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Dividends are scarce these days, no matter whether 
industrial, railroad, or mining stocks are considered. 
Distributions by mining companies during August, 
published in this issue, are scanty compared with 
wartime standards, though some companies are not 
only paying but earning their regular dividends. 

Points of interest in the anthracite coal district that 
will be visited by members of the A. I. M.E. during 
their 124th meeting are mentioned in a preliminary 
account which appears in this issue in “Echoes 
From the Fraternity.’’ Three tours, covering the 
northern and Lehigh regions, have been arranged. 



Belt Conveyors—Unit Carrier 
Equipped Are Dependable 

Belt conveyors are rapidly taking the place of older and less effi¬ 
cient modes of handling bulk materials quickly and in large quantities. 
The mechanical simplicity of the belt conveyor is one of the outstand¬ 
ing features of merit. Like any other mechanical device, the ma¬ 
chinery units must be correctly designed and well built. 

S-A Belt Conveyors are operating in all parts of the world, handling 
many classes of material. This successful record can only be attrib¬ 
uted to the superior design of S-A Conveyor Equipment. 

Stephens-Adamson Mfg. Co. 
Aurora, Illinois 

ITABOR. SAYII^C 
' M ACH IN 

NEWg©* 

POWER:^PLyANT 



J. E. SPURR 
Editor 

G. J. YOUNG 
■Western Editor 

D. E. A. CHARLTON 
Managing Editor 

A. H. HUBBELL 
News Editor 

E. H. ROBIE 
Metallurgical Editor 

Engineering and 
Mininff Journal 

A Weekly Journal of the Mining and Mineral Industries 
METALS NON-METALS PETROLEUM 

F. E. WORMSER 

W. N. P. REED 

Assistant Editors 

BENJAMIN L. MILLER 

ROBERT M. HAIG 

J. VOLNEY LEWIS 

Special 
Consulting Editors 

Volume 112 New York, September 10, 1921 Number 11 

Support the Institute 
CORRESPONDENT raises the question whether 
it is worth the price to belong to the American 

Institute of Mining and Metallurgical Engineers. If 
our opinion is of value to him. it is to the effect that 
this society is the one organization to which he cannot 
afford not to belong. We believe that every engineer 
who is eligible should become a member. The society 
has been wonderfully active and virile, and that char¬ 
acter still continues. What it has done in the wav of 
developing knowledge of mining technology and in the 
advancement of it cannot be overestimated. 

We are weighing our words. No small part of the 
prominence of the American Mining Engineer has been 
due to the exchange of knowledge, the instructions of 
the technical papers, and the general feeling of soli¬ 
darity and good-fellowship which has been brought 
about by the Institute. We urge most sincerely every 
engineer who can qualify to join; and to all who are 
in it we represent that it is a benefit, and not only that 
but a duty, to remain. 

You owe something—probably a great deal—to your 
profession, and you can express this debt most simply 
by being a member of the Institute and supporting it. 

The Role of Criticism 
E WRITE this explicitly because it is our creed, 
and also lest our friendly criticism or friendly 

joking concerning Mining and Metallurgy, or any other 
detail of the Institute’s activities, should be misunder¬ 
stood for lack of belief in the necessity of loyalty and 
support for the society. 

A sure sign of a good citizen is when he takes enough 
interest in the affairs of government to applaud and 
censure; and the same principle applies to the members 
of a great society. A great, virile organization like the 
Institute can never escape adverse criticism: it will 
never desire to, for the only man, and the only society, 
that never makes mistakes is a dead one. And besides 
mistakes, there is, a difference of opinion, and both 
sides should express their opposing views; and out of 
this discussion we shall get enlightenment, and finally 
a course of action shaped by the feeling of the majority. 

The Institute is an organization, not an individual; 
and if we make suggestions and criticisms we are only 
one of thousands of members who do so. Such differ¬ 
ing points of view will be heard in its meetings, on its 
committees, in its directors’ meetings, in conversation 
among its officers. It is organized like any well-ordered 
society, toward that end. No Lenine-Trotzky regime 
dictates; there is no head to attack; no prince to 
assassinate; no one but members, directors, and officers, 
who all have their ears to the ground to find out what 
the great body of the Institute wants and how its inter¬ 
ests (which means the interests of the profession of 
mining engineering), can be advanced. 

The Necessity of Taking Part 
E HAVE A LOT of suggestions and further criti¬ 
cisms to make to the Institute, but we do not want 

to spoil what we have, in a genuinely appreciative spirit, 
written above. We know the Institute will be thankful for 
them, as its members and officers have been in the past, 
and have so generously and courteously expressed them¬ 
selves to that effect. Wherefore, brother members, go 
thou and do likewise. It is your society, and the tem¬ 
porary management of the society is keen to know what 
you are thinking about it, and chiefly solicitous that 
you should do some kind of careful thinking about it. 

The solidarity of mining engineers is a mental eco¬ 
nomic and spiritual safeguard for the profession; and 
the Institute is the only society which symbolizes and 
makes coherent that solidarity. 

The Sensitiveness of the Modern 
Economic System 

HE MODERN ECONOMIC SYSTEM is a highly 
organized and exceedingly complex arrangement. 

It is a gradual development from the primitive cus¬ 
tom in which each family group produced enough for its 
own particular requirements, to the complicated modern 
order in which we are all more or less highly special¬ 
ized cogs in the great machine that keeps the world 
moving and improving. Under this scheme the rancher, 
to take a homely example, raises cattle, the hides of 
which are used by the shoe manufacturer to make shoes 
for the rancher or any one else demanding them. The 
miner in his turn produces copper for use in electrical 
machinery necessary to the economical production of 
shoes and other commodities. And so on. Through an 
exchange of commodities or services we are able to 
satisfy our wants to a certain degree. In normal times 
this arrangement brings about a fairly stable relation 
between the various producing groups, and prices are 
evolved that represent an adequate return for any 
particular branch of production or service. Every unit 
is closely knit together, nationally and internationally, 
and mutually dependent. 

When some economic upheaval such as war or a 
financial panic and period of depression affects one or 
more of these commodities the others are also dis¬ 
turbed, the economic system is disorganized, and the 
complaint is made that conditions are highly unsatis¬ 
factory. The fact that the modern economic system 
is so sensitive to sudden change and slow in readjust¬ 
ing itself largely accounts for the predicament in which 
many branches of commerce now find themselves, as 
price relations are still abnormal, raw material prices 
being far below those of manufactured products. This 
situation must ultimately correct itself. 

In the meantime the mining industry, as one of the 
great raw-material producing industries, finds itself 
in the short space of two years plunged from the heights 
of prosperity—fat dividends, jobs for all, and the other 
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symptoms of the times—to the most depressed period 
in many a year. The feeling is not enjoyable, but 
it has already deeply affected other units of trade. The 
shutdown of the copper and zinc mines of the country 
first shook labor, both skilled and unskilled, which was 
forced to seek employment in other activities, but under 
the unfortunate circumstance that other industries 
were also feeling the depression. Railroads lose heavily 
in revenue. In a period noted for its exceptionally high 
rates made to help them out of financial difficulties, 
the roads are unable to take the fullest advantage of 
this increase, because of a serious loss of traffic. Mine 
supply companies are hit, dynamite sales fall off, and 
machinery manufacturers push sales on a basis of re¬ 
placement and the introduction of more efficient meth¬ 
ods rather than greater production. Incidentally, the 
metal-producing states find their revenue cut severely, 
and are hardpressed to meet some political program 
decided upon at a more opportune time. 

The fact that mining industries are depressed and 
that this is bound to have an effect upon others will 
ultimately result in some general readjustment of 
prices bringing them to a more normal relation, and 
though the process is tedious and nerveracking in its 
suspense, the mining industries can rest assured that 
sooner or later their period of inactivity will help to 
bring a correction among other commodities and serv¬ 
ices which will start the wheels of the mines turning 
again. 

A German Example of a Technical 
Society Publication 

ERMANY BECAME FAMOUS, among other things, 
for that efficiency which brushes aside morality and 

decency. Just as the Germans, however, are not wast¬ 
ing time on singing their hymns of hate these days, 
but are busy picking up the fragments, and with very 
good result and very efficiently, as reports go, so in 
this country we have since the armistice given over the 
exposal of the moral destruction back of such efficiency 
as Germany’s. Therefore, we survey with renewed inter¬ 
est some account of an engineering journal published 
in Germ.any, as communicated to us from trustworthy 
private sources. This journal is published in German 
under the name of Industrie und Technik, in English 
under the name of Engineering Progress, also in Rus¬ 
sian and Spanish. Our informant states; 

“As far as Engineering Progress is concerned, it is 
a pure propaganda paper. In the heading of this paper, 
the publishers are stated to be the Society of German 
Engineers, the Association of German Steel Manufac¬ 
turers, and the Society of German Electrical Engineers. 
The editor is one of the directors of the Society of 
German Engineers. These societies, however, have no 
financial interest in the matter, the real publisher being 
the Auslandsverlag C. m. b. H., which is an organization 
formed for industrial propaganda in foreign countries, 
and which is strongly backed by what is called here the 
‘heavy industry,’ by which is chiefly understood the 
Rhenish iron and steel industry. The Auslandsverlag 
is a part of a large organization, initiated during the 
war for the purpose of export propaganda for the Ger¬ 
man industry. 

“The first enterprise started was a company formed 
for the purpose of centralizing the placing of adver¬ 
tisements in foreign journals, with the aim to secure 
in that way an influence in foreign publications, and by 
that an amount of favorable publicity. This company 

has representatives and agencies in most foreign coun¬ 
tries. It is conducted not so much as a commercial 
enterprise as a propaganda institution. Large funds 
are at the disposal of the company. The activity of 
this company has caused rather unfavorable comments 
not only abroad, but also in Germany; in the latter 
country for the reason that it plays an important part 
in the movement of bringing the German press under 
the influence of the iron and steel industry. Already 
a section of the press has been bought up by this indus¬ 
try, and a large number of papers are financially depend¬ 
ent on it, on account of the large influence the company 
has gained in the financial field.” 

Reverting to Engineering Progress in its different 
language-editions, our correspondent informs us, “The 
methods by which these publications have been financed 
is peculiar. Industrial firms have been solicited, with 
some pressure used, by the industrial organizations to 
subscribe to a number of copies, and to pay the sub¬ 
scription fee for several years in advance. A large 
amount of money was in that way received. Krupps, 
for instance, are said to have subscribed to several 
hundred copies for four years.” 

We have quoted liberally from this fascinating de¬ 
scription, as we are much interested in the various 
types of technical journals, including those published 
as independent enterprises and those published by the 
technical societies, but as commercial ventures. In a 
recent address before the Philosophical Society in Wash¬ 
ington, Dr. Robert B. Sosman analyzed the field, classi¬ 
fying the journals published by societies as altruistic, 
as opposed to the independent journals, or those pub¬ 
lished for profit. In a letter to him, however, we 
pointed out that the technical journals published by the 
societies were frankly, and according to their own state¬ 
ments, published for profit, and that the whole matter 
required closer analysis. We may thank heaven phara- 
saically that “they do these things more efficiently in 
Germany” when we learn of the frank union of the Ger¬ 
man engineering societies with a venal and prostituted 
technical press. May we be saved from this kind of 
efficiency! Individualism and the simple life were the 
original basis of Americanism; and we should cling as 
tenaciously as may be to whatever shreds of those ideals 
the times allow us to retain. 

Labor’s Stake in Industry 
HE LARGEST TWO mining properties in the Grass 
Valley district in California, the North Star and 

the Empire, have been again beset by labor difficulties, 
which had their immediate origin in an attempt to 
equalize wages in relation to living costs. The pre¬ 
vailing wages had been increased during the last few 
years until neither of the mines mentioned was making 
a profit. According to Charles G. Yale, the cost of pro¬ 
ducing an ounce of gold has reached $19.35 per oz. in 
the Grass Valley district. It was definitely stated that 
neither mine could operate under the prevailing wage. 
Thus the continuous employment of 600 or more miners 
is threatened. 

Recently the Alaska Gastineau Mining Co. closed its 
Juneau property after a gallant fight to continue. Dur¬ 
ing 1920, 478 men were continuously employed at an 
average wage of $5.12 per day. The Mother Lode 
mines of California several months ago succeeded in 
reducing the prevailing wage scale without a strike. 
The difficulties of the copper miners are too well known 
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to render recounting them necessary. It is apparent 
to even the casual observer that the mining industry 
is facing a hard struggle to maintain itself and bridge 
the wide gap intervening between the present stagna¬ 
tion and prosperous times. 

Labor is most benefited by continuity of employ¬ 
ment and stability in both wages and living costs. 
Necessarily there must be hope of advancement or pro¬ 
motion. Interest of the employer and the industry 
generally in the hopes, aspirations, and welfare of its 
workers is just as essential as the interest of the 
worker in his particular job. Although it is true that 
in individual instances labor has been exploited, it is 
also equally true that labor has had its share in the 
exploitation of the public and individual employers as 
well. Exploitation of one kind or another by various 
groups is inevitable in our civilization. The great pro¬ 
portion of leaders in an industry are essentially fair- 
minded and solicitous for the continuation of that in¬ 
dustry along sound economic lines and with the least 
possible exploitation of any interest involved, whether 
labor' or the purchaser of its product. Were labor 
equally solicitous for the economic soundness of the 
industry from which it derives its living, there would 
be a whole-souled joining of interests and team work 
that would be of great benefit.to the individual worker 
and therefore to all. 

Efficient management and sound financing are as 
important to the worker as to the industry. Wages 
are important, but more important is the return made 
for the wages. Continuity of industry cannot be main¬ 
tained without a substantial return in production, 
whether in tons broken per drill shift or saucepans made 
per labor shift. Collective bargaining carries with it 
collective responsibility and individual responsibility 
as well. If labor makes collective bargaining its tenet, 
then it must secure a thorough understanding of the 
economics of an industry, the peculiar difficulties that 
beset it and its relation to the common weal. Its re¬ 
sponsibility is such that an industry cannot be allowed 
to wither and die, for this means a profound disturb¬ 
ance to the workers in that industry. In assuming the 
burden of collective bargaining, labor has taken a huge 
task upon its hands. To carry it out successfully it 
must secure the best executives and most compre¬ 
hensive knowledge. Without this, collective bargain¬ 
ing may be disastrous both to the industry and the 
worker. 

The present state of the mining industry is due to 
the limited demand for the metals despite the lov/ 
prices prevailing. Were it possible for the mines to 
market a considerable proportion of the metals pro¬ 
duced, operation for a limited time might be prac¬ 
ticable, but with low prices and inability to market a 
considerable proportion of production at such prices, 
operation would speedily absorb available capital. In 
gold mining, many operations have been sustained 
largely out of a desire to retain working organizations 
and to prevent unemployment as much as possible. In 
other kinds of mining employment has been given to as 
many as possible in mine development and plant im¬ 
provements. 

Labor has a stake in industry. It is as important a 
one as the other fellow’s. There has been too much dis¬ 
cussion of individual rights, too much bickering among 
workers’ organizations, and not enough of labor’s inter¬ 
est in continuous productive industry. There has been 
too much suspicion of exploitation and not enough 

appreciation of the persistent effort to keep the wheels 
going. There is not enough faith in disinterested 
efforts. We feel, however, that a majority of the 
skilled and semi-skilled workers in the mining industry 
are sound and have at heart pride in their industry. 
We bespeak a larger participation in the control of 
labor policies by them. We believe that a change is 
taking place that will cause a more decided pulling 
together than has hitherto been evident. In the speci¬ 
fic instance given in the beginning of this editorial we 
have been informed that the Grass Valley miners are 
getting together with the operators. Their common 
interests would indicate a speedy and satisfactory ad¬ 
justment of existing difficulties. The prevalence of this 
spirit now and in the future is indicative of the con¬ 
tinuance of mining operations in such a way as to be 
remunerative to both employer and worker, without 
which industry cannot prosper. 

From Beans to Bonus 
HERE ARE WILDCATS and wildcats when drill¬ 
ing for oil is considered, as every one knows. There 

are wildcats that ought to be encouraged in their efforts 
to be good, and there are other wildcats that ought to 
be spanked. Spanking a wildcat is something like 
belling a tame cat. First you have to catch him and 
make sure that you have him. 

Out in Fallon, Nev., a district renowned for its pro¬ 
duction of siliceous oil beans, the wildcats have been 
busy many, many moons. For over two years there 
have been frequent attempts at well drilling in this 
locality, some of which died a-borning and others of 
which died before they were born. Not one has resulted 
in anything except a slender hole in the ground. But 
the ground out at Fallon looks as if oil ought to be 
there, the wildcatters say. On the other hand, knockers 
say that geological conditions there are unfavorable. 
But are not oil beans produced locally, and is this not 
a doubt-removing argument-clinching fact? How could 
you have oil beans, if there was no oil? Tell us that, 
ye doubters and knockers. 

