Am. Zinc & Chemical Co. 
Bartlesville Zine Co. 
Braun Corporation 
Braun-Knecht-Heimann-Co 
U. S. Metals Refining Co. 

Zine, Sheet 
Illinois Zine Co. 
Grasselli Chemical Co., The 
— Hegeler Zine 

=lelsaa asl 

| hee | 

Cable Address: “Sinterer—New York” = T. SHRIVER & CO. 
= =: 826 Hamilton St., Harrison, N. J. 
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s oe | = E Sweetland and Kelly United Filters 3 
= " : ze P Filte P; = 
= Automatic StiTat uns s S ra a —T = 

| Improved Great Capacity | z = American AMERICAN Sweetland =z 
z a Uae 2 Continuous  a\ SWEETLAND JB'@ Patent Metallic = 
2 Tae date tee L = = Filters KELLY 2 Filter Cloth = 
=. 68 William St = = = 
2 ELAS NEW YORK = = UNITED FILTERS HAZLETON 2: 
7: 2 5 CORP. PA, : 
Zonet: svccaveevecueeeecncoverescceseveereeeceneneenceaenaaccoeezsesueesaestnnannanenstnnnee FN eNMANOMMNEMEAMNHHMATANNNEANMAAEANEMNNNEANEANNNNNNNRENNAENNMTNAREMNNS 
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The Greenawalt Sintering 
UADARAADUOLEDALAAN HRS Apparatus and Process 

John E. Greenawalt 
50 East 42nd Street 85 South Sherman Street 

New York, N. Y. Denver, Colorado 
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W. E. Greenawalt 

ASUTEENELANTEEEAUENEEAANAECESUNCETOONELULOONTLAUE: B servic UTHTTT 

ee TUDE 

OLIVER FILTERS KEEP RUNNING 

San Francisco N 
got Market St. 33 

ECONOMY OF OPERATION 

Write us for complete information 

OLIVER CONTINUOUS FILTER CO. 

insuring 

ew York London 
W.42d St. 11Southamoton Row 

“UNNEVUNNDDGNAOGAntnenenguespanenaacooeo seen pininn. 
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TRANSMISSION MACHINERY 
HE Caldwell line is complete. Bearings—heavy, 
properly designed, and well finished. Pulleys of 

ample weight and accurately turned. In fact, the 
entire line has achieved outstanding recognition under 
hard service. Let us figure on your requirements. 

. W. CALDWELL & SONS CO. Link-Belt Company, Owner 
allae, Texas, 709 Main Street Chicago, 17th Street and Western Ave. 

lew York, Woolworth Bidg. 
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Trolley Supplies, Rail Bonds 
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The Ohio Brass Company 
MANSFIELD, OHIO 

Ball Bearing Belt Conveyors 
Trump Measuring and Mixing Machines 

Merrick Conveyor Weighers for Belt Conveyors 

7? 

The Conveying Weigher Co. 90 West St., N. Y. 
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~ ROBINS CONVEYING MACHINERY 
For ae ae handling need. 

We design, manufacture BELT CONVEYORS, BUCKET ELEVA- 
TORS, SKIP HOISTS, C coal AND. COKE CRUSHERS, ‘“‘PERFEX”’ SCREENS, 
COAL STOCKING AND RECLAIMIN Zz BRIDGES, and many other types of 
material handling equipment. Write for Hand- Book of Conveyor Practice. 

ROBINS CONVEYING BELT COMPANY 

= 

New York, 15 Park Row Chicago, Old Colony Bidg. 
Boston, 70 Kilby St. Pittsburgh, Union Arcade Bidz. 
El Paso, Tex., 349 First National Bank Bldg.; Birmingham, Als., C. H. Davis 
Engineering Co.; Toronto, Ontario, Gutta Percha & Bubber, Ltd. ; San Francisco, 

. The Griffin Company. 
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BUTCHART 
Concentrating Tables, Flotation Apparatus, 

Classifiers, Screens, etc. 

W. A. BUTCHART, Denver, Colo. 
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Use PLAT-O TABLES 
For Ore Concentration and 

Coal Washing 

DEISTER MACHINE Co. 
Fort Wayne, Ind. 

HHH g 
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PU 

ao DEISTER-OVERSTROM 
DIAGONAL DECK 

SAND AND SLIME TABLES 
THE 

=DEISTER CONCENTRATOR COMPANY 
= FORT WAYNE, INDIANA 
UU 
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ce in the application of 
drives.. 

If you use belting. don't miss it 
Write for binder and released sections 

Belt Manulactarers 
39 Ferry St., New Y 

focuring MARK Branches and Distributors in all leading ae 

Conveyor Trough and Flights. Buckets (plain and per- 
forated). Stacks and Tanks. General Sheet Iron Work. 

Light and heavy steel plate construction. 

Hendrick : Mig. Co., Carbondale, Pa. 
York Office: 30 Church St. 

Hazleton, Pa., 705 Mark 
Pittebarh Office: 544 Union Arcade Bldg. 

le Bldg. 
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HUM-MER Electric SCREEN 
Makes screening and crushing more profitable. Screens any 
material, wet or dry, from 2';" opening to minus 200 mesh. 

