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HANDLING THE = 

BIG LUMPS Two 8-4 Trauelng Grint 
The strenuous service that ore handling machinery is required to with- 
stand makes necessary the extremely rugged construction which is found 
in S-A Equipment. | 

Only machinery that is correctly designed and well built will give the 
successful results which are desired. The selection of materials entering 
into the manufacture of material handling machinery is as important as 
any other phase of the design. S-A engineers have experimented with 
cast iron, chilled iron, semi-steel, manganese steel and other alloys to 
determine their respective properties as applied to conveying equipment. 

The heavy dependable machinery that is so essential in 
the handling of ore is designed and built by S-A 
engineers. 

ENGINEERING ASSISTANCE 
Are you asking S-A engineers to aid you in preparing designs and in 
solving the conveying problems that you have? 
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Engineering service is just as much a vital part of our procedure as 
the fabrication of the work. 

Permit us to demonstrate and to actually produce for you the results 
which are possible thru the close co-operation between the customer 
and our engineering organization. 
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Taxation and the Mining Industry 

AXATION AND WAR go together: but taxation 
is with us the longer. Whether we lose or win, we 

lose; and when the ardor of fighting is long past, we 
must settle down to the payment for shot and shell, for 
scrapped airplanes and condemned uniforms; to the 
payment of what was grabbed by the owners of “war 
babies” who grew rich, and by the war claimant who 
bursts with indignation at a government which lets him 

lose money. 

Under what claim shall we get a remission of our 
heavy war taxes, and thus be protected by our benefi- 
cent Government against the grief of war? There is, 

alas, no relief—taxes and death, as we believe Franklin 
once observed, are two things which we cannot go to 

Congress to have remitted. Nature exacts the one and 

the Government the other. 
There is, however, science and efficiency in war mak- 

ing, and also in tax collecting. We did not get down to 
efficiency and economy in the carrying on of the war. 
We had no time, and our Government had forbidden 
preparation, or even the thought of preparation, lest we 
should offend the Germans. But there is nothing to 
prevent our applying our brains promptly to the taxa- 

tion problem. It is in large part a cold-blooded, unsenti- 
mental problem, and we shall have it with us a long 
time—long after we have almost forgotten that we 
paid so much of the bills of the war, and that then our 
European and Asiatic friends divided up the spoils 
among themselves and threw us the advice that if we 

had no more money for them we had better go on home 
and mind our own business. 

The debts and the running expenses of the Govern- 
ment must be paid; and we must provide money for the 
process. We shall attack the problem firmly, and every 
individual and corporation will cheerfully pay its fair 
share. The mining industry will gladly support the 
burden in proportion to its importance. We shall cut 
down our mining profits to build battleships; but we 

shall build none by shutting the mines down. That is 
the great danger from the Government side—the killing 
of the goose that lays the golden egg of taxes—and this 
is not an academic danger, for it is one of the great 
factors which dre responsible for many closed mines 
today, and for the lack of enthusiasm about reopening 
them. 

The Government will derive the maximum revenue 
from a policy and from methods of taxation which will 
enable a maximum prosperity in the mining business. 
In other words, the interests of the taxing Government 
and the taxed industry are identical, and, therefore, 
there should be mutual eagerness to work together to- 
ward the-common end. 

We are new also at this taxation game—but we can 
learn. Individually and as individual corporations, we 

find taxation annoying. The income and excess-profits 

taxes are annoying, and sometimes we question their 
equity. Certainly, they create classes, on whom the 

burdens of government are loaded. In olden days, you 
will remember—and not so very long ago—the theory 
was to tax the poor so that the rich might enjoy life. 
Indeed, that was the way the rich became rich in those 

days. Now the process is reversed, and the theory is 
to tax the rich so that the poor may benefit. Either 
way erects a special class and militates against the 
ideal democracy: but there is something about the last- 
named that appeals to the sporting instincts even of 
the wealthy, who may well have had some Robin Hood 
in their ancestry. 

So be thankful when you dig up for your income or 
your excess-profits tax; and get your compensation out 
of swelling up a little, as you reflect that you are paying 
the bills. Nevertheless, apart from sentiment, the whole 

system, and especially that part which applies to excess- 
profits tax, is on trial, and for sober business reasons: 
is not such a system destructive of the prosperity of 
the tax-collecting business? It is all very well to tax 
wealth, but to tax initiative is another thing. 

Mining engineers are taking a deep interest in this 
most important factor in their industry. The mining 
industry must be encouraged, and tax laws and their 
application must keep this in view as the prime con- 
sideration. Afterward, the problem must be to tax 
equitably, and evenly—and simply. 

The principles of mining are not difficult to those who 

know; and methods of taxation which keep every one 
guessing, and leave the problem where it is only dimly 
grasped by accountants and lawyers, and quite unin- 
telligible to every one else, constitute an all-round loss 
and a wet blanket on all concerned. 

Secondary Enrichment: Its Use 
And Abuse 

HE MOST HARMLESS and conservative geological 

conception, when it becomes fashionable and the 
fad, is forced into positions of which its sober sponsors 
never dreamed. Such a phantasm was the “true fissure 
vein,” which was held in the reports of engineers, and 
in the prospectuses of promoters, to represent the last 

word in stability and persistency. “This has been pro- 
nounced by geologists,” the report would run, “a true 

fissure vein, which means that it can be mined as 
deeply as the art of man can devise methods for extrac- 
tion.” No fear, then, of the ore petering out. 

Well, the “true fissure vein” has become rather 
unfashionable: too many ore shoots, in veins, fissure 
veins, and otherwise, have been bottomed; even the 

popular conception of the geology of a vein demands 
something a shade more complex, a thought more refined. 
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Such a conception was supplied by the coterie of geol- 
ogists who, some years ago, came out with a more or 
less simultaneous boost for “secondary enrichment,” 
showing how the downward action of surface waters 
may transform a lean copper ore, in a limited superficial 
zone, to a rich one. Since then the fertile idea has 
sprouted and run wild;. and in the minds of the 
amateur geologist (and the operating engineer is often 
such) it explains satisfactorily all of the variations of 
cre deposition, which militate against the uniformity 
implied of yore by the “true fissure vein.” 

Not only copper but all the other metals indis- 
criminately are brought under this law. Does an ore- 
body peter out in depth? The explanation is “secondary 

enrichment.” On the other hand, does it go down? The 
reason is “secondary enrichment.” If it peters out and 

gives way to barren vein below, go still deeper, and look 
for the “secondary enrichment.” In the California gold 
mines, it has been found in some cases that after the 

orebodies in the first thousand feet or two have been 
worked out, still deeper work may develop new ore- 
bodies. The explanation? Why, “secondary enrich- 

ment.” Ah, secondary enrichment! How many crimes 
have been committed in thy name! Thou and the “true 
fissure vein” and the “good hanging wall” and the 
“favorable f’mation” and the “porfry dike,” and the 
“contack”’! 

A case of true secondary enrichment is like a case 
of typhoid; if you diagnose it correctly and promptly 
you know how to treat it, and the knowledge is worth 
while: on the other hand, if what ails you is dyspepsia, 
or its geological equivalent, the sooner you find that out 
the better for your bank account. And the way to find 
out is to consult a real doctor, and not listen to the wise 

dictum of the quack. 

Advertising Propaganda 
And Scientific Discussion 

UR scientific and engineering societies owe it to 
their members to exert some degree of censorship 

on the papers which are presented at their meetings. 
The opportunity is a most attractive one for interested 
people to push their own machinery or processes, and 
unless considerable care is exercised things may be said 
and statements be published which might better be 
confined to a catalog. The American Institute of Min- 
ing and Metallurgical Engineers had experience of this 

kind several years ago when the ball-mill controversy 
received much more attention than should have been 
accorded to it. Some other technical groups have yet 
to profit by the Institute’s experience. 
We are led to comment on this subject by a paper 

which was read at the Montreal meeting of the Cana- 
dian Institute of Mining and Metallurgy. This paper 
dealt with a certain kind of alloy steel castings; it was , 
presented by a representative of the company which 

specializes in such castings; and its general tone was 
that of advertising propaganda rather than a technical 
discussion of the subject. One would think that cast- 
ings of the kind described should displace all other 

kinds in all of the highly diversified applications which 

were mentioned and illustrated by lantern slides. No 
discussion whatever followed the paper, but we venture 
to say it was not because counter arguments could not 

have been made by many of those present. We think 

the members showed their good sense by refusing to 
comment. 
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It is not to be denied that papers of this kind have 
a certain value and can be made interesting and in- 
formative, as was the paper in question. We do think, 
though, that they should be presented frankly for what 
they are, and should not be subsequently incorporated 
into the proceedings, thereby making the society respon- 
sible in a way for the opinions expressed. Advertising 
is certainly not colorless these days, and often we read 
the back pages of a magazine before turning to the 

“reading matter.” But it belongs on the back pages, and 
we do not relish it so much when it is promiscuously 

mixed with the text. 
Technical societies should require that papers be 

submitted for examination before presentation to their 
members, for thereby much outright propaganda can be 
toned down or excluded, as seems advisable. Some nice 

points will undoubtedly arise, but the matter is one of 
too much importance to be allowed to go unnoticed. 

Proposed Changes in California 
Industrial Compensation Laws 

N ATTEMPT IS BEING MADE at the present 
session of the Legislature of California to re- 

codify and amend the Workmen’s Compensation Act 
of California, which has been in operation since 1917 

and which has reached a condition of equilibrium such 
that it may be said to be operating with a fair degree 

of satisfaction. Most of the dubious points have been 

cleared up by interpretation of the courts, and the 
administration of the existing law appear to be going 
along smoothly. We understand that the proposed 

legislation embodied in Senate bill No. 259, otherwise 
known as the Jones bill, was initiated by the Cali- 

fornia State Industrial Accident Commission, which 
is charged with the administration of the existing law. 
It is a fact, we are informed, that the existing law 
is one of the most liberal in operation in the United 

States. 
We are thoroughly in accord with the objectives of 

compensation laws generally, and believe that they 

have been productive of much good. They are in 
spirit equitable, and have been generally well adminis- 
tered. 
We have examined the proposed Jones law, and find 

it voluminous and complex. It attempts to be spe- 
cific, and then allows unreasonable discretionary powers 
to the Industrial Accident Commission. It increases 
compensation allowances, despite the fact that existing 

allowances are exceedingly liberal as compared with 
those of other states. It provides for guarantees by 

employers and insurance carriers, and then proposes 
that they shall pay death-benefit payments to the com- 
mission, to constitute a “death-benefit fund,” to be 
administered by itself. It allows an almost indefinite 
time to elapse before a given case can be closed. It 
throws the burden of proof upon the employer in 
cases of alleged injury. It places a 2 per cent assess- 
ment upon the workmen’s compensation insurance 
premium, payable by the employer, of which 60 per 
cent is to go to the accident-prevention fund and 40 

per. cent to the industrial rehabilitation fund. 
Apart from many other considerations, the increased 

expense to industry generally in California is esti- 
mated to be 30 per cent of the existing cost for 
compensation. The mining industry of California is 

passing through a lean period. It will probably be hit 
harder by the increase in compensation than other 
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industries. At a time when it is gradually getting on 
its feet, we feel that additional burdens by legislative 
enactment might well be spared. We also feel that 
the commission, in initiating this new legislation, has 
not given the industrial side of the case due con- 

sideration, and does not appreciate what “working in 
the red” means to industry. We commend its humani- 
tarian viewpoint, but we question its practicability. 

Hearty co-operation of employers and companies 
cannot be expected unless the commission fairly con- 
siders both sides, and is as solicitous of the welfare 

of industry as it is of the welfare of its workers. 

Trade With Russia 
E REJOICE that Hoover, in a newspaper inter- 
view, has declared himself against opening diplo- 

matic trade relations with Soviet Russia. We approve 
all the more this frank expression of opinion, as it 
comes so quickly on the bid for trade by Lloyd George, 
and the reopening of trade relations between England 
and Russia. Yet the views of Hoover are more emi- 

nently practical than sentimental, and directed to the 
pragmatists. “What is there to trade for?” he asks 

pertinently. “Soviet Russia has neither raw materials 
nor manufactures. There is nothing but a ‘parcel’ of 
gold and platinum, which the present holders have 
obtained by cutting the throats of the original holders. 
We would derive no economic benefit from holding this 

dirty gold; nor would the condition of Russia be allevi- 
ated by our shipping her sundry supplies. Therefore, 
Russia’s only recovery, her only regeneration, must come 
from within.” 
A wise, simple, and true word. Why, then, has Eng- 

land “reopened trade”? For various and political rea- 
sons, which do not apply to us. England has a lower 
labor stratum which looks on revolution and anarchy 

kindly, and will be appeased by England stretching a 
pseudo-friendly hand to the bloodiest of dictators, who 

sits in the ruins of what the Czars had built. We have 
no such important stratum, which is a natural antith- 
esis to a persistent aristocracy. Then England would 

make friendly gestures, to relieve the pressure of Rus- 
sian conquest on some of her far-flung outposts of 
empire—a pressure that she does not well know how 
to support by force of arms. She would also like from 
Russia a little oil; in fact, a little breathing space, and 

to “stand in” as first and next friend, on any division 
of property. In all of these things we either are not 
interested or prefer to express our problem straight 
out and as it stands, as our State Department has done 
to England and France regarding the “partition of 
petroleum” in Mesopotamia. 
We moderns, who assume all too swiftly that we live 

in new days, and that the precepts of our earlier states- 

men, well enough in their day, do not apply in our 
generation, are perceiving with astonishment that 
Washington, who counseled keeping clear from en- 

tanglement in European affairs, is perhaps not so much 
out of date. There have been a lot of things in our 
day, like government operation of railroads and espe- 
cially the League of Nations, which appealed to our 

reason at once as thoroughly desirable. But we reck- 
oned in part without making due allowances for the 
weaknesses of human nature; and when partial govern- 
ment railroad operation took place during the war, we 
were grieved at the inefficiency and the rapacity which 
made things worse than before. 

Similarly, as we view the European and the Asiatic 
nations at close quarters, in the light of being asso- 
ciated with them in a closely controlled World-Govern- 
ment, we perceive that they are wedded to ideals and 
methods which are repugnant to us and injurious to 
what we believe to be our best growth; and we see 
more and more clearly the dangers we have escaped at 
the hands of the most maladroit American statesman in 
our history. 

It Speaks for Itself 
E HAVE RECEIVED from the Tri-Hemisphere 
Brokerage & Trading Co., of Seligman, Ariz., 

an article entitled “Big Power Project May Elec- 
trify Santa Fé” and describing a proposed hydro-elec- 
tric development in Mojave County, Ariz., for which 

publication was asked. Excerpts from this article 
follow: 

Application for a mammoth water-power development on 
the Colorado River in Mojave County, Ariz., which produc- 
ing 480,000 hp., will make possible electrification of 500 
miles of the Atchison, Topeka & Santa Fé R.R., and irri- 
gation of approximately 500,000 acres of land, has been 
filed with the Federal Power Commission by E. L. Beyard, 
of Seligman, Ariz. 

Backed by Kansas City and Philadelphia financiers in a 
corporation capitalized for $6,000,000 to start with, and 
ultimate capitalization of $60,000,000, Mr. Beyard proposes 
in his application to construct eight dams, the first of which 
will be located about twenty-five miles due north of Needles, 
Cal., and the last of which will be built outside Grand 
Canyon National Park. ° 

The large group of producing gold and copper mines lo- 
cated at Chloride and Oatman, in the mountains, a short 
distance from Kingman, Ariz., will be supplied with hydro- 
electric energy from the first of the eight power plants, 
each of which, it is estimated, will produce 60,000 hp. 

The application filed with the commission states in de- 
tail: 

“Tt will be the aim of our company to duplicate approxi- 
mately 60,000 hp. from sites one or five for the Oatman 
and Chloride mining district, and, as development pro- 
gresses, the Atchison, Topeka & Santa Fé R.R. will with- 
out doubt start negotiations for the electrifying of two 
divisions from Seligman, Ariz., to Barstow, Cal. 

“Located in the desert a considerable distance from Cali- 
fornia, the source of crude oil used in locomotives, and a 
still greater distance from the nearest coal fields, the two 
divisions mentioned, while almost entirely non-revenue pro- 
ducing, cost it is understood three times as much to oper- 
ate as any other stretch of track belonging to the Santa 
Fé. Repeatedly the railroad as well as private interests 
has endeavored to develop irrigating water in the Hualapai 
Valley by drilling for artesian wells in a hope of turning 
its wondrously fertile soil into producing territory, but 
without success.” 

Interested in this as somthing that would benefit 
the mining industry, we wrote to the main office of the 
Santa Fé railway at Chicago, and received the following 
reply: 

Your letter of March 8 addressed to Atchison, Topeka & 
Santa Fé R.R. in regard to possible electrification of some 
500 miles of that railway in Arizona—we do not have at 
the present time any plans looking toward the possible 
electrification of our lines in that territory or at any other 
point. So far as a water-power development plant is con- 
cerned, we are in no position to advise, as, if one is con- 
templated from a private source, we have not had nego- 
tiations of any sort covering the subject. 

A. G. WELLs, 
Vice-president. 

We are now wondering what makes the Tri-Hem- 

isphere Brokerage & Trading Co. so solicitous about the 
welfare of the Santa Fé, when the latter does not seem 
at all concerned. 
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WHAT OTHERS THINK 

The Nalca Controversy 
-I notice on page 320 of the Feb. 12, 1921, issue of 

Engineering and Mining Journal, under the title: “The 

Naica Controversy,” an article written by John E. Kelly 
that I, as a Mexican lawyer and interested in the future 
of my country, feel bound to rectify. 

There is no possible description of the havoc this 
article, if uncontested, could produce in Mexico. If 
foreign investors think that companies even so con- 
servative and so well informed in Mexican laws as the 

American Metal Co. can be made the victims of legal 
chicanery; if, after more than twenty years of quiet 
possession, the shareholders of a Mexican company are 
still subject to a claim based on merely formal defects 
of an old contract which may destroy their company and 
divest them of their rights; if the statute of limita- 
tions can never bar an action based solely on technical 

errors; if the voluntary performance of a contract by 
the parties to it, together with their silence for more 
than twenty years, does not stop them from bringing an 
action for the nullification of that contract, brought by 
the very parties who made it—if such is the law of 
Mexico, then it would be the death blow to the develop- 
ment of Mexican industries. and wealth, either by 

investors at home or abroad. 
Fortunately, that is not the law of Mexico, which is 

based upon all those principles of equity and good 
judgment of the civil law traditions. On the contrary, 
it considers the statute of limitations a base of social 
order and a principle of public policy. For mining 
enterprises all actions, without any exceptions, are 
barred after ten years, unless the law provides for a 
shorter period. For corporate matters that period is 
five years, and in commercial transactions the statute 
of limitations runs against minors as against persons 
of age. ; 

In this unfortunate case of Naica, the Mexican courts, 
miscontruing our law, have based their decision on the 
opinion of French authors; but the French law, at 
variance with ours, provided, at the time those opinions 
were given, that actions of nullity of a corporation 
were never barred by limitation when based upon 

defects of the original charter. This French law was 
since changed and now limits such action to ten years. 
Lyon Caen, the most famous commentator of that law, 
explaining the amendment, states: “It would be 
ruinous to have the action of nullity subsisting in per- 
petuity.” The Mexican courts ignored this comment, 
which explains our own law. 

Mr. Kelly apparently intended to be neutral, but 
undoubtedly he was misinformed in many substantial 
points. He thus says: “The heirs of Santiago Stoppelli 
are suing the Compafiia Minera de Naica, S. A., for the 
return of the Maravillas mines.” Such is not the fact. 
Saturnino Gonzalez and the heirs of Stoppelli sued 
jointly the Naica company for the nullity of a contract 
of association which Gonzélez and Stoppelli themselves 

made in 1896. That contract, in the Mexican law, con- 
stitutes the charter of the Naica company. The founda- 
tion of the complaint is that the plaintiffs themselves 
overlooked in the contract to comply with certain legal 
formalities; and, as a result of their own fault and the 

ensuing nullity of the Naica charter, they now demand 
that the Maravillas mines be returned to both Gonzalez 
and the heirs of Stoppelli. The latter did not claim the 
whole property, as they based their claim on the 25 per 
cent interest of Mr. S. Stoppelli. And the fact that the 
courts gave the heirs of Stoppelli all the mine (more 
than they demanded) is a juridical heresy unheard of 
by Mexican lawyers. The complaint also shows that the 
plaintiffs did not claim that Stoppelli “did not sell or 
transfer his ownership” in the mines, as Mr. Kelly 

asserts. Not even the courts support that statement. 

Mr. Kelly further states: “They (the plaintiffs) quote 
the Commercial code to show that a protest against an 
action in bad faith may be brought by the interested 
person or his estate at any time, no matter how long 
after the action of which the complaint is made.” The 
uninformed reader may think that bad faith on the part 
of the company was alleged. No charge whatever of 
bad faith is there in the complaint. It is based solely 
upon those formal defects in which Gonzalez and Stop- 
pelli themselves concurred, and the article quoted is from 
the Civil Code, which does not mention actions in bad 
faith. 

In 1904 the executor of the will of Santiago Stoppelli, 
duly represented by an attorney, brought an action 
against the Naica company for the payment of 
dividends on certains shares which had been declared 
forfeited under the bylaws of the company, thus 
recognizing the existence and validity of the company. 
A compromise was made; the estate, acknowledging the 
legitimacy of the declaration of forfeiture of those 
shares, waived all rights to raise further questions on 

the matter, and received in consideration thereof 30,000 
pesos. The law of Mexico prohibits attacking the 
validity of a compromise until the return of the money 
received in consideration of it is secured. The plaintiffs 
never gave such guarantee nor brought any action to 
invalidate the compromise. 

Mr. Kelly states: “To this charge the claimants reply 
that the former suit was brought by Maria Stoppelli, not 
by the heirs, as the majority of them were minors in 
1905.” That is not true. The claimants raised the 
objection that the executor could not delegate his power 
to the attorney who acted for the estate in the com- 
promise, and that such attorney exceeded his authority. 

Whatever the merits of this objection, the fact is that 
after more than ten years the statute of limitations 
barred the heirs of Stoppelli, minors included, from 
attacking such agreement. Its validity was not one of 

the issues in the suit, and the courts had no jurisdiction 
to declare the compromise void and overrule the defense 
based upon it. 

It has been necessary to enter into these details to 
show that the laws of Mexico have been disregarded 
in many respects; that the courts, for reasons that I 
do not wish to discuss, have overridden principles here- 
tofore considered as being the base of our social order, 

have even exceeded the claims of the plaintiffs, and have 
given one party more than demanded, thus violating the 
express provision of our codes; have ignored defences 
based on authentic documents bearing the authority of 
res judicata; have made the fault and negligence of the 
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plaintiffs in their incorporation of the Naica company 

the only support of the decision in their favor; and, 
finally, the courts have decreed an impossibility under 
the Mexican law, inasmuch as a company which has 
been declared a nonentity cannot do anything; but they 
have clothed their decision in impersonal sentences 
directed against no one, instead of making a direct 
personal command to the defendant, thus making such 
decision unenforcible. 

It was necessary to enter into these details, because, 
in the alternative between presenting the courts of 
Mexico with their full responsibility in this case of 
Naica, and defending the fairness and equity of our 
traditional institutions, neither I nor any Mexican could 
hesitate. The courts reflect the chaos and anarchy 
which have swept our country. Fortunately they do not 

make the law, nor even its authentic interpretation, as 
our institutions are the inheritance of centuries, under 
which foreigners as well as Mexicans used to find 
adequate protection. When courts more conscious of 
their responsibility are established, which I hope will 
be in the near future, the world may know that Mexico 

deserves both economic credit and moral respect. 
I am not associated in any way with the American 

Metal Co. nor with the Compajiia Minera de Naiea, but 
being familiar with the facts in this case deem it my 
duty and privilege as a Mexican lawyer to call your 
attention to the errors in Mr. Kelly’s article, as I feel 
confident that my country can best be served by pointing 

out the errors of its administrators, so that they can be 
corrected, thereby justifying our confidence in her 
inherent justice to all men. 
New York. RAFAEL MARTINEZ CARRILLO. 

Loose Construction in Textbooks 

Your editorials on the “Correspondence School Mining 
Engineer” have brought to my mind an idea that I 
believe would be of considerable help in the proper 
education of engineers. It is in regard to the proper 
construction of textbooks. Why is it necessary to have 
such a great duplication of work along this line? Would 
it not be possible to publish something besides a compila- 
tion of so-called facts, from many sources, with no 
direct authority back of the publication? Certain state 
reports on geology are used to a considerable extent as 
reference works in engineering courses, and in a series 
of reports, from many states, on one subject about 50 
per cent of the material has simply been lifted bodily 
from the original publication. I wonder if any thought 
has been given to the great loss of time and money in 
the use of textbooks that are loosely put together as to 
facts and grammatical construction, or where a mass 

of material is presented that has absolutely no value to 
the future engineer. 

The valuable information given below is taken from 

Government reports and from textbooks: 

“In river sands, the grains are angular—in beach sands 
rounded.” 

“Mica is obtained in large sheets from Farther India, 
and is used in the manufacture of lamp chimneys.” 

“Residual clays may show almost any color, but red and 
brown are perhaps the commonest. When free from iron 
oxide or nearly so the material is white, and this variety is 
termed kaolin.” 

“Calcite and Iceland Spar are pure crystallized calcium 
carbonate the former occurs in flat rhombohe- 
drons.” ; 
“When sands are cemented by calcite and limonite, they 

form sandstones and when by silica they form quartzites.” 

“Kaolin or clay like mica is an orthosilicate.” 
“Sandstone is composed of sand grains cemented to- 

gether by clay or by calcium carbonate.” 
“In assaying, the material carrying the gold is heated 

with borax and lead in a small crucible (cupel) of bone-ash.” 
“Cement is made by heating limestone CaCO:;, clay and 

sand or a natural rock containing all of them in right pro- 
portions.” 

“The motion (rotary motion of the cement kiln) continu- 
ally turns over the thin layer and exposes every particle 
to the heat of the air-blast charged with pulverized coal, 
burning in the interior.” 

“Gold mills are always wet stamping.” 
“When a limestone containing something like 8 to 18 per 

cent of clay is burned in the ordinary way the product will 
slake and form a mortar which will set and harden under 
water and hence is called hydraulic cement. A much better 
product is made by burning a limestone which contains 20 
per cent or more of clay until the carbon-dioxide is driven 
off. The substance so produced will not slake; but if finely 
ground and mixed with water will set and harden out of 
contact with the air. This is known as natural cement. 
Portland cement is the best hydraulic cement.” 

It happens that the preceding quotations are from 
branches of work in which I am directly interested, and 
I have thought that if I was able to take such state- 
ments out of publications that are supposed to be 
authoritative, perhaps other lines of work might be as 
badly represented. ROBERT W. JONES. 

West New Brighton, N. Y. 

Botany Applied to Mining 

The accompanying photograph illustrates a condition 
in which the lack of vegetation was used as a guide in 
prospecting and an interesting geological feature. 

The marked depression, due to normal faulting, acts 
as a gutter for the water of the mountain side, and the 
scrub spruce will not grow in the damp ground of 
the trough. Prospectors thought the natural clearing 
was due to rock minerals that would not support vege- 
tation, and hoped to find ore beneath. 

The fault is in the mountains northwest of Lillooet, 

B. C., near the canyon of Bridge River. From the point 
at which the picture was taken to the top of the farthest 
ridge cut by the fault is at least one and a half miles. 
The trough near the camera station is twelve feet deep. 
On the far ridge the displacement is fifty feet. 

From the camera to beyond the first ridge the fault 
cuts a granitic rock (Rexmount porphyry). In the far 

ridge the foot wall is porphyry, and the hanging wall 

slate. The porphyry is part of the eastern fringe of 

the coast range; the slate the western border of the 

interior plateau. FRED E. NELSON. 

Anyox, B. C. 
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Chloridizing Practice in Sweden 
There are a number of interesting points in Mr. Ost- 

man’s article in Engineering and Mining Journal of 
March 5 under the heading “Chloridizing and Leaching 
as Practiced in Sweden.” It would be quite worth while 
if Mr. Ramén could be induced to write an article for 

the Journal giving in full the results of his investiga- 
tions on the theory of chloridizing roasting. The ex- 
tracts in the article state “The process, in my opinion, 
depends principally upon gas reactions. . . . It 
has been proved with a certainty that the mass acts as 
a contact substance. .’ It is interesting to 
note that this is borne out by the fact that the best 
temperature for the process is close to the temperature 
found best in practice for making sulphuric acid by the 
contact method. This fact is also true for sulphatizing 

roasting, so that it seems probable that the direct con- 
version (equation 5) as given, RS + O, = RSO, does 
not take place to any considerable extent. 

Some of the mechanical details spoken of in Mr. Ost- 
man’s article are different from practice in this country, 

and would appear to have advantages, particularly the 
method of precipitation. In addition to those mentioned 
by the author, it would seem that a properly designed 
drum precipitator would be much less expensive to in- 
stall and operate than a tank system, due not only to 
reduction in labor but also to increased speed of pre- 
cipitation and consequent larger capacity. 

It would have been interesting to have a comparison 
in some detail as to cost and other factors of the method 
of briqueting and burning as against sintering. 

No mention is made of how the cement copper pro- 
duced is treated. In this country cement copper from 
chloridizing plants is not looked on with enthusiasm by 
the refiners, and is not so readily salable nor at so good 
a price as other forms of copper. A suitable method 
for treating cement copper in considerable amounts is an 
important practical problem at present unsolved in this 

country, and it would be interesting to know if the 
methods used for this purpose in the installations de- 
scribed differ materially from those in use here. 

Los Angeles, Cal. G. D. VAN ARSDALE. 

Answering Mr. Van Arsdale’s letter: 
1. We beg to refer to the article written by Prof. P. 

Klason which appeared in the Mining Magazine, Decem- 
ber, 1918, and which goes at length into the theory of 

chloridizing roasting. 
2. Sintering of the purple ores has been done, and 

this process has worked out very well. I am, however, 
unaware of the difference in cost between such sinter- 

ing, and briqueting and burning. 
3. Treatment of cement copper. As practiced in 

Sweden, the cement coper is smelted and refined in a 
common refining furnace and the final refining is car- 

ried out by the Sundberg process. This consists in 
blowing soda ash, plus pulverized charcoal, into the mol- 
ten bath at the moment it begins to “throw the worm.” 
The alkali combines with the impurities present and 
rises to the surface as slag, which is rabbled off. This 
refining process, however, would not apply for any 
cement copper containing precious metals. 

Electrolysis of the copper solutions has been tried, 
but with no marked success. There is no doubt that if 
a suitable electrolytic process can be developed, it will 

be readily taken up by the European works, as they 

have trouble in getting a fair return on all such cement 

copper which contains gold and silver. 
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Some of the cement copper produced these analyses: 

65 percent 0.8 percent 
5 to 8 per cent 5 to 7 per cent 
1 OZ. 10 percent 
15 percent 

Ag 
NSO, 1 0H.O.. 

It is obvious that this cement copper can be handled 
by electrolytic plants only and will be heavily penalized. 

It may be possible, however, to convert it abroad 
into blister copper and sell it as such. If the cost of 
such converting would be less than or equal to the pen- 
alty applying to the crude cement copper, it would be 
an advantage, as the saving in freight on the blister 
copper would be considerable. H. A. DE FRIES, 

Consulting Engineer to Hamilton 
New York, N. Y. & Hansell, Inc. 

Costs at Las Dos Estrellas Mill 

“Side Lights on the Cyanide Process,” by Alfred 
James, in the Engineering and Mining Journal of Jan. 
15, 1921, contains a paragraph dealing with present-day 
milling costs at Dos Estrellas, Mexico. The paragraph 

states that the total cost during 1919 averaged 3.20 
pesos per dry metric ton, but the items composing said 
paragraph add up to but 2.646 pesos. Obviously some 
additional information must be forthcoming to give the 
statement its due importance, and I take pleasure in 

furnishing a complete cost sheet showing itemized costs 
in the Dos Estrellas mill during 1919 and 1920. 

Year 1919. 
Amount of ore treated, 361,878 dry metric tons. 
Total milling and treatment costs, 3.203 pesos per ton. 