Anyhow, the government of the State of Nevada has 
offered $25,000 as a bonus for the first producing oil 
well, and the wildcatters are about to go at it harder 
than ever. 

Words, Words 
T EASER,” meaning “lessee,” is frequently heard in 

mining camps from East to West and from Canada 
to Mexico. Fay, in his “Glossary,” defines it when thus 
used, as a colloquialism in vogue in the West. Webster 
calls such use of the word rare, obsolete or dialectic, but 
defines it as “one who leases.” “Leaser,” thus used, is 
not rare and certainly not obsolete. Possibly it is 
dialectic, though a word familiar to several million 
widely scattered inhabitants of this country can scarcely 
be termed dialect or slang. 

Apparently the dictionary here is lagging behind the 
development of our tongue. One who quarrels with a 
dictionary, however, may not expect to have the last 
word. Another definition given by Webster for “leaser” 
is “liar.” This is really obsolete, but many having 
Mark Twain’s famous definition of a mine owner in 
mind will be apt to confuse it with “lessor” rather than 
“lessee.” 
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What Others Think 

“Science, Journalism, and Hypocrisy” Recast, 
In Accord With the Mark Diagram 

The editorial in Engineering and Mining Journal of 
July 9 on the above test strikes such a sympathetic 
chord in my breast that I am tempted to try you out 
along the strike, but at greater depth. I wonder if 
your thoughts were limited by the National Geographic 
Society. Was it not possible that the same formula 
could be applied to societies a little nearer home? To 
be more concrete, does not much that you say apply to 
the old A. I. M. E.? 

In the issue of the Journal of Nov. 16, 1912, you 
published a diagram got up by our friend Mark Lamb, 
aiming to aid the beginner in locating his standing as 
a mining engineer. In this diagram, if you will take 
a straight-edge and draw a line from “Member A. I. 
M. E.,” through “Envied,” you will find “Hand to 
Mouth.” If you instead draw the line through “Min¬ 
ing Geologist,” it strikes “Visiting Wife’s Folks.” To 
this point I can vouch for the truth of the diagram. 

One more trial. Draw the line from “Contributes to 
the Journal” through “Mining Geologist,” and it hits 
“Check Book.” My dear Mr. Editor, you might tell us 
if that part is true—I can’t; but if you will look over 
on the next line you will note that the last line runs 
through “Common Sense”; so I am still a believer in 
the diagram. 

Now let’s mud out and put in a longer steel. Do 
you think that the average member of the A. I. M. E. 
gets his money’s worth? If you think he does, please 
tell us why and how. Of course he can tack the “Mem¬ 
ber A. I. M. E.” to his “Member N. G. S.,” which may 
look nice in his obituary, but will it increase extraction 
any? You agree that the National Geographic gives 
you your $3.50 worth in magazine, but how do you come 
out with the A. I. M. E.? I confess to belonging to the 
two societies, and I think that I get the most for my 
time and money in the N. G. Society. Did the member¬ 
ship committee of the A. I. M. E. ever send back the 
initiation fee because the applicant was not far enough 
advanced in the requirements for membership? 

Judging by a perusal of the year book, I should judge 
that in many cases they gave the candidate the benefit 
of the doubt. Maybe they did so in my case too, but 
I am in now, and my wife has gone to the expense to 
buy me one of the nice little badges of the two crossed 
hammers. I fear every moment that she will find out 
that they are not official badges, and that she will have 
another reason why no young lady should ever marry a 
mining engineer. 

I proposed some of the foregoing notions to an old 
member of the society, and his answer was, “But think 
how much the A. I. M. E. does for the general good of 
the mining engineer”; and I have thought and still am 
thinking. The average mining engineer can stand quite 
a bit more of this “good” without having his coffers 
overflowing. 

As Zach Sweeney used to say, “Don’t just be good; 
be good for something.” 

How much does the A. I. M. E. assay in “good for 
something”? “The question ain’t who, but why.” 

New York City. “Tommy Knocker.” 

The Theory of Special Pleading 

Principles terminate in precipices. If it is your 
principle, as expressed in a recent editorial, to support 
the mining industry “finely and honestly,” do not flinch 
at the precipice. To trace the original finely etched 
chiaroscuro on some palimpsest were simple compared 
to determining just how you support the mining in¬ 
dustry in displaying the anti-tariff pen of Marc Pawl 
on minerals and supporting this policy editorially. 

Nascent mining industries need the protection of 
tariff if we expect them to thrive in this country. The 
readers of the Engineering & Mining Journal who 
make their livelihood by mining expect to read a brief 
FOR a tariff on minerals, and not to find in your 
columns print which would make them think you have 
become some puisne advocate of the manufacturer, who 
is anxious to have foreign minerals imported duty free, 
which will permit him to make large profits on account 
of tariff protection he enjoys on his finished product. 

Let the mining papers support the miners, and not 
enshroud their principles with a caliginous vapor, which 
might conceal the principles they print they are anxious 
to support. 

Those whose finances will be adversely effected by 
a minerals tariff will quickly enough find objections to 
protection on minerals, and it will then be time enough 
to see what is “the greatest good for the greatest 
number.” 

We have read how the Almond Growers’ Association 
work for a duty on almonds—the dye manufacturers 
asked protection on dyes—surely mining publications 
can support a tariff on minerals. 

The United States is perhaps the richest country in 
the world in minerals. The virgin resources of Alaska 
are immense. Congress will do well to stimulate 
prospecting by favoring a tariff on minerals. A mining 
journal should be proud to support such a measure. 
Chromite, magnesite, asbestos, tungsten and many 
other important minerals need the tariff to allow oper¬ 
ations of the mines in this country. To help such oper¬ 
ations should be your endeavor. C. S. Maltby. 

San Francisco. 

Should Copper Blast Furnaces Be Bricked 
Up to the Tuyeres? 

I am much interested in the results published by 
Julius H. Gillis in Engineering and Mining Journal 
of Aug. 13. I have noticed, in my work, that a fur¬ 
nace will speed up in a damp climate and handle a 
greater tonnage than when the air is clear and dry. 
However, I do not think that Mr. Gillis or any of the 
other metallurgists have mentioned what to my mind 
is the greatest factor in obtaining a maximum tonnage 
per square foot of hearth area. 
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Several years ago I was in charge of a blast-furnace 
plant consisting of one 20-ft. and two 30-ft. furnaces, 
and in this plant we treated a magnetite ore which pro¬ 
duced sows. When one of these furnaces was rebuilt 
and newly bottomed, with the tuyeres 20 in. from the 
bottom, it ran much slower than the other furnace that 
was filled with the sow. As the sow built up in the new 
furnace the tonnage gradually increased, until it 
reached its maximum, when the sow was on a level with 
the tuyeres and the connection was almost closed. This 
plant had to suspend operations at the outbreak of 
the World War, and I did not have a chance to experi¬ 
ment further with the different conditions, although I 
made a record of 8.7 tons per square foot of hearth 
area. 

Several years later I took charge of a plant in the 
Southwest, where the blast-furnace work had been 
very unsatisfactory, and, remembering about the sow 
in the other plant, I bricked the furnace up to the 
tuyeres when I overhauled it. This furnace gave an 
average of 10.2 tons per square foot of hearth area 
when put in operation, which leads me to believe that 
a crucible is a detriment to a copper blast furnace 
producing matte. 

I would be glad to hear from any other metallurgists 
who have been experimenting along this line. Below 
are a few tables showing tonnages handled under 
various conditions: 

TWO BLAST FURN ACES—51 x 360 IN. 

Month 
Average Daily 

Tonnage 
May. . 921 New bottoms 
June. . 1,200 

As July. . 1,262 
August.. . 1,490 the 
September... . 1,641 SOW 
October. . 1,683 
November... . 1,950 builds 
December,.. . 2,240 up. 

OPERATION OF SMALLER FURNACE IN SOUTHWEST, WITH 
AND WITHOUT A HEARTH 

Furnace 52 x 168 In. 
Tons 

December, with a hearth. 5,724 
January, with a hearth. 5,828 
February, without a hearth. 8,806 
March, without a hearth. 8,915 
April, without a hearth. 8,900 
May, without a hearth. 8,961 

The improvement, as the crucible is eliminated, is 
evident. F. K. Brunton. 

Venice, Cal. 

Radium Ore Supply Not Limited 

The editorial in Engineering and Mining Journal of 
June 25, quoting a Baltimore physician, a “radiologist,” 
suggesting the exhaustion of the available radium ores 
in the world in possibly fifteen years, was lately brought 
to my attention as a quasi-radiologist. Having visited 
most of the carnotite mining fields of Colorado-Utah 
and the more recently known fields of the Carrizo 
Mountains, in New Mexico and Arizona, and having 
observed the rate of production of carnotite and its 
associated minerals, I venture to predict the availability 
of radio-active ores from these fields alone for a much 
longer period than the fifteen years referred to by the 
“radiologist.” 

At present there is little production of these ores; the 
industry is passing through a period of depression. 
Sacked ore is stored in many places, awaiting shipment. 
Production of ore, of concentrates, of radium sulphates, 
of the refined product, as well as the byproducts of 
vanadium, are awaiting better days. Some unsold 

radium menaces the market for those who are not suffi¬ 
ciently large and influential to control the situation. 
At the same time the miner is again being “shaken out.” 
The history of mining and milling of radio-active ores 
in Colorado and Utah is marked by a series of shut¬ 
downs and revivals that appear arbitrary and designed 
to keep the small producer in his place. At the present 
rate of production the Colorado ores will last several 
centuries. 

Figures giving ore reserves of irregular orebodies 
lying unexposed or partly exposed in sedimentary beds 
in an area containing nearly 100,000 square miles, part 
of which is not yet explored save by the manufacturer of 
“white mule,” are likely to be uncertain. 

An addition to the known area that is mineralized is 
that region lying on all but the north side of the Carrizo 
Mountains in Arizona, where rich vanadium ores, 
associated with medium grade radio-active ores, have 
lately been discovered. From several trips into that 
region it appears probable there are many years’ supply 
of both vanadium and radium for the United States in 
these new and almost unexplored fields. 

Farther to the west and also to the southwest are 
still other fields. There will be plenty of material for 
vanadium steel automobile axles and radium applicators 
for an increased use for an uncertain and unguessable 
number of years. There is work for an army of 
diamond drillers, and it will be easy work, as the over¬ 
burden is rarely 50 ft. and often only 20 ft. thick. 

To the north, in Utah, are unworked deposits in the 
Henry Mountains. Big field parties have explored some, 
in an incomplete way. Tales come from there of work¬ 
able deposits awaiting the railroad and the caprice of 
the makers of markets. 

I trust the shortage of radium-bearing ores will not 
worry you, nor your readers, nor any “radiologist” of 
our acquaintance. W. H. Stayer. 

Idaho Springs, Col. 

An Advertiser’s Opinion 

Permit me to congratulate you for having included, 
and Harry J. Wolf for having written, the article 
“Judged From an Advertising Viewpoint,” which ap¬ 
peared in Engineering and Mining Journal of July 16. 

I am glad to be on record as saying that there isn’t 
anything for which I will “go to the mat” quicker than 
a chance to battle against “Proceedings” of engineering 
societies and other societies or their official organs, 
soliciting advertising in those fields which are already 
represented by the legitimate trade and technical press. 
I have been in numerous skirmishes on this point and 
I have some very hard and fast opinions on the subject. 
These are best brought out in an article printed in the 
Dec. 30, 1920, and Jan. 6, 1921, issues of Printer’s Ink. 
I admit having some interest in the preparation of this 
material, as I had talked this over with friend Murphy 
some months previous and had told him that this article 
would be of more real benefit to this phase of advertis¬ 
ing than anything he could do, and I am glad to be able 
to refer Mr. Wolf to these articles, which contain the 
viewpoint of not only the writer and Mr. Murphy but 
of a good many other advertising men. 

Whenever you see the need for defending the legiti¬ 
mate trade and technical papers against the encroach¬ 
ments of these so-called official organs and “Proceed¬ 
ings,” let me know, and I am here to serve you. 

New York City. S. W. L. 
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The Reclamation of Mexican Mining Titles 
Legal Process Outlined for Regaining Possession of Valuable 
Properties Forfeited During Revolution for Non-Payment of 
Taxes—General Conditions Leading to Forfeiture Described 

By Paul W. Meyers 
Written for Engineering and Mining Journal Ten years of Mexican turmoil discouraged most 

American mine owners. It was but natural that 
many should have ceased the struggle to keep up 

payments on their taxes when the revolutions continued 
year after year. While the State Department at Wash¬ 
ington served notice that receipts for payments made 
locally under protest to de facto authorities having mili¬ 
tary control would be held as legai and valid, the prac¬ 
tical difficulties and dangers attending such payments at 
local offices caused many owners, forced from the dis¬ 
tricts by the perilous conditions, to arrange for payment 
of taxes to the Central Office in Mexico City. 

This alternative was not always easy. The Mexican 
government accepts nothing but actual cash in payment 
of taxes, and trustworthy agents are not always avail¬ 
able in revolutionary times. At a period when doubt 
existed as to the legality of any faction in temporary 
control of the capital, when banks had closed their doors, 
when Americans had been ordered to leave Mexico by 
their Government, many American owners were obliged 
to suspend tax payments. 

Carranza Forfeited Many Charters 

The Mexican government officially takes the position 
that order has existed in the capital since August, 1915, 
or soon after Carranza forces under General Pablo Gon¬ 
zalez occupied the city and General Carranza returned 
from Vera Cruz. But the reputed anti-American atti¬ 
tude of Carranza and his limited control of the country 
caused American owners of mining properties to hesi¬ 
tate. The result was that many properties before long 
were declared caduca (forfeited) by the Carranza gov¬ 
ernment. The provisions of the mining law of pre-revo¬ 
lutionary times had imposed a fine of 50 per cent for 
default of payment during the first month following, 
then 100 per cent for the second month, and then ipso 
fa^to forfeiture. This practice was now suspended and 
the policy adopted of letting the taxes accumulate ex¬ 
cept where the forfeiture of a title was specially applied 
for (naturally by parties interested in acquiring such 
properties by relocation), when special orders of for¬ 
feiture were issued. 

This policy enabled speculators and parties in position 
to take advantage of the general situation to look up 
the records at the Central Office in the capital, learn of 
valuable properties in arrears in their tax payments, 
obtain their forfeiture, and, in the disturbed conditions 
prevailing in many districts, relocate without serious 
opposition or competition, thus acquiring such proper¬ 
ties at a certain amount of personal risk but at nom¬ 
inal cost. 

The Law Pertaining to Forfeited Properties 

Realizing this situation, on March 31, 1917, Carranza, 
as Chief Executive, promulgated a decree, the preamble 
of which set forth the fact that it was neither equitable 
nor just that it should continue. The following is a 
translation of the three articles of the decree itself: 

Art. 1. The right to exploit minerals in virgin ground 
or in properties which may not have been exploited, is 
granted in the terms established by the Mining Law in force 
and its Regulations. 

Art. 2. Such mining properties whose concessions may 
have been declared forfeited, whether by omission of the 
payment of the mining tax, or because of idleness in the 
terms of the Decree of Sept. 14, 1916, and which, in the 
judgment of the Department of Fomento, Colonization and 
Industry, represent a value of consideration through the 
actual state of their development, will be granted to ex¬ 
ploitation by means of a special contract whose clauses will 
be established by the said department, and without being 
subject to the legal process established by the Mining Law 
and its Regulations in force. 

Art. 3. In case of simultaneous applications, the right to 
the concession of a property will be put to public bids and 
the best bid will be accepted, after the Department of 
Fomento has studied the conditions presented by the 
applicants. 

The decree of Sept. 14, 1916, alluded to, had required 
the operation of mining properties under penalty of 
forfeiture. It was afterward not enforced, its injustice 
and impracticability being recognized. 

On March 15, 1918, the Department of Industry, Com¬ 
merce and Labor (which had succeeded the Department 
of Fomento, Colonization and Industry) issued a circu¬ 
lar to local mining agents prescribing the terms and 
conditions for the special contracts alluded to in the 
decree. These terms were onerous and impracticable. 
I have inquired and been informed that only two special 
contracts were ever applied for and executed, which 
were soon forfeited. It is safe to say that practically 
all those who relocated mining properties of developed 
value did so by simple location in violation of the decree. 

