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S-A Unit Ball-Bearing Conveyor Carriers 

Superiority in machinery design can only be attained thru the 
incorporation of correct mechanical principles coupled with a 
thoro knowledge of requirements. 
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The Mining Engineering Standard 

E ARE FAR FROM WISHING to terminate the 
interest in the discussion as to the education of 

the mining engineer which has been aroused by our 
phrase “only a correspondence school engineer.” There 
have arisen a number of thoughtful persons who take 

the view that the mining engineer is born and not edu- 

cated; and that it makes no difference whether he at- 
tends the best mining school, gets his schooling by 
correspondence, or does not get any schooling at all. 

We want to range ourselves once for all against this 
shallowest of fallacies. Mining engineering is an ele- 
vated profession, and must be made so that it will stand 
as the full peer of the other learned professions, which 
to date have been medicine, the bar, and the clergy. It 

does not yet do that; and the main reason is the above- 

named foolish laxity as to education and qualification. 
The strict educational and other requirements neces- 
sary before a doctor or a lawyer can practice do not 
eliminate the variations in human nature, or entirely 

guard us against the incompetent and the shyster: but 
how much more rankly these would flourish if the educa- 

tional qualifications were dispensed with! None of our 
liberal-minded mining men would employ a doctor or a 
lawyer who had not gone through the prescribed amount 

of scholastic training; and we know how to appreciate 
those whose training has been unusually good. 

It is recognized, among doctors and lawyers, and by 
their clients, that certain schools of law and medicine 
give their students a much more thorough training than 

do the rest. We must also recognize this very difficulty 
for the mining engineer. There are, unless we mistake, 
too many mining engineers, good, bad, and indifferent, 

in the country today: many of them are out of a job. 
There are, as we know of a certainty, too many mining 
geologists in the country. They are, as we happen to 

know, mostly bad or indifferent; and we wish that more 

of them were out of a job than is the case. The reason 
is faulty training. A man takes a summer school course 

in petroleum geology at some college, and sets up as an 
oil geologist. Who is there to say him nay? 

The Society of Economic Geologists has established 

a high standard—yet not too rigorous—for membership, 
and it is safe to say that any economic geologist even 
fairly well qualified for professional work will soon be 
found among its members. Outside, however, will still 
be hundreds of the summer school and correspondence 
school and no school variety. The Mining and Metal- 
lurgical Society of America has a moderately high stand- 

ard of membership for mining engineers, but there are 
many equally well qualified who are not members of the 

society. The American Institute of Mining and Metal- 

lurgical Engineers has at present also a moderately high 
standard; but whereas the first-named society had its 
standard from the start, and has a uniform grade of 

membership, the high standard of the latter society was 

an afterthought, and was put into effect after most of us 
had slipped in, in the good old days when about the only 

qualification was to be free, white, and twenty-one, and 

have ten dollars. 
We hope in the future, for the good of the profession 

and of mining, that the lines will be more sharply drawn. 
There are in Washington a type of physicians called 

“sun-down” doctors—men employed in the Government 
departments who take their medical course in the even- 

ing classes offered in that city. On account of this 

training, there is a legend that their curative powers 
come to them only after sundown. Possibly it would be 
a fair regulation if correspondence school mining engi- 

neers should be restricted in their practice to engineer- 

ing by correspondence. 

What and How Many Foreigners 
Shall We Admit? 

HE MINING INDUSTRY is one of the largest 

employers of unskilled and semi-skilled foreign 
laborers, and is therefore‘directly interested in immigra- 

tion problems. During the war a growing scarcity of 

this type of worker became manifest, and many em- 
ployers expected post-war conditions would be worse, 
considering the expressed intention of many of those 
whose homes were in southern Europe to return thence 
as soon as the war was over. This emigration actu- 
ally did take place to a certain extent. However, when 

these men saw the generally wretched conditions which 

obtained in their homeland, they not only showed a dis- 

position to return to America but also persuaded others 
to come too. Thus, coincident with the present depressed 
industrial condition of this country, inevitably resulting 
in a domestic. oversupply of the more inefficient workers, 

we are confronted with vast hordes of foreigners clam- 
oring for admission to our ports. 

The Dillingham bill, limiting immigration to the 
United States, for fifteen months, to 3 per cent of 
the number of each nationality in the United States, 
was designed as a restrictive measure, but received a 
“pocket veto” at the hands of President Wilson. There 
is likelihood, however, that it will again be offered to 

President Harding, a fact which has brought out no 
little opposition to its provisions. It is argued that the 
bill is opposed to the traditional American policy of 
affording opportunities to the foreigner and assimilating 
him into our civilization; that it will prevent relatives 
of foreign-born residents from coming to this country, 
and will thereby encourage emigration of trained work- 
ers; that it will discriminate against certain national- 
ities which have only recently begun coming to this 

country in numbers; and that it will cause a great deal 
of international misunderstanding. Inasmuch as the 
legislation is intended to cover only a fifteen-month 
period, it would seem that no serious objection could be 
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made on the basis of most of these points. Misunder- 
standing of the law and its motives, however, would no 
doubt last longer than this, and possibly the principal 
objection to the legislation can be made on this ground. 

It is regrettable that some intelligent selection cannot 
be made of those wishing to come to the United States. 
Since the war we have been forced to take immigrants 

of the lowest character, diseased mentally, morally 
and physically, who have swamped our immigration 

facilities at Ellis Island and elsewhere. Typhus fever 
has developed in many immigrants after admission, and 
we know not how many political and social trouble- 
makers have taken advantage of our hospitality. Intel- 
ligent selection should not only keep such classes out, 
but should take some cognizance of the demands of our 
industries. Employers could assist materially by a close 

co-operation with the Government in indicating in which 
lines assimilation can best be made. Then can our im- 
migration be regarded with the old sense of satisfaction, 
rather than as a menace. 

Our Champions in Mexico 

NEW ORGANIZATION to look after the rights of 

American citizens in Mexico has been formed under 
the name of the American Association of Mexico, with 

headquarters in New York. Its purpose, as announced 

in its circular, is to work “for the settlement of the 

difficulties between the Mexican government and Ameri- 
can citizens, for a redress of past wrongs, and for a 

restoration of rights under which Americans became 
the dominating influence in the development of Mexico’s 

resources and in the promotion of the welfare of her 

people.” The organizers further promise that this 
' association will seek to combat all propaganda to the 

effect that Mexico’s problems have been solved, to make 
the proper representations to the Government at Wash- 

ington, and to co-operate with the Government and its 
officials in securing an adjustment of international dif- 
ficulties. 

One such association, already in existence, namely 
the National Association for the Protection of American 

Rights in Mexico, should be enough, if it were really 
on the job and if the State Department really needed 
the aid of such an auxiliary. The name of the latter 
association has become familiar, but if it has accom- 

plished anything the fact is not so well*known. In 

short, the National Association has suecessfully hidden 
its light under a bushel, despite spending a large sum on 
publicity. 

But all is not to be harmony between the two associa- 
tions. The American Association, just organized, says 
that its principal reason for organizing is that the 
National Association is not a national association at all, 

but an instrument of the oil companies that have 
financed it and directed its policy. “The Americans 

who have formed the American Association of Mexico,” 
it accuses, “have endeavored for more than a year to 
induce the so-called National Association to champion 
the rights of all Americans in Mexico, to announce a 

policy and to fight for this policy in the open. Having 

failed to secure such action, they have adopted the 

alternative of organizing an association that will rep- 
resent all Americans in Mexico without regard to the 

nature or amount of their investments.” Of the more 

than 4,000 members of the National Association, 3,800 
have no voice in its direction, the circular asserts. 

There may have been need of a private association to 
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champion the cause of Americans in Mexico, when they 

had a cause, during the last eight years. Whether the 
need still exists remains to be seen. Perhaps our new 

Government at Washington intends to protect its na- 
tionals and their rights abroad. But surely two such 

organizations vying with each other as champions of 
American rights in Mexico will not be productive of 

good results, even though one be sincere and the other 

selfish or hypocritical. What can be accomplished de- 

pends on the State Department, and if this be efficient 

the need of private associations, whether their names be 

long or short, will disappear. 

_—————— 

Petroleum and the Colombian Treaty 

“Senators Find Americans Own Colombian Oil— 
Government Report Shows Extensive Holdings—Fact 
To Be Utilized To Justify Opposition to Treaty— 
Selfish Interest Charged—Pittsburgh Concern, Later 
Merged With Standard, Controls Big Concession.” 

HE ABOVE is an accurate copy of a “scare head” 
in the New York Tribune of a recent date, covering 

a point of interest in regard to the pending Colombian 

treaty. To those like ourselves, who have made some 

study of the foreign mineral problem, and the advisable 

and even necessary foreign mining policy which the 

United States should pursue, such headlines give a 

shock, as we rea!ize that neither the Senate nor the 
Press is as yet fully emancipated from provincialism 
and ignorance, and the dissemination of injurious error. 

Certain Senators, it appears, have unearthed some 
apparently damning evidence to the effect that certain 

oil lands in Colombia are controlled by American capital. 
“Therefore,” they reason, “there are Americans who 
would be benefited by the establishment of more cordial 

relations between the United States and Co!ombia. Ah 
ha! According to the vote-bidding Congressional tra- 

dition and the subscriber-bidding journalistic tradition, 
here is the best of all reasons why the treaty should not 

be passed! When the Great American People find out 
that American petroleum interests would be benefited by 

the handshake between the two countries, it will demand 

that the. breach shall be widened, and we—the certain 
Senators—-shall be praised for having dug up the damn- 

ing evidence.” 
The trail of evidence which the Senators have dug up, 

according to the dispatch, was not deeply buried. In 

fact, it consisted of a published report of the Bureau of 
Foreign and Domestic Commerce, whose object it is to 

encourage American commerce and industry abroad, 
as is the object of the State Department, the executive 

functions of the Government in general, and every clear- 
thinking American, even if he be Senator or journalist. 

It has been the aim of the intelligent element in the 

national Government for some years now to extend 
American ownership of petroleum production through- 

out the world. The campaign of England and of France 
(as a dissatisfied side-partner) for. the maximum 
possession of the world’s petroleum resources has been 

governmentally conducted for years, the government 
working in‘close co-operation with the great petroleum- 
producing companies. This campaign has determined 
many of England’s political moves during the war and 
after. Our State Department and our Bureau of Mines 

and our Bureau of Foreign and Domestic Commerce 

have become more and more exercised over this policy 
of “grab and exclude,” which, taking advantage of the 
traditional American attitude of hostility toward “spe- 
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cial interests,” has threatened to leave the United States 

short of the most essential mineral product in the world, 
within a decade or two. 

What the opposition Senators allege as a reason 
against ratifying the treaty is an overwhelming argu- 
ment in favor of confirming it at once. They would 

find this out if they would stop to investigate. There 
will, of course, by our system (the best the world has 
yet devised) always be an uninformed and wild-eyed 

element in the Government; and this element will be far 
more noticeable in the legislative branch than else- 
where. Positions in the executive departments are filled 
with considerations only of special fitness for the place; 
but the Congressman or Senator is often shot on unex- 
pectedly to Congress because he has made a convincing 

roar about going to clean up the graft when he gets to 
Washington, and that he will get a big special appro- 
priation out of the pork barrel for his district or state. 

Foreign trade is one thing and foreign mining an- 

other ; although they are perhaps not unremotely related. 
We will not touch upon the former: it seems to have 
champions enough. But foreign mining is misunder- 

stood, underrated, abused. A good many politicians 
still hold the view that an American dollar invested in 
Colombia is a Colombian dollar, and, therefore, not to 

be protected: if anything, to be injured, as an evidence 

of the utterest lack of interest. England, however, 

holds that an English pound invested in Co’ombia is an 
English pound, and therefore, to be protected; if she 

had not had this policy she would not be the power she is. 
Nor shall we fulfil our destiny to protect ourselves, 

to withstand invasion, to work out our ideals of human- 
ity, without a governmental policy to aid those adven- 

turers who go to foreign shores to provide for our 

country that which she does not have in sufficient abun- 
dance. Most critical among these things are mineral 

supplies, which are hidden treasures, and do not grow. 

Of these the most necessary is petroleum, and our Gov- 
ernment should aid in every way the securing by Amer- 

ican capital of all the foreign petroleum which is possible. 

The Secretary of State (Colby) recently served notice 

on the British and French governments that the United 

States Government would not stand for the partition of 
Mesopotamian oil between England and France, to the 

exclusion of American interests; and it is understood 
that the present Secretary (Hughes) will continue the 

same policy. How much more important is it for 
American capital to secure petroleum in the Western 
Hemisphere! Our Senators and our journalists, if they 

were only moderately enlightened, far from being 

shocked at the discovery (the fact of its being news to 

them shows their need of schooling in matters of com- 
mon knowledge), should be shocked if they discovered 
that any but American and Colombian capital controlled | 

the oil of Colombia! 
We hope that some Elementary School in Foreign 

Mining Policy may be established for certain Senators 
and the like. We must believe, of course, that the great 
majority of the Senate, and of the Press, are better 

informed. The American Mining Congress has decided 

to establish a Foreign Mining Division, in the capable 

hands of Mr. Henry C. Morris; and one of the features 
of its work will be educational. The Mining and Metal- 

lurgical Society of America also has formed a strong 

committee on Foreign Mining Policy, under the chair- 

manship of Dr. C. K. Leith, and through this committee 
the views and influence of the mining engineer will 
doubtless become effectual. 
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Introducing Heterophemy 

E SUPPOSE it was heterophemy, which is defined 
by Webster as the unconscious saying of words 

other than those intended, that was responsible for the 

early press dispatch stating that the U. S. Supreme 

Court had upheld the decision of the Court of Appeals 
in the Conkling-Silver King Coalition lawsuit, when the 
truth was that the decision had been reversed. The 

judgment of the latter court for $570,000, awarded the 

Conkling for ore taken from ground claimed by both 

mining companies, was set aside. He laughs best who 

laughs last, and the Coalition may, for a while at least, 
enjoy itself. But apparently the lawyers laugh all the 
time where mining litigation is concerned. This case 
which has dragged so long is once more back where it 

started, except for the fact that in the meantime two 
decisions have been handed down, one reversing the 
other and demonstrating the mathematical truism that 

one minus one is naught. 

But to turn from blasphemy to heterophemy, the de- 

scription of the disputed ground as given in the patent 
said one thing, whereas it really meant another. That 

is, there was a discrepancy between the length of the 
Conkling claim as given in the patent and as marked by 
the location posts. The Conkling company claimed the 

ore-bearing ground according to the patent, and the 

Coalition based its claim on the position of the location 
posts. To determine this question of the priority of 
patent over lecation the Government intervened in the 

last suit, and it was ruled, to quote our correspondent, 
that the size of a claim is determined from the survey 

as marked by the location posts, and not by the figures 

as given in the patent when there is variance between 
the two. Thus another point of the mining law is 

decided, and, having contributed to this end, the Conk- 
ling company will not regret the expenses its suit 

entailed, and the Silver King Coalition will count well 

spent the money required to defend the property which 
the decision of the court just handed down has held to 
be its own. 

Aiding the Unemployed Miner 
N EXAMPLE of practical welfare work that bene- 

fited the community in more ways than one has 
recently been afforded in the zinc-lead district of Okla- 

homa. Nowhere else has the mining industry been 
harder hit by present conditions than there, three- 
quarters of the mines being closed down. The result- 

ant unemployment has presented a serious problem to 
the community, though things would have been much 

worse and the problem of relief more urgent had the 
winter been more severe. 

At Picher, where the need was greatest, a Central 

Relief Association was organized, with F. C. Wallower, 

of the Golden Rod Mining & Smelting Co., as chair- 

man. In the three weeks ended March 5 this organ- 
ization raised over $2,700, of which the mining com- 

panies gave $1,000 and the employed miners an equal 

amount by paying 25c. per week each, the balance com- 

ing from mine supply houses and individuals. Unem- 
ployed miners were given work on the local roads at $2 
per day, in this fashion about $2,000 being spent by the 
association by March 5. The resultant improvement 

in roads is marked, it is said; conditions are made 

better for the men themselves, and a distressing situa- 
tion that threatened the welfare of the community is 
being eased. 
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WHAT OTHERS THINK 

Men vs. Schools and Education 
I have been much interested in the discussions of the 

question of the “Correspondence School Mining Engi- 
neer” in several issues of Engineering and Mining Jour- 
nal, and while I have taken work in both the leading 
resident and correspondence schools, I am inclined to 
take a different view of the question from some of your 

correspondents, as well as yourself. 
Your illustration of the negro vainly striving at col- 

lege to assimilate the sciences, battling against an 

infinitely ancient unfavorable line of ancestry, gives 

us the starting point in this discussion. Did it ever 
occur to you that there are many men of the white race 

battling against the very same unfavorable conditions 

of pre-natal influences ? 

The man as he came into this world represents the 

sum total of his line of ancestry, and it must be ad- 
mitted that man is born and not manufactured at any 
particular college or university; yet this condition of 

man is graduated on a scale from zero to the highest 

order of intelligence. The point on the scale at which 

the man under discussion would register is another 
very important point in our discussion,:and the fact 

that our presentation of this problem tends to one of the 

whole scale makes it very difficult of solution. 
The fact that we can count many failures in bot’ 

classes of schools is nothing against either method of 

instruction. The fault is with the man. We all know 
that some of the greatest men the world has ever pro- 

duced had the advantages of neither, which almost 

amounts to a demonstration of this statement. 
It is perfectly true that each man succeeds in this life 

according to his natural ability and proclivities for any 
particular line of work, and, taking a given sample of 
man, it would naturally follow that the most favorable 

circumstances in which he might be placed to acquire 
knowledge would give the greatest results in the quick- 

est possible time. ‘¢ 
Now, as to the proposition of schools, both resident 

and correspondence, it might be said that as time passes 

on they are getting closer together.” Many of the lead- 
ing universities of the country have within the last few 

years extended their work by adding correspondence 

courses to their regular curriculum, and the student 
taking these correspondence courses is given credit for 
the same as though he had been present at the time the 
work was taken. There have been 290 high schools, 

colleges, and technical schools of the United States, 
Canada, and many foreign countries that have adopted 

the books of one single correspondence school, not men- 

tioning the fact that the same set of books have been 
accepted by the United States Government for the use 
of sailors and marines. This certainly speaks something 
in favor of the correspondence methods, and I have 
had many students in resident colleges inform me that 
they have got better ideas from the use of these books 
than from any other set of books in college work, in- 
cluding the lectures as presented by some very learned 
college professors. 

It is an evident fact that the correspondence school 
method has come to stay, and we will gain nothing by 
trying to underrate it. We must admit that it is reach- 

ing many men who would never acquire the knowledge 

they do without it. 
You state in your last editorial that “The recognition 

of the schooling as an essential part of education—which 
is axiomatic—may be easily and logically followed 
further, to the recognition that the highest example of 
the regular mining schools turns out, as a class, men 
who will be, in the end, better mining engineers than 

those who attend inferior schools.” 
Your statement is more dogmatic than axiomatic, for 

the simple reason that neither superior or inferior 

schools ever produced great men, or men of any kind. 
Inverness, Fla. STRAUSS L. LLOYD. 

Engineering vs. Surgery 
I have read in Dec. 25 issue of Engineering and Min- 

ing Journal your editorial “Lennine and Wahington B. 

Vanderlip” and am somewaht surprised at the state- 
ment that Mr. Vanderlip is only a “correspondence engi- 
neer.” This would infur that one who gains his knowl- 

edge throught that method of teaching is not a desirable 
member of the profession, and infornce, that seems 

very narrow, and one that we would not look for from a 
publication of the standing of the E. & M. J. 

If a man has the knowledge and ability to follow and 
line of work and get results, does it matter where he 

acquired that knowledge? And is it a guarantee be- 

cause a man has a “sheepskin” form one of the many 

institutions of learning that he is capable? There are 

many graduates in the varoius lines that are not able 

to make a living in the line that they chose, or circum- 

stances throwed them in when the time of choosing an 

education arrieved. 
It would seem to me that the results that are ob- 

tained, rather than the school attended should be used 
in judging a man’s capabilities. 

If a man were to make a millon dollars by mining 

iron, would we say that the money was no good because 
he did not happen to make it mining gold, or some other 

metal that we were inganged in the production of ? 
Again if a physician was called on to attend a case of 

smallpox, and he learned from the patient that it was 

contracted, in a pool room, would the physician say that 
it was not small pox because it was not contracted in a 

comercial club, or some other gathering. 
Let us be fair minded enough to judge a man by his 

works. J. F. INGLIS. 

The question raised in this and other correspondence 

is treated editorially in this issue and was thus discussed 
in the March 5 number. We should not call in a physi- 
cian who had only taken a correspondence course in 
medicine and surgery.—EDITOR. 

Concerning Engineering Societies Publications 
Referring to my letter printed in Engineering and 

Mining Journal of March 12, the words “engineering 

foundation” in the last paragraph should have been 

spelled with lower-case initials. I was referring to 
engineering foundations in general, and not to the 

Engineering Foundation of which Charles F. Rand is 

president. DONALD M. LIDDELL. 

New York. - 



March 26, 1921 ENGINEERING AND MINING JOURNAL 

TIMBER STATION AT 2,800-FT. LEVEL OF SPECULATOR MINE, BUTTE, MONT. 

The Application of Cement Mixtures by Machinery 
Summary of Properties and Examples of Use of ‘“‘Gunite’’ in the Mining and Metallurgical 

Industry—Fireproofing of Underground Timber and Surface Structures—-Prevention of 

‘‘ Slabbing’”’ by Sealing Rock Surfaces and Obviating Action by Air and Moisture 

By GEORGE J. YOUNG 
Written for Engineering and Mining Journal 

the mining industry of tools or appliances con- 

structed for specific purposes has been in progress 
since systematic mining began. The acetylene lamp, 
the oxygen helmet, the stoper, the hand-held drilling 

machine, the acetylene torch, and the arc-welding appa- 

ratus have won widespread acceptance, and their use 

excites no special interest. Most mining men can re- 
member when they were introduced. 

The invention of a new appliance and the prospect 

of its acceptance are, however, of considerable interest. 

During the last six years the cement-gun method of 

placing cement-sand mixtures in different structures 

has proved useful in mining operations, both below 

and above ground. It may fairly be said that it has 

won a place in the tool rack of the miner as well 

as in that of the repair and construction workers. 

More than thirty mining and metallurgical companies 

have placed this equipment in the hands of their 

operating crews. The Anaconda Copper Mining Co. is 

making extensive use of “gunite” for fireproofing mine 

shafts in the Butte district. 

[ite INTRODUCTION and general acceptance by The name “gunite,” although first used as a trade 

name by the manufacturers of the cement gun, has 

now received general acceptance. There is no equiv- 

alent single word to convey the idea of mixtures of fine 
sand and cement pneumatically deposited in place. As 

compared with concrete, in kind of mixtures, method of 

placing, and physical properties, there are many differ- 

ences. The nearest analogue is “cement plaster.” 
Although there are similarities, there are.also differ- 

ences. Cement plaster is mixed wet and troweled on. 
Vertical walls and ceiling work entail a considerable 
amount of skill and muscular exertion. Floor work is 
more easily done. In wall and ceiling work, troweling 

is impracticable unless the surface is an approximate 

plane. The practical difficulty in most plastering or 

“layer work” has been to secure a close enough bond to 
the wall or other surface to prevent peeling or flaking 
off. Mainly because of poor bonds and excessive hand 
labor, the use of thin layers or coatings of plastic sand- 

cement mixtures has not found application in mining, 
where it was obvious that they would be useful. 

George S. Rice, of the U. S. Bureau of Mines, used 

i ees eas ees 
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the cement gun in 1914 to place a coating of “gunite” 

over the walls of an explosion chamber in the Bureau’s 
experimental mine at Bruceton, near Pittsburgh. This 

same authority advocated the use of a coating of cement 

as a preventive of “slacking” of the walls of mine 
openings, and, as ordinary methods of applying such a 
coating were impracticable for reasons already stated, 
the proposed method did not meet general acceptation. 

The advent of the cement gun has brought about a 
change in practice, however, as by its use a compact, 

closely adhering layer can be placed upon irregular 
surfaces. 

CEMENT-TREATED TIMBER IN A CROSSCUT 

About six years ago coal mining engineers became 

convinced that there were important advantages in the 
use of “gunite,’”’ and since then there has been steady 

increase in its application in the coal-mining field. In 
a paper presented to the Coal Mining Institute on 

Dec. 6, 1917, Mr. Rice described the utility of “gunite” 

in coal mines.’ In the various applications, in widely 
different fields, descriptions have appeared in sufficient 
number to make possible a fairly accurate summary of 

the properties of this material, its use, and an analysis 
of cost details. 

The cement gun has been described so many times 

that it is unnecessary to describe it here. By the use 

of this appliance a uniform stream of sand, thoroughly 
mixed with a given proportion of cement in suspension 

in air under pressure, passes through a rubber hose 
and is discharged through a nozzle, in which a uniform 

‘Reprinted in Engineering and Mining Journal, Vol. 105, p. 625. 

flow of water is admitted, upon the surface that it is 
desired to coat. The flow of water is so adjusted that 
there is just sufficient to wet all the particles and 
hydrate the cement. The velocity of travel of the mix- 
ture in the hose is sufficient to prevent any settlement. 

The nozzle discharge velocity is high, one writer stat- 
ing that it reaches 300 ft. per second. 

WATER PRESSURE SHOULD BE GREATER THAN 

THAT OF AIR 

It is obvious that the wetted mixture is driven by 
impact into place and that a dense layer necessarily 

results. A certain amount of the sand grains rebound, 
the proportion being variously stated as ranging from 

10 to 20 per cent. Both the flow of the mixture and 

the water must be constant or as nearly so as prac- 
ticable. It is recommended that the water be delivered 
under a pressure 20 lb. in excess of the air pressure, 

which ranges from 40 to 75 lb. This is necessary, 

so that the water can overcome the air pressure within, 
as it enters within and not without the nozzle. 

The proportion of rebound material diminishes from 

a maximum at the start of placing a layer to a minimum 
as the layer reaches a limit thickness. The skin adher- 

ing to a wall or other surface has a proportionally 
greater amount of cement than the outer part of the 
layer, due to the rebound rejection being greater. The 
sand which rebounds is stated to be remarkably clean, 
or free from adhering cement. The first or skin layer 

is thus of greater plasticity and serves as a bed to 

receive the stream of material. 

In placing a layer upon a floor there is no particular 
limit to the thickness, but, except in special instances— 

as, for example, waterproofing—there is no advantage 

in using “gunite” for floor work, as the ordinary meth- 

ods are cheaper and more simple of application. For 

wall work there is a limit to the thickness of the layer, 
as thick layers show a tendency to slough off before 

the cement sets. In work of this kind several succes- 
sive layers are placed until the desired thickness has 
been attained. In roof work, the tendency to slough 

is even more marked, and a greater number of succes- 

sive layers is necessary. There is also a greater pro- 
portion of rebound material on roof work, and on the 

whole this kind of work is much more difficult than 
wall work. Reinforcement is used in probably the 

majority of applications, and where this is done the 

first layer on wall work can be built out to a thickness 
of 14 in. (including the reinforcement) and an addi- 

tional layer of 4 in. applied, making a 2-in. layer in 
all. This was done in the construction of a flume 

by “gunite’” described by Stephen E. Kieffer. The flume 

side walls were 4 ft. in height. 

DRY MIXTURES AND DRY AIR NECESSARY 

The compressed air should be dry and the sand used 

in “gunite” should comply with the specifications for 
sand used in concrete. The usual maximum size limita- 
tion is one-quarter inch. Clean, dry’ sand free from 

humus, and screened, is necessary. Mr. Kieffer, in 

describing the construction of the flume mentioned be- 
fore, found it necessary to slightly moisten the sand 
under excessively dry and hot weather conditions before 

charging it into the gun. 

2“Dry” is used in a relative sense. There should be a low mois- 
ture content, as it is difficult to wet the mixture thoroughly if 
the sand is excessively dry. The sand should be dry enough not 

oes” in clots. About 6 per cent moisture is stated to be 
sufficient. 
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I have not found any description of the cement used, 
but the presumption is that the usual kinds employed 
in concrete work suffice, although it would appear to 

me that a quick-setting cement would be highly desir- 
able. It is necessary to screen the cement before use. 
The proportions of cement and sand vary. The extreme 

ratio is 1:5. Mixtures of 1:3, 1:34, 1:4 and 1:44 
have been used. E. M. Norris states that for coatings 

of ? in. or less in thickness a mixture of 1:3 was most 
satisfactory. Mr. Rice states that a 1:3 mixture, due 

to the rebound material, approximated a 1: 24 when in 
place. For a1: 43 mixture, one bag of cement (1 cu.ft.) 

is stated to be sufficient for 32 sq.ft. of “gunite,” 1 in. 
thick; for a 1:3 mixture the area is 22 sq.ft., 1 in. 

thick. Approximately 1 cu.yd. of mixture will equal 
0.6 cu.yd. “gunite.” The amount of free air per minute 

is estimated at 110 cu.ft. for the N-0 machine, 150 
for the N-1, and 225 for the N-2, the three sizes of 
machines manufactured. 