. » Send for Catalog No. 45-F 

ee THE W.S Se co Ta 
. Manutactarers of Woven Wire Screens and Screening Equipmens 

SCREENS OF ALL 

2445 West Mth Place 

Automatic 
Etc. 

35 Runyon Street 
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KINDS 
Chicago Perforating Co. 

Teil, Canal 1459 CHICAGO, ILL, 

MMM 
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Jigs, Screens, Sand and! 
Slime Tables, Classifiers, 

Ore Feeders, 

Manufactured by 

JAMES ORE CONCENTRATOR CO. 
Newark, N. J. 

ee een een 

CHIERENS 
LEATHER BELTING 
HANDBOOK + 

Published in 12 sections, contains 
the cumulative data of 54 years 
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“HENDRICK” Perforated Metals 
for every purpose 
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For refining 
minerals and 

ores— 
Many engineers are sur- 
prised at the unusually 
wide range of service 
performed in the mining 
field by the different types 
of Dings Magnetic Sepa- 
rators. 

Among the uses suggested 
here, it is likely there is 
an application that will 
prove profitable for~you. 

* %* * 

Millions of tons of mag- 
netite ore are produced 
in the Appalachian iron 
ore district by means of 
magnetic separation of 
low grade, high phos- 
phorous ores. 

* * * 

One of the world’s larg- 
est zinc mines (in New 
Jersey) is employing mag- 
netic separation in pro- 
ducing thousands of tons 
of zine yearly. 

* * * 

Magnetic separators are 
extracting tungsten from 
the mixture of tin and 
wolfram. These are usu- 
ally found together, and 
together they are worth- 
less. Magnetic separa- 
tion is the only known 
means of separating them 
satisfactorily. 

* * 

In placer gold mining 
the free gold is associated 
with substances of more 
or less magnetic suscepti- 
bility. An adjustment of 
magnetic intensity may be 
made to extract these sub- 
stances either individual- 
ly or together. 

The sulphide in copper 
ores when slightly roasted 
becomes magnetic and 
may therefore be extract- 
ed from its associated 
gangue. 

In addition to the fore- 
going uses, magnetic sep- 
aration is used in the 
concentration or refining 
of manganese, barytes, 
asbestos, salt, corundum, 
garnet, lead, clay, nickel, 
titanium—to mention only 
the more important uses. 

Laboratory Service 

Free 

A laboratory is main- 
tained for determining 
the results of magnetic 
reduction of specimens of 
ore or minerals submitted. 

mcmemene..§ This service is free and 
eSB incurs absolutely no obli- 
Saeed cation. 
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The Pulley Type Dings Magnetic Separator shown above is handling 35 tons of lead ore an hour 
at Shattuck-Arizona Copper Company, Bisbee, Arizona. 1923 will be another “tramp-iron-less” 
year, 

Resolve to make 1923 

a*“‘tramp-iron-less” year 
HE birth of anew year . . resolve to do 
away with the bad practices of 1922 

figure what tramp iron has cost you in the last year. 

In obtaining this figure think not of the cost of re- 
pairing damaged crushers alone, for that is a small 
item in comparison with the cost of plant shutdown 
and interruptions in tonnage handled. 

Then consult Dings engineers; ask for a comparison 
of this figure with the maintenance and operating 
costs of Dings Magnetic Pulleys. Installed usually 
as head pulleys on belt conveyors, Dings Pulleys 
remove even the finest fragments of iron before they 
reach the crushers. The comparison will surprise 
you—it will show you why many of the more modern 
plants have long since adopted magnetic separation. 

DINGS 
Magnetic Separator Co. * Specialists in ~~ 

ee, 

673 Smith Bldg. Milwaukee, Wis. 

BRANCH OFFICES: New York: 52 Vanderbilt Ave.; Pittsburgh, 1522 Oliver Bldg.; Chicago, 616 S. Mich- 
igan Ave.; Cleveland, 730 Engineers Bidg.; Denver, 1718 California St.; St. Louis, Federal Reserve Bank 
Bldg.; Richmond, 1905 E. Main St.; Detroit, 805 Hammond Bldg.; El Paso, Texas, First National Bank Bldg. ; 
Birmingham, Brown-Marx Bldg.; Los Angeles. San Fernando Bldg.; Portland, Ore., Lewis Bldg. 
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Before You Buy— 
Sum up all that you have heard for years about 34-yd. 

revolving shovels—steam, gasoline or electric. 

Consider carefully the many features of design that 
have been submitted for your consideration. 

Compare construction, performance or maintenance— 
any one or all of these qualities. 

Weigh every argument carefully. 

Then check each item with the new Marion 21—the 
most highly perfected shovel in the 34-yd. class. 

See one of these shovels at work 
and you'll be convinced— 

That the essential qualities of Power, Speed, Capacity Qi, for Bulletin No. 305 just off 
and Endurance are built into this new Shovel in a the press and get complete infor- 

re a mation on the New 21. It shows 
most surprising and striking ee by actual illustrations and data 

That every claim of action and ability is abundantly why the New 21 has: 
substantiated. More Power 

That it surpasses all other 34-yd shovels in quality and aon es — 
performance, making it the best buy on the market Finer Workmanship 
today. Easier Steering. 

269 

y~.. {The Marion Steam Shovel Company ,, . 
“| Marion Ohio. 

Marion Crawler Trucks Make Hard Going Easy = 
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