Year 1920. 
Amount of ore treated, 366,821 dry metric tons. 
Total milling and treatment costs, 3.0506 pesos per ton. 

During October, 1920, operations in the mill were 
suspended for twenty-five days owing to labor troubles. 

A perusal of the accompanying statement and com- 

parison with the incomplete figures given in Mr. James’ 

article will be interesting. The economy effected by 

zinc dust plus Crowe vacuum over zinc thread will be 
seen to amount to 29 centavos per ton during 1919 and 

somewhat in excess of this during 1920, but lower first 
cost of zinc is of course responsible for a small pro- 

portion of the reduced costs. T. SKEWES SAUNDERS. 
Minera de Dos Estrellas, Michiacan, Mexico. ~ 

COMPANIA MINERA “LAS DOS ESTRELLAS,” S. A. 
Comparison of Milling and Cyaniding Costs for the Years 1919 and 1920 

—— Costs per Ton— 
1919 1920 

$0.0313 
9 

Milling department: 

Superintendence 
Handling ore in bins 
Gyratory crushers 
Conveyor belts 
Automatic sampling and weighing 

Handlice of tube-mill rock. . 
Conservation and innovations to ‘plant and buildings... 
Sampling and assaying 

Cyaniding department: 
Superintendence 
Thickeners (Dorr) 
Agitation. . 
Handling of slimes 
Handling of solutions 
Baars of water (purchased from an adjacent company). . 

Filters (Butters) 
Precipitation: 

January to July, 1919, with zinc thread: 220,- } 
150 tons at 0.46 centavos per ton. 

August to December, 1919, with zinc dust and } Average 
Crowe vacuum: 146, 671 tons at 0.17 centa- 
vos per ton 

Smelting 
Malstenanas of solutions 
Experimental work 
Conservation of buildings, tanks, and innovations 
Sampling and assaying 
Recuperation plant 
Concentration 

$3.0506 
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The Construction and Operation of a Cyanide 
Plant in Ecuador 

Mill of About 280 Tons’ Daily Capacity, Treating Ore and Tailings From 

The Zaruma Mines, Includes Stamps and Tube Mills, Dorr Classifiers and 

Tanks, Butters Filters, Merrill Apparatus, and Crowe Vacuum Equipment 

By PAUL C. SCHRAPS* 

HE ZARUMA MINES of the South American De- 

velopment Co. are situated in the district of 

Zaruma, Province of El Oro, Ecuador, about forty- 

six miles by mule trail from the river port of Santa 
Rosa, which, in turn, is fifteen miles by launch or river 

steamer from the Pacific port of Puerto Bolivar. 
The veins carry gold and silver in the proportion, at 

present, of about 1 to 3.75 by weight. The higher re- 

covery obtained on the gold, however, leaves the silver 
relatively unimportant, and operations are conducted 

on a gold basis. The largest and most important ore- 
bodies are situated in a main north-and-south fissure 
system. Smaller veins connecting at sharp angles with 

this fissure system also carry ore. The orebodies in the 
main fissuring have a gangue of quartz and calcite, with 

some country rock and only a small percentage of sul- 
phides. 

The ore from the branch veins has a quartz and 
country-rock gangue with little or no calcite, and car- 

ries a high proportion of pyrite, chalcopyrite, sphalerite, 
and galena. Both classes of ore carry tetrahedrite, with 
which the gold and more especially the silver are closely 

associated. The ore from the main fissuring is much 
more amenable to treatment, but the presence of the 

calcite renders it more difficult to settle after fine grind- 
ing. Previously the mine produced a higher percentage 

of the baser ore than it does at present. 

REMOTE LOCATION INVOLVES TRANSPORTATION 

DIFFICULTIES 

One of the principal problems met in operating the 
mine is the inadequate and expensive means of trans- 

portation available. Most of the supplies, with the ex- 
ception of timber, are purchased outside of Ecuador and 

delivered by ocean steamer to the ports of Guayaquil and 
Puerto Bolivar. Thence they are transported in small 
craft to the river port of Santa Rosa, whence they are 
packed into the property on mules or by men. As pre- 
viously stated, the mule trail is forty-six miles long and 

crosses a divide at 6,500 ft. The elevation of the mine 
is about 2,000 ft. Previously this trail in the rainy 
season became almost impassable. In the last few years 

extensive cobblestone paving has transformed it into 
a reasonably good all-year-round trail. 

The net effect of the difficult transportation is to in- 
crease the cost of all construction and the cost of sup- 
plies for operation. Furthermore, the necessity of sec- 
tionalizing all machinery to the lowest possible weight 
limit increases its'cost and reduces its strength. 

Previous to the spring of 1919 the ore was treated by 
a combination of amalgamating and cyanide leaching. 

*Mr. Schraps’ original manuscript contained much additional 
matter which we were compelled to omit owing to limitations of 
space. This included details of excavation and concreting, sand 
and slime tailing transportation, and construction costs. 

Written for Engineering and Mining Journal 

The mine product was crushed through 30 mesh and 

passed over amalgamating plates on which about half 

of the gold was retained. During 1917 and 1918, when 
the ore was of unusually good grade, the recovery on 

the plates was a little under 55 per cent. The tailings 

from the plates were sluiced to masonry tanks, where, 
by means of a gooseneck, a rough classification into sand 
and slimes was made. The sands, which constituted 

about 75 per cent of the stamp-mill tailings, were 
leached with cyanide solution, and a further recovery 
was obtained of nearly 25 per cent of the original con- 

tents of the entire tonnage. 

GENERAL VIEW OF PLANT BEFORE COMPLETION 

Including the extraction by cyanide, the total recorded 
gold recovery during 1917 and 1918 was just under 
80 per cent. These recoveries, however, are based on 
assays of tailings and product shipped and take no 
account of loss and theft. The absolute recovery prob- 
ably was not much more than 75 per cent, even during 
these periods of extraction of high-grade ore. 

During recent years the leached sands have been 

stored. The gold and silver are not evenly distributed 
through the storage dump, a considerable concentration 
having taken place near the discharge of the pump which 
was used to elevate them. Their value at this point is 
about $5 gold, whereas at the extreme margin of the 
dump it is only about $1.25. The slime, so-called, from 
the gooseneck overflows was sluiced and stored below 
the sand dump. It consisted chiefly of true slime, but 
contained, also, a fair proportion of very fine sand. 

The storage of this material was begun before the 

storage of the sand. The average value of the slime 
treated to date in the new plant is $4.72 gold and $2.06 
silver. Concentration also took place to some extent in 
the storage of this material, but less markedly than in 

the storage of the sand. 
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The problem of erecting a more modern and efficient 

plant was studied for a number of years, and various 
experiments were conducted to obtain data on settling, 

concentration, extraction, and complementary opera- 
tions. The operators desired to treat a larger tonnage 
and to obtain a higher recovery, and at the same time, 
by eliminating amalgamation, to reduce the loss by 
theft. A thorough study indicated that the new instal- 

lation should be based on the Dorr counter-current 

decantation system, and the Dorr Company, in 1915, was 
appointed consulting engineers. 

OUTLINE OF DESIGN OF NEW PLANT 

The plant as designed included the use of the old 

stamp-mill crushing equipment, i.e., crushers, bins, 

grizzlies, batteries, and the like; the alternative of using 

or discarding the amalgamating plates; regrinding in 
three tube mills after classification in closed circuit with 
three Dorr classifiers; thickening in one 12 x 39-ft. 

Dorr thickener; agitating in four 12 x 284-ft. Dorr 
agitators; decanting in five more Dorr thickeners; 

clarifying, and precipitation by the Merrill zinc-dust 
method and Crowe vacuum apparatus. In addition, 
sand- and slime-handling plants were designed and built 
locally. A further addition was a rectangular masonry 

sump constructed below the last tank, at the edge of the 
river. The original design called for a steel-frame 
building covering the entire new plant. Because of 
freight congestion on the trail this is still stored at the 
coast. It will facilitate operations when finally erected. 
The use of amalgamating plates has been discontinued 

entirely. 
The unsuitability of local lumber led to the decision 

to use steel superstructures on all the tanks and to 
build the tanks themselves out of reinforced concrete. 
Concrete floors have also been laid throughout the plant, 
so that all solution which may leak or splash is drained 
either into wells or into a catch-all sump at the bottom 
of the plant. 

About the only available location for the new treat- 
ment plant was between the old stamp mill and the 
Amarillo River, a small but rapid stream flowing by 

TABLE I, REINFORCEMENT REQUIRED FOR ONE 
THICKENER TANK 

Lin.Ft Pounds 

Wall, vertical bars, }-in. twisted. ............00...00005 2,640 1,262 
Wall, horizontal bars, mR IID is 555s: 0 bs .s:60 01s 10 eoni 3,450 1,649 

Floor, bars, 3-in. Oe gis canene 9,445 4,515 
moe horizontal bars, }-in. twisted....................- 1,830 388 

5 triangular mesh fabric COREE SOPRA 6 sce ccesse ses Pe 442 
Ne 7 triangular mesh fabric (sq.ft. 1,800).............. 378 

earnest bel th ee to ett RAG Pan sal Rig ontic cle ares swt 8,634 
EN a a a a ee eng ibins by Wp 4.317 
Contract price for placing reinforcement for one tank was 110.00 sucres 
The bars were delivered rolled up, for mule-back trans- 
— For straightening them contract was as follows: 

10-ft. x }-in. twisted bar. . 0.022 sucres 

the property. The mortars of the batteries are about 
50 ft. above the level of this river, giving a drop ample 
for all gravity flow required. A power canal, however, 

was situated near the mill, between it and the river. 
This canal had to be maintained, as its water furnished 

the motive power for the mine compressors. It also 
had to be reconstructed in a more substantial form 
before even the excavation for the tanks could be begun. 
This caused a delay of several months in beginning 
construction operations on the plant proper. The re- 

constructed power canal was so placed that the tube 

mills and classifiers could be set between it and the 
batteries. The rest of the plant was set below the canal. 

Shipments of machinery began to arrive in Ecuador 
in the winter of 1915-16. The plant was put into opera- 

tion in April, 1919. The long period of construction 

was due chiefly to the inadequate system of transporta- 
tion from the coast, complicated by two very bad rainy 

seasons, in part to the naturally dilatory spirit of the 
country, and, finally, to the delay involved in awaiting 
construction of the concrete power-canal. 

DETAILS OF CONCRETE TANK CONSTRUCTION 

The method of making the concrete tanks will be of 
interest to many. Inasmuch as there were to be six 
thickener tanks, all of one size, and four agitators, also 
all of one size, wooden forms were made in sections for 

each size of tank, so that they might be used over again. 
The outside forms were continuous for the full height 
of the tank; the inside forms consisted of sections ex- 

tending for a little over half the height of the tank. 
The cycle of tank construction consisted in standing, 
centering, and placing the wall forms, placing the wall 
and floor reinforcement, pouring the bulk of the floor 
and the lower half of the walls, raising the inside wall 

forms after twenty-four hours, pouring the upper half 
of the walls, and completing the pouring of the floor. 

a er"\K 

nee 

N27 triangle mesh 
heavy wires placed 

vertically 

Horizontal bars 
hooked at each end 

N° § triangle heav 
wire normal to ve 

bars 

Vertical bars 4g”7-B. 2° 
of bar turned floor 

10a! 

Floor .bars 4g" T. “a - 
layers at ri nigh angles 
to each of 
turned up ito a. 

39-FT. CONCRETE FIG. 1. REINFORCEMENT DETAILS. 
DECANTER TANK 

Vertical Bars: 8 in. c.c. 2 bars tied 5 ft. plus 10 ft. = 15 ft. 
Floor Bars: 4 in. c.c., two layers. 
Horizontal Bars: 8-in. and 34-in. bars placed in wall spirally. 
No. 5 Triangle Mesh Reinforcement: Tie to vertical bars. Heavy 

wires placed horizontally. Each width of wire placed as a 
continuous piece. Place three rows. Overlap, 4 in. 

No. 7 Triangle Mesh Reinforcement: Long wires placed vertically 
and tied to horizontal bars. 

The arrangement of the reinforcement for a thickener 
is shown in Fig. 1. For the walls it consisted of 2-in. 
twisted bars 10 ft. long, set vertically on 8-in. centers, 
24 in. from the inside forms, with 2 ft. of each bar 
turned into the floor of the tank 5 in. below the floor 
line. To each of these bars was tied a 5-ft. length of 

%-in. bar, with a lap of 12 in. reaching to within 8 in. 
of the top of the tank. No. 5 triangular mesh fabric 
was then tied to the vertical bars, so that the heavy 
wire lay circumferentially around the tank. A lap of 
4 in. was used in connecting this mesh material, which 
had a total height of 9 ft. Twisted: bars of 3-in and 

-in. section were then placed horizontally, as shown. 
Each of these had a hook in the end, and these and all 
bars were joined by connecting all these hooks so as to 
make the horizontal reinforcement as continuous as 
possible. To the outside of the horizontal bars was tied 



April 2, 1921 ENGINEERING AND MINING JOURNAL 581 

FORMS READY FOR POURING CONCRETE 

No. 7 triangular mesh with the heavy wire standing 
vertically. 

The -in. twisted bars for the floors were placed on 
4-in. centers in two layers at right angles to each other 

and 5 in. below the finished floor line. Two feet of each 
bar was turned up into the walls outside of all other 
reinforcement. No. 18 annealed wire was used for tying 
the reinforcement. 

The only difference between the agitators and the 

thickeners consisted in a smaller quantity of reinforce- 
ment used in the former. 

JOINTS AND FINISHING REQUIRED CAREFUL WORK 

Considerable care was necessary to make a tight joint 

between the lower and upper halves of the walls. This 
was done by removing from the top of the lower half of 
the first-poured section all the surface concrete that 
contained laitance and then cutting a groove in the 

center of the wall 3 in. wide and 3 in. deep. Curved 
forms were used to make a bevel joint between the bot- 
toms of the walls and the floor. The walls were 10 in. 

thick at the top of this curve, and were battered on the 
outside to give a thickness of 6 in. at the top. 

In the pouring of the 8-in. floors only the lower 6 in. 
was poured at first and the last 2 in. was applied after 
the walls were completed. This arrangement permitted 

finishing the floors with a skin surface at the same time 
that the last 2 in. was poured, which was cheaper than 
pouring the floors originally to their proper thickness 

and finishing off with cement mortar. 
The large quantity of reinforcement in the walls 

rendered tamping exceedingly difficult, and in conse- 
quence the lower halves of the walls on the outside, 
which were the most difficult to reach with the tamping 
bars, showed voids when the forms were removed. These 
had a depth of about 24 in. extending to the reinforce- 

ment from the outside wall. They were patched, and 
have caused no trouble. 

To have the tank walls as impervious as possible, very 

fine sand screened from the mine material was used to 
make a rich cement mortar, which was applied with a 

brush to the walls as rapidly as possible after the forms 
were removed. If the forms are removed within twenty- 
four hours, and this paint, made up in small amounts, is 
applied promptly, it will set with the rest of the con- 
crete and constitute a relatively impervious skin surface. 
The application of a mortar paint after the concrete has 
thoroughly dried showed absolutely no beneficial results. 

Bolt holes were left in the walls for the overflow 
launder and the tray supports. Although the tray bolts 
were specified for 4-in. centers, they were put in on 
12-in. centers, and have proved satisfactory. 

The units in the new plant as operating, apart from 
the sand and slime transportation systems, are as fol- 
lows: 

1. Four 10 x 7-in. Fraser & Chalmers sectionalized 

Blake type crushers. 
2. Eight batteries of five 900-lb. stamps each; each 

battery separately driven; normal drop of stamps, 92 
to 100 per minute; height of drop, 64 in.; screen, 4 mesh. 

3. Three 6 x 14-ft. Allis-Chalmers tube mills with 
Tonopah liners, driven at 28 to 30 r.p.m. through 

herringbone pinions on a line shaft on which are set 
two 48-in. double-nozzle pelton wheels; each mill sepa- 

rately clutched. 
4. Three 20-ft. duplex Dorr classifiers driven from 

tube-mill line shaft through countershafting. 
5. One 39 x 12-ft. Dorr thickener with one open-type 

tray driven by a 2-hp. motor. 
6. Four 283 x 12-ft. Dorr agitators; three driven by 

2-hp. motors; one by a 3-hp. motor, which also operates 
a Gould duplex diaphragm pump drawing from the 

thickener. 
7. One 9 x 6-in. belt-driven Ingersoll-Rand class ER-1 

compressor driven by a 15-hp. motor furnishing 120 

cu.ft. of free air per minute to the agitators at 25 lb. 

pressure. 
8. Five decanting tanks identical with the thickener, 

each driven by a 2-hp. motor and equipped with a Gould | 
duplex diaphragm pump, except that for the last two 
tanks a quadruplex pump is used and the motor on the 

next to the last, No. 5, is 3 hp. 

9. Clarifying equipment consisting of thirty-eight 

5 x 8-ft. Butters filter leaves set in a cylindrical con- 

crete tank 14 ft. in diameter by 9 ft. 6 in. deep, con- 

nected through a header to two 8 x 6-in. Gould Chal- 
lenge double-acting piston pumps; each pump actuated 
by a 3-hp. motor through double reduction gearing. 

10. Precipitation equipment consisting of a cylindri- 

cal concrete gold tank 14 ft. in diameter by 5 ft. 5 in. 
deep; three 36-in. frame Merrill presses holding 72 

frames; one 6 x 7-in. Aldrich triplex pump with capacity 
of 150 gal. per minute against a 175-ft. head, belt-driven 
by a 10-hp. motor; Crowe vacuum equipment, including 

vacuum receiver and a 6 x 33-in. Gardner-Rix pump; 

Merrill zinc-dust feeder; 3-hp. motor-driven vacuum 
pump and zinc-dust feeder. 

11. Refinery consisting of drying furnace, briquet 
machine, No. 1 Monarch-Rockwell melting furnace, dust 

flue, slag well, masonry vau_t, and other necessary equip- 

ment. 

12. Return-solution pumps, handling solution from 

the first decanter following the agitators to a concrete 

tank above the stamp mill, from which it is drawn to 

MOVING CONCRETE FORMS 
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oné.for driving by a 25-hp. 
motor drawing from the first 
decanter, and the other driven 
from the battery line shaft, 

taking the discharge from the 
first pump and lifting it to 
the tank above the mill. 

18. One rectangular ma- 

sonry sump catching all drain- 
age from floors and tunnels, 
from which solution is 
pumped by a duplex Snow 
steam pump to thickeners 4, 
5 or 6. Crushers, stamps, tube 

mills, classifiers, elevators and 

one of the return-solution 
centrifugal pumps were driven 
by the pelton wheels, which 

operate under an average sta- 

tic head of about 155 ft. Com- 
pressed air is used for the 
sump pump. On account of 
power troubles, and for addi- 
tional capacity, it has also 
been found necessary for agi- 
tating. The rest of the plant 

is operated by motors on 

power from the hydro-electric 
plant. Interruptions to this 
power required the setting of 
a 55-kw. generator for driving 
from the compressor turbine 
shaft. The total cost of con- 

struction was 427,173 sucres 
67 |] ($1 — 2.05 sucres normally, 

but during the war averaged 
FIG. 2. SCALE PLAN OF THE MILL 2.40 to 2.50). Of this amount 

Four grizzlies. . Thickener No. 

Four Blake crushers. . Water meter. 

Eight Challenge feeders. . Stand pipe. 

Secret. 

Accumulated slime bin. . Tailing sampler. 
Slime mixer. 2. Tailing launder. 

70 per cent went for supplies 
Mill solution tank. . Thickener No. : pumps. and 30 per cent for labor. As the 

Mill bins. . Thickener No. 6 alte plant was built for a daily capacity 

of 280 tons, the construction cost 

per ton was 1,526 sucres. 
Forty stamps. . Challenge solution pumps and motors. 
Three tube mills. . Centrifugal solution pump. OPERATION OF THE NEW PLANT 
Three Dorr classifiers. . Centrifugal solution pump booster. 
One bucket elevator. . Clarifying tank. 
Accumulated sand bins. . Challenge vacuum pumps and motors. After the plant had been thor- 

. Thickener No. 1. . Gold solution tank. i i 

. Thickener No. 1 motor. 50. Gardner-Rix vacuum pump. oughly tried out and was une 
Thickener No. 1 pumps. 51. Motor. 
Agitator No. 1. 2. Vacuum receiver. 
Agitator No. 1 motor. 53. Zine feeder. 

smoothly it was calculated that it 
would be possible and advisable to 

Cyanide dissolving tank. 24. Emulsifying cone. treat about 300 tons of material per 
Air receiver. 
Agitator No. 2. 
Agitator No. : motor. 

. Agitator No. 3 
Agitator No. 3 motor. 
Agitator No. 4. 

Triplex pump. 

Solution meter. 
Vault. 

Horvswowerer SCwWOIDN Briquet press. 
Drying furnace. 

Three precipitating presses. twenty-four hours. This was to be 
made up of 150 tons of mine ore, 60 
tons of accumulated sand, and 90 

: Agitator No. 4 motor. . Monarch-Rockwell furnace. tons of accumulated slime, including 

Thickener No. 2. 2. Dust flue. 
Thickener No. 2 motor. ‘63. Slag well. 
Thickener No. 2 pumps. . Sump, refinery. 

a little fine sand. This tonnage it 
. Thickener No. 3. . Office and laboratory. has not been possible to attain to 

Thickener No. 3 motor. . Mill sump. 
Thickener No. : pumps.. . Air pump. 
Thickener No. . Air compressor. 
Thickener No. motor. . Air compressor motor. 

date for more than twenty-four 
hours’ continuous run. The maxi- 

Thickener No. 4 pumps. . Portovelo power-canal. mum tonnage put through the mill 
. Thickener No. 5. . 80-in. high-pressure water pipe. ° i : 
. Thickener No. 5 motor. . 19-ft. retaining wall. over a period of thirty days was 

batteries, sand bins, slime bins, and elsewhere as re- 

quired. 
The original design provided two Gould Challenge 

pumps identical with the two used in clarifying, but 
after a few months of operation it was found that solu- 
tion demand for sluicing sand and slime was so high 
as to require additional pumping capacity. Two 5-in. 
centrifugal pumps, which were on hand, were erected, 

8,010. It was found that the sand 
was exceedingly hard to grind and the grinding 

capacity set a definite limit to the tonnage that could be 
treated, and inadequate transportation system cut down 
this tonnage somewhat further. The slime needs prac- 
tically no grinding, and is limited only by the settling 
capacity of the plant, but at the end of the period 
covered by this report it became evident that seventy- 
five tons of this material was all that could be handled. 



April 2, 1921 

Fig. 2 gives a scale plan of the plant, which answers 
as a flow sheet. 

With all crushers and stamps running, almost 200 
tons of mine rock per twenty-four hours can be deliv- 

ered to the classifiers. At times, however, due to various 

causes, it has been possible to drop only twenty-five 
stamps, and in such circumstances the crusher jaws 
have been closed down so as to relieve the work on the 
batteries. The crusher jaws are set normally at 13 in. 

The grizzlies are spaced 24 in., and possibly these, when 
required, will be set closer together, thus throwing more 

work on the crushers and less on the stamps. 
Stamping is carried on in a solution carrying ap- 

proximately 0.7 lb. of NaCN per ton. At present a 

4-mesh screen with 0.178-in. opening and 0.072-in. wire 

is used on the mortars. It is planned to try some 3-mesh 
screening in the near future. With the 4-mesh screen 
the stamp duty averages about 4.9 tons per day, but 
varies with the number of drops per minute, the weight 

in the stamp shoes and stems, and the care with which 

the height of drop and the discharge are regulated. 

TABLE II. STEEL CONSUMPTION IN STAMPING 

—-Total Consumed— Consumption per Ton of Ore 
Shoes, Dies, Shoes, Dies, 

Tons Stamped Lb. Lb. Lb. Lb. 

33,847 9,664 4,130 0.2855 0.1220 

Adamantine chrome-steel dies and shoes are used. 

Table II gives consumption of steel in shoes and dies 

over a period of ten months. Worn shoes and dies are 

recast in the local foundry into tube-mill liners. Locally 

cast shoes and dies have been used in times of emer- 

gency, but their short life does not justify their 
adoption for routine operations. 

CLASSIFIERS AND TUBE MILLS 

From the batteries the pulp flows to the classifiers, 
as do the sand and slime sluiced from their respective 

bins. The specific gravity of the classifier overflow is 
maintained at approximately 1.1, or a solution ratio of 
5.5 to 1. Of the classifier overflow, 80 per cent is minus 
200 mesh. - The classifiers work in closed circuit with 
the tube mills. The classifier oversize flows to the 

tube-mill scoop-box, and is picked up by a 30-in. scoop. 
The feed to the tube mills is diluted with mill solu- 

tion to a specific gravity of 1.58, equal to about 40 per 
cent moisture. In practice this moisture content of the 
mill feed varies as much as 5 per cent either way. 
About 135 lb. of cyanide is added to the tube-mill feed 
daily. The launders to the classifiers from batteries, 
slime mixer, and sand elevator are so arranged that 
any mill can be run on almost any combination of bat- 

teries. It has been found most satisfactory to divide 
the three products—i.e., battery crush, sand, and slime— 
equally among the three mills, although this division 

is only approximate, as no distributer is installed. 
Various kinds of rocks have been used for tube-mill 

pebbles. At the beginning, large chunks of hard quartz 
were tried, but they did not grind satisfactorily, nor did 
broken pieces of an extremely hard siliceous rhyolite, 
nor scrap iron. Finally, river pebbles were adopted as 

the most satisfactory medium available at the time. 
These vary greatly in hardness, but it has been found 
impracticable to select only the best, and about the only 
specification insisted upon is that they be chiefly of a 

size which can be fed through the scoop. Consumption 

of these pebbles is exceedingly high, about 110 lb. per 
ton of ore ground. Their cost is about 5.07 sucres per 
ton, which, at the current rate of exchange of 2.16, 
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corresponds to $0.129 per ton of ore ground. The price 
of these pebbles is rising, as they are being packed from 
greater distances. Lumps of run-of-mine ore, after 
rough sizing and cobbing, were tried for grinding, but 
it was found that the soft calcite wore so rapidly as to 
render their use impracticable. 

Tests are under way for using the hard vein quartz, 
more carefully sized and cobbed, and also the hard 
rhyolite prepared similarly. In all probability one of 

these materials will be eventually adopted for grinding. 

Heavy freight charges make the use of Danish pebbles 

or iron balls impracticable. 
Tube-mill shell liners, which are of hard white iron, 

have shown a life of approximately eight months. The 
river pebbles will not wedge in the liners, and conse- 

quently the iron has to take all the wear of the charge. 
By selecting the least-worn sections in a mill for relin- 
ing, it is probable that the average life of a set of liners 
can be prolonged to one year. The end liners have 

shown a life of only about four months. It is planned 
to make these about twice as thick, so that their life 
will correspond more closely to that of the shells. 

Performance in the grinding is shown in Table III. 

The percentage of moisture in the classifier drag was 
22.12. Samples were taken from mill No. 2 when mine 
ore, sand, and slime were being fed to all three mills 
evenly divided, and the time for taking samples was 
four hours. When the last sample was taken a higher 
proportion of sand had been turned into mill No. 2, and 

the rakes of the corresponding classifier were heavily 

loaded. 

TABLE III. SCREEN ANALYSIS 

; Battery Classifier Tube-Mill 
Mesh Sand Feed Slime Feed Discharge Drag Discharge 
(Tyler (Cum. (Cum (Cum (Cum (Cum 

Standard)% % %) % % MM) % MM) () 
On MO ond bead sein seehue, uaa C2. Gee OwinaAness 
On a tere prekac wae 2.9 2.9 E32 eee ek ada e 
Cl, Kako s Be yietedieseds 7.1 10.0 SR cows ete weile 
On ee Ree ee eee ee 6.9 16.9 4.3 Gee owas cated 
On Weegee ae Aopen, Le gy 2 oe ta: Ree 
On ME fied nae, aaa rtres 7-2) ee ee. wee cus ke 
On aisle) dara Aad nigh biter 6:8 Fee - DO ae ste occ. 
On Se aces. wanes 6.0 41.7 6.6 30.5 0.4 0.4 
On on i 7S i 6.6 48.3 12.7 43.2 0.6 1.0 
On Oe See Oe feces nwa 6.8: St -t6.9 2e2 2.0 3.0 
On Li wo Sis Xa: $.2 @&.3 16.9 73.6.2 13.2 

CR UPS Ge” arcee xwnns 6.4 69.7 14.4 88.0 20.0 33.2 
ae. 60 3.692.4 2:2 2.2 223 72.6 3.6 Ste €&2 3.6 

Through 200 7.2 99.6 97.8 100.0 28.0 100.0 8.4 100.0 60.4 100.0 

The drive of the tube mills has not proved altogether 
satisfactory. Flexible couplings were provided to re- 
lieve the herringbone gears from the effects of the float 

of the mill. Either-the eccentricity of these or improper 
setting of the collars on the line shaft, or some other 
unknown cause, broke three of the concrete piers carry- 
ing the line-shaft bearing. The flexible couplings were 
discarded, and to date no bad effects on the herringbone 

gears have been observed. The clutches are also a 
source of trouble. When a mill is thrown out, the 
wooden clutch blocks are not entirely disengaged, and 
char rapidly unless a stream of water is played on them. 

AGITATING 

From the classifiers the overflow goes to the thick- 
ener, called No. 1. This thickener underflow is elevated 
to agitator No. 1 by Gould diaphragm pumps, where it 

is diluted with mill solution to a ratio of 1 to 1. In 
this agitator about 270 lb. of NaCN and 1,000 lb. of 
local lime are added daily. The local lime is quarried 
and burned near the property and is of extremely low 
grade, about 35 per cent CaO. Agitation continues 

through the four agitators, and the average time of 

agitation is approximately fifty hours. As noted, for 



584 ENGINEERING AND MINING JOURNAL 

the present tonnage, which is higher than the design 
called for, it has been necessary to draw on the mine 

' compressors for agitating air. This was secured by 
running a 1-in. air line from the high-pressure com- 
pressed-tir main leading to the mine. 

AGITATOR TROUBLES DUE TO INTERMITTENT 

SUPPLY OF POWER 

At the beginning of operations some mechanical dif- 
ficulties were experienced with the agitators. The 
mechanism was designed originally for a 10-ft. tank, 
and later the depth of the tank was increased to 12 ft., 
requiring the addition of a 2-ft. section to the elevating 
column. The rakes are attached to this section, which 
is screwed to the bottom of the original 10-ft. section 

of the column. At the time of starting operations 

failures of power were rather common occurrences, and 

overloads resulted in the agitators. The rakes, bedded 
in the settled material, would stick, and the lower sec- 

tion of the column turned on the upper and wrapped 
around the top of the column the ropes by which the 
rakes are suspended. It was difficult to find a breaking 
pin of just the right strength to take care of these over- 
loads. One of the bevel crown gears was broken in this 
way. After a continuous power supply was provided 
and the operators became more familiar with the 
machinery these difficulties disappeared,-and the four 
agitators have been in continuous operation for ten 
months without repair. Since the time of this installa- 
tion the Dorr Company advises that rakes are designed 

to be pinned to the column, which obviates trouble such 
as that noted. 

DECANTING 

The overflow from agitator No. 4 joins the overflow 

from the second decanter, called thickener No. 3, and 
flows to the first of the series of decanter tanks, called 

thickener No. 2. The overflow from No. 2 is pumped 
to the mill storage tank, as previously noted. Through 

the series of thickeners Nos. 2, 3, 4, 5, and 6 the work 
is straight counter-current decantation. The underflow 
from No. 6 is discarded to the river. The barren solu- 
tion from the presses is added to No. 4. Adding it to 
No. 5 has the effect of lowering the dissolved gold loss 
but of increasing the mechanical loss of cyanide, and it 
has been found that by adding it to No. 4 the commercial 

efficiency at present prices is higher. 
Serious mechanical troubles occurred with the 

thickener mechanism at the beginning of operations. 
Power interruptions caused overloads, but even while 
the power supply was steady, overloads kept developing 
suddenly in the whole series of thickeners. This is be- 
lieved to have been caused by the fact that the trays 
were not set up to a perfect cone, but contained swells 
and depressions, and these caused accumulations of loose 

material, which would slip suddenly and bury the rakes. 
Several worm gears were broken in this way, and on 
one occasion the 2-hp. motor even wrenched the super- 

structure anchor bolts loose from the edge of the tank. 
A further cause of overloads was the fact that the 
spacer pipes between the spiders of the upper and lower 
rakes were not shipped with the mechanism, and their 
absence was not noted by the erectors. This allowed the 
upper-rake spider to slip on the stirring shaft, so that 
the rakes caught on the tray. These difficulties, which 
were not due to inherent faults in the design of the 
equipment, were finally overcome, and the mechanism has 
been running without accident for a number of months. 