The important characteristics of “gunite” are its com- 

pactness and high degree of imperviousness. Mr. Rice 

quotes Westinghouse, Church, Kerr & Co., to the effect 

that “gunite” is superior to hand-made products of the 
same kind. Tensile and compressive strength are 
exceeded by “gunite.” The surface permeability is 1 

to ., as much water per hour as similar hand-made 
surfaces. Hand-made mortars absorb 1.4 to 5.3 times 

as much as “gunite’-made mortars. The proportion 

of voids is frcm 52 to 72 per cent of that of the hand- 
made product, and adhesion is 27 per cent better. Many 
applications of “gunite” have demonstrated its adhesive 
qualities and its imperviousness to both air and water. 

MACHINE-PLACED STRONGER THAN HAND-PLACED 

MORTAR 

Byron C. Collier presented a comprehensive paper on 

the application and uses of the cement gun before the 

Municipal Engineers of the City of New York, Dec. 
23, 1918. Respecting the most advantageous mixtures 

he said that 1: 24 is most suitable for work demanding 
high water-resisting qualities, and 1:3 for ordinary 

conditions. There was no advantage in using an aggre- 

gate in excess of }{-in. size if a well-graded mixture 
is used. Tests made with ordinary river sand in which 

no attempt at grading was made gave excellent satis- 
faction. As a result of tests he states that it is a 

safe assumption that 1:24 “gunite’” will have an ulti- 

mate compressive strength of 4,500 lb. per sq.in.; 1: 3, 

4,000 lb. per sq.in. Compared to this a 1:3 gravel 

concrete averaged on tests 3,038 lb. per sq.in. Between 

hand-placed concrete and “gunite,” the “gunite” proved 

to be in almost every case 30 per cent stronger than 

the concrete. 

Experimental research has been made upon the prop- 

erties of reinforced “gunite” slabs for roof and floor 
construction, and various reports have been published 

in which data for their design may be found. It is 

not the purpose of this article to go into the appli- 

cability of “gunite” for building operations, but rather 
to limit its scope to those applications peculiar to the 

metal-mining industry. Nevertheless, the engineer who 

specializes in mine building and smelter construction 
will find it worth while to investigate the advantages 

that may accrue from its use in this field. 
Three sizes of machines are made, commercially 

designated as the N-0, N-1, and N-2. The cubic con- 
tents of the three sizes are, respectively, 3, 4, and 5 

cu.ft. of dry, loose material. The respective weights 
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are 900, 1,400, and 1,475 lb., complete with standard 

equipment. The sizes of the material, air, and water 
hose are respectively 1 in., ? in., and 3 in.; 14 in., 1} in., 

$ in., and 12 in., 14 in., 4 in. for the three sizes. A 
variety of nozzles and tips are provided for specific pur- 
poses. I find, in several descriptions, that a 14-in. 

material hose has been used. It is highly desirable to 
place the machines as close to the work to be done as 

possible. In using a 50-ft. hose length, the capacity 

of the machine was increased 15 per cent as compared 

with a 100-ft. hose length. The limiting distance has 
been stated to be 500 ft., but 200 ft. would be better. 
E. M. Norris found in shaft work that with air pres- 
sures of 75 lb. the nozzle could be satisfactorily used 
at 200 ft. above and 75 ft. below the gun. These are 
given as maximum vertical distances. 

From a number of descriptions of actual work, I have 

selected six and have summarized each as follows: 

“I. Waterproofing a Reservoir; Enginering News-Record, 
Nov. 25, 1920, p. 1048. Four guns were used. A 2-in. rein- 
forced layer was placed. Mixture, 1:3. Gravelly sand of 
3} in. maximum size was used; about one bag of cement to 
from 14 to 15 sq.ft.; gage pressure, 80-85 Ib. per sv.in. at 
compressors; 30 lb. at gun nozzles; maximum hos: length 
200 ft.; reinforcement two layers of wire mesh in which 
sheets were placed at right angles; reinforcement amount- 
ing to 0.3 per cent. Four guns placed 8,000 sqft. of 2-in. 
lining per day of 84 hours; or at the rate of 2,000 sq.ft. per 
gun (3334 cu.ft. per day per machine). The cost was 49c. 
per sq.ft. The greater part was floor work, with some slop- 
ing sides. 

II. M. S. Sloman described in Coal Age, Dec. 26, 1918, p. 
1158 (article originally printed in Mine and Quarry), the 
coating of a coal mine slope with “gunite.” The surface was 
first cleaned and scaled. No reinforcemen: was used and 
the coating averaged 4 in. in thickness, 1:3 mixture. Tim- 
bers were covered with 4-in. wire mesh. The slope was 12 
x 12 x 6,250 ft. The total cost was $7,488.58, or 30c. per 
sq.yd. (3.3c. per sq.ft.). A 900-ft. section of this slope re- 
quired 134 8-hour shifts for a working crew of eight men; 
2,376 sq.ft., or approximately 100 cu.ft., was averaged per 
shift. Materials required were 540 sacks cement at 60c. 
and 1,620 sacks sand at 12c. per sack. The working crew 
comprised one mechanic, one engineer on hoist, one opera- 
tor on cement gun, two mixers, one nozzle man, one man 

drying sand, and the part time of one man hauling sand. 
No mention is made of power cost. 

III. E. M. Norris described the fireproofing of the mine 
shafts of the Anaconda Copper Mining Co., in Butte, before 
the A. I. M. E., in September, 1918. In this work, “gunite” 
was placed as a coating on the shaft timbers and lagging 
after lathing them with 27-gage diamond mesh metal lath, 
24 x 96 in. In placing the lathing material 225 sq.ft. per 
man per 8-hour shift was the labor ratio and a gun crew 
placed “gunite” on 800 to. 1,200 sq.ft. in an 8-hour shift. 
The coating was applied in two successive layers each } in. 
thick, and the finished thickness was presumably 3 in. For 
“uniting” 2,000 ft. of four-compartment shaft, 175,465 sq.ft. 

. of surface covered required 6,102 sacks of cement, 1,500 
tons of sand, 165,495 sq.ft. of lathing, 2,600 Ib. nails and 

staples and 94 days’ time for an average of 54 men em- 
ployed, including superintendence and all surface labor 
connected with the job. On the basis-of a square foot of 
lining, the quantities for this work are 5.2 lb. cement, 17.1 
lb. sand, 0.015 Ib. nails and staples, 0.94 sq.ft. lathing, and 
0.23 man-hours. Two cement guns were employed, and 
each crew consisted of four men, two feeding the gun and 
two at the nozzle. Nozzlemen worked from staging and 
were provided with rubber gloves, safety zoggles® and res- 
pirators. The surface to be coated was washed off thor- 
oughly with water sprays, and “gunite” was applied in two 

3Goggles appear to be necessary where operators are inexperi- 
enced. It would appear that their use would be desirable on over- 
head or closely confined work. 

‘ 

et velit 
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successive layers each 3 in. thick. After the coating had be- 
come firm, it was sprinkled often enough to keep it damp 
for several days. The cost of the work was not given. 

IV. Stephen Royce* described the use of “gunite” at the 
Cary “A” shaft at Hurley, Wis. This is a steel, five-com- 
partment shaft with the steel sets blocked In place with 
wooden blocking and lagging of 3-in. tamarack planks 
wedged into the flanges of the I-beams. “Gunite” was ap- 
plied to fireproof the lathing and wooden blocking and to 
protect the lagging from decay by keeping it from contact 
with air; also to prevent corrosion of shaft sets and water- 
proof the shaft. The surface to be covered was cleaned 
thoroughly. This was done partly with water under heavy 
compressed air pressure, partly by sand blasting, and partly 
by chipping the rust and accumulated coating from the 
steel. Reinforcement consisted of No. 7, A. S. & W. Co.’s 
triangular-mesh reinforcing wire for the side walls. This 
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on an extensive scale. There were no air blasts nor big 
caves, but ground that had been barred for loose would 
again become dangerous, frequently in a few days. “This 
finally became so serious that it was realized that the ex- 
pense of timbering, with the probable continuous upkeep 
cost, might jeopardize the success of the entire plan.” The 
plan referred to in the quotation provided for the duplica- 
tion of the surface layout of a mine at the 81st level, ex- 
cepting rock crushers and air compressors; a hoist to reach 
an additional depth of 3,000 ft., and an electric haulage 
system three miles long. Supplies were to be delivered 
through No. 12 shaft at the south end of the Calumet & 
Hecla property, and the copper rock was to be hoisted 
through the vertical Red Jacket shaft, 5,000 ft. deep. Work 
was begun on the project in January, 1918. A careful study 
of the “slabbing” resulted in the conclusion that it was not 
due to rock movement but rather to the action of air and 

(From the M. C. M. Alumnus) 

A DRIFT IN THE CALUMET & HECLA AFTER “GUNNING” 

was stapled directly to the I-beams and to the lagging at 
intervals. To keep the wire mesh about one-eighth of an 
inch away from the surface to be covered was accomplished 
by stapling the reinforcing wire on with nails underneath it. 
The I-beams, before the cement was applied, were covered 
with 14-in. mesh chicken wire, clamped on with wire clamps. 
The total area of wall surface was 14,260.9 sq.ft.; of steel 
covered 3,749.96 sq.ft., or a combined total of 18,010 sq.ft. 
The materials required were sand, 102.5 cu.yd.; cement, 173 
bbl.; reinforcing, 14,260.9 sq.ft., and chicken wire, 3,750 ‘sq. 
ft. Linear feet of shaft was 263.13. The work required 
one foreman and six men for thirty-two working days. The 
cost was given as $9.30 per linear foot of shaft. As the 
area per linear foot equaled 68.4 sq.ft., the per-square-foot 
cost is found by calculation to be 13.6c. The thickness of 
the coating was given as 14 in. The “gunite” was applied 
in from one to three coats. 

V. In the Michigan College of Mines Alumnus for De- 
cember, 1920, John Knox and Ocha Potter describe the use 
of “gunite” upon the 81st level of the Calumet & Hecla 
conglomerate mine. In driving a main haulageway in the 
foot wall in a barren amygdaloid vein, “slabbing” began 

‘Lake Superior Mining Institute, Sept. 6, 1916. 

moisture. Drawing upon the experience in coal mining, 
where similar problems had been solved by the application 
of “gunite,” experiments were made upon several hundred 
feet in February, 1919. “Slabbing” stopped at once, and 
the “gunite” layer remained unbroken. After an interval 
of several months, the “gunite,” which had been put on in 
one coat, dropped off in a few places where the original 
coat had been too thick to set properly and its weight had 
pulled it away slightly from the rock surface, thus leaving 
small air spaces. These formed blisters, and small slabs of 
“unite” fell, exposing the rock surface again. The diffi- 
culty was overcome by putting on two thin coats, usually 
one coat on one shift, followed by another coat on the 
succeeding shift. By Dec. 4, 1920, 8,772 ft. had been coated 
with “gunite.” Trouble from “slabbing” in a section of 
No. 4 shaft of the North Kearsage mine was remedied by 
“gunning.” As a result of this work, the engineers in 
charge are of the opinion that hundreds of thousands of 
feet of mine openings should be “gunned” instead of tim- 
bered. 

The detail given is as follows: “The ‘gunite’ mixture used 
consisted of 1:23; sand was screened through +s-in. mesh; 
air pressure, 65 lb., and water pressure, 40-50 lb. Four 
men were employed on each shift on ‘gun’ work, two charg- 
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ing the gun and two men who alternated at the .0zzle. 
These men did their own barring and trimming and ap- 
plied one coat of ‘gunite’ over a length of 50 ft. of 9 ft. x 
12 ft. tunnel, or an average of 64 linear feet per man per 
shift for a double coat. The average thickness of one coat 
varied from 3 in. to 3 in. on a smooth rock surface. For 
two coats the thickness was from 3 in. to 3 in. Crevices 
and hollow spots were filled, and at these points the thick- 
ness of coat varied materially. About 28,000 lb. of ‘gunite’ 
mixture is used to complete 100 ft. of tunnel. Approxi- 
mately 20 per cent of the sand rebounded from the rock 
and fell to the floor. This was, of course, wasted. Wire 
mesh reinforcing was tried at first but was very expensive, 
difficult to apply, wasteful of ‘gunite’ and finally found 
to be entirely unnecessary. It proved convenient to dry 
and mix the sand and cement on surface and to bring it to 

the operators in packages, each of which contained a full 
charge for the gun. However, when this plan was fol- 
lowed, it became necessary to add a very small quantity 
of water when mixing, to prevent a separation of sand and 
cement during transit.” 

VI. E. Court Eaton described, in the Engineering News- 
Record of Aug. 21, 1919, the construction by “gunite” of a 
six-mile flume: “The flume is 5.75 ft. wide at the bottom, 
4 ft. deep, laid on a grade of 5 ft. per mile. It is of re- 
inforced ‘gunite’ construction, with 2-in. side walls, the 
whole surmounted by a 4 x 6 in. rectangular beam, the 
beams on each side being tied together with 3-in. bars. The 
forms consisted of 1-in. tongued-and-grooved flooring, kept 
thoroughly oiled, braced with 2 x 2-in. bracing. A set of 
700 ft. of forms, with slight repairs, lasted the whole job. 
The side walls were shot on in two layers, the first being 
13 in. thick, up to the reinforcement. After about fifteen 
minutes the final 4 in. was applied. The reinforcement was 
held the required distance from the inside face with spacing 
bars. These bars were removed as sufficient concrete had 
been shot on to insure the mesh having its proper position in 
the structure. 

“An attempt was made to ‘gunite’ the 4 by 6-in. beam 
on the top without forms, but it was found that unless 
this were done in several layers, with sufficient time in- 
terval to allow partial settling, the mass was so heavy that 

it sagged forward and broke away. Small forms were 
placed above the side walls immediately after they had b-en 
completed, and the rebound from ‘guniting,’ which had 
been caught on canvas, was used in pouring these beams. 
Ten per cent of cement was added to this material before 
placing. 

“For the most part, the flume was constructed during hot 
weather, with temperature from 100 deg. to 125 deg. F. 
Immediately after the construction of a section of side wall, 
burlap was hung from the beam over the sides, and the 
walls were then kept thoroughly wetted for twenty-four 
hours. After this period, the flume was kept filled with 
water. The mix was 1 part cement to 43 parts of sand, 
with lime in the proportion of 10 per cent of the cement 
added. 

“The average rate of progress was 140 linear feet per day, 
with a construction crew as follows: 

wr 

1 Nozzleman’s assistant ae 
1 Compressor operator. ......... 
1 Laborer shoveling sand 3 
1 Laborer scredning.................. 
4 Laborers mixing and turning over at $2.75... 
10 Laborers finishing grade and wrec ccking forms 
3 Carpenters setting forms at $4 . 
4 Men placing steel at $2.75. 
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“Assuming ten men for mixing and placing the ‘gunite,’ 
an average of 31.9 sq.ft. per man-hour, or 399 cu.ft. ‘gun- 
ite’ per day, was placed per day.” 

DIFFICULTIES OF ADHESION TO WET SURFACES 

Stephen Royce says: “If the cement can once be 

applied and can harden, no amount of water will make 
any difficulty thereafter, but there are considerable diffi- 
culties in making the coating stick to a wet surface. 

In coating a wet shaft for a large: southern Illinois 
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coal company, water was diverted from a wet point in 

the shaft to the sump below by means of permanent 
drains. Sometimes bleeder pipes are introduced into 
wet strata and later sealed after the concrete lining 
has hardened. In some cases it was necessary to drill 

through the wooden lagging and with iron rods clear 

the mud which sometimes accumulates, and so allow the 
water to drain down to a lower point in the shaft. In 

some places a waterproof felt sheathing was placed 

between the cement and wood of the shaft lining; the 

water drains down between the felt and lagging, and 

the outer surface is kept dry for the application of the 

FUNGUS GROWTH ON UNDERGROUND TIMBER 

cement coating. This felt, being waterproof and rot- 

proof, and being completely incased between the cement 

and wood, is a perfectly solid part of the shaft lining.” 

In Bulletin 114 of the Cement Gun Co., Inc., atten- 

tion is called to the desirability, where “gunite” is 

applied to wood surfaces, of covering the wood with 

paper prior to attaching the reinforcing mesh; other- 

wise not only does the wood tend to absorb the moisture 

from the “gunite” prior to its getting a set, but also 

the wood shrinks away from the “gunite” as its accus- 

tomed moisture is excluded. Tar paper is used for this 

purpose, and is drawn tight and firmly fastened. E. M. 

Norris, in describing the work at Butte, says that 

“Experiments were made to determine whether rein- 

forcing material was necessary to hold the concrete to 

the timber and, if so, what kind of material was best. 

It was found that if the timbers were wet down thor- 

oughly the concrete would stick without reinforcement, 

but subsequent distortion of the timbers caused the 

concrete coating to shell off in large slabs.” 

For an effective seal on rock surfaces “gunite” must 
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be well applied and excess water avoided, as otherwise 
the skin of “gunite” will not be impervious and slow 

action may ensue, with subsequent flaking off of the 

layer. It is obvious, also, that rock surfaces must be 

clean and free from loose, weak portions. “Gunite” 
is not effective where ground is on the move. In no 
sense is it a support of the ground. Its only function 

is to seal the rock surface from atmospheric action. 
How effective “gunite” is in preventing deterioration of 

timbers by rotting where they are sealed from the air 
by a protecting layer of reinforced “gunite” remains to 

be seen. Superficially it would appear that dry rot 

would be retarded if not entirely stopped. There is, 
however, no specific information on this point. 

. 

Cost ANALYSIS 

In the examples given, details of cost such as are 
available have been presented, and are incomplete, in 
that power and replacements are usually omitted. In 
the cement gun itself the gaskets for the cone valves 

require replacement from time to time, as does the 
outlet-valve body liner. Liners are used for the nozzles. 

‘Compressed air and water hose are subject to the 
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“GUNITE” SURFACED WATER TANK AT UNITED VERDE 

EXTENSION MINING CO., CLEMENCEAU, ARIZ. 

wear which comes from frequent handling, and would 

require replacement no more frequently than drill hose. 
The material hose is subjected to considerable wear. 

Estimates of its life range from four to six months with 

continuous use. Nozzle liners last eight days and cost 

80c. for renewal. I am reliably informed that the 
upkeep cost on the work in the Anaconda properties at 

Butte amounted to 50c. per eight-hour shift per ma- 
chine operated. 

The elements of cost of a single job in summary are: 

1. Assembly of machine, compressed air and water 
piping, materials, mixing apparatus. 

2. Preparatory cleaning of surfaces, placing wire 
reinforcing, staging. 
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3. “Guniting”’: 
lubricants. 

4. Wear and replacement of liners, gaskets, hose, gun 
parts. 

5. Tearing down, cleaning up and removal of appa- 
ratus. 

H. V. Croll has given me the cost data shown in the 

table. In this example “gunite” was used to prevent 

the walls of a mine “tunnel” from slaking. 

Labor, power, water, cement, sand, 

COST DATA OF PLACING “GUNITE” IN TUNNEL AT UNITED 

VERDE EXTENSION MINING CO., JEROME, ARIZ. 
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cs on ere eat a Sere eee Dect Wie sid eee CRU Nach bs anda $147.20 
3,750 sq.ft. at $147.20 = 4c. per sq.ft. 
Above crew placed 125 running feet of tunnel in one 8-hour shift, equivalent to 

3,750 sq.ft.; average thickness } in. 

SUMMARY OF USES IN MINING 

In underground mining, in order of importance, 

“gunite” is used for fireproofing shaft and station 
structures where timber is extensively employed; for 

surfacing rock surfaces that are susceptible to disin- 
tegration due to the action of air and moisture; for 
making air-tight timber stoppings and brattices and 
making leak-proof sumps and water bulkheads. A minor 
although important use is in the protection of steel 

plate and. girder construction underground from cor- 

rosion produced by damp air. It is problematical 
whether “gunite” affords any more than temporary pro- 

tection where acid waters come in contact with such 
structures. 

The most extensive use of “gunite” for fireproofing 
shafts has been made by the Anaconda Copper Mining 
Co., at Butte, Mont. According to H. J. Rahilly, mine 

fire superintendent of the Anaconda, “places that are 

most susceptible to fire, such as working shafts, stations, 

crosscuts, and drifts having high-tension wires in them, 

motor, fan and transformer stations, oil houses and 

powder magazines, are covered with ‘gunite’ or cement 

mortar, so as to make it difficult for a fire to start.” 
Mr. Rahilly, in the Anode, describes the construction 

of brattices: ‘These brattices are made of 1-in. boards 
covered with metal lath and coated with ‘gunite,’ or 

they are made of burlap over which 1-in. mesh chicken 

wire is stretched, and then ‘gunited.’ ” 
At the Butte & Superior mines “gunite” has been 

used in covering the timbered stations and approaches 

to the stations on various levels. In some cases it has 

been applied to the rock itself. Generally it has been 
successful, although in some applications it is not abso- 
lutely perfect. 

E. E. Whitely, superintendent of mines of the Calumet 

& Arizona Mining Co., at Bisbee, states that “gunite” 

has been used to seal air from drifts that tend to air 

slake. For this purpose a coating 4 in. to } in. thick 
is used. The surface was first washed down and the 

“gunite” applied in two coats. The gun was also used 

in the construction of bulkheads in raises and to make 

ordinary bulkheads airtight. In starting to sink the 
junction shaft deeper, the sump on the bottom level 

was made waterproof by a 2-in. layer of “gunite.” 
N. B. Braly, general manager of the North Butte 

Mining Co., says. with regard to the use of a cement 
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gun at this property: “Results show that material 

hose will last from sixty to ninety days, compressed- 

air hose about twelve months, and water hose about 

twelve months. We have found that the most efficient 
way to operate the ‘gunite’ machine on big jobs is 

with three men. On smaller work two men are suffi- 

cient, as the man operating the machine can also dump 

in the ‘gunite.’ The only difficulty in operating the 

machine is that the rubber outlet valve will last only 
from fourteen to eighteen days. This hose is tapped 

and is 9 in. long. We find that the ‘gunite’ machine 

will fail only when the compressed air is wet; it must 
have dry air to operate properly. The repairs are small. 
In ‘guniting’ with 50-ft. material hose, 5 to 7 lb. of 

REPAIR OF FLUE BY “GUNITE” AT U. S. SMELTING, 
REFINING & MINING CO., MIDVALE, UTAH 

compressed air is best; with 100-ft. material hose, 10 to 

12 lb., and for overhead or shaft work, 15 to 18 lb. 
cf compressed air.” 

In surface plants, “gunite’” has found a number 
of applications. Apart from its use in building and 

in fireproofing of cribbing and roofing, it has also been 

used in the construction of large settling tanks and for 
water tanks. A 50 x 22-ft. water tank was constructed 
by the United Verde Extension Mining Co. at Clemen- 

ceau. For waterproofing ditches and reservoirs “gunite” 

is especially valuable. For flume construction in placer 

mining operations where wood is unobtainable or high 
in cost, the application of “gunite” might well be con- 
sidered. 

At the Butte & Superior, in Butte, Charles Bocking, 
manager, informs me that “gunite” fireproofing on sur- 

face structures such as coal bins has remained in place, 

in some cases, for about three years, with no sign of 

cracking or coming off. 

At the Midvale plant of the United States Smelting, 
Refining & Mining Co. a large balloon flue showed signs 

of failure due to corrosion. It was covered with 

chicken-wire netting and “gunited.” The result was 

to considerably prolong the life of the flue. At the 

El Paso Smelting Works an acid-proof mortar was 

applied to the interior of the roaster flue by means of 
the cement gun—a j-in. layer of mortar consisting of 
50 per cent siliceous tailing, 35 per cent siliceous clay 
and 15 rer cent cement. An examination made recently, 

about three years after the lining had been put into 

place, showed the flue to be in good condition. R. S. 
Moore, chief engineer, informs me, however, that the 
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acid action is not severe in this flue and that no serious 

trouble from acid action on the brickwork of the roaster 

flues, even where unprotected, has been noted. The cost 

of this lining was less than for coating an ordinary wall 
with “gunite.” 

Steel beams and other structural parts free from 
vibration or not subjected to repeated loads can be 

protected from corrosion by a thin layer of “gunite” 

4 in. to *% in. thick. There are usually a number of 
places in and about smelters where such use could be 

made. Mr. Croll called my attention to a limited use 

of “gunite” lining for small tanks holding acid solu- 
tions. He mentioned one case in which a 2-in. lining of 
“gunite” had been applied on a tank which was used to 
hold an 8 per cent sulphuric-acid solution. ' The lining 

had been in use for 24 years without serious deteriora- 

tion. 

In building construction at the plant of the Southern 
Gypsum Co., at North Holstein, Va., the hoist house, 

machine shop, and stock room were constructed of 

wooden framing with galvanized metal on the outside. 
Gypsum plaster, reinforced by chicken-wire netting, was 
put on with a cement gun as an interior lining. It 

would thus appear that clay mixtures and gypsum 

plaster can be applied by the cement gun more readily 

than by hand work. 

Sharp Decline in Quicksilver Production in 1920 

Preliminary figures showing the production of quick- 

silver in the United States in 1920, according to the 
U. S. Geological Survey, give a total of 13,070 flasks 
(75 lb. each), compared with 21,348 flasks in 1919. Of 
this output 9,366 flasks is credited to California, 3,601 

flasks to Texas, 79 flasks to Nevada, and 24 flasks to 

Oregon. So far as is known neither Idaho nor Arizona 
produced any quicksilver. 

In California ten mines were reported as productive; 
in Texas, two; and in Nevada and Oregon one each. In 

California the New Idria, Cloverdale, New Guadalupe, 
Oceanic, Carson, and Oat Hill mines were closed during 
the later part of the year, most of them with the expec- 

tation that work will be resumed when the conditions 
for mining and marketing quicksilver have improved. 
The largest procucer, the New Idria, lost its reduction 

plant and a considerable quantity of quicksilver by fire 
on June 20. Operations were resumed at about half 

capacity in September, but ceased entirely in November. 
In Texas the Chisos mine has been continuously produc- 
tive, but the Big Bend was closed on the first of Novem- 

ber. In Oregon the War Eagle Mining Co. reports the 
completion of a twenty-five-ton Scott furnace, which will 

not be placed in operation, however, under existing con- 

ditions. 

The year 1920 was a discouraging one to. quicksilver 

mine operators, who had to face a decline in prices 
consequent upon a decreased demand for their product 
and found little relief from the prevailing high cost of 

labor and supplies. Such demand as there was for the 
metal was met from surplus stocks accumulated during 

the war, from quicksilver originally sold abroad but 
subsequently resold in this country, and, in addition, 
from imports. 

The average price of quicksilver in 1920 per flask of 

75 lb. at New York was $81.123: The highest monthly 

average price was in April, $102.192; the lowest in 

December, $49.577. 
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South American Mining Fields and Practice 
Manganese Ore Occurs as Replacement and Alteration of Iron-Bearing 

Vol. 111, No. 138 

Schists in the Bomfim District of Brazil—At Morro da Mina, in Minas 

Geraes, a System of Mule Training Makes Cheap Transportation Possible 

By W. H. STAVER 
Written for Engineering and Mining Journal 

political and commercial geology edited by J. E. 

Spurr. I find it fascinating, especially as my expe- 

rience has taken me to a number of foreign places which 
he describes. In a friendly way, I wish to add my 

feeble word to his compilations. Of the need of such a 
work there can be little argument. I wish it might be 

expanded into many volumes, to be revised from time to 
time, like an encyclopedia. I shall try to base my 

criticisms on my own experience and on knowledge 
obtained from what I consider reliable sources, which 
sources I shall give when possible. 

[ a: JUST RECEIVED a copy of the work on 

PETROLEUM AND OIL SHALE 

Brazil is not mentioned under this head. As you will 
note by F. Lynwood Garrison’s article on Brazil in the 
Jan. 22 number of Engineering and Mining Journal, it 

may be considered as a future factor in oil shales and 
possibly in oil production. A Rumanian chemist dis- 
tilled oil from Brazilian shales during the war, and sold 

his unrefined mixture to users of crude oil for power 
purposes. I believe he sold his oil in Bahia. He made 
his own stills, and was immensely pleased with himself 
and his product when I saw him in the interior of 
Bahia in 1918. He procured his shales from Maceié, in 
the State of Alagoas, he said. I believe that Brazilian 
oil shales will soon command more attention than 

they have previously, because of their probable rich- 
ness and extent. The Standard Oil Co. of Indiana has 
been in Bolivia for some years and has not been alone. 

Lewis Emory, Jr., of Bradford, Pa., who owns gold 

mines and rubber lands, is interested in oil in Peru. 
Many tests have been made on the coal from southern 

Brazil. This coal is not especially inaccessible. The 
fault is with the impurities in the coal. Briquetting, 
pulverizing, washing, picking, and like industrial opera- 

tions have been tried. The experiments have been done 
by good men under the observation of graduates of 

American institutions which own the steamships on 
which the coal would logically be used, viz., the Loge 

Brothers, of Rio. 

IRON AND MANGANESE ORES IN BRAZIL 

There are considerable deposits of iron ore in the 
State of Bahia, quite like those of Minas Geraes, that 

have not been mentioned in the technical press, as far 
as I know. Most of them are in isolated places, and 
transportation will be difficult. 

I consider myself capable of discussing manganese 
ores to a greater extent than most of your readers, as I 

mined these ores from Bomfim, Bahia, and from the 
district of Saude, near by, which has never been men- 

tioned in any technical magazine, as far as I have 

observed. Most articles dealing with Bahian manganese 
ores state that manganese mines exist at Nazareth and 
that manganese ore was shipped from Bomfim during 
the war. ? 