Impracticability of Decree of May 29, 1918, 
Demonstrated 

Therefore, on May 29, 1918, the Department of In¬ 
dustry, Commerce and Labor issued another circular to 
local mining agents beginning: “This department hav¬ 
ing observed certain irregularities on the part of the 
mining agents in applying the proceedings which should 
be followed in conformity with the decree of March 31, 
1917. . . .” The instructions which followed de¬ 
scribed how virgin ground or properties having com¬ 
paratively slight development could be relocated under 
the old Mining Law, but decreed that properties con¬ 
taining important developments which could be consid¬ 
ered of industrial value could be acquired only by special 
contract, and in doubtful cases the agent might accept 
an application for simple relocation but should forward 
it with reports and information, based on which the de¬ 
partment would either approve or reject the application. 

However, the impracticability of this decree and its 
two regulations, so far as the result desired by the gov¬ 
ernment was concerned, has been fully demonstrated. 
Local mining agents are usually not informed upon the 
state of development of the various mines of their 
respective districts or are not qualified to pass upon the 
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question of “industrial value.” Quite naturally they 
have continued to accept without question simple relo¬ 
cations and ignore the decree of March 31, 1917, and its 
regulations. 

Therefore, the Mexican government, realizing that 
agents have forwarded to the capital many illegal appli¬ 
cations for titles to valuable mining properties, has been 
unusually slow in issuing new titles. It is now a com¬ 
mon thing for an application to be over two years in 
process without title having been granted. I have been 
reliably informed that the present administration, fully 
recognizing the unworkable character of the law, has 
been contemplating its cancellation, but has hesitated to 
act until the whole question of relocations made during 
revolution can be decided upon at one time. 

Carranza Constitution Still Operative 

The authority of the law cited appears to be unques¬ 
tioned. On Oct. 19, 1915, the United States officially 
recognized Carranza as the Chief Executive of the de 
facto government of Mexico, and in February, 1917, full 
recognition was accorded. In the following month Car¬ 
ranza was elected President of Mexico, and he was inau¬ 
gurated May 1, 1917. In the ensuing three years, while 
probably the greater portion of the country for the 
major part of the time was under control of opposing 
factions, the capital was securely held by the Carranza 
Administration. Then came the sudden overturn of 
May of last year, and by the time General Obregon was 
inaugurated on Dec. 1, 1920, organized opposition had 
ceased throughout the republic. The so-called Carranza 
Constitution of 1917 has been adhered to by the Obregon 
Administration, and the various decrees, laws, and reg¬ 
ulations of the Carranza Administration are given full 
force and effect. 

The Carranza decree of June 19, 1915, admitting the 
legality of the payment of mining taxes on properties 
in regions controlled by opposing factions, is well 
known and has served for the reclamation of numbers of 
properties. The recognition of the Carranza govern¬ 
ment by the United States and Carranza’s continued 
control of the capital encouraged numbers of Americans 
to seek connections in Mexico City and pay up their 
taxes, even though in the districts in which their mines 
were situated there were conditions of insecurity to life 
and property. Moreover, prospects and properties of 
unknown value with taxes in arrears remained largely 
undisturbed, and many owners were able to take advan¬ 
tage of a period opened by the Carranza government and 
later extended by President de la Huerta in the latter 
part of last year for resuming payments and covering 
the payment of accrued taxes in installments without 
penalties. 

Opportunities That Still Remain 

Even now it is possible to resume payment of taxes by 
paying to the Treasury Department the accumulation in 
a lump sum with certain penalties added, provided the 
properties in question may not have been declared for¬ 
feited, as many still have not. Even if forfeiture has 
been declared, if it so happens that the forfeiture was 
ipso facto and not obtained by relocators, it is still pos¬ 
sible to petition the Department of Industry, Commerce 
and Labor and secure the revocation of the forfeiture 
upon payment of the accumulated taxes with penalties 
to the Treasury Department, thus restoring the validity 
of the title. 

This privilege, of course, cannot remain open indefi¬ 

nitely, and.I understand that the Mexican government is 
contemplating fixing another period expiring Nov. 1 for 
the payment of accumulated taxes, after which a gen¬ 
eral order for forfeiture will be made covering all titles 
which may remain unredeemed. 

There remains, therefore, the case of owners of valu¬ 
able properties who became completely discouraged by 
the general conditions in Mexico, but who perhaps clung 
to the hope that eventually they would be permitted to 
reclaim under conditions of entire peace and security, 
and so, after dropping the struggle to meet taxes every 
four months, did nothing further in the matter. Such 
owners, probably reading of disturbed conditions and 
conflicts between Federals and rebels in the general 
region of their properties, cherished the hope that the 
Carranza government would take such general conditions 
into consideration and not insist upon collecting taxes 
where operations would be dangerous, or, at least, unat¬ 
tractive from a business viewpoint. But the Carranza 
government re-established its mining agencies as fast 
as possible in regions of sporadic disturbances, adopted 
a stern attitude toward the mining industry, endeavored 
to force the operation of properties, and freely imposed 
the penalty of forfeiture for non-payment of taxes, so 
that speculators and relocators, risking the trips to the 
district agencies in periods of calm, effected the formal 
publications of forfeiture and relocated valuable prop¬ 
erties at nominal expense. 

Having studied the subject carefully, I am convinced 
that there is only one road still open to the recovery 
of such valuable, developed mining properties, and that 
is the application of the law of March 31, 1917, in cases 
in which title may not yet have been formally issued to 
new claimants. 

Only One Precedent Exists 

There is only one really complete precedent of such 
application of the said law to my knowledge. In 1916 
the old San Rafael mine of Zacatecas was declared for¬ 
feited for non-payment of taxes, and the central por¬ 
tion, embracing the main shaft, was relocated by former 
employees. Upon the promulgation of the decree in 1917, 
the American company which had owned the mine 
sought to have the law applied retroactively, and se¬ 
cured this result by executive order; that is to say, after 
the industrial value of the mine had been proved, the 
application of the relocators was rejected. These latter 
promptly brought suit in the State Court of Zacatecas, 
and won, but lost when the case was appealed to the 
Supreme Court of Mexico in Mexico City, the latter de¬ 
ciding that ownership is born with the issuance of title, 
up to which point the government can accept or reject 
any application for reasons which, in its judgment, are 
proper. 

The question then arose of the requirements of the 
law for opening the property to public bids for a special 
contract. But, as it happened, the San Rafael had suf¬ 
fered damage through Villi stas, and its owners sub¬ 
mitted a proposition to the Treasury Department tak¬ 
ing the position that the property could not be put to 
public bids unless security was deposited for this dam¬ 
age, and offering to renounce anj’’ claim for such dam¬ 
ages in lieu of a special contract, provided they were 
permitted to pay the accumulated taxes in consideration 
of the revocation of the forfeiture of the title. This 
proposition was duly accepted by the Treasury Depart¬ 
ment, but not concurred in by the Department of In¬ 
dustry, Commerce and Labor until recently. However, 
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this case has now been closed and the title fuljy restored 
to the American owners. 

The value of this precedent is lessened by the retro¬ 
active application of the law and the renunciation of 
the damage claim. Probably a number of valuable prop¬ 
erties may be in similar position of having suffered 
damage to equipment and would cheerfully renounce 
any claim in consideration of getting their properties 
returned to them, but others may have no such propo¬ 
sition to offer. 

The Diplomatic Situation 
The news regarding Mexico, American interests and 

terms for recognition is dominated by the difficulties of 
the oil companies. American mining interests, once 
dominating a great industry in Mexico, are now singu¬ 
larly quiescent. But, while Article 27 of the Constitu¬ 
tion of 1917 appears to confiscate legitimate subsoil 
rights, if interpreted retroactively, is there not some 
ground for the contention that the application of the 
mining law regarding forfeiture, whose stringency may 
not have worked undue hardship upon mine owners in 
the peaceful times before 1910, has been confiscatory in 
effect when applied in the troublous period which, it 
is to be hoped, is now closed? 

Broadly speaking, it seems to me peculiarly unfair 
that mine operators—driven from the peaceful operation 
and physical possession of their properties by revolu¬ 
tionary conditions, and leaving the country because of 
the impracticability of resuming their businesses under 
recurring danger to life and property; then subjected 
to uncertainties and difficulties in the payment of their 
taxes, when one faction threatened to repudiate all pay- 
m.ents to another, and no one could foretell who would 
emerge a winner or when the revolution would end— 
should have been subjected to the extreme penalty of 
forfeiture of their titles as a climax to their misfor¬ 
tunes; especially in the discriminatory manner prac¬ 
ticed during the Carranza administration, when specu¬ 
lators were able to secure special forfeiture and pick the 
hearts out of valuable properties representing large 
investments of capital. It may be alleged in defense 
that ample time was usually allowed before declaring 
forfeiture, but it is an open question whether this time 
elapsed during actual conditions of security, using the 
word in a broad sense. 

Status of Mexican Mining Titles 

This question of security and protection of American 
interests is one which, in my opinion, can only be 
properly and effectively debated between the two gov¬ 
ernments. It is well known that Mexican mining titles 
are simply mineral rights which are granted by the 
Mexican government only for the period in which taxes 
are met, and are revocable upon the failure to pay such 
taxes. And so long as a mining property is in the pros¬ 
pective stage, one may perhaps look upon its loss 
through revolution as the fortune of war. But when 
a considerable sum has been invested, either through 
purchase or development, and the property has come 
to represent a real value in ore developed, equipment, 
and the collateral expenses which form so large a 
portion of the cost of bringing a mining property to the 
point of production, then its ownership becomes a vested 
right which should, in equity, be protected by a respon¬ 
sible government in time of revolution and civil strife, 
instead of being subjected to the extreme penalty of 
forfeiture as a climax to whatever injuries may already 
have been inflicted upon its business and equipment. 

In other words, the Carranza government, finding 
itself unable to control the country or to give the min¬ 
ing business anything like the condition of peace and 
security in which it had been developed, in justice 
should have protected titles from speculators, as this 
w^as within its power. Itself in arrears in its financial 
obligations, it might fairly have given greater con¬ 
sideration to others in misfortune, especially as declara¬ 
tions of forfeiture yielded it little profit. 

The Mexican government is, no doubt properly, sen¬ 
sitive of the use of the word “confiscation.” It insists 
upon the legal interpretation that confiscation is the 
forcible appropriation of property without due process 
of law. But where law can be made overnight by 
executive decree, and revolutionary conditions may 
make observance either difficult or impracticable, the 
question of whether or not mining titles should be 
irrevocably lost becomes essentially a matter of justice 
and fairness on the part of the Mexican government. 

What is known technically as “equity” in the courts 
of the United States does not exist in Mexico juris¬ 
prudence, where all is written law, and in order to make 
any reclamation of mining titles, in my opinion, it will 
be necessary to take the law as it is to begin with, and 
also to attempt to persuade the Mexican government to 
make such further regulations as may seem practical 
and just. I have submitted a plan for diplomatic nego¬ 
tiations on this point between the United States and 
Mexico which I believe to be not only just to Americans 
but of positive practical advantage to Mexico, as it 
would perhaps bring back numerous American mining 
men to reclaim and resume operations, and thereby 
stimulate the mining industry of Mexico, which is suf¬ 
fering such great depression. 

Method of Reclaiming Forfeited Titles Proposed 

It must first be stated that, in my opinion, retroactive 
action will be difficult, and, in the case of properties 
which have been duly forfeited, relocated and the titles 
to which have been issued, the Mexican government can 
only refer any reclamation to the courts. It is true 
that mining titles are issued “without prejudice to the 
rights of third parties,” and Art. 116, Chap. VIII, of 
the Mining Law extends a term of three years from the 
issuance of a title in which an action might be brought 
in the courts with the object of securing annulment of 
the title by the government. But the way of the courts 
is tedious. I recommend that, as a first step, original 
owners should learn if their properties have been for¬ 
mally forfeited, and if so, second, whether they have 
been relocated, and then, third, whether title has been 
issued to the relocator. 

If it proves that a relocation has been made but title 
not yet issued, an opposition should be filed at once at 
the Department of Industry, Commerce and Labor, in 
which the circumstances relating to the forfeiture of the 
title are clearly set forth, ending with a request that 
the department grant a reasonable term for proving the 
industrial value of the property under the law of March 
31, 1917. 

When this is granted, a Mexican “titled” or graduate 
mining engineer must be employed to examine the mine, 
take check samples, and verify as fully as possible the 
data of ore developed which have been submitted by the 
owner. 

Should the report of this engineer confirm the indus¬ 
trial value claimed for the property, the Department of 
Industry, Commerce and Labor may require other more 
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specific information of the circumstances surrounding 
the forfeiture and relocation, and will doubtless also 
require the owner or his representative to prove legal 
authority to act by submission of deeds or powers-of- 
attorney. 

The second regulation of the law of March 31, 1917, 
states that even though the mine workings may be 
under water or in ruins, if industrial value can be 
shown, the property is not subject to simple relocation, 
so it may be possible to convince an engineer by full 
data and collateral evidence, and so prove industrial 
value, despite the probable condition of a mine after 
years of idleness. Of course, the relocator may in turn 
contend the property to be without industrial value and 
ask for a period for proving same, but in the case of a 
property actually developed and with ore in sight, the 
relocator will obviously be at a disadvantage in attempt¬ 
ing to prove a negative contention. 

The case should eventually proceed to a decision upon 
the score of industrial value, and, if proved satisfac¬ 
torily, the application of the relocator will be rejected. 

At present, the Department of Industry, Commerce 
and Labor, despite the precedent of the San Rafael 
case, holds the opinion that the property should there¬ 
upon be put to public bidding for a special contract 
for its operation; but, as it is the custom to revoke 
forfeiture in favor of former owners who apply for 
the privilege of paying accumulated taxes, when no 
rights of a third party exist, and as such rights will 
have been removed by the rejection of the illegal relo¬ 
cation, it would obviously be unfair to insist on putting 
the property up at auction in disregard of the just 
rights of the original owner whose labor or investment 
gave the industrial value he has proved. 

I have strong hopes that diplomatic conversations on 
this point may result in an interpretative regulation 
being issued by the Department of Industry, Com¬ 
merce and Labor defining this question in favor of the 
reinstatement of the titles of the original owners upon 
their payment to the Treasury Department of their 
accumulated taxes. 

This is the only legal recourse which is now open 
for those in the position outlined who would like to 
attempt the reclamation of their properties. I think 
it may be of interest to many of the former mine 
owners and operators in Mexico. 

Accidents in Utah Ore-Dressing Plants 

During 1920 there operated in Utah eighteen mills 
and ore-dressing plants, employing 1,534 men and mill¬ 
ing 6,132,386 tons of ore (not including ore put through 
sampling mills), which represents about half the ca¬ 
pacity of the mills in question. There were produced 
421,864 tons of concentrates. These figures are taken 
from reports made to the Utah Industrial Commission 
by the plants themselves. Labor and accident data 
from the plants, as compiled by the Federal mine 
inspector in connection with the commission, are as 
follows: 

MEN EMPLOYED AND ACCIDENT PERCENTAGE IN UTAH 
ORE-DRESSING PLANTS, 1917-1920 

Men employed. 
Total shifts of labor. 
Average days worked.. 
Number killed. 
Seriously injured. 
Sightly injured. 
Total injured. 
All accidents per 100,000 shifts. 
Serious injuries per lOO.OOOshifU 

1917 1918 1919 1920 
4,103 1,942 1,382 1,534 

1.459,383 691,255 483,852 516,487 
356 356 350 337 

5 2 1 1 
170 66 56 
362 139 220 

496 532 205 276 
34 0 77 1 42 3 53.5 

24 8 13.8 no 

A Blast Furnace for Zinc? 
Experiments in Smelting of Ores Under Pressure 

Suggested Which Might Result in Econ¬ 
omies Over Present Methods 

By Evans W. Buskett 
Written for Engineering and Mining Journal 

Many attempts have been made to smelt zinc 
ores in a blast furnace, and some of these have 

been successful so far as the smelting operations were 
concerned. The zinc was extracted from the ore, but 
on account of the large admixture of air and gases 
it was found impossible to condense the zinc to metal. 
It came off as a blue powder, or zinc dust, mixed with 
zinc oxide. 

The advantages of smelting zinc ores in a blast fur¬ 
nace are many. First there is the cost of installation. 
The cost of erection of a blast-furnace plant would • 
not be more than 25 per cent of the cost of a retort 
plant of the same capacity. The cost of operation is 
less, especially the labor cost, which would be less 
than one-half that of a retort plant. Again, in a blast 
furnace the process is not so much at the mercy of 
the laborers as in the retort plant, nor is blast-fur¬ 
nace work as hard on men as the work around a retort 
furnace. A man does not have to face a fiery furnace 
all the time, as in a retort furnace. But the most 
important point bf all is still in doubt—the recovery 
of the metal from the ore. 