Value of Solution 

Vol. 111, No. 14 

Table IV gives theoretical calculations for the mill 

flow sheet, assuming certain fixed conditions. 

TABLE IV. THEORETICAL CALCULATIONS OF MILL 
FLOW SHEET 

Tonnag 
140 t ll OE MARS DOR OE SFO OIE BOR iv oo sic s cocccccecccesese $1,100.40 
60 tons of accumulated sand at $4.91 per ton...............045 294.60 

100 tons of accumulated slime at $4.65. ............ cece eee eee 465.00 

Carta wale catenin is dis bibs Gb oe mi bees cCncie bey eenname 61.659. 6 
20 per Cent CimOlVOd IM CLUBDING. ... 0.0600 secescccerccccccceccs 930.00 
50 mer cenit Gissolved I QBIEATION... .....cccccccccccsccccccccscces 930.00 
Barren solution precipitated to $0.02 enters thickener No. 4; 37.5 per cent 

moisture in all thickener discharge pulp. 
50 tons of water enters the Tail at the classifiers. 

130 tons of water enters the mill at thickener No. 6. 
it — of solution leaving decanters with a variable tonnage of solution precip- 
itated: 

Solution No. No. No. No. No. No. 
Precipitated 1 2 3 2 5 6 

200 = $8.6911 a. sorre $3.55263 $1.56864 $1.2040  $0.69910 
400 4.6034 2830 1.07984 - 33163 25454 . 15000 
600 3.103 2: O44 5058 1271 .097 05634 
800 2.338 1. 4638 295 . 06841 0525 . 03048 

10.00 
Value of Ore 

FIG. 3. VARIATIONS IN VALUE OF SOLUTION LEAVING 
THICKENERS 

When the solution in the crushing department is kept 

at 0.7 lb. of cyanide, and that in the agitators at 1 Ib., 

the cyanide strength of the solution overflow in the 
thickeners is as follows: 

1. 0.7 Ib. 4. 0.6727 lb. 

2. 0.78358 Ib. 5. 0.51632 Ib. 

3. 0.69464 lb. 6. 0.29980 Ib. 

S10 

if 50 100 150 
Tons of Water 

FIG. 4. EFFECT OF WATER ENTERING MILL 

AT CLASSIFIERS 

Fig. 3 shows the variations in the value of the solu- 
tion leaving the thickeners as the value of the ore and 

other materials varies. Fig. 4 shows the value of the 
tailing solution as the amount of water entering the 

mill at the classifier varies. 
Table V shows actual performance of the decanting 

system over a number of months. Dissolved gold-silver 
loss is higher in practice than the theoretical, although 
the percentage of moisture in the thickener discharge 

is lower than that used in the calculation. This dis- 
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crepancy is due to the dissolving action that takes place 
in the decanting. Mechanical loss of cyanide is also 

slightly higher than the theoretical figure. A value of 

$1 per oz. has been used in the silver calculations. 

CLARIFYING 

Overflow from the thickener, No. 1, flows to the clari- 

fying tank. Here the two Challenge pumps take out 
about 750 tons of solution per day and deliver it to the 

TABLE V. VALUES OF TAILINGS 

‘S E 5% - 2 og 

2 Sam 3 “oe 
of & wow 2 

B28 es BSS ~ Sr s s g 

298 2538 x 26 
*COR” «6 BOR 82H 

: ‘ m° QD .. Total Loss per Ton Dry Tailings oO 
. Month ~ . _ _ Gold. Silver Total Lb. 

May:..+..... 49:0 $0.26 $0/68 ~ $1.10 $1.78 1.338 
June... 31 41. ‘SER. tcc? fae 1.41 1.81 
CO ater: nes oa —— ~" :66 97 1.63 1.13 
August..:..2..- (a) (a) 7) (’) * (a) * -@ 
September..,.. 48.0 an .70 1.05 1.75 1.70 
October.?.;...: 42.0 >. biae * 80 2.07 1.44 
November..... 36.75 ” ea .72 .. ee 1.87 1.29 
December..... 35.50 .07 46. Ee 1.59 2.36 
January....... 34.07.  - .07 . 43: 98 1.41 2.80 
February...... 33.59 .05 52 1.01 1.53 1.26 
March...’.7.-.-. ° 34.55 ~t2 oma .99 1.56 1.726 

AMaxinenim... . . 49.0 | Ue - UG 2.07 2.80 
injmum..... 33.59 05 43 80 1.41 1.13 

‘ (a) Not cperating. 

gold tank. - The rest of the solution overflowing the 
thickener’ is short-circuited back to the mill storage 

tank.. : 
The clarifying leaves, after a year’s use, remain in 

good condition. and should be available for another six 
months or more. No acid was used in cleaning them 
for a period of ‘nine months, but two leaves were re- 
moved from the tank daily and were washed and 

scrubbed with a stiff brush. Solution from the gold 
tank after subjection to vacuum in the Crowe apparatus 
flows to the suction of the press pump. The zinc feeder 
discharges into the de-aérated solution in the press- 

pump suction line about 3 ft. from the pump. From this 
point to the presses the distance is between 40 and 45 ft. 

The screw type of zinc feeder has, not proved entirely 

satisfactory, because the zinc, although put into the 
hopper practically bone dry, absorbs moisture in the 

rainy season, forms a chimney, and thus gives an 

irregular feed, requiring constant attention as the 
humidity varies. 

The Crowe equipment caused no. trouble after it was 

once adjusted. The excellent results from this equip- 
ment in the saving of zinc are shown in Table VI. The 

consumption of zinc shavings in the old sand-leaching 
plant was 0.8 lb. per ton of sand leached. It is cal- 
culated that the vacuum equipment reduces the cost for 
merrillite by about $3,800 per year. 

On the Merrill presses the filtering medium used is 
No. 10 duck covered with one layer of sheeting. The 

presses are cleaned up once a month, when the sheeting 
is removed and clean sheeting put on the frames. The 
sheeting is washed thoroughly and used four or five 
times before being burned. The duck lasts about six 

months. Operation of the presses has been entirely 
satisfactory, although preliminary test with one press 

on solution from the old sand-leaching plant had proved 
unsatisfactory, because precipitate, probably carbonate, 

formed on the sheeting, and it was impossible to run a 
press for more than three or four days, even when no 
zinc dust was added. In the new plant this carbonate 
precipitation has been eliminated. It has been found 
that the gold solution must carry a minimum of 

0.4-0.5 lb. of free cyanide per ton to secure satisfactory 
precipitation. 

Table VII shows the extraction of the gold in the 
several stages of beneficiation, the total extraction of the 
silver, and the actual gold recovery based on product 

TABLE VI. PERFORMANCE OF VACUUM APPARATUS 

és . 
a3 3 
5.2 < 

58 ag 3 = 8 

- wz . 3 2 ae oe oe 
go 53 3 BR a 
Es aS . ° a 2 
oe $35 5 9 =z 

Month Vacuum = oO" a o a] 
June, 1919 No 0.4405 0.1539 0.3412 $3.98 $0.24 
Feb., 1920 Yes 0.2150 0.0640 0.2640 1.87 . 03 
March, 1920(a) Yes 0.263 0.0920 0.305 2.41 .14 
April, 1920(6) Yes 0.206 0.0770 0.239 2.0 .O1 

ay, 1920(a4) Yes 0.235 0.0890 0.248 2.12 01 

(a) During March precipitating trouble developed due to low cyanide content 
of gale solution. 

(6) Precipitate for May contained 21.71 per cent copper; 351.46 lb. precipitated 
during the month. 

TABLE VII. EXTRACTION 

Gold Extraction 
Consumption 

In. In. In. Cyanide 
Crushing, Agitation, Decanting, Total, per Ton 

Month per Cent per Cent per Cent per Cent of Ore, Lb. 
November..... 46.47 46.59 esis 93.06 1.29 
December..... 55.04 37.15 3.40 95.59 2.36 
January....... 56.69 32.51 5.88 95.07 2.80 
February..:... 27.84: 56.29 8.83 92.96 1.26 
MOROM. 56655 23.86 65.48 4.26 93.60 1.73 

Silver Extraction Gold Recovery 

DOORS oc ng Dic shccdddwwsiewwcxde 32.29 91.97 
SRG Ss clu caaGastegaccessebe 41.07 94.80 
MUNI iia dic cena ebecinccetascéates 43.32 94.09 
UNE ao asciceeSes cdoaccrccaneeeue’s 33.83 92.22 
PRMNONIDK ei cxedebestccdeuusexeneuaaes 35.63 91.91 
Maximum gold recovery, June, 1919. .........0.....205- 97.52 

shipped and assay of the tailings. The silver extraction 
is extremely low. The ore is known to contain tetra- 
hedrite, which is not easily amenable to cyanidation, and 
the silver is contained largely in this mineral. Further- 

TABLE VIII. OPERATING COSTS 

Costs are all given in sucres and are averages over a period of five months, Decem- 
ber, 1919, to April, 1920, during which time the following tonnages were treated: 

Tons 
I a cacienkadadadutusdsagiedadacesaves 21,211 

Aoeamnalated ann Gi MAES «6 Ev. ccctececicceccccesesceces 8,027 
DIE an 65a bo Ca Sh apecuedsh.ccnesan tentascas 8,52 

FGA aos oc oi cc cle etwes Sseecisceeceness sec escccccccecs 37,759 
Total tons tube milled (ore, sand, slag and oversize slime)... .... 29,459 

Cost per 
on of 

Department Supplies Labor Total Tailings 

Crushing and stamping............. 8,855.59 6,837.06 15,692.65 0.41560 
Grinding and classifying............ 11,565.17 7,917.25 19,482.42 0.51597 
Decanting and thickening.......... 1,661.24 3,687.42 5,348.66 0.14165 
RI cid cc stn ce eddieedd snes 630.25 1,816.23 2,446.48 0.06479 
CIN ce cciedadcuewscudd dude 479.07 1,969.09 2,448.16 0.06483 
DVGMEIMIN Gc cc ness sc cectavevn 5,17?.68 1,210.80 6,389.48 0.16922 
Return solution pumps............. 2,130.59 1,391.52 3,522.11 0.09328 
Preparing precipitates forshipment.. ........ 281.38 281.38 0.00745 
Incidentals (tools, hardware, pipe and ' 

fittings, lumber, office and labora- 
tory, extraordinary structural re- 
pairs, extraordinary machinery re- 
pairs, cement, paint, carbide and 
other supplies, toolroom boy)..... 3,996.58 807.15 4,803.73 0.12722 

Total less chemicals. ............. 34,497.17 25,917.90 60,415.07 1.60002 
Chemicals: 

Cyanide. .......seccesececsecees GBIGPTE  ciccccs 63,799.74 1.68966 
WeMeidacuacdsnugacteesaaneeaa T40GGRTD neces 14,860.17 0.39355 
WOO be. d cGib acs 64 eG atpaspcctenes SPETEe  “enaaaxs 854.54 0.02263 

Total less sand and slime handling.. 114,011.62 25,917.90 139,929.52 3.70586 
Per ton of 

san 
Handling accumulated sand......... 829.10 4,133.57 4,962.67 0.61825 

Per ton of 
slime 

Handling accumulated slime......... 80.13 9,468.60 9,548.73 1.12053 

pe errr er Ter re 114,920. 85 39,520.07 154,440.92 ....... 

more, the accumulated sand had already been twice 
treated and the accumulated slime once, and the more 

easily recoverable gold and silver thus removed. 
During the last of December, 1919, and all of January, 

1920, a test was run on silver extraction with the cyan- 

' 
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ide solution about 24 times as strong as that used pre- 

viously. This practice, however, at current prices of 
silver and cyanide, was found to be uneconomical. 

Table VIII shows the operating cost over a period of 
five months, December, 1919, to April, 1920, inclusive, 
and Table IX shows the cost of handling the three 

products treated. 
On account of the experiments performed with strong 

cyanide during December and January, the average con- 

sumption for the two months is high. The cyanide 

TABLE IX. UNIT COSTS BY PRODUCTS 
Treatment of Mine Ore: Sucres 
rE NIN, otc | is ibaa ache sy bos St RW bls bleep VS etwe 0.73983 
nn I gos a wins SWE Nine Sm REA Sie bas be 0.66134 

EE a cco ab kaw ees seb eerneeene 0.14165 
EN RH, oo a ee a SOE Sinica ce eA A he oe oe Ra wR 0.06479 
OES So a oy 5c GEES SoS ee ee comedies s bce ORS oo hep 0.06484 
ONIN 15 55 Gr kg een 668 -00.0 nd..0i010'9 oie bis © ad chy eho aieamre 0. 16923 
es SR I asc oa ha. die wo > » KES CO44 4.5 0G w cio ste oa 0.09327 
Preparing precipitates. for shipment................ 0.0 ceeee eee 0.00746 
I ts be Bos 6s cata an arising estore w shes, sie paps Ws sp 0.12722 
SeNOED 6 Sukh vices go's, sack uk ete Sb ie igi oe Ae ee wae eae 1.50310 

ND nee Reha ctv aswha cobb een enakwinebehes 3.57273 
Treatment of Accumulated Sand: 
nn IIS ES ae e hab Analy es seas eb 0.66134 
SNE RINNE CRIES 05.5055 6:68 6020, 9 5:0095 9 5 99% 5009 d-widis G8 9:5' 0.14165 
ES ics wis ce bs OR WER Bile SSRN ENR L SoA See ONT Sean 0.06479 

ae a ee ad Se mC Minmls Bim eels oh. RIRw Se ere SUEs 0.06484 
NR 6s nc Shank 54,5 DKS SE womb wh Riga ae-oN oa phic ee sie eos 0.16923 

i MRIS. £157 Cabs hon + ckbks bw kh eae ub Ses oe ce ses 0.09327 
Preparing precipitates for shipment. ................--+. 020 eee 0.00746 
EN 22) POM sk cits banks bee SOe vale hea hss TE DIAS es 0.12722 
aI Soo OR RRS rele Saat cia Rohe gs wie agnd vod KMiateals 1.50310 

NE cate Lh oeciose et SRUKES coe Ve wean ties ved eermeers 2.83290 
NN hs. 9's scab ad oe SESS PASSRIND SERS Ales en 0.61825 

NE Sarg os 5 ee eA ENE ce Hieaie-w sib tp e hie wee WAS EROS 3.45115 
Treatment of Accumulated Slime: 
SE GUININE .o iio5o iA ab Senin d Geese CONN KOs ewes 0.14165 

nae estas cheats bk Abs xe EAOCERS DONE UR SED RINE ESS 0.06479 
NE NG ok cn aia kuin hy AG ob eM Sa KENECE ENS EDA SETS 0.06484 

TR oo Ne REESE SESE SESS AEE Ss skh SES T es eek se 0.16923 
Return solution pumps. ...... 2.0... ssceceeceecececesesecvees 0.09327 
Preparing precipitates for shipment. ................ce cece eens 0.00746 
EN iG 5icia ks SRS SERESNE SS NS'SSEDASSEASES NERS SSR ORDY 0.12722 
SEEN 566 hy cin cbawshan sbkawcmewssnbishbaweesasines 1.50310 

Ree ont a ao 8 sk ke PAR CaS eS 6s Kab shies bos bc aenes 2.17156 
IONS 6.5 dc acne sens anne cansuGscaiew suse ser bus ates w 1.12053 

ROE dk Lee neee cee Cowes ck ee eos ts ee Sew ewa wena 3.29209 

(a) 1.3 lb. of cyanide per ton of ore. 

consumption should not have been more than 1.3 lb. per 
ton of tailings, which would give a total consumption 

of 52,387.4 lb. at a cost of 43,813.15 sucres. This re- 

duces the cost for the chemical to 1.087 sucres per ton 
of tailings. This cost, also, is not correct, because the 

cyanide was bought in England, and the saving on ex- 

change between the ruling ratio of pound to dollar of 

less than 4.00 and the normal of approximately 4.86 was 

not credited to the cyanide price but was taken into an 

exchange account. The same is true of the saving on 
sucre exchange for payments made inside of Ecuador. 

Experiments in the Use of Dolomite 

Refractories* 
ARGE quantities of magnesite are used for furnace 

linings in the metallurgical industries. Until the 

war began, substantially all the magnesite used for 

the manufacture of refractories came from Austria 
and Greece. When Austria entered the war, the expor- 

tation of magnesite from that country was shut off, and 
soon afterward the exportation of the Grecian product 
stopped. The American refractory manufacturers were, 

therefore, compelled to draw upon the American mag- 

nesite deposits, which are said to be inferior to the 
foreign magnesite for refractory purposes. These de- 
posits are situated in the states of Washington and 
California, whereas most of the metallurgical industries 
utilizing magnesite refractories, notably steel, are cen- 

*U. S. Bureau of Mines, Reports of Investigations. 

tered chiefly in states east of the Mississippi River, 
Owing to cheap labor in Austria and Greece, and water 

transportation, the foreign magnesite in normal times 

can be delivered to points east of the Mississippi River 

cheaper than the magnesite from the Pacific Coast. 
During the war, the selling price of magnesite brick 
quadrupled. 

Dolomite, the double carbonate of lime and mag- 
nesia, is widely distributed throughout the United States 

and occurs in large masses. The State of Ohio contains 

thousands of acres of dolomite with very little or no 
overburden. Its principal use is for crushed rock in 
surfacing roads and in concrete work. It also finds a 
limited use in the manufacture of “dolomitic lime.” 
Before dolomite can be successfully used as a refrac- 

tory for furnace linings, it must be calcined at a high 

temperature to remove its shrinkage and to place it in 

a “stable” or “dead-burned” condition. The lime con- 
tent is the troublesome ingredient; it may cause the 
calcined dolomite to “slake” or “disintegrate” when 
stored in the open air. 

To prevent slaking of the calcined product, there must 
be added to the dolomite a suitable material which will 
combine with the lime and place it in a condition in 
which it will not disintegrate. The substance added to 
the dolomite to bring about a dead-burned condition is 
called a “dead-burning agent.” It must be of such a 

nature that it will not lower the melting point of the 
dolomite to such an extent as to render the latter use- 
less as a refractory, and the dead-burning agent must 

also be inexpensive. Several patents have been granted 
on methods of dead-burning dolomite for refractory 
purposes, and three or four firms have placed the 

product on. the market under different trade names. It 
is sold in lump or granular form, and is mixed with 

slag and tar and tamped in the bottoms of furnaces. 
It is also used for temporary patches for furnace walls. 

Magnesite brick will stand storage indefinitely with- 
cut disintegration, but up to the present a firebrick 
made from dolomite which can be stored indefinitely 
without crumbling -to powder has not been produced. 

The different patented processes of preparing dolomite 
for refractory purposes were investigated by the ceramic 

experiment station, and it was found that all such 

products would show signs of disintegration within one 
week to six months. 

Other methods of dead-burning dolomite were de 

vised and tried by the ceramic station. The briquets 

made from the different calcined dolomites are stored 
in the open. air and observed every. week. Two of the 
samples prepared from calcined dolomite have been 

under observation for more than a year. They still 
appear to be sound and show no signs of disintegration. 
Further tests on these promising dead-burned dolo- 
mites are to be made, and if it can be demonstrated 
that firebrick can be made from dolomite which will 
compare to magnesite firebrick and will stand storage 
indefinitely without crumbling, it will be the means of 

developing a new industry of far-reaching importance. 
About 80 per cent of the firebrick is used in the iron 

and steel industries. Ohio ranks second to Pennsy]l- 
vania in the production of iron and steel. The work of 

the ceramic station on the preparation of dolomite for 

refractory purposes has been done on Ohio dolomites. 
Ohio, with its thousands of acres of dolomite to furnish 
the raw material for firebrick, and its vast iron and 
steel industry to utilize them, would profit more than 
any other state by the work on refractories. 
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ENTRANCE TO SPIRO TUNNEL OF SILVER KING CONSOLIDATED MINING CO. NEAR PARK CITY, UTAH 

Tunnel Driving in War and Peace 
Comparative Costs of Labor and Supplies on Spiro Tunnel Project, Near Park City, Utah, 

During Five-Year Period 1916-1920 Show Effect of Changes in 

Economic Conditions Caused by the War 

By Harry A. LEE 
Written for Engineering and Mining Journal 

to metalliferous mining. Prior to the war, oper- 

ating costs of mining and results attainable could 

be determined with a fair degree of accuracy. Follow- 

ing the year 1916 the constant increase in the costs 

for material and labor, shortage of skilled labor, and 
consequent necessity of employing inefficient help proved 
a combination that almost drove to distraction operators 

who were accustomed to gaining results in proportion 
to cash outlay. 

To determine the effect of the changed economic con- 

ditions produced by the war, and to demonstrate the 
increased cost of material, the increased cost of labor 
and the inefficiency of labor, an enterprise operating 

prior to and after the beginning of the war must be 
selected. Of equal importance is the selection of an 
enterprise wherein the material and labor demands are 
constant factors throughout the operating period. The 

driving of a drainage and transportation tunnel is 
almost monotonous in its demands, and comes as near 

meeting the requirements as it is possible to find in 

mine development. 

Te WORLD WAR brought many evils in its train 

PROGRESS OF WORK ON THE SPIRO TUNNEL 

The Spiro tunnel of the Silver King Consolidated Min- 
ing Co., of Utah, is selected as a type of mine develop- 
ment meeting the necessary requirements for compari- 
son. The tunnel is situated near Park City, Utah, and 

was named after Solon Spiro, the president of the 

company. Work was started during the summer of 
1916, and has been continuously prosecuted since that 
time. The breast is now 14,400 ft. from the portal. 

The period of time comprised in this review is four 

years, extending from July 1, 1916, to July 1, 1920, and 
the length of bore considered is 12,944 ft. 

TABLE I. LABOR COST 
—Increased Cost Due to= 
he ah Ws ° 
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1916 1,461 $3.857 $8. 157 OG! “socan “dean / . eekee 
1917 3,539 4.294 16.0315 96 11.30 17.0 67.70 
1918 4,001 5.006 17.9782 120 29.79 14.25 75.96 
1919 2,622 5.403 21.9475 169 40.08 25.20 103.72 
1920 1,321 5.757 22.975 182 49.27 33.20 99.53 

12,944 $17.65 
(a) Average wage per shift paid underground and surface employees. 

The Spiro tunnel starts at the base of the mountain 
and is driven on a tangent, with a grade of 0.3 per cent. 

Starting in the limestones of the Thaynes formation, it 
passes into the Woodside shale, Park City limestones, 
and the Weber quartzite, in the order named. These 
formations have an average dip of 25 deg., and the bore 
cuts the beddings at an acute angle. 

The hardness of the rock is of little moment in driv- 
ing a tunnel. A shift’s work in the heading consists 
of drilling and firing a round. In the 12,944 ft. no 
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rock was encountered in which a round could not be 
completed in an eight-hour shift by competent machine- 
drill men. The material and labor demand for each 
round and each foot of progress was constant, the only 

exceptions being when in soft or swelling ground that 
required timbering close up to the breast following each 
blast before it was practicable or safe to start the next 
round and when the haul was longer. 

The machine drills were operated 
under 100-lb. pressure. Each machine 
man had his own drill, and follow- 
ing each shift the drill was trucked 

out, cleaned, oiled, tested, and, if 
necessary, repaired. This method in- 
sured a machine that worked perfectly 
when placed on the bar and obviated 

the claim so commonly made that the 
man on the previous shift had left a 
“bum” drill. It also proved a big sav- 
ing in drill repairs. 

The average sizes of timber wail 
were: Sills, 6 x 10; legs, 8 x 8; caps, 

8 x 10; and lagging, 2-in. rough. 
These sizes were varied somewhat to 
suit heavy or swelling ground. The 
sets were placed 5 ft. from center to 

center on the average, and where tim- 
ber sets were not required the sills 
were placed on grade at 5 ft. centers 
and hitched into the walls for the en- 
tire distance. 

The surface plant is modern, with 
a well-equipped blacksmith shop, a 
machine shop, a carpenter shop, a 

change room, magazines, and adequate storage rooms. 

DETAILS OF SPIRO TUNNEL FOR 12,944 FT. 

Location, Park City, Utah. 
Purpose, Development, drainage, transportation. 
Character of rock penetrated, Limestone, shale, quartzite. 
Size broken, 8 x 9 ft.; ditch on side, 3 x 4 ft. 
Cross-section, 84 sq.ft. 
Grade, 3 ft. rise in 1,000. ft. 
Power, Purchased electric current. 
Air pressure, 100 lb., generated by electrically driven com- 

pressor. 
Air line, 4-in. O. D. casing. 
Ventilator pipe, 18-in. steel, dipped. 
Water line to drills, 14-in. black pipe. 
Drills, Pneumatic hammer. 
Drill mounting, Horizontal bar. 
Explosives, 50 per cent gelatine dynamite in:cuts; 35 per 

cent in sides. 
Number of holes per-round, 16 to 24. 
Average depth drilled, 5 to 8 ft. 
Cars, 20 cu.ft., roller-bearing. 
Type of haulage, Horse. 
Track of switches, 30-Ib. rail, 18-in. gage. 
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Costs of labor and material for the five-year period 
1916 to 1920 are given by years im accompanymg tables. 

The tables presented do not take imto consideration the 
initial cost and equipment of plamt, depreciation,. taxes, 

legal expense, fire insuranee, office expense, or admin-- 
istration. The daily wage is the average of all em-: 
ployees, both underground and upon surface, including 

INTERIOR VIEW OF SPIRO TUNNEL, SHOWING CONSTRUCTION 

bonuses, averaged for the year from monthly and semi-- 
monthly payrolls. The figures illustrate plainly the 
effect of increased cost for material and labor and the 

inefficiency of labor; also that an increase in wages: 

produced no improvement in results. 

By reason of the fact that a shift’s work per man was 

practically fixed at the Spiro tunnel, and that the same 

wage could be had at other properties in the district, 

TABLE III. COMBINED LABOR AND MATERIAL COSTS 

————————- Cozt per Foot Per Cent oe Over 

1916 1917, 1918 1919 1920 1917 1918 19% 1920; 

Labor... ‘$8.157 $16.032 §17.97% $21.947 $22.975 96.0 120.0 169.0 182.0 

Material 7.912 10.384 12.09 15.089 17.08 31.2 52.8 90.7 128.5 

Totals.. $16.07 $26.42 $30.07 $37.03 $40.06 eae 
ROU 5c AL Somes: < Hebnew ddcen<s MA 

wherein a shift’s work could not well be measured, it 

is possible that the inefficiency of labor at other proper- 
ties may not have been so marked. Conditions have been 
improving, but normal routine is still to be achieved. 

TABLE II. MATERIAL COSTS 

Cost per Foot —— Per Cent Increase Over 1916———. 
Article 1916 1917 1918 1919 1920 1917 1918 1919 1920 

oceania SS i0o 54 t 203 Sele? Sei hel <n phy sia bwielein aid $2.547 $3.54 $4.504 $5.27 $5.537 38.83 75.50 106.70 116.90 
30-lb. T-rail (complete) .......-,+-0eseeeseceeesccees 41 7 .749 a2 .743 27.0 83.0 79 78.1 
4-in. O.D. casing and 1}-in. iron pipe................. - 332 .46 . 63 .80 806 38.6 89 141.6 142.8 
18-in. steel vent and pipe..../.....6...cceeee cence eens 95 1.25 1.67 1.60 1.75 31.6 75.8 68.5 84.3 
Machine drills, repairs and couplings Sies 58 a .79 1.19 1.50 29.4 36.3 105.2 158.7 
Timber (per ft. timbered)............++.++0++5 vow 1.71 1.74 2.14 2.589 2.20 1.8 25.2 Si 2 28.7 
SRST pi Safes ne aera meneame 1.56 1.099 26 1.964 2.16 (a) 30.2 (a) 19.3 25.7 38.5 

EE fg SSE Tandy Rica bh gib ba 4 Med +s, 5% wie. Fada .245 . 489 308 .47 75 104.2 2 96.0 212.5 
ESS EES AE ee ae ae yee .09 .244 179 .26 288 166.0 100.0 188.0 210.0 

Tools, electrical supplies and general hardware.. econ . 158 094 133 .38 363 (a) 43.7 (a) 18.7 137.0 125.0 
SG GS ARE rita SR Rene HE 7 SY Ee ar ee .35 .038 064 i 187 3.0 100.0 333.0 500.0 
Horse feed, shoeing, etc.....,..----.eeeeseeeeeeeeees ola? . 254 .46 . 886 1.305 108.0 283.0 633.0 990.0 
General ere and plant maintenance................ .07 .14 . 236 .30 379 92.0 223.0 311.0 419.0 
RETO. Sina ka cilt 4 BES Gd SEITEN 2 sc a00 55 .025 oe 131 .274 38 550.0 550.0 1 350.0 1,900.0 

Ce hecks Sicha G Ssnshs Gaia kis sivas sie nat $7.912 $10. 384 $12.09 $15.089 $17.08 31.2 52.8 90.7 128.5 
(a) Denotes decrease. 



April 2, 1921 ENGINEERING AND MINING JOURNAL 589 

Hon. A. B. Fall 
Secretary of the Interior 

By PAUL WooTON 
Written for Engineering and Mining Journal 

tors has been attained in the selection of Albert 

Bacon Fall as Secretary of the Interior. This 

department has jurisdiction over practically all work 
done by the Government in the interest of mining. 

The new Secretary has 
worked in and has oper- 
ated metal mines, is an 

experienced prospector, 

and is closely abreast 

with the needs of the 
industry. He promises 
to leave undone nothing 
within his power to re- 

lieve the depression now 
gripping mining. Sec- 
retary Fall’s first min- 
ing experience was in 

Mexico. From boyhood 
the rédle of prospector 

had appealed to him, so 

at the age of twenty- 

one, with such knowl- 

edge of mining as he 

could acquire from books, 
he ventured into Mexico. 
That was in 1882. He 

began at a mine near 
Nieves, Zacatecas, where 
for three years he f 
worked as a mucker, as_ [ 

(irs has REPRESENTATION for the prospec- 

a timberman, and as 

foreman. He served his 

apprenticeship on - the 

hoist and in the opera- 
tion of pumps. He sorted 
ore, built roads, and 
sharpened drills. When 

the Mexican Central, in 
1884, ran its first 
through train from 

Mexico City to El Paso, 
young Fall returned to the United States with enough 

practical experience, he believed, to undertake operation 
on his own account. During 1885, 1886, and 1887 he 

prospected through the back’ range of the Sierra, in 

Grant County, N. M. He located.a number of properties 
and undertook the development of several. While in 
Mexico, he had acquired some prospects in that country, 

and these he developed with the aid of associates, to- 
gether with his New Mexico activities. Finally, in 1907, 
he sold his holdings in Mexico. In discussing his mining 

experience Secretary Fall said that there are numerous 

monuments to bad fortune in the wake of his mining 

experience, but he admitted that there are a few monu- 

ments to good fortune as well. 
One of the prospect holes which Mr. Fall dug came 

near being his grave. He was doing a little double- 

hand hammer work in the bottom of a 25-ft. shaft while 
his partner was hoisting the used drills. One of these 
slipped through a hole in the rawhide bucket ‘and landed 
on Mr. Fall’s head. The resulting injury was a severe 

HON. A. B. FALL 

OF RAS 
hed (eh COMET PEXUETTEO TONITE LEE COT POMEITEMIETITI EMITS S) “2 
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one, and even yet he carries a conspicuous scar as a 
reminder of this episode. 

Twice during his experience in Mexico Mr. Fall barely 

escaped death. While exploring an old Spanish work- 
ing bad air was encountered by two of his Mexican 

workmen. One managed 
to reach the _ surface, 
more dead than alive, 

but he was unable to 
bring out his companion. 