In 1917 George Lavino, for E. J. Lavino & Co., bought 
three mines at Nazareth and paid five hundred dontos de 
reis (about $125,000) cash for them. This was while I 
was going to Bahia from New York in March, 1917. I 

looked over these mines, laid out a line of work for 
reopening them, and then, after many delays, went to the 
district of Bomfim to take charge of the alleged mines 
opened up by F. N. Mainetty, an Antwerp ore buyer—a 
Greek or an Italian, I think. I found that several 
thousand tons of mixed iron and manganese ore had 
been mined. After Mainetty had left, and I was in 
charge, I opened up about fifteen different manganese 
ore deposits, optioned others, abandoned some, and in 
a year had fifteen thousand tons of ore piled at the rail- 
road, the railroad overtaxed, and much more ore ready 
to ship to the railroad when it seemed best. All this 
from the district of Bomfim, on the railroad from Bahia 

to Joazeiro. 
The ore occurs as a replacement and alteration of 

iron-bearing schists, like the schists called “itaberite”’ 

in Minas Geraes. There is a short range of mountains 

near Bomfim rising 1,000 ft. abruptly from the nearly 

level, semi-arid plains below. There are three distinct 
repetitions of these iron-bearing schists in the Bomfim 

district, and perhaps three more in the Lamarao dis- 

trict, to the south, which has been little prospected. 
Still farther to the south and nearer the railroad from 

Bomfim, past Misséo, Lamaraéo, and now at Jacobina, 

is the Saude district, from which I mined a lot of fine 
ore, before the railroad was completed, in 1918. Then 

comes the Jacobina district, then the Canna Brava, and 
others. There is a necklace of districts of manganifer- 
ous ore probably extending to Goyez and to Minas 
Geraes. 

CLIMATE VARIABLE 

There are also manganese districts in Bahia, nearer 
the coast and connecting Nazareth and Cajoeira with 
the interior.. The climate at Nazareth is very moist, 

though at Bomfim it is as dry as Nevada. 
The manganese mines of Minas Geraes are barely 

known, even by name, at least to the public. In order 
of importance they ranked, in 1918, about this way: 

Morro da Mina, Cocoruto, Santa Mathilda, S40 Gonsalvo, 
and the mines at La Fayette and vicinity. 

The Morro da Mina had a simple system of mining, 

top benches, exposed to the weather, with an irregular 
lot of tunnels for wet weather work, about 200 ft. below 

the top works. At the top, where the chain of orebodies, 
hundreds of feet wide and thousands long, was exposed, 

there were no cars and no rails, save those of the broad- 
gage railroad leading to Rio de Janeiro. Perfectly level 
floors were gradually made, mules and two-wheeled dump 
carts carrying the broken ore, much of which was soft 

and none of which was crushed by machinery, to chutes: 
leading to small bins from which the railroad cars could 
be filled. The carts and mules cost two milreis per day, 
($2), the repairs falling to the man who owned them.. 
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Thus a man could earn 50c. for a mule and cart, and 

many such units were used per human employee, as the 

mules were trained to form a line of carts that looked 

like a circus making a one-day jump. They would back 
up to the ore pile, wait for the cart to be filled, then 
start off for the procession leading to the ore chutes 

perhaps five hundred feet away, turn around, let the 
ore be dumped and start back on the run for another 

load. 
The Morro da Mina mine has probably five million 

tons of marketable ore, the Cocoruto has shipped 

300,000 tons or more and has nearly as much left, and 
the Sao Gonsalvo has a record of 200,000 tons, and its 

future will depend on the cost of mining its caved 

ground, 

The topography and geology of Minas Geraes and the 

mountains of Bahia suggest Virginia, and the climate, 
though milder than that of Virginia, and with less rain- 

fall, is similar. 
The mines of La Fayette, of Miguel Burnier, and of 

Ouro Preto are all that are usually described by writers 
of Brazilian manganese ores. In addition, there are 

huge deposits in Goyaz, Matto Grosso, and elsewhere in 
Minas Geraes and Bahia. Thus Brazil can supply the 
world with manganese, and of varying qualities, includ- 
ing crystalline pyrolusite, which has often been shipped 
as furnace ore, but has been used to make batteries or 

in other chemical applications. 

CHROMITE IN BAHIA 

The chromite deposits of Brazil have not yet been 
described by any one, being mentioned only by name. 
I notice Mr. Garrison says in a recent article that he dis- 
covered them. No doubt he refers to his examination of 
them in 1916 for E. J. Lavino & Co. and associates. The 
deposits are situated in the State of Bahia, about two 
and a half kilometers west of the station of Santa 
Luzia. I first saw them in 1917, in May or June, in 

company with George Lavino and E. J. Huffard. There 

were two three-foot pits and a lot of black boulders 
visible in the thick undergrowth of oak, thorny trees, 

and underbrush, impenetrable save for the irregular 
paths taken by Mr. Garrison, which were visible. 

I ordered a fifty-foot swath cut along the probable 
line of the ore and later another at right angles to the 
first. Finally all the growth over an area of half a 
square kilometer was cut off. I dug thirty-two pits and 

extracted 10,000 tons of ore before I knew the extent 

of the deposits. Suffice it to say I ran two inclines, 
mined over 30,000 tons of 38 to 47 per cent chromic 
oxide in the form of chromite, and left over double that 
in the mine for the future. 

The mine, which was leased by E. J. Lavino & Co. 
from Newman & Co., an American firm of New York 

and Brazil, was known for years as “Pedras Pretas,” or 
black rocks. Coronel Leopoldino Leitaéo, an agent of 
Newman in the hide business, sent the rocks to Newman, 
who sent them to his brother in New York, who had 
hem analyzed, finding chromite. There are at. least 
two other localities in Bahia that show chromite, and one 
of these should yield to development. 

It cost $2 to mine the ore and put it on cars, $2 to pay 
Newman, and a scattering expense for freight, export 
tax, and ocean carriage, making the ore cost $20.to $25 
per ton in New York, f.a.s., or f.o.b., or f.0.g.—mean- 
ing free of graft. 

As to the geology of the chromite, I collected a set of 
specimens and made several cross sections, and they 
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have not been delivered to me as yet, as they are among 

my private effects which were delayed in Bahia. There 
is little serpentine near the chromite. The chromite is 
in three stages of alteration or replacement. One stage 
is chromite, another disseminated chromite in silica, and 
another a chromiice-hornblende combination, which is 

hard and of variable composition. Bands of segregated 

material lie along the line of weakness evident in the 

complex of granites, gniesses, and other materials that 
are common in the vicinity. These materials include 
serpentine, quartz, hornblendic rocks, and iron ore 
(indicated on surface). Quartz is perhaps equal in 

quantity to the hornblendic rocks. There is some 
kaolinization, but it is more marked along a later frac- 

ture, also mineralized, and at an angle of seventy degrees 
or so with the line of the chromite deposits first men- 

tioned. There is much more chromite in this segregated 
district than anything else. One hundred feet or so 

under the original surface the orebodies are nearly one 

hundred feet thick and contain 80 per cent ore at least. 
It is chromite, mixed chromite and hornblende, and dis- 
seminated chromite. The surface near the chromite 
deposit is only slightly elevated, the slope being eight 
degrees. The prospecting was like looking for ore in 
a wooded cow pasture. 

There are countless cliffs of titaniferous iron along 
the coast in Brazil, not yet visited by many Americans, 

and still open for location, I think. 

Copper occurs in several known districts in the north 
of Brazil, but there are no operations for its recovery 

at this time. I opened up four pits in the Carahyba 
mines, seventy-six kilometers west of Angico, between 

Bomfim and Joazeiro. I took out four thousand tons of 
4 per cent ore and piled it neatly and precisely near the 
pit. Several dozen pits two meters square and four 
meters deep were dug at the intersection of hundred 

meter squares. The copper occurs along a northeast 

line and can be found at points 100 miles apart. I should 
like to prospect the whole belt. It is a nearly arid 
country, slightly wooded. A valuable fibre was shipped 
from this section during the war. 

There are a few graphite deposits, slightly worked, in 
Bahia. They are not far from Santa Luzia, where the 

chromite occurs. There are several places in Bahia and 
more in Minas Geraes where commercial mica is found, 
in several colors. Muscovite is not as common, in my 
experience there, as other forms. 

Bahia has a number of nitrate deposits, usually very 

small and with potassium nitrate rather than sodium 
nitrate. We made gunpowder from it for our mining 

purposes, when dynamite became too high in price. 
I notice that “Political and Commercial Geology” 

keeps off Ecuador. The South American Mines Co. owns 

‘the South American Development Co., which operates 
the only gold lode mines in Ecuador. The company 
makes money and has only one possible rival, an adjacent 
property controlled by Frenchmen. 

Queensland’s Gold-Mining Activities 

Gold was naturally the first of the minerals to be 
exploited in Queensland, Australia, according to Trade 
Commissioner Ferrin in Commerce Reports, and its 
production showed an accelerating increase from 111,- 
589 fine ounces in 1868, the first year in which it 

exceeded 100,000 ounces, to 676,027 fine ounces in 1900, 
since which time production has been steadily declin- 
ing, and at present is under 150,000 ounces. 
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BLAST FURNACES 
POWER PLANT 

HERCULANEUM SMELTER OF ST. JOSEPH LEAD CO. AT HERCULANEUM, MO. 

NO. 4 MILL (5,000 TONS’ CAPACITY) OF FEDERAL LEAD CO., NEAR FLAT RIVER. MO. 

. es ee Ol aS 

THE 3,000-TON MILL OF ST. LOUIS SMELTING AND 
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NO. 3 MILL (5,000 TONS’ CAPACITY) OF ST. JOSEPH LEAD CO., NEAR ELVINS, MO. 

MATTE SINTERING SLtaG SINTERING 

AT HERCULANEUM SMELTER OF ST. JOSEPH LEAD CO., HERCULANEUM, MO. 

REFINING WORKS OF NATIONAL LEAD CO., ST. FRANCOIS, MO. 
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A Cement Gravel Gold Mine in 

British Columbia 
Trommel and Spray Sufficient To Break Up Formation, 

Releasing Metal— Waugh Clipper Drills 

Give Satisfactory Service 

By DONALD D. FRASER 
Written for Engineering and Mining Journal 

HE Tertiary Mining Co. is operating a cement 
gravel mine at the foot of the Cottonwood Canyon 

of the Fraser River about twenty mines north of the 
town of Quesnel, B. C. Cement gravel can be traced 
along the river from Fort George to Soda Creek, over 
120 miles. As one travels up the Cottonwood River, 
also, cement gravel can be seen exposed for a number 
of miles. The binding material is, in part at least, lime. 

The formation is apparently Recent. It is probable that 
the cementing material was introduced during or fol- 
lowing volcanic action which took place in Recent time. 

MILL BUILDING, TERTIARY MINING CoO., 
NEAR QUESNEL, B. C. 

The mine is situated on an old channel which cuts 
across the Fraser River in a southerly direction. At 
the point of intersection the channel is nearly 200 ft. 
wide. Years ago it is said that Chinamen worked the 
exposed face and ran coyote holes near the bedrock. 
Afterward it was held by two white men, who made 
good wages drifting. They did their mining in the 
winter and dumped the gravel near the mouth of the 
tunnel. There the frost and the air partly slaked it. 
During the spring freshet it was shoveled into sluice 
boxes. Although the major portion of the cement was 
slaked, there must have been a very appreciable loss of 
gold through the unslaked material. Some of the mate- 
rial lies on the old dump, still cemented as tightly as 

it was originally. 
After considerable experimenting, a revolving trom- 

mel was adopted, by the company now operating the mine. 
It is a machine 16 ft. long and 4 ft. in diameter built up 
of 4-in. boiler plate and punched with #-in. holes, A spray 
pipe was installed along its axis of rotation. The gravel 
is dumped from the mine cars into a receiving bin, from 
which it is fed to the revolving trommel. As the material 
works through the trommel, its own grinding action 
scours the boulders as clean as possible. The water 
from the spray pipe keeps the boulders washed clean. 

At first some trouble was experienced because the 

material passed too quickly through the trommel. Even 
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though the trommel was leveled to a nearly horizontal 
position, this difficulty continued. It was finally over- 
come by placing three sets of 8-in. baffles in the trom- 
mel. These held back the material and made a bed 
which gave an increased grinding medium. The boul- 
ders from the machine were sent to the waste dump. 
The material washed through the openings in the trom- 
mel enters a line of 12-in. sluice boxes. The gold is 
heavy, and most of it is caught in the first two boxes. 

This is a very simple flow sheet, and little power is 
needed. Unless gravel is met which is cemented so 
tightly as to be almost a conglomerate, this method 
should be the most economical one possible. It may be 
that a deposit is so tightly cemented that it will not be 
amenable to this method. The alternative is a stamp 
mill, which will cost more to install and be more expen- 
sive to maintain. , 

I have seen a ball mill used in connection with a Blake 
crusher. On the face of it, this is absurd. Anyone 
who has had anything to do with a ball mill knows what 
will happen when it is fed with a large percentage of 
extremely hard oversize. The oversize builds up in the 
mill, gradually cutting down its capacity. It seems 
almost that no amount of grinding will reduce this 
oversize. It must be dumped out of the mill. The 
boulders found in a placer mine are the remnants of 
material washed by the stream and are naturally very 
hard. When fed into the ball mill they make good 
grinding material, but do not work through. Boulders 
are waste, and the sooner they are eliminated the better. 

It may be of interest to note that the drilling under- 
ground was done by Waugh Clipper drills. The drifts 
are run about 6.5 ft. high, of which one foot is in bed- 
rock. The bedrock is a greatly decomposed micaceous: 
schist. Two lifters are put into the bedrock; two breast. 
holes and two uppers in the cemented gravel. 

Before giving the machine drills a trial, failure was 
predicted by nearly all. The boulders are extremely 
hard, and of diorite, granite and quartz, and the binding 
material and sediment are brittle and friable. It was 
thought that the drill would “run” between the boul- 
ders and that it would be impossible to keep a hole. 
The first trial proved that the drills would work satis- 
factorily. Some trouble was experienced, but no more 
than is usually expected in rock mines where fissures. 
are prevalent. As the sediment around the boulders 
is heavy, considerable water is required to keep the holes: 
clean. 

To Promote Prosperity of Asbestos Producers: 

A central research bureau for asbestos producers was 
advocated by J. G. Ross in a talk before the members 
of the Canadian Institute of Mining and Metallurgy 
at the Montreal meeting (March 2-4, 1921). New uses 
should be investigated and publicity campaigns planned 
to market the contemplated increase in production dur- 
ing the coming year. Such a bureau could also investi- 
gate milling methods and establish definite grades for 

the product. At present, crude No. 1 and No. 2 are 
the only grades which can be easily defined; the mill 
stocks vary, and sales are made by sample rather than 
by specification. There is also a tendency for various 
mills to adopt a common method of treatment, which 
often results in inefficiency, because the best method 
to use on one type of rock is likely to require con- 
siderable modification in operations on rock of a differ- 
ent nature. 
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Prominent Mining Engineers 
C. V. Corless 

HEN THE TIME CAME for decision as to 
W what line should run at the top of this page, 

some doubt entered our mind. Is Mr. Corless 
a mining engineer or a metallurgical engineer, or does 

he belong in some of the newer classes such as “human” 

engineers or educational , 

engineers? He qualifies 
for any of these titles, 

but we thought that 
“mining engineer” was 
the most all-embracing. 

Mr. Corless is another 
one of those Canadians: 
he was born on an 
Ontario farm in 1868, 

and has spent most of 
his life in his native 
country. His early years 
of manhood were oc- 
cupied in teaching in 

preparatory schools, 
where he gained a rep- 

utation for his work in 
natural science, partic- 

ularly biology. At the 
age of thirty, however, 
he had become convinced 
that progress along the 
lines which he had been 
following, and the frui- 

tion of his desires, 
required a separate in- 
come, which he did not 
command. No doubt feel- 
ing, therefore, as _ so 
many of us have, that 
digging gold out of the 
ground was a good way 
to acquire it, he decided 
on a course in mining [ 
and metallurgy at McGill 
University, in Montreal. © 
In 1902, he was graduated with high honors, including 
a medal and a fellowship, and received -” degree of 

B.Sc. in Mining. 
In Canada, the summer vacations are Snider than in 

this country, and the mining students almost invariably 

spend this time in practical work. One summer, Mr. 
Corless worked under W. A. Carlyle at the Le Roi mine 
at Rossland, B. C.; another was spent in the coal mines 
of Crow’s Nest Pass; and his last “vacation” was spent 
in an inspection trip, with other students of his class, 
of the mines and metallurgical works of British 

Columbia, and in the preparation of a thesis on the 
geology and ore deposits of southern British Columbia. 
The year 1903 was devoted to graduate work under the 

Dawson fellowship, which he had received, the subject 

of his research being “Free Fall of Bodies in Water,” 
a topic of great importance in the concentration and 
classification of ore pulps. For this work he won a 

Master’s degree. 
After leaving the university, Mr. Corless held his 

Cc. V. CORLESS 

first position for only ten days. This was not because 

he was fired, however. The work he had accepted had 
been the inspection of railroad shops, and when he had 
the opportunity of examining some coal properties he 
lost no times in turning to his chosen profession. 

Many of our readers 
have heard the story of 
the man who was hired 
to kill some _ beavers 
which were damaging 

his employer’s property. 

Joe had been on the job 
for some days with gun 

in hand, when friend 
Bill happened by to keep 
him company. Bill’s 
bright eyes soon saw a 

beaver, but Joe was un- 

moved. “There he is, 
Joe; why don’t you 
shoot?” he asked. “What 
do you think I am, Bill?” 
he replied, “that’s the 
last beaver; and if I kill 

him I’m out of a job.” 

Now, Mr. Corless, when 
he went to the given 
spot in British Colum- 
bia, had no trouble in 
deciding that coal was 
present, for he could see 
it; also that the seam 
was not workable, for 
that was equally evident. 
However, he lost no time 

in reporting his conclu- 
sions, and in a few days 

was again out of a job. 
This state of affairs was 

=} soon remedied, however, 
xa, When he was offered an 

4 assistantship in the 
mining department of McGill. This was not exceed- 
ingly remunerative, but offered further opportunities 

for study. 
A year later, in 1904, Mr. Corless, through his 

university friends, was given a position as mine 
superintendent for the Mond Nickel Co., the world’s 
second largest nickel producer, and his connection with 
that company has continued to the present day. In 
1908, he was made director and manager, and since that 
time has been actively in charge of hydro-electric 
development as well as the construction and operation of 

the Coniston smelter and an experimental flotation mill. 
Besides his engineering activities, Mr. Corless has 

achieved a reputation as an educator and a welfare 
worker, and has contributed many constructive papers 
to scientific societies and technical journals on these 
subjects. The latest honor accorded Mr. Corless is that 
of the presidency of the Canadian Institute of Mining 

and Metallurgy, a position which he assumed at the 
Montreal meeting early in March. 



Metallurgy of Ferro-Uranium 
“Will you give me through the pages of Engineering 

and Mining Journal some information relative to the ferro- 
alloys ferro-uranium and ferro-vanadium? Is it an expen- 
sive or difficult process to reduce the above-mentioned 
minerals to the ferro state? Also, if you have the data 
at hand, give me the radium content of carnotite, ana 
assuming the radium is in equilibrium with the uranium.” 

We have no cost data on the reduction of vanadium 
ores, but the problem has been found rather difficult of 
solution on account of the high temperature required 
and the speed with which the reaction must take place. 

The crude ore runs about 25 per cent V,O, This is 
calcined and then smelted in an electric furnace with 
carbon or silicon as a reducing agent. An older process, 
though still widely used, employed aluminum as the 

reducing agent in an open-hearth or crucible furnace. 
The aluminum, added in the form of shot, is slagged 
off, the addition of carbonate of soda or fluorspar being 

made for this purpose. 
In the manufacture of ferro-uranium it is necessary 

to subject the carnotite ore, which is the principal source 
of uranium, to wet treatment, which has as its object 

the extraction of radium with uranium oxide, vanadium 
oxide, or iron vanadate as byproducts. Ferro-uranium 
was developed as a ferro-alloy more because a large 
amount of sodium uranate, Na,U,O,, accumulated as a 
byproduct of radium production, than for any special 
necessity for the use of uranium in alloy-steel manufac- 
ture. According to Keeney, as the reduction tempera- 
ture of uranium oxide by carbon is 1490 deg. C. the 
electric furnace is the only available means for perform- 
ing the operation in quantity. 

One of the chief chemical considerations in the smelt- 
ing of ferro-uranium is the strong affinity of uranium 
for carbon, its tendency¢to form carbides, and the fact 
that no fluxing material except fluorspar can be used 
with sodium uranate, as the addition of lime or silica 
results in keeping the uranium in the slag, with practi- 
cally no reduction. In practice, steel turnings, uranium 
oxide, petroleum coke, and fluorspar are mixed in the 
proper proportions and charged slowly at a rate de- 
pendent upon the size of the furnace and grade of 
alloy to be made. The reaction involved is a simple 
reduction, the carbon reducing the uranium, which 

alloys with the steel turnings to form ferro-uranium. 

All the ingredients in the charge should be as pure as 
possible, and especially free of silica. 

Standard commercial ferro-uranium contains 35 to 
50 per cent uranium and 1.5 to 4 per cent carbon. It is 

brittle and has a high density. 
A large amount of data on the subjects mentioned is 

given in R. M. Keeney’s paper “Manufacture of Ferro- 

Alloys in the Electric Furnace,” which appeared in Vol. 
62 of the Transactions of the American Institute of Min- 

ing Engineers. 

The output of uranium and vanadium ores in 1918, 
the latest figures compiled by the U. S. Geological Sur- 
vey, amounted to about 18,860 tons, which contained 

89.5 tons of uranium (105.5 tons of U,O,) and 27.1 
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grams of radium. This will give an idea of the ratio 
of radium to uranium in domestic ores as mined. The 
carnotite ore of Colorado supplies the domestic raw 
material in this country for the manufacture of ferro- 

uranium. 

Blowing White Metal to Blister 
In our issue of Jan. 29, one of our correspondents 

presented the problem of treating a combined mass of 
shot copper and high-grade matte in converters, to 
obtain the usual blister copper product. C. D. Demond, 
of the Anaconda Copper Mining Co., has been kind 
enough to contribute the following comment on the 

problem. 

“It is quite out of the question to treat the high-grade 
reverberatory product, mentioned by the correspondent from 
Rosita, directly in a converter, because it would not develop 
enough heat to prevent freezing the charge; and it seems 
unlikely that any feasible method of preheating the con- 
verter can be devised. If a heating material is to be used, 
and if iron pyrite is available (preferably carrying some 
copper, in order to make it pay its way), the best practice 
may be to add this to the reverberatory, first thoroughly 
mixing it with the rest of the charge. But this would 
yield a considerable amount of converter slag, carrying 
so much copper that it would have to be re-treated. 

“It is probable that the cheapest and best method will be, 
as suggested by Patrick Dalton, the long-experienced 
converter foreman at Anaconda, to skim off the rever- 
beratory slag and then bring the high-grade matte to blister 
copper by blowing air into it through iron pipes plunged 
into the bath, while continuing a moderate coal fire in the 
furnace. After tapping the copper, a fresh ore charge 
would be introduced. Or, the blowing-up might be done in 
a special small reverberatory furnace. 

“Referring to the 0.2 to 0.8 per cent of copper in rever- 
beratory slag, it would be of a good deal of interest to 
know the analysis and mineral content of the charge, and 
the analysis of the slag. Is the ore self-fluxing? If not, 
what materials go into the reverberatory, in what propor- 
ae = how large pieces, and how thoroughly are they 
mixed ?” 

Ninety-nine and One-Half Cent Silver 
“We are writing to inquire how you arrive at the quo- 

tation of 994c. for domestic silver. All the smelters are 
settling for silver at 99§c., and it seems that this is the 
price agreed upon between the Mint officials and the smelt- 
ers and refineries on June 16, 1920, as reported in the 
newspapers the following day. This would mean that pro- 
ducers are to be paid $1 per oz. for silver, Jess 8c. for trans- 
portation and the difference due to adjustment on the basis 
of 1,000 fine, as against the commercial 999 fine.” 

The 998c. silver quotation made by the Western smelt- 
ers does not include a 4c. commission charge, which 
Handy & Harman and possibly other silver dealers com- 
pute in effecting sales of silver. As the Engineering and 
Mining Journal accepts Handy & Harman’s silver quo- 
tations as accurate, the 994c. quotation is given pref- 
erence. The price of 994c. is a buying price for domes- 
the silver at 999 fine, and allows a commission for han- 
dling the business and disposing of the silver to the 
Government on a basis of $1 per oz. 1,000 fine. 
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HANDY KNOWLEDGE 

Crosshead for Prospecting Shafts 
By LeRoy A. PALMER 

Written for Engineering and Mining Journal 

The attached illustration is self-explanatory. It 

shows a crosshead used in development work which 
provides a platform on which the men ride instead of 
on the bucket. The crosshead is about 4 ft. high and 

CROSSHEAD WITH HOISTING PLATFORM 

the platform is built about a foot from the bottom, 
projecting about 2 ft. each side of the crosshead proper 
and well braced to it at top and bottom. This gives 
standing room for four men and brings the top of the 

device at a convenient height for them to hold on to 
while in motion. The photograph was taken at the Big 
Jim shaft at Oatman, Ariz. 

Further Kinks in Surveying 
By J. F. HANST 

Written for Engineering and Mining Journal 

I was much interested in an article which appeared 
in Vol. 111, No. 9, under the date of Feb. 26, pp. 390 
and 391, and entitled “Dodges Useful in Surveying,” 
by H. L. Thackwell. I have a few comments and sug- 
gestions to make, particularly on items 1, 6 and 8, which 

I shall take up under the same headings. 

1. How To Get Along Without a Back Flagman 

Mr. Thackwell’s suggestion is all very well for settled 
country, but for work in the woods or wild country 
where it is difficult to see even prominent natural ob- 
jects, from one station to another, it becomes absolutely 

useless. The most simple and obvious solution is of 
course to have the head chainman give the first back- 
sight. When he has given that backsight it is an easy 
matter to rest a pole across the line and set a back- 
sight by hanging a plumb line from the pole in the cor- 
rect position, weighting the line with a rock. A piece of 
white paper strung on the line aids the instrument man 
to locate it easily. If the country at the backsight is 
too open to make convenient use of trees or other ob- 
jects, on which to rest the pole, a rough tripod can be 
made out of poles, cut from saplings, or from any con- 
venient materials. 

Of course, any of these methods slow up the work, 
but the particular method which I have described, and 
which I have used on many occasions, is not subject to 
error, as in Mr. Thackwell’s method. It is impossible 
to triangulate distant objects in relation to a short and 
comparatively inaccurate base line without introducing 

serious errors in the work. 

6. Sighting Box for Tunnel Work 

The apparatus described by Mr. Thackwell is quite 
ingenious, but it seems to me that it is much more 
elaborate than necessary. Most mining engineers are 

accustomed to using stations set in the roof of the 
tunnel or drift, and not floor stations. When roof sta- 
tions are used, with the plumb bob hanging from a spad, 
a square of tracing cloth, held behind the string and 

illuminated by a light held behind the tracing cloth, 
is all that is necessary in the performance of the most 
accurate work. 

For shaft plumbing, an apparatus similar to Mr. 

Thackwell’s, but much simpler, is used. This apparatus 
consists of a box with a door at the rear. At the front 
of the box is a piece of ground glass or tracing cloth, 
on which a graduated scale is ruled in ordinary India 
ink. Two candle stubs, or an acetylene lamp, are placed 
in the box for illuminating purposes, and the apparatus 
is placed behind the plumbing wires. A tin “roof” on 
the box protects the lights from water and permits the 
escape of smoke and heat. The graduated scale enables 

the transitman quickly and accurately to bisect the 

Hi door at rear Tin projects over ends to protect 
togi ve access fo lights lights and scale from falling water 

Lit Beveled 

Tracing cloth or ground glass 

Front Elevation Side Elevation 

SIGHTING DEVICE FOR TUNNEL WORK 
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swing of the plumbing wire. A sketch of this sighting 
device is appended. 

8. Projecting Accurate Lines 

Mr. Thackwell’s suggestion is all right as far as it 
goes, but it does not go far enough. It is admitted by 
all experienced engineers that one of the hardest things 
which a surveyor has to do is to run a perfectly accurate 
straight line. As most maps of mine properties today 
are laid out on a co-ordinate system, some companies, 

notably the Cleveland Cliffs Iron Co., of Ishpeming, 
Mich., use the co-ordinate lines as a basis for the actual 
field work. On this system, the co-ordinate lines are 
laid out in the field from two main or zero lines, one 
running due east and west, the other intersecting at the 
origin of co-ordinates, running due north and south. 
All stations, then, become expressions of co-ordinates, 
and are designated thus: N 400 x 800 E, or S 2,400 x 
1,200 W. An intermediate or “plus” station, if on a 
principal line, becomes, for example, N 1,600 x 819.25 
W, or similarly S 3,216.49 x 1,200 E. Permanent sta- 
tions, consisting of 1-in. round iron stakes about 24 in. 
long, are set on each principal line at every 800-ft. in- 
tersection and also at such points on the line that a 
permanent backsight and foresight may be seen from 
each permanent station. At intervals of 200 ft. wooden 
stakes are set to line. Every 800-ft. “iron pin” line 
or principal co-ordinate line is run complete throughout 
the entire length of the area it is desired to survey. 
Intermediate 200-ft. lines are only chopped out wide 
enough to set whatever stadia stations are necessary to 

take all of the topography within an 800-ft. square. 