Schnabel says, in his “Handbook of Metallurgy,” 
“In the present condition of science and technology, 
all attempts at the production of zinc in shaft fur¬ 
naces must therefore be looked upon as presenting 
no probability of success.” But science and technology 
are constantly changing. What was impossible yes¬ 
terday is in common use today. 

Present Methods of Zinc Recovery Follow 
Belgian Practice 

A close inspection of processes now employed in the 
metallurgy of zinc does not reveal anything revolu¬ 
tionary but rather only an improvement in the Belgian 
method. There are the large gas-fired furnaces with 
tiers of retorts four and five high; there are the larger 
regenerative furnaces fired by producer gas; and now 
metal shields protect the men. These details and a close 
attention to the furnace operations have reduced the 
losses from 25 to 15 per cent and in many operations 
to 10 per cent. But these savings are still accompanied 
by high costs—the cost of smelting in some plants being 
$28 per ton. 

I propose a set of experiments that in my opinion 
will lead to a commercially successful process of smelt¬ 
ing zinc in a blast furnace or at least in a modified 
form of blast furnace. 

In the retort furnace, the charge of coal and roasted 
ore is about 50—50. The excess of coal produces CO 
and COj gases, thus keeping up a reducing atmosphere 
without which the zinc would be reoxidized and lost. 
It also plays the mechanical part of holding up the 
charge, allowing the CO gas to circulate freely and 
preventing the slag-forming constituents of the ore 
and coal from uniting with each other. 

A series of experiments should be made using coal 
in slight excess of what is needed for the actual reduc¬ 
tion of the zinc from the ore. These experiments 
can be made by filling a short piece of iron pipe with 



410 Engineering and Mining Journal VoL 112, No. 11 

the mixture and sealing the ends with caps or plugs. 
These pipes should be placed in a furnace and heated 
for several hours. In my opinion the pressure pro¬ 
duced by the gases in the pipe will not be sufficiently 
strong to break it. The pipe should be removed from 
the furnace, set on end, and allowed to cool, after 
which it should be opened and examined. If the experi¬ 
ment is successful the zinc will be found in a metallic 
button at the bottom of the pipe with a layer of slag 
above it. The zinc and slag should be weighed and 
the slag assayed for zinc, iron, lime, and silica. 

Should this first experiment prove successful, a 
second one should be made in which the pipe should 
be cooled below red heat, then opened and its contents 
poured into a mold. This will demonstrate the fluidity 
of the slag. 

Possibilities of Upright Iron Retorts 

Analyses should then be made of the ore and coal 
to determine the slag-forming constituents—iron, lime, 
and silica, and the necessary additions of fluxes made 
to produce a fluid slag. The success of these experi¬ 
ments will indicate that a process is feasible wherein 
upright iron retorts can be used. These retorts could 
be 12 to 18 in. in diameter and 10 ft. high. A 12 in. 
retort would have three and one-half times the capacity 
of an ordinary retort. 

The fact that 75 per cent of the coal has been 
eliminated would make one of the iron retorts about 
five times the smelting capacity of a clay retort of 
the Belgian process. These retorts should be set in 
two rows, twenty retorts to the block. On the outer 
side a tap hole would be provided, opened and closed 
by a stop cock. The opening from the stop cock would 
be closed by a piece of charcoal before charging, to 
avoid difficulty in opening after the charge is melted. 
Charging would be done from above, and the charge 
rammed in tightly, either by hand or by machinery, 
and the top sealed by a clamp and wedge. After the 
charge is smelted, it will be necessary to allow it to 
cool before tapping, so as to prevent the volatilization 
and oxidation of the zinc. The tap hole will then be 
opened and the whole charge tapped into a large fore¬ 
hearth for the separation of the metal and slag. One 
forehearth will serve ten retorts. 

Employing Blast-Furnace Under Pressure 

From this sealed retort process it is but one step 
further to my proposed blast-furnace process. I pro¬ 
pose to smelt roasted zinc ores in a blast furnace under 
pressure. Later it may develop that zinc sulphide can 
be smblted raw, as I believe it will be. To smelt zinc 
ore in this furnace it will be necessary to determine 
the slag-forming constituents contained in the ore and 
fuel and add such fluxes as will produce an easily fusible 
slag. It will probably be necessary to briquet the ore 
and fuel. 

The furnace will consist of a shaft furnace, either 
brick or water jacketed. A brick furnace would be 
inclosed in boiler plate to enable it to withstand the 
pressure. A tap provided with a stop cock will serve 
to run the charge from the furnace. A swinging valve 
balanced by weight in the flue of the furnace will regu¬ 
late the pressure. 

In operation, the pressure will be removed for charg¬ 
ing. Fuel will be charged first, and when the lurnace 
is sufficiently heated the briquetted ore will be charged 
until the furnace is filled, after which it will be sealed. 

The high-pressure air will then be turned on and the 
pressure regulated by means of a valve in the discharge 
flue. When the smelting is complete (this will have 
to be determined by experience), the blast is shut down 
and the furnace allowed to cool. When sufficiently 
cooled, the charge will be tapped into a forehearth 
for the separation of the metal and slag. 

Assuring Continuous Operation 
It will be seen that this is an intermittent process. 

Owing to the volatile nature of zinc, it is not feasible 
to tap the furnace at a high temperature, although it 
may develop in practice that this can be done. If it 
does, it will only be necessary to shut off the blast for 
a few minutes, to introduce a new charge, thus mak¬ 
ing the process practically continuous. 

The pressure necessary for this process is unde¬ 
termined. It will be well, however, to provide a 
compressor capable of furnishing air at 100 pounds*^ 
pressure. The theory is that the zinc will not vola¬ 
tilize under pressure,' but will behave the same as lead 
does under atmospheric pressure. There will be some 
danger in trying out this process, as explosive gases 
may develop in such a furnace under heavy pressure. 
I am, however, convinced that if anything is ever done 
in the smelting of zinc ores in a blast furnace it will 
have to be by some such method as that here suggested. 

Large Production of Fuller’s Earth in 1920 
The production of fuller’s earth in 1920, according 

to the U. S. Geological Survey, was 128,487 short tons, 
valued at $2,506,189, or $19.51 per ton. These amounts 
represent the largest output, the largest value, and the 
largest average price ever recorded. The output was 
21 per cent greater than in 1919; it was more than 
three times as great as in 1913 and nearly nineteen 
times as great as in 1895, the first year of production. 
The value in 1920 was 25 per cent greater than that in 
1919. 

Fuller’s earth was produced in eight states in 1920; 
named in the order of their rank in output they were 
Florida, Georgia, Texas, Alabama, Nevada, Arkansas, 
California, and Massachusetts. Promising deposits of 
fuller’s earth have been discovered also in Pennsylvania 
and Virginia. The Southern States reported 99 per 
cent of the output, Florida alone reporting about 85 per 
cent of the total. 

The imports of fuller’s earth, which for many years 
constituted the entire source of supply, also increased 
in quantity and value in 1920. During the war these 
imports naturally decreased in quantity, and with the 
cessation of hostilities they just as naturally increased. 
The imports in 1918 were about 50 per cent of the 
maximum (24,977 short tons in 1914); in 1920 they 
were 77 per cent of the maximum. During the war 
some refiners of edible oils and fats—^by whom the im¬ 
ported fuller’s earth is probably used exclusively—were 
unable to obtain a sufficient supply of foreign earth 
and were compelled to adapt domestic earth to their 
needs, and it may be that imports of this material will 
never again be so essential to the American industry. 

The imports of fuller’s earth in 1920 were 19,235 
short tons, valued at $221,893, or $11.54 a ton. These 
amounts represent an increase of 39 per cent in quan¬ 
tity and of 17 per cent in value over the figures for 
the previous year. 

’This Is not a new idea; zinc smelting under pressure in a blast 
furnace was proposed many years ago.—Editor. 
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Preliminary Roughing Concentration by Sorting, 
Jigging and Tabling—Part III’ 
Experiments With a Test Jig and With a Specially Designed 
Close-Sizing Device—The Wilfley Table as a Rougher, and 
The Results Secured by the Use of Deflectors and Baffles 

By Edward S. Wiard 
Written for Engineering and Mining Journal SOME OF THE EXPERIMENTS to be described in 

the following pages were failures, in that the pro¬ 
cedure described was never adopted on a commer¬ 

cial scale. Other tests are given which should have been 
carried further if practical conclusions were to be drawn 
from them. The aim is, however, to present those tests 
which are suggestive or illuminative, as well as those of 
immediate practical value. Some of the former kind I 
consider of more real value than the practical kind. 

flow down the inclined spout between the boards of the 
false partition and through a slot cut through the posts 
into a suitable catching receptacle. This arrangement 
also made the placing of the top discharges at the end 
of the compartments very easy. This is the position 
for them generally favored by millmen. 

When the jig was used on the roughing principle, 
making tailings and middlings, the inclined partition 
boards between compartments were removed and fine- 

pn 
H r—- 

r—-■ 

End Elevation 
. i' 

K----.>1 
Section YY 

FIG. 1. DETAILS OF EXPERIMENTAL JIG 

In the test jig, shown in Fig. 1, arrangements were 
made to convert the jig into one of any number of com¬ 
partments up to five, by having false partitions between 
the compartments. By removing any one of the 
inclined boards between compartments, the material 
flowing from the upper of the pair could be caused to 

♦Continued from Sept. 3 issue. 

mesh screens were substituted. By this means the 
water coming from one compartment could be largely 
removed, only a small part of it passing to the next. 
Water was introduced under each plunger by pipes 
from a header which ran along the top of the frame 
caps. Any desired amount could be introduced into- 
a compartment without affecting the settling and sep- 
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arative work of the respective compartments below. 
The material which was fed assayed: silver, 2.24 to 

3.12 oz.; lead, 0.04 to 0.31 per cent; and zinc, 0.22 to 
0.54 per cent. This material was jigged for the silver 
content. The low content in lead and zinc will be noted. 
It averaged less than 0.50 per cent of metal. The silver 
makes no appreciable increase in the total metallic con¬ 
tent of the ore. As there are 29,166 troy ounces in a 
ton avoirdupois, an assay of 291.66 oz. equals 1 per cent 
of metallic silver, and other amounts in proportion. 

The material to be tested consisted of a quartz, gneiss, 
and granite gangue, with small amounts of galena and 
zinc as very pure “resin jack” (sphalerite). Some of 
the silver occurred as a close associate of the galena, and 
the mineral form is either argentite or gray copper. 
Another portion of the silver occurred as isolated 
patches and grains of the several forms of silver which 
are commonly denominated gray copper. All of these 
sulphides are antimonial rather than arsenical. There 
was occasionally some dark-red ruby silver. 

The material for the tests was drawn from a mine 
dump. Occasionally rich pieces of galena were found, 
but most of the metallic contents was thinly dissem¬ 
inated through a relatively small bulk of the dump 
material. The favorable factor for jigging was the 
large proportion of waste; the unfavorable one was the 
lightness of the average mineralized piece of dump 
material. 

The material fed in the first series of tests had 
passed a 1-in. round-holed screen and was held on 1-in. 
screen. 

The adjustments of the jig were as follows: 

Comp. I Comp. 2 Comp. 3 Comp. 4 Comp. 5 
Depth of bed. 6 in. 5 in. 4i in. 4i in. 4{ in. 
Stroke. .. li in. lii in. li in. li in. 1 in. 
No. strokes per min. .. 175 175 175 175 175 
Height of discharge above 
screen. 1 in. throughout. 

Screen cloth. 10 mesh throughout. 

The first series of tests were four in number, each of 
twenty minutes’ duration. The rate of feeding varied 
from 0.975 ton per hour to 1.001 tons per hour. The 
compartments were skimmed at the end of each twenty- 
minute period; the portion of the bed one and one-half 
inches deep, resting on the screen, being removed in 
each case. Skimming began with the first or uppermost 
compartment, the upper layers of the bed of material in 
the compartment being thrown into the second compart¬ 
ment, from which the material was raked back after 
the skimming was completed. 

A similar method was used in the next three com¬ 
partments. In the last the upper layers were raked 
into the fourth and were raked back again after the 
lower layers were removed. Following each skimming 
period, the jig was again put in operation, and feeding 

FIRST SERIES JIG TESTS 

Dry Weight, •—^Average Assays —• Percentage Recovery 
Material Lb. Fer Cent Ag, 

Oz. 
Pb, Zn, 

•—Per Cent-—• 
Ag Pb Zn 

Feed. 2,395i 100 00 2 52 0 181 0.32 100 100 100 

All beds. 320i 
939i 

13.37 6 21 0 819 0 761 32 92 60.51 31 81 
Middlings. 39 22 2 83 0 064 0 183 43 97 15.86 22 43 
Bed tops. 125 5 22 2 32 0 180 0 230 4 80 5 31 3 78 
Hutches. Il8i 4,94 2 52 1 55 1 66 4 93 42 26 25 55 
Tailings. 698 29 14 1 88 0 055 0 138 21 70 8 78 12 52 
Unaccounted for I94i 3.91 

Total. 2,395J 108 32 130 72 100 00 
Assay of feed 

computed from 
pr«)auets. 2.95 0.211 0.349 

was resumed. Automatic discharges were used in all the 
compartments in this first series of tests, and in the 
summary the figures connected with the caption “All 

middlings” refer to the combined weights, average 
assays, and other like data of the four separate tests, 
as do the other figures. 

Attention is called to the figures accompanying the 
caption “Unaccounted for”; also the totals for the per¬ 
centages of each metal recovered at the bottom and to 
the right. Some slime is bound to be lost in jigging 
experimentation, and owing to the low grade of the 
material treated and of the products made, the per¬ 
centage error in assaying is great. For comparison the 
assay of the feed computed from the weights and assays 
of the products made is given at the bottom of the 
tabulations. 

In the second series of tests, five in number, the 
results of which, in tabulated form, are given below, all 
automatic discharges were removed except that of the 
last compartment. As before, the aim was to keep the 
feeding, which was done by hand, as close to the rate 
of one ton per hour as possible, and the other constants 
of the test were also the same as in the first series. 
The average rate of feeding for the five tests was 0.946 
ton per hour. 

SECOND SERIES JIG TESTS 

-—Average Assays— Percentage Recovery 
Dry Weight, Ag, Pb, Zn, 

Material Lb. Per Cent Oz. —Per Cent— Ag Pb Zn 
Feed. 3,069 100 0 3 12 0 151 0 234 100 0 ICO 0 100 0 

All beds. 492i 46.0 7 65 0 701 0 696 39 32 74 51 47 7 
Middlings dis- 

chargeNo. 5.. 366J 11.9 2 15 0 019 0 154 8.22 I 92 7 93 
Bed tops. 104 3 4 2 40 0.060 0 180 2 61 1.30 2 64 
Hutches. 87i 2 8 2.88 0.630 1 000 2 62 11 88 12 10 
Tailings. 1,833 59.7 2.00 0 034 0 118 38 29 13.61 30 04 
Unaccounted for 186 6.2 . 8 94 . 

Total.. 3,069 100 0 . 100 00 103.24 100 28 
Assay of feed 

computed from 
products. 3.03 0.166 0.250 . 

In the first series of tests 60.51 per cent of the lead 
was recovered in the beds, which formed 13.37 per 
cent of the weight of material fed, and the feed was 
graded up from 0.181 to 0.819 per cent lead, the tailings 
assaying 0.055 per cent lead. The percentage recovery 
and the percentage weight given in the tabulation is 
based on the assay and weight of the ore fed. Based 
on the weights and assays of the products made, the 
recovery of lead in the bed was 46.29 per cent and the 
beds were 14.6 per cent, by weight, of the products made 
and recovered and weighed. Attention should be 
directed to the large lead recovery made in the first 
series tests in the form of hutches. Based oh the feed, 
the recovery of lead in the hutches was 42.26 per cent. 
The recovery, on this basis, in the beds and hutches was 
over 100 per cent. The error was apparently in sam¬ 
pling the hutches. Based on the weights and assays of 
the products recovered, the percentage of lead recovered 
in the hutches was 32.34 per cent. The combined saving 
of the beds and hutches was 78.63 per cent. 