Thereupon Mr. Fall went 
into the hole himself, 
found his workman at 
the bottom of a winze, 

and managed to carry 

him up the chicken lad- 
der and the crude road- 
way to the surface. His 
heroism was in vain, as 
it developed that he had 
brought a corpse out of 

the mine. The other 
narrow escape he had in 
Mexico resulted from 
the proclivity of chicken 

=| ladders to turn over. 
e| Incidentally, Secretary 

Fall does not think much 
of chicken ladders. Mry 
Fall was born in Frank+ 
fort, Ky., Nov. 26, 1861; 

His father was William 
Fall, who was a member 
of the -staff of: Gen. 
Nathan B. Forrest, . of 
the Confederate Army, 

during the Civil War. 
His mother was Miss 
Edmonia Taylor, of Ken- 

tucky. The then future 
Secretary of the Interior 

earned his first money 

as an operative in a cotton factory in Nashville, Tenn. 
Later he returned to Frankfort, where he taught school 

and read law under Judge William Lindsey. In 1879 he 
went to Indian Territory and later moved to Clarksville, 
Tex. On returning to New Mexico from Mexico Mr. 
Fall made his home in Las Cruces. He took an active 
interest in territorial politics and served as a member 

of the Constitutional Convention. He was sent to the 

state Legislature for several terms. : 
Prior to 1902 Mr. Fall was affiliated with the Demo- 

cratic party. In 1892 he was appointed an associate 

justice of the Supreme Court of New Mexico by Presi- 
dent Cleveland. In 1896 he was appointed by the Demo- 
cratic Governor as Attorney General. In 1902 he was 

elected to the state Senate as a fusion candidate. He 
was elected to the United States Senate as a Republican 

by the New Mexico Legislature March 27, 1912. He 
was re-elected for the term ending March 3, 1919, and 
again was re-elected for the term which will end on 

March 8, 1925. 
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Fan Equipment for Metal-Mine Fires 
Uses of Portable Direct-Connected Blower and Disk-Fan Units Described—Ventilation Fans 

Render Valuable Aid Where Already Installed—Function of Air in Fire 

Fighting Sometimes Misunderstood 

By T. H. ARNOLD 
Written for Engineering and Mining Journal 

different manner thai: that applicable to those on 
the surface. In fighting some underground fires 

water can be used, but in the larger mines this method 

is almost always impracticable for various reasons. The 
method most generally used is to isolate the fire and 

smother it in its own gases. 

The first thing to be done is to get the men safely out 

of the working places, and their names checked to see 

that all are out, before changing any air currents. The 

\IRES UNDERGROUND must be handled in a 

NO. 4 BLOWER UNIT PURCHASED COMPLETE 

chief danger, except in fighting a shaft fire, is that car- 
bon monoxide gas will spread through the mine. A very 
small percentage of this gas will render the air deadly. 

After the men are removed, the gases should be con- 

fined to the smallest possible area and the necessary 
bulkheads built to keep them there. This work must be 
done with the greatest dispatch. Prompt and efficient 
handling in the early stages of a fire will frequently 
limit the damage and save weeks or months of time in 

opening the parts of the mine affected. To accomplish 
these results the mechanical and electrical forces must 
co-operate with the mining forces by maintaining an 
adequate equipment of fans, blowers, and motors for 
handling the gases. Men should be trained to install 

these quickly. 

IMPORTANCE OF BLOWERS AND FANS NoT ALWAYS 

FULLY REALIZED 

The importance of helmets and a properly trained hel- 
met crew is recognized by many of the larger mining 
companies, which have gone to considerable expense to 

maintain such crews. The necessity of providing fans 
and blowers does not appear to be so well realized. Fans 

- for this use may be divided roughly into three classes, 

each of which fills a different requirement. The direct- 
connected unit is the best for rapid handling and in- 

stalling. No time is consumed in lining up. A belt 

may run off or break at a time when the consequences 
may be counted in men’s lives. Less room is required, 

and room may be at a premium. These factors become 

important during the disruption of normal operations 

due to a fire. It is entirely possible to have a fan of this 
class running within ten minutes after it has been 
brought into position. 

The No. 4 blower, direct-connected:to a 2- or 3-hp. 
motor, forms a very compact and useful unit. These 
fans are commonly used for ventilating individual 

stopes, and may be standardized with the regular mine 
equipment. They should be reserved for special serv- 
ice and kept ready for use at all times. These units are 
small enough to be loaded intact on the average cage, and 
can be readily handled on push cars or slipped along 
the track. They can be operated without being bolted 

down, and either with or without a discharge pipe, as 
conditions warrant. Their chief use is in forcing back 
the gases to permit the building of bulkheads where the 

source of good air is not too far distant. The employ- 
ment of timbermen for this purpose instead of the hel- 

met crew will release the latter for other duties, and will 

result in much quicker work. These units may also be 
used for holding back the gases in a drift until the ma- 
terial and labor can he collected to build the bulkhead. 
They are used to blow between two bulkheads to prevent 
gases leaking around through broken ground. They 

DIRECT-CONNECTED NO. 4 BLOWER UNIT MADE BY 
REMODELING BELTED BLOWER 

are also used to clear small areas behind the bulkheads 
for exploration. 

The second type is the disk fan in sizes from 36-in. to 
60-in. Smaller sizes are not of much use, and larger 

ones cannot be handled in the average mine. These 

should be provided with a 5- to 10-hp. motor of variable 
speed and should be capable of running at rather higher 
speeds than those usually recommended. 
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During a fire, if a little more air is needed, the ten- 
dency is to speed the fan up until the required amount 
is obtained. Disk fans of this type are used where a 
larger quantity of air is required. They may conveni- 

ently be mounted on a truck, but should be so designed 
that they may be readily taken apart if it is necessary 
to handle them through a shaft or raise. Where electric 
haulage is in use, they may be wired in such a manner 

that merely by placing a hook on the trolley wire they 

will be ready to start when in position. A canvas brat- 
tice should be provided around the fan, which can be ex- 
tended to close off the drift completely ; otherwise much 

of the air will be reflected back and cause eddies. This 

fan is used in forcing back the gases in long drifts or 

for changing air currents in larger sections of the mine. 
For this reason it is usually installed in one of the main 
haulageways. 

TWO 36-IN. DISK-FAN UNITS AND TRUCKS CONSTRUCTED 
IN MINE SHOPS. NOTE HOOK ON TROLLEY 

WIRE FOR POWER CONNECTION 

The third type is the mine-ventilation fan which is 

designed to furnish air for all or for a large part of the 
mine. These are not fire fans primarily, and, as their 

installation requires a considerable amount of time, they 
cannot in general be used unless they have been installed 
prior to the occurrence of the fire. Where they have 
been available their aid has been invaluable. The abso- 
lute control of the air to be obtained with a fan of this 
type will frequently allow work which would be impos- 
sible under any other conditions. 

In one mine fire a fan of this type saved months of 
work and more than the entire cost of the installation. 
The fire occurred in a raise driven from a timbered drift 
in heavy ground. The fan was operated with restricted 

opening till the gases were held a short distance from 
the raise. The red-hot material falling down the raise 
was quenched as it fell by playing a stream of water on 
it from a hose. The material continued to fall till it 
had filled the drift and a considerable distance up the 
raise. When the caved material had been removed it 
was found that the timbers, although somewhat charred, 
were still strong enough to support the ground. In this 
instance the entire work of sealing off the fire was done 
without the use of helmets, although the place was about 
900 ft. from the shaft supplying fresh air. 

The exact function of the air as used in attacking a 

mine fire does not appear to be clearly understood, and 

the objection is raised that the fans only tend to feed the 
fire. This may occur unless the air is properly handled, 
especially in the early stages while the bulkheads are 
being constructed. However, an effort should be made 

to use only such air as is necessary to produce the de- 

sired results. A fan in a drift or raise may be regulated 
to neutralize or even to slightly reverse the draft with- 
out forcing an appreciable amount of air through the 
drift. ; 

Where a fire occurs in a confined space, large quan- 
tities of gases are given off. These gases must find an 
outlet and will build up pressure if necessary till they 
overcome the natural draft and air currents. In this 

manner they may work back through the mine or they 

may work their way through crevices and broken ground 
and appear on the surface or in some other section of 
the mine. The general purpose of the fans is to build 
up local pressure and holdback the gases at certain 
points. 

Though the current of air'may eddy and mix with the 
gases near the fan, where the velocity is high, a short 
distance away the action is more in the nature of a 
piston, and a sharp line of demarkation exists, with little 
intermixing. This is quite visible where smoke or dust 
is present. It is thus entirely possible to force the 

gases back several hundred feet and maintain them 
within the working distance of a fire without appreciably 
feeding the fire with fresh oxygen. 

To do this, adequate equipment is necessary to control 
the air pressure accurately. The factors which account 
for the air delivered by the fan are the counter pressure 
of the gases, the air friction in the drift, and the air 

dissipated by leakage. As a matter of fact, the fan is 
adjusted to furnish only the number of cubic feet of air 
which will leak back at the pressure necessary to main- 
tain the gases at a certain point. This is a matter of 
proper equipment and careful manipulation, and should 
not be attempted unless both are available. When work 

of this character is going on, at least two helmet men 
should be in attendance to give warning in case of any 
change in air currents or other occurrence which might 

endanger the men at work. They should not be called 
upon to do anything which might distract their atten- 
tion from these duties. They would also act as a rescue 
crew if unforeseen contingencies arise. 

Work of this character must usually be rushed, and 
has its element of danger. For this reason the men of 
the electrical and mechanical forces selected should be as 
carefully picked as those of the helmet crews. In fact, 
training along much the same lines should be given, to 

make them realize the importance of giving the correct 
amount of air when required. 

Sand-Sucker Mining 
Operating under license from the Ontario Department 

of Mines, sand-suckers working on the bars and shoals 
in the beds of the Great Lakes and rivers in 1920 
recovered 1,456,417 cu.yd. of sand and gravel, valued at 

$830,634, according to Bulletin 41 of the department. 
Output of sand and gravel in Ontario increased nearly 
100 per cent in 1920 over that of 1919. Revenue to the 
province from the source noted approximated $100,000 

for 1920. 
The use of the sand-sucker in mining operations 

suggests interesting possibilities of recovery from sub- 
merged beaches or ledges that are thought or known 

to be mineralized. 
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American Clay in Graphite Crucibles* 
Bureau of Mines Finds the Domestic Bond 

Material Suitable for Crucible Use and 

Equal to Imported Product 

RIOR to 1914 practically all graphite crucibles manu- 
factured in the United States were made from Ceylon 

graphite bonded with German Klingenberg clay. It 

was the general belief among graphite crucible manu- 
facturers and users that good crucibles could not be 
made from American bond clays and graphites. Graph- 
ite crucibles were essential for melting certain alloys 

and special steels urgently needed for the manufacture 

of war materials. The demand for such metals was so 
great that it created an unprecedented demand for 

graphite crucibles. 
After the Great War began no Klingenberg clay could 

be shipped out of Germany.. However, it was fortunate 

for the crucible makers that they had large stocks of 
Klingenberg clay on hand. When the stock of Klingen- 
berg clay became exhausted it was necessary for the 
crucible makers to turn their attention to American 
clays. There were no data or other information avail- 

able to guide the crucible makers in‘the selection of 
good bond clays for their crucibles. It was necessary 
for them to select their clays by “guess,” which resulted 
in the period of service or life of’ ‘graphite crucibles 
being shortened 15 to as much as 60:per cent. 

The ceramic station at Columbus; Ohio, undertook the 
investigation of American bond clays_and graphites to 
determine their crucible-making properties as compared 
with foreign raw materials, and to furnish both crucible 
makers and users with much-needed information. Care- 
ful laboratory tests were made on: a large number of 
clays. As a result of these tests the clays were “sifted 
down” to twenty which appeared to be promising. 
Eighteen of these clays were domestic, one was an 

English clay, and one the German Klingenberg clay. 
After the laboratory tests were completed, the next 

step was to apply the results obtained in the laboratory 
to actual factory practice. Fifteen large-size crucibles 
were made of each of the twenty clays, using a standard 
graphite. That the tests might be comparable to actual 
practice, the crucibles were made in the regular manner 
at the plant of the Vesuvius Crucible Co., Swissvale, 
Pa. Ten of the crucibles of each clay were tested under 

the regular foundry practice for melting brass at the 
plant of the Detroit Lubricator Co., Detroit, Mich., and 
five were tested under steel-melting practice at the 
foundry of the Simonds’ Manufacturing Co!; Lockport, 
N. Y. Three representatives of the ceramic experiment 
station were present during the tests and kept accurate 

records of the performances of the crucibles. The re- 
sults of the tests on the brass-melting crucibles showed 

that two American clays tested higher than the German 
Klingenberg clay and eight tested higher than the Eng- 

lish clay. Tests on the steel-melting crucibles showed 
thirteen domestic clays giving crucibles of higher service 
than the Klingenberg clay and five testing higher than 

the English clay. 
At present 120 crucibles are being made to test the 

crucible-making properties of the foreign and domestic 
graphites. Graphite samples are to be tested from the 
following localities: Ceylon, Madagascar, Canada, New 

York, Alabama, Texas, and Montana. The work on the 
bond clays is finished and the tests on the graphites will 

*U. S. Bureau of Mines, Reports of Investigations. 

be completed soon. The crucible makers of the United 
States have been quick to profit by these experiments. 
In so far as has been determined, no German Klingen- 

berg clay is used in America at present, and it is 
gratifying to note that some crucible makers advertise 

that the superior qualities of their crucibles are due 
to the use of the best American bond clays. 

Potash Production 57 Per Cent Greater 
In 1920 

Returns thus far received by the U. S. Geological 
Survey -from the producers of potash in the United 
States during 1920 indicate that the output amounted 

to 167,346 short tons of crude potash salts, containing 
48,625 short tons of actual potash (K,O).. The stocks 

on hand amounted to about 30,000 short tons of crude 

salts. The sales were valued at more than $7,000,000. 
This material was produced at 65 plants. In 1919 there 
were in operation 77 plants, which reported an output of 
110,243 short tons of crude salts, containing 30,845 tons 

of actual potash. In 1918, 128 plants were in operation 

and made the largest domestic production—207,686 tons 
of crude salts, containing 54,803 tons of potash. 

The table reproduced herewith ‘shows that the bulk 
of the output in 1920 was obtained from salines, and, 

as in former years, the Nebraska lakes afforded the 
largest percentage. The company that made the largest 
output, however, did not operate on the Nebraska lakes. 

POTASH PRODUCED IN THE UNITED STATES IN 1920 
Actual 

Crude Potash 
ape Material (K20) Percent- 

° (Short (Short age of 
Source Plants Tons) Tons) Total 

Salines: 
MR 6 aaa cui oTS < obs ewele MW 85,245 20,934 43.0 
ME DARK Gh iss ko sicwnes .6 46,865 17,207 35.4 

MR Bg ine ceca tex sie@iaecties 17 132,110 38,141 78.4 
NIG CIID iwc. oud vic ene Bneces 7 10,056 1,141 2.4 
Blast-furnace dusts.....2....00.. 9 1,503 152 3 
Waste from molasses distilleries. | 4 9.420 3,253 6:7 
Waste water from sugar refineries : 

that use the Steffens process..... : 9,201 3,394 7.0 
WII 656 Sii6 4:6 a0 4 seracce'os-s 16 294 200 4 
Alunite, silicate rock, kelp, and mis- 

cellaneous.......-....c.eeeees 5 4,762 2,344 4.8 

DOA. F isisais a6 cele seetasen est 65 167,346 48,625 100.0 

About 200,000 short tons of potash was imported in 
1920, and this quantity, with the 48,625 short tons pro- 

duced in this country, made the available supply about 

equal to the quantity normally used in each of the five 
years immediately preceding the war. 

Because of the low price received for their produce 
many of the farmers of the country were unable to take 
up promissory notes given by them for fertilizer in the 
spring of 1920 and were also unable to buy the fertilizer 
they required in the fall. This condition, coupled with 
the abundance of potash on the market, resulted in a 
cancellation by the fertilizer-manufacturing companies 

of orders for domestic potash and greatly reduced the 
prices of all potash fertilizer materials. As a con- 
sequence, all the Nebraska plants were closed by the end 
of December. Most of the other fifty-four plants 

reported almost continuous operation during the year. 
Another hardship suffered by the Nebraska producers 

was the unprecedented rainfall early in the summer, 
which diluted the brines in the lakes so much as to make 
their concentration more difficult and more expensive. 
There is still considerable apprehension as to whether 
the domestic potash industry will be able to maintain its 
existence in the face of the renewed importation of 

potash salts. 
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THE PETROLEUM INDUSTRY 

RICHMOND PETROLEUM REFINERY OF STANDARD OIL CO. OF CALIFORNIA 

Petroleum in California 
- Unfavorable: Position in August, 1920, Improved by te 

creased Production at End of 1920 and Beginning of 1921— 

Activity i in Oil Prospecting in. Northern Part of the State 

Written for Engineering and Mining Journal 

RODUCTION of -crude petroleum in California 
comes principally from eleven fields and from an 
acreage somewhat less than 100,000. The esti- 

mated acreage, number of wells, and.wells per acre ‘are 
given in Table I. For comparison, the number .of wells 
being drilled, number of producing wells, and daily 
production from the various’ -oil frelds for December, 
1920, are indicated. Production is principally in the 
hands of large companies, such as. the Standard Oil of 

California, Southern Pacific Land Co. and associated 
and allied companies, Union Oil Co., Shell Co. of Cali- 
fornia, General Petroleum Co., American Oilfields and 

allied companies, Santa Fe R.R. and allied companies, 
Pan-American Petroleum, Commonwealth and allied 

TABLE I—ACREAGE, NUMBER OF WELLS, DECEMBER, 

. 

Field Acres 
CR NACE. Dev. ccs ie ncrnda PE ewe sale died da CRED Ree 13,924 
PEN Weve sei Caine vawitowenePeewendnwanskeeewnen 7,034 
PIE NES SUEG CS a stints Rede bin cee base e maak ans ea aaah 1,580 

0s 08 aca < drinks 0 bs Cal ee AEE RE ATRL ON Cores 45,585 
NO ENN 65 6 53 Goals n Riva wma bibinierorees INete dh ere es ae 4,344 
ET NN San oc nce 6 orn bx coun bans Ueiee eae een 1,014 

We EGRMORONN LINN URTRS © 5.5 cd 6 os Gidelola pce ks cbids dashes Gibbs ces 5,594 
INES ININURIIED a o> din:'s 10 a a. oul Hinge demon ee wae kee neta 2,374 

MSE INPUNCNIIIIIE) Goa, SEA toc bloc Lass bas db bld dele elvis 10,263 
SN iis Si idles inte a és na hs dese s Cx hee Vee 8 
TRUNE hoOe SNE 55 Sea Nee caw cbetbeotincetckensae «6°! eset 

PRE ces oawaie Fak viece tees Sis ake cews Wietuudax datas 91,792 

companies, Honolulu Consolidated Oil Co.,. and Ventura 
Consolidated Oilfields. There’ are also many minor 
producers. 

In a report by a special committee of the San Fran- 

cisco Chamber. of Commerce’. attention was. called to. the 
fact that increased yield came.from four of the eleven 
principal fie'ds, the others showing declining produc- 
tion.in 1919 as compared with 1916. Increases in the 
four fields (Coalinga, Santa Maria-Lompoc, Newhall- 

Ventura and Whittier-Fullerton) amounted to. 18,261,- 
064 bbl., and decreases in. the remaining fields were 
8,861,642 bbl. The difference, 9,399,422 bbl., represents 
the 1919 gain in production over 1916... The principal 
gain was in the Whittier-Fullerton field, 13,987,011 bbl., 

1920, AND 1920 PRODUCTION, CALIFORNIA OIL FIELDS 

December, 1920 (-) + ~= 

June 30, 1920 (a) : Production 
; Acres Wells per Day, 1920 

Wells per Well Drilling Producing _Bbl. Production 
1,253 1.1 30 1,293 40,817 15,464,198 
2,042 3.4 46 2,152 19,980 7,456,515 

317 4.98 6. "352 6,786 2,607,240 
2,369 19.2 93 2,509 139,100 37,917,010 

579 7.6 16 591 11,060 4,139,767 
266 3.8 9 666 3,590 1,311,264 
913 6.1 204 990 81,254 28,694, 163 
498 4.8 46 513 6,022 2,122,449 
= as 17 406 16,100 5,928,060 

eadees ae 40 149 224 80,520 

8,642 (c) 10.6 507 9,621 324,933 105,721,186 
(a) Summary of operations, California cil fields, October, 1920, California State Mining Bureau. 
(b) Standard Oil Bulletin, January, 192 
(c) Acbording to the Standard Oil Bulletin, August, 1920, there were 9,357 producing wells, having a total production per day of 273,069 bbl.; 

authority the average production January 1, 1920, to June 30, 1920, was 274, 917 bbl. 
The independent Oil Producers’ Association’s report for June, 1920, gives 9,271 

from the same 
- day. 
producing wells and 272,908 bbl. as the daily average for June. The number 

8,642 given in the table is the number for assessment purposes, and probably excludes wells with incidental production. 

1A part of the information in this article was taken from this report; the remainder from miscellaneous sources. 
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and the most notable decline was in the Midway field, 
5,742,751 bbl. The Whittier-Fullerton field, with a 
production of 28,657,683 bbl. in 1919, took the leading 

position, supplanting the Midway field, which held the 

first rank from 1911 to 1918, inclusive. In 1920, however, 

the Whittier-Fullerton field produced 28,694,163 bbl. 
The average daily rate of California production was 

substantially uniform during 1918, 1919, and the first 
eight months of 1920. The daily production for August, 

September, October, November and December, 1920, was 

respectively 290,000, 304,000, 305,102, 312,082, and 

324,933 bbl. These figures show a substantial gain in 
production. A graphic representation, showing total 
daily production, production per well per day, average 

Field stocks of crude oil in California, according to 
the report noted before, declined from 57,000,000 bbl., 

Jan. 1, 1916, to 23,400,000 bbl. on Aug. 31, 1920, a 

decline of 59 per cent in somewhat less than five years. 
Since Jan. 1, 1919, field stocks declined 9,608,000 bbl., 
or nearly 30 per cent. For the twelve months ended 

Aug. 31, 1920, field stocks declined from 33,700,000 bbl. 
to 23,400,000 bbl. According to the Standard Oil Bul- 

letin crude-oil stocks were 22,240,271 bbl. on Dec. 31, 

1920, showing a further decline. Since then, however, 
the rate of decline has decreased, and recently, for the 
first time in a long period, it is probable that that has 
been a gain in field stocks. 

Compared with Jan. 1, 1919, refinery stocks for Jan. 1, 
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CURVES SHOWING CALIFORNIA OIL PRODUCTION 

field price, number of producing wells, and oil stocks 
on hand for the period 1903 to 1920, inclusive, is given 
in the figure. The increase in the number of wells 

shows that a constant augmentation is required to main- 
tain production. The capital investment per unit of 

production is thus increasing. As compared with pre- 
war conditions, the cost of an oil well has more than 
doubled. The aggregate increase of capital outlay 
incident to the last two factors is relatively large as 
compared with 1913 conditions. 

Although the production figures for the latter part of 
1920 and the beginning of 1921 are encouraging, it by 

no means follows that the ascending curve of daily 
- ‘production will persist for more than a relatively short 

time. No one can predict with accuracy either the 
expansion or the contraction in California crude-oil 
production. At present, development activity is on the 
increase. According to the March 5, 1921, report of 
R. E. Collom, State Oil and. Gas Supervisor, twenty-six 
new wells were started during the week terminating 
with the foregoing date, and the total of new wells for 
1921 to that date was 247, compared with 169 to the 
corresponding date in 1920. 

There is marked activity in wildcatting, both in new 
localities and on the fringes of established districts. 
The state is being literally combed for oil. The activity 
has spread to the northern part of the state, and order- 
ing of equipment for actual drilling has taken place 
in Tehama, Colusa, Yolo, Lake, Humboldt, and Solano 
counties. The net result of these activities may be 
expected to maintain production somewhere near the 
current figures, if not to ifcrease it, but in the final 
analysis such activity is hastening the day when there 
will be no more new territory to drill. 

a o 

un o 

w °o 

Average Field Price per Barrel , Dollars 

nN. oO 

= > °o So 

Storage of Oil(in Millions of Barrels) So tv o °o 
1912 1913 1914 1915 1916 1917 1918 {1919 1920 

1920, show an increase (7,079,000 bbl. to 7,558,000 bbl.). 
Thesé increases are not of especial significance as com- 

pared with the decline of field stocks. 
According to the report already quoted, the excess 

consumption over production during January-August, 

1920, was at the rate of 26,500 bbl. per day, or 9,700,000 
bbl. per year. Recent increased production has im- 
proved this condition, and the spread between consump- 

tion and production has diminished. 

CALIFORNIA FUEL OIL 

For the first six months of 1920 the approximate daily 

consumption of California fuel oil’ for the principal 

consuming agencies was as follows: 

TABLE II. CALIFORNIA DAILY CONSUMPTION OF FUEL OIL 
JANUARY-JUNE, 1920 

; Per Cent 
Barrels of Total 

Rect mccoy Sh.6sxnsinacics-sa de bemass vec tiekeseae 87,400 37.4 
NIN. 5 .cusle 50 «5g 65,00 6 5 SMC RB ke 8 so Re se sere 12,300 Le 

MPEP MOPOMODE GEADIINE . . osc ck costs cc cece conseress 23,000 9.8 
Se ee SS wars 66H SER - aes 5 oa dh oie y souls 5.1 

IN os oa'e)s kb aco 'a4' 5 3) Vio eal oa scot Bienes 30,000 11.8 
EE OC a re ee ee 5,600 2.4 

Sugar refineries and plantations....................00 4,800 2.1 
Shipbuilding, foundries, et6.........02....ceerecsevcce 4,600 2.0 
Miscellaneous—Government uses. .........2-0...eceeee 4,000 #7 

NN Fs cha Shane RN adios NG an habe e senha saken 179,200 75.5 

During the first six months of 1920, consumption of 

fuel oil was at the rate of 234,000 bbl. per day. The 
yield of fuel oil from crude for the same period was at 
the rate of 212,000 bbl. per day, or a draft upon crude- 
oil stocks of 28,500 bbl. per day, or 10,400,000 bbl. per 
year. This draft on crude-oil stocks was maintained 
in fairly regular month-to-month depletions threughout 
the period of Sept. 1, 1919, to Sept. 1, 1920, and cannot 
therefore be considered spasmodic or seasonal. The 

2San Francisco Chamber of Commerce Report. 
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total consumption of crude oil in the six months from 
January to June, inclusive, was at the rate of 303,- 

000 bbl. per day, of which 234,000 bbl. was for fuel 

purposes, 45,000 bbl. for refinery products, and 24,000 

‘bbl. was consumed in the industry. 
There is a we'l-marked tendency in the oil-refining 

industry generally toward a greater production of re- 

fined products. Whereas formerly the proportion of 
these products obtainable in refining was almost entirely 

dependent on the gravity of the oii run, the development 
of the “cracking process” has changed. this situation. 

In the refining of California crudes, the heavy character 
of the oils and the nature of the base are such as to 
increase the proportion of fuel oil. Fuel oii is also 
extensively used in California, and for a long time was 
the important market outlet for crude oil. Since 1918, 
however, the production of kerosene in California has 

doubled, and approximately 6,000 bbl. per day which 

formerly remained in the residuum or was sold as 

engine distillate is now distilled as kerosene. 
The “cracking process” will cause an additional drain 

upon the fuel-oil supplies. Just how much this will be 
is not accurately known, but it is roughly estimated that 

it will reach 22,000 bbl. per day by the end of 1921. 
Assuming that the rates of production and consumption 
continue as they were during the year ended Aug. 31, 
1920, the sum of the actual and potential drafts is at 
the rate of 50,000 bbl. per day. Adding the potential 
draft for “cracking purposes” to the total consumption 

of 303,000 bbl. per day estimated for the period of Janu- 
ary-June, 1920, gives 323,000 bbl. per day as a rough 

approximation of the consumption by the end of 1921. 

This assumes no increase in consumption other than 

that provided for “cracking.” 
The production for December, 1920, as given in 

Table I, was 324,933 bbl. per day. These figures show 

how close to the wind the industry is going. Even if 
the immediate favorable condition persists, it is evident 

that, with the general growth of the state, consumption 

of crude oil will increase, and it is evident that unless 
active development of new areas and the extension of 
old ones continue at a proportionate rate, existing field 

stoc«s of crude will be further depleted. 

Investment, Expense, and Profit in 

Commercial Shale-Oil Production 
A general outline of the principal items of investment, 

expense and profit in shale-oil production has been pre- 
pared by L. H. Sharp and A. T. Strunk, and is pub- 
lished by the U. S. Bureau of Mines in Reports of 
Investigations. This outline is intended to cover the 
main items of equipment for large-scale operations. 

The only sources of revenue considered are those prod- 
ucts that are in general demand and that are not likely 
to be lowered excessively in price even by extensive 

production. They are products which experience in the 
established shale-oil industry of Scotland has shown 
may yield a profit. 

The known general sources of income are crude oil; 
gasoline; kerosene; gas oils; lubricants;* wax; am- 
monium sulphate, possibly; and shale gas’—and pro- 
ducer gas from spent shale, when ammonium sulphate 
is made. The total income from these sources must be 

1Scotch experience and investigations of the Bureau of Mines 
have indicated that it may not be possible to produce more than 
moderately viscous oils from shale, 

“Reduces fuel cost. 
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sufficient to cover the cost of production, marketing, and 

general expenses, and yield a profit on the capital in- 
vested. 

It is assumed that the company owns its shale land, 

does its own mining, and operates its own retorts, re- 
finery, and wax and ammonium sulphate plants. All 

manufacturing operations are carried on at the same 

place as the shale is mined, the products being sold to 

distributors and shipped in the company’s own tank 
cars or other containers. 

The three principal items under capital invested or 

first costs are: land, buildings, machinery, and equip- 

ment. 

Land: This includes cost of land, legal expense, sur- 
veying, sampling and preliminary assays, water-supply 

system, and roads and sewers. 
Buildings: The principal mine buildings required 

are a fanhouse, hoisting engine house, locomotive shed, 
machine shop, tool house, and storage bins. Retorting 

buildings will include housing for crusher, housing for 
retort and condensers, and housing for ammonium sul- 

phate plant. In addition to mining and retorting build- 
ings, there will be required several miscellaneous refin- 

ery buildings, a warehouse, laboratory, garage, office, 

and camp for labor. 
Machinery and Equipment: Mining machinery needed 

will include hoists, hoisting engines, fans, locomotives and 
cars, pumps and pipe lines, drills, conveyors, and rails. 
Retorting machinery covers such items as conveyors, 
crushers, retorts and condensers, scrubbers, pumps and 

pipe lines, gas producer (if desired), storage tanks, 

ammonia fixation plant, and producer-gas plant. The 

principal items required under refining machinery are 

stills (primary and re-run), condensers, heat ex- 

changers, agitators, filters, compounding machinery, 
wax plant, candle factory (if desired), chemical recovery 

plant, cooling towers or spraying pond, pumps and pipe 
lines, oil storage tanks, and fire-protection system. For 
the power plant there will be needed boilers, engines, 

dynamos, measuring and recording instruments, motors, 
pumps, and compressors. In addition to the foregoing, 
there will be required laboratory equipment, garage 
equipment, warehouse equipment, loading and delivery 

equipment, office equipment, and camp equipment. 
Operating Costs: The cost of producing shale-oil 

products would be the sum of the costs of each process, 

as mining, crushing, retorting, fixing ammonium sul- 

phate, and refining. The cost of each process would 
consist of the following main items: Labor; supplies; 
supervisional salaries of foremen, superintendents, and 
other executives; clerical salaries connected with the 
works; fixed plant charges, as taxes, insurance, interest 

and depreciation; variable plant charges, as power, 
water, camp, and other incidentals. In addition there 
would be added to mining costs, (1) depletion or exhaus- 
tion of the property per ton of shale mined, and (2) 
development or opening up new territory, the total cost 
of which would probably be a deferred expense, to be 
amortized against the mined shale. 