In running these long principal lines, extreme accu- 
racy is necessary, as the principal lines must intersect 
at exactly 90 deg., and measurements must check both 
ways. All measuring is done at short intervals with 
“measuring” stakes set on line, and, except on very 
level ground, all measurements are taken from the head 
of the transit and the vertical angle read off and noted. 
Two measurements, one forward and one back, can be 
taken each time the instrument is set over a measuring 
stake. This setting need not be particularly accurate, 
the only requirement being that the transit head is on 
the line of sight. Measyrements are taken with a 200- 
ft. steel tape graduated to feet and hundredths, and 
reductions are made on the ground from a table of cor- 
rections for all probable vertical angles and distances, 
or from an ordinary table of cosines. 

In projecting the lines ahead, the transit is accurately 
set up over an “iron pin” or principal station. The 
vernier is clamped in any position and a direct sight 
taken on the backsight. The telescope is then reversed 
on its axis and a point set on line at the foresight. With 
the telescope still reversed, the plate is unclamped and 
another sight taken on the backsight. The telescope 
is now reversed again, bringing it to its normal posi- 
tion, and another point set at the foresight. If the 
instrument is in absolutely perfect adjustment, these 
points will coincide and the line is correctly projected. 
If the instrument is out of adjustment, these points will 
be separated, and the true line is midway between. A 
tack or mark is set at this midpoint and the transit 
sighted in it for the location of any intermediate points. 

With this method, all errors of the transit are elimi- 
nated, and there is no necessity to turn an angle of 180 
deg., which introduces a personal error. In fact, it is 
possible to run very long lines by this method with an 
absolute minimum of error. It is particularly applicable 
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to rough country, although, of course, the longer the 
sights the more accurate will be the work. It is very 
necessary that the instrument be set exactly over the 
point at each principal set-up; otherwise, an error is 
introduced which may or may not be compensating. 

Wooden Plug for Placing Cement 
Through Tubing 

An ingenious and inexpensive outfit for placing 
cement in a well is described by H. B. Thomson, in 
“Summary of Operations—California Oil Fields,” and 
is illustrated by the accompanying sketch. This device 
is original with H. S. Williams, superintendent of the 
Timber Canyon Oil Co., and was successfully used in 
cementing 9%-in. casing in the company’s well No. 3, 
Sec. 18—4—20, S. B. B. and M., Santa Paula field, 
Ventura County, Cal. It consists of an upper and 
lower wooden plug with a canvas washer of large diam- 
eter between, and bolted together through an iron pipe 
flange on top with two long bolts. The pipe flange is 
threaded with left-hand thread to fit a short nipple 
having left-hand threads on one end and screwing into 

a standard threaded string of tubing on the other end. 
Two and one-half inch tubing was used, and a 2-in. 

hole bored through both plugs and canvas washer. It 

will be noted that the top plug is somewhat smaller 
than the outside diameter of the casing, and the shoulder 
on the lower plug should be a drive fit. A valve was 
made for the outlet at bottom by facing a flat steel disk 
with gasket packing, and attaching to a coil spring, 
No. 9 steel wire being used, and coiled to a diameter 
to fit the bored hole in the plug. The other end of the 

‘f- Casing string to be cemented. 

- fron pipe flange 24”.Hethreads . 

- Two $x 18” bolts, 

{_IB- 2” hole bored through 
bolt plugs & washer, 

. Canvas washer 12” » 
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#iron bar in slot in =e ¢ 

| lower plug to hold spri 
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} 11 -Couterbore for bolt heads. Wood plug------P\} | 
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-- Steel dlisc 54” "char. x1" thick 
. faced with gasket packing. 
End of spring fastened to washer. 

WOODEN PLUG FOR CEMENTING OIL WELL CASING, 

wire was attached to a bolt set in a slot in the top of 

the lower plug. 
In placing the cement, the casing is lifted off bottom, 

and plug run in on the end of tubing string. When 
the plug passes out of the shoe the canvas washer 
spreads out, and prevents the return of the plug. With 
the bottom located in this manner the cement is pumped 
into the well through the tubing and plug, the valve on 
bottom preventing its return after the pressure is taken 
off. When the necessary amount of cement has been 
placed, as indicated, the tubing is unscrewed and pulled 
out, the casing lowered to bottom with the plug in place, 
and the cement allowed to set before drilling out plug. 

The outfit, as described, exclusive of tubing, costs 
altogether $6.50 to make up, the plugs being turned in 
a local mill from 10-in. x 10-in blocks at a charge of 
60c. each for turning. 
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THE PETROLEUM INDUSTRY 

Oil Possibilities of the Mackenzie—A Warning 

of oil by Imperial Oil, Ltd., near Fort Norman, 
in northwestern Canada, and to the excitement 

caused by the strike, has evoked comment’ that is of 

much timely interest, warning against undue haste 
on the part of oil prospectors in acting on the news. 
Those who participated in the unwise and unprofitable 
rush to Calgary, Alberta, some years ago, will partly 
understand the necessity of weighing all facts relative 
to geology, geography, transportation, climate, and 
other conditions before acting. 

The excitement has been caused by items appearing 
in the daily press and trade journals, of which the 

following is a conservative sample: 

Chatham, Ont., Oct. 16, 1920.—Reports have reached 
Edmonton from Port McMurray that an important oil 
strike has been made by Imperial Oil, Ltd., in the Far 
North. These reports state that on Aug. 25 the Imperial 
well at Oil Creek, below Fort Norman, struck a gusher pro- 
duction at 850 ft., estimated between 1,000 and 1,500 bbl. 
a day, and that when the well came in the oil shot 15 ft. 
above the top of the derrick. 

A report of this sort from an easily accessible region 

might wisely be investigated by the oil fraternity, with 
the intention of investing if found favorable. But the 

fact remains that the majority of such reports have 
not materialized in anything like the originally reported 
production. For instance, various wildcat wells in west- 

ern Texas have been reported with great productions; 
yet when carefully investigated the production was 
found less than five barrels per day. Of course, it is 
far more necessary to consider carefully all factors 
before accepting similar reports when the locality they 

concern is 1,200 miles from the nearest railroad and less 
than 300 miles from the Arctic Ocean. 

The facts concerning the Fort Norman well are said 
to have been stated by C. O. Stillman, president of 
Imperial Oil, Ltd., as follows: 

On Aug. 25, at a depth of 783 ft., oil was encountered, 
which flowed out of the 6-in. pipe for thirty minutes, when 
the well was capped and shut in. Any estimate as to the 
amount of oil this well would produce is only a guess, as 
there was no tankage available, and an accurate test could 
not be made. 

Mackenzie is one of the three districts known collec- 
tively as Northwest Territories. The oil strike that 
has caused such a stir is in this district, forty-five miles 
below Fort Norman, on the east bank of Mackenzie 
River and only a few rods from the river. The nearest 
railroad point is Fort McMurray, about 1,200 miles dis- 
tant by river. The scene of the strike is 1,500 miles 
by the nearest route of travel from Edmonton, Alberta, 
the nearest city. 

Access is mainly by way of either the Athabaska or 

Peace river to the Slave River, and thence northwest- 
ward via the Slave and Mackenzie rivers. Shallow- 

Te RECENT PUBLICITY given to the discovery 

1Abstract of Bulletin No. 6 of The Associated Petroleum Engi- 
neers, 120 Broadway, New York. Frederick G. Clapp, chief geologist. 

draft boats must be used. Cargo must be unloaded and 
carried around the rapids at Fort Fitzgerald, if going 

via Fort McMurray, and around Peace River rapids 
in addition in traveling via Peace River. The rapids 
would present a serious obstacle to returning upstream 

with oil. The rivers are frozen for eight months of the 
year. Access may also be had via Dawson and the 
Yukon, but by these routes it is likewise difficult. 

Knowledge of the existence of petroleum in the lower 
Mackenzie region is not new. R. G. McConnell stated 
many years ago that: 

The Devonian rocks throughout the Mackenzie Valley are 
nearly everywhere more or less petroliferous, and over 
large areas afford promising indications of the presence 
of oil in workable quantities. The rock is in several places 
around the western arm of Great Slave Lake highly charged 
with bituminous matter and on the north shore tar exudes 
from the surface and forms springs and pools at several 
points. (R. G. McConnell, “An Exploration in the Yukon 
and Mackenzie Basins, N. W. T.”; Geol. Survey of Canada 
Rept., New Series, Vol. 4, Pt. D., pp. 21, 75, 76.) 

In 1912 samples of oil were brought to Edmonton 
from the vicinity of the present Fort Norman well. 
Alfred W. G. Wilson reviewed these and other evidences 
in 1915 in Frederick G. Clapp’s “Petroleum and Natural 
Gas Resources of Canada.’ In that report the state- 
ment is made that “the most promising region in the 
Northwest Territories for the devlopment of a produc- 
ing field appears to be along the Mackenzie, although 
the evidence is by no means conclusive.” However, 
little importance was attached to that prospective field 
compared with the rest of western Canada, as may be 
judged by the fact that the report allotted only twelve 
pages to Yukon and the Northwest Territories (includ- 
ing the Mackenzie basin) out of a total of 131 pages 
describing oil and gas possibilities in western Canada 
as a whole. 

ForT NORMAN GEOLOGICAL CONDITIONS NOT 

PARTICULARLY FAVORABLE 

Notwithstanding the glowing reports received ' at 
various times, geological conditions in the Fort Nor- 
man region are not entirely favorable. It should be 
realized by prospectors that to assure a profitable field 

‘something more is needed than mere seepages, petro- 
liferous strata, and reports of oil in shallow wells. The 
strata of the Mackenzie region are in general of 
Devonian age, and the commercial oil possibilities of 
the Devonian rocks have by no means been demon- 

strated. Indeed, in this valley they appear to be under- 
lain at comparatively shallow depth by pre-Cambrian 

metamorphic or igneous rocks, which are, of course, 
absolutely unfavorable for oil. 

Again, the Fort Norman area appears to lie in the 
center of a geosyncline or great basin, and for this 
reason also is not highly favorable for the existence of 

2Canada Department of Mines, Mines Branch, Publication 291, 
Vol. 2, pp. 255-263. 
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an important oil field. It is true that certain oil 
pools in other parts of the world occur on the monoclinal 
or anticlinal flanks of geosynclines, and many small 
pools occur in minor monoclines where the rocks are 
barren of water or devoid of artesian pressure; but 
the fact remains that few important oil fields have been 
found in the central portions of geosynclines under 

conditions such as those that obtain in the Fort Nor- 
man area. Some structurally favorable areas do exist; 

yet even these other conditions, less favorable, may off- 

set the favorableness of. structure. 

OIL DISSIPATION HAS TAKEN PLACE 

The region is several hundred miles northwest of 
Great Slave Lake, where the seepages exist which were 
mentioned by McConnell and later explorers. Further- 
more, along Athabaska River, between Fort McMurray 

and Lake Athabaska, a number of wells drilled to depths 
varying from 100 to 1,200 ft. yielded only small quan- 
tities of oil and generally finished in granitic rock. The 
presence of the “tar sand” outcrops along Athabaska 

River above Fort McMurray in northern Alberta affords 
no indication that tar or oil will be found farther north. 
The reason is that these “tar sands” are in the outcrop 

of the Dakota formation, of Cretaceous age, which 
does not reappear in large masses farther north until 
near the Arctic Ocean, about 200 miles beyond Fort 

Norman. 
The entire Devonian system of rocks between Fort 

McMurray and the Arctic Ocean may be considered as 

an outcrop of the formations which are deeply buried 
farther south. Thus the coming to the surface of 

Devonian beds in the Mackenzie region has given the 

oil an opportunity to leak out along outcropping porous 
strata. In other words, an immense amount of oil has 
disappeared during the ages since the Devonian was 

eroded, and there are not to be expected any remaining 
reservoirs of oil, such, for instance, as those in Cali- 

fornia and Mexico, where the rocks are far younger 

geologically and there has been less time for the dis- 
sipation of the oil. 

It must be recognized, therefore, that, whereas great 

prospects of oil exist in western Canada, the most favor- 
able regions are not along the Mackenzie but in certain 
areas which are structurally, stratigraphically, and in 

other respects favorable at considerable distances from 

the outcrop of the formation which carries the oil. 
A geologic parallel to the Mackenzie conditions may 

be found in Ontario, where the regions of good sur- 
face indications in Devonian rocks on Manitoulin 
Island and elsewhere are not in regions of oil in com- 
mercial quantity. On the contrary, the productive 
localities of Ontario are farther south, where the de- 
posits are thick enough to have retained oil in quantity 
throughout the ages. 

COMMERCIAL ASPECTS OF FORT NORMAN OIL 

Even were the geology favorable, it does not follow 

that oil development in Mackenzie could be made 
commercially successful. The localities are many 
hundreds of miles from the nearest railroad, in a 

region of deep snow and extreme cold for about two- 
thirds of the year, and ‘where transportation of sup- 
plies is very costly. It is a much more serious matter, 

for instance, than prospecting for oil in Colombia, South 
America, for there the great distance from the coast 
is offset somewhat by the mildness of the climate and 
the fact that the commercial development of the coun- 
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try may reasonably be expected to follow oil devel- 

opment. 

From Fort McMurray three boats operate as far 

north as Fort Fitzgerald. They are owned, respec- 
tively, by the Hudson’s Bay Company, the Northern 
Trading Company, and Lamson & Hubbard. It is 
rumored that Lamson & Hubbard are negotiating a sale 
of their boat to one of the oil companies. Small boats 

are operated below the rapids. In 1920 the total 
freight capacity of the three boats mentioned is reported 
scarcely. to have exceeded 300 tons per trip, of which 
usually only three are made in a season. The boats 
were generally loaded to capacity with supplies for 
their owners, and could not possibly handle much drill- 
ing material or supplies for oil men. Passenger 
accommodations this year will be slight, if, indeed, 

passage can be secured at all. Oil-well supplies used 
in the district to date have been floated down on scows. 

TRANSPORTATION A SERIOUS PROBLEM 

The problem of transporting oil out of the Mackenzie 
region, if oil be discovered in quantity, may be con- 
sidered a serious aspect of the situation. Northwestern 
Canada is one of the most difficult of regions in which 
to build a pipe line. A line for which estimates’ were 
made some years ago, and covering less than 15 per cent 
of the necessary distance, was found to involve an 
expense of nearly $5,000,000 under conditions then 
prevailing. 

In 1920, it is reported, three trains a week were 

operated from Edmonton to the crest of the plateau 
above Peace River Crossing and another train was run 

from Edmonton to within twenty-three miles of Fort 
McMurray. However, the roadbeds are bad, and the 
Fort McMurray line is said to be impassable for months 

at a time, despite the attractive railroad schedules. 

With the extension of the railroad northward into the 
Mackenzie region in future years, interest in prospec- 

tive oil fields should increase. 
In the face of the tremendous uncertainties now 

existing, there is no sound inducement for prospectors 

to brave the rigors of the wilderness of the North. 
Northern Canada is still much more attractive from 
the standpoint of ore deposits than from that of oil 
production. 

January Production Shows Decrease 
In Several States 

RODUCTION OF PETROLEUM in the United 
States during January, 1921, according to the U. S. 

Geological Survey, amounted to 38,271,000 bbl., which 

was 690,000 bbl. less than during December, 1920, but 
was more than four million barrels greater than during 

January a year ago. Imports, which amounted to 

13,193,000 bbl., were the greatest ever recorded in any 

one month and were 347,000 bbl. more than in December 

and more than twice those in January, 1920. Estimated 
consumption of domestic and imported petroleum, the 
quantity delivered to consumers, chiefly refineries, 

amounted to 49,651,000 bbl. Stocks of domestic and 

foreign petroleum were increased by 1,077,000 bbl. 
A halt to the long-continued decrease of stocks in Cali- 

fornia is shown by a reported increase of 331,000 bbl. 
held in storage in that state. Net stocks of domestic 
petroleum east of California increased 450,000 bbl., and 

sReport on the “Gas Fields of Northern Alberta Available for 
Supplying Edmonton,” by The Associated Geological Engineers. 
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stocks of Mexican petroleum held by importers in the 
United States increased 296,000 bbl. 

Production decreased in Oklahoma, Kansas, Texas, and 
West Virginia more than a million barrels and fell off 
slightly in Ohio, Pennsylvania, and Montana. Increases 
are reported for the other states. Louisiana in January 
ranked fourth among the producing states, surpassing 
Kansas by a small margin, and Kentucky advanced from 

ninth to seventh place, surpassing West Virginia and 
Illinois. 

The following figures, compiled from company re- 
ports, show the quantity of petroleum removed from 
producing properties. Oil consumed on the leases and 
net changes in producers’ storage are not included ex- 
cept for California. These figures are obtained by an- 

nual canvass and will be included in the final statistics 
of production for the year. 

Federal Reserve Board on Petroleum 

Price Cuts 

In analyzing the February reports of its member 
banks, the Federal Reserve Board has the following to 

say in regard to the petroleum situation: 

Decreased consumption has resulted in a considerable 
drop in the price of crude petroleum. At the close of 
January, Kansas and Oklahoma crude oil was selling at 

$2.50 per bbl., a decrease of $1 per bbl. from the price 
prevailing at the opening of January, and further cuts 
in the first part of February reduced the price to $2 and 
in some transactions $1.75. Reductions in prices announced 
in January by purchasing companies in the major fields of 
District No. 11 (Dallas) brought prices down from $3.50 per 
bbl. to $2, and early in February there was a further 
cut of 25c. 

In sympathy with the price declines in crude oil, refined 
products and fuel oil showed substantial declines in District 

PETROLEUM PRODUCED IN THE UNITED STATES IN DECEMBER, 1920, JANUARY, 1921, AND JANUARY, 1920 

(Barrels of 42 U. S. Gallons) 
—— December, 1920 —— 

Total 
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NINN ii cca thd Gino ala wiv ciao ala ere niet cd atid mina ha bietanea ake 748,000 
een eer DRNURAIE TD CHINE 6g oo. os cb ks eke hd wen cee edeoasecaes 466,000 
PROUT. 6.6.5 6 ci elenc nov sudace ue tdadtaaxgee eae eaenser 172,000 
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ORE U5 Rec o4 Ce tN S MES Ree CEME RMR SARS OR eee Ione 4,000 
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POMMERUHE Sans cectated ied ddcduuenasdawineseunneneaniwesud 38,961,000 

Oil Boring in the United Kingdom 

In 1920 
The Petroleum Department of the British govern- 

ment, according to Commerce Reports, has recently pub- 

lished a statement that in the oil-drilling operations in 
the United Kingdom during 1920 progress has been 

satisfactory, considering the great depths which most of 
the wells have reached, a total of 7,670 ft. having been 
drilled. Drilling operations are in progress in Derby- 

shire, North Staffordshire, and in Scotland. 

It is stated that six wells have reached a depth of 
3,000 ft. or over, one (Ironville No. 2) being 4,006 ft., 

and three others are approaching that depth. Pending 
developments of results with Ironville No. 1, Ironville 
No. 2 was closed down last May. Apedale No. 1 was 

abandoned in June, 1920, and No. 2 started in Septem- 

ber. The latter had reached a depth of 1,350 ft. by 
the end of the year. The well at Ridgeway was shut 
down in January, 1920, as large quantities of hot 

water were met at a depth of 2,890 ft. 
At Hardstoft the uniform rate is about one ton per 

day, or 50 bbl. per week. Total production since the 
well was brought in, to December 31, 1920, reached 

4,575 bbl., or 590 tons. In 1920, production was 2,909 
bbl., or 375 tons. 

During the year, 500 tons of oil in storage was sold 
by tender, and this quantity was eventually purchased 
by the Anglo-American Oil Co. at £22 10s. per ton. By 

Dec. 31, 325 tons of oil had been transferred for delivery 
to the company’s refinery. The oil is stated to be of 
exceptionally high grade. 

The expenditure in 1920 for oil operations amounted 
to £126,065. 

—— January, 1921 —~ 
D 

—— January, 1920 —— 
Daily Daily aily 

Average Total Average Total Average 

323,806 10,177,000 328,290 8,488,000 273,807 
217,710 6,462,000 208,452 5,778,000 186,387 
81,193 616,000 84,387 1,441,000 46,484 

282,000 8,299,000 267,710 7,958,000 256,710 
78,516 2,524,000 81,419 2,400,000 77,419 

»290 156, 5,032 167,000 5,387 
88,194 2,664,000 85,935 2,969,000 95,774 
45,936 1,464,000 47,226 1,169,000 37,710 
23,871 105,500 29,21 634,000 20,452 
27,097 852,000 27,484 887,000 28,613 
24,129 645,000 20,806 678,000 21,871 
15,032 434,000 14,000 396,000 12,774 
5,54 186,000 6,000 135,000 4,355 

20,142 619,000 19,968 534,000 17,226 
2,710 5,000 3,065 67,000 2,161 
2,549 84,000 2,710 56,000 1,806 
2,774 78,000 2,516 6,000 194 
290 9,000 290 10,000 322 
19 1,500 48 1,000 32 

1,256,806 38,271,000 1,234,548 33,774,000 1,089,484 

No. 11 (Dallas) during the last thirty days. Production of 
crude petroleum likewise fell off during January. In Dis- 
trict No. 11 (Dallas) the output was 12,746,315 bbl., which 
was 87,259 bbl. less than the December figure. The January 
production in Oklahoma and Kansas was 10,710,500 bbl. In 
California, however, production during January established 
a new high record for the fifth successive month, and for 
the second time since July, 1919, monthly output exceeded 
consumption, and stored stocks were consequently increased. 

Refiners’ operation in Districts No. 10 (Kansas City) and 
11 (Dallas) likewise showed a decrease. In Kansas and 
Oklahoma it is reported that they have been reduced about 
40 per cent, a number of the smaller refineries being shut 
down entirely, and others operating on shorter time. Pipe- 
line purchases in most fields in District No. 11 (Dallas) 
were restricted to 50 per cent of the output. Field forces 
are being reduced by nearly all the large operators in the 
district, and, as a result, drilling operations have slowed up, 
particularly in North Texas. A decrease was likewise noted 
in Kansas, Oklahoma and Wyoming drilling operations 
during January, but the number of wells completed 
increased in California, and the initial daily production 

_ almost doubled. 

Oil-Well Machinery Exports Show Increase 

. In January, 1921 

Exports of oil-well machinery during January, ac- 
cording to returns to the Bureau of Foreign and 

Domestic Commerce, were valued at $1,449,013. Other 
types of mining machinery exported were valued at 
$1,302,705. The exports of pumps and pumping machin- 

ery amounted to $2,634,300. This is a decided increase 
over the exports in January, 1920, when the value 
was as follows: Oil-well machinery, $145,310; other 
mining machinery, $645,395; pumps and pumping 
machinery, $800,307. 
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‘Book Reviews 

Corundum in the Northern and Eastern 
Transvaal. By A. L. Hall. Union 
of South Africa, Department of 
Mines and Industries, Geological 
Survey, Memoir 15. Pp. 2238; 6 x 
93; 33 figures, 21 plates, 3 maps. 
Pretoria, 1920. 

This latest addition to the series of 
economic memoirs measures up to the 
high standard set by those on mica and 
asbestos. The corundum deposits of the 
northeastern Transvaal, covering an 
area of at least fifty-four by thirty- 
three miles, are the largest and most 
important yet discovered in the world, 
and thus constitute a fitting subject for 
study. Prior to 1914 there was a small 
production, but the demands of the war 
resulted in a maximum production in 
1918 of 3,875 tons. The first chapter 
of the memoir is devoted to a review of 
the extent and situation of the deposits 
and the varieties mined, followed by a 
list of the corundum-bearing localities 
of the country. 

Corundum occurs in the plateau re- 
gion served by the Messina railway, 
and in the low country from which 
transportation is afforded by the Selati 
railway. Granitic and gneissic rocks 
constitute the chief formations, and in 
them are numerous, though relatively 
small, masses of basic magnesian rocks, 
such as serpentine, pyroxenite, and 
peridotite, in which the corundum oc- 
curs. A detailed study of the geology 
of the chief deposits indicates that the 
corundum is closely associated with the 
basic rocks at their contact with the 
more acid intruded types. 

From the geological relationships it 
is concluded that the corundum has 
originated from an excess .of alumina 
occasioned by absorption of silica from 
the granitic rocks, forming a talcose 
rock from the ultrabasic minerals which 
are low in silica. Instances are noted 
where an instrusive granite shows 
quartz and feldspar at the center, feld- 
spar only in a succeeding zone, and, 
where a further absorption of silica has 
taken place, an outside zone of feldspar 
associated with corundum, the latter 
formed from the excess of alumina. 
This corundum-feldspar zone is termed 
“plumasite,” and by subsequent pneu- 
matolitic changes margarite is de- 
veloped, forming a margarite-corundum 
termed “marundite.” Plumasite is char- 
acteristic of the plateau region, and 
marundite of the low country. 

Following a description of the varie- 
ties and physical properties of corun- 
dum, the methods of mining and treat- 
ment are given in detail. Practically all 
the corundum mined in the Transvaal is 
obtained from shallow open-pit work- 
ings in “eluvial” deposits. The various 
operations include cobbing, screening, 
washing and bagging. Many details 
are given of methods of making abra- 
sion tests, qualities of corundum and 
artificial abrasives, uses of corundum, 
and statistics of world production. A 
two and one-half page summary is an 
addition that will be appreciated by the 
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A feature of special eco- 
nomic value is an appendix giving the 
names of producers, buyers, and users 
of corundum who are interested in the 

busy reader. 

O. B. 

Mining Manual and Mining 
Year Book for 1921. By Walter R. 
Skinner. Cloth; 54 x 84; pp. 931. 
Published by Walter R. Skinner, 
11-12 Clements Lane, London E.C. 
4, England. Price, 21s. 6d. abroad. 

The 1921 edition of Mr. Skinner’s 
handbook has just been published. This 
year’s issue contains full particulars 
of 1,480 mining companies, gold, dia- 
mond, silver, copper, tin, iron, and coal; 
also exploration and mining invest- 
ment companies, arranged in alphabet- 
ical order. The particulars of each 
company given include the names of 
the directors and other officials, date 
of establishment, seat of operations, 
description of property, the purchase 
consideration, plant erected or in 
course of erection, present working re- 
sults, ore reserves, details of capital, 
calls, dividends paid, and the financial 
position as disclosed by the latest ac- 
counts. The book is unlike Weed’s 
handbook in that it is prepared from 

South African product. 

The 

the standpoint of the financier and in- 
vestor rather than as a reference vol- 
ume for the technologist. 

Export Register of the Federation of 
British Industries, 1920. Cloth; 
7x 10; pp. 328 with pp. 312 advts. 
Published by the Federation of 
British Industries, 39 St. James’ 
St., London, S. W. 1, England. 

This book is similar to commercial 
registers published in this country, 
except that it is intended chiefly as a 
reference for foreign buyers. The prin- 
cipal lists are two in number, one be- 
ing alphabetically arranged as to prod- 
ucts, giving the names of British man- 
ufacturers, and the other giving a list 
of companies and their overseas agents. 
No price is given, but it is likely that 
the book would be sent free of charge 
to possible buyers. 

Road Building — Mining companies 
are usually vitally interested in having 
good roads to their properties. The 
use of the motor truck has made such 
roads particularly necessary. Further- 
more, greater care must be used in 
building them than formerly, as the 
service is heavy. “Modern Road Build- 
ing and Maintenance,” just issued by 
the Hercules Powder Co., and obtain- 
able on request from that company, 
at Wilmington, Del., is a 146-page book 
which should be in the library of every- 
one interested in the subject. It is 
written by A. P. Anderson, highway 
engineer of the U. S. Bureau of Public 
Roads, and is free from advertising 
matter, with the exception of the final 
pages. Sections are devoted to plan- 
ning the road, road materials, road 
construction, road maintenance and re- 
pair, and the use of explosives. Ex- 
cellent typography and attractive pho- 
tographs add considerably to the 
interest of the book and invite even 
the lay reader. 
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Recent Patents 

Chloridizing Roasting and Volatiliza- 
tion—Robert H. Bradford, Salt Lake 
City, Utah. A cyclic process of chlorid- 
izing the copper content of ores, which 
comprises mixing the copper ore with 
an alkaline-earth-metal chloride in such 
proportions that the copper is capable 
of chemically combining with the chlo- 
rine to produce cupric chloride, heating 
the mixture in a non-reducing at- 
mosphere to a temperature of ap- 
proximately 800 deg. C., whereby 
substantially the entire quantity of cop- 
per is converted into cupric chloride, 
which is volatilized, collecting the cupric 
chloride fume in a dry state, mixing it 
with an alkaline-earth material and a 
carbonaceous reducing agent and heat- 
ing to somewhat above the melting 
point of copper, whereby metallic cop- 
per is produced and the alkaline-earth- 
metal chloride regenerated for reuse in 
the first part of the process, and 
whereby the copper is caused to sepa- 
rate in a molten condition from the 
chloride slag. Patent No. 1,368,885. 

Ball Mill—No. 1,368,739. P. T. Lind- 
hard, Brooklyn, N. Y., assignor to F. L. 
Smidth & Co., New York, N. Y. A ball 
mill with grate discharge, the ground 

" 
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material, after passing through the 
trunnion, falling on a screen from which 
the oversize is automatically conducted 
back into the mill. 

Hydrometallurgy—No. 1,361,459. G. 
T. Hansen, Salt Lake City, Utah. A 
method of extracting gold, silver, and 
copper from their ores, by leaching with 
a cyanide solution at ordinary tempera- 
tures, heating the solution to 90 deg. F. 
or higher, and precipitating the copper 
with zine or aluminum. 