In the second series of tests, which are freer from 
error, 74.51 per cent of the lead was recovered in the 
beds, based on the figures of the feed, and 72.17 per 
cent based on the products. The respective recovery 
figures for the hutches, computed by these two methods, 
were 11.88 and 11.51. The combined savings of the 
beds and hutches were 86.39 and 83.68 per cent respec¬ 
tively. Attention is directed to the middlings, which, 
in the first series tests, is the product which came 
out of the automatic discharges placed in all five com¬ 
partments. In the second series, the only middlings 
made were from the automatic discharge of the last com¬ 
partment. It will be noted that the metallic content of 
the middlings is less than the feed. The great dis- 
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crepancy between the lead in the middlings and the feed 
is particularly striking and bears out the statement 
made in discussing the theory of jigging that it is 
impossible to remove “final middlings” by automatic dis¬ 
charges and that these devices on this class of material 
draw from all the layers of the bed in the immediate 
vicinity of the discharge and fail to draw out the 
enriched product of the lower layers. Compare the 
assays of the middlings discharge No. 5 product of the 
second series tests with those of the tailings of the 
same test and it will be seen that there was practically 
no difference between the material leaving the last com¬ 
partment through the automatic discharge and the over¬ 
flow or tailings from this compartment and the jig. 

An analysis of the assays of the beds and middlings 
of each test of the first series is furnished by the accom¬ 
panying table. The figures under the last column, 
“Compartment 5,” should particularly be compared with 
one another. 

These tests form only a small portion of some exhaus¬ 
tive experimentation done about five years ago. The 
rate of feeding was fixed by testing. A higher rate of 
feeding gave a lower recovery. Increasing the time of 
the periods of jigging increased the richness of the 
beds but lowered the saving. The dump material was 
experimented with to determine the best practical silver 

unlocking of the “inch to quarter-inch” material fed in 
the tests would fail to give any yield of concentrate or 
even of rich middling, as was demonstrated by test. 
Beyond the second compartment the material of the 
beds consisted entirely of grains which would require 
fine grinding to unlock the sulphides, 

A hand-sorting test of tailings from a jig run gave 
the following results: 

HAND SORTING OF JIG TAILINGS 

Weight, Per Cent Ag, Pb. Zn. 
1 to }-in. Tailings: Grams Weight Oz. ^Per Cent— 

Concentrates sorted out. 423 3 6 03 6 08 0 09 1 10 
Reject. .. . 1,515 2 21 60 0 68 0 01 0 30 

1 to J-in. Tailings: 
Concentrates sorted out. 347 1 4 95 7 04 0 20 1 20 
Reject. . 2,384 1 34 00 2 56 0 02 0 10 

l-in. to 12-Mesh Tailings: 
Too fine to sort. . 1,389 4 19 80 1.28 0 01 0 50 
12-Mesh material. 960 1 13 65 1.08 0.01 0 50 

Totals. 
Computed feed. 

,. 7,019.2 100 00 
2.15 0.028 0.041 

The field of middlings’ saving that these tests illu¬ 
minate is beyond that of the operations in the ordinary 
jigging mill. They show the possibilities of the Harz 
jig for extracting the last modicum of mineral. The 
argument against the use of jigs to effect this by hand 
skimming may or may not have weight, depending on 
the individual ore. With the material under considera¬ 
tion, as only 20 per cent of the original ore is between 

FIRST SERIES TESTS. COMPARISON OF BEDS AND MIDDLINGS (AUTOMATIC DISCHARGE) 

3.52 2.20 
0 20 008 
0.55 032 

TEST NO. 1 
Comp. I 

Bed 

Silver, 02. 10.96 
Lead, per cent. 0. 020 
Zinc, per cent. 0.38 

TEST NO. 2 
Silver, oz. 
Lead, per cent... 
Zinc, per cent. 

TEST NO. 3 
2 52 
0 40 
0 28 

4 88 
I 69 
1 20 

Side 
Disch. 
2.00 
0.03 
0 22 

I 20 
0 17 
0 22 

2 52 
0 08 
0 08 

•—Comp. 2—■ .—^Comp. 3 — ■— Comp. 4—■ .—Comp. 5 — 
Bed .Side 

Disch. 
Beil Side 

Disch. 
Bed Side 

Disch. 
Bed Side 

Disch 
3 84 1.88 4.48 1 44 8 12 2.80 3.84 II 60 
1.86 0. 15 0 33 0 03 1.88 0 01 0 54 0 02 
1.56 0.28 0 52 0 26 1 03 0 32 0 48 0.35 

11.84 1 76 7 20 1 60 5 68 3 32 1.36 2.24 
1 92 0 01 0.47 0 07 0.34 0 09 119 trace 
1 56 0 28 0 42 0 15 0 45 0 18 0 78 0 15 

7 04 2 40 9.00 2 08 3 68 2 56 6 96 3 00 
0.59 0 10 1 80 0 20 0 17 0 01 0 27 0 06 
0 76 0 25 1 60 0 15 0 28 0 12 0 33 0 13 

9 20 2 40 8 00 1 84 1 80 1 72 3 92 2 56 
1 24 0 06 0 76 0 06 0 09 0 02 0 32 0 06 
1 13 0 22 1 38 0 13 0. 18 0. 15 0.38 0 10 

Silver, oz. 
Lead, per cent. 
Zinc, per cent. 

TEST NO. 4 
Silver, oz. 
Lead, per cent. 
Zinc, per cent. 

extraction. In a later series of tests than the ones 
given, and without changing the constants of the second 
series tests, much better silver recovery was obtained. 
The first and second series tests are what may be 
denominated “key tests.” In these tests, in order to 
obtain all possible information on the jigging problem, 
every separate product was dried, weighed, sampled, and 
assayed. Each separate product was also subjected to a 
sizing test and each size made was weighed, the per¬ 
centage of the weight calculated, sampled and assayed 
for silver, lead, and zinc. Other tests along similar lines 
were not so complete. The first and second series tests 
are consequently better adapted to a general discussion 
of jigs in the roughing field. The lead figures through¬ 
out the tabulations will be found best suited for making 
comparisons. 

It may be thought that occasional particles of pure 
galena and blende may account for most of the recovery 
obtained. To be sure, the beds from the first compart¬ 
ment would occasionally show a piece of bedding to one 
end or side of which was attached some pure galena or 
blende, and also in the second compartment there would 
occasionally be a piece of gangue with comparatively 
coarse inclusions of galena or blende, but the number of 
such richly mineralized pieces was too small to affect 
appreciably the recovery or to warrant means for remov¬ 
ing them separately from the jig. A light crushing and 

one-inch and quarter-inch size, and as the ratio of con¬ 
centration of the feed to the beds averages about 6, the 
rate of handling of bed material per hunderd tons of 
original ore will be only 3i tons. 

The net area of the jig screens is lOJ x 16 in. To the 
ton rate of feed per hour there is consequently a total 
area of 940 sq.in. for the five compartments. As the jigs 
have to be skimmed at definite periods, two jigs, or 
twice this area, would be required if feeding is to be 
continuous, or a total area of 1,880 sq.in. 

The argument that roughing methods will require too 
large a spread of jig surface can be partly met by stat¬ 
ing what is known to close mill observers, that much 
unnecessary jig area is wasted in concentrate making 
in the average jig mill; witness the rounded marbles of 
the coarse concentrates. If the concentrate compart¬ 
ments, or jig area devoted to concentrate making, were 
smaller, the concentrate particles would travel to the 
discharges faster and there would be less opportunity 
for attrition losses, and ample area to obtain the proper 
settlement of the concentrates. I believe that if con¬ 
centrates can be made in the coarse sizes, and that if it 
is desirable to remove as far as possible the mineral 
content of the tailings and middlings made in that 
process, the proper procedure in many cases would be to 
pass the jig feeds first over Richards jigs to take out 
the concentrates; then to pass the tailings or middlings, 
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whichever term the reader prefers, from these jigs over to any desired destination. Spray water must for a 
Harz jigs with automatic discharges, using automatic similar reason be used with the other oversizes, 
discharges down to tbe point where a bed cannot be This sizing device was planned for use with the test 
formed, a point which can be determined by making jig. It was to be mounted above the cap timbers of the 
comparisons of the assays of the beds and discharges; jig, the five different sizes made by the sizing apparatus 
and finally to pass the overflow from the automatic dis- being separately fed to the upper ends of the five corn- 
charge jigs over skimming jigs. partments of the test jig, the tailings from each separate 

The number, kind and spread of the jigs required in compartment being taken away from the jig by way of 
the application of jigging on the roughing principle can the spouts between compartments. 
only be determined accurately by experimentation. In this sizing apparatus it was the intent to take 

Tailings such as those made in the two series given advantage as much as possible of the way grains will 
were, at a later time in the experimental work, again arrange themselves when a loose mass of them is 
subjected to jigging. The rate of feeding was 0.25 to vigorously shaken. Such shaking tends to bring the 
0.30 tons per hour, the other constants of the tests being largest grains to the top of the mass and to send the 
the same as in the second series already given. The 
richest single bed removed during the progress of four Feedend. 
single tests made assayed: Ag, 4.16 oz.; Pb, 0.21 per 
cent, and Zn, 0.18 per cent. 

REJIGGING JIG TAILINGS 

^Average Assays—' Percentage Recovery 
Dry Weight, Ag, Pb, Zn, 

Material Lb. per Cent Oz. ^Per Cent— Ag Pb Zn 
Feed. . 1,438 100.00 1.84 0 077 0.131 100 00 100.00 100.00 

All beds. . 390J 27.7 2.76 0.154 0.163 40.74 54 05 34.04 
Middlings. . 243 1690 1.63 0.113 0.118 15.00 24.32 15.43 
Bed tops. . no 7.65 2.40 0.010 0.130 9.98 0.90 7.45 
Hutches. 58 4.03 1.76 0.020 0 200 3.85 0.90 6.38 
Tailings. 559i 38.93 1.56 0.091 0 113 32.92 45.95 33.51 
Unaccounted for.. 76i 5 32 3.19 

Totals. . 1,438 100 00 102 50 126 30 100.00 

Result Obtained From a Close-Sizing Apparatus 

While the jig experimentation was being done on the 
wide range of size from 1 in. to i in., collateral ex¬ 
perimental work was performed with the close-sizing 
device shown by Fig. 2. It was assumed that if satis- fig. 2. cross-section of close-sizing device 

factory roughing could be done with a wide range of 
size, better results would be obtained in actual milling finest to the bottom, with a gradation of size between, 
if a practical method of close sizing could be devised It was believed that when material was fed into the 
and employed. machine in motion, the finer parts would work down 

Feed enters the device of Fig. 2 at the point marked through the interstices of the larger grains and pass 
‘‘feed end.” The compartment at that point is merely down and through the first grid, and that the coarser 
for receiving and disintegrating purposes. The screens particles, which would tend to come to the top of the 
or grids which dip down midway in the compartments bed, would discharge into the oversize spout, and that 
are strips of hard wood in which are inserted stout a similar mode of arrangement and disposal of grains 
wires which can be spaced to give any desired width of would be effected in the other compartments, 
opening. The grids are adjustable as to the depth to When the device was given a trial it was found that 
which they dip in the compartments. They are sup- the square ends of the compartments and the lack of a 
ported on cleats at either end, pierced with rows of differential motion to the shaking caused the beds in the 
vertical holes through which are passed adjusting and compartments to pack, and as the grains did not move 
supporting pins. This detail is shown in the main plan freely across the grids they quickly became blinded, 
and section of the drawing at the middle compartment The press of other more important work prevented tests 
position. At the forward end of each compartment is and changes on this device to overcome the defects 
an adjustable dam. The detail of these dams is shown revealed by operating. As it is presented it is merely 
at the forward end of the first or uppermost compart- suggestive. The device, and the suggestions which 
ments, and the mode of adjustment will readily be under- follow, are freely offered to anyone who wishes to work 
stood by an inspection of the drawing. further with it. 

The apparatus is mounted on 3-in. I-beams or slides. By introducing sprays in the bottom of the compart- 
which rest in track angles, not shown, and is shaken in ments, greater mobility was secured and the device 
a direction at right angles to the travel of the material would work after a fashion. To obtain vigorous rapid 
down through the machine. The apparatus is shaken by stratification and a rapid movement of the grains back 
an eccentric, and the center of the shaft driving the and forth over the grids, both forward and return 
eccentric is shown in the drawing. movement of the stroke must be accelerated; and to 

The material entering the first, or disintegrating, secure the best effect from the differential movement 
compartment passes into the second. Here the material the square ends of the compartment would have to be 
which could not pass the first grid would overflow into modified so as not to kill the movements of the grains 
the inclined trough between the first and second com- in the corners of the compartments. Possibly each com¬ 
partments, where, as the water entering with the feed partment would ha’^e to be built separately and be 
tends to flow down through the apparatus, leaving the actuated by separate eccentrics with varying length of 
portion of feed back of the grid dry, spray water would stroke. It was noticod during the course of the experi- 
have to be used to transport the oversize in the trough mentation that with any given length of stroke and 
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rate of rotation of the eccentric shaft one compartment 
worked very much better than the others. 

The question as to the proper dimensioning of the 
compartments for capacity and best effect received no 
attention, as the experimentation was too brief to enter 
into questions of this sort. For the same reason, no 
experiments were undertaken to determine the proper 
positions of the upper edges of the dams and whether 
or not the grids should be carried partly or all the way 
to the bottom of the compartments. If there were per¬ 
fect interstitial stratification it would be unnecessary to 
carry the grid wires to the bottom of the compartments, 
but on practical grounds this course would probably be 
necessary. 

During the duration of the tests the strokes of the 
machine ranged from 1 in. to li in., and the number of 
strokes from 175 to 270. 

Experiments With the Wilfley Table as a Rougher 

One of the earliest uses of the Wilfley table as a 
rougher was in the Utah Copper Co.’s mills, the modified 
table being known as the Garfield table. This was not 
strictly a roughing device in the sense used in these 
articles, for the whole feed of the plant crushed to about 
12 mesh was fed to a battery of tables, and two classes 
of middlings were made. At the time of the installa¬ 
tion of the Garfield tables the material which discharged 
from the side of the deck was ground fine and passed to 
vanners for a finishing treatment. The rest of the 
material discharging from the deck, or the richer of 
the two classes of middlings made, was lightly ground 
and further concentrated on ordinary Wilfley tables 
with re-treatment of the “tailings” from these machines 
on vanners. 

The capacity of the Garfield tables on Utah Copper 
ore was about 100 tons per day per deck. The deck 
was of the standard type, and the whole surface was 
riffled. The riffles were spaced IJ in. apart, were f in. 
deep at the head-motion end and tapered to it in. at a 
diagonal line drawn from the water-box side of the deck 
to the lower corner. From this line to the end of the 
table the riffles were uniformly of i-in. depth. The 
transverse inclination of the deck was very great. To 
make the front sides of the riffles as nearly vertical as 
possible the lower surface of the riffles, or their contact 
surface with the deck, was cut with a bevel. The wear 
and tear on these decks even with so comparatively 
finely ground roughing feed as 12 mesh was great. To 
prolong the life of the riffles hard wood was substituted 
for soft wood. 

Resume of Theory of Action of a Wilfley Table 

In treating coarse material on tables of the Wilfley 
type, riffles are a necessary “evil.” The chief function 
of riffles is to stabilize the paths of the various layers 
stratified out by the shaking action. The riffles keep 
the bed of material on the deck spread out to a uniform 
depth. They protect the lower layers so that the course 
of these down the deck is nearly or very nearly in the 
line of the head motion. The upper layers, which are 
more nearly waste or tailing layers, not being so well 
protected by the riffles, are more under the influence of 
the transverse inclination of the deck and the wash 
water and tend to follow a diagonal path down the table, 
discharging at some point on the long or tailing side of 
the machine. If no riffles were on the deck, the material 
fed would take a diagonal course down the table, the 
richer layers, as before, being those nearest to the deck. 

The sand or waste would tend to shift to some extent 
during this diagonal movement, reporting largely at the 
tailing side of the deck, and the concentrate would tend 
to report at the concentrate end, but variations in the 
rate of flow of the wash water and the speed of the table 
would make the paths of the grains more variable than 
they are when it is riffled. With all shaking tables, the 
head-motion component of the force acting on the par¬ 
ticles has a much greater effect than the transverse 
component produced by the inclination of the deck and 
the wash water. 

Let the reader lay a sheet of paper on a table to repre¬ 
sent the deck of a Wilfley tabl6. The upper right-hand 
corner of the sheet will be the feeding point; the lower 
edge, the concentrate discharge end, or, in roughing 
problems, the middling discharge portion, in part. The 
left-hand side of the sheet will be the tailing discharge 
side. Now, if the right hand be placed on the paper 
with the long axis of the hand corresponding with the 
diagonal line from the upper right-hand to the lower 
left, and the left hand be placed over the right, then 
there will be a representation, by the finger tips, of the 
stratification which ensues soon after the feed reaches 
the deck. Roughly speaking, the finger tips of the lower 
or right hand will represent the heavier portions of the 
feed and those of the left hand will represent waste or 
middling. 