Selling and General Expenses: The main items of 
selling expense would be: Salaries and commissions, 
advertising, traveling expense, office supplies and ex- 
pense, shipping department expense, repairs and main- 
tenance of delivery equipment, and depreciation of 
delivery equipment. The main items of general or ad- 

ministrative expense would be: Salaries of general 
officers, general office expenses, and deferred charges, 

usually consisting of organization expenses. 
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and the most notable decline was in the Midway field, 

5,742,751 bbl. The Whittier-Fullerton field, with a 

production of 28,657,683 bbl. in 1919, took the leading 

position, supplanting the Midway field, which held the 
first rank from 1911 to 1918, inclusive. In 1920, however, 

the Whittier-Fullerton field produced 28,694,163 bbl. 
The average daily rate of California production was 

substantially uniform during 1918, 1919, and the first 
eight months of 1920. The daily production for August, 
September, October, November and December, 1920, was 
respectively 290,000, 304,000, 305,102, 312,082, and 
324,933 bbl. These figures show a substantial gain in 

production. A graphic representation, showing total 
daily production, production per well per day, average 

Field stocks of crude oil in California, according to 

the report noted before, declined from 57,000,000 bbl., 

Jan. 1, 1916, to 23,400,000 bbl. on Aug. 31, 1920, a 

decline of 59 per cent in somewhat less than five years. 

Since Jan. 1, 1919, field stocks declined 9,608,000 bbl., 
or nearly 30 per cent. For the twelve months ended 

Aug. 31, 1920, field stocks declined from 33,700,000 bbl. 

to 23,400,000 bbl. According to the Standard Oil Bul- 

letin crude-oil stocks were 22,240,271 bbl. on Dec. 31, 
1920, showing a further decline. Since then, however, 
the rate of decline has decreased, and recently, for the 
first time in a long period, it is probable that that has 

been a gain in field stocks. 
Compared with Jan. 1, 1919, refinery stocks for Jan. 1, 
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CURVES SHOWING CALIFORNIA OIL PRODUCTION 

field price, number of producing wells, and oil stocks 

on hand for the period 1903 to 1920, inclusive, is given 
in the figure. The increase in the number of wells 
shows that a constant augmentation is required to main- 
tain production. The capital investment per unit of 
production is thus increasing. As compared with pre- 
war conditions, the cost of an oil well has more than 
doubled. The aggregate increase of capital outlay 
incident to the last two factors is relatively large as 
compared with 1913 conditions. 

Although the production figures for the latter part of 
1920 and the beginning of 1921 are encouraging, it by 

_ no means follows that the ascending curve of daily 
production will persist for more than a relatively short 
time. No one can predict with accuracy either the 
expansion or the contraction in California crude-oil 
production. At present, development activity is on the 
increase. According to the March 5, 1921, report of 
R. E. Collom, State Oil and. Gas Supervisor, twenty-six 
new wells were started during the week terminating 
with the foregoing date, and the total of new wells for 
1921 to that date was 247, compared with 169 to the 
corresponding date in 1920. 

There is marked activity in wildcatting, both in new 
localities and on the fringes of established districts. 
The state is being literally combed for oil. The activity 

has spread to the northern part of the state, and order- 
ing of equipment for actual drilling has taken place 

in Tehama, Colusa, Yolo, Lake, Humboldt, and Solano 
counties. The net result of these activities may be 
expected to maintain production somewhere near the 
current figures, if not to increase it, but in the final 
analysis such activity is hastening the day when there 
will be no more new territory to drill. 

1920, show an increase (7,079,000 bbl. to 7,558,000 bbl.). 
Thesé increases are not of especial significance as com- 

pared with the decline of field stocks. 
According to the report already quoted, the excess 

consumption over production during January-August, 

1920, was at the rate of 26,500 bbl. per day, or 9,700,000 
bbl. per year. Recent increased production has im- 
proved this condition, and the spread between consump- 

tion and production has diminished. 

CALIFORNIA FUEL OIL 

For the first six months of 1920 the approximate daily 
consumption of California fuel oil’ for the principal 

consuming agencies was as follows: 

TABLE II. CALIFORNIA DAILY CONSUMPTION OF FUEL OIL 
JANUARY-JUNE, 1920 

j Per Cent 
Barrels of Total 

I Es wigs acy. cic oh sek We sistbm > wis wieie islets 87,400 37.4 
INN. «tale c.0:4:4:§' '9-6:6:5\0 «MAYES RING @ o'o 0% 6.0 0568 12,300 am 

CPURNOE MOREE GEIIDINE. 5 55 ccc cote s vce e ews eee ss 23,000 9.8 
eC AS i ns ars woe a RIRh \a-0:.8.6:63% Oh pwep sites ,500 3.1 

IN ba 05 5 5g gol navel. d «5:5 levei ane s09d ornro wae Wee 30,000 11.8 
NN 65a al bk 6d V0 6 5:4 0ie: 5 4 Sinner eee ae 2.4 

Sugar refineries and plantations. ...................00 4,800 2.0 
Shipbuilding, foundries, etc. ........00..ccccessessvcee 4,600 2.0 
Miscellaneous—Government uses. ........-.-22.s0ceees 4,000 1.7 

PN hk Si nsdd hand ced eReKaw NR eeeRAhs aden eeeees 179,200 75.5 

During the first six months of 1920, consumption of 
fuel oil was at the rate of 234,000 bbl. per day. The 

yield of fuel oil from crude for the same period was at 
the rate of 212,000 bbl. per day, or a draft upon crude- 

oil stocks of 28,500 bbl. per day, or 10,400,000 bbl. per 
year. This draft on crude-oil stocks was maintained 
in fairly regular month-to-month depletions throughout 
the period of Sept. 1, 1919, to Sept. 1, 1920, and cannot 
therefore be considered spasmodic or seasonal. The 

2San Francisco Chamber of Commerce Report. 
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total consumption of crude oil in the six months from 

January to June, inclusive, was at the rate of 303,- 

000 bbl. per day, of which 234,000 bbl. was for fuel 
purposes, 45,000 bbl. for refinery products, and 24,000 
‘bbl. was consumed in the industry. 

There is a we'l-marked tendency in the oil-refining 

industry generally toward a greater production of re- 

fined products. Whereas formerly the proportion of 

these products obtainable in refining was almost entirely 
dependent on the gravity of the oii run, the development 

of the “cracking process” has changed. this situation. 

In the refining of California crudes, the heavy character 
of the oils and the nature of the base are such as to 
increase the proportion of fuel oil. Fuel oii is also 
extensively used in California, and for a long time was 

the important market outlet for crude oil. Since 1918, 
however, the production of kerosene in California has 

doubled, and approximately 6,000 bbl. per day which 
formerly remained in the residuum or was sold as 

engine distillate is now distilled as kerosene. 

The “cracking process” will cause an additional drain 
upon the fuel-oil supplies. Just how much this will be 
is not accurately known, but it is roughly estimated that 
it will reach 22,000 bbl. per day by the end of 1921. 
Assuming that the rates of production and consumption 

continue as they were during the year ended Aug. 31, 
1920, the sum of the actual and potential drafts is at 
the rate of 50,000 bbl. per day. Adding the potential 
draft for “cracking purposes” to the total consumption 

of 303,000 bbl. per day estimated for the period of Janu- 
ary-June, 1920, gives 323,000 bbl. per day as a rough 
approximation of the consumption by the end of 1921. 

This assumes no increase in consumption other than 
that provided for “cracking.” 

The production for December, 1920, as given in 
Table I, was 324,933 bbl. per day. These figures show 
how close to the wind the industry is going. Even if 

the immediate favorable condition persists, it is evident 

that, with the general growth of the state, consumption 

of crude oil will increase, and it is evident that unless 

active development of new areas and the extension of 
old ones continue at a proportionate rate, existing field 

stoc«s of crude will be further depleted. 

Investment, Expense, and Profit in 

Commercial Shale-Oil Production 
A general outline of the principal items of investment, 

expense and profit in shale-oil production has been pre- 

pared by L. H. Sharp and A. T. Strunk, and is pub- 
lished by the U. S. Bureau of Mines in Reports of 
Investigations. This outline is intended to cover the 

main items of equipment for large-scale operations. 
The only sources of revenue considered are those prod- 

ucts that are in general demand and that are not likely 
to be lowered excessively in price even by extensive 
production. They are products which experience in the 
established shale-oil industry of Scotland has shown 
may yield a profit. 

The known general sources of income are crude oil; 
gasoline; kerosene; gas oils; lubricants;* wax; am- 

monium sulphate, possibly; and shale gas’—and pro- 
ducer gas from spent shale, when ammonium sulphate 
is made. The total income from these sources must be 

1Scotch experience and investigations of the Bureau of Mines 
have indicated that it may not be possible to produce more than 
moderately viscous oils from shale. 

“Reduces fuel cost. 
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sufficient to cover the cost of production, marketing, and 

general expenses, and yield a profit on the capital in- 

vested. 

It is assumed that the company owns its shale land, 

does its own mining, and operates its own retorts, re- 
finery, and wax and ammonium sulphate plants. All 

manufacturing operations are carried on at the same 

place as the shale is mined, the products being sold to 

distributors and shipped in the company’s own tank 
cars or other containers. 

The three principal items under capital invested or 
first costs are: land, buildings, machinery, and equip- 

ment. 

Land: This includes cost of land, legal expense, sur- 

veying, sampling and preliminary assays, water-supply 

system, and roads and sewers. 
Buildings: The principal mine buildings required 

are a fanhouse, hoisting engine house, locomotive shed, 

machine shop, tool house, and storage bins. Retorting 
buildings will include housing for crusher, housing for 
retort and condensers, and housing for ammonium sul- 
phate plant. In addition to mining and retorting build- 
ings, there will be required several miscellaneous refin- 

ery buildings, a warehouse, laboratory, garage, office, 
and camp for labor. 

Machinery and Equipment: Mining machinery needed 
will include hoists, hoisting engines, fans, locomotives and 

cars, pumps and pipe lines, drills, conveyors, and rails. 
Retorting machinery covers such items as conveyors, 

crushers, retorts and condensers, scrubbers, pumps and 

pipe lines, gas producer (if desired), storage tanks, 
ammonia fixation plant, and producer-gas plant. The 

principal items required under refining machinery are 
stills (primary and re-run), condensers, heat ex- 

changers, agitators, filters, compounding machinery, 

wax plant, candle factory (if desired), chemical recovery 
plant, cooling towers or spraying pond, pumps and pipe 
lines, oil storage tanks, and fire-protection system. For 
the power plant there will be needed boilers, engines, 

dynamos, measuring and recording instruments, motors, 
pumps, and compressors. In addition to the foregoing, 
there will be required laboratory equipment, garage 

equipment, warehouse equipment, loading and delivery 
equipment, office equipment, and camp equipment. 

Operating Costs: The cost of producing shale-oil 
products would be the sum of the costs of each process, 

as mining, crushing, retorting, fixing ammonium sul- 

phate, and refining. The cost of each process would 
consist of the following main items: Labor; supplies; 
supervisional salaries of foremen, superintendents, and 

other executives; clerical salaries connected with the 
works; fixed plant charges, as taxes, insurance, interest 

and depreciation; variable plant charges, as power, 
water, camp, and other incidentals. In addition there 
would be added to mining costs, (1) depletion or exhaus- 
tion of the property per ton of shale mined, and (2) 
development or opening up new territory, the total cost 
of which would probably be a deferred expense, to be 
amortized against the mined shale. 

Selling and General Expenses: The main items of 

selling expense would be: Salaries and commissions, 
advertising, traveling expense, office supplies and ex- 

pense, shipping department expense, repairs and main- 
tenance of delivery equipment, and depreciation of 
delivery equipment. The main items of general or ad- 
ministrative expense would be: Salaries of general 
officers, general office expenses, and deferred charges, 

usually consisting of organization expenses. 
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Book Reviews 

Field Methods in Petroleum Geology. 
By G. H. Cox, C. L. Dake, and G. 
A. Muilenburg. Flexible cloth; 53 
x 74; pp. 305; illus. McGraw-Hill 
Book Co. Inc., New York. Price, $4. 

This book has been prepared for the 
purpose of providing a handbook for 
petroleum geologists similar to those 
prepared for field work in other branches 
of engineering. Chapter I describes the 
instruments commonly used in field 
work; Chapter II outlines the instru- 
ment methods in general use; Chapter 
III discusses the various geologic stand- 
ards that are used in correlating beds 
and identifying structures, and Chapter 
IV is devoted to the personnel of the 
field party, to the actual field procedure 
in reconnaissance and detailing, and to 
the preparation of the map and final 
report. A glossary and useful tables 
are also included. 

Copper Refining. By Lawrence Addicks. 
Cloth; 6 x 9; pp. 211. McGraw- 
Hill Book Co., New York. Price, $3. 

When copper first was electrolytically 
‘refined on. a_commercial scale, about 
forty years ago, metallurgical processes 
were not given the publicity which they 
today receive. Most plant managers 
considered themselves the custodians of 
-a great’ secret;, about which nothing 
should be said for..fear a competitior 
-would learn something to his advantage. 
In those days, we suspect, editors of 
“technical publications must have been 
‘particularly persona non grata, for, of 
course, they would describe everything 
they saw, tell everything they knew, 
and suspect things which they shouldn’t. 
Gradually, however, this custom has 
become obsolete, in this country at 
least (we understand the old idea dies 
hard in England). It began to be 
embarrassing to certain officials to find 
out how far ahead their competitors 
had progressed, and that. their secrets 
had not only been fathomed, but con- 
siderably improved upon. Then came 
the realization that if any one wanted 
to find out just what was going on in 
Mr. Clam’s plant, all that was necessary 
to do was to carry on a little elementary 
detective work. Also, the individual 
benefit resulting from a promotion of 
the general welfare of an industry came 
to be understood. Now, technically in- 
terested visitors to metallurgical works 
are usually welcome, and they generally 
leave more than they take. 

Unfortunately, as copper refining 
was developed in the Age of Metal- 
lurgical Mysticism, no authoritative 
work on the subject was written, and 
nowadays the process seems too old to 
warrant extended description; technical 
writers find that such subjects as the 
electrolytic deposition of zine are of 
more contemporaneous interest. Sev- 
eral articles have appeared on this new 
phase of zinc metallurgy, and a book 
has also been published on the subject, 

which we hope to review next week. 
Copper refining, however, deserves 
some attention, and we welcome a vol- 
ume written by an engineer of Mr, 
Addicks’ discernment and experience. 
The text does not pretend. to cover the 
subject completely; rather is it a dis- 
cussion of certain phases of copper 
refining which came within the personal 
experience of the author. This is 
shown by the chapter headings: Metal 
Losses; Metal in Process; Tank Resist- 
ance; Current Density; Current Effi- 
ciency; Impurities; Byproducts; Fur- 
nace Refining; The Requirements of 
Refined Copper; Copper From Second- 
ary Material; The Power Problem; Ele- 
ments of Design; and Application to 
Other Fields. 

The separate chapters were published 
during 1916 and 1917 by Chemical & 
Metallurgical Engineering. Their as- 
sembly in the present volume: makes 
them more convenient and available for 
reference. The book will be valuable 
to any one interested in electrometal- 
lurgy. BE. H. R: 

Powdered Coal as a Fuel. Second edi- 
tion, revised and enlarged. By C. 
F. Herington. Cloth; 6 x 9; pp. 
338, 124 illustrations. D. Van Nos- 
trand Co., New York. Price, $4.50. 

The first edition of Mr. Herington’s 
book, written in 1917, was so success- 
ful, and the progress of pulverized-coal 
firing practice since then has been so 
rapid, that three years later it was 
found advisable to prepare this second 
edition. The subjects treated include 
cost comparisons of plants using pow- 
dered coal, oil and gas; coals suitable 
for powdering; the preparation, feed- 
ing, and burning of powdered coal; 
powdered coal in the cement industry, 
as fuel for reverberatory and other 
metallurgical furnaces, and for boilers 
and locomotives; explosions; and sug- 
gestions on how to operate a pulverized- 
coal plant. Tabular matter and a 
bibliography of twenty pages are 
appended. 

The use of eaateed coal under boil- 
ers forms the topic of an interesting. 
chapter. Many-plants which use pul- 
verized.coal.in some furnaces retain 
the older method of firing for their 
steam boilers, and Mr. Herington’s re- 
‘marks as to how powdered-coal firing 
may be adapted to existing boiler 
installations should receive attention. 
The chapter on powdered-coal firing of 
reverberatory furnaces is a little out 
of date now, and, also, there is no men- 
tion of the Garred-Cavers process of 
using this fuel for copper and lead 
blast furnaces. 

Mr. Herington is Chicago district 
manager of the Bonnot Company, man- 
ufacturers of the Holbeck pulverized- 
coal system, but it is only fair to say 
that this apparatus is not given undue 
prominence. The book will be partic- 
ularly valuable to those who do not use 
pulverized coal at present, but who are 
considering the adoption of that fuel. 
It should not be considered as a treatise 
on ‘the more efficient operation of pres- 
ent plants. E. H. R. 
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Technical Papers 

Zine Smelting Losses —Dr. Otto Miihl- 
haeuser, smelter superintendent with 
Georg von Giesche’s Heirs, Risdzin, Up- 
per Silesia, has recently collected 
eighteen papers, written in German, 
dealing with the sources of loss in zinc 
smelting, which he contributed to 
Metall und Erz, Halle a. Saale, between 
1918 and 1921. The last one, “The 
Sources of Metal Loss in Zinc Smelt- 
-ing,” sums up, tabulates, and con- 
cludes the work published in detail dur- 
ing the preceding years. The range of 
subjects: the author has recently dis- 
cussed in Metall und Erz, is shown by 
the following list of titles: “American 
Practice in Combining Zine Ores for 
Roasting”; Vol. XV, pp. 123-124; 1918, 
Hft. 15. “The Zine Content of the 
Muffle Residue and Its Significance in 
the Durability of the Muffle”’; Vol. XV, 
pp. 259-265; 1918, Hft. 16. “Zine Slags”; 
Vol. XV, pp. 303-305; 1918, Hft. 17. “The 
Glaze Formed in Zine Muffles” [when 
fired with ferruginous coal]; Vol. XV, 
pp. 393-395; 1918, Hft. 21. “Gases 
Escaping From Zine Muffiles During the 
Reduction of Blende”; Vol. XV, pp. 
431-436; 1918, Hft. 23. “A Simple 
Manometer”; Vol. XVI, p. 101-102; 
1919, Hft. 5. “The Seger-Aron Differ- 
ential Manometer”; Vol. XVI, pp. 147- 
150; 1919, Hft: 7. “The Permeability 
of Zinc Muffies”; Vol. XVI, pp. 191-195 
and 219-223; 1919, Hft. 9 and 10. “De- 
vices for Determining the Volumes of 
the Gases Escaping J‘rom Zinc Muf- 
fles”; Vol. XVI, pp. 278-279; 1919, 
Hft. 12. “Effect of Pressure on the 
Permeability of a Zinc Muffle”; Vol. 
XVI, pp. 323-326; 1919, Hft. 14. “The 
Influence of the Pressure Prevailing 
Within ‘a Zinc Muffle on the Yield of 
Metal”; Vol. XVI, pp. 363-378; 1919, 
Hft. 16. “The Pressure Prevailing 
Within a Zinc Muffle”; Vol. XVI, pp. 
538-544; 1919, Hft. 22. “The Com- 
bustion Chamber of the Hegeler Zinc 
Oven”; Vol. XVII, pp. 1-4; 1920, Hft. 
1. “The Determination of the Thermal 
Conditions of Zine Ovens’; Vol. XVII, 
pp. 137-150; 1920; Hft. 6. “The Ther- 
mal Analysis of the Charge of a Zinc 
Muffle During Reduction”; Vol. XVII, 
pp. 209-212; 1920, Hft. 9. “Determina- 
tion of the Volumes of Gases Escaping 
From a Zine Muffle During Reduction”; 
Vol. XVII, pp. 415-420; 1920, Hft. 19. 
“An Experimental Oven for Making 
Zinc, and the Quantitative Determina- 
tion of the Resulting Principal, Inter- 
mediate and Waste Products”; Vol. 
XVII, pp. 487-494; 1920, Hft. 22. “The 
Sources of Metal Loss in Zine Smelt- 
ing”; Vol. XVIII, pp. 1-22 and 46-51; 
Hft. 1. and 2. 

Anaconda—“‘The Anode,” published 
monthly by the Bureau of Safety of the 
Anaconda Copper Mining Co., Butte, 
Mont., is running a series of articles 
describing the company’s operations. 
Weighing, sampling, and concentrating 
zine ores is the subject discussed in the 
March issue. 
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ECHOES FROM THE FRATERNITY 
SOCIETIES, ADDRESSES, AND REPORTS 

Taxation Meeting of Mining and 
Metallurgical Society 

R. C. Allen and Others Discuss Problems 
- —Special Committee Appointed To 

Study Conditions 

. .The.New York Section of the Mining 
and. Metallurgical Society of America 
held a dinner and an animated dis- 
cussion at- the --Columbia University 
Club, on. Thursday evening, March 24. 
Dinner; at 6:30 was.followed by infor- 
mal talks and discussion. till past 11. 
The subject of the evening was Mining 
Taxation. The president of the society, 
J. E. Spurr, at the request of the chair- 
man of the section, J. A. Church, Jr., 
opened the discussion by announcing the 
formation of the society’s committee on 
taxation, consisting of Ralph Arnold, 
chairman; R. C. Allen, L. C. Graton, 
B. Britton Gottsberger, H. M. Chance, 
and H. B. Fernald. The first speaker 
was Dr. R. C. Allen, recently. vice- 
president of the Lake Superior Iron Ore 
Association. He explained the broad 
underlying principles of taxation, point- 
ing out that the problem of the method 
and rate of mine taxation could be 
properly evaluated only in connection 
with the problem of taxation of farms 
and factories. Dr. Allen was of the 
opinion that the problems of local and 
state taxation were of as much import- 
ance as Federal taxation and sometimes 
relatively more important. He called 
attention to the trend in many states 
toward practically confiscatory taxa- 
tion of mines, and pleaded for a broad 
inquiry into the underlying social the- 
ories and their remedy. 

Prof. Robert M. Haig, of Columbia 
University, touched on the principles of 
taxation, and warned of the tendency 
which existed toward withdrawing the 
special consideration of mines existing 
under the present practice. He out- 
lined the danger that the principle of 
depletion might be abandoned, in 
accordance with the English practice. 

H. B. Fernald went to the root of 
the matter by pointing out the total 
amount of taxes which had to be raised 
somehow, under our present scale of 
expenditure. It means that on the 
average a man has to work jwo months 
of the year for taxes, and has only the 
remainder to support himself and in- 
crease the wealth of the country. Mr. 
Fernald said that under a budget sys- 
tem, carefully adhered to, it was possi- 
ble to keep down public expenses with- 
out serious detriment, and he concluded 
that the main element of the taxation 
problem was governmental business 
management, 

The discussion was participated in 
at length by B. F. Tillson, R. M. Catlin, 
T. M. Chance, H. M. Chance. L. C. Gra- 
ton and others. Messrs. Chance and 
Graton stressed the necessity, to which 

Mr. Allen had alluded, of the committee 
forming itself into a vigilance commit- 
tee to be on the watch for any loss of 
the taxation privileges which had been 
granted mines, and to which mines were 
rightfully entitled—especially the right 
of charging a depletion deduction and 
taking into consideration new discov- 
eries subsequent to March 1, 1913. Mr. 
Graton maintained that although the 
right to modify valuation as a con- 
sequence of new discoveries was an 
essential one, it was impossible of ex- 
ecution under the present methods, and 
he proposed that a system of flat “dis- 
covery” allowances should be adopted. 
This would make unnecessary the evi- 
dently impracticable effort to prove by 
maps and figures each discovery. 

Colorado Scientific Society 
Elects Officers 

The Colorado Scientific Society has 
elected the following officers to serve 
during the year 1921: President, W. F. 
R. Mills; first vice-president, William A. 
Johnson; second vice-president, J. Claire 
Evans; treasurer, Charles W. Hender- 
son; secretary, Robert W. Gordon. The 
following have been elected members of 
the executive committee: Hugh B. 
Lowden and Thomas L. Wilkinson, 
whose terms expire Jan. 1, 1924; and 
L. G. Carpenter, whose term expires 
Jan. 1, 1922. The annual dinner of 
the society was held at the University 
Club, Denver, Col., on March 26, 1921. 

Institute of Metals Forms a 
London Section 

A London local section of the Insti- 
tute of Metals has just been formed, 
with the sanction and financial assist- 
ance of the council. The chairman is 
Dr. O. F. Hudson, of the Admiralty En- 
gineering Laboratory, and D. Hanson, 
M.Sce., of the National Physical Labora- 
tory, Teddington, is honorary secretary. 
Membership is open to persons resident 
within fifty miles of the London Gen- 
eral Post Office. No subscription is re- 
quired of members of the Institute of 
Metals, but non-members of the parent 
body, when elected as associate mem- 
bers of the local section, pay an annual 
subscription of five shillings. 

The first paper to be brought before 
the London Section was read on Feb. 24, 
by O. W. Ellis, M.Se., on “60: 40 Brass.” 
On March 31, S. L. Archbutt read 
a paper on “Aluminium Alloys,” and on 
April 21 Dr. W. R. Ormandy will speak 
on “Refractories.” The London Sec- 
tion already has a membership of over 
200, and is proving a valuable meeting 
ground for metallurgists and engineers 
who wish to discuss technical problems 
at more frequent intervals than is prac- 
ticable in the case of the parent insti- 
tute. 

Saint-Etienne School of Mines To 
Celebrate Founding 

Centennial 

The national mining school of Saint- 
Etienne was established by a royal or- 
der of Aug. 2, 1816, shortly before the 
reorganization of the Ecole Supérieure 
des Mines at Paris. These two schools 
were intended to replace those of Geis- 
lautern and Pesey, which the treaties of 
1814 and 1815 removed beyond French 
boundaries. 

The famous school at Saint-Etienne 
has trained four-fifths of the directing 
personnel of the mining industry of 
France, but as its centenary fell in the 
midst of the Great War an appropriate 
celebration of the event was postponed. 
It ‘has now been decided to’ hold an 
elaborate Official celebration on May 9 
and 10. According to L’Echo des Mines 
et de la Métallurgie the arrangements 
are chiefly in the hands of the Société 
Amicale d’dnciens Eléves and of the 
school’s council. A delegation of engi- 
neers, accompanied by the prefect and 
the senators of the Department of the 
Loire as well as by the mayor of Saint- 
Etienne, recently went to Paris to in- 
vite the president of the republic and 
the government to be represented at 
the festivities. 

Jesse Knight Mourned by Utah 
Chapter of A. M. C.—Officers 

Elected at Annual Meeting 
The Utah Chapter of the American 

Mining Congress held its annual elec- 
tion of officers on the afternoon of 
Tuesday, March 14. Arrangements were 
made to have the chapter represented 
at the funeral of Jesse Knight, a 
charter and life member, which took 
place March 16 at Provo, and a resolu- 
tion bearing upon the great loss which 
his death had caused to Utah’s mining 
industry was adopted. 

Eight of the twenty-four directors, 
whose terms had expired, were re- 
elected as follows: C. E. Allen, Ernest 
Bamberger, Fred Cowans, R. C. Gem- 
mell, G. W. Lambourne, D. MacVichie, 
E. J. Raddatz, and V. S. Rood. L. S. 
Cates and M. R. Evans were elected as 
directors to. fill vacancies. Officers for 
the coming year are : G. W. Lambourne, 
president Judge Mining Co., governor; 
Walter Fitch, president Chief Consoli- 
dated Mining Co., first vice-governor; C. 
E. Allen, general manager U. S. Smelt- 
ing Co., second vice-governor; J. William 
Knight, Knight Investment Co., third 
vice-governor; A. G. McKenzie, secre- 
tary and treasurer. The executive com- 
mittee was named as follows; L. S. 
‘Cates, Fred Cowans, Imer Pett, V. S. 
Rood, and G. W. Lambourne, who was 
elected chairman. 
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| MEN YOU SHOULD 
| KNOW ABOUT 

D. E. Sutherland, of Ironwood, Mich., 
has returned from a month’s vacation 
in Florida. 

P. J. Shambeau has been elected 
president of the Sonoma Magnesite Co. 
of California. 

C. W. Purington, mining engineer, 
formerly of Vladivostok, Siberia, has 
returned to England. 

Walter E. Segsworth, mining en- 
gineer, of Toronto, Ont., was in New 
York City last week. 

E. P. J. Burgess, mining engineer, of 
Butte, Mont., is in New York City on 
professional business. 

E. C. Homersham has left England 
and will represent Minerals Separation, 
Ltd., in South Africa. 

K. K. Kimball, of the U. S. Geolog- 
ical Survey, is doing co-operative work 
on Tennessee marbles. 

Frederick R. Weekes, mining engi- 
neer, has returned to New York City 
from a professional trip to California. 

C. Erb Wuensch, mining engineer, 
who is developing the Eagle mine at 
Bonanza, Col., is in New York City on 
professional business. 

L. C. Butler, of New York, is ex- 
amining mining property in the Lords- 
burg and Pinos Altos districts of New 
Mexico. 

Henry W. Gould and John Mociue, 
mining and petroleum geologists, have 
opened offices in the Kohl Building, San 
Francisco, Cal. 

David White, chief geologist of the 
U. S. Geological Survey, is delivering a 
series of lectures on fossil fuels at the 
University of Wisconsin. 

William McInnis, of Ottawa, formerly 
directing geologist of the Geological 
Survey of Canada, is now director of 
the museum at Ottawa, Ont. 

Frank Estes, mining engineer, is in 
New York City, and will leave for Sal- 
vador, in the near future, to reopen the 
property of El Salvador Silver Mining 
Co. 

George Hanson has been transferred 
to the staff of the provincial offices of 
the Canadian Geological Survey branch. 
His address is 510 Pacific Building, 
Victoria, B. C. 

P. S. Couldrey, who has been in 
charge of the Le Roi No. 2 at Rossland, 
B. C., for the last two years, has gone 
to Spain to accept a position with an 
cperating company there. 

Major-General R. G. E. Leckie, of 
Vancouver, B. C., has been appointed 
mining engineer to the British Colum- 
bia commission to investigate matters 
in connection with the price charged 
for coal in Vancouver. 

A. H. Heller, metallurgical engineer, 
is now associated with David E. Day 
and Rolland B. Day in the Day Co., 
petroleum and oil-shale geologists and 

engineers. The firm has offices in the 
Hobart Building, San Francisco, Cal., 
and at 715 19th St., N. W., Washington, 
D. C. 

Viscount Tadashiro Inouye, a prom- 
inent Japanese engineer and an advis- 
ory director of the South Manchurian 
Railroad, visited the Mesabi iron range 
last week for the purpose of studying 
the methods of mining, as similar con- 
ditions exist in Japan relative to coal 
and iron deposits. : 

R. C. Allen, of the special committees 
on the taxation of mines established 
by the National Tax Association and 
the American Institute of Mining and 
Metallurgical Engineers, has just been 
appointed a member of the committee 
on taxation of the Mining and Metal- 
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lurgical Society of America. Mr. Allen 
was the first speaker on the program at 
the “Taxation Meeting” of the society 
in New York City on March 24. 

F..G. Clapp, petroleum geologist, who 
has been lecturing before the geologi- 
cal department of Harvard University, 
addressed the geological conference in 
Cambridge, Mass., on March 15. His 
subject was “A _ Geologist’s Trip 
Through China,” and he illustrated the 
talk with lantern views taken by 
himself. 

Philip Henry Argall, manager of the 
Ozark Smelting & Mining Co., Mag- 
dalena, N. M., was one of the members 
of the recently dissolved firm of Philip 
Argall & Sons. The other members 
will conduct a general mining business 
individually, George Oates Argall at 
Leadville, Col., and Philip Argall at 
Denver, Col. 

Among mining engineers recently 
visiting New York City were: S. H. 
Zimmerman, of Murfreesboro, Ark.; 
Glenville A. Collins, consulting engi- 

neer, of Vancouver, B. C.; M. G. Yatse- 
vitch, of 23 Drayton Gardens, London; 
Philip Silverstein, metallurgist, of De- 
troit, Mich.; Benjamin F. Tillson, of 
Franklin, N. J. Kirby Thomas and A. 
E. Hepburn recently returned from pro- 
fessional trips. 