Jig—No. 1,361,171. Carl Nielsen and 
Olav Helleland, Lillebé Gruber, Nor- 
way, assignors to A/S Stordé Kisgru- 
ber, Lilleb6 Gruber, Norway. An im- 
provement in jig construction which 
permits a rapid discharge of the con- 
centrates. 

Hammer Drill—No. 1,368,470. Will- 
iam T. Ayer, Dover, N. J., assignor to 
McKiernan-Terry Drill Co., Dover, N. J. 
The valve design is of interest. 

Chloridizing—No. 1,368,973. W. A. 
Schmidt, Los Angeles, Cal., assignor to 
International Precipitation Co., Los An- 
geles, Cal. <A process of chloridizing 
roasting, thereby volatilizing the valu- 
able metals. 
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ECHOES FROM THE FRATERNITY 
SOCIETIES, ADDRESSES, AND REPORTS 

San Francisco Section, A. I. M. E., 
Discusses Mining Geology 

Application of the Science Quantita- 
tively Needed in Studying Ore De- 

posits—Ore Hunting Must Be 
Developed as a Science 

At the meeting of the San Francisco 
Section of the A. I. M. E. on March 8, 
C. H. White and Augustus Locke pre- 
sented a joint paper on the “Need of the 
Quantitative Method in Mining Geol- 
ogy.” Mr. White introduced the subject, 
and by a number of _ illustrations 
showed how slow the science of geology 
was in developing quantitative methods. 
The value of the services of a mining 
geologist increases as quantitative 
methods are developed. As an example 
he quoted the various descriptions of 
the outcrop of the Miami deposit and 
showed how they lacked specific char- 
acterization. He advocated the use of 
the Maxwell color wheel for determin- 
ing the proportion of color constituents 
of specimens taken from significant 
areas, and according to his experiments 
definite results could be obtained by this 
method. 

The inadequacy of studies of outcrops 
was diseussed, and in Mr. White’s opin- 
ion every possible variety of measure- 
ment should be applied in such studies. 
He said that too often geology. served 
as the oxygen tank to expiring mining 
enterprises and that more and more 
research along quantitative lines was 
required if mining geology was to con- 
tinue its usefulness to the industry and 
to the country. 

Mr. Locke said that the profession of 
ore hunting was potentially important, 
but before it could win a place it was 
necessary to develop a technique and a 
method of applying this technique. In 
his opinion it was good business policy 
for the mining companies to spend con- 
siderable sums for research in this par- 
ticular subject. The science of ore 
hunting was in its beginning stages 
and required persistent development. 
His plea for quantitative geology was 
for the invention of specific terms, the 
reduction of observations to quantita- 
tive statements, the development of 
keener observation, and the interpreta- 
tion of the subtle phases of economic 
geology in such specific terms that they 
would be of service in ore hunting in 
the field. 

As an example of some of the work 
he had done, Mr. Locke discussed an 
attempt to devise a method to discrim- 
inate between the outcrops over lean 
pyrite deposits of a disseminated na- 
ture and those enriched by the presence 
of copper sulphides. Two areas were 
taken, one over disseminated pyrite and 
one over a disseminated copper-pyrite 
orebody. About 250 specimens were 
collected from the surface of each area 

and numbered. All the specimens were 
mixed together and an attempt was 
made to separate the groups of speci- 
mens by a study of their superficial 
characteristics. Although experienced 
men made the attempt, the result was 
inconclusive. Another attempt was 
made by definitely deciding upon points 
of comparison such as degree of acid 
action, amount of limonite, kaolin, 
sericite, quartz, pyrite, and other mate- 
rials. Visual estimation of these super- 
ficial characteristics was made, and 
the result was more promising. At 
least one observer was successful in 
discriminating between the two groups 
of specimens. 

The members present were much in- 
terested in the subjects under consider- 
ation, and a general discussion resulted. 
In the opinion of J. M. Hill, Mr. White 
and Mr. Locke have brought to the 
attention of the section and the indus- 
try something that will be recognized 
as important. Mr. Hill commented on 
the need for accurate descriptions of 
outcrops and stated that generally 
these were not given. 

Materials-Testing Laboratory at 
Columbia University Reports 

a Busy Year 

More than 3,500 tests were made 
during 1920 in the materials-testing 
laboratories at Columbia University, 
according to a statement by Dean 
George B. Pegram, of the Schools of 
Mines, Engineering, and Chemistry, 
who, in making public a report of 
Albin H. Beyer, chairman of the Uni- 
versity committee on testing, said that 
the slump after the armistice was 
signed had been overcome and that the 
laboratories, were again being worked 
to their capacity. The number of tests 
made last year exceeded by nearly a 
thousand the number made during 1919. 

According to Dean Pegram, the 
recent tests were not only more exten- 
sive but more valuable than those made 
during the preceding period. In order 
that the high standard of the laboratory 
may be maintained, additional labora- 
tory equipment is urgently needed. 
Fewer tests, however, were made at the 
fire testing station at Greenpoint, 
Brooklyn, which has been made an 
adjunct to the testing laboratories at 
Columbia. 

The tests made during the year cover 
a wide range of industrial products, 
including leather, cement, brick, con- 
crete, sheet steel, pipe, mortar, plaster, 
hollow tile, hose clamps, rock, boiler 
plate, bronze, and granite. Hundreds 
of tests were conducted for the city of 
New York. They embrace toughness 
tests on wood and rock, and abrasion 
tests on rock and brick. 

National Safety Council and 
Bureau of Mines Create 

a New Position 

While John Barton Payne was still 
Secretary of the Interior he approved 
an agreement between the National 
Safety Council and the U. S. Bureau of 
Mines, providing for a traveling mine 
safety engineer whose salary is to be 
paid by the Bureau, and Engineering 
and Mining Journal recently recorded 
the assignment of C. J. Colburn to this 
position. The text of the agreement, 
recently published by the National 
Safety News, reads in part as follows: 

The National Safety Council will make 

the necessary arrangements whereby this 

engineer may take up to the best advantage 

with the mining company membership of 

the National Safety Council the matter of 

the technical safety service to be rendered 
to such companies and to other mining 

companies and individuals. 

Concerning the general methods to be 
employed in carrying on this work: 

This engineer will visit the headquarters 

of the National Safety Council and become 

familiar with the work of its Mining Sec- 

tion; visit the mining company members of 

the National Safety Council and acquaint 

such companies with the scope of the tech- 

nical safety service available to them 

through this co-operative arrangement; 

familiarize himself with the best methods 

of preventing accidents as demonstrated by 

the mining companies who are most ad- 

vanced in this respect; establish cordial 

relations with the mine superintendents 

and foremen at the operations he visits and 

as occasion permits, disseminate sugges- 

tions looking to improved practices, which 

shall be free from criticism of the practices 
he finds; collect photographs, blueprints, 

sketches, and other information suitable 

for the. preparation of “Safe Practices” 

leaflets of the National Safety Council and 

bulletins, technical papers, and other pub- 

lications of the Bureau of Mines; co- 
ordinate and develop the safety work of 
the Mining Section of the National Safety 

Council with the safety work of the Bureau 

of Mines; disseminate among the operatorg, 
foremen and workmen in the mining indus- 

try, by personal visits and orally, with more 

concrete application and detail than written 

communications would probably provide, 

the arguments for and against increased 

or new activity along any line of endeavor 

or research, looking to increased safety in 

the mining industry. 

“Geological Magazine” Needs Help 

The Geological Magazine of England 
is still in financial straits and 
struggling to maintain its existence. 
Any readers wishing to help keep alive 
this old and excellent magazine, while 
securing a valuable professional journal 
at advantageous rates, may do so by 
sending a subscription to E. O. Hovey, 
American Museum of Natural History, 
New York City. At the present rate 
of exchange the subscription rate is 
only $5.75. 
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MEN YOU SHOULD 

KNOW ABOUT 

F. J. Bourne, general manager of the 
Bailey Silver Mines, Ltd., has resigned. 

H. H. Knox, mining engineer, of New 
York City, is away on professional 
business. 

E. A. Holbrook, assistant director of 
U. S. Bureau of Mines, has returned to 
Washington from his tour of the west- 
ern experiment stations. 

Milton McLain, formerly mine man- 
ager of the Phelps Dodge Corporation’s 
Morenci branch, is in Morenci, Ariz., 
looking after his various interests 
there. 

N. J. Evered has resigned as manager 
for the Davidson Consolidated Gold 
Mines, Ltd., at South Porcupine, Ont. 
His present address is care of Hotel 
Elliott, Toronto. 

M. M. Makeever, of New York, in 
company with a party of Winnipeg 
capitalists, is examining the Rex and 
Bingo properties in the Herb Lake gold 
area of Manitoba. 

Mark R. Lamb, of New York City, is 
in Rio Janeiro adjusting some com- 
mercial accounts for several New York 
banking organizations. He expects to 
return the first week in April. 

George A. Sharpe, of Alabama, mem- 
ber of American Mining Congress, was 
elected permanent head of the minerals 
section of the Southern Tariff Congress 
at its recent session in Atlanta, Ga. 

G. C. Bateman, general manager of 
the La Rose Mines, Ltd., has been ap- 
pointed consulting engineer for the 
Bailey Silver Mines, Ltd., and will have 
charge of the mine and customs mill. 

L. P. Anderson, chief divisional geol- 
ogist for the Montana-Wyoming divi- 
sion of the Carter Oil Co., is moving 
with the divisional Meadquarters from 
Casper, Wyo., to Continental Building, 
Denver, Col. 

George S. Rice, chief mining engineer 
of the U. S. Bureau of Mines, will pro- 
ceed early in April to Arizona, where 
e will visit several of the camps to 

gather first-hand data with regard to 
ventilation problems. 

Karl Baumgarten, mining engineer, 
examiner for the War Minerals Relief 
Commission, Washington, D. C., has 
been transferred to the Mississippi Val- 
ley experiment station of the U. S. 
Bureau of Mines at St. Louis, Mo. 

S. C. Lind, superintendent of the 
Reno, Nev., station of the U. S. Bu- 
reau of Mines, has been visiting the 
Seattle, Wash., station of that bureau. 
While in Seattle he gave a lecture on 
rare metals before the students of the 
Washington College of Mines. 

John D. Northrop, former petroleum 
expert for the U. S. Geological Survey, 
and with the Royal Dutch Shell Com- 
pany since January, 1919, left the Peru- 
vian field in January of this year. He 
is now working in Ecuador, and may 

be addressed in care of the U. S. Con- 
sul, Guayaquil. 

J. A. T. Robertson recently resigned 
as metallurgist with the Missouri 
Cobalt Co., Ltd., at Fredericktown, Mo. 
He has taken a position with the 
Yunnan Ming Hsing Mining Co., Ltd., 
at Tengyueh, Yunnan, China, and ex- 
pects to sail in March. Mr. Robertson 
was professor of mining and metallurgy 
in the technical college at Cheng Tu, 
Szechuan, China, from 1912 to 1916. 

Prof. J. Volney Lewis, head of the 
department of geology of Rutgers Col- 
lege, New Brunswick, N. J., was elected 
first secretary and treasurer of the 

Champlain Studios, Inc. 
J. VOLNEY LEWIS 

Society of Economic Geologists at its 
constituting meeting last December. 
He has just issued an outline report of 
the proceedings of that meeting. 

Rolland Craten Allen, vice-president 
of the Lake Superior Iron Ore Associ- 
ation, has resigned, his resignation to 
become effective Sept. 1, and thereafter 
will be with the mining department of 
Oglebay, Norton & Co., with headquar- 
ters at Cleveland, Ohio. 

Mr. Allen was appointed vice-presi- 
dent of the Iron Ore Association in the 
fall of 1919, and has had active charge 
of important work in connection with 
taxation and rate matters pertaining to 
the interests represented in the asso- 
ciation. He is a geologist and engineer 
of broad training and experience. After 
being graduated from the University of 
Wisconsin in 1905 he spent three years 
in graduate study and field work for 
the U. S. Geological Survey and private 
interests in the West, Canada, and the 
Lake Superior iron ranges. From 1908 
to 1913 he was special lecturer in min- 
ing geology in the University of Michi- 
gan, from 1909 to 1919 state geologist 
of Michigan, and from 1913 to 1919 
appraiser of mines for the State of 
Michigan and technical advisor to the 
Michigan Securities Commission. Dur- 
ing the war he served the Government 
as a member of the tax advisory board, 

as chief mine valuer and head of the 
division of natural resources in the 
U. S. Treasury. 

In recent years Mr. Allen has de- 
voted his attention chiefly to the eco- 
nomics of mining, with special work in 
taxation and the theory and practice of 
valuation of mining property. He is a 
member of the special committees 
of the National Tax Association and 
the American Institute of Mining and 
Metallurgical Engineers on the taxation 
of mines. 

OBITUARY 

Jesse Knight, pioneer mining man of 
the Tintic district and for many years 
associated with important developments 
in that section, died on March 15, at 
the age of seventy-five, as the result 
of a paralytic stroke which he suffered 
about a month ago. Born in Navoo, 
Ill., on Sept. 6, 1845, he went to Salt 
Lake with his widowed mother, at a 
very early age. At sixteen he was 
hauling wood with a team of oxen 
bought with money earned by himself. 
Later he freighted into Montana, and 
also took part in the Black Hawk war. 
For a number of years he traded in 
cattle. Then he began prospecting in the 
Tintic district, where he located a num- 
ber of claims, but for a considerable 
time he did note achieve success. The 
foundation of the fortune which 
later acquired came through a property 
popularly known as the Humbug, and 
which was called the Dream Mine. 
Mr. Knight and his sons worked inter- 
mittently seven years on the Humbug 
claim in Tintic before striking ore. 

In the course of these years Mr. 
Knight was interested in many minor 
properties in the district where he made 
his fortune. His name is associated 
chiefly with the Iron Blossom and Colo- 
rado mines, which he brought to suc- 
cessful operation and put on a dividend- 
paying basis. Mr. Knight’s interests 
were extensive and not confined to min- 
ing. Among his industrial enterprises 
the Knight Woolen Mills and the Knight 
Sugar Factory were included in the 
Knight Investment Co., of which he was 
president. Mr. Knight, as the name 
of Uncle Jesse by which he was pop- 
ularly known will testify, was much 
beloved, particularly for his kindly gen- 
erosity. It is said that at times he 
found himself embarrassed from having 
given his notes to friends who needed 
help. In his cattle trading days he 
paid more for calves bought of widows 
and poor people than for others. 

Fred W. Nash, a mining engineer of 
San Diego, Cal., was instantly killed 
on the Mussey grade, near Ramona, 
Cal., on March 11, when the automobile 
he was driving plunged off the high- 
way and tumbled 100 feet down the 
side of a precipice. Mr. Nash, who 
was a member of A. I. M. E. and other 
societies, was forty-eight years old, and 
leaves a wife and two children. 
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LEADING EVENTS 

Judgment Rendered Against 
Silver King of Arizona 

G. S. Cunningham Wins Action for 
Damages in State Supreme Court 

—Receiver To Sell Mine 

Judgment for $361,731 against the 
Silver King of Arizona Mining Co., 
which has operated the famous old 
Silver King mine, has been entered in 
the Superior Court of Pinal County in 
a suit instituted by G. S. Cunningham. 
The receiver, John Fowle, has been in- 
structed to sell the property, if pos- 
sible, for a lump sum. The principal 
creditor is the Empire Trust Co. of 
New York, which has been awarded 
$280,700 for bonds due, $14,884 for in- 
terest, $29,558 for attorneys’ fees and 
$1,105 for costs. The receiver has a 
priority claim for $4,000 a year, sal- 
ary, and $3,832 for expenses. A claim 
of $16,000, payable to Edward Kendall 
for injuries received in the mine, is 
also included. 

The King, once known as the richest 
silver mine of the Southwest, has had 
a number of reworkings since its palmy 
days. Four years ago it was taken over 
by the company now defendant. 

North Butte Suspends Production 

On account of the abnormally low 
price of copper, the North Butte Mining 
Co. has decided to cease productive 
operations—stoping—but will continue 
development work. As soon as the un- 
settled copper market improves pro- 
duction will be resumed. Only the ore 
resulting from actual development 
operations will be mined at present. 

Non-Metallic Mining Shows Stim- 
ulation in the Carolinas 

L. A. Campbell, of Gafney, S. C., 
reports that he has an order for 3,000 
tons of monazite for export to Europe. 
This may mean a revival of an industry 
which has been dormant for some time. 
It is stated that monazite sand in 
Cherokee, Spartanburg, and Greenville 
counties will average about 5 per cent 
thorium oxide, which is sufficiently rich 
to respond to reasonable requirements. 
Mr. Campbell is planning to install 
a magnetic separator for cleaning 
monazite. 

The Tale Products Co., of New York, 
will develop a 200-acre tale deposit near 
Glendon, Moore County, N. C. This 
company is considering the erection of 
a new grinding plant with an estimated 
output of 100 tons daily. 

WEEKLY RESUME 

Reports from the Carolinas indi- 
cate marked activity in non-metallic 
mining. A British company has 
bought Texas oil and sulphur lands. 
John Barton Payne, just before leav- 
ing office as Secretary of the Interior, 
issued a statement in reply to alleged 
criticisms by the American Mining 
Congress. The Federated Engineer- 
ing Societies have established head- 
quarters in Washington. Scientists 
at the national capital are planning 
a noteworthy reception to Mme. Curie. 
Secretary Hoover has appointed a 
committee to investigate the statis- 
tical work of the Bureau of Foreign 
and Domestic Commerce. Special 
correspondence from London declares 
the position of the British owners of 
gold and tin properties to be still 
unsatisfactory. Conditions in Mexico 
continue unsettled, the low price of 
silver threatening many shutdowns. 

Northwest Magnesite Case Settled 
Out of Court 

R. S. Talbot, of Spokane, Wash., who 
sued President Crocker of Crocker 
National Bank, San Francisco, for a 
half interest in the Northwest Mag- 
nesite property at Chewelah, Wash., 
alleging that he had been defrauded 
out of 2,500 shares of stock, par value 
of $250,000, and $180,000 worth of 
bonds of the company, which he had 
pledged for a $115,000 loan from Mr. 
Crocker, has ended the litigation by 
dropping the suit. It has been dis- 
missed from the Spokane court having 
jurisdiction. 

The basis of settlement is known to 
the litigants only, but it is certain that 
the Crocker interests are left at least 
in complete possession of the North- 
west Magnesite holdings, which are 
regarded as the largest and most valu- 
able property of that kind on this con- 
tinent. They are situated in the vicin- 
ity of Chewelah, Wash. - 

Iron-Ore Tax Bills in Minnesota 
Legislature 

An occupational tax bill relative to 
the industry of iron-ore mining has 
been passed by the House of Represen- 
tatives of the State of Minnesota by a 
vote of 99 to 25. This bill provides for 
a 6 per cent tax on the net value of 
ore mined in Minnesota. At the same 
time a bill was passed also taxing 6 
per cent of the net value of the ore 
mined, but provision is made in the 
second bill for a constitutional amend- 
ment to place 50 per cent of the tax 
in a trust fund. 

Wages Reduced in Northern 
Ontario 

The two operating companies of the 
Sudbury nickel district in Ontario have 
recently announced reductions in the 
rate of wages over those prevailing 
since the war peak was reached. The 
Mond Nickel Co. announced a cut of 5c. 
an hour about three weeks ago, and the 
International Nickel Co. has now given 
notice of a 15 per cent reduction effec- 
tive April 15. Married men, it is under- 
stood are to be exempted, however. 
Also, salaried men are not included, 
as their pay was not raised materially. 
A board of conciliation has been 

appointed to investigate the dispute as 
to wages between the mine operators of 
Cobalt and their employees arising over 
the recent reduction of 15 per cent. The 
men, though not objecting to the reduc- 
tion, claim that it should have been 
gradual, extending over a period of 
three months, instead of being made at 
once. The board consists of Robert A. 
Bryce, of Toronto, representing ‘the 
operators, Arthur W. Roebuck, of To- 
ronto, representing the employees, and 
J. M. Godfrey, of Toronto, appointed 
by the government as chairman. 

Howe Sound Mill Burned 

Fire, which started Saturday night, 
March 20, completely destroyed the mill 
of the Howe Sound company at Britan- 
nia Beach, B. C. It is believed that 
short-circuiting was the cause. Fortu- 
nately the surrounding buildings were 
saved, but the loss is estimated at close 
to a million dollars. 

British Company Buys Oil and 
Sulphur Lands in Rustler Hills 

The Anglo-American Sulphur Co. 
Ltd., of London, England, has pur- 
chased 1,280 acres of patented sulphur 
and oil lands in eastern Culberson 
County, Texas. The tract, which is 
underlain by petroleum-charged slates, 
adjoins the Consolidated Sulphur Co. 
property in the Rustler Hills district 
twenty-two miles west of Orla, Texas, 
on the Santa Fé Ry. The English pur- 
chasers have contracted to pay about 
£60,000 for the property and made a 
cash payment of £10,000. They are 
organizing a London company to de- 
velop the oil and sulphur resources of 
the tract, which was favorably reported 
on about 1909 by C. F. Z. Caracristi, 
oil geologist, to the late owners, O. W. 
Dunlap of Bloomington, IIll., and J. D. 
Smith of Los Angeles, Cal. 
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Arizona Legislature Provides 

for Heavy Appropriations 

The Fifth Arizona Legislature has 
adjourned, with little legislation di- 
rectly affecting the mining industry. 
The industry, however, was much in 
evidence at the session, endeavoring to 
cut taxes down to the lowest figure 
compatible with proper administration 
of government. It was explained that 
the mines pay 56 per cent of the taxes, 

directly, and much more indirectly. So 
there was suggestion, strongly pressed, 
that every possible economy be made 
for the next two years. It would 
appear that the representations in be- 
half of the mining industry were not 
heeded, for the appropriation bill was 
larger than known two years ago, 
aggregating $5,500,000. 

For the first time since statehood 
there was no special labor legislation, 
though there was enactment of a work- 

man’s compensation law, with liberal 
allowances for injury. Mine operators 
must report to the state mine inspector 
the beginning or stoppage of work. A 
state immigration commissioner is 
authorized, especially for the benefit of 
cotton growers, but his services are 
available as well to mining operators. 
With much amendment permitting re- 
ports on mines by others than licensed 
engineers, a bill was passed for the 
licensing of engineers. 

NEWS FROM WASHINGTON 
By PAUL WOOTON 
Special Correspondent 

Ex-Secretary Payne Replies 
to His Critics 

States That an Appeal to Court of 
Claims Was a Matter Within Juris- 

diction of Congress — Makes 
Full Report 

Just prior to relinquishing his office 
as Secretary of the Interior, John Bar- 
ton Payne replied to the criticism of the 
American Mining Congress that he had 
not complied with a promise made in con- 
nection with war minerals legislation, 
and that the opinion of the Attorney 
General had been misinterpreted by the 
War Minerals Relief Commission. 

The understanding of the American 
Mining Congress was that Secretary 
Payne had promised on Aug. 10, 1920, 
to write the chairman of the com- 
mittees on Mines and Mining of the 
House and of the Senate to the effect 
that the department “had not, and 
would not, undertake to influence Con- 
gress either for or against the pro- 
posed legislation.” In reply, Judge 
Payne states that what he did say was, 
“that the allowance of an appeal to the 
Court of Claims was a matter within 
the jurisdiction of Congress, which 
could do as it pleased, and that I was 
willing to write a letter to that effect 
at the next Congressional session.” 

In his letter, Judge Payne says that 
the Mining Congress “was not war- 
ranted in drawing the conclusion that 
I was personally in favor of pending 
bills with whose provision I was not 
then familiar. When requested to make 
an official report to the House Com- 
mittee on Mines and Mining, I was 
bound to express my own convictions.” 

Judge Payne, in his communication, 
gives the number of claims that have 
been decided to the satisfaction of the 
claimants and the numbers who have 
acquiesced and those who have filed 
objections to the recommendations of 
the commission. He also cites a letter 
written by W. J. Loring, president of 
the Mining Congress, in which the work 
of the commission is commended and in 
which it is stated that the commission 
should not be blamed for not having 
the power to consider matters not with- 
in its jurisdiction. In that connection 

he says it would seem that the Mining 
Congress “has been misled as to the 
true situation by the clamor of a few 
dissatisfied claimants.” He adds that 
“the War Minerals Relief Commission 
has exhausted every resource to ascer- 
tain whether a personal, specific request 
has been made by any of the five Gov- 
ernment agencies named in the law, 
and has in many instances established 
such a request or demand, notwith- 
standing that the claimant originally in 
his questionnaire stated that none had 
been made upon him.” 

New Surface Tension Apparatus 
Aids Flotation Research 

The Bureau of Mines is much in- 
terested in the Fahrenwald improve- 
ments on the Elder surface tension 
measuring apparatus. Some difficulty 
was encountered in obtaining correct 
absolute values of the surface. tension 
of water with the apparatus as orig- 
inally planned. It has been improved 
and simplified by Mr, Fahrenwald into 
what is believed to be a very useful 
instrument. It reads direct in dynes 
per centimeter. 

By the use of this instrument in 
studies of oil-water surfaces and of 
emulsions of flotation oil in water, it 
has been found that some of the oil 
in the emulsion must have been ad- 
sorbed on the surface of the mineral 
particles, so that the surface tension 
of the remaining emulsion is raised. 
From a curve of surface tension against 
quantity of oil in the emulsion, it is 
possible to tell exactly how much oil 
is adsorbed on a unit of surface of 
flotative mineral. Greater quantities of 
oil are found to be adsorbed on the 
surfaces of minerals which are re- 
garded as easily flotative, with de- 
creasing quantities on minerals which 
are reputed to have less flotable prop- 
erties. With the apparatus it is pos- 
sible to get definite comparable figures 
where before it was possible to secure 
only qualitative results. It is believed 
that this instrument can be used to 
great advantage in flotation studies. 
Further work on the apparatus will be 
encouraged by the bureau. 

Federated Engineering Societies 
Opens Washington Office 

To Consider Engineering Employment 
and Licensing of Engineers, with 
Branch Offices in Larger Cities 

With the opening this week of its 
suite of offices in the National Savings 
and Trust Company Building, in Wash- 
ington, the Federated American Engi- 
neering Societies will direct its work in 
the future from the national capital. 
L. W. Wallace, the executive secretary 
of the organization, has been in 
Washington completing the arrange- 
ments for the opening of the national 
headquarters. 

The principal effort being made at 
this time at the offices of the Federated 
Societies is in connection with the ex- 
tension of the employment service of 
the organization. In addition to having 
one central controlling office, the plan is 
to have branch offices in several of the 
larger cities. A full report on the em- 
ployment service is to be made when 
the executive board meets in Philadel- 
phia on April 16. Secretary Hoover 
of the Department of Commerce, the 
president of the organization, expects 
to attend the executive board meeting. 
At this meeting, a comprehensive 
report also is to be made on the 
activities looking to the establishment 
of a Department of Public Works. 

Copies of a model bill on the matter 
of licensing engineers now are available 
at the office of the executive secretary. 
These bills are being sent out to those 
interested, not with the idea of offering 
a recommendation, but in the hope that 
any state legislation which may be 
enacted will follow the general lines of 
the mode] bill, which is the result of 
extended study. 

More War Minerals Awards 
Recommendation of an award of 

$192,826.69 in the manganese claim of 
the Oneida Mines Co. brought the total 
of the recommendations by the War 
Minerals Relief Commission for the 
week ended March 12 to $346,559.28. 
This includes amounts previously rec- 
ommended on the claims in which ad- 
ditional amounts were allowed. 
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In the manganese claim of John P. 
Gose, an award of $1,962.16, or 72 per 
cent of the amount claimed, was rec- 
ommended. In the claim of the Mc- 
Queen Manganese Co., an award of 
$159.17, or 6 per cent of the amount 
claimed, was allowed. Previous action 
in the claim of F. J. and W. D. Fuller 
resulted in a recommendation for the 
payment of $831.93. Additional evi- 
dence has disclosed that an additional 
sum of $68 can be allowed. In the 
claim of A. H. Jarmon, an award of 
$70,288.45 had been recommended pre- 
viously. In the light of additional 
facts $1,317.57 has been added to the 
recommendation. When the claim of 
Collins and Winninghoff was first con- 
sidered it was disallowed. Additional 
evidence has made it possible for the 
commission to recommend the payment 
of $2,124.60. This is 42 per cent of 
the amount claimed. 

Co-operative Work in Black Hills 
Discussed 

A concerted effort is being made by 
those interested in mining in the Black 
Hills to arrange for co-operative work 
with the Bureau of Mines. W. H. 
Coghill, of the bureau staff, has visited 
Deadwood, where he attended a meet- 
ing of mining and business men called 
for the purpose of discussing the mat- 
ter of co-operation. There are three 
types of ores in the Black Hills which 
present problems. They are the com- 
plex sulphides, argentiferous galena in 
quartz, and the blue ores containing ore 
in sulphides. There is said to be a 
large tonnage of refractory ores 
throughout the district which cannot 
be mined until improved processes are 
devised. 

The bureau is giving careful consid- 
eration to the matter, but there is 
some uncertainty as to its being able 
to obtain the funds with which to con- 
duct the work. 

Washington Scientists Plan Big 
Reception to Mme. Curie 

Arrangements are being made to 
show every honor to Mme. Marie Curie 
cn the occasion of her visit to Wash- 
ington. The formal opening of the 
cryogenic laboratory of the Bureau of 
Mines will be delayed until her arrival. 
Plans are being made for a general 
reception which will make it possible 
for the scientists resident in Wash- 
ington to meet the discoverer of 
radium. 