If, now, the two hands be slowly shifted past one 
another with the finger tips as a pivot, a representation 
will be obtained of the shifting or separation of the 
waste and concentrate bands from one another as the 
feed travels down the table deck. The shifting of the 
hands must not be carried to the point where there is an 
opening between the hands, because that would indicate 
a perfection of separation which it is impossible to 
obtain on a shaking table. 

As is well known, the overlapping of the bands of 
material fed to a Wilfley or similar deck at the lower or 
discharge points, preventing sharp lines of demarcation 
and clean cutting of discharging products, constitutes 
the chief theoretical objection to the use of decks of this 
kind for concentration purposes. It would be expected 
that if the deck were increased in length over the pres¬ 
ent existing standard lengths, and in the direction of 
the diagonal resultant line of the motion of the par¬ 
ticles fed, a much better separation of the various grades 
of material fed would result. The various bands tend 
to become wedge-shaped as they proceed down the table, 
but the spreading-out action of the individual band is 
less in amount than its shifting or divergence with 
respect to the others. This mode of overcoming the 
overlap of the bands has been tried with some degree of 
success. 

It might also be expected that, by the use of deflectors 
and the rearrangement of the riffling, the bands might 
be made to pursue axes more nearly transverse than 
longitudinal, and that the same effect that can be 
secured theoretically by a deck very long on the diagonal 
line—viz., reduction of the overlap—could be obtained. 
It was with this thought in mind that I worked in 
attempting to get better separation and greater capacity 
from the Wilfley table. It may be stated at once that 
the experimentation which involved using deflectors and 
rearranging the riffling did not result in a practical 
increase in the saving. The reason seems to be that 
though the axes of the bands are more widely separated 
by the use of deflectors, the individual bands become 
more widely spread out and form more obtuse wedges. 
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and this action largely overcomes the good effect 
which is obtained by greater divergence of the axes 
of the bands. 

By the use of deflectors much greater capacity was 
obtained than could be had with the Wilfley deck riffled 
in the ordinary way. The tendency of material fed to 
the ordinary shaking deck is to follow the diagonal line 
from the feed corner to the opposite or lower corner. As 
the rate of feeding increases, the tendency to build up 
and pack and dry out on this line becomes marked. If 
very coarse feed, say up to a maximum of 4 in., is fed 
to a Wilfley riffled in ordinary ways, very shallow riffles 
will be found to give the greatest capacity and all-round 
best effect. The shallow riffles allow the feed to spread 
out, which deeper ones do not. The objection to shallow 
riffles is that they do not allow of good stratification, 
and, theoretically, the coarser the feed the deeper the 
riffles should be. 

My present trend of thought regarding roughing 
decks is toward a highly inclined deck, with deep 
riffles arranged parallel to the head motion of the 
machine, and a long sharp stroke. Judging by expe¬ 
rience with the McKesson-Rice screenless sizer, the 
wear and tear would be much less with highly inclined 
decks than with gently sloping ones. 

Spreading of the Feed on a Wilfley Deck 
BY Deflectors 

The material fed in the experimentation ranged down 
from 4 in. The Wilfley roughing table as first received 
was completely riffled over its whole surface. At the 
beginning of the tests with this table, the concentrate 
end was raised 8 in. higher than the head-motion end. 
Before the riffles with which the table was originally 
provided were removed, the difference in the two points 
was increased to li in. This increase in longitudinal 
slope did not have a favorable effect on the tailing bands, 
which failed to shift transversely to any marked degree, 
so the experiment was not continued. 

The deck was then cleared of the original riffling and 
forty-four new riffles were nailed on. The longest riffle 
on the tailing side of the machine was 4 in. at the upper 
end, tapering to 4 in. at the lower end; the shortest 
riffle at the feed-box side of the deck was 721 in. long 
and was placed parallel to the line of the head motion, 
3 in. from the inside edge of the deck. A baffle 231 in. 
long was secured to the deck in front of the feed box 
and parallel to it. A series of deflectors, radiating from 
the feed box, were secured to the top of the riffles. 
These deflectors were more nearly athwart the line of 
the head motion at that end of the deck than were those 
starting at points nearer the lower end of the feed box. 
The inclination of the line of deflectors to the line of the 
head motion decreased going down the deck. Naturally, 
the deflectors were closest together at the feed box and 
most widely spread at their ends on the tailing and con¬ 
centrate side and end. 

After the deflector blocks were put on they were 
sawed out between adjacent pairs of riffles, skipping 
every other pair. This left pieces of deflector blocks 
spanning two riffles, alternated by open spaces. A 
grain, passing through the open space between two 
riffles, would, in its passage down the deck between this 
pair of riffles, encounter the next deflector, where it 
would bridge the two riffles. 

The first line of deflector blocks began 24 in. from the 
motion end of the deck and reached the tailing side 56 
in. from the low’er end of the deck. The next line began 

3 in. lower down on the feed side, and at the tailing end 
the first and second lines of blocks were 16 in. apart. 

Difficulties were encountered. The deflector system 
did not increase the divergence of the axes of the 
various bands, but it did increase the sharpness of the 
gradation from coarse material, discharging at the tail¬ 
ing side, to the finest material leaving the machine at 
the concentrate end of the deck. An additional baffle 
had been placed at the end of the feed box, attached to 
the deck at right angles to the line of the head motion, 
on the supposition that it would help throw the feed 
transversely out on the deck. The actual effect of this 
baffle was to crowd the feed up against the first line of 
deflector blocks. Eventually, owing to this action, all 
the space in front of the lower half of the feed box was 
filled up solidly with grains. In the deflector space 
immediately outside of the choked area there was also 
more or less chokage during the progress of the tests 
with these wooden block deflectors. Chokage would 
begin under one or more deflector blocks, and when a 
relatively large area had filled up the feed would ride 
over the blocks and proceed down the table in masses. 
There was also much choking and “drying out” in other 
parts of the deflector system. Large grains would lodge 
under deflector blocks and dam up other grains back of 
them. 

In later tests with these wooden deflector blocks the 
whole area occupied by the deflector system was sprayed 
from a battery of spray pipes suspended above the deck. 
The spraying system consisted of a header from which, 
at intervals, ran stub pipes which were carried parallel 
to one another across the table. Spray pipes with very 
small openings were screwed into the stub pipes at 
right angles to them and with regular spacing. A rela¬ 
tively small amount of water, evenly distributed in the 
form of rain or mist, was found more effective in over¬ 
coming “drying out” than a larger amount of water 
issuing in distinct streams. It is merely necessary to 
keep the grains moist with a thin coat of water running 
over them to prevent them from adhering. The spray 
water did not overcome the chokages. In later tests, 
when the problem of overcoming chokages around deflec¬ 
tor systems was solved, the sprays were found to be 
unnecessary and were removed. 

In the next series of tests the radiating deflector block 
system was replaced by continuous deflectors placed 
athwart the line of the head motion. These continuous 
deflectors were placed parallel to one another, and all 
ended at the tailing side of the table. The continuous 
deflectors were made of strips of wood S in. deep and 
4 in. wide and the various deflectors were spaced 24 in., 
center to center. To overcome crowding and packing at 
points near the feed box, the riffles in that vicinity were 
reduced in depth. The reduction in depth was carried 
in the area immediately facing the feed box and for the 
same length. The riffle nearest the feed box was cut 
down to a uniform depth of 4 in. Going toward the 
tailing side of the deck the succeeding riffles were also 
cut down in depth, but there was increasing reduction 
in the cut removed until riffle No. 17 was reached, 
which, for the length of the feed box, was 4 in. through¬ 
out. The rest of the riffling system was allowed to 
remain unchanged. 

The deflector system was carried over the deck at a 
uniform height from it. When crossing the riffles, 
little filling-in pieces of wood were used to support the 
deflectors and maintain their height above the deck. 

In later tests which followed those employing the 
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arrangements recited, and in order to deflect the feed 
out on to the table as quickly as possible, a system of 
baffles was installed. These ranged in depth from J in. 
at the head-motion end of the deck to A in. at the feed- 
box end, and with lengths ranging from 9 in. at the 
head-motion end to 15 in. at the feed-box end, and with 
spacings of 3 in. from center to center of baffles. These 
baffles were secured to the deck under the feed box and 
were placed at right angles to the line of the head 
motion. Where they crossed the riffles the latter were 
cut out to receive them. 

The first four baffles were 1 in. wide, the next four i 
in. wide, and the last nine were I in. wide. The baffles 

fig. 3. ARR.\NGEMENT OF WIRES PLACED ON TOP 

OF RIFFLES 

Wire List: 37 wires spaced 2i in. c. to c. starting at head-motion 
(*nd ; 3, No. 5 ; 4 each. Nos. 6 to 12 inc.; 3 each, Nos. 13 and 14 ; 

Washburn & Moen’s English Gage 

were found to have a beneficial effect in classifying the 
feed preparatory to entering the deflector system, but 
the cleats, as placed on the deck with the spacing given, 
were found to be too obstructive, and their depths and 
number were gradually reduced. In the final arrange¬ 
ment, the first cleat was placed under the feed box 14i 
in. from the motion end. The rest of the cleats com¬ 
prising the baffle system, eight in number, were spaced 
6 in. apart. The first cleat, which was 9 in. long, 
tapered from a depth of i in. at the feed-box side to 
A' in. at the other end. At the lower end the baffle cleat 
was 13i in. long, and A in. deep at the feed end, tapering 
to fff in. The intervening cleats varied as to depth and 
length between these two extremes. 

In the final arrangement of baffles and deflectors the 
baffle arrangements remained as just described, but the 
wooden cleats were replaced by wires. The arrange¬ 
ment ’and size of the wires is shown in Fig. 3. The 
baffling arrangement is not shown. 

The feed which was available at the time these rough- 
ing-table tests were made did not exceed 70 tons per 
day. At this rate of feeding the table was underloaded 
with ;l-in. material. The table would have taken 100 to 
125 tons per day or possibly more. On material of the 
grade of that used in the jig testing, and containing 
about 0.25 per cent lead, a 75 per cent recovery was 
obtainable, with a concentrate running about 1 per cent, 
and a ratio of concentration around 6. Recovery of the 
associated silver and zinc was somewhat less. Prac¬ 
tically similar results were obtained with the Empire 
table, but with not as heavy a rate of feeding. 

With the wire deflectors there was practically no 
stoppage. It had been planned as a safeguard on this 
point, if the experiments had been continued further, 
to mount the deflector wires in a hinged frame which 
could be raised up by the attendant from time to time to 
get rid of any damming action from an incipient stop¬ 
page. No observations were made on the wear and tear 
on the deflector wires; none developed, but the amount 

put over the deck was too small to have given any 
information on this point. The possibility of wear and 
tear of the deflector wires, of stoppages caused by them, 
and the failure to obtain a better recovery than could be 
obtained on the Empire roughing table caused me to 
adopt an Empire machine in the plant for which the 
roughing experiments w’ere made. Had the Empire 
table been available at the beginning, the deflector 
experiments would not have been made. 

Empire Table 

A general view of this machine is shown in Fig. 4. 
This table has less capacity than the rougher which was 
developed by experimentation. The deck shown in the 
illustration is 4 ft. wide by 10 ft. long. In the experi¬ 
mental work strokes up to 6 in. were tried. When the 
inventor later began to manufacture the machine, he 
recommended a length of stroke from 2 to 4 in. The 
number of strokes per minute varies from 140 to 160. 
The general action of the machines, except the greater 
length of stroke, is similar to the ordinary shaking table, 
but this great length of stroke gives great mobility. 
Very slight changes in the transverse slope of the deck 
make great differences in the positions at which the 
bands discharge at the side and end of the deck. 

On i-in. material the capacity of the machine is about 
60 tons per day. The serious objection to this and other 
shaking tables when coarse material is being fed is the 
tremendous wear and tear. Ordinary linoleum and 
wooden cleats will be completely worn away in a week 
or two of use. The linoleum stands up better than the 
riffles, the latter becoming shreds and scraps in half the 
time that the linoleum takes to wear out. This makes 
the cost of upkeep unduly high. 

Suggested improvements in the riffles extend all the 
way from replacing softwood with hardwood riffles to 
brass, steel and special cast-steel riffles. It has been 
suggested that iron or steel decks be used, or cast-iron 

fig. 4. THE EMPIRE ROUGHING TABLE 

decks in which is embedded abrasive material as is 
found in patented stair treads. A deck made of material 
of this sort might resist wear well, but it might offer 
too great resistance to the passage of material over it. 
A pyroxylin-coated deck has recently been patented. 

The Empire table of the rougher type mentioned is no 
longer manufactured. It has been improved mechan¬ 
ically, and is now being sold to do the work of and com¬ 
pete with standard concentrators. If the problem of 
wear and tear could be solved, a long-stroke machine 
could be successfully used in the solution of many ore- 
dressing problems. 
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Mining Engineers of Note 
F. F. Sharpless Frederick fraley sharpless, the newly 

elected secretary of the American Institute of 
Mining and Metallurgical Engineers, enters upon 

his new duties after two years of experience in a 
similar position with the Mining and Metallurgical 
Society of America. Mr. 
Sharpless became a mem¬ 
ber of the Institute in 
1889, soon after com¬ 
pleting his college 
course, and since then 
he has been intimately 
connected in varying 
capacity with the min¬ 
ing industry, his work 
as an engineer taking 
him into many parts of 
the world. Born in 
Chester County, Pa., 
which is known for the 
great variety of its 
minerals, his father a 
mineralogist. Sharpless 
became a collector of 
minerals at the age of 
fourteen, and by the time 
he was ready for college 
had an interesting collec¬ 
tion. At the Normal 
School in West Chester, 
his home town, he 
developed a taste for 
chemistry, and, following 
his inclination, went to 
Ann Arbor, where he 
took his bachelor’s 
degree in 1888. In his 
senior year at Michigan 
he became interested in 
metallurgy, mining, and 
geology, which he attrib¬ 
utes to his studying un¬ 
der Prescott, Cheever, Pettee, and Alexander Winchell. 

Upon his graduation he went to Houghton as instruc¬ 
tor, and later became professor of metallurgy, ore dress¬ 
ing, and assaying. Leaving there in 1894, he went to 
Minneapolis and opened a chemical laboratory in asso¬ 
ciation with Horace Winchell. The work of the labora¬ 
tory was entirely on ores, and Sharpless says he soon 
discovered that he lacked practical experience in mining 
and metallurgy. So, treating the defect in drastic 
fashion, he gave up the laboratory in 1897 and went to 
California, where he worked in various mines and mills 
on the Mother Lode under the management of R. A. 
Parker and W. L. Honnold. Finally he became manager 
of the California Copper Co., which had a mine at 
Daulton and a 150-ton smelter at Madera. Here he 
remained until the mine was worked out and the 
furnaces could secure no more ore on which to work. 

Following his California experience. Sharpless made 
several trips into Mexico on examination work. In 1900 
he became connected with the Consolidated Mines 

Selection Co., Ltd., of London, and for twelve years 
acted as that company’s American representative. In 
this capacity he traveled not only throughout the West, 
but into British Columbia, the Yukon, Alaska, Mexico, 
and Central and South America. The work consisted in 

making examinations 
and reports upon mining 
properties in all stages 
from prospect to aban¬ 
donment, some of which 
were occasionally taken 
under development or 
operated by him. The 
fund of information 
gathered on these trips 
was often of exceeding 
interest and sometimes 
of much commercial 
value to his principals. 
In particular, a year in 
Colombia was especially 
valuable, and Sharpless 
was able to send back to 
England much data re¬ 
garding the mineral re¬ 
sources of that country. 
Soon after this, English 
capital began to come 
into Colombia rather 
freely, and it is said that 
returns have been very 
satisfactory. Following 
his visit to Colombia, 
Sharpless went to Asia 
Minor to examine and 
report on mercury mines. 
Two of them, one at 
Koniah and one at Kara- 
bournou, were taken up 
and developed, and Scott 
furnaces were installed. 
The venture at Kara- 

bournou was a success. Later, opportunity presented 
itself for Sharpless to spend a season on the Gold Coast 
of Africa, examining mines and prospects, in both of 
which his principals secured an interest with satisfac¬ 
tory results. During the last eight years Mr. Sharpless 
has been engaged in independent consultation, his 
work covering the United States, Canada, and Mexico. 