H. F. Bain, director, and Dorsey A. 
Lyon, supervisor of stations, U. S. Bu- 
reau of Mines, will leave Washington 
on April 10, to visit and inspect a num- 
ber of the Bureau’s experiment stations. 
While on this trip Director Bain will 
address the graduating classes at the 
Michigan College of Mines and at the 
Missouri School of Mines. At Hough- 
ton, Mich., the address will be delivered 
on April 14, and April 29 is the date 
set for the Rolla, Mo., address. The 
Bureau’s stations and offices at Min- 
neapolis, Minn., Bartlesville, Okla., St. 
Louis, Mo., and Birmingham, Ala., are 
included in the itinerary. 

SOCIETY MEETINGS 

ANNOUNCED 

The Mining Society of Nova Scotia 
will hold its twenty-ninth annual 
meeting at Halifax, N. S., on April 5 
and 6. 

The American Association of Engi- 
neers will hold its seventh annual con- 
vention at Buffalo, N. Y., on May 9 to 
11, inclusive. National headquarters, 
63 Adams St., Chicago, IIl., is the office 
of Secretary C. E. Drayer. 

The Institution of Mining and Metal- 
lurgy will hold its Annual Dinner on 
April 13, in the “Edward VII” Room of 
Hotel Victoria, Northumberland Ave., 
London, W. C. 2. The secretary is C. 
McDermid, 1 Finsbury Circus, E. C. 2. 
The annual meeting of the Institution 
will be held on April 21. 

The American-Chemical Society will 
hold its spring meeting with the Roches- 
ter, N. Y., section in that city on 
April 26 to 29, inclusive. Rates of one 
and one-half fares have been granted 
by all roads except those of the New 
England and Transcontinental Associa- 
tion. Hotel Rochester, at West Main St. 
and Plymouth Ave., will be headquar- 
ters. The final program will be mailed 
about April 20, to those requesting it, 
by C. L. Parsons, secretary, 1709 G 
St., N. W., Washington, D. C. 

The New York Section of the Amer- 
erican Institute of Mining and Metal- 
lurgical Engineers will meet jointly 
with the petroleum and gas committee, 
on April 6, at the Machinery Club, 50 
Church St., at 8 p.m. After an infor- 
mal dinner the meeting will discuss 
“Petroleum Legislation and Interna- 
tional Regulations.” Among those ex- 
pected to speak are Van. H. Manning, 
director of the American Petroleum In- 
stitute; L. H. Woolsey, of Lansing & 
Woolsey, ex-solicitor of the U. S. De- 
partment of State; and J. A. L. Hender- 
son, operator, of London. E. L. Gruver, 
25 Broad St. (’phone Broad 6768) is 
treasurer. 
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THE MINING NEWS 

LEADING EVENTS 

Union Sulphur Sues Texas Gulf 
For Illegal Removal of Ore 

Asks $6,678,000 Damages — Action 
Promises To Be Unique Owing To 

Process Used 

On March 21 the Union Sulphur Co., 
a corporation of New Jersey, filed suit 
in the United States District Court 
against the Texas Gulf Sulphur Co. for 
$6,678,000, alleging its land in Mata- 
gorda County, Texas, has been dam- 
aged to this extent by removal of sul- 
phur from it by the defendant. As 
the sulphur is melted in the ground by 
hot water approximately 1,000 ft. be- 
low the surface and then pumped out 
through drill holes the attempt to 
prove that sulphur was removed from 
underneath the ground of the plaintiff 
by operations on the ground of the de- 
fendant bids fair to be unique in the 
annals of mining litigation. 

Freeport Sulphur Co. Suspends 
Operations Indefinitely 

It was announced on March 24 by 
C. A. Jones, general manager of the 
Freeport Sulphur Co., that the plant 
would be shut down and all operations 
in the sulphur field suspended on April 
1. The shutdown is to be complete, 
and will last for an indefinite period. 
The company has two or three hundred 
thousand tons of sulphur on hand, and 
can continue to fill orders for some time. 
It curtailed production to one-third of 
its total capacity in February. Work 
on plans for the proposed asphalt plant 
is being continued. 

Engineering Council of Utah 
Organized 

Object To Bring Together Members of 
Profession Within State 

An affiliation of engineering societies 
in Utah, to be called the Engineering 
Council of Utah, has been formed to 
bring together members of ‘the engi- 
neering profession throughout the state. 
It is the purpose of the council to af- 
ford the united consideration of mat- 
ters of common concern to engineers, 
as well as of matters of public welfare 
embodying the application of engineer- 
ing principles, the advancement of 
engineering practice, and to bring about 
the correlation of the local activities 
of the several engineering societies. 
The council is made up of two repre- 
sentatives from each of the engineer- 
ing societies functioning in the state. 
The council, as appointed, consists of 
Messrs. Plumb, Ashworth, Burt, Brown, 
Merrill, Adkinson, Zalinski, Berger, Ul- 
rich and Fisher; Hylom T. Plumb is 
temporary chairman. 

WEEKLY RESUME 

Two events of similar character 

marked the developments of the 

Bilers-Guggenheim controversy in the 

last week. A second stockholders’ 

committee, headed by Henry Evans, 

of the Continental Insurance Co., an- 

nounced its intention of conducting 

an impartial investigation. A _ pro- 

posal made to A. S. & R. officials by 

Guggenheim Brothers for a similar 
investigation, and suggesting the 

selection of Ea-President Taft to 

conduct the inquiry, was made, and 

Mr. Taft, when asked, consented to 

serve. In Arizona the decision in the 

Tom Reed-United Eastern apex case 

was handed down in favor of United 

Eastern on March 28. In Texas the 

Union Sulphur Co. has brought suit 

against the Texas Gulf Sulphur Co., 

claiming $6,678,000 damages for alleged 

illegal removal of ore. The Freeport 

Sulphur Co. shut down on April 1. 

“Borax” Smith, once dominant in the 

Pacific Coast Borax Co.’s affairs, has 

purchased a promising deposit of 

colemanite discovered near Las Vegas, 

Nev., in January, an event that may 

possibly split the control of the borax 
market. Curtailment by copper com- 

panies continues: the Burro Moun- 

tain Branch of the Phelps Dodge 

Corporation has shut down; likewise 

the Old Dominion, at Globe, Arizt 

Magma Copper Co. has also suspend- 

ed. Anaconda and the Jackling group 

of porphyries have suspended oper- 

ations completely. In the Coeur 

d’Alenes the Hercules and the Tama- 

rack & Custer (lead) mines have shut 

down, and the Northport smelter and 

Pennsylvania refinery are expected to 

follow. In Mexico the Torreon smelter 

in Coahuila is expected to close fol- 

lowing the recent suspension of oper- 

ations at the Asarco plant in Durango. 

United Eastern Wins 

A decision in favor of the United 
Eastern Mining Co., of Oatman, Ariz., 
defendant in the Apex suit brought 
against it by the Tom Reed Gold Mines 
Co., was handed down on March 28 by 
Judge Bollinger in the Mohave County 
Supreme Court. 

More Copper Companies 
Announce Suspension 

Announcement was made on March 
29 that the Anaconda, Utah, Ray Con- 
solidated, Chino, and Nevada Consoli- 
dated copper companies would shut 
down completely at once for indefinite 
periods. The Phelps Dodge Corporation 
suspended all work at its Burro Moun- 
tain Branch at Tyrone, N. M., on April 
1, and the Old Dominion Copper & 
Smelting Co., at Globe, Ariz., largely 
controlled by Phelps Dodge, is also 
stopping all production. 

Taft To Investigate A. S. & R. Co. 
At Guggenheims’ Request 

Invited by Present Board, Which Has 
Pledged Co-operation of Incoming 
Directors—New Committee To 

Make Inquiry 

Upon invitation by the American 
Smelting & Refining Co., Ex-President 
William H. Taft has consented to act 
as arbitrator to consider all charges 
made by Kar! Eilers against the Gug- 
genheim management, it being Mr. 
Taft’s understanding that the board of 
directors elected at the meeting on 
April 6 will invite him to act in this 
capacity. Mr. Taft’s letter, dated 
March 26, follows: 

“I have yours of March 25, in 
which you inclose a draft of a circular 
which has been printed announcing that 
you have invited me to make the in- 
vestigation requested in the letter of 
the Guggenheim Brothers. If I under- 
stand the proposal, it is that the board 
of directors, elected at the next election, 
shall invite me to act in the capacity 
of an impartial investigator or arbi- 
trator, to consider all the charges made 
by Mr. Eilers as former vice-president 
of the company, as to the transactions 
of the company.. I assume you intend 
that Mr. Eilers shall be given full 
opportunity to present such evidence of 
the transaction as he may choose, and 
that those whom you represent will 
have equal opportunity, and that my 
conclusion shall be a judicial one. With 
that understanding, and with the fur- 
ther understanding that I may have 
sufficient time, after my present en- 
gagements, to do this work, I shall be 
willing to accept the task and render a 
decision upon the issues thus made, as 
a judge. 

“(Signed) William H. Taft.” 

Edgar L. Newhouse, chairman of the 

board of directors of the A. S. & R., has 
advised Mr. Taft that all of his condi- 
tions are agreeable to the company, and 

that Mr. Taft should understand that 
the invitation to him is extended by 
formal act of the present board of 
directors, which, in addition, pledges the 
co-operation of the incoming board. 

NEW COMMITTEE TO INVESTIGATE 

The efforts of Karl Eilers to oust the 
Guggenheims from the control of the 
affairs of the American Smelting & 
Refining Co. have been followed by the 
formation of a second stockholders’ 
committee, headed by Henry Evans, 
chairman of the Continental Insurance 
Co. This committee, it is said, is not 
affiliated with either the management 
of the A. S. & R. company or its critics 
and will conduct an impartial investiga- 
tion to ascertain the financial position 
of the company. A statement issued by 
the Evans committee for publication on 
March 25 makes this announcement: 



SS ESS TTT Fee ae pee eee 

NS SSNS A PART APNE SRS ae 

600 ENGINEERING AND MINING JOURNAL Vol. 111, No. 14 

“A committee representing the stock- 
holders of the American Smelting & 
Refining Co. has been organized for the 
investigation of the affairs of the com- 
pany, with special reference to the 
charges of mismanagement which have 
recently been made by a former vice- 
president and director of the company. 
The committee is entirely impartial and 
is in no way affiliated either with the 
management or those who are attack- 
ing the management. 

“The committee is composed of the 

following: Henry Evans, chairman of 
the board of the Continental Insurance 
Co.; Clarence H. Kelsey, president Title 
Guarantee & Trust Co.; Henry K. Pom- 
roy, of Denny, Pomroy & Co.; Willis D. 
Wood, of Ladd & Wood; Henry Whiton, 
president, Union Sulphur Co. 

“Title Guarantee & Trust Co. is the 
depositary for the committee. It is pro- 
posed to take immediate and aggressive 
action, and public announcement of 
the committee’s purposes will be made 
soon.”- - 

Park Sues R. V. Dey Over 
Grand Reef Claims 

Suit for $1,250,000 was begun in the 
Supreme Court in New York on March 
23 by Thomas Park, a mining engineer 
and operator, against Richard V. Dey 
of San Francisco. The plaintiff alleges 
that in February, 1917, he entered into 
an agreement to purchase from the 
defendant his rights in twelve mining 
claims known as the Grand Reef mines 
in Graham County, Ariz., for $750,- 
000. Dey, he alleges, was to receive 
10 per cent royalty on the product of 
the mines and was to advance $25,000 
upon the plaintiff exercising the right 
of purchase set forth in the agreement, 
the money to be used to develop the 
properties. 

The plaintiff sets forth that on 
March 15, 1917, he notified the defend- 
ant of his desire to exercise the rights 
conveyed to him in the contract. The 
defendant, however, so he _ alleges, 
failed and still refuses to do his part, 
and on March 18, 1920, sold his rights 
to the Aravapai Leasing Co. 

Temiskaming Prospectors Associ- 
ation Holds Banquet 

The Temiskaming Prospectors Asso- 
ciation has been formed at Haileybury, 
Ont., with Dr. W. L. Goodwin as hon- 
orary president; J. Hill, of the Hailey- 
bury School of Mining, president, and 
T. M. Train, secretary. The associa- 
tion held its first annual banquet at 
Haileybury on March 20, which was at- 
tended by about 100 prospectors and 
others identified with the mining in- 
dustries of Northern Ontario. Dr. 
Goodwin was the guest of honor and 
gave an account of his work during 
the winter in holding prospectors’ 
classes at the principal mining centers. 
Other speakers were M. B. Grover and 
Fraser D. Reid, two of the pioneers of 
the Cobalt camp, D. Johns and L. 
Howey. Indications point to a consid- 
erable increase in the number of pros- 
pectors at work this summer. 

Promising Colemanite Deposit 
Found in Nevada 

“Borax” Smith, Once Dominant Figure 
in Pacific Coast Borax Co., Buys 

Property From Discoverers 

San Francisco Correspondence 

F. M. Smith, familiarly known as 
“Borax” Smith, once the dominating 
figure in the affairs of the Pacific Coast 
Borax Co., now seventy-two years old, 
on receiving a “hunch” that a promis- 
ing deposit of colemanite had been dis- 
covered, caught the first train to Las 
Vegas, Nev., and by automobile reached 
the discovery. The find was made by 
F. M. Lovell and George D. Hartman 
on Jan. 23, 1921. Both had been pros- 
pecting the Muddy Mountains, Clark 
County, Nevada, and on inspection of 
the discovery decided that they had se- 
cured a valuable deposit of colemanite. 
F. M. Smith, on completing his ex- 
amination, made an offer for the prop- 
erty and arranged an initial deposit of 
$50,000 to bind the bargain. A rough 
contract on a sheet torn from Smith’s 
notebook closed the deal by which the 
West End Chemical Co. secured the 
ownership of what promises to split 
the borax market into two dominating 
factors, the West End Chemical Co. 
and the Pacific Coast Borax Co. The 
American Trona Co., at Searles, also 
produces borax from its potash plants. 

The new colemanite deposit is 18% 
miles from the Salt Lake railroad, 464 
miles by automobile from Las Vegas, 
Nev., and 7 miles from the Colorado 
River. The Muddy Mountains in which 
the discovery was made are in an area 
about which little, until recently, has 
been known. Shipments will be made 
from Dyke, Clark County, Nevada, 
pending the building of a spur line to 
the property. 

Half a dozen intending purchasers 
were outplayed by F. M. Smith. The 
West End Chemical Co., of which F. 
M. Smith is the president, is at pres- 
ent operating a potash and borax plant 
at Searles Lake. 

The two prospectors were both grub- 
staked, one by a woman in Salt Lake 
and the other by Peter Buol, of Las 
Vegas. After several months of fruit- 
less prospecting they entered a nar- 
roWs=canyon and came upon outcrop- 
pings of a white mineral resembling 
quartz. The veins were sizable and oc- 
curred in one side of a hill approxi- 
mately 3,000 ft. in length and 300 to 
500 ft. high. 

Bureau New Movie Films Ready 

The Bureau of Mines now has ready 
for distribution copies of the films en- 
titled “Story of Sulphur,” “Story of 
Ingot Iron,” and “Story of Asbestos.” 
These films have been prepared at a 
cost of more than $40,000. They will 
be furnished without charge to any re- 
sponsible persons who are interested in 
making a showing of them. Since the 
requests for the use of these films 
cannot all be met promptly, preference 
will be given to the showings likely to 
be most largely attended. 

Cobalt Arbitrators Propose Wage 
Cut Effective April 1 

Managers Have Agreed, but Action by 
Employees Is Deferred 

The Board of Conciliation and Arbi- 
tration, which has been in Cobalt, Ont., 
investigating the dispute between the 
operators and the men, has concluded 
its sittings. The dispute arose over 
the proposed cut in wages, which was 
to have been put into effect on Feb. 
15, but, on account of the board hav- 
ing been appointed, the cut has not 
yet become effective. Much evidence 
regarding operating costs was intro- 
duced by the operators, while the men 
confined themselves to the slight de- 
crease in the cost of living. The board 
appeared to be unanimous in the opin- 
ion that some measure was necessary 
to permit the mines to continue oper- 
ations and to give employment to as 
many men as possible, as the decline 
in the price of silver and the conse- 
quent shutting down of a number of 
properties has resulted in throwing 
about 1,500 men out of employment. 
Before leaving Cobalt the chairman 
proposed to the representatives of the 
men that the proposed cut of 75c. a 
day should be effective from April 1. 
The managers agreed to this and the 
representatives of the men agreed to 
bring it before the men at a mass meet- 
ing about to be held. 

Iron Ore Taxation Muddle Worse 
Each Week 

Constitutes Principal Issue Before 
Minnesota Public 

The question of taxing iron ore prop- 
erties in Minnesota becomes a little 
more muddled each week. At the out- 
set of the present legislative session 
the tonnage tax was a paramount 
issue, but the validity of this was a 
question and after seeking and devis- 
ing many ways to tax the iron proper- 
ties, the advice of the attorney gen- 
eral was sought, with the result that 
instead of a tonnage tax which is noth- 
ing more or less than an additional or 
super property tax it was advised that 
an occupational tax was constitutional. 
With this constitutional weapon two 
bills were prepared imposing a 6 per 
cent tax on the occupation of mining, 
but one bill provides that 50 per cent 
of the revenue go into permanent trust 
funds. These two bills passed the 
House of Representatives and are now 
in the hands of a Senate committee. 
The fight has simply narrowed down 
to a sectional fight between the north- 
ern and southern portions of the state. 
The supporters of the occupational tax 
forget, it is claimed, that at the 
present time mineral lands are as- 
sessed under the present ad valorem 
system at the rate of 50 per cent of 
the true value, which is a 25 per cent 
higher rate than is imposed on urban 
real estate and a 50 per cent higher 
rate than is imposed on rural real 
estate. If more additional revenue is 
required the same is procurable through 
the ad valorem system as the valuation 
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of such property is easily figured and 
the rate of assessment can be raised 
to meet any requirements or demand 
instead of resorting to. the system of 
occupational taxes which, it is said, 
tends to retard progressive tax legis- 
lation as other occupational bills were 
immediately introduced which created 
considerable confusion, 

Again it is pointed out that the sup- 
porters of the bill do not desire to 
raise the assessment under the ad 
valorem system as the rate would be so 
out of proportion to other property that 
the public would not permit the abuse, 
so they use other methods with new 
names and rely on the theory that what 
is not prohibited by the constitution 
of the State of Minnesota is permitted, 
instead of accepting the matter as a 
principle. The theory of the occupa- 
tional tax is based on the principle 
that the tax will reach by indirection 
a class of people, property or business 
which under any ad valorem system 
cannot be made to pay what is con- 
sidered a tax equivalent to that im- 
posed on other people, properties or 
business capable of being actually ap- 
praised and valued. As stated above, 
all mineral lands on the iron ranges 
can be accurately valued by estimates 
and for that reason should not be con- 
sidered under the system of an oc- 
cupational tax. To single out any one 
industry for abnormal taxation, it is 
held by some, is a feature that should 
be avoided in any state or country and 
the present time is not ripe for higher 
taxes on any commodity needed for 
construction in all parts of the world. 
It is stated by an authority that no 
extra tax or tonnage tax could be made 
so low as not to force the low-grade 
ore interests out of business. It has 
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been proven that various low-grade 
deposits can be profitably mined and 
sold by resorting to a process of mill- 
ing and concentration before shipping. 
This requires large outlay of money 
and time and also necessitates the han- 
dling of a large tonnage for a profit- 
able business. 

Situation on Lake Superior 
Ranges Doubtful 

Navigation Expected To Open April 15, 
With Ore Moving Slowly at Start 

The iron ore situation in the Lake 
Superior district is still doubtful as 
far as estimating the tonnage that will 
be moved during this coming shipping 
season. Since the demand by the fur- 
nace companies will determine the 
amount of ore shipped the outlook is 
not very bright but optimism prevails 
in most places. Many of the furnace 
companies have sufficient ore in their 
yards and a considerable tonnage has 
accumulated at the lower docks, but to 
offset such a condition it is a fact that 
many mines have closed temporarily, 
with a very small tonnage of ore ready 
to be shipped. Should a demand be 
created by improvement in general 
trade conditions during the next couple 
of weeks many properties will again 
reopen and a busy season can be antici- 
pated. 
Many factors enter into the iron and 

steel situation at present, but the most 
prominent one is that of the railroad 
situation. A just and fair settlement 
of this controversy would place the rail- 
roads in a position where they would 
feel justified in ordering large quan- 
tities of sorely needed rails and equip- 
ment. 
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All indications point to the opening 
of navigation about April 15, as such 
ice as remains is rapidly disappearing. 
Every indication points to a very slow 
movement of ore at first and only very 
favorable unforeseen conditions can 
change this situation, but there is every 
reason to believe that by July 1 the 
movement will be greatly increased. 

Minnesota Steel and Oliver Com- 
panies Seek Reparation 

Duluth — Reparation for overcharges 
amounting to $180,000 during Federal 
control is asked in complaints filed with 
the Interstate Commerce Commission 
by the Minnesota Steel Co. and the 
Oliver Iron Mining Co. against the Di- 
rector General of Railroads and the 
Duluth, Missabe & Northern R.R. The 
Minnesota Steel Co. asks $82,356.39, 
covering excess charges on shipments 
of coal and limestone to its Steelton, 
Minn., plant from June 25 to Nov. 15, 
1918. During this period it was forced 
to pay $15 per car from Duluth as 
against $7.50 per car prior to this 
period. The claim of the Oliver Iron 
Mining Co., amounting to $95,394.26, is 
for alleged excess charges on shipments 
of iron ore from the Arcturus mine to 
the concentrator at Bovey. The freight 
rate on these shipments was raised 
from $5 per car to $18.50 per car it is 
claimed. 

Utah Companies Cut Wages 
25c. Per Day 

A general reduction of 25c. a day in 
wages paid underground workers in 
Utah went into effect on April 1. High 
costs and low metal prices have forced 
this step. 

NEWS FROM WASHINGTON 
By PAUL WOOTON 
Special Correspondent 

Tariff Program Decided Upon 
by Leaders 

Farm Products, Anti-Dumping and Ad 
Valorem Duties To Be Considered 

First—Permanent Measure 
Being Drafted 

Tariff plans now have been agreed 
upon by leaders in the House and the 
Senate. The emergency tariff bill, 
covering farm products only, in exactly 
the same form in which it was vetoed 
by President Wilson, will be re-passed. 
Immediately thereafter, attention is to 
be turned to an anti-dumping bill. Next 
on the program is legislation provid- 
ing that ad valorem duties are to be 
based on American prices instead of on 
foreign invoice values. Following this, 
the permanent tariff bill is to be passed, 
with the revision of the internal rev- 
enue laws to await disposition of the 
tariff. 

As the Committee on Ways and 
Means has completed its tariff hear- 
ings, work on the permanent tariff is 
going ahead rapidly, with the promise 
that a bill will be reported out within 
six weeks. The metal schedule is be- 
ing handled by a subcommittee consist- 
ing of Representatives Tilson, of Con- 
necticut; Mott, of New York, and 
Timberlake, of Colorado. This sub- 
committee is meeting twice a day, and 
it is believed that its portion of the 
bill will be considered before those cov- 
ering some of the more controverted 
schedules. 

The anti-dumping legislation is ex- 
pected to give immediate relief in those 
cases where particular advantages are 
afforded foreigners to market their 
goods at a sacrifice, possibly, but for 
cash, and where they have the advan- 
tage of depreciated exchange. It is 
probable that the anti-dumping measure 

will provide that each imported artict 
shall pay a tax equal to the difference 
between the American costs of produc- 
tion and those in foreign countries. 

War Mineral Awards 
Awards were recommended by the 

War Minerals Relief Commission dur- 
ing the week ended March 19, as fol- 
lows (the name of the claimant, the 
mineral, the amount recommended, and 
its percentage relationship to the 
amount claimed is shown): Manganese 
Metal Co., manganese, $19,003.55, 35 
per cent; A. L. Wakeham, chrome, 
$784.84, 49 per cent; Sawyer Tanning 
Co., chrome, $2,793.04, 39 per cent} 
Sawyer Tanning Co., chrome, $18,- 
487.23, 67 per cent; Sawyer Tanning Co., 
chrome, $1,877.21; 19 per cent. The 
total of the recommendations for the 
week was $38,125.87. 
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International Mine Rescue Meet 

at St. Louis 

Arrangements have been made by 
the Bureau of Mines to hold this year’s 
International Mine Rescue and First Aid 
meet at St. Louis Sept. 1, 2, and 3. 
Delegations representing Canada, Eng- 
land, France, and Belgium will attend. 
A conference will be held during the 
meet on standardization of mine rescue 
methods. There will also be displayed 
commercial exhibits of mine rescue 
apparatus. 

In conjunction with the meet, the 
Joseph A. Holmes Memorial Associa- 
tion will hold its annual meeting and 
awards will be made of its heroism 
medals. 

Mine Products Lead in 

Railroad Tonnage 

In its latest statistical statement 
showing total freight tonnages for 
several commodities on Class 1 rail- 
roads, the products of mines continued 
to maintain a long lead over the 
products of agriculture, forest products, 
manufactures, and animal products. 
The figures are for the third quarter of 
1920. The total tonnage of products 
of mines during that period was 346,- 
040,830. This is a decided increase 
over the tonnage for the second quar- 
ter, which was 272,179,656 tons. There 
was an increase in each separate item 
making up the total. The number of 
carloads into which the tonnage from 

the mines during the third quarter was 
divided was 7,205,790. The subdivisions 
of the total are as follows, the figures 
being given in tons: 

Anthracite coal, 31,335,703, bitumin- 
cous coal, 185,729,568; coke, 11,516,072; 
iron ore, 54,238,232; other ores and con- 
centrates, 9,296,618; base bullion and 
matte, 860,091; clay, gravel, sand, and 
stone, 41,446,060; crude petroleum, 3,- 
313,532; asphalt, 1,329,720; salt, 2,637,- 
821; other products of mines, 4,337,- 
413. 

The division of tonnage as between 
the principal transportation districts is 
as follows: Eastern district, 208,068,- 
452 tons; Pocahontas district, 19,133,- 
463; southern district, 30,224,414; and 
western district, 88,614,501. 

NEWS BY MINING DISTRICTS 

Special London Letter 

Tin Price Improves—Mexico Mines of 
El Oro Report Satisfactory—Strike 

in Rhodesia Serious — Burma 
Corporation Again Actively 

Developing 

By W. A. DOoMAN 

London, March 15.—A new develop- 
ment has taken place in the tin market. 
It will be remembered that the Feder- 
ated Malay States pegged the price, 
and subsequently withdrew it, announc- 
ing at the same time that it would not 
throw the concentrates on the market. 
Now the Netherlands Indies Govern- 
ment, in conjunction with the Billiton 

Company, has concluded a contract with 
the Federated Malay States not to sell 
tin for at least three months. The 
announcement has been followed by a 
recovery in the price of the metal to 
about £160 per ton, a rise of £10 in two 
working days. 

Following upon the unfortunate posi- 
tion shown by the Geevor (in Corn- : 
wall) report, comes a loss made by the 
East Pool and Agar last year of £19,- 
421, which, with about £9,000 for de- 
preciation, gives a deficit of approxi- 
mately £28,000. No one expected such 
a result from this company, which 
seems to own the richest property in 
the Duchy. The loss is due to the fall 
in the prices of tin, wolfram, and 
arsenic, and to the advance in working 
costs. The report of the managers shows 
that physically the property is in a very 
sound condition. There is a large quan- 
tity of high-grade tin ore in sight, but, 
at the moment, it does not pay to work 
it. Dolcoath proposes to issue £17,500 
in 1/— preference shares to maintain 
the plant and for other purposes until 
matters improve. 

Mexico Mines of El Oro issues quite 
a satisfactory report for the twelve 
months ended June 30 last. Not only 
has the company paid 18/— per £1 
share in dividends, the same as for the 

preceding year, but it declares an in- 
terim amount for 1921-22 of 4/—. Fi- 
nancially this is good. Little in the 
nature of development work was done, 
however, the only disclosures of note be- 
ing on the new west vein on the 
eleventh level of Oro Nolan. Ore ex- 
tracted amounted to 136,265 tons and 
was not altogether replaced, for the re- 
serves are estimated at 350,100 tons, as 
compared with 379,100 tons. The value 
is also rather lower in respect of gold 
at 10.92s. and silver at 8.82 oz. is .62 
oz. higher. The company was fortunate 
in being able to reduce working ex- 
penses slightly, and the percentage of 
extraction made an improvement from 
86.50 to 89.64. 

STRIKE IN RHODESIA ASSUMES 
SERIOUS PROPORTIONS 

The miners’ strike in Rhodesia has 
assumed a very serious aspect., The 
men refused to concede to the owners 
the right to engage and dismiss anyone 
they liked, that is, non-unionists, and 
the consequence is a lock-out. A mem- 
ber of the Legislative Council inter- 
vened and put forward fresh proposals 
to the owners, but these were rejected, 
and the repatriation of the natives has 
already begun. The only mines at work 
are the Faleon, Cam and Motor, and 
Rhodesia Broken Hill. At Wankie 
Collieries and Shamva the men are on 
strike. At the Falcon, development 
work has ceased owing to the low price 
of copper. 

The Burma Corporation is again be- 
coming active in development and is 
putting up raises from the No. 6 level 
at the southern end of the proved ore- 
body. Two of these workings, the 
1,679-ft. and the 1,135-ft., are in capital 
ore, the assays being respectively 36 
oz. silver, 39 per cent lead, and 20 per 
cent zinc for the last 15 ft. in the 
former, and 34 oz. silver, 35 per cent 
lead, and 21 per cent zinc for 35 ft. in 
the latter. The weight of metal, it will 
be seen, is distinctly high. 

CANADA 

Ontario 

Northern Customs Concentrators in 
Liquidation—British America 

Nickel Not To Resume 

Cobalt—The report of the La Rose 
Mines, Ltd., for the year 1920, exclu- 
sive of the operations of the Univer- 
sity, shows a production of 410,455 oz., 
having a net value of $313,995, as 
compared with a production of 289,- 
311 oz., valued at $356,124 in 1919. 
Costs were reduced from $1.05 in 1919 
to 73c. in 1920. The profit was $13,279. 

At the annual meeting of the Mc- 
Kinley-Darragh held in Toronto re- 
cently little hope of resumption of 
operations was held out until there had 
been a very appreciable increase in the 
price of silver. 

Northern Customs Concentrators, 
Ltd., has gone into the hands of liqui- 
dators. This enforced liquidation was 
brought about as the result of two 
actions against the company. Prac- 
tically the only assets of the company 
consist of share holdings in the Bailey 
Silver Mines, Ltd. 

The recent rumor regarding the re- 
sumption of underground operations at 
the British America Nickel Co.’s mines 
in the Sudbury district has been of- 
ficially denied. 

British Columbia 

Trail—Shipments to the Consolidated 
smelter during the week ended March 
21 totaled 7,968 tons coming from the 
company’s mines. 

Sheep Creek—With reorganization of 
Queen-Ore Hill Mines Co. to take over 
and operate the famous Queen mine in 
conjunction with the Ore Hill group an 
active summer around the Queen mine 
is expected. The Queen stamp mill 
will be put in condition for operation 
this season, there being a considerable 
quantity of material ready in the mine 
for milling. 



April 2, 1921 ENGINEERING AND MINING JOURNAL 603 

REMAINS OF SAN RAFAEL MILL DESTROYED BY FIRE AT PACHUCA, 
HIDALGO, MEX., ON MARCH 6 

MEXICO 

Zacatecas 

Conditions Good Owing to Activities of 
Mexican Corporation and Bote 

Mining Co. 

Zacatecas—The district as a whole 
has not been so seriously affected by 
the drop in the value of silver as might 
have been expected, owing to the fact 
that two of the large Anglo-Mexican 
mining concerns operating in the El 
Oro district have recently become in- 
terested in several of the old properties 
here, and have been preparing to un- 
water and generally investigate them. 

The two companies, namely, the Fres- 
nillo unit of the Mexican Corporation 
(silver) and the Bote Mining Co. (silver 
and gold), although having suspended 
milling operations in December last, 

have both continued construction work 
upon their new plants. As a result, the 
district has, if anything, become more 
active, and employment conditions are 
actually better than when silver was 
at top prices. The new plant of the 
Fresnillo unit is expected to be ready 
about the middle of the year. Mr. Cook 
continues as manager of this important 
unit, which, when completed, will be one 
of the largest silver mills in existence. 