Secretary Hoover, in a letter to Dr. 
Vernon Kellogg, who is in charge of 
arrangements for Mme, Curie’s enter- 
tainment while in Washington, says: 

“T am very glad to learn that Mme. 
Curie is to visit this country in May 
and that the women in America plan 
to present her at the time of her visit 
with a gram of radium for her use in 
carrying on her investigations. 

“Mme. Curie is the foremost living 
woman of science, and her work has 
been not only of great scientific im- 
portance but of immense immediate 
value to mankind. Any recognition and 
support of this wonderful woman and 
her work that can be given by the 
women of America meets with my 
earnest approval.” 

Broad Pass Railroad Making 
Good Progress 

Barring unusually bad weather or 
unexpected circumstance the rails of 
the Alaskan railroad will be laid over 
Broad Pass before the end of the 
calendar year. The big Susitna bridge, 
with a 504-ft. span, has been completed, 
and trains are going over it. Rail has 
been laid to mile 275. 

The new Secretary of the Interior 
regards Alaskan matters of such im- 
portance that he expects to direct them 
for a time at least from his own of- 
fice. 

Civil Service Examination 
Announcements 

Examinations for the following civil 
service positions are announced: Petro- 
leum engineer, $3,000 to $4,500 a year; 
oil-recovery engineer, $3,000 to $3,600; 
expert driller, $3,000 to $3,600; chief 
oil gager, $3,000 to $3,600; assistant 
petroleum engineer, $1,800 to $2,000; 
oil gager, $1,800 to $2,100; supervising 
mining engineer, $4,000 to $5,000; min- 
ing and metallurgical engineer, $4,000 
to $5,000; illuminating gas engineer, 
$3,240; assistant refinery engineer, 
$2,760 to $3,000; mineral technologist, 
$2,400 to $4,000; assistant oil-shale 
engineer, $1,800 to $2,400. 

Applications must be made before 
April 26, 1921. Full information may 
be obtained from the Civil Service Com- 
mission, Washington, D. C., or at post 
offices and custom houses in various 
parts of the country. 

Hoover Appoints Investigating 
Committee 

Owing to the discovery that customs 
officials have not been reporting all of 
their figures during the month in which 
imports and exports were made, Her- 
bert Hoover, the Secretary of Com- 
merce, has appointed a committee to 
make a broad study of the statistical 
work conducted by the Bureau of For- 
eign and Domestic Commerce. The 
committee is made up as follows: Will- 
iam §S. Rossiter, Concord, N. H., for- 
mer director of the census; Carrol Dol- 
ten, Massachusetts Institute of Tech- 
nology; Walter F. Wilcox, Cornell Uni- 
versity; Wesley C. Mitchell, New York 
City; Allen Young, Harvard Univer- 
sity; Edwin Gay, New York Evening 
Post. 

Purchases of silver under the Pitt- 
man Act totaled 42,345,391 fine ounces 
at the close of business March 12. 

NEWS BY MINING DISTRICTS 

Special London Letter 
Tales of Financial Difficulties Among 

Both Tin and Gold Producers Chief 
Features of Overseas News 

By W. A. DOoMAN 

London, March 8— The tin market 
has received another nasty blow. For 
some time the Federated Malay States’ 
government assisted the mining com- 
panies within its borders by purchasing 
production at a fixed price. *Having 
apparently discovered that world condi- 
tions were in opposition, and that the 
policy of “pegging” did not pay, it has 
ceased to buy at all. Consequently, 
mines that were subsidized can carry 
on now only at a loss, and are reduc- 
ing the scale of operations. The tin 
market as a whole is affected, and until 

the metal rises well above its present 
level there is no possibility of the Corn- 
ish mines, at least, reopening. The 
Geevor, which is interested in the fa- 
mous Levant Mine, has quite come to 
grief, some of the larger shareholders— 
companies presumably—are unable to 
pay the calls on the last issue of shares 
at the end of 1919. The Geevor is in 
debt £15,000, and at least £5,000 is 
required for pumping. The directors 
propose an issue of £25,000 8 per cent 
tax-free debentures, redeemable in two 
years at par. This scheme may or may 
not go through, but a suggestion is be- 
ing made of a drastic reduction of capi- 
tal. There is plenty of tin ore in the 
mine, as also at East Pool, Cornwall. 

Although small private syndicates in 
Nigeria can produce and sell tin at a 

profit, there does not appear to be a 
single company that can do so. Total 
costs, generally speaking, areabout £160 
per long ton, so that a 70 per cent con- 
centrate, with the metal at £153 a long 
ton, does not yield sufficient to encour- 
age a continuance of operations. There 
is talk of closing down several mines. 

Although work has been resumed at 
Rio Tinto, prospects are not bright, and 
a discussion of the dividend position has 
led to a further fall in the price of the 
shares to 24. Arizona Copper is re- 
ported to be in even worse financial 
plight, and shareholders are becoming * 
restive at the delay in the proposed sale. 

The Daggafontein Mines, a company 
under the control of the Consolidated 
Mines Selection Co. and its associates, 
among whom are the Anglo-American 
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Corporation, has reached the end of its 
financial tether. The reconstructed 
company has expended about £1,100,000. 
The percentage of payable area so far 
is not great, but at the end of December 
about 6,000 ft. had been sampled on 
reef averaging 23.38 dwt. over 10.8 in. 
A small footage in January showed 46.1 
dwt. over 10 in. The reef is very nar- 
row, and a dike has been encountered 
in one of the workings. Times are not 
propitious for raising further funds; 
hence the reported decision to close 
down, just at an interesting stage, too. 

On the other extremity of the Rand 
lies the property of the Western Rand 
Estates. About eighteen years ago an 
extensive boring program proved the 
existence of the reef, or, rather, of two 
reefs, at depths ranging from 1,677 to 
3,229 ft. Values of an encouraging 
nature were disclosed, but two difficul- 
ties existed. One was to provide addi- 
tional capital, and the other was how 
to deal with the dolomite. The former 
still exists, but there is a possibility of 
overcoming the latter. It is said the 
Union government is urging the com- 
pany to start operations, and a rumor is 
current that a scheme for raising 
money is under consideration. 

An agitation is afoot to induce the 
directors of the National Mining Corpo- 
ration to write off the uncalled liability 
of 10/—a share. The corporation will 
require additional funds, and there are 
difficulties in the way. 

MEXICO 
Low Price of Silver and Railroad Strike 
Seriously Affecting Operations — 
Many Small Properties Being Ac- 

quired for Operation When 
Normal Conditions Return 

Durango 
Durango — The smelter at Torreon 

(Pefioles Co.) opened in February, and 
despite the continued closing of mines 
throughout the northern part of Mexico, 
due to the low prices of metals, has con- 
tinued to operate. “The American 
Smelting & Refining Co. mines at 
Velardefia, Durango, closed down the 
last day of February, although the 
smelter of the same company at Asarco, 
Durango, has continued operations. The 
general strike of railroad workers 
throughout Mexico which began the 
last week in February, and which has 
continued without reaching a definite 
solution, aided in closing mines and 
smelters; for, although passenger trains 
have been handled so as to give nearly 
normal service, the transportation of 
freight, including ores destined to the 
smelters, has been practically nil. En- 
couragement is held out by the govern- 
ment and by the management of the 
railroads that the service will be made 
normal in at least two weeks more, by 
the substitution of new men for the 
strikers. 

The governor of the State of Du- 
‘rango has recognized the plight of the 
mining industry in this state. Cogni- 
zant of the vital necessity of encourag- 
ing miners and owners of mines, he has 

. extended through the “State Official 
Periodical” an invitation to all inter- 

ested in mines, who, for lack of im- 
mediate capital, cannot continue their 
operations, to consult with the govern- 
ment direct, and the government will 
undertake to interest new capital in 
such enterprises as are promising and 
assist so far as is possible indirectly, 
by bringing the properties to the at- 
tention of foreign investors. 
A state colonization agent has been 

appointed and a bureau established to 
distribute, among other things, such in- 
formation as is possible to obtain for 
the benefit of prospective investors in 
mining properties and undeveloped 
claims. 

That those interested in mining are 
optimistic is shown clearly by the num- 
ber of new denouncements made, or 
claims filed for titles to new mining 
property. The new claims filed average 
from ten to twenty-five per week, as 
shown by the publications in the official 
newspaper of Durango. These claims 
are not in any one district that is being 
boomed, but are scattered generally 
over the various districts of the entire 
state. 

Sinaloa 

Culiacan—Large numbers of mining 
denouncements are being made in the 
mining agencies all over the state, in 
the Fuerte district, Mocorito district, 
Cosala, Mazatlan, and Rosario. 

The Antigua gold mine known as the 
“Guajolote,” in the Mocorito district, 
has been acquired through denounce- 
ment by Messrs. Cockaran and Coffee. 
This property has been worked to a 
depth of several hundred feet through 
inclined shafts, the ore formerly all 
being treated by amalgamation with 
arrastres, many of which are still in 
good condition. The present owners 
expect to have a modern mill and cyan- 
ide plant in operation before the com- 
ing rainy season, which begins in July. 

The old “San Luis Gonzaga” mine, 
in the Badiraguato district, has been 
sold to F. E. Avery and associates, of 
Columbus, Ohio. There is a fifty-ton 
mill on this property, and it is antici- 
pated that the new owners will soon 
install a complete flotation plant. This 
property was a silver producer for a 
great many years. In former years 
only the high-grade ore was shipped, 
carrying from 300 to 1,000 oz. After 
the mill was installed, the ore of 50- to 
100-0z. grade was treated by the lixiv- 
iation method with good results, not- 
withstanding the high cost of salt, 
which had to be transported from the 
coast about one hundred and fifty miles 
distant. E. B. Holt is in charge of 
operations at the mine. 

In the eastern part of the Culiacan 
district near the Durango line, W. C. 
Minsch and associates are exploring a 
number of silver properties with a 
view to purchase. 

The K. & H. Mining Co., which has 
holdings in the Cosala district, is pre- 
paring to blow in its smelter. It will 
operate on a silver-lead ore. Chas. 
Kuenzel, Jr., is in charge. 

J. H. Hudson and associates from 
Schrevesport, La., are preparing to 
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work their silver-gold properties, at 
“La Tuna” camp, in the Badiraguato 
district. This mine has produced sev- 
eral million ounces of silver, with a 
good ratio in gold. 

Practically all the operating com- 
panies are holding up their silver ship- 
ments, on account of the extremely low 
price of that metal at present, and de- 
voting their attention to development 
work, with the view to having their 
ore reserves in good condition when the 
silver price is again above the cost of 
production. 

Coahuila 

Torreon—An almost complete tem- 
porary paralysis of the mining in- 
dustry is evident in Mexico. The low 
price of silver threatens to demoralize 
every silver camp. The federal govern- 
ment is striving to relieve the situation 
by enacting more favorable laws and 
reducing federal and state taxes. 

The Torreon smelter is operating and 
has sufficient ore to keep going for 
some time, but the general railroad 
strike is interfering with freight ship- 
ments and the company’s fuel supply is 
nearly exhausted. 

In the Velardena district several 
thousand miners have been discharged 
from the smelter and mines of the 
American Smelting & Refining Co., 
which has closed down. The Chihuahua 
smelter has suspended, and the mines 
at Santa Eulalia are idle. Four thou- 
sand men were discharged last week at 
the Santa Barbara mines, in the State 
of Chihuahua. At Guanajuato over five 
thousand are idle as the result of a 
complete suspension of the mines of 
that region. The smelters of both the 
American Smelting & Refining Co. and 
the Compania de Minerales y Metales 
at Monterrey are closed down indefinite- 
ly. The mining industry at Pozos, in 
the northern part of the State of 
Guanajuato, is at a standstill. 

Walter C. Bishop has filed in a group 
of sixteen gold and silver claims in the 
municipaiity of Panuco. The survey 
embraces the old Panuco and Provi- 
dencia mines, which were abandoned 
and went by default for non-payment 
of taxes during the revolution. Another 
filing has been made by Mr. Bishop ad- 
joining the old Philena mine, in the 
same district. 

Drs. L. Sandell and W. E. King are 
in the vicinity of Santiago Papasquiaro, 
with the intention of locating some 
mining properties. 

It is again rumored that the rail- 
roads of Mexico are to be returned to 
the former owners on the first of next 
June. In the event that this should 
prove true the large mining and smelt- 
ing concerns will not attempt to resume 
operations in Mexico until the trans- 
fer is made and the new management 
demonstrates its ability to control the 
labor problem, 

According to interviews with a num- 
ber of ‘individual mine owners and 
shippers in this district, a majority will 
employ a reduced force to carry on de- 
veloping work in blocking out their 
ore-bodies and improving their mine 
workings. 
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CANADA 
British Columbia 

Sheep Creek—Extensive development 
is in progress at the Motherlode, which 
now is controlled by the Nugget Gold 
Mines. The long crosscut driven from 
the fifth level of the old Motherlode 
workings tapped the Nugget vein at a 
distance of 1,165 ft. This gives a ver- 
tical depth on the vein of 625 ft. below 
the Nugget workings, or about 1,000 
ft. below the apex of the vein. The 
large and _ well-equipped Motherlode 
mill operated from July to November 
of last year and continuous operations 
this season are proposed. 

Golden— The Bunyan _§silver-lead 
property, Bunyan Mountain, is to be 
opened. Development, it is said, will 
be on a considerable scale, as 100 to 
125 men will start to work as soon as 
weather conditions permit. The Brisco 
Mine, Columbia Valley, is also to be 
developed. 

Stewart—Material contracts amount- 
ing to $100,000 have been awarded by 
the American Smelting & Refining Co., 
to the Riblet Tramway Co., Spokane, 
Wash., for building the tramway at the 
Premier mine, which will probably have 
a longer single section than any other 
tramway ever constructed. It will be 
necessary to clear 114 miles of right 
of way at the mine, and the Riblet 
company will furnish the superinten- 
dent for the crew. The work will take 
about five months. 

Hedley—There appears no immediate 
prospect’ of resumption of operations 
at the Nickel Plate mine, except by 
arrangement between the company and 
the provincial government with respect 
to about $70,000 due on retroactive 
taxes. The company is seeking to have 
the government cut this amount in two, 
with the understanding that the com- 
pany will then spend $70,000 for mine 
development. 

Greenwood — Chicago interests are 
taking hold of the operation of the 
Providence mine, and are putting things 
in order for an active season. Equip- 
ment being added consists of a com- 
pressor and a motor. It is planned to 
open up the property to the 600 and 700 
levels. 

Ontario 

Sudbury—The British America Nickel 
Corporation may resume development 
work at Murray mine about April 20, 
though the rumor is denied. A meeting 
of the bondholders of the corporation 
will be held in Toronto March 31 to 
consider a new financing scheme in- 
volving the issue of $24,500,000 in 
bonds of three classes, viz.: $6,000,000 
first income; $6,000,000 “A” income; 
and $12,500,000 “B” income. Of the 
first issue $4,000,000 would be hypoth- 
ecated for debts and the balance held 
in the treasury. The second $6,000,- 
000 would be exchanged for fifteen-year 
first mortgage bonds, and $10,000,000 
of the last issue would be exchanged 
for debenture stock, the remainder 
being appropriated to satisfy Nor- 
wegian creditors. 
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Cobalt—The Nipissing during Febru- 
ary mined ore of an estimated value of 
$124,391, including cobalt valued at 
$12,460, and shipped bullions from 
Nipissing and custom ores of an esti- 
mated net value of $234,374. 

Shipments for February were 86.69 
tons of silver ore from the Coniagas; 
179 tons from Dominion Reduction; 
76.55 tons from La Rose; 43.99 tons 
from Mining Corporation and 64.11 tons 
from O’Brien; a total of 450.34 tons. 
Of this, 64.11 tons went to the Deloro 
works; 87.23 tons to the Coniagas plant 
at Thorold; 25 tons to the refinery at 
Chrome, N. J.; 87.14 tons to the A. S. & 
R., Perth Amboy, N. J.; and 186.86 
tons to the Pennsylvania Smelting Co. 
at Carnegie. 

Porcupine—Results of milling at the 
Davidson Consolidated during 1920 were 

COLORADO 

Labor Returning to Cripple Creek and 
Pueblo—Valley View on Full Time 

Pueblo—The Colorado Fuel & Iron 
Co. has announced that, owing to im- 
proved conditions in the steel industry, 
1,000 additional men will be employed. 
Four idle mills will reopen, running two 
eight-hour _ shifts. The company’s 
orders for finished-steel products have 
increased during the last month. 

Cripple Creek—Hard-rock miners are 
returning to the Cripple Creek district 
in large numbers, and more good mine 
labor is available today than at any 
time during the last two years. The 
interest in leasing is increasing, and 
development work is being resumed at 
numerous properties, under the leasing 
system. One of the factors that tends 

MOTHERLODE MILL AT SHEEP CREEK, B. C. 

unsatisfactory, the recovery from the 
treatment of 3,003 tons of ore being 
only $11,210, or an average of $3.75 
per ton, which was considerably less 
than operating costs. 

Kirkland Lake — The Teck-Hughes 
mine is now opened up to its mill capac- 
ity of between 125 and 130 tons per 
day. The grade of the ore is satis- 
factory, and, as costs are low, a satis- 
factory profit is being realized on this 
operation. 

It is probable that the Wright-Har- 
graves mill will start about May l, 
when power should be sufficient to in- 
sure continuous operation. Develop- 
ment work on four levels is stated to 
be satisfactory. , 

Franklin Camp—aA report to be sub- 
mitted to the Dominion Department of 
Mines by experts who have _ been 
making examinations will show that 
platinum, palladium, iridium, osmium, 
radium, and ruthenium have been found 
in paying quantities here. 

Salmo—Capital stock of Nugget Gold 
Mines, Ltd., has been increased from 
$1,000,000 to $3,000,000. 

to discourage leasing operations at this 
time is the high price of powder, which 
is now selling at about double its pre- 
war price, which makes small-scale 
mining operations almost prohibitive. 

Matterhorn—The concentrating mill 
of the Valley View Leasing & Mining 
Co. is running full time, and producing 
about twelve cars of concentrate per 
month. 

Silver Plume—The Burleigh mill is 
being remodeled, and a Ruth flotation 
machine has been installed. G. L. Cole 
is manager. 

Central City — The Frontenac and 
Aduddel properties, in Russell Gulch, 
are being equipped and developed by 
New York capitalists who have recently 
purchased the properties for $82,000, 
under a bond and lease extending over 
a period of thirty months. A new hoist 
will be placed at the Aduddel shaft, and 
connection will be made with workings 
from the Newhouse tunnel. - 

Rico—The Rico-Wellington properties 
are being developed and operated under 
a leasing system, and three groups of 
lessees are now at work. 
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ARIZONA 

Consolidated Arizona Smelting’s Fi- 
nances Being Reorganized 

Prescott — The formation of the 
Southwest Metals Co., a corporation 
that is to assume the property and lia- 
bilities of the Consolidated Arizona 
Smelting Co., of Humboldt, now in the 
hands of a receiver, is reported. The 
reorganization plans are for a stock 
issue of only 100,000 shares, to be dis- 
tributed to the old stockholders, with 
their 1,663,000 shares, each new share 
to cost $16 and 40 old shares. Thus 
there would be provision of $655,000 
of new capital and 58,425 shares would 
be left in the treasury. 

A Jerome-Verde judgment of $15,000 
and costs has been settled out of court, 
presumably by a protecting group of 
stockholders who have been keeping the 
property in condition. Plans are under- 
stood to have been made for a bond 
issue to provide money for further de- 
velopment. An unsuccessful attempt 
was made last year to secure $260,000 
by this means. The company has a 
large acreage in the heart of the Jerome 
district. 

The Big Reef property of eighteen 
claims in Big Bug district has been 
advertised by the sheriff to satisfy a 
claim of $1,503. 

At 400 ft. the Malapai shaft near 
Kirkland is in 7 ft. of milling ore. A 
reduction plant is being considered by 
the management. 

A small mill is being erected by An- 
drew Smith and George Lane upon the 
Gloriana mine, south of Mayer, a prop- 
erty worked more than forty years ago 
and well known as the Valencia. Near 
Mayer is the Gillespie mine, on which 
a similar mill is to be in operation 
April 1. The property is owned by the 
Arizona Copper & Mining Co., with 
Samuel Hobson, of Mayer, in charge. 
A ball mill of 300 tons’ daily capacity 

is being built in Los Angeles for the 
Arizona Standard Copper Co., to be 
placed on the company’s mine near 
Parker. A leaching process will be 
used. Thomas J. Carrigan, once of the 
Clara at Swansea, is manager. 

Bisbee—Sinking has been completed 
on the Junction shaft, now the deepest 
in the district. The sump is 2,385 ft. 
below the collar. Following in order of 
depth are the Dallas, 2,200 ft.; the Cop- 
per Queen, C. & A., 1,870 ft.; the Sacra- 
mento, 1,841 ft., and the Denn, 1,810 ft. 

Stockton Hill—The new 100-ton mill 
at the C. O. D. is completed, and is 
turning out the first concentrates from 
the old dumps and some mine ore. The 
successful operation of this mill vitally 
interests Mohave County, as it will 
mean, in a great degree, the solving of 
the complex ore problems of the Cer- 
bat Range. 
Wage reductions recently put into 

effect throughout the county have re- 
sulted in no serious difficulties. Prac- 
tically all crews have accepted the cut 
in good spirit, and the mines without 
exception are operating full handed. 

Tombstone—A fourth silver mill has 
been purchased for installation in the 

Tombstone field. It has been bought 
near Casa Grande by Joe Best and 
Thomas Saundercock, for erection at 
their mine, near the State of Maine 
property. 

Quartzite—A sulphide vein nearly 5 
ft. wide, that samples 124 per cent cop- 
per and material values in gold and 
silver has been cut at a depth of 600 
ft. in the Copper Chief mine, twelve 
miles northwest of Quartzite. 

Ajo — Mexican Consul Y. Gonzales, 
Pat Holland, and Jack O’Brien, all of 
Ajo, have announced, near the shores 
of the Gulf of California, the discovery 
of a large deposit of soda, found in two 
lake basins. The deposits lie about 
one hundred miles south of Yuma and 
thirty-five miles from the new gulf port 
of Rocky Point, where it is planned to 
establish the terminus of the new Ajo- 
Tidewater R.R. An offer of $250,000 
is reported to have been made for a 
third interest in the claims. 

Miami—The great chimney of the 
International smelter is completed, and 
succeeds a steel stack that is deterior- 
ating from the effect of sulphuric-acid 
fumes. The new stack is 275 ft. high, 
with interior diameter of 34 ft. at the 
base and 22 ft. at the top. The brick, 
amounting to 2,000 tons, was brought 
from Almo, N. M. The stack is de- 
signed to withstand a wind velocity of 
more than 100 miles an hour. 

CALIFORNIA 

Sutter Creek — Central Eureka has 
taken a three-year option on the South 
Eureka. The sum involved is $225,000, 
the first payment of $50,000 to be made 
Feb. 1, 1922, if the development proves 
satisfactory. The two mines adjoin, 
and the lowest workings of the Central 
are 1,000 ft. lower than those of the 
South Eureka. The south drift of the 
Central is within ten or fifteen feet of 
the property line, and will probably fol- 
low pay ore into the South Eureka. The 
eighty-stamp mill of the South- Eureka 
will be put in operating condition and 
used with the forty-stamp mill now 
operated by the Central. 

Last Chance (Placer County)—Rich 
gravel is reported in the Glenn mine, a 
Tertiary river channel. 

Georgetown (El Dorado County) — 
Two miles from Georgetown, a 2-ft. 
ledge yielding good assays has been 
opened up by two prospectors, and as 
a result a number of prospectors are 
out scouring the immediate country. 

Oroville — The Steifer mine, on Ma- 
galia ridge, a drift mine, is to resume 
operations. A power line has been 
completed and a force of miners en- 
gaged. 

Nevada City—The Debernadi quartz 
mine, at Indian Flat, is being reopened. 

The Liberty Hill hydraulic mine near 
Dutch Flat is operating its full comple- 
ment of monitors, and the outlook for 
a long season is excellent. 

San Diego—New feldspar deposit is 
being opened up fifty miles east of San 
Diego. Franklin A. Kales is in charge, 
and first shipment is expected to be 
made this month. 

OREGON 
Copper Ore Shipments Resumed— 

Prices and Labor Encouraging 

Gold Hill—The gradual drop in prices 
of mining machinery and_ supplies, 
coupled with a steady improvement in 
the labor situation, has been heartily 
welcomed by the gold-mine operators in 
this region, and is the forerunner of a 
general resumption the coming season. 
Although but two quartz mines, the 
Sylvanite group, two miles north, and 
the Gold Ridge group, two miles south, 
of Gold Hill, are actively operated, 
much work is being done in the larger 
mines in keeping up repairs, with a 
view to resuming. Among these are 
the Ashland mine, near Ashland; the 
Opp, at Jacksonville; the Almeda and 
the Greenback, near Grants Pass; the 
Braden, Bill Nye, and Millionaire, at 
Gold Hill. 

The Blue Ledge, south of Gold Hill, 
and the Queen of Bronze, a copper 
property west of Gold Hill, are resum- 
ing shipments to the Tacoma, Wash., 
smelters. These copper ores are neces- 
sary to flux with several of the Alaskan 
ores, and run better than 12 per cent 
copper. Both of these mines are pay- 
ing over $10 per ton for hauling the ore 
to a shipping point. 

The Blue Ledge owners, the Blue 
Ledge Mining Co., Copper, Cal., are 
planning a $50,000 200-hp. electric 
power plant to operate the machinery 
and light the camp. Elliott Creek, at 
Seattle Bar, with a drop of 200 ft. eight 
miles from the mine, will supply the 
power. 

The quicksilver mining industry in 
this region is still at low ebb, yet the 
War Eagle Mining Co. is in steady 
operation and reducing its ore with a 
twenty-five-ton Scott furnace and sev- 
eral units of twelve-pipe furnaces. 
Other operators in this district are 
also developing cinnabar mines, and 
over the mountains in Siskiyou County, 
Cal., in the Gottville district, several 
new high-grade cinnabar deposits are 
being developed. 

WASHINGTON 

Newport—Plans for additional de- 
velopment of Conquest claim, held by 
Bead Lake Gold-Copper Mining Co., are 
being considered. A shaft will possibly 
be put down frein the surface to the 
200 level. 

Valley—The Double Eagle Mining 
Co. has let a contract for a 300-ft. ex- 
tension on the 700 level. A number of 
shipments have been made from this 
level, the net value being $95 per ton. 
A portion of the Double Eagle ground 
is under a ten-year lease to the Ameri- 
can Refractories Co., of Pittsburgh. 

Chewelah—Chewelah Silver Mining 
Co. this summer will drive an 800-ft. 
tunnel to tap the vein at 300 ft. verti- 
cal depth. 

Spokane—Annual meeting of stock- 
holders of the Hecla Mining Co. will © 
be held in the Empire State Building 
here on April 12. 

Northport—After accumulating bul- 
lion in excess of 3,500 tons the North- 
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port smelter has resumed shipment of 
some of it to Pittsburgh refineries. 

Springdale—Western Materials Co., 
operating here, is reported to be meet- 
ing with success in marketing mag- 
nesite as a building material. It is 
ground to 200 mesh after calcining, 
then making a chemical mixture. The 
product is being sold chiefly along the 
Pacific Coast. 

Nighthawk—The mill of the Pyra- 
gyrite mine, a short distance west of 
here, began operations the first week in 
March. There is a large reserve ton- 
nage in the mine, and ample power is 
now available from the Okanogan Val- 
ley Power Co. plant at the Similkameen 
falls. 

UTAH 

Character of Ore Shipments to Smelters 
Changing—Connections Completed 

on 1,800 Level at Chief 

The smelters in Salt Lake Valley are 
receiving a larger proportion of dry 
siliceous ores than formerly, owing to 
the fact that many mines are holding 
back their lead ores. This greater pro- 
portion of dry ores places the smelters 
in the anomalous position of having to 
curtail shipments of certain classes of 
ore while their plants are working at 
less than capacity. 

The dry silver ores come chiefly from 
Tintic. In the case of the Eagle & Blue 
Bell mines and Victoria, owned by the 
Bingham Mines Co., there is a large 
tonnage of lead ore exposed in the 
mines, but very little ore of this char- 
acter is being shipped, owing to the un- 
favorable price of lead. 

Eureka—At the Zuma, machinery is 
being installed to permit of continuing 
the winze, which is down to the 800 
level, as far as the 1,200. It is proposed 
to connect with the adjoining Iron King 
mine on the latter level, the two com- 
panies drifting toward each other. At 
the Chief Consolidated, connections 
have been completed on the 1,800 level 
between the new No. 2 shaft and the 
older workings. Ventilation has been 
improved, and the temperature per- 
ceptibly lowered. Plans have been 
made to hoist a large part of the waste 
through the new shaft, to relieve the 
No. 1, which has been taking care of all 
ore, waste, and. supplies. 

Shaft sinking has been resumed at 
the Lehi Tintic. The shaft is now down 
to the 340 level, and sinking will be done 
to 500 ft., when drifting will be started. 
Drifting in favorable ground has been 
done on the 200 level, but was given up 
owing to faulting. The shaft has cut a 
body of quartz 18 to 20 ft. thick. The 
Iron King is paying operating expense 
through the shipment of fluxing iron 
ore to the smelters. At the Scranton, 
shipments of zinc ore have been stopped 
for the present, owing to the state of 
the metal market, and development is 
being done with a small force. Work 
has been resumed at the South Scran- 
ton and shaft sinking started. The 
Grand Central is shipping its best ore 
only, the output coming from the levels 
above the 900. 