Mr. Sharpless comes of Quaker stock, and is a member 
of the Quarterly Meeting at Westbury, Long Island, 
where he makes his home. He was married in 1892, 
and it is set down in the Transactions that he and his 
bride attended the Plattsburg meeting of the Institute 
that year, as a wedding trip, and were given a reception 
on Lake Champlain, at which Dr. Raymond officiated. 
He was also among the members that went abroad in 
1889 as guests of European mining engineers. He 
became a charter member of the Mining and Metal¬ 
lurgical Society upon its organization, and in addition 
to serving twice as secretary, as already stated, has also 
been vice-president of that society. 
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Handy Knowledge 

Shaft Surveying at the North Star Mine, 
California 

By g. s. 
Written for Engineering and Mining Journal 

A detail of the general method of carrying an azimuth 
into mine workings through a vertical shaft was used 
at the Central shaft of the North Star Mines Co. at 
Grass Valley, Cal., between 1900 and 1903, and I believe 
it to be of general application. The line was carried 
down by the two-wire method, using piano wires 
strained to about two-thirds of their safe strength. 
The shaft was 1,600 ft. deep. Any error in the method 
employed will arise principally from the difficulty of 
locating a line through the wires. 

It is customary to set the transit up on a line through 
the wires and at the same time on line with permanent 
survey points underground so as to read the angle be¬ 
tween them, or, by prolonging the line, set two under¬ 
ground points on the same azimuth as that on the 
surface. The former method is preferable and of more 
general application. The arrangement of points and 
position of the transit in the sketch was made to avoid 
the necessity of putting the transit on both lines at once 
and so, by avoiding this difficulty, increase the speed of 
reading the angles. 

The wires are a and 6. The permanent survey points 
are c and d. The transit is set up approximately at the 
point X, the intersection of the two. As the point x 
lies on the intersection of the two lines, it is for the 
time indeterminate. The line cd may be located and 
drawn on a stationary flat surface so that the line 
through the wires will fall on it. The transit is then set 
up on this line and nearly enough on line with the wires 
so that any movement necessary to bring it accurately 
in line with them is within the limits of the movable 
head. The base of the instrument should be as nearly 
level as may be to facilitate shifting and releveling be¬ 
tween observations. • 

As in deep shafts the wires are never still, the limits 
of their swing are measured by reading on draftsman’s 
scales set as close behind the wires as possible without 
touching them. Both wires and scales are illuminated 
by shaded lights set a little to one side but shining away 
from the observer! It is most convenient to have the 
transit so close to the wires that only one is in focus at 
once. It will avoid confusing the wires when watching 
the swing. 

The necessity of putting the instrument on the line cd 
is avoided by fastening a scale behind the plumb line 
hung from the point d. If the instrument is set up at y 
instead of x, the angle ayz may be measured by the in¬ 
strument and the angle zed calculated by measuring the 
distances cd and zd. The distance cd should not be less 
than 50 ft. At that distance the arc subtended by one 
minute is approximately 0.0145 of a foot, and may be 
easily estimated by reading the scale. 

The observer, by noting the limits of swing, deter¬ 
mines their centers on the scales by averaging, and puts 
the instrument on line with points on the scales instead 

of the moving wires. The angle ayz is then measured 
and the distance zd determined by observation. The 
scales at a and 6 are then moved slightly endwise, the 
instrument is shifted on the sliding head, again brought 
into line, and the operation repeated. The observer is, 
therefore, not influenced by his former readings. As the 
alignment of the instrument with the wires is the least 
accurate part of the process, as many shifts of the in¬ 
strument and new determinations as possible should be 
made. It may be desirable to repeat the angle once. 
In the case cited, because of a peculiar defect in the 
transit, the angle was read once and repeated, and the 
instrument was then reversed and the angle read again 
and repeated. 

The accuracy of measurement increases with the num¬ 
ber of observations if they are independent and there is 
no constant error. 

DIAGRAM .SHOWING METHOD OF SHAFT SURVEYING 

The wires must be set on the surface with great care 
and checked afterward, or, preferably, watched by an 
instrument man during the observations. A draft of air 
from a connection with the shaft on a level above may 
push the wires more or less constantly out of position, 
but in this event the azimuth need not be carried down 
from the surface but only from the lowest level on which 
there are connections with the surface. Compressed air 
pumps or drills may be shut down while the survey is 
being made. 

The usual precautions to see that the wires hang free 
must be taken. It is naturally best to use wires hung 
in different compartments as far from each other as 
possible, as this increases the base and the probable 
accuracy of an individual measurement. The wires 
swing slowly and a series of measurements takes a con¬ 
siderable time. 

It is well to make the observer as comfortable as pos¬ 
sible, because doing so probably will be reflected in more 
rapid and accurate results. A stool or chair may be pro¬ 
vided for him while he is watching the swing of the 
wires, as he may be staring continuously at them 
through the instrument for some hours. 

After wires, lines, and instrument are set, the observ¬ 
er’s assistant has nothing to do but watch the lights and 
occasionally move the scales behind the wires. He will 
save time for the observer by acting as recorder for 
scale and angle readings. 
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A Review of Drilling—Part III* 

By George J. Young 
Western Editor, Engineering and Mining Journal 

Drill Shanks and Removal of Cuttings 

Properly shaped and accurately dimensioned drill 
shanks play their part in the drilling program. Under¬ 
sizes and oversizes cause trouble with chucks and result 
in unnecessary delays. Overlength shanks decrease the 
efficiency of the drill. Worn chucks are also a source of 
trouble. 

The use of hollow steel with an internal jet of air 
and water has resulted in a marked improvement in 
drilling rates for horizontal and down holes. The 
cushioning effect produced by a thick mass of sludge 
in the drill hole has been reduced and the need for 
pumping or blowing out down holes avoided. The net 
result has been a gain in effective drilling rate. Water 
tubes cause some trouble, but if the blacksmithing 
work has been carefully done, both breakages of water 
tubes and stoppages due to clogged steel are min¬ 
imized. Some trouble is encountered in soft rocks by 
the hole in the steel plugging up, due to the forcing 
of a core into the hole. Where trouble of this kind 
persists, the remedy appears to be to use a side hole 
instead of the usual arrangement. 

With lower drilling rates, the removal of cuttings 
is not difficult, but with drilling rates of a foot or more 
per minute in down holes, holes have frequently to be 
blown out with an air tube. Piston drills using hollow 
steel have operated advantageously under these condi¬ 
tions.^ 

Blacksmithing 

Good drill sharpening and hardening are essential 
factors in securing efficient drilling. Accurate sizing 
of bits and shanks must be attained, or lost time 
results in drilling operations. The use of power sharp¬ 
eners, oil furnaces in which pyrometric control is pos¬ 
sible, and complete shop equipment has removed to a 
large extent the personal factor in drill sharpening, and 
it is entirely possible for an intelligent blacksmith 
to turn out drills which will meet the most exacting 
requirements of the mine. Gilman advocates inspection 
of drill steel before it is sent to the mine, and lists 
the fol’.owing requirements: 

Drilling Rate 

Without specification of diameter of drill hole, air 
pressure and type of machine, as well as direction of 
drill hole and method of removing cuttings and nature 
of rock drilled, the drilling rate is not significant. Hard, 
tough rocks have been drilled at as high a rate as 12 
in. per minute and rocks of intermediate class have 
been drilled at 18 in. per minute and upward. Up holes 
are drilled faster than down holes. As long as a drill 
bit retains its cutting edge it will maintain its initial 
drilling rate. In piston drills the drilling rate dimin¬ 
ished as the depth of the drill hole increased, but with 
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FIG. 1. RELATIVE DRILLING RATES 

Dotted lines show I’ange in drill diameters for holes of given 
depth for i-in. change in diameter for follower drills: solid lines 
are for iV-in. change in diameter. (a) Relative drilling rates. 
The drilling rate for a 2-ln. drill hole is assumed to be 1.00. 
Drilling rate is inversely proportional to •the square of the diam¬ 
eter of drill hole, according to theoretical considerations, but is 
not practically so. 

“That the drill steel is straight and the bit and shank are 
formed in alignment with the steel body that the shank is 
of the proper length and shape; that the lugs or collar at 
the base of the shank are of the proper diameter and length; 
that the hole throughout the steel is of the proper size and 
free from obstruction; that the striking end of the shank is 
flat and square, with the inner and outer edges slightly 
rounded; that the bit is of the proper shape, with the cutting 
and reaming edges formed full and to the required size; that 
the gage of the bit is of the correct size for the length of 
the steel; that the reaming edges of the bit are concentric 
with the axis of the steel; that the angle of the reaming side 
corresponds to the standard that may be established for the 
existing conditions; that there are no sharp corners at the 
shoulder where the bit blends into the steel body; that the 
steel is free from cracks and other imperfections which 
might result in breakage when put into service; that the 
steels are of the proper length to correspond to the estab¬ 
lished length of steel change.” 

‘Continued from the September 3 issue. 
•Mine and Quarry, “Choosing the Right Rod Drill,” .John F. 

Berteling, July, 1918, p. 1071. 

hammer drills the driller rate does not greatly diminish 
except when drill bits become dulled. Theoretically, as 
follower drills are of smaller diameter, the drilling rate 
should increase in inverse proportion to the square of 
the diameter of the drill hole. The last part of a drill 
hole should drill at a faster rate than the first. This 
is probably true to a limited degree, but other factors 
enter (the tightness of the smaller diameter holes and 
the sludging of the drill hole, for example) and 
the drilling rate approximately remains constant or 
does not greatly increase for the depth of the drill 
hole. In Fig. 1, relative drilling rates, calculated on 
a theoretical basis, are given for holes of different 
diameters. For a given mine, drilling rates for differ¬ 
ent rocks and types of drills should be determined for 
a drill hole of given diameter and the working air 
pressure. These results are valuable as a basis of com¬ 
parison. 

To he continued. 

i: 
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The Petroleum Industry 

The Fossil Oil Field* 
The Fossil oil field is in Lincoln County, Wyo., about 

six miles west of Kemmerer and about four miles east 
of Fossil. Generally speaking it lies in the eastern 
part of T. 21N., R. 117 W., but future development may 
extend it north into the southeastern portion of T. 22N., 
R. 117 W. The field, as developed so far, occupies a 
portion of Sec. 11, 14 and 23, T. 21N., R. 117 W. 

The geology of the southwestern portion of the state 
is somewhat different from that of the remainder of 
the state, especially in the matter of terminology. The 
particular difference lies in the fact that the oil-bearing 
sands are apparently found at much higher horizons 
in the Cretaceous system in southwestern Wyoming 
than in other parts of the state, notably central 
Wyoming or the Salt Creek district, and the Big Horn 
Basin. 

In the Fossil field and also in the Dry Piney-La 
Barage districts, oil has been found in the Evanston, 
Adaville, and Hilliard formations, which correspond 
roughly to the Mesaverde and Pierre formations in 
other parts of the state. So far, no oil has been found 
in the Mesaverde formation in central or northern 
Wyoming, and only little oil has been found in the 
Shannon sand of the Pierre formation. On the other 
hand, the principal oil-producing sands of central, north¬ 
ern, and eastern Wyoming are found in the Frontier, 
and lower formations of Colorado age, and in the 
Cloverly or Dakota sands of lower Cretaceous age. 
This condition indicates a change in the character of 
the upper Cretaceous formations going west and south¬ 
west from central Wyoming. It has also been noted 
that the Frontier formation, which contains the famous 
Wall Creek sands of the Salt Creek oil field, tends to 
become likewise less productive as one goes west from 
central Wyoming, and the oil appears to have collected 
above the Frontier formation and below it. 

In the Fossil field the Evanston formation, which is 
the upper member of the Cretaceous system, is exposed 
in a small area in Secs. 14 and 23. Underlying this 
will be found the Adaville and Hilliard formations, 
both of which are likely to carry oil in commercial 
quantities. In and surrounding the field are escarp¬ 
ments composed of Tertiary deposits, such as the Green 
River, Knight, and * Almy formations. Structurally, 
there is an anticline running in almost a north and south 
direction through Secs. 2, 11, 14, and 23 of this town¬ 
ship. The north and south extensions of the anticline 
are covered and concealed by the Tertiary formations, 
which are unconformable with the underlying Cretaceous. 

Judging from the development that has taken place, 
it is believed that the axis of the anticline extends 
from about the northeast corner of Sec. 35, T. 21N., 
R. 117 W., to the southeast corner of Sec. 34, T. 22N., 
R. 117 W. There appear to be two oil horizons and 
one gas horizon so far developed. A number of shallow 
wells have been drilled in this field, and in these the 
first sand has been found at depths ranging from 100 

•Abstract of Press Bulletin, No. 11, G. B. Morgan, State geol¬ 
ogist, Cheyenne, Wyo. 

to 250 ft. and the second sand at depths ranging from 
250 to 450 ft. The first sand is a thin sand contain¬ 
ing a heavy black oil, which is reported to be a high- 
grade lubricating oil of about 24 deg. Be. The wells 
in this sand are pumped, and the production is only a 
few barrels per day per well. The second sand produces 
a high-grade oil of paraffine base, having a greenish- 
brown color and containing a high percentage of gas¬ 
oline. The wells in this sand are pumped and will 
produce from 5 to 25 bbl. per day. 

There are also a number of oil seeps in this small 
area, especially in Sec. 23. These seeps probably come 
mostly from the upper or black oil sand. In Sec. 35 
of this township are several gas wells reported to be 
about 800 ft. deep. These wells are now flowing gas 
and sulphur water. Without knowledge of the logs, 
it is impossible to state from what sand the gas is 
derived. Little practical and systematic development 
has taken place in the field so far. 

Rumanian Petroleum Production 
Special Correspondence 

The following official figures, just published, show 
the petroleum production of the principal companies 
operating in Rumania during the months of May and 
June, 1921: 

Production in Tons 
Name of Company -- 1921-- 

June May 
Steaua Komana. 17,704 19,150 
Astra Romana. 22,358 29,340 
Komana .\mericana. 20,000 20,720 
Internationala. 4,535 4,784 
Creditul Minier. 5,408 
Concordia. 2,022 3,692 
Orion. 1,635 3,588 
Nafta. 2,381 1,330 
Rumania Consolidated Oil Fields. 1,036 1,730 
Chiciura Oil Fields of Rumania. 79 469 
Colombia. 1,553 1,742 
Aqui la Franco Romana. 755 994 
Anglo Komana. 305 362 
Romana Belgiana. 256 102 

The production of the other companies operating in 
the country is so trivial that it is of no account. The 
total production during the month of June amounted 
to 78,000 tons, and during the month of July the pro¬ 
duction has even more decreased, amounting to not more 
than about 2,000 tons per day. 

Pierce Junction Field Active 
Special Correspondence 

Pierce Junction, eight miles southwest of Houston, 
is rapidly developing into an oil field of prominence. 
Recently the Brooks well, on the Howe lease, 1,400 ft. 
from the Snowden & McSweeney No. 1 Cain well, came 
in at 3,840 ft., flowing 6,000 bbl. It was later pinched 
down and is flowing 2,000 bbl. through a 3-in. choker. 
The Snowden & McSweeney well is also flowing this 
amount. The Gulf Production Co. will drill seven wells; 
Cullen & Co.,, two; Atlantic Oil & Refining Co., one, 
and the Humble Oil & Refining Co., one. 

It is expected that before the end of the year Pierce 
Junction will be one of the largest producing oil fields 
on the Gulf Coast. 
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Technical Papers 

Nickel Refining—In The Mining Jour¬ 
nal for July 23 and 30 (15 George St., 
London, E.C.4, England; price, 8d. each) 
is an article describing the Haglund 
electrolytic nickel refining process. This 
process has been demonstrated at the 
Eamle smelting works, in Norway, but 
has not been operated on a commercial 
basis. In the Haglund process an al¬ 
most neutral copper-free nickel sul¬ 
phate solution is electrolyzed between 
sheet-iron cathodes and lead anodes, 
the latter, the insoluble anodes, being 
surrounded by diaphragms in which 
acid is liberated. The anolyte is neu¬ 
tralized by granulated copper-nickel 
matte in the presence of air, dissolving 
nickel and some copper, which latter is 
removed by cementation. Enriched in 
nickel, the solution returns to the cath- 
olyte, which is circulated independently 
at a speed several times as great as 
that of the anolyte. Many advantages 
over the Hybinette process are claimed. 

Mineral Resources—Recent publica¬ 
tions of the “Mineral Resources of the 
United States” series include: “Gold, 
Silver, Copper, Lead, and Zinc in the 
Eastern States in 1920,” eight pages; 
“Gold, Silver, Copper, Lead, and Zinc 
in Idaho and Washington in 1919,” 
forty-five pages; “Gold, Silver, Copper, 
Lead, and Zinc in Utah in 1919,” thirty- 
two pages; “Salt, Bromine, and Cal¬ 
cium Chlorides in 1920,” eight pages; 
“Mineral Resources of the United 
States in 1918,” introduction and sum¬ 
mary, 138 pages; “Gold, Silver, Copper, 
Lead and Zinc in Arizona in 1919,” 
forty pages; “Gold, Silver, Copper, 
Lead, and Zinc in Montana in 1919,” 
thirty-eight pages; “Chromite in 1920,” 
seven pages; and “Gold, Silver, Copper, 
Lead, and Zinc in Nevada in 1919,” 
forty-three pages. Any of these may 
be obtained on request to the U. S. 
Geological Survey, Washington, D. C. 