As in the case of the Fresnillo unit, 
the drop in the price of silver forced the 
suspension of the Bote company’s mill- 
ing operations last December. Since 
then, remodeling of the mill and plant 
has been under way and new machinery 
is being added to increase the capacity. 
Improvements will include tube mills, 
classifiers, concentrators and thickeners. 
A change of management is projected, 
with a view to more energetic operation 
of the company’s properties. Gordon 
Wilson is closely identified with the 
general reconstruction and improve- 
ment policies. 

The La Fé company (silver-gold), 
which was actively investigating the 
possibilities of the Guanajuatillo dis- 

trict, southeast of Zacatecas, curtailed 
these operations considerably during 
the latter part of 1920. This work has 
again been resumed on a modified scale. 
The mill, which was finished by the 
company and only tried out in 1914, 
when revolutionary conditions rendered 
further operations impossible, continues 
inactive, with no indications of im- 
mediate resumption of work. 

The Los Campos property (silver- 

gold) ranks as one of the most interest- 
ing antiguas of the district. It was 
abandoned thirty or 
forty years ago, owing 
to the inability of the 

native owners to cope 
with the water problem 
with the crude animal- 
power methods they 
employed. The mine 
has been consequently 
under water since then. 
The El Oro company 
has taken an option on 
the property (held by 
local people) and has 
been installing hoists, 
Unwatering has al- 
ready been started. It 
is the first attempt in 
many years to open up 

one of the famous aban- 
doned Zacatecas prop- 
erties—and their name 
is legion. Mr. Meisner 
is in charge. The Veta 
Grande property (sil- 
ver-lead-gold) is a 
famous old group of 
mines lying a few miles 
north of the state cap- 
itol. For several years, 
and particularly during 
the period of peak prices 
for silver, practically 
all the large Anglo- 
American- Mexican min- 
ing corporations at one 
time or another en- 

deavored to come to terms with the 
native owners on this group, but with- 
out success until recently, when the Dos 
Estrellas Co., of El Oro, reached an 
agreement which will permit a thorough 
inspection of the holdings, covered by 
option. 
Work upon these properties has been 

carried on spasmodically for several 
years under. primitive conditions. 
Small lots of silver-lead and siliceous 
silver ores have been shipped to local 
buyers, and only from the upper work- 
ings, which have been free of water. 

The Magistral property (copper) has 
remained inactive since the death of 
Mr. Gilbert, and is still involved in liti- 
gation. 
Work on the Parroquia copper prop- 

erty is practically suspended, owing to 
the low price commanded by the metal. 
The closing down of the Aguascalientes 
smelter, of the A. S. & R. Co., will tend 
to further curtail chances of shipping 
ore. 

The two ore-buying agencies, repre- 
senting the American Smelting & Re- 
fining Co. and Cia. Minerals y Metales, 
have practically been forced to close 
their doors for the present, as the nu- 
merous small’ “shipping” properties 
which generally sell their ores locally 
are unable to operate at profit under 
present prices. The result is that there 
is practically no exportation or produc- 
tion of silver, gold, copper, or lead in 
the district at present. 

Hidalgo 

Pachuca—The San Rafael company, 
whose mill burned on March 6, em- 
ployed over 1,000 men. : 

ANOTHER VIEW OF THE DESTROYED SAN RAFAEL 
MILL, AT PACHUCA, WHICH MAY BE SEEN 

IN BACKGROUND 
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Durango 

Shut Down of Asarco Smelter Serious 
Blow to Producers 

Durango, March 16 — The Asarco 
smelter of the A. S. & R. Co. at Asarco, 
Dgo., has been forced to close down this 
week owing to the lack of shipments 
of ore and the low prices of metals. 
This was to be expected ever since the 
principal mines of the company at 
Velardena closed at the end of Febru- 
ary. The company’s announcement 
says that the suspension will be for an 
indefinite period. The effect will be 
serious for the few high-grade mines 
that are hanging on; when these close 
there will be neither mine nor smelter 
working in the State of Durango. The 
shutdown is all the more serious as it 
came without warning. It is reported 
that the smelter at Torreon, Coahuila, 
which opened less than a month ago, 
will also close, leaving the miners with- 
out any market whatever for their 
ore, many cars of which are in transit, 
but tied up on account of the railroad 
strike. 

“It’s an ill wind that blows nobody 
good,” and there are those who have 
been watching and waiting, and have 
chosen the present as a most opportune 
occasion for investment in mines. The 
present situation (says our correspond- 
ent) has favored the investor with an 
important advantage which will prob- 
ably not again return to him for some 
time. 

Guanajuato 

Removal of Duties Recommended To 
Aid Mining 

Guanajuato—Engineer Antonio Ma- 
drazo, governor of the State of Guana- 
juato, in expressing his opinion regard- 
ing the threatened paralysis of the 
silver mining companies, said that he 
believed the crisis might be partially, 
if not wholly, averted if the federal 
government should immediately legis- 
late in their favor. He recommends 
the exemption of all export duties on 
silver and of import duties on mining 
machinery and supplies. Also that the 
freight rates on ore be the same as they 
were in 1910, which was less than one- 
half the amount charged at present. 

Coahuila 

Torreon Smelter May Shut Down 

Torreon—The Torreon smelter of the 
Cia. Minerales y Metales continues to 
operate one copper and two lead fur- 
naces, but a shutdown is threatened un- 
less the fuel supply can be replenished 
soon. The shortage is occasioned by 
the strike of railroad employees, which 
is about ended. This plant has ten 
furnaces, three copper and seven lead. 

WASHINGTON 

Chewelah Mining Co. Levies Assess- 
ment for Development 

Chewelah—Stockholders of Chewelah 
Mining Co., operating near here, have 
authorized a 1 mill assessment quarter- 
ly in addition to a 3 mill per annum 
assessment, to provide funds for addi- 
tional development. 

CALIFORNIA 

Iron Mountain Mine Closed—Power 
Company Seeks To Collect Sur- 

charge After April 10 

San Francisco—The King tax bill 
increasing the tax rate upon public 
utilities has passed the Legislature, 
and its effect upon mining operations 
is just beginning to appear. The 
Pacific Gas & Electric Co., supplying 
power to a number of mining compa- 
nies, has asked the State Railroad Com- 
mission for authority to continue col- 
lecting the surcharge beyond the date, 
April 10, fixed by the commission. If 
permission is given mining companies 
will continue to pay the high rates now 
prevailing. Other utility companies 
supplying power may be expected to 
follow the same procedure. 

The Natomas Co. of California 
dredged 20,459,001 cu.yd: during 1920. 
The gross gold recovery was $1,680,675; 
costs, including taxes and insurance, 
were $1,361,849; net was $318,825. An 
interesting comparison of cost is given 
in the following table: 

Gross, Cost, Net, 
cents cents cents 
per per per 

cu.yd. cu.yd. cu.yd. 
1914-17 9.16 4.57 4.59 
1918 8.31 5.46 2.85 
1919 8.66 6.41 2.25 
1920 8.21 6.65 1.86 

On gold-bearing ground not owned 
by the company 2,510,199 cu.yd. was 
dredged, realizing a profit of $12,000 to 
the company. The remaining proven 
lands of the company total 142,000,000 
cu.yd. and in addition 40,000,000 cu.yd. 
will be dredgable if pre-war costs again 
prevail: The peak of high costs has 
been passed, and net returns may be 
expected to increase. This conserva- 
tive, well-managed company received a 
net return of $902,646 from all of its 
operations, which include farm lands 
and rock crushing plants. After pay- 
ing fixed and sundry charges and be- 
fore charging depreciation and exhaus- 
tion the profit for the year totaled 
$104,242. 

At the Parr Terminal, Oakland, a 
shipload of 6,554 tons of sulphur from 
Freeport, Tex., is being unloaded. This 
is one of a number of similar shipments 
received by the San Francisco Sulphur 
Co. The sulphur supplies the coast 
market, chiefly satisfying agricultural 
demands and the Hercules Powder Co. 
and General Chemical Co. Sherwin 
Williams and other companies import 
sulphur from Texas and Louisiana. 
Ocean freights on sulphur range be- 
tween $7 and $8 per ton. 

Marigold—On Feb. 18 a 24-ft. sec- 
tion of the bucket line of No. 5 dredge 
of the Marysville Dredging Co. was re- 
moved in two days, thirteen hours. 
The dredge was digging to a depth of 
87 ft. The bucket line contained 
ninety-eight 15-cu.ft. buckets, each 
weighing 4,400 lb. 

Grass Valley—Idaho-Maryland has 
uncovered the 1,500 level in the Canyon 
shaft. Assistance of old miners fa- 
miliar with the former work in the 

Idaho-Maryland has been had to lo- 
cate old ore-shoots. The Grass Valley 
Consolidated is reported to have se- 
cured working options on ground south 
of the Allison Ranch mine. 

Redding—The Iron Mountain mine 
of the Mountain Copper Co. has been 
closed indefinitely, and the company’s 
Hornet mine is producing pyrites for 
sulphuric-acid manufacture. The Utah- 
California Gold Mining Co. has recently 
purchased mining property near Cal- 
lahan, Siskiyou County, and is pre- 
paring for active work. A heavy snow- 
storm late in February interfered with 
the operations of the Valdor dredge 
through breakage of power lines and 
ditches. 

NEVADA 

Work on United Comstock Mines Adit 
Progressing 

Virginia City—The United Comstock 
Mines Co., at Gold Hill, is driving its 
adit from seven headings. A Hoar 
shoveling machine is at work in the 
portal heading which has reached a 
point 1,100 ft. from the portal. The 
haulage adit is 8 ft. high, 9 ft. wide 
at the bottom and 7 ft. at the back. 
Three shifts of five men each, one ma- 
chine man, two muckers and two ham- 
mers, are being used at the portal 
action. The round consists.of three 
6-ft. back holes, three 6-ft. breast holes, 
three 8 to 9-ft. cut holes, two 4-ft. 
easers and three 64 to 7-ft. lifters. 
Forty per cent gelatine dynamite, 13 
in. diameter, is used, 126 sticks per 
round being required. Bear brand fuse 
and electric delay exploders are used. 
Sixty 1,800-lb. cars are usually filled 
per round. Twelve-pound rails are used, 
double track being laid to within 300 
ft. of the face. The haulage adit will 
be 9,000 ft. long. In the near future 
40-lb. rails will be laid, and then a stor- 
age-battery locomotive and_five-ton 
self-dumping cars of the Granby type 
will be installed. Ten or twelve months 
will be required for the completion of 
the adit. 
Mina—Mineral County, Nevada, has 

bonded itself for sufficient money to 
purchase the hydro-electric power line 
that is already constructed from the 
power plant at Lundy, Cal., to Haw- 
thorne, Nev., and to construct the line 
from Hawthorne, through Luning, Mina, 
and to the Simon district. Work on 
this will be started at once. It is said 
that this assures adequate electric 
power for the operation of the new 
Simon Silver Lead mill and the mines 
in the Simon district and elsewhere 
throughout the county. 

MONTANA 

Further Curtailment in Production in 
Butte District 

Butte—The North Butte Mining Co. 
suspended copper production on March 
28, laying off 400 men. About sixty 
will be retained on upkeep work. Ana- 
conda closed its mines April 1. The 
smelters will run for a week longer and 
the Great Falls refinery about a month. 
More than 5,000 men will thus be 
rendered idle. 
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IDAHO 

Coeur d’Alene District 

Hercules and Tamarack & Custer Mines 
Closed; Northport Smelter Ex- 

pected To Follow Suit 

Wallace—The Western Union Mining 
Co. has let a contract to crosscut 200 
ft. north from the vein from which 
shipments are now being made, be- 
lieving that the main vein will be 
reached within that distance. Since 
last November lessees have shipped 
thirteen cars of lead-silver ore that pro- 
duced a net smelter return of $33,000. 
The company receives a royalty of 25 
per cent. 

The Brady Development Co., after a 
suspension of about a month, has re- 
sumed work. The company has a bond 
on the Olympia group and the Rose 
claim, situated between the Green Hill- 
Cleveland and the Tamarack & Custer. 
The company is driving a crosscut from 
the Headlight workings which will cut 
the vein at a depth of 1,200 ft. The 
erosscut has now been run 1,450 ft., 
and is expected to reach the vein soon. 
Patrick Brady, of Wallace, is manager 
of the company, which is being financed 
by Pennsylvania capitalists. J. C. Par- 
sons, of Pittsburgh, is president. The 
vein on surface is 30 ft. wide and a 
shaft 100 ft. deep shows considerable 
lead carbonate ore. 

The Idaho Group Mining Co. is the 
name of a new corporation which has 
taken a bond and lease on the Idaho 
group of claims, situated on Pine Creek. 
The property is owned by Charles Mc- 
Kinniss. The Idaho group at one time 
was under bond to the Nabob Mining 
Co., which started a crosscut tunnel 
from the main Nabob tunnel to cut the 
vein at a depth of 1,400 ft. This was 
abandoned when within about 500 ft. of 
the vein and the bond forfeited. One 
of the conditions of the bond was that 
if it was given up the owners of the 
Idaho group should have a perpetual 
right to the use of the Nabob tunnel 
in the development and operation of 
their property. In the upper tunnel 
on the Idaho there is a splendid showing 
of lead-silver and zinc ore, and it is 
expected to make shipments of the 
former to the Bunker Hill smelter, 
which is only about fifteen miles away 
by wagon road. If the work in. the 
upper tunnel proves satisfactory, the 
crosscut from the Nabob will be com- 
pleted, and ultimately if an orebody is 
developed it is regarded probable that 
the use of the Nabob mill may be 
secured. 

W. C. Siderfin, of Butte, manager of 
the mining interests of Senator W. A. 
Clark, recently inspected the Sunset 
mine, near Wallace, owned by Senator 
Clark. The West Sunset Mining Co., 
which is controlled by the Days, is ex- 
tending a drift from the 1,000 level of 
the Sunset into the West Sunset and in 
doing so has opened quite an important 
body of lead-silver ore, all of which is 
reported within the Sunset ground, the 
face of the drift being near the common 
end line of the two properties. The 
ore-shoot is reported to be 3 ft. wide 

and of practically clean lead-silver ore, 
a showing which it is believed will in- 
duce Senator Clark to develop the Sun- 
set further. 

The Hercules and the Tamarack & 
Custer mines closed down on March 20, 
and the Northport smelter, at North- 
port, Wash., and the Pennsylvania re- 
finery, at Carnegie, Pa., will soon fol- 
low. The low price of lead and the 
absence of a market, together with the 
excessive freight rates on bullion to the 
East, are given as the reason. Seven 
hundred men are out of work as a re- 
sult. A considerable number will be 
retained on development work. 

COLORADO 
Chipeta Company at Ouray Cuts Mill- 

ing Ore on H. A, C. Property— 
* Camp Bird Remains Shut 

Down 

Ouray—Camp Bird remains entirely 
shut down, though rumors persist that 
development will be resumed before 
many months. Good ore has been de- 
veloped at the main tunnel level in the 
west drift under the largest of the old 
orebodies. 

The Atlas and Mountain Top prop- 
erties continue active operation, run- 
ning mills at or near capacity. Un- 
usually high freight and treatment 
rates on high-grade products work 
severe hardship on the Mountain Top, 
which survives only because of a very 
fine body of high-grade silver and lead 
ore; development continues to increase 
ore reserves and justifies the manage- 
ment’s intention of enlarging the mill- 
ing facilities soon. These two are the 
only mines making any production 
steadily. 

The Lundberg-Wilfley Lease on the 
Barstow has developed a large body of 
very good gold-silver ore. The force 
has been increased and stoping is going 
forward actively. The bins and stopes 
are being filled with ore which will be 
milled during the summer. 

The Eurades Mining Co. has by active 
development since last summer opened 
up several promising veins. Recently 
the Blanchard vein was reached from 
the main crosscut and showed where 
cut a 3-ft. streak of heavy bismuth- 
iron ore carrying good copper and high 
silver values. This is likely to develop 
into a good orebody. R.'S. Harding is 
now superintendent. 

The Paymaster-Whitecloud company 
has suspended operations since the vio- 
lent death of Superintendent Fred 
Jacob. Ore has been discovered and 
was in process of development; work 
will be resumed this spring. 
Work on the old Guadaloupe will 

soon be resumed under James A. Lan- 
non, who completed a power line to 
the property last fall and installed an 
air compressor, 

The long-continued exploratory work 
of the Chipeta M. & M. Co. on the H. 
A. C. property has been rewarded by 
the discovery of a wide vein of milling 
ore where the crosscut reached the Oak 
Street vein. The ore is a simple gold- 
silver ore carrying no other mineral 
but pyrite, in a quartz gangue. A 

power line is now being constructed 
and an air compressor and drills. will 
be put in; development will then be 
pushed with the expectation of erect- 
ing a milling plant later. This is a 
promising property, hitherto unde- 
veloped. 

Development by hand on the Hidden 
Treasure, the Thomas F. Walsh prop- 
erty near the Camp Bird, continues 
steadily. An air compressor and other 
necessary equipment were delivered at 
the mine last fall but installation was 
deferred until the severe winter snows 
should abate. It is the intention of 
this company to put the air compressor 
in commission early this year and de- 
velop actively, with a milling plant in 
the near future a very likely possi- 
bility. 

Telluride—The Smuggler-Union Min- 
ing Co. will resume more active develop- 
ment work in the Humboldt property, 
and may be in the market for about 
fifty additional miners. 

Sawpit—John L. Stivers, of Mont- 
rose, has been appointed receiver of 
the Colorado Vanadium Corporation, 
which failed last fall, owing about 
$400,000 to creditors in San Miguel 
County, including many laborers and 
merchants in Telluride. 

Silverton—The Red Mt. Silver Mines 
Co, is considering the installation of a 
reduction and refining plant, having a 
capacity of 500 tons per day. It is 
planned to erect the plant during the 
coming spring as soon as the condi- 
tion of the roads and weather permit. 
J. J. Cusick is general manager and 
C. L. Tripp metallurgist. 

Central City—Development of the 
East Notaway mine will be resumed 
under the direction of Thomas Mar- 
tin. The east heading on the 600 level 
will be advanced. 

Crested Butte — The Allied Mines 
Corporation is planning to erect a 50- 
ton flotation plant at the Augusta mine. 
It is reported that substantial reserves 
of broken and unbroken ore are avail- 
able in the mine, and that much of the 
material on the dump can be treated 
to advantage. 

Silver Plume—Development work has 
been resumed on the Dives-Pelican prop- 
erty, under the direction of G. L. Cole. 

Lawson—The Little Giant Mining Co. 
has leased its Tabor property to John 
Smith, who is driving a crosscut to cut 
the St. James vein. 

UTAH 

Utah Apex Stops Development Owing 
to Market Conditions 

Mammoth—The old Mammoth mine 
has practically ceased work upon an 
order from the smelters reducing 
monthly shipments of siliceous silver 
ores to 100 tons, as they have been re- 
ceiving a disproportionate amount of 
ores of this character. The Mammoth 
has a good tonnage of low-grade cop- 
per ore, at present unmarketable. Some 
work may be continued on the tunnel 
level and higher up where hoisting is 
not necessary. 



Nar oN ENN EE aera eee senna eee 

606 ENGINEERING AND MINING JOURNAL Vol. 111, No. 14 

Park City—Shipments for the week 
ended March 18 were 1,864 tons as com- 
pared with 1,836 tons the week pre- 
ceding. Shippers were: Judge allied 
companies, 832 tons of ore and con- 
centrates and 15 tons of zinc; Silver 
King Coalition, 476 tons; Ontario, 431; 
Naildriver, 110. The Daly West, it is 
reported, will pass its coming quar- 
terly dividend, owing to the low price 
of metals. A large amount of develop- 
ment work is planned, as more labor 
is now available. Funds at present on 
hand amount approximately to $145,000. 

Eureka—Tintic shipments for the 
week ended March 18 amounted to 155 
cars; Tintic Standard, 55; Chief Con- 
solidated, 29; Dragon, 18; Iron King, 
16; Eagle & Blue Bell, 10; Iron Blos- 
som, 6; Victoria, 5; Grand Central, 3; 
Gold Chain, 3; Bullion Beek, 3; Colo- 
rado, 2; Ridge & Valley, 1; Gemini, 1; 
Alaska, 1; Swansea, 1; Sunbeam, 1. 

Bingham—The Utah Apex has sus- 
pended development work and shaft 
sinking as well.as ore shipments, owing 
to the unfavorable state of the lead 
market. 

ARIZONA 

Magma Copper Down March 31—De- 
velopment Progressing at 

Hill Top 

Hill Top—The lowest of the three 
tunnels of the Hill Top Metal mining 
company has been driven 3,600 ft. into 

the mountain and will cut the main vein 
carrying silver-lead in about 700 ft. 
This will give about 1,500 ft. of back. 

Plans for a lead smelter and rail con- 
nections are still under advisement. 

The Hill-Colvin group of four claims 

that adjoins the Hill Top ground on 

the east is under examination by pros- 

pective purchasers. 

Superior—The Magma Copper Co. 
shut down March 31 because it has a 

substantial supply of unsold copper on 

hand and cannot dispose of its pro- 
duction. The company will continue to 
operate the mine pumps and a limited 
amount of development work will be 
done. The labor force will be reduced 
from about 210 men to about sixty 
men. Old employees will be given first 
choice whenever the company is ready 
to resume operations. W. C. Brown- 
ing is general manager. 

Chloride — The long-drawn-out legal 
difficulties involving the Tennessee and 
Schuylkill mines have finally been ad- 
justed out of court. The latest litiga- 
tion was that of Frank A. Garbutt vs. 
the Schuylkill Mining Co. In this ac- 
tion judgment was entered in favor of 
Mr. Garbutt for the full amount of vari- 
ous mortgages held by him against the 
properties. These, with incidental 
costs, amounted to over $340,000. 

Mr. Richard H. Cole has entered into 
contract with the Schuylkill Mining Co., 
to finance and operate its properties. 
The preliminary step in this has con- 
sisted in the purchase by Mr. Cole of 
the mortgages and judgment held by 
Mr. Garbutt. Mr. Cole is now in charge 
of the mines. He and his associate, C. 
A. Burke, recently made a thorough in- 

spection of the workings of the Schuyl- 
kill and Tennessee. Mr. Cole is now in 
the East completing financial arrange- 
ments while Mr. Burke remains at the 
properties. Former Superintendent 
Keile, of the Tennessee, has been 
brought to Chloride, and plans are be- 
ing worked out for the prompt resump- 
tion of operations. 

Winkelman — The Continental Com- 
mission Co. has not sold the old 79 mine, 
as has been recently stated. The com- 
pany is installing some new mining 
equipment, as the market conditions 
are unfavorable for shipping ore. The 
Little Treasure Mining Co., east of Win- 
belman, is preparing to bring in its 
mining equipment. Isaac Rogers, for- 
merly superintendent at the Dripping 
Springs Copper Co. property, has taken 
a lease and bond on the Cow Boy mine, 
owned by C. W, Megraw, from which 
much gold has been taken. The small 
milling plant will have additions to im- 
prove capacity. The Riggins gold prop- 
erty on the other side of the Gila River 
is also under lease and bond to Rogers. 
The Adjust Mining Co., operating the 
Shepherd-Whiteman lease on Deer 
Creek east of town, will increase its 
operations in charge of Blanford C. 
Burgess. 

NEW MEXICO 

St. Joe Lead Co. Preparing To Develop 
Warnock Property—Burro Moun- 

tain Down April 1 

Magdalena — Unusual interest is 
being manifested in mining in this sec- 
tion. Dr. Samuel C. Appleby, of Balti- 
more, Md., was here recently in the 
interest of capitalists of that city and 
principally to investigate the Rosedale 
Gold property. In former years this 
was a good producer but was closed 
down indefinitely after the second mill 
was destroyed by fire. Dr. Appleby 
was accompanied on his return by 
Messrs. Exter and Crawford, who are to 
close the sale of the property. It is 
understood that immediately after the 
sale the mine will be reopened and a 
new mill built. 

The Copper Belt Silver & Copper 
Mining Co., which has been doing de- 
velopment work for two years, is pre- 
paring to do core-drilling on its prop- 
erty, which is three miles from town. 
A great deal of prospecting and assess- 
ment work on the new location is in 
progress. 

A few months ago a deposit of 
vanadium ore was discovered on the 
Redemer & Dugger claims and much 
development work done. A number of 
recent offers for this property have 
been rejected as the owners are under- 
taking to block out the ore. 

Lordsburg—The Co-operative is haul- 
ing what is its third car of silver-lead 
ore for this month for shipment to the 
El Paso smelter. Returns on the last 
car showed 75 oz. silver per ton, the 
total return being about $2,400. Lessees 
in this district are active in seeking to 
supply the demand for siliceous ores 
required at the smelters at Douglas, 
Ariz. 

Tyrone—F inal payment on the Cora 
Miller mine has been made by the 
Montclaire Mining Co., of New York. 
This property was purchased from the 
Mangas Mining Co. in February, 1920. 
A 35-ton cyanide mill has been erected. 
Development work consists of a tun- 
nel, shafts and winzes. High-grade 
silver ore is reported on the 275 level. 

The Burro Mountain Branch of the 
Phelps Dodge Corp. shut down tight 
on April 1. Arrangements are being 
made for a considerable period of in- 
operation. The general store will close 
and the electric lights will be shut off 
April 15. A gas engine will be in- 
stalled to pump water for fire protec- 
tion. Mexican labor will be sent at 
company expense to any point on the 
border desired. The move is regret- 
fully made, as an excellent force had 
been built up and living conditions were 
most satisfactory. It was a model 
camp and conducted by the manage- 
ment upon liberal lines that made it 
one of the most desirable places for 
mine workers to be found in the whole 
Southwest. 

Alamogordo — The St. Joseph Lead 
Co. of Missouri, which purchased the 
George W. Warnock lead property in 
January, is building roads and laying 
a water pipe line. Core drilling will be 
started soon, as $20,000 has been 
allotted for development. Should condi- 
tions justify, a mill will be installed and 
concentrates shipped to Herculaneum, 
Mo., for final treatment. 

MINNESOTA 

Mesabi Range 

Bennett Mine at Keewatin and Utica 
at Hibbing Closed 

Duluth—The Minnesota Steel Corpo- 
ration has announced the erection of 
a new wire mill at its plant. C. F. 
Blackmer, assistant superintendent of 
the American Steel & Wire Co.’s plant 
at Waukegan, IIl., will have charge of 
the new addition. 

Keewatin—The Bennett mine of the 
Pickands Mather Co. has temporarily 
closed owing to the slack market. Some 
repair and development work will con- 
tinue to be done, but over 100 men were 
thrown out of employment. 

Hibbing—The Utica mine of the 
Pickands Mather Co. has closed down 
indefinitely. At first the mine was 
placed on a four-day-a-week basis, but 
this week received notice to cease all 
operations. 

Cuyuna Range 

Strikers Return at Croft Mine at 
Reduced Wages 

Crosby—A number of mining crews 
have been put back at work at the 
Croft mine, John A. Savage & Co., 
following a shutdown resulting from 
strike of the miners upon reduction of 
wages. Those returning to work have 
accepted the company’s new wage 
schedules, which are in line with the 
reductions that have been made all over 
the district. Production is being car- 
ried forward from raises and _ slices 
above the new 333 level and a substan- 
tial daily hoist obtained. 
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THE MARKET REPORT 

Daily Prices of Metals 

Copper, N. Y.., Tin Lead Zine 
net refinery* — — 

March | Fmectrolytic | 99 Per Cent Straits N. ¥Y. St. L. St. L. 

24 12.00 28.75 30.25 4.20 3.95@4.10 4.70 
25 12.00 28.75 30.25 4.20 3.95@4. 10 4.65 
26 12.00@12.25 28.75 30.25 4.20 4.00@4.10 4.65 
28 12.00@12.25 28.50 30.00 4.20@4.30 4.10 4.65 
29 12.25@12.50 28.00 29.00 4.20@4.30 |4.10@4.15 4.65 
30 12.50 27.75 29.25 4.20@4.30 |4.10@4.15 4.65 

*These prices correspond to the following quotations for copper, “delivered”: 
12.25, 12.25, 12.25@12.50, 12.25@12.50, 12.50@12.75, and 12.75c. 

The above quotations are our appraisal of the average of the major markets based 
gave on sales as made and reported by producers and agencies, and represent to 

e best of our judgment the prevailing values of the metals for deliveries constituting 
the major markets, reduced to the basis of New York, cash, except where St. Louis 
is the normal basing point, or as otherwise noted. All prices are in cents per pound. 
Copper is commonly sold “delivered,” which means that the seller pays the freight from 
the refinery to the buyer’s destination. 

Quotations for copper are for ordinary forms of wire bars, ingot bars and cakes. 
For ingots an extra of 0.05c. per lb. is charged and there are other extras for other 
shapes. Cathodes are sold at a discount of 0.125c. per Ib 

Quotations for zinc are for ordinary Prime Western brands. Tin is quoted on the 
basis of spot American tin, 99 per cent grade, and spot Straits tin. 

London 

| Copper 
$$ $__—— Tin Lead Zine 

March| _— Standard miectro- _ . 
“Spot | 3m | Wte | spot | 3M Spot | 3M | Spot | 3M 

24 693 | 68% 714 1654 | 168 | 20} 202 254 | 26% 

26 | ae et sae kk) malty ame | a 

29 69§ 694 | 714 1614 165 20 | 203 | 25i | 263 
30 | 70$ 70 | 7241 159, 1623 | 20 | 208 | 244 | 26 
The above table gives the closing quotations on the London Metal Exchange. All 

prices in pounds sterling per ton of 2,240 lb. 

Silver and Sterling Exchange 

| | Silver || | | Silver i 

| Sterling |wow vy, | | Sterling | | | ; 
Mar. | Exchange a ; a London || Mar.| Exchange | [= | “Foreign | London 

| | Origin Origin i | | Origin | Origin | 
oe St es = 

24-| 391 | 99% 573 | 334 || 28] 391 | 993 | 572 | ... 
25 | 3908 | 994 574 | ... | 29] 391 | 998 | 57k | 33% 
26 | 390% 994 572% 30 3924 | 99% | 5S | 332 

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 30, 1921. 

The firmer tone which we mentioned 
last week has continued, and despite 
absence of demand the prices of copper 
and lead have advanced. Tin and zinc 
remained practically stationary. It is 
too early yet to say that the prices of 
these metals have reached their lows, 
but it is extremely doubtful if purchases 
can be made any more advantageously 

by waiting longer. 

Copper 

The most important news of the week 
is chronicled elsewhere. The closing 
down of Anaconda and the porphyries, 
together with the other companies re- 
cently mentioned, will result in a pro- 

duction about 40,000,000 lb. per month 
less than has been the output up to 
now. Assuming the current production 
of the two Americas at 110,000,000 Ib. 
per month, this will mean a cut of 36 
per cent, even if no other companies 
decide to cease operations. This is 
large, but the figures must be compared 
with the copper stocks on hand, which 
amount to close to 1,000,000,000 Ib., and 
to the current domestic and export 
sales, which have been estimated at 
about 60,000,000 lb. for February. A 
study of the situation will reveal that 
until business conditions revive, hope 
of any great improvement in the copper 
market is unwarranted. Even should 
all producers cease operations, the 
world could get along under present 
conditions for the best part of a year. 

Then, too, we must consider what has 
happened to zine since production was 
cut down to 35 or 40 per cent of nor- 
mal: the price has not yet begun to 
react. Therefore, we cannot expect any 
runaway copper market, and present 
prices are not likely to be materially 
altered for some time. The curtailed 
production will bring high prices much 
sooner than they would have come 
otherwise, however, and had production 
continued on the scale of the last few 
months we might have had 12c. copper 
for years. 

Consumers remain uninterested, and 
inquiries in the last day or two have 
been largely because of curiosity. Ex- 
port, and, to a less extent, domestic 
demand, has taken up the available 
stocks of the smaller producers, who 
have been cutting under the 13c. level 
of the large interests, and the price has 
naturally reacted toward the higher fig- 
ure. The sentimental effect of the an- 
nounced shutdowns aided the price re- 
covery, but was not the principal cause. 
Demand from France and Germany has 
been good in the last week. A cable 
today states that the Copper Export 
Association is quoting 12.75c. delivered 
in Europe, which is equivalent to about 
12.50c. f.a.s. New York. 