Park City—The stockholders of the 
Park City King are meeting to consider 
plans of reorganization and financing, 
so that work may be resumed. The 
company owns four claims at the head 
of Thaynes Canyon adjoining the Iowa 
Copper and a part of the Silver King 
Coalition. 

NEW MEXICO 

Steeple Rock Copper Claims Sold— 
Burro Mountain Branch Closes 

April 1 

Lordsburg—Ore shipments from this 
district for February amounted to 
twenty-seven carloads, 1,7734 tons, of 
an approximate value of $26,202. The 
Great Eagle fluorspar mine company is 
hauling ore for shipment to. the steel 
works in the San Francisco district. 

The Blue Bell Mining Co., of Lords- 
burg, has been incorporated, with a 
capital of $500,000. Incorporators are 
M. O’Neill, Tucson, Ariz.; Morgan Wil- 
son, San Simone, Ariz.; G. W. Tremble, 
W. P. Downey, and L. P. McHalffey, all 
of Lordsburg, N. M. The property con- 
sists of a group of copper claims sit- 
uated in the Steeple Rock district of 
Arizona, formerly owned by the Eclipse 
Mining and Milling Co., which were 
sold for debt about a year ago. 

Tyrone—The Burro Mountain branch 
of the Phelps Dodge Corporation will 
shut down mine and mill on April 1. 
The mill has been handling 2,000 tons 
of ore daily and employing 1,100 men. 

NEVADA 

Tonopah District Is Normal—Round 
Mountain Company Has Started Hy- 

draulicking — United Comstock 
Haulage Tunnel Progressing 

Tonopah—The Tonopah Divide Co. 
officially reports that an ore shoot has 
been entered with the southeast hang- 
ing wall drift on the 1,000 level at a 
point 280 ft. from where the crosscut 
from the shaft cut the vein. The drift 
has been in ore for the last 20 ft. said 
to average better than $30 per ton, and 
values improving. The width of the ore 
is uncertain, as no foot wall has been 
developed. This is an important de- 
velopment for the entire district. It is 
rumored that the shaft is to be deep- 
ened to the 1,300 level, where it is 
expected water level will be reached. 
The Divide Extension, owning a small 
acreage northwest of the Tonopah Di- 
vide, has opened a narrow width of 
high-grade ore between the 100 and 200 
levels from the Caldwell shaft. De- 
velopments are meagre to date. 

Mine conditions in the district are 
good, production is normal, and devel- 
opments are satisfactory, with nothing 
new of importance. There are some 
rumors of apex trouble between the 
Tonopah Extension and the Cash Boy 
over ore being developed in the latter 
company’s ground, and said to apex in 
the Tonopah Extension. It is not likely 
that a suit will come to trial. 

Candelaria—It is reported that the 
construction of a 150-ton plant for the 
Candelaria Mines Co. will be started 
about April 1. 

Manhattan—The crosscut on the 800 
level of the White Caps mine has cut 
the west orebody at a distance 800 ft. 
from the shaft. 

The Round Mountain Mining Co., 
owning lode and placer mines at Round 
Mountain, sixty miles north of Tono- 
pah, has started hydraulic operations. 
Conditions are favorable for a success- 
ful season, there being more water than 
usual at this time of the year. 

Comstock— The United Comstock 
Mines Co. is making excellent headway 
on its main haulage tunnel, work being 
carried on from seven faces. A me- 
chanical shovel is being used with 
success. 

Rawhide—Construction of a custom 
mill for the Rawhide district is to begin 
in the immediate future. Plans for the 
mill are being drawn by a firm of Reno 
engineers, with sufficient ore pledged 
by leasing companies to insure its 
activity for several years. 

IDAHO 

Bonners Ferry—Cyanide Gold, oper- 
ating in northeastern part of Boundary 
County, twenty-five miles from here, has 
maintained a crew of twenty-five or 
thirty men on underground and surface 
development during the winter. The 
mill has been remodeled, and the two- 
bucket tram connecting the lower mine 
workings and the mill site has been 
partly completed. It is expected the 
tram will be in working order by the 
time the snow is gone, and mill opera- 
tions may then be started. 

Sandpoint—An organization has been 
formed here to further mining inter- 
ests in Bonner County, embracing the 
Pend Oreille section. 

Hailey—More interest appears to be 
taken in central and southern Idaho’s 
mineral resources than for some time 
past, and it is reported that there are 
preparations for much new work to be 
undertaken soon, particularly in the 
case of known silver and gold proper- 
ties. The Bunker Hill & Sullivan Min- 
ing & Concentrating Co., of Kellogg, 
Idaho, has taken a lease and bond on 
the Bullion and Mayflower groups, in 
the Wood River district. 

Mullan—New machinery will be in- 
stalled by the American Commander 
Mining Co., which operates the First 
Thought mine. The machinery includes 
a compressor, motors, transformer, and 
several machine drills. Two shifts are 
being worked. 

MONTANA 

Anaconda Fabricates Most of Its Butte 
Copper and Sells It West—Churn 
Drilling at East Butte Properties 
—Boston & Montana Mill at 

Elkhorn Progressing 

Butte—The bulk of the copper out- 
put of the Butte mines of the Anaconda 
Copper Mining Co. is going to the rod 
and wire plant of the company at Great 
Falls, Mont. Production is around 9,- 
000,000 to 10,000,000 lb. monthly, the 
former being the output for the last 
month, and more than 5,000,000 Ib. is 
being shipped to the manufacturing 
works of the corporation. The com- 
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pany is finding a sale in the West for 
its products at about 24c. above the 
basic price. 

Aside from making a drainage con- 
nection with the High Ore mine of the 
Anaconda, which adjoins, the North 
Butte’s chief objective at present is 
decreasing even its curtailed produc- 
tion, about 450,000 Ib. of metal monthly, 
because of low copper prices. No 
change is reported from the develop- 
ment work on the 3,600 level. 

Working forces at the Colorado mine 
of the Davis-Daly were somewhat fur- 
ther reduced in the last week. The 
octagonal air shaft is now connected 
from the 2,700 level through to the 
surface. 

The Main Range shaft of the Tuol- 
umne is close to the 1,500 level. This 
mine is confining attention principally 
to its silver ores, a carload of which 
daily suffices to carry on all its shaft 
and development expenses. Sinking 
probably will continue to 2,000 level 
unless the copper metal market re- 
vives, 

With the No. 3 Black Rock shaft 
practically at the 2,300 level, the Butte 
& Superior company has under con- 
sideration the continuation of sinking 
to the 2,600. 

Development work on the lower 
levels of the Pittsmont properties of 
the East Butte Mining Co., appears to 
promise a material improvement at 
greater depth. Churn drilling is under 
way from the surface to determine the 
depth of the quicksands, which are 
found in the westerly part of the East 
Butte’s territory, which is_ situated 
partly on the so-called “flats” below 
the Butte hill. 

Copper ore development, together 
with some zinc, is proceeding at the 
Elm Orlu. The former has proved the 
chief feature of operations at this prop- 
erty in the last year. The Timber 
Butte mill of this company is closed on 
account of the condition of the zinc 
market. € 

Elkhorn—Installation of milling 
equipment is progressing at the Elk- 
horn property of the Boston & Mon- 
tana company. Housing of the plant 
has been completed. Idanha workings 
on the 300 level continue in ore, the 
drift now having been extended more 
than 600 ft., with the ore continuous 
in both faces. 

MINNESOTA 

Cuyuna Range 

Operators Again Present Claims to 
War Minerals Relief 

Ironton—Cuyuna Range manganifer- 
ous ore operators are elated over the 
announcement of the award of $52,000 
compensation to the Gloria Mining Co. 
by the War Minerals Relief Board. 
This.is the first of the War Minerals 
Relief claims of Cuyuna operators to 
be favorably acted upon. The Gloria 
Mining Co., of which E. J. W. Donahue, 
of Duluth, is manager, operated the 
Gloria mine during 1918. Under the 
wider interpretation of the War Min- 
erals Relief Act several operators are 
again presenting their claims and feel 
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that the action taken on the Gloria 
claim presages more favorable consid- 
ation of all Cuyuna Range cases. One 
of the largest claimants is the Oneida 
Mines Co. for operation of the Clark 
mine and installation of washing plant 
at the Sultana mine for a total ex- 
penditure of $231,364. 

It is reported that plans are under 
way for unwatering the Ida Mae mine 
and resumption of mining this sum- 
mer. The Ida Mae is a manganiferous 
iron ore property, operated by the 
Cuyuna-Minneapolis Iron Co. The mine 
has been idle since last May. 

MICHIGAN 

Marquette Range 

Jones & Laughlin to Increase Scope of 
Operations 

Ishpeming — Mark Elliott, general 
manager for the Jones & Laughlin Co. 
in the Lake Superior mining districts, 
was here from Virginia, Minn., recently, 
arranging for the future operations of 
the company on the Marquette Range. 
Offices at Negaunee have been secured, 
and plans are under way for a thorough 
investigation of the mineral lands of 
the company. The latter now have 
control of the Breitung hematite mine, 
and it is probable that work will soon 
be resumed at this property. The com- 
pany owns a property at Iron Mountain 
Lake, Ishpeming, but this has been idle 
several years awaiting some plan of 
mining under the lake. The company 
also has leases for lands on the western 
end of the Gogebic Range, where the 
management has been waiting for rail- 
way connection to get in the needed 
equipment. 

The Cleveland-Cliffs Iron Co. will 
soon begin the unwatering of North 
Lake to permit mining operations to be 
carried on in that basin. 

Gogebic Range 

New Crosscut Being Driven on 25th 
Level at Pabst 

Inwood—At “H” shaft of the Pabst 
mine another 1,000-ft. double-track rock 
crosscut is being driven. It is on the 
25th level, and will be similar to that on 
the 24th level. The mucking is being 
done by a Hoar loader, which has just 
completed the mucking work in the 
large pump house at the Davis mine. 
The drilling is being done by three 
Leyner machines. 

Except for work at the power and 
substations, the high-tension transmis- 
sion line from the Pabst to the Davis 
and Puritan mines is completed. It is 
built with four-post steel towers carry- 
ing duplicate lines of _ steel-cored 
aluminum cables with spans up to 700 
ft. Owing to delays, the power and sub- 
stations will not be completed for sev- 
eral months. The Davis pump house, 
which was about ready for installation 
of the electric pumps, has caved in bad- 
ly and so that work will also be consid- 
erably delayed. The pump house, which 
was about 65 ft. x 85 ft. x 11 ft., was 
cut in the foot-wall slate, and was lined 
with 4-in. reinforced concrete lath 
supported by 15-in. and 20-in. I-beams 
on 8-in. H-beam columns. After this 
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was all in place and thoroughly blocked 
some of the rock over the back began 
to loosen and broke a few of the roof 
slabs and bent a roof beam, and addi- 
tional timber supports for the roof were 
put in. A day or two later, while this 
reinforcing was going on, a large 
amount of rock, probably 1,000 tons or 
so, loosened and settled down on the roof 
system, crushing everything flat over 
an area about 40 ft. x 40 ft., the miners 
narrowly escaping. The trouble was 
caused by faults which had cut off the 
fallen block from the surrounding rock. 
The method to be used in repairing the 
place has not yet been decided upon. 

NORTH CAROLINA 

Crushing Iola Dump for Road Material 
and Amalgamating Fines 

Candor — At the Iola mine a rock 
breaker and screening plant have been 
installed and are now crushing the 
dump near the main shaft. A fleet of 
trucks operates night and day moving 
the rock to a siding a mile away, where 
it is shipped as road surfacing material. 

Some of the fine has been going to a 
ten-stamp mill now in operation, ground 
to forty mesh and amalgamated. Two 
discoveries of ore near surface have 
lately been made at this mine, which 
ceased operations about four years ago. 

TEXAS 

New Iron Ore Plant Under Construc- 
tion at Bowie Hill 

Linden—Pratt Bros. Iron Ore De- 
velopment Co., of Minneapolis, is erect- 
ing a 400-ton plant at Bowie Hill, near 
Linden, for crushing, screening and 
roasting iron ore. The property at 
Bowie Hill is estimated to contain 5,- 
000,000 to 6,000,000 tons of 54 per cent 
iron ore. Mining will be done by steam 
shovel. 

GEORGIA 

Mica Industry in State Said To Suffer 
from Foreign Competition 

Atlanta—The Georgia School of 
Technology, of Atlanta, has announced 
the establishment of an industrial de- 
velopment department. One of the ob- 

_jects of this department will be to in- 
terest capital in the possibilities of 
iron ore mining in Georgia, and to se- 
cure furnaces in the state to handle the 
raw product of the mines. 

J. E. Burleson, who is connected 
with the mica industry in Georgia and 
who was in Atlanta recently to obtain 
support for the proposed mica schedule, 
said: 

“A few years ago when we had the 
Payne-Aldrich tariff the mica mines 
of Georgia employed 2,000 people. Not 
half that number aré employed now 
and unless we get relief the single mine 
now operating will have to shut down 
and the industry will become a thing 
of the past in this state.” 

Mica is abundant in the western and 
northwestern part of the state. Mr. 
Burleson pointed out that while the 
manufacturers of mica products are 
protected by tariff, the mining opera- 
tors are forced to come in direct com- 
petition with the coolie labor of British 
India. 
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THE MARKET REPORT 

Daily Prices of Metals 

Copper, N. Y., Tin | Lead | Zine 
net refinery* . —— 2 ae | 

March |” Fmectrolytic | 99 Per Cent | Straits | N.Y St. L. | St. L. 

17 11.75 27.25. | 28.25 4.00 4.00 4.75 
18 | El.f5 27.00 28.00 4.00@4.15 4.00 4.70@4.75 
19 | 11.75 27,00 | 28.00 |4.00@4.15| 4.00 |4.70@4.75 
21 ‘11.75@12.00) 27.25 | 28.25 4.00@4.20 4.C0 | 4.70 
22 11.75@12.00 27.50 | 28.25 4.00@4.20 4.00 4.70 
23 11.75@12.00 28.50 | 29.25 4.00@4.20 4.00 | 4.70 

*These prices correspond to the following quotations for copper, “delivered’’: 
12, 12, 12, 12@12.25, 12@12.25, and 12@12.25c. 

The above quotations are our appraisal of the average of the major markets based 
; ——— on sales as made and reported by producers and agencies, and represent to 

e best of our judgment the prevailing values of the metals or deliveries constituting 
the major markets, reduced to the basis of New York, cash, except where St. Louis 

the normal basing point, or as otherwise noted. 
Copper is commonly sold “delivered,” which means that t 
the refinery to the buyer’s destination. 

All oe are in cents per pound. 
e seller pays the freight from 

Quotations for copper are for ordinary forms of wire bars, ingot bars and cakes. 
For ingots an extra of 0.05c. per lb. is charged and there are other extras for other 
shapes. Cathodes are sold at a discount of 0.125c. per Ib. 

Quotations for zinc are for ordinary Prime Western brands. Tin is quoted on the 
basis of spot American tin, 99 per cent grade, and spot Straits tin. 

London 

| Copper | | 
| = - Tin Lead Zine 

March | 8 a dard Electro- | - | ne 
| _ Spot 3m | lytic | spot | 3M | Spot | 3M | Spot | 3M 

17 | 67 664 | 70$| 156 | 1593 | 18% | 19 | 24% | 25% 
ig | 68 66 | 70h| 1542] 1578) 18% | 19 | 25 253 
oe ty ot Sot Behr L cae 8) akecdh imeae.. tad vt aie tee 
21 | 673 | 663 70h, 186’) i590) | 19 | 19) | 25 26 
22 68 663 703, 157 1603 | 19 19$ | 252 | 268 
23:| 69 | 68 | 7141 1603 | 164 | 19% | 19% | 25% | 265 

The above table age the closing quota 
prices in pounds sterling per ton of -240 Ib 

tions on the London Metal Exchange. All 

Silver and Sterling Exchange 

Silver Silver 

Sterlin Sterli 

Mar. | Huchange |“ew, York-New York |, aon || Mar.(iixchange| Now Zork: |New York! 5 son 
Origin’ | Origin [||| | Origin’ | Origin | 

17 3892 994 553 324 21 391 994 57% 33% 
18 3904 994 564 323 22 3904 994 5832 344 - 
19 3903 994 572 334 || 23 3904 994 562 | 33% 

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. 

London quotations are in pence per troy ounce of 

Metal Markets 
New York, March 23, 1921 

Though not characterized by more 
than the usual amount of  buy- 
ing of the last few months, the 
tone of the market is _ distinctly 
encouraging. An increasing number 
of sellers are becoming disinterested 
factors at present prices. Many 
large consumers are making _in- 
quiries, but do not seem disposed to 
place orders and expect to be offered 
cut prices, as in the past. When they 
find that metal is not obtainable below 
the quoted market, they may become 
more active purchasers. Several factors” 
have influenced the firmer feeling. Lon- 
don has been wavering less, and in the 
last three days has shown.a -distinctly 

firmer tendency all around; business 
conditions seem to be improving in cer- 
tain industries; and further curtail- 
ments of production are taking place. 
Mexican production during recent weeks 
has been particularly small, both on 
account of the low prices realized and 
because of the railroad strike in that 
country. Zine seems to be the only 
metal which has so far not responded 
to the better sentiment. 

Copper 
Most of those interests which have 

been selling copper at 12c. delivered, 
seem to have disposed of their current 
output, and it is doubtful if any large 
tonnage could now be obtained at this 
price. Consumers do not seem disposed 
to pay more, however, so the market 

has temporarily reached a deadlock. 
Most of the few domestic sales for the 
last three or four days have been con- 
fined to copper for forward delivery, 
and commitments have been made for 
shipment as late as July. Future busi- 
ness, however, has commanded a pre- 
mium of about ten points a month. The 
large producers continue to hold at 13c. 
delivered, and, if they persist in this 
policy, the price may reach that figure, 
as the production of those willing to sell 
for less does not seem quite sufficient 
to satisfy the demand. 

Export business has been about the 
same as in the last few weeks, and is 
confined largely to sales to Germany, 
both directly, for cash, and to a less 
extent through the Copper Export As- 
sociation. 

Further curtailments in the copper 
industry are expected soon. The com- 
plete cessation of activities at North 
Butte is announced, and rumors are 
current of a similar action soon by some 
of the Arizona producers. The sooner 
this happens the better for the market. 

Lead 
The A. S. & R. official price continues 

at 4c., New York and St. Louis. 
The week has been a quiet one in the 

lead market. The price of 4c., St. Louis, 
seems to be temporarily accepted by 
both buyers and sellers, and we have 
heard of no business either above or 
below this figure. The New York mar- 
ket is more variable. Small tonnages 
for prompt shipment may still be ob- 
tained for 4c., but for forward delivery 
up to 4.25c. is asked, with some of the 
largest sellers out of the market. Busi- 
ness among consumers is improving 
somewhat. Inquiries have been fairly 
numerous from lead-pipe manufacturers 
in the South and Middle West, where 
building activity is said to be increas- 
ing. White lead in oil is also recog- 
nized to be a bargain at current prices, 
and is, therefore, in more demand than 
for some time. The battery business is 
experiencing a seasonal increase. Cable 
manufacturers have been using a fair 
amount of lead for some time. Chem- 
ical lead, 4.25c., St. Louis. 

Zinc 
Zine continues weak. Practically all 

the demand is from galvanizers, but in- 
quiries were more active yesterday, 
particularly from some of the larger 
interests in the Middle West. “Brass- 
special” zinc commands about ten 
points premium over Prime Western, 
and “high grade” continues to be sold 
at about 7c., delivered at eastern points. 

Tin 
A slight improvement can be noted 

in the tin market, coupled with the 
steadier conditions in London. Yester- 
day there were more buyers than sellers 
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here in New York, and some of the 
larger consuming interests seem to be 
coming into the market. Electrolytic 
continues to be marketed to the extent 
of current production, which is now 
about 800 tons per month. The price 
received is practically the same as for 
Straits. 

Straits tin for future delivery: March 
17th, 28.50@29c.; 18th, 28.50@29c.; 
19th, 28.50@29c.; 21st, 29@29.25c.; 
22d, 28.50@29c.; 23d, 30.50@81c. 

Arrivals of tin, in long tons: March 
16th, Buenos Aires, 5; 18th, Straits, 
150; China, 5; 19th, Batavia, 200; 
Liverpool, 25; 21st, Straits, 475; China, 
50; 22d, Liverpool, 50. 

Silver 
The strength of the silver market 

was due to buying for the Indian ba- 
zaars and to bear covering; but ap- 
parently the demand has been satis- 
fied, for a sharp reaction occurred to- 
day, the London price falling 1d. over- 
night to 334d. The New York market 
has closely followed London, and closes 
quiet on prospect of the Easter holi- 
days. 

Mexican Dollars—March 17th, 423; 
18th, 424; 19th, 484; 21st, 43%; 22d, 
4434; 23d, 43. 

Gold 
Gold in London: March 17th, 105s. 

4d.; 18th, 105s.; 21st, 104s. 10d.; 22d, 
105s.; 23d, 105s. 

General stock of money in the United 
States, March 1: Gold coin (including 
bullion in Treasury), $2,916,884,770, 
standard silver dollars, $269,802,326; 
subsidiary silver, $271,204,125; United 
States notes, $346,681,016; Federal 
Reserve notes, $3,345,123,895; Federal 
Reserve Bank notes, $207,446,400; Na- 
tional Bank notes, $727,793,864; total, 
$8,084,936,396. The proportion of gold 
to paper money continues to increase. 

Foreign Exchange 
European exchanges have been dull. 

Italian lire showed a marked advance 
last week, but have been weaker again 
in the last three days. Chinese rates 
are strong. On Tuesday, March 22d, 
francs were 6.95c.; lire, 3.855c.; and 
marks, 1.61c. New York funds in 
Montreal, 1323 per cent premium. 

Other Metals 
Aluminum—List prices of 28@28.5c. 

are nominal. Outside market, 23@24c. 
per lb. Market quiet. 

Antimony — Chinese and Japanese 
brands, 54@5ic.; market quiet. W.C.C. 
brand, 52@6c. per Ib. Cookson’s “C” 
grade, spot, 9c. Chinese needle anti- 
mony, lump, nominal at 44c. per lb. 
Standard powdered needle antimony 
(200 mesh), 64@6%c. per lb. Demand 
light, with heavy supplies available. 

White antimony oxide, Chinese, 
guaranteed 99 per cent Sb.0;, whole- 
sale lots, 7c. 

Bismuth—$1.50@$1.65 per Ib., 500- 
Ib. lots. 

Cadmium—Nominal, $1.10 per Ib., in 
1,000-lb. lots. Price reduced as a re- 
flection of London drop. Smaller quan- 
tities, $1.10@$1.25 per Ib. 
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Cobalt—Metal, $4.50 per lb.; black 
oxide, $3@$3.10 per lb. in bbls.; sul- 
phate, $1.35 per Ib. in bbls. 

Iridium—Nominal, $250@$300 per oz. 

*Molybdenum Metal in rod or wire 
form, 99.9 per cent pure, $32@$40 per 
Ib., according to gage. 

Nickel—Standard market, ingot, 41c.; 
shot, 41c.; electrolytic, 44c. Small ton- 
nages, spot, 38@40c. 

Monel Metal—Shot, 35c.; blocks, 35c., 
and ingots, 38c. per lb., f.o.b. Bayonne. 

Osmium—Open market, $70@$80 per 
troy oz. 

Palladium—$65@$70 per oz. 

Platinum—$72@$75 per oz. 

Quicksilver—Nominally, $46@$47 per 
75-lb. flask. San Francisco wires $45. 
Market dull. 

*Rhodium—$200@$225 per troy oz. 

Ruthenium—$175@$200 per troy oz. 

*Selenium—Black powdered, amor- 
phous, 99.5 per cent pure, $2@$2.25 per 
Ib. 

*Thallium Metal—Ingot, 99 per cent 
pure, $20 per lb. 

*Tungsten Metal—Wire, $35@$60 per 
kilogram, according to purity and gage. 

Metallic Ores 

Chrome Ore—Guaranteed 50 per cent 
Cr.0; foreign ore with a maximum of 6 
per cent silica, 45@50c. per long ton 
unit, f.o.b. Atlantic ports. 

Iron Ore—Lake Superior ores, per 
ton, Lower Lake ports: Old Range bes- 
semer, 55 per cent iron, $7.45; Mesabi 
bessemer, 55 per cent iron, $7.20; Old 
Range non-bessemer, 514 per cent iron, 
$6.70; Mesabi non-bessemer, 512 per 
cent iron, $6.55. 

Magnetite Ore, f.o.b. Port Henry, 
N. Y.: Old bed 21 furnace, $5.80; old 
bed concentrates, 63 per cent, $6.70; 
Harmony, cobbed, 63 per cent, $6.70; 
new bed low phosphorus, 65 per cent, 
$9.50. 

Manganese Ore—35@40c. per unit, 
seaport; chemical ore (MnO.) $60 per 
gross ton, lump; $70@$75 per net ton, 
powdered. Market dull. 

Molybdenum Ore—85 per cent MoS., 
55@60c. per lb. of contained sulphide, 
New York. 

Tantalum Ore—Guaranteed minimum 
60 per cent tantalic acid, 50c. per Ib. 
in ton lots. 

*Titanium Ores—Ilmenite, 52 per cent 
TiO:, 13@2c. per lb. for ore. Rutile, 95 
per cent TiO,, 12c. per lb. for ore, with 
concessions on large lots or contracts. 

Tungsten Ore—Scheelite or wolfram- 
ite, 60 per cent WO; and over, per unit 
of WOs, $3@$3.25, f.o.b. Atlantic ports. 

Uranium Ore (Carnotite)—Ore con- 
taining 14 per cent U:0; and 5 per cent 
V0; sells for $1.50 per lb. of U;0; and 
75c. per lb. of V:0:; ore containing 2 
per cent U,0; and 5 per cent V.0;, sells 
for $2.25 and 75c. per lb., respectively; 
higher U;O, and V:0; content com- 
mands proportionately higher prices. 

1Furnished by Foote Mineral Co., Phila- 
delphia, Pa. 
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Vanadium Ore—$1.50 per lb. of V:0, 
(guaranteed minimum of 18 per cent 
V:0;), New York, 

*Zircon—Washed, iron free, 3e. per lb. 

*Zirkite—According to conditions, $70 
@$90 per ton, carload lots. Pure white 
oxide, 99 per cent, is quoted at $1.15 
per lb. in ton lots. 

Zinc and Lead Ore Markets 

Joplin, Mo., March 19—Zinc blende, 
per ton, high, $23.90; basis 60 per cent 
zinc, premium, $22.50; Prime Western, 
$21; fines and slimes, $20@$17.50; 
calamine, basis 40 per cent zinc, $12. 
Average settling prices: Blende, $22.20; 
calamine, $16; all zine ores, $22.19. 

Lead, high, $43.25; basis 80 per cent 
lead, $40; average settling price, all 
grades of lead, $41.83 per ton. 

Shipments for the week: Blende, 
6,523; calamine, 20, lead 1,562 tons. 
Value, all ores the week, $210,560. 

Some lead ore was settled for as high 
as $50 basis, purchased months ago, 
and considerable lead was settled for 
on $35 basis, purchases of the last few 
weeks. The advance to $40 this week 
brought on the market considerable re- 
serve ore. Zine ore was purchased 
again this week on $22.50 basis, but 
it was a decreased tonnage. Output- 
ting continues around 7,300 tons per 
week, while the average purchase this 
year has been but 5,375 tons per week. 
Estimates of ore stocks in bins are 
from 70,000 to 80,000 tons. 

Platteville, Wis., March 19—Blende, 
basis 60 per cent zinc, $26 per ton. 
Shipments for the week: Blende, 833 
tons. Shipments for the year: Blende, 
8,798; lead, 510 tons. Shipped during 
the week to separating plants, 337 tons 
blende. 

Non-Metallic Minerals 

Asbestos — Crude, No. 1, $2,000@ 
$3,000; No. 2, $1,400@$2,000; spinning 
fibres, $400@$1,000; magnesia and com- 
pressed sheet fibres, $325@$500; shingle 
stock, $110@$150; paper stock, $60@ 
$75; cement stock, $17.50@$30; floats, 
$8.50@$15, all per short ton, f.o.b. 
Thetford, Broughton, and Black Lake 
mines, Quebec, Canada; 5 per cent to 
be added as export sales tax. 

Barytes—Crude, 88 to 94 per cent 
barium content, $10@$12 per net ton; 
ground (white) $24@$30 in bags, car- 
load lots; (off-color) $22@$26 in bags, 
carload lots; all f.o.b. South Carolina 
points. Foreign barytes, prime white 
material, $25 per net ton f.o.b. Atlantic 
seaports. Western grades, $24.50. 

Chalk—English, extra light, 5@b54c. 
Domestic light, 44@5c.; heavy, 4@4éc. 
per lb., all f.0.b. New York. 