Flotation Testing—Pamphlet No. 3 of 
the Bureau of Mines and Geology, Mos¬ 
cow, Idaho, twenty-two pages, obtain¬ 
able on request, describes the various 
classes of testing machines on the mar¬ 
ket, with critical notes thereon, and 
outlines the principal things to be ob¬ 
served in test work. 

Alaskan Mineral Resources—Bulletin 
714, now complete, is obtainable on 
request from the U. S. Geological Sur¬ 
vey, Washington, D. C. The various 
sections of this bulletin on the mineral 
resources of Alaska in 1920 have been 
previously reviewed in these columns 
as they appeared. The complete book 
contains 244 pages, and an excellent 
up-to-date map of Alaska, showing the 
mineral deposits of that territory, is 
included. 

Iodide Method for Copper—The pro¬ 
cedure for an iodide method for de¬ 
termining copper, for which great ac¬ 
curacy is claimed, is given in the 
Alumni Magazine of the Colorado 
School of Mines for July, 1921. 
(Golden, Col.; price, 25c.) 

Mineral Resources of New York— 
The mineral resources of the State of 
New York form the subject of New 
York State Museum Bulletin, Nos. 
223, 224, which may be obtained from 
the University of the State of New 
York, Albany, N. Y., on request. The 
bulletin contains 315 pages, paper 
bound. The principal products of the 
state are Portland cement, pottery, 
salt, iron ore, natural gas, and lime¬ 
stone. 

Air-Compressor Operation — In the 
Iron Trade Review for Aug. 25 (Cleve¬ 
land; price, 25c.) is a four-page ar¬ 
ticle entitled “Avoiding Compressor 
Troubles.” Proper lubrication and oc¬ 
casional cleaning are the principal 
points to be observed. 

Recent Patents 

Patent specifications may be obtained 
from the Commissioner of Patents, 
Washington, D. C., for 10c. each. Post¬ 
age stamps not accepted. 

Lead Refining—No. 1,386,503. G. P. 
Hulst, Hammond, Ill., and M. W. 
Krejci, Chicago, Ill. A method of agi¬ 
tating a bath of molten lead while 
feeding thereto, without oxidation. 

suitable reagents for removing impuri¬ 
ties in the form of dross. The type 
of apparatus is shown in the illustra¬ 
tion. 

Chloridizing—No. 1,384,465. Harry 
Hey, Melbourne, Victoria, Australia. 
A process which embraces mixing lead- 
silver sulphide ores with hydrochloric 
acid and heating the mixture at a 
temperature substantially above 100 
deg. C. to effect a preferential chlorid¬ 
izing of the lead and silver present. 

Concentrating Table—No. 1,385,693. 
E. T. Lednum, Denver, Col., assignor 
to E. I. du Pont de Nemours & Co., 
Wilmington, Del. An ore concentrat¬ 
ing table with a surface of pyroxylin- 
coated fabric. 

Jaw Crusher—No. 1,385,244. C. M. 
Conder and G. T. Vivian, Camborne, 
England. A new design of jaw 
crusher. 

Shale-Distillation Furnace — No. 
1,384,878. J. N. Wingett, Denver, Co., 
assignor to the American Shale Refin¬ 
ing Co., Denver, Col. A design of 
furnace for distilling the volatile prod¬ 
ucts from oil shale, which comprises 
superposed vaporizing and combustion 
chambers. 

Book Reviews 

Compressed Air. By Theodore Simons, 
Professor of Mining, University of 
Montana, School of Mines. Second 
edition; cloth; pp. 173; illustrated. 
McGraw-Hill Book Co., New York. 
Price, $2. 

This book has been prepared especi¬ 
ally to provide the student with the 
groundwork that will enable him to 
solve the several problems connected 
with compressed air and its uses, and 
no attempt has been made to go into 
extensive descriptions of the different 
types of compressors or other pneu¬ 
matic appliances. The greater part of 
the chapter on transmission has been 
rewritten, and modem formulae are in¬ 
troduced, with examples of their appli¬ 
cation. The revision of the original 
text and the addition of new material 
brings this second edition abreast of 
modern theory and practice. 
Oil Land Development and Valuation. 

By R. P. McLaughlin. Flexible 
cloth; 7J x 5J; pp. 196; illustrated. 
McGraw-Hill Book Co., New York. 
Price, $3. 

This handbook aims to outline only 
the steps necessary for the full and 
proper development of lands which 
have already been determined to be 
oil bearing. It will be found to be a 
valuable aid to all who are concerned 
in or responsible for oil-field oper¬ 
ations. The chapters cover the follow¬ 
ing subjects: Development program; 
drilling of wells; assembling informa¬ 
tion relative to underground conditions; 
production of oil; repairing, deepening, 
and abandoning wells, and the value of 
oil land. 

Iron and Steel in Sweden. Board cover; 
7i x 93; pp. 183; illustrated. 
Edited and published under control 
of and in co-operation with Jern- 
kontoret by Aktiebolaget Svenska 
Teknologforeningens Forlag, Stock¬ 
holm, Sweden. 

The printing and binding of this pub¬ 
lication deserves special mention, and 
the general appearance of the book is 
a decided credit to the Iron Masters' 
Association (Jernkontoret) which has 
undertaken its .publication and distri¬ 
bution. The book is intended to give 
necessary information to buyers of 
Swedish iron and steel, but its use will 
not be entirely limited to this purpose, 
for the work contains so much of gen¬ 
eral information that it serves as a 
fairly complete history of the iron and 
steel industry in Sweden. 
The Engineering Index (1920 Edition). 

Cloth; 6i X 91; pp. 586. Published 
by the American Society of Me¬ 
chanical Engineers, 29 West 39th 
St., New York. Price, $6. 

This volume contains nearly 14,000 
references to articles that have ap¬ 
peared in various domestic and foreign 
technical publications. The subjects are 
alphabetically arranged, and the book 
will be found invaluable for reference 
purposes. 
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Echoes From the Fraternity 
SOCIETIES, ADDRESSES. AND REPORTS 

A. 1. M. E. Meeting Will Include Three Tours 
Automobile Trips Arranged by Committee Will Afford Excellent 

Opportunity for Visitors To View Northern and Lehigh 
Regions—Itinerary Covers Many Points of 

Interest to the Engineer and Miner 

The program of the Semi-Cen¬ 
tennial Meeting of the A. I. M. E. 
has already appeared in Engi¬ 

neering and Mining Journal of Aug. 
20, although, as announced at that timer 
it was subject to change. The changes, 
however, are so slight that it is not 
regarded as necessary to make any cor¬ 
rections in this issue. 

Through the courtesy of Coal Age 
we are able to give the details concern¬ 
ing the three motor trips which will be 
made as a part of the program ar¬ 
ranged by the committee of which R. V. 
Norris is general chairman. 

On Sept. 13 automobiles leaving 
headquarters at Irem Temple, Wilkes- 
Barre, will tour past the Dorrance, 
Prospect and Henry collieries. No. 14 
colliery of the Pennsylvania Coal Co., 
the Hoyt shaft, and the Ewing breaker 
by Fort Griffiths to Pittston. The Pitts- 
ton shaft of the Seneca colliery, where 
mining is being done under the Sus¬ 
quehanna River and its extensive flats, 
will then be visited. The Twin shaft 
of the same colliery, the breaker of the 
Bamum colliery, the washery of the 
Phoenix Mining Co. will be passed on 
the road to Duryea. The 
road then runs beyond 
the Hallstead breaker 
and the William A. col¬ 
liery to Old Forge, 
where the No. 2 shaft of 
the Old Forge colliery, 
the breaker where the 
coal from that colliery 
is prepared, and the Jer- 
myn colliery are located. 
Reaching Taylor, the 
party will pass the 
breaker of the Scranton 
Anthracite Co., the 
Greenwood colliery and 
a public school which 
was started but never 
finished because mine 
caves stopped the build¬ 
ers. The concrete break¬ 
er of the Taylor colliery 
is the first breaker that 
the visitors will pass that 
has been shut down to 
avoid the provisions of 
the Kohler law that 
makes the damaging of 
houses by mine caves a 
penal offense. 

The Pine colliery fol¬ 
lows, and then the Na¬ 

tional and Dodge collieries, which have 
also closed down as a result of the 
Kohler law. The latter colliery is 
working by a semi-longwall method and 
using electric undercutting machines 
and belt conveyors along the working 
face. 

The automobiles will also pass the 
Hyde Park section of Scranton, where 
the caves have occurred of which so 
much has been printed in the news¬ 
papers. At the Oxford breaker of 
the People’s Coal Co. the mine has been 
closed down and the company has 
passed out of existence. Some of the 
officials of the company have been tried 
and found guilty of a violation of an 
injunction of the court, but the case 
has been appealed. 

Passing over the cave area. Mount 
Pleasant, the Diamond, and the Tripp 
collieries will be reached. Then the 
old breaker of the Bulls Head Coal Co., 
the West Ridge, Van Storch, Richmond 
and Legitts Creek collieries will be 
visited. Arriving at No. 1 shaft of the 
Marvine colliery, a Hudson Coal Co. 
plant, the party will leave the cars, in¬ 
spect the plant, and reimbark at No. 2 

R. V. NORRIS 

General Chairman of the Wilkes-Barre 

Meeting 

shaft. The Price-Pancoast shaft, at 
Throop, and the Richmond shaft on the 
outskirts of Scranton will be passed on 
the way to North Park, a section of 
Scranton, where the top bed—twenty 
to thirty feet below the surface—must 
lie unrecovered because the mining of 

GREENWOOD BREAKER OF LEHIGH COAL & NAVIGATION CO., NEAR LANSFORD. PA. 
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this bed has been forbidden by per¬ 
manent injunction. 

The party will then lunch at the In¬ 
ternational Correspondence Schools and 
hold a technical session in the same 
building, returning to Wilkes-Barre 
thereafter by the Pine Brook, Dodge, 
National, and other shafts visited in 
the morning. The road taken will be 
different, and No. 9 colliery of the 
Pennsylvania Coal Co., No. 4 shaft of 

the Ewing colliery, and Nos. 6, 5 and 
11 collieries of the Pennsylvania Coal 
Co., also the Laflin colliery, the Dela¬ 
ware shaft, and a breaker of the 
Wilkes-Barre Anthracite Coal Co., will 
be on the itinerary. 

Other points of interest will be the 
Pine Ridge colliery of the Hudson Coal 
Co., the beautiful Mineral Spring col¬ 
liery of the Lehigh Valley Coal Co., the 
substantial buildings of the Peach Orch¬ 
ard colliery of the Glen Alden Coal 
Co., and the ill-fated Baltimore No. 5 
colliery, where nearly 100 men were 
killed by an explosion of powder as the 
trip was being taken into the mine. 
No. 2 shaft of the Hudson Coal Co. is 
the last coal-operating point to be 
passed on the way to the starting point. 
The whole trip is short, covering only 
forty-six miles, but, as may be noted, 
it is well supplied with coal-producing 
equipment. 

A shorter trip will be made on Sept. 
14, when the plants on the road not 
already visited will be the Pettebone, 
Haddock, Harry E., Forty Fort, Mount 
Lookout, and Maltby collieries and the 
Cortright slope. The visitors will be 
entertained by the Wyoming Shovel 
Co. at luncheon. 

Starting at 9:30 a.m. on Sept. 15 the 
various parties will tour by way of 
Ashley and the Ashley Planes to White 
Haven, passing the Stanton, Button- 
wood, Inman, and Maxwell collieries. 
Entering the Lehigh region at White 
Haven, the visitors will proceed to the 
Drifton breaker, passing the ruins of 
the old Pond Creek breaker, which was 
begun in 1879, the breaker of the East 
Point Coal Co., Highland No. 2 colliery, 

and that of the 
Upper Lehigh Coal 
Co.; also Markle 
No. 5 and High¬ 
land Breaker No. 2. 
Skirting Freeland, 
the party will pass 
Highland No. 5 
and the celebrated 
Eckley breaker 
and arrive at Jed- 
do and Japan Vil¬ 
lage, where coal is 
reclaimed from the 
piles by passing it 
through boreholes 
into the mines and 
loading it into 
mine cars which 
bring it to the sur¬ 
face. Passing Jed- 
do No. 4, some 
“Mammoth Vein” 
strippings, the 
Basin shaft, the 
Jeddo drainage 
canal, (built to 
protect the mines 
from the creek), 
and the G. B. 
Markle & Co. 
strippings will in 
turn be reached; 
also Harleigh No. 
7 and the Hazleton 
shaft. Beaver 
Meadow and the 

breaker named after it, Coleraine, and 
the Evans Colliery Coal Co.’s plant 
will next be passed on the way to the 
Hudsondale storage plant of the Le¬ 
high Valley Coal Co. 

ONE VIEW OF THE ASHLEY PLANES 

OPERATED BY THE CENTRAL R.R. 

OF NEW JERSEY 

Standard-gage equipment is used. This 
plane is 3,000 ft. long and 422 ft. high, and 
at this point the grrade is 14.65 per cent. 

The visitors will reach Nesquehoning, 
passing the breaker named after that 
village and the Hauto washery and 
power plant. Luncheon will be served 
at Greenwood Park. Returning, the 
party will pass the Lansford colliery 
and the Coaldale breaker now being 
built to take the place of the one re¬ 
cently burned. They will then enter 
Coaldale and travel by way of the 
Greenwood, Rahn, and Tamaqua break¬ 
ers, passing, on the way, an 800-ft. 
water shaft having one of the largest 
reduction-motor hoists in the world. 

The motor is a 1,200-hp. machine. It 
hoists twenty-seven tons at each trip. 
Crossing the Schuylkill River, the au¬ 
tomobiles take the road to Silver Brook 
washery, Audenreid, and the Beaver 
Brook breaker of Charles M. Dodson 
& Co. Other points of interest will be 
the Spring Brook washery. Cranberry 
colliery, Harwood colliery and electric 
plant. Hazleton will then be reached. 
Harleigh No. 7 and Lattimer collieries 
will next be passed. The Pardee head- 
frame, which discharges the coal at 
right angles to the direction of hoist¬ 
ing, and the old Milnesville strippings, 
with their interesting rock folds, will 
next be noted, and then the party will 
make for home by Fairview and Ashley, 
a total run by the speedometer, from 
the start to the finish of the trip of 
117 miles. 

Utah School of Mines Appointees 
Begin Work at Bureau of 

Mines Station 
Research work has been started by 

fellowship appointees of the Utah 
School of Mines at the Salt Lake sta¬ 
tion of the Bureau of Mines, under the 
direction of Thomas R. Varley. Each 
year the University of Utah sets aside 
five fellowships for the research work 
related to mining. The following men 
have been appointed for the fiscal year 
1921-1922, and have already taken up 
their work at the Bureau of Mines sta¬ 
tion: Charles G. Maier, a graduate of 
the Massachusetts Institute of Technol¬ 
ogy, has been assigned*problems deal¬ 
ing directly with the hydrometallurgy 
of zinc and assisting in problems in 
physical chemistry directly concerning 
the application of chloride volatilization 
process. 

Morris Badt, University of Nevada, 
assigned to work on problems directly 
connected with ore-dressing research. 

C. G. Wurtzbaugh, South Dakota 
Schools of Mines, assigned to problems 
dealing with the chemistry of the vol¬ 
atilization process. 

Douglas Gould, Tufts College, as¬ 
signed to work on oil-shale investiga¬ 
tions. 

In addition, Dr. W. D. Bonner, profes¬ 
sor of chemistry at the University of 
Utah, is doing important work with re¬ 
gard to the possibility of manufacturing 
hydrochloric acid on a commercial scale 
in Salt Lake. 

George L. Oldright, a hydrometallur¬ 
gist of many years’ experience, has been 
appointed to work in volatilization prob- 

HEADFRAME OF WATER SHAFT AT TAMAQUA COLLIERY 
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lems in the place of E. P. Barrett, who 
was recently transferred to the Seattle 
Bureau of Mines station. Mr. Oldright 
was formerly research hydrometallur¬ 
gist for the American Smelting & Re¬ 
fining Co., at Perth Amboy, N. J. Lat¬ 
er, he