Lead 

On Monday, March 28, the American 
Smelting & Refining Co. increased its 
official price of lead from 4c. to 4.10c., 
New York and St. Louis. 

No supplies of lead appear to be 
pressing on the market at present, and 
in some quarters a shortage seems to 
exist. Sales have not been numerous, 
but the price has firmed somewhat, and 
second hands are getting even slightly 
better prices than we quote, for small 
lots. Chemical lead has not advanced 
in quite the same proportion as the 
ordinary grades, and is now quoted at 
4.30@4.35c. St. Louis, or 20 points 
premium. 

A novel incident of the week has been 
the appearance in the local market of 
representatives of the Penarroya in- 
terests, who have been trying to dispose 
of Spanish lead in this country at the 
equivalent of the London price. Al- 
though they have been more anxious to 
sell in large quantities—over 1,000 
tons—it is said that they are also con- 
templating keeping a local stock to 
supply carload demands, and that a 
shipment of 2,000 tons is now on the 
way for this purpose. Lead from Spain 
can be delivered here at about the same 
price as that for which it can be ship- 
ped to London, but under present con- 
ditions the price cannot be cut under 
that at which domestic lead can be 
obtained. It would appear that this 
Spanish lead can now be laid down in 
New York for 4.25@4.35c. per Ib. 
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Zinc 
The market is dull and quiet, and 

consumers are indifferent to the low 
prices. Quotations this week represent 
a loss of 5 points from the closing 
quotations of last week. No immediate 
improvement in the market is in sight, 
despite the low rate of current produc- 
tion, which is estimated by one large 
producer at about 20 per cent of capac- 
ity—and that at a loss. Scrap material 
is still available, and is an important 
element in satisfying market require- 
ments. Steel prices have not settled 
down to a level that warrants any 
demand from galvanizers, the most im- 
portant zinc consumers. High-grade 
zine is quoted at 7c. 

Tin 
With the London holidays and the 

absence of demand in this country, tin 
has had a quiet week. Electrolytic is 
practically off the market, the producer 
quoting 30c. per lb. 

Straits tin for future delivery: March 
24th, 30.50@31c.; 25th, 30.50@381c.; 
26th, 30.50@3l1c.; 28th, 30.25@30.75c.; 
29th, 29.50@30c.; 30th, 29.75@30.25c. 

Arrivals of tin, in long tons: March 
22d, Straits, 30; 23d, Straits, 20. 

Silver. 
Since our last report, the London 

market has been closed for three days 
for the Easter holidays, which have also 
been observed in the Far East. As a 
result, business has been on a small 
seale, although prices have been well 
maintained, both in London and New 
York. The buying inquiry which was 
in evidence a week ago has fallen off, 
and the market closes quiet. 

Mexican Dollars—March 24th, 43%; 
25th, 43%; 26th, 483; 28th, 43%; 29th, 
43%; 30th, 433. 

Gold 
Gold in London: March 24th, 104s. 

1id.; 29th, 104s. 11d.; 30th, 104s. 6d. 

Foreign Exchange 

The Easter holidays kept the foreign 
exchange market quiet. Sterling 
strengthened further and reached the 
highest point quoted since last summer. 
On Tuesday, March 29, francs were 
6.975c.; lire, 4.135c.; and marks, 1.58c. 
New York funds in Montreal, 13 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 dull. W.C.C. 
brand, 52@6c. per lb. Cookson’s “C” 
grade, spot, 9%c. Chinese needle anti- 
mony, lump, nominal at 44c. per Ib. 
Standard powdered needle antimony 
(200 mesh), 6@64c. 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 lIb., 500- 
Ib. lots. 

Cadmium—Nominal, $1.10 per lb., in 
1,000-lb. lots. Price reduced as a re- 

flection of London drop. Smaller quan- 
tities, $1.10@$1.25 per lb. 

Cobalt—Metal, $4.50 per lb.; black 
oxide, $3@$3.10 per lb. in bbls.; sul- 
phate, $1.35 per lb. in bbls. 

Iridium—Nominal, $250@$300 per oz. 

*Molybdenum Metal in rod or wire 
form, 99.9 per cent pure, $32@$40 per 
lb., 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. Very 
strong. 

Quicksilver—Nominally, $46@$47 per 
75-lb. flask. San Francisco wires $45.50. 

*Rhodium—$200@$225 per troy oz. 

Ruthenium—$175@$200 per troy oz. 

*Selenium—Black powdered, amor- 
—_ 99.5 per cent pure, $2@$2.25 per 

"Thallium Metal—Ingot, 99 per cent 
pure, $20 per Ib. 

"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, 513 per cent iron, 
$6.70; Mesabi non-bessemer, 514 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—30@35c. 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 lb. 
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 WO:, $3@$3.25, f.o.b. Atlantic ports. 

Uranium Ore (Carnotite)—Ore con- 
taining 14 per cent U.0, and 5 per cent 
V.0; sells for $1.50 per Ib. of U;0, and 
75c. per Ib. of V:0:; ore containing 2 
per cent U;0,; and 5 per cent V.O; sells 
for $2.25 and 75c. per lb., respectively; 

1Furnished by Foote Mineral Co., Phila- 
delphia, Pa. 

higher U:0O, and V:0; content com- 
mands proportionately higher prices. 

Vanadium Ore—$1.50 per lb. of V.0, 
(guaranteed minimum of 18 per cent 
V:0;), New York, 

*Zircon—Washed, iron free, 3c. 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 26—dZinc blende, 
per ton, high, $24.20; basis 60 per cent 
zinc, premium, $22.50; Prime Western, 
$21; fines and slimes, $20@$17.50; aver- 
age settling price, all grades of blende, 
$23.33. 

Lead, high, $43.45; basis 80 per cent 
lead, $40; average settling price, all 
grades of lead, $41.61 per ton. 

Shipments for the week: Blende, 
6,347; lead, 1,545 tons. Value, all ores 
the week, $212,520. Shipments for three 
months: Blende, 69,611; lead, 12,476 
tons. Value, all ores three months, 
$2,453,160. 

Blende shipments three months are 
89,813 tons less than for the corre- 
sponding three months of 1920; cala- 
mine 2,567 less, and lead 9,702 less. 

The market is lifeless and featureless, 
with 2,200 to 2,500 tons of zinc pro- 
duced in excess of the purchase each 
week, which has averaged 5,375 tons 
per week. A firm demand for lead is 
again taking up the weekly production, 
and sellers are accepting the $40 basis 
offered. 

Platteville, Wis., March 26—No mar- 
ket for zinc or lead ore. Shipments for 
the week: Blende, 772; lead, 40 tons. 
Shipments for the year: Blende, 9,570; 
lead, 550 tons. Shipped during the 
week to separating plants, 371 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@5ic. 
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; $7.30@$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, No. 
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.0.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. California grades, 
Floridon, $48 per ton; Medina, $39. 
Local grades, $15@$25, f.o.b. mines. 
Large oil companies use Floridon grade. 

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 
Icts 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, % in. size, $1.40@$2 
per net ton; 1% 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, $8.25; 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. 

4Monazite — Minimum of 6 per cent 
thorium oxide, quoted $30 per unit, duty 
paid. ; 

~ Phosphate Rock—Per long ton, Flor- 
ida ports: 77 per cent tricalcium phos- 
phate, $12.50; 75 per cent, $11.50; 75@ 
74 per cent, $11; 70 per cent, $7.35; 68 
per cent, $6.85; 68@66 per cent, $6.60. 

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., 
cif. Atlantic seaport; furnace size, 

1Foote Mineral Co., Philadelphia, Pa. 

164c.; Spanish lump, 14@15c.; domestic 
fines, f.o.b. mines, Georgia, 12 @ 14c. 

Quartz—(Acid tower) fist to head, 
$10; 14 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. Imported, 
$35@$40; Canadian, $20@$40 per ton. 

Mineral Products 

Arsenic—White arsenic, 84@9ic. per 
lb. in carload lots. 

Sodium Nitrate—$2.75@$2.80 per 
cwt. 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, 16@17c., 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.i.f. 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 Ib. of 
contained metal, f.o.b. works. 

Ferrosilicon—For 10 to 15 per cent, 
per gross ton, f.o.b. works, $50@$55; 
50 per cent, $85@$90; 75 per cent, 
$145@$150. 

Ferrotungsten—Domestic, 70 to 80 
per cent W, 48@50c. per lb. of con- 
— tungsten, f.o.b. works. Foreign, 
60c. 

Ferro-uranium—35 to 50 per cent U, 
$6 per lb. of U contained, f.o.b. works. 

~~ Ferrovanadium—Basis 30 to 40 per 
cent, $5 per lb. 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@208c. per Ib.; wire, 14.50 
@15c. 

Lead Sheets—Full lead sheets, 8c.; 
cut lead sheets, 8c. in quantity, mill 
lots. 

Nickel Silver — 33%c. per lb. for 18 
per cent nickel. 

Yellow Metal— Dimension sheets 
18%c.; sheathing, 17ic.; rods, § to 3 in., 
153¢, 

Zine Sheets—$11 per 100 Ib., less 8 
per cent on carload lots, f.o.b. smelter; 
zinc plates, 10c. per lb. 

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 
and Kentucky. Second quality, $45@ 
$50. 

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 29, 1921. 

Demand for steel products has con- 
tinued to broaden, but by a barely per- 
ceptible amount. There is no forward 
buying, and scarcely any buying for 
construction purposes. The demand 
comes chiefly by way of releases on 
orders previously suspended. 

The improvement is too. slight to 
arrest the decline in steel produetion. 
Operations by the independent mills 
are practically stationary, at about 20 
per cent of capacity, and the Steel Cor- 
poration’s operations are decreasing 
slightly. 

On carload lots with desirable spec- 
ifications the market stands approxi- 
mately as follows: Bars, 2c.; shapes 
and plates, 2.10c.; blue annealed sheets, 
8c.; black sheets, 3.85c.; galvanized 
sheets, 5c; wire nails, $3; hoops, 2.80c. 
Standard steel pipe is now being shaded 
$2 to $4 a ton, by an extra discount of 
2% or 5 per cent. 

Pig Iron—Control of prices of basic: 
pig iron has passed to the steel works, 
which have accumulations they prefer 
to sell, as it is more economical for 
them to sell their cold iron and supply 
their own wants from time to time with 
fresh molten iron. A few sales have 
been made at about $23, Valley, against 
$25, the price the merchant furnaces 
have been maintaining. Bessemer is 
offered at $25, or $2 under the former 
quotation, while foundry is offered at 
$25, Valley, a decline of 1 per cent. 

Semi-finished Steel—The market is 
nominal, with asking prices $38 for 
sheet bars and standard billets and $40 
for small billets. 

Coke 

Connellsville—Furnace, $4.75@$5.25; 
foundry, $5.50@$6.50. 



erm eerie ener ae eae nER nee nee A SSeS Wr eee Rear eraeeeereneeerareseneenereeeEeneernene are ee 

f 

h 

3 

610 ENGINEERING AND MINING JOURNAL 

Erratic Behavior of Tin 
Element of Speculation an Important Factor in the Market—The 

Failure of the Price-Control Policy of the Federated Malay States 

—Electrolytic Tin Being Tried Abroad, and Its Use Criticised 

EDITORIAL MARKET STUDY 

IN LENDS ITSELF ADMIRABLY to speculation. 

It is a metal that is more valuable than most of the 
important non-ferrous metals such as copper, lead, 

and zinc, and as a consequence a smaller volume may be 

stored for an equivalent value. Unlike silver, another 

speculative metal, tin is actually consumed and in a large 
measure destroyed, so that its production and accumula- 

tion for a period of, say, thirty years or more is not of the 

importance in the general tin situation, as it is for silver. 

Furthermore, statistics covering the movements of tin 

from producing to consuming centers, and its disposal, are 

available to anyone who cares to make a study of the market. 

Tin is one of the few metals produced in any volume the 

world over in which the United States produces from its 

own resources a negligible supply but consumes a greater 

quantity than any other country. Trading in tin is thus 

chiefly in the hands of the world’s most important produc- 

ing country—the British Empire—which produces about 60 

per cent of the world’s output of tin, and is safely lodged 

in the London metal exchange, where conditions are fully 

adequate to both speculative and commercial trading. 

An Easily Misjudged Market 

One has but to glance at the curve of London tin price 

fluctuations for, say, ten or fifteen years to realize what 

an important market factor speculation must be to account 
for the violent increases and decreases in price over short 

periods. The tin market in the United States, being largely 

dependent upon British supplies of the metal, conscientiously 

reflects the state of the London market, so that. prices in 

New York correspond closely to those in London. 

Tin is undeniably cheap when compared with prices cur- 

rent for the period of five years before the war, and has 
reached a price which but few interested market observers 

would have been willing to predict a short time ago. To 
show how companies directly concerned have misjudged the 

market it is only necessary to consult the recent report of 

a large American dredging company which has begun oper- 

ations in the Federated Malay States, and whose probable 

future returns are estimated upon a basis of 40c. tin (the 

lowest basis given). However, not only tin producers but 

tin consumers have erred in predicting the market. Last 

year, when tin was 40c. per lb. and had declined from 63c. 

in January, consumers thought the metal an excellent pur- 

chase and usually did not hesitate in filling more than their 

immediate requirements. Consequently, when tin declined 

further they were subject to a loss that tended to make 
them wary of further purchases. 

The total yearly production of tin in the world averages 
about 115,000 tons, which, weight for weight, would be 

equivalent to about one month’s world copper production, 
showing how much easier it is to “corner” an important 

share of the world’s tin than it would be to control its 

copper supply, and hence how much better tin is adapted to 
speculative purposes. 

Regardless of the influence of speculation upon the tin 
market, the low prices at present are due to an unusual 
absence of demand for the metal by the tin plate, solder, 
and bearing-metal manufacturers, which are the most im- 

portant consumers both in the United States and in Europe. 

An upward turn in prices is not expected until industrial 
conditions improve. 

There are two principal methods for improving any mar- 

ket: the first to lessen production, thereby decreasing the 

available supply, and the second by stimulating and increas- 

ing consumption. The latter method is seldom used, but the 
former is a natural result of a poor market. 

Price Control Ineffective in the Straits 

The Federated Malay States government recently resorted 

to the first method, and has concluded an experiment endeav- 

oring to decrease the available supply of tin, thus indirectly 

raising the price of the metal to a level commensurate with 

the cost of production. With this idea in view, early last 
December the F. M. S. government agreed to pay £235 per 

ton to the producers of tin for such metal as they were 

unable to market, but without inducing a market response, 

and so, about the middle of January, the purchase price 

was reduced to £205 per ton. In the meantime, however, 
exchange had risen so that, reduced to a dollar basis, the 

reduction in price was unimportant. No stimulation of the 
market was noticeable, and finally, late in February, the 

F. M. S. government abandoned the attempt to aid the local 

tin producer, thus acknowledging its ineffectiveness. Doubt- 

less considerations of revenue as well as of the market 
prompted the government to release its indirect price con- 
trol, for one of its chief sources of revenue is a tax on tin 

exports. The world’s tin market is now again free to reflect 
the play of economic forces, but the trend has been notably 

downward. 

Electrolytic Tin Being Used in Europe 

Although the United States has no domestic tin resources, 

large amounts of imported tin concentrates are smelted by 

the Williams Harvey Corporation and the American Smelt- 

ing & Refining Co. The latter company is the only one in 

the world producing large amounts of electrolytic tin, and 

in 1920 had an output of 18,511,160 lb. Several hundred 

tons of American electrolytic tin were recently exported 

to England, provoking interesting comment from British 

trade, which raised the question whether this variety of 

tin is suitable for tin-plate manufacture, although admit- 

ting its fitness for soldering purposes. Criticism was made 

that molten electrolytic tin is too mobile and runs too rapidly 

from the surface of the plate to be coated, leaving only a 

thin coating. The prejudice against its use is somewhat 

comparable to that met by electrolytic copper when it was 

first introduced. Electrolytic tin is sold on practically the 

same basis as Straits tin, but occasionally a concession is 

made in the price. It is of similar high purity. As tin con- 

sumers become more familiar with the characteristics of 

electrolytic tin, foreign objections to its use, if any, will 

assume more definite form. Judging from the reception 

accorded its introduction here, electrolytic tin is making 

splendid progress. It is interesting to observe that Amer- 

ican-made tin is competing in a stronghold of tin production 

and smelting. 
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COMPANY REPORTS 

Bingham Mines Co. Earnings Better 
Lead; Utah 

A report of the operations for the Bingham Mines Co. 
for 1920 shows gross earnings of $208,304.73 and net of 
$153,330.11. The company received interest on loans 
amounting to $12,216.87 and $299,373.40 in dividends from 
the Eagle & Blue Bell Mining Co. ($170,655.10 of which was 
paid from net earnings). Total net operating gain and 
income amounted to $464,920.38, from which depletion and 
depreciation charges amounting to $76,674.81 were deducted. 
Earned surplus balance on Dec. 31, 1919, was $261,231.43, 
and on Dee. 31, 1920, is given as $520,758.60. This considers 
the dividends from mining stocks paid from the net 
earnings ($170,655.10) and not the dividends amounting to 
$128,718.30 received as “return of capital.” 

Production from the Dalton and Lark mines amounted to 
479,242 lb. copper, 311,289 lb. lead, 82,214.2 oz. silver, and 
1,927.4 oz. gold, from 16,307 dry tons of ore. The Victoria 
mine produced 9,787 Ib. copper, 1,540,022 Ib. lead, 183,063 oz. 
silver, and 1,503.8 oz. gold, from 12,068 dry tons of ore. 
Yosemite mines produced 6,422 Ib. copper, 93,762 Ib. lead, 
2,509 oz. silver, and 25.5 oz. gold. Operating statement 
follows: 
Gross earnings 

Ore shipments, Dalton and Lark 
SO VENI co cade diatacasncecas 3 $178,432.58 

Less deduction for smelting, freight, 
OG. sence Vawiweccet arate ekear ec 55,038.55 $123,394.03 

Ore shipments, Victoria, gross value. - 002.99 
Less deductions for smelting, ete... 134,259.70 158,743.29 

UE CARS 6 OK. AMM RE A wen ta een ea ees eeesices $282,137.32 
Revenue 
SUIEIO ceed se. Bs 6) occa ee cee enaeres $ 65,507.61 
WE Ake pasnneecwens uelada un «cack 174.85 67,682.46 

Gross earnings and revenues at properties....... $349,819.78 

Operating expenses 
Mining operations (Dalton and Lark) $ > 317.42 
Mining operations (Victoria)........ 4,894.18 
Management, legal exp., taxes, etc.. 31° 711.20 
Insurance and misc. taxes, ics e 16,592.25 141,515.05 

Net earnings and revenueS..........ccccccccecs $208,304.73 

Mine development 
Prospecting and development of mines 

(Haltom and Lark). ...csciccceses $ 27,825.72 
Prospecting _ and development of 
po a rere ren 27,148.90 54,974.62 

IRGC: ORGVORINE Glo io 5 eciee ce cawedecewiine cards $153,330.11 

No dividends were paid during 1920. 

Chief Consolidated Mining Co. 
Silver, lead; Utah 

A report of the Chief Consolidated Mining Co. for the 
year 1920 states that 12,717,410 lb. of lead, 2,622,132 oz. of 
silver, 212,906 lb. of zinc, 4,461 oz. of gold and 3,814 lb. 
of copper were produced from 82,430 dry tons of ore. Net 
returns from the smelter amounted to $2,242,708.58 and 
after deducting charges the return was $357,380.45. 

Surplus Dec. 31, 1919, amounted to $1,638,022.65, and on 
Dec. 31, 1920, was $1,641,710.30. Four dividends were paid 
during the year, totaling $353,692.80 on the $884,232 in 
capital stock outstanding. 

Mass Consolidated Mining Co. 
Copper; Michigan 

A report of the operations of the Mass Consolidated 
Mining Co. for the year 1920 states that the work of 
closing the mine was completed early in the year. Income 
from real-estate sales and sundries amounted to $27,338.92, 
and expenses totaled $75,742.26. A balance sheet (for an 
unspecified date) states that copper amounting to 1,626,973 
Ib., valued at 13c. per Ib., is on hand. 

Mining Dividends for March, 1921 
The following is a partial list of dividends paid by 

American mining and metallurgical companies during 
March, 1921: 

Companies in the United 
States Situation Per Share Totals 

American Smelting & Refining. U. S. $1.00Q $609,980 
American Smelting & Ref., pfd.. U. S. 1.75Q 875,000 
Calumet & Arizona, C....cccece Ariz. -50Q 321,260 
Federal Min. & Smelt., pfd., s,l. Idaho 1.00Q 120,000 
oe” OR eee ee Idaho -15Q 150,000 
NRNE EME 6 Gateecsesnceeaa U. S. 1.50Q 309,831 
National Lead, pfd............ U. S. 1.75Q 426,433 
North Star Mimes, @.-...cccccece Cal. -20Qa 50,000a 
Oroville Dredging, g........... Cal.-Colombia 9d.A £25,745.18 
SE. JOGO EMG, Bacccsccsccces Mo. $0.25Q $352,367 
United Verde Copper.......... Ariz. 1.50Q 450,000 
CRE COC aitiescdwanacaceaas Utah 1.00Q 1,624,490 
Companies in Canada, Mexico 

and South America 
Cerro de Pasco “a. Verteadues Peru 0.50Q 449,141.90 
Exploration Co., Ltd., s,l....... U. S.-Mex. i a £37,500 
Nechi Mines (Colonibin), Ltd., 

DRGAE cawcucciccveadaveceunas Colombia 5 s. £35,000 

a, Capital distribution ; Q, quarterly; A, annual. 

March dividend lists continue to reflect the depression in 
the mining and metallurgical industries; Federal Mining & 
Smelting, St. Joseph Lead, Utah Copper, and Cerro de Pasco 
Copper all show a reduction from previous dividend rates, 
and Chino Copper, Kennecott Copper, Nevada Consolidated 
Copper, Ray Consolidated Copper, and Mining Corporation 
of Canada all passed the dividends usually paid at this time. 

Isle Royale Paid No Dividends in 1920 
Copper; Michigan 

A report giving the result of operations of the Isle Royale 
Copper Co. for the year 1920 states that 10,621,801 lb. of 
copper was produced, at a cost of 20.10c. per lb.; 10,026,284 
lb. was delivered during the year, for which 18.6lc. per lb. 
was received, and 8,690,848 lb. remained at hand Dec. 31, 
1920. Earnings statement follows: 

Received for copper delivered..........cccecceeees $1.865,445.56 
Cost of copper delivered: 

Production cost at 18.24c......... $1,829,022.04 
Selling and delivery cost at 0.56c. 55,958.20 1,884,980.24 

Loss on copper delivered, 0.19c. per Ib............. $19,534.68 
Loss by reduction to market value (13c.)........... 617,145.22 
DOO: NORGE So descc detecatesnvecaccccewes 69,010.54 

MG MGs sc nwdedeleudksde careddaecucdeuumaseneate $567,669.36 
Increase in capital investments: 
COENEN. ci dcccadacduncdewanes $88,932.56 
EGGS  CRMMIRCOIES ce 6 6 chic cic wewce 2,660.00 

$86,272.56 
Lake Milling, Smelting & Refining 

Ge cd cee hdedeneuere aderaaw ake a 26,443.58 112,716.14 

$680,385.50 
Increase in reserves for depreciation and depletion. . 348,740.37 

Decrease in balance of current assets.............. $331,645.13 
Balance of current assets as in an- 

WUSh TENGNE TOP TOSSs dc ccccctees $1,863,270.18 
Adjusted by Federal ene: 

Increase in value of 
CIEE ovntanedacd $162,914.54 

Less reserve for 
SGED Ws cc eccwes 10,343.64 152,570.90 $2,015,841.08 

Balance of current assets Dec. 31, 1920............ $1,684,195.95 

No dividends were paid in 1920. 

South Lake Mining Co. 
Copper; Michigan 

The annual report of the South Lake Mining Co. for the 
year 1920 states that no active mining operations were 
carried on at the property during the year. Assessments 
amounting to $67,089 were collected, leaving uncollected 
assessments to the value of $156,912.50. 



Stock 

Arcadian Consol.... 
Ariz. Com’l 

Bingham Mines..... 

Calumet & Arizona.. 
Calumet & Hecla.... 
Canada Copper 
Centennial.......... 
Cerro de Pasco 
= Copper 

no 
Selenies Rexall.. 

Con. Co _. 
Copper 
Crystal Coppers (new) 

Davis-Daly.. 

East Butte 

Fist National 
Frankhn 

Gadsden Copper.... 
Granby Consol 
Greene-Cananea..... 

Howe Sound 
Inspiration Consol... 
Iron Cap 
Isle Royale 

Keweenaw.......... 

Lake Copper 
La Salle 

Magma Chief 
Magma Copper 
Majestic 
Mason Valley 
Mass Consolidated. . 
Mayflower-Old Col.. 
Miami C: 
Mi - 

awk 
Mother Lode (new).. 

Nevada Consol.. 
New Baltic 
New Cornelia...... 
Nixon Nevada 
North Butte........ 
North Lak 
Ohio Copper. 
Old Dominion... 

ar Dodge....... 

Ray Consolidated. . 
Ray Hercules 

St. M 

Shattuck Arizona.... 

Superior Co ote 
Superior & 
Tenn. C. & a ty 
Toulumne 

United Verde Ex... 

Internat. Nickel..... 
Internat. Nickel, pf.. 

National Lead 
National Lead, pfd.. 

Lead St. Joseph 
Stewart Mining 

’s Min. Ld.. 

Exch. 

ENGINEERING AND MINING JOURNAL 

MINING STOCKS 
Week Ended March 26, 1921 

High Low Last 
COPPER 

Salt Lake 
. Y. Curb 

N. Y. Curb 
Boston 
Boston Curb 

Boston 

Boston 

Boston Curb 
Boston 

N. Y. Curb 
New York 
New York 

Boston 
N. Y. Curb 

New York 
Boston Curb 
Boston 

New York 
Boston 

Boston 
Boston 

Open Mar. 

Boston 

New York 
Boston Curb 

*60 *60 
47 45 
ve ve 

21 19 21 
384 36} 
23 2 

7% 
Ye = te 

46 45 45 
225 216 = 221 
ise See ee 

9 
2 

eal "19 

Mar. ’21,Q 
June ’20, Q 

- Mar. 20, Q 
8 Dec. ’19,A 

*85 Feb. '19,SA 
1% 

19 May ’19, 
_ Nov. 20,8 

a Jan. ’'21,Q 
32% Oct. ’20, ®: 
63 Sept. 20, K 

17 Sept. 19, SA 
"i Dec. '20,Q 

18 17 Dec. ’18, Q 
254 23% June ’20, Q 

cane ores COD, el, Q 

38 374 Mar. ’20,Q 

of2t Dec. ’20, Q 

32 
153 
1 
6 

2 

8 7§ 8 May '18,I 
*50 *48 *50 May ‘13, 

% 23$°** 23% Feb. e Q 
33 34 Sept.’ 18, 

49) 473 anh Mar. ’21,Q 
1k 14 14 Dec.,’17, 

1 
NICKEL-COPPER 

New York 
New York 

New York 
New York 
New York 
Boston Curb 

New York 
New York 
New York 
New York 
< York 

153 «148 «©6115 Mar. °19, 
oe. sae ee ee aN, 

LEAD 

1024 
12 

ve 
8i Sept. ’19,Q 

Last Div. Stock 

Alaska Gold 
Alaska Juneau 
Carson Hill 
Cresson Consol. er 
Dome —.. 
Dome Mines.. 
Golden Cycle 
Goldfield Consol.. 
Hollinger Consol. . 
Homestake Mining.. 
Kirkland Lake 
Lake Shore 
ee eee 

Porcupine Crown.. 
Portland 
Reorgan. Booth..... 
Silver Pick 

Vindicator Consol... 
West Dome Consol.. 
White Caps Mining.. 
Yukon Gold 

Arizona Silver, 
Batopilas Mining... 
Beaver Consol 
Coniagas 
Crown Reserve 

McKinley-Dar.-Sav.. 
Nipisek orp. eve ‘ 

Ophir — 
Peterson Lake.. 
Temiskaming 
alow. 

Barnes-Kin; 
Boston & 
Cashboy.... 
El Salvador. . 
Jim Butler... ee 
Jumbo Extension... 
Louisiana Con 
MacNamara M.& M. 
N. Y. Hond. aero 
Tonopah-Belmont.. 
Tonopah-Divide 
Tonopah Mining. 

ne ining 
West End Consol.. 

Chief Consolidated. . 
Consol. M. & S 
Daly Mining 
Daly-West 
Eagle & Blue Bell... 
Electric Point 
Federal M. & S 
Federal M. & S., pfd. 
Florence Silver 
Grand Central 
Hecla Mining 

Rambler-Cariboo.... 
Rex Consol 

Standard Silver-Ld.. 
Tamarack-Custer.... 
Tintic Standard...,. 
Utah Apex 
Wilbert Mining 

New Idria 

Vanadium Corp 

Asbestos Corp 
Asbestos Corp., pfd.., 

ontana.. 

Exch. 

New York 
New York 
Z Y. Curb. 
N. Y. Curb 
Toronto 
New York 
Colo. Sprgs. 
N. Y. Curb 
Toronto 
New York 
Toronto 
Toronto ws 
Toronto 1.96 
Toronto *21 
- Sprgs. +*47 ov. cup fe 
N x. Curb *6 
Toronto *10 
Los Angeles 
N. Y. Cur 
Colo. Sprgs. 
Toronto 
N. Y. Curb 
Boston Curb 

SILVER 

Boston Curb *17 

“7 
New York 
Toronto 
Toronto 
Toronto 
Boston cnaes 
Toronto *23 
Toronto see 
Toronto 1.00 
N. Y. Curb 8 
New York 

Toronto 

High Low Last 

GOLD 

"i; 
“37 
163 

"3 

6. 95 6.75 6.94 

*494 
16 

Vol. 111, No. 14 

Last Div. 

ssi 

164° 
#7 
55 60 
cr 

899 
1.92 
*21 
*43 

* 

*4 
*10 

2 2% 
$19" T*18 = *19 

- *7 *7 

June '18, 

*15 ox 

es 

Ape. 20, 
eo. 107, 

‘tia 
160" 

73 

N. Y. Curb i 

Toronto (hin 
Toronto *15 “#15 “5 Jan. 19, 

GOLD AND SILVER 
N. Y. Curb *2 
ag oe 
Y. Curb *66 

. Curb *8 

*| ot 
*8t 

Q § o 

*16 
Tl 

anmaronannnn Hiden ihn 

23 
Montreal 19 
Salt Lake 
Boston 
— Curb ° 

ane 
See York 9 
New York 25 
Spokane *17 
vw Lake 
a2 . Curb a 

Y, Curb *20 
Sale Lake eka 

Y. Curb *8 
Y. Curb 

*80 

Spoke 1-80 pokane E 
Salt Lake 
Boston 

a 
“ 

*| 
cacy. J 
#59 
*7 
te é 

*13°  *14° Aug. 18, SA 
*6 *8 June’ 16, 

*10 = *113 Jan. ’21, M 
vese 1.10 Dec. °20, 

23 
8 

* 

*68 
*20 
1.50. 

3.00 2.70 
23 

Y. Curb *4 

QUICKSILVER 

VANADIUM 
New York 314 27 31 Jan. 

ASBESTOS 
Montreal 78} 
Montreal 90 

75+ 754 Jan.’ 
90 90 Jan. 

MINING, SMELTING AND REFINING 

et ec etic Pi Bi alt A PEI ERS 8 

oo Amer. Sm. & Ref.. New York 40 36 36% Mar.’2l, 
Amer. me "ye pf. } } aia New Yorx 76 74 744 Mar.’21, S 

New Yor 64 644 Jan. '21,Q 
New York 303 29% Jan. ’21,Q 
Boston 43 424 Jan. ’21,Q 

* Cente per share. + Bid or asked. Quotations 
84, Semrannually. BM, By-monthly, K, 

Quarterly. 
rregular. I, Initial. 

Q, - 
, Includes extra. | U'S.Sm.R.& M. pf... 