China Clay (Kaolin)—Crude, $8@ 
$10; washed, $10@$12; powdered, $15@ 
$20; bags extra, per net ton, f.o.b. 
mines, Georgia; powdered clay, $15@ 
$20, f.o.b. Virginia points. Domestic 
lump, $10@$20; powdered, $25@$30; 
imported lump, $15@$25, f.o.b. Ameri- 
can ports; powdered, $35@$45, f.o.b. 
New York. 
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Feldspar—Crude, $8@$14 per gross 
ton, f.o.b. Maryland and North Caro- 
lina points; $7.50@$10, f.o.b. Maine; 
ground, $27@$30, car lots, f.o.b. Balti- 
more; ground, $17@$21, f.o.b. North 
Carolina points; $17@$21 per ton, Ne. 
1 ground, f.o.b. New York State; $21@ 
$23 per ton, ground, f.o.b. Maine. 

Fluorspar — Gravel, guaranteed 85 
per cent calcium fluoride: and not over 
6 per cent silica, $20 per ton, f.o.b. 
Illinois mines, and $20, f.o.b. Ken- 
tucky; ground, suitable for acid, chem- 
ical or enameling purposes, $60; lump, 
$17.50, f.o.b. Heathden, N. M. In Canada 
85 per cent calcium fluoride sells for $20 
per ton, f.o.b. Madoc; output limited. 
Canadian price generally $18 (Canadian 
(currency) per ton, f.o.b. mines. 

Fuller’s Earth—$16 per ton, carload 
lots, f.o.b. mines. 

Graphite—Ceylon lump, first quality, 
8@9c. per lb.; chip; 7c.; dust, 54c. No. 
1 flake, 7c.; high-grade amorphous 
crude, 3c. 

Gypsum—Plaster of paris in carload 
lots sells for $4.25 per 250-lb. bbl., 
alongside dock, New York. Raw crushed 
rock, $3.50@$4.50; calcined stucco, $9; 
f.o.b. works, Illinois. 

Kaolin—See China Clay. 

Limestone—Crushed, New York State 
shipping points, 3 in. size, $1.40@$2 
per net ton; 14 in., $1.50@$2. Prices 
for other sizes practically the same. 
Agricultural limestone, $2.50@$4.50 per 
net ton, f.o.b. eastern shipping points, 
depending upon analysis. 

Magnesite, Calcined — High - grade 
caustic calcined, lump form, $30@$35 
per ton, carload lots, f.o.b. California 
points. In Chicago district, $57.70; 
Atlantic seaboard, $60. 

Dead - Burned — $38 per net ton, 
Chewelah, Wash.; $58@$64, Chester, 
Pa. Austrian grade, $55@$60 per ton, 
f.o.b. Baltimore. (Magnesite brick— 
See Refractories.) 

Mica—India block mica, slightly 
stained, per lb.: No. 6, 35c.; No. 5, 
$1.20; No. 4, $2.50@$3; No. 3, $3.50@ 
$4; No. 2, $4.50@$6; No. 1, $5.50@ 
$6.50. Clear block: No. 6, 50c.; No. 5, 
$1.75; No. 4, $3.25; No. 3, $5; No. 2, 
$6.50; No. 1, $8; Al, $6.50@$8.50; extra 
large, $25; ground, wallpaper grade, 
$90@$160 per ton (depending upon 
quantity); all f.o.b. New York. 

Monazite — Minimum of 6 per cent 
thorium oxide, quoted $30 per unit, duty 
paid. 

Phosphate Rock—Domestic demand 
weak; movements of stocks into con- 
suming channels reported slow. Per 
long ton, Florida ports: 77 per cent 
tricalcium phosphate, $12; 7E per cent, 
$11.50; 75@74 per cent, $11; 70 per 
cent, $8.35; 68 per cent, $7.85; 68@66 
per cent, $7.60. 

Pumice Stone—Imported, lump, 4@ 
50c. per lb.; domestic lump, 6c.; 
ground, 4@7c., all f.o.b. New York. 

Pyrites—Spanish fines, per unit, 16c., 
c.i.f. Atlantic seaport; furnace size, 

164c.; Spanish lump, 14@15c.; domestic 
fines, f.o.b. mines, Georgia, 12 @ 14c. 
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Quartz—(Acid tower) fist to head, 
$10; 13 to 2 in., $14; rice, $17; all net 
ton, f.o.b. Baltimore; lump, carload lots, 
$5@$7.50 net ton, f.o.b. North Carolina 
mines. 

Sulphur—$18 per ton for domestic; 
$18@$20 for export, f.o.b. Texas and 
Louisiana mines. Market quiet. 

Tale—Paper making, $11@$20 per 
ton; roofing grades, $8.50@$13; rubber 
grades, $11@$18; all f.o.b. Vermont. 
California talc, $18@$40, talcum powder 
grade. Southern talc, powdered, car- 
load lots, $10@$14 per ton; less than 
carload, $25, f.o.b. cars; freight to New 
York $5.25 per ton, carload lots; less 
than carload lots, $9.25. Imported, 
$35@$40; Canadian, $20@$40 per ton. 

Mineral Products 

Arsenic—White arsenic, 8@9c. per 
Ib. in carload lots. Decline due to a 
further falling off in demand for arseni- 
cal products for use in agricultural 
work. Market quiet and dull. 

Sodium Nitrate—$2.75@$2.80 per 
ewt. ex vessel, Atlantic ports. Market 
quiet. 

Sodium Sulphate—For 95 per cent 
material, $20 per ton, f.o.b. mines, 
Idaho and Arizona, spot and six 
months’ contract; $30 per ton, New 
York, 

Potassium Sulphate—Domestic, $220 
@$230 per net ton, basis 90 per cent, 
f.o.b. New York. 

Ferro Alloys 

Ferrotitanium—For 15 to 18 per cent 
material, $200@$225 per ton, f.o.b. 
Niagara Falls, N. Y. 

Ferrocerium—Per Ib., $12@$15. 
Ferrochrome—Carload lots, spot and 

contract, 60 to 70 per cent chromium, 6 
to 8 per cent carbon, 15c. per lb. of 
chromium contained; 4 to 6 per cent 
carbon, 144c., f.o.b. works. 

Ferromanganese—Domestic 76 to 80 
per cent, $90@$95, f.o.b. furnace; re- 
sale, $90, delivered; English, $90@$95, 
c.if. Atlantic seaports. Spiegeleisen, 
18@20 per cent, $30, f.o.b. furnace. 

Ferromolybdenum—Standard grades, 
carrying from 50 to 60 per cent molyb- 
denum metal, with low sulphur, phos- 
phorus, and arsenic, $2.50 per lb. of 
contained metal, f.o.b. works. 

Ferrosilicon—For 10 to 15 per cent, 
per gross ton, f.o.b. works, $55@$60; 
50 per cent, $85@$90; 75 per cent, 
$145@$150. 

Ferrotungsten—Domestic, 70 to 80 
per cent W, 50@55c. per lb. of con- 
tained tungsten, f.o.b. works. Foreign, 
60c. 

Ferro-uranium—35. to 50 per cent U, 
$6 per Ib. of U contained, f.o.b. works. 

Ferrovanadium—Basis 30 to 40 per 
cent, $5 per Ib. of V contained, plus 
75c.@$2 differentials and according to 
silicon content, f.o.b. works. 

Metal Products 

Copper Sheets—Current New York 
list price, 204@20%c. per lb.; wire, 14.50 
@15c. 
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Lead Sheets—Full lead sheets, 8c.; 
cut lead sheets, 8ic. in quantity, mill 
lots. 

Nickel Silver — 33ic. per lb. for 18 
per cent nickel. 

Yellow Metal— Dimension sheets 
18%c.; sheathing, 174c.; rods, § to 3 in., 
153c. 

Zine Sheets—$11 per 100 Ib., less 8 
per cent on carload lots, f.o.b. smelter; 
zine plates, 10c. per Ib. 

Refractories 

Bauxite Brick—56 per cent alumina, 
$160 per 1,000, f.o.b. Pittsburgh. 

Chrome Cement—40@45 per cent 
Cr,0;, $45@$50 per net ton, and $55 in 
sacks, carload lots, f.o.b. eastern ship- 
ping points. 

Chrome Brick—Straights, $80 per net 
ton, shipping point; arches, keys, 
wedges, $85; splits, soaps, $100. 

Fire Brick—First quality, 9-in. shapes, 
$55@$60 per 1,000, Pennsylvania, Ohio 
one Kentucky. Second quality, $45@ 

Magnesite Brick—9-in. straights, $90 
@$100 per net ton; 9-in. arches, wedges 
and keys, $105; soaps and splits, $120. 

Silica Brick—9-in., per 1,000: $45@ 
$55 in carload lots, f.o.b. shipping 
points. 

The Iron Trade 

Pittsburgh, March 22, 1921 

Production of steel on the part of the 
Steel Corporation has been decreasing 
more sharply, but the decrease has 
farther to go, being still well above the 
rate of the independents. 

As was the situation in the review 
a week ago, sheets show the only 
marked decline among the prominent 
finished-steel products. Black sheets 
can now be had in single carloads at 
3.85c. and galvanized at 5c., and in one 
transaction, involving heavy gages, a 
base price of 4.75c. was done on gal- 
vanized. Bars remain at 2c. and 
shapes and plates at 2.10c., one or two 
mills taking single carloads. 

The demand for steel products has 
made a slight further gain, chiefly in 
releases on orders previously suspended. 

Pig Iron—The first important in- 
quiry for basic pig iron for some time 
has just developed, there being three 
lots in the market, aggregating 5,000 
tons. The merchant furnaces are firm 
at their previous quotation of $25, Val- 
ley, and it now seems improbable that 
steel works will try to take the busi- 
ness, and some may go to middlemen 
with some speculative iron. Bessemer 
remains nominal at $27, and foundry 
is quotable still at $26, with light de- 
mand. 

Semi-finished Steel — Sheet bars 
quoted at $38, or $2 decline, without 
takers. Billets nominal at the same 
price. 

Coke 

Connellsville—Furnace, $4.50@$5.00; 
foundry, $5.50@$6.00. 
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World’s Zinc Industry Depressed 

Germany’s Production of Cheap Zinc Under Present Light Consumption Prevents Rise— 
Belgium Unable To Compete in Quiet World Market — United States 

Production Heavily Curtailed—Zine Should Recover Quickly 

is the apparent ability of one country, Germany, to 
outsell the world. All other important zinc-producing 

countries, in particular Belgium, the United States, and 
Australia, are not meeting the low prices at which Germany 
is offering zinc abroad. As a result of this situation, the 
entire zinc market of the world is in an unhappy position. 
Almost every zinc-producing country is disposing of its 
output, in whole or in part, at prices almost universally 
below the cost of production, and the United States zinc 
industry especially is feeling acutely the effect of European 
competition. Production has been curtailed from month to 
month in an effort to meet the situation, but without any 
result in stimulating the domestic market. Importations 
are continually threatening the market, regardless, seem- 
ingly, of how low it drops. 

Primarily, German competition in zine at low prices is 
possible because of the low value of the mark, and trading 
is being pushed to the limit by the Germans in an un- 
doubted effort not only to regain some measure of the hold 
exercised upon the world’s zinc trade before the war, but 
also to convert a valuable domestic resource into much- 
needed cash. Of course, the low value of the mark alone 
does not allow of cut-throat competition. It is only be- 
cause of the fact that labor and fuel costs are paid in de- 
preciated paper currency at a rate far lower than the 
equivalent in any other important competing country that 
Germany can underbid other zinc producers. 

Ts KEY TO THE DEPRESSION in the zinc market 

Belgium’s Unfavorable Position 

The resultant disorganization in the world’s zinc markets 
has left Belgium and Australia in peculiar positions. The 
Belgian producers are holding their zinc output, which is al- 
most entirely smelted from Australian concentrates, at a 
price of about £34 per long ton, which is more than 30 per 
cent higher than the present London quotations for spot 
zinc, and it is reported that they have succeeded in ob- 
taining a loan on their stocks. Belgian zinc-smelting 
companies have contracted to take deliveries of Australian 
concentrate at prices equivalent to about £94 per ton laid 
down at Antwerp. These contracts were made at a time 
when zinc was selling for much higher prices and when 
Belgium had begun to make determined efforts to regain her 
position in the zinc industry. The eagerness of the Bel- 
gian operators to book shipping from Australia (Port Pirie) 
incidentally has kept the freight rates between the two 
points at a high level. Belgium cannot profitably produce 
zinc under present prices of concentrates and market con- 
ditions. 

German zinc production is not large, possibly a third as 
much as the monthly production of the United States, but 
it is sufficient under the present state of affairs and the 
demoralized markets to cut a big figure in cheaply supply- 
ing a good part of the world’s light requirements. Ger- 
many is relying entirely on her own resources in produc- 
ing zinc, as the supply of Australian concentrates normally 
furnished the country has been entirely cut off. Although 
the result of the recent Upper Silesian plebiscite has not 
been definitely announced, it seems to insure German re- 
tention of the rich and favorably located zinc deposits in the 
province and to strengthen Germany’s importance as a zinc 
producer. 

That Germany is making a strong bid for her former 
share of Broken Hill concentrates seems evident from 
present market tactics and from advices abroad, where the 
impression is prevalent that inasmuch as Australia is deny- 
ing the German zinc industry a supply of concentrates, 
Germany is doing and will do everything in her power to 
depress the zinc industry of that continent. The great 

advantage possessed by Germany in carrying out this policy 
is the low foreign exchange value of the mark. Desirable 
as it may be to solve the perplexing problem of exchange 
and to introduce some measure of stabilization, it matters 
little to Germany how low present exchanges are so long 
as they do not fluctuate greatly. 

Zine Prices Respond to Political Situation 

The inability of the Allies and Germany to reach an 
agreement over reparations, and the steps consequently 
taken by the Allied countries to enforce penalties, have re- 
sulted in stiffening the price of zinc, and arresting a decline 
that has been proceeding for months. However, it is no- 
ticeable that the London spot quotation for zinc was in- 
fluenced more than was that for futures, indicating that 
the London market discounts the duration of the present 
situation and that there is little reason for becoming over- 
optimistic regarding the duration and effect of the present 
political conditions with respect to zinc. 

The pre-war London average price of zinc was about 
£24. For many years it averaged annually below this price 
and for a few above it. The price today varies around 
£25, somewhat above the pre-war average, although it had 
been quoted lower earlier in March. London zinc quotations 
generally show a thorough deflation to the pre-war level, 
and American quotations are below this level. It must not 
be forgotten that practically the entire world calculates, 
internationally, on the basis of the pound sterling, despite 
the strong attempt made by American financial interests to 
introduce the stable United States dollar in foreign trade 
settlements, and hence, although zinc in the United States 
is considered to have dropped much below its pre-war price, 
the extent of the deflation in other countries, particularly in 
London, may still be considered as not having progressed 
the same distance. This is not meant as an inference that 
zinc will go lower, but to serve as a reminder that world- 
wide deflation seemingly has no definite level. 

The absence of a real consuming demand all over the 
world serves to keep the zinc market in its present condition. 
In the United States little zinc is being consumed compared 
with the normal demand, so that with the great decrease 
in production any sudden increase in consuming demand 
would probably be difficult to meet with domestic supplies 
alone. Zinc is in a good statistical position and should be 
one of the first metals to recover. Stocks on hand at the 
beginning of 1921 are estimated by the U. S. Geological 
Survey at about 71,000 tons, or more than two months’ con- 
sumption based upon the 1920 record. The present low pro- 
duction should be of material assistance in making inroads 
in this surplus. 

It is out of the question for the domestic market to rise 
under the influence that European zinc conditions now exert 
over the world’s market. Although the United States pro- 
duces the greatest proportion of the world’s zinc, prices are 
controlled by minority outputs. Sentiment abroad, particu- 
larly in Belgium, seems to center around the possibility of 
large quantities of zinc being required in the upbuilding 
of the devastated area in France. The Belgian producer 
would like to have the price of zinc somewhat nearer cost 
of production, and loses sight of the fact that present costs 
of production have little to do with the marketing of any 
product, agricultural or mineral, the world over. 

American producers will undoubtedly seek a higher tariff 
as a solution to their difficulties, but they should not lose 
sight of the fact that the tariff alone is not a complete 
cure, as their own industry is linked closely to the general 
prosperity in this country, to the steel trade, paint trade, 
building construction, and other activities no one of which 
is in a happy or satisfactory position. 
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COMPANY REPORTS 

American Smelting & Refining Co. 
Reports Improvement 

The annual report of the American Smelting & Refining 
Co. for the year 1920 states that the net income amounted 
to $6,674,778, after deducting all charges, depreciation, and 
Federal taxes, compared with $5,595,584 for 1919. Consoli- 
dated general income and loss sheet follows: 

Year Ended Year Ended 
Dec. 31, 1920 Dec. 31, 1919 

Total net earnings of operating pioperties.. $14,175,693.44 $13,386,253.49 
Other income—net: 

Interest, rents, dividends, commission ,ete.. 1,572,021. 83 1,309,489. 44 

CE TORR, & bidig dx sonic dwe ec vnede os cue $15,747,715.27 $14,695,742 .93 
Administrative expenses. ..............02055 1,166,340. 87 932,693.24 
Research and examination expenses ......... 312,295.87 83,758.95 
Corporate taxes (including estimated Federal 
EME ce idee «oii vata od cage caccanenwne 979,458.96 814,275. 82 

Interest on 5% first mort. bonds outstanding.. 1,592,834.94 1,605,949. 16 
Interest on Rosita Coal & Coke Co., 6% col- 

lateral trust bonds outstanding ............ 71,135.00 11,414.22 
DRMUIIOI ours oo 5 wadls ctv nscaseeeecs sles 3,500,244. 69 3,514,097 .90 
Ce RNIN oo dee teccuhe weten sawn’ 964,983.64 1,687,881 .99 
Miscellaneous profit and loss adjustments..... ’ 485,642.60 450,087.08 

Total charges. . $9,072,936.57 

$6,674,778 .70 

$9,100, 158.36 

Wet imeome $08 the GOO. a oiscikc cs ccccecccccies $5,595,584.57 

Less dividends: 
Total preferred stocks........cccccevesees 
FORE COMIN Sa deca ces cede cudndess<ee. 

Profit and loss surplus at beginning of year..... $25,974,571.20 

Profit and loss surplus at end of year.......... $25,987,292. 65 

$4,222, 137.25 $4,241,322.25 
6,662,057. 25 6,681,242.25 

$27,060,288. 88 

$25,974,571. 20 

A table of production and receipts from sales of metal 
follows: 

Production 

1920 1919 
Cs Ciba oes sho 86 hak Sweet 2,190,041 

RS re fee ee 77,732,911 78,200,298 
Platinum and palladium, 07................ 936 1,824 
WIL MEIIG Gicorg & < 5ateecnee nwadaceuewund ae 205,249 208,439 
Copper, Ib...........ceeceeeeeeeeeeeeeeee 590,850,000 705,676,000 
MUNIN oo oho oko vb visa as ae Viera vas scare 106, .375,3 
OMIT oo oi, op io din Pov ee. Recreate oieita ees 375,167 662,637 
ME PN xe ails vase ta Bee c ds epee iene 18,511,160 15,340,000 
Sulphuric acid, Ib......................-++ 51,688,000 40,362,000 
AN TURE Dard dota nisin 0956.2. 6% Co Som oie SRS 17,695,266 9,359,541 
Copper sulphate, Ib..............--.+--+-- 3,608,172 3,675,499 
BipeGdet MOEA Us occ ice ee ne neee 1,549,426 884,438 
SINIEE CIOMIOING Sle 6656.6. 6.0 ci svc item cs cue 8,154,734 4,988,000 

During 1920 the companies underwent the same general 
experience as did practically all other industrial companies 
engaged in business in the United States. The earlier part 
was quite satisfactory, but the latter part of the year was 
one of declining business and consequent lessened profits. 
Nonetheless, the entire year shows a surplus of $12,721 over 
and above all fixed charges, including the preferred divi- 
dends and a 4 per cent dividend upon the common stock of 
the smelting company. This compares with a deficit in the 
year 1919 of $1,085,657. 

Hecla Mining Co. Makes Large Payments 
Lead; Idaho 

A report of operations of the Hecla’ Mining Co. for the 
calendar year 1920 states that 33,717,468 lb. of lead and 
924,179 oz. of silver were produced from 264,093 tons of ore 
mined or shipped. Net income from ore sales, interest, and 
rents amounted to $2,573,840.08. Expenditures covering 
mine development, mining, milling, and miscellaneous 
expenses totaled $1,285,882.56. Reserves for depreciation 
were $99,891.41. Net profit was $1,188,066.11, from which 
dividends amounting to $650,000, and taxes ($303,137.37) 
and litigation settlements ($450,000) were paid, together 
with surplus debits of $5,367.54 a total of $1,408,504.91. 
The sum of $220,438.80 was drawn from surplus account of 
Dec. 31, 1919, amounting to $2,235,024.74, leaving a surplus 
on Dec. 31, 1920, of $2,014,585.94. 

Shattuck Arizona Copper Co. Ceases 
Productive Operations 

A report of the Shattuck Arizona Copper Co. for the year 
1920 states that productive operations were stopped on 
Oct. 29, 1920, owing to the heavy loss on sales of copper. 
There was produced during the year, 2,374,148 lb. copper, 
8,279,678 lb. lead, 401,626 oz. silver, and 4,971 oz. gold. Net 
operating cost amounted to 23.524c. per lb. of copper and 
5.394c. per lb. of lead milled. The average price received 
for copper was 18.257c. per lb. and for lead 8.182c. per Ib. 
Sales of copper amounted to 4,318,386 lb., which included 
some unsold copper carried over from 1919. Income account 
follows: 

Gross value of production.................... $1,529,669. 89 
ide da tine cain nodaad-ae becuse 1944.55 

Miscellaneous receipts..................00000 7,309.27 

ee eee ene wee EE COE EERO CER Ce eee $1,582,923.71 
Mining and development work, refining and 
WUBI sy 666.5 x da elec ducacancucaande' $1,557,565. 67 

General administrative expense and taxes....... 52,306.02 1,609,871. 6% 

Wh Ck Veta Suicweuatnws Ato uantesedcdesndi eas 26,947 .9 
Reserved for depletion of mine................ $99,765.55 . a 
Reserved for depreciation of plants and equip- 

Wa astiad Cadaueeccadewiasedadericate 112,401.64 212,167.19 

Net loss for year, carried to surplus...................¢..00- $239,115.17 
Surplus Account 

WEG BING 20s NOU ods 5 oo cecil odkicscdecs $557,670.78 
Deduct net loss for year 1920............... 239,115.17 

Sy BI BU CG a vi cc dn sien cs Sem eacawsndads $318,555.61 

Goldfield Consolidated Mines Co.’s 
Surplus Decreases 

Gold; Nevada 

The fourteenth annual report of the Gcldfield Consoli- 
dated Mines Co. for the year ended Dec. 31, 1920, states that 
during that year the entire property was held under lease 
by the Goldfield Development Co., which performed consider- 
able underground work and mill repairs, in preparation for 
milling low-grade ores on a large scale. It began operat- 
ing the mill during the latter part of the year, but, owing 
to high costs and low grade of the ore, the attempt proved 
unprofitable, and, accordingly, the development company re- 
linquished the lease at the close of the year. 

The receipts for the year to the Goldfield Consolidated 
company on account of royalties and ‘rentals were $20,411, 
and the expense in this connection was $5,207. Sales of 
surplus equipment and stores totaled $57,963, and the cost 
of dismantling and hauling was $10,525. From these sources 
the total net receipts were $62,641. Profit-and-loss account 
is as follows: 

Earnings Expenses and Losses 

ME occ lowe cutee $11,215.00 Goldfield operating . 
Sere ere 9,196.25 a $5,207.00 
Bide yc c ess oe 9,155.74 General expenses... .. . 8,255.17 
Sale of junk........... 1,514.45 Taxes — state, county 
Miscellaneous receipts. . 2,373.90 and Federal........ 3,84!.61 

: tO Exploration.......... 1,592.82 
Total earnings....... $33,455.34 Uncollectable accounts 1,835.56 

Deprec'ation of build- 
ings and equipment 211,081.79 

P Deople‘icn of ores..... 14,093.73 
Reduction of surplus.... 214,875.78 Loss cn securities sold. 2,423.44 

$248,331.12 $248,331.12 

Surplus Account 

Sabai Niet: By CROP sav ine ig hediadaa cates cde Qrebebes eked $898,099.83 
FRIRPU ONIN on 855 65 3 sod een ds cv dea wandodtsneccens 214,875.78 

NO 8s tinth cand se ecuwlne sccn 4s ceueee ube catered $683,224.05 
Distribution of 3,559,148 shares of Goldfield Deep Mines Co. 
Sie CANTEEN OE DOG WOUND OE ok 555k ccc ccccweensucdcetoacke 55,428.10 

Surplus Dec. 31, 1920 $627,795.95, 
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MINING STOCKS 
Week Ended March 19, 1921 

High Low Last 
COPPER 

Gisecceves 

Kennecott. . eeeceeces 

Boston 
New York 
Boston 
Boston 
N. Y. Curb 
New York 
Boston Curb 
Boston 
N. Y. Curb 
Boston 
Boston 
N. Y. Curb 
Boston 

Open Mar. 

Boston 
New York 
Boston Curb 

oes 

3 
8 73 

*$5 50 
27 8 

i 
Boston i” 

#50 4 8=6*50 n 
Boston m4 OW 

NICKEL-COPPER 

New York 153-133 
New York Silay jaeis 

LEAD 

Wolverine.......... 

Internat. Nickel.. 
Internat. Nickel, ‘pi. ee 

ia of 101 

8 
a 
43 
a Hy 

* Cente per share. t¢ Bid or asked. 

4} 
50 473 

iv 

$ Quotations D 
84, Semr-annually. BM, Bi-monthly. K, Irregular. I, Initial. 

Last Div. 

Dome Extension. . 

Golden Cycle 
Goldfield — 

8} Baas 19,Q H 

45 Dec. ’20, 8 
8 June *20, 

ee a age 
Porcupine Crown.. 

West Dome Consol. : 

Yukon Gold 

93 May °19, 
2a Nov. "20, 

21 Jan. '21,Q 
‘| Oct. 2 
63 Sept 

18 Bept. 19! SA 
18 Dec. *20, Q 

Tonopah-Belmont. .. 
Tonopah-Divide 
a 
Ton Mining. 
Wan nd Cone Consoi.. al 

17} Dec. '18, 
“ Joes 28 

. Jan. ’21,Q 
393 Mar. ’20,Q 

est 
Eagle & Blue ees ‘ 
Electric ay ye en 
Federal M. & S 
Federal M. & S., pfd. 
Florence Silver 

31 June’20,K 
_ 

3 June ’20, ‘S 

7i May ’18,I 
*55 May ‘13, 
253 Feb. "21 Q 
“ pt. '| 

48} Dec. '20,Q 
1} Deco "17, 

*50 ee eeeceseesescesece - eras ye ag 

114 eeeeeereseeeseesee Tamarack ee 

Utah A 15% Mar. 19, het Nai et Wilbert Mining. .... 
Feb. '21,Q 

3, 
9 May ’20, 
27 Nov. ’20,Q ‘ Asbestos Corp 

une '18, -50 Asbestos Corp., pfd.. 

Dec. '20, 
Dec. '20, 
Dec. 20, 
Dec. "15, 

New Idria.......00 

Exch. High Low Last 

GOLD 
New York i 1 1 

1 5S 

wh te 

152 
*65 *53 
*9 *7 

6.75 6.60 

"1 1 4 *! 1 : 

qs * 4 
Boston Curb 1 1 

SILVER 
Boston Curb *17 
New York 2 

*38 

* 
1 June ’18, 

*13°  «*15 Apr. ’20, 
. 07, 

Toronto 
Toronto 
Toronto 
Boston -s 
Toronto *21 
Toronto ate ie 
Toronto 1.00 ‘90 
N.Y. ty 7i 7} 
New York Sebin. \eewe 
N. Y. Curb 4 13 
Toronto * an. 
Toronto *244 *244 *244 Jan. 20, K 
Toronto *17, *16 #*17° Jan.’ 

GOLD AND SILVER 
N. Y. Curb #2 *1 *2 
B Beses . xnes Nee 

*70 =4*65 4 86*67 
*8 7 

*16 0 «#14 
*9 7 

eeeeceee 

Aug. °20, Q 

ts 
*15 Aug. *18, SA" 
*8 June’ 16, 

“ut May | Je 
Jan.’ 2. 1% 

‘1s Jan. 

Set. +30" Moa 
Dec. '19, SA 

SILVER-LEAD 
N.Y. Curb “13 *11 wi Jan. Be M 

a a Ont. "20, 21.9 Montreal 
Lake J an ly *20, Salt 

Boston 

ec. '20, QX 
Apr. "20, 
Sept. *20, 

8 *8 
*63 —*52 Ss *63 oat. "19, K 
*182 “i *182 Oct. °17, 

1.60 1.50 1.50 Lg 21; K 
3.20 2.70 2.80 June "20, 

23 23 23 Nov. '20, 
*4 *3 *33 Nov. "17, 

QUICKSILVER 
Beston igus. See 

VANADIUM 
New York 314 +26 

ASBESTOS 
Montreal 178 «#4174 78 Jan. °21,QX 
Montreal 90 893 990 Jan. "21; QX 

*95 Jan. °19, 

30 Jan. °21,Q 

MINING, SMELTING AND REFINING 
*2 Ju ly 16, yon =. & Ref... 

*50 a *20,Q 

Q, Quarterly. U. 
» Inchices extra. | U. $.8m.R.& M. pf... 

- New Yorx | 8 
New York 

S 4 an. 121, 

2 on °21 

New Yor< 
New York 
Boston 

Last Div. 

Ol 
mt 
-05 
- 624 
‘3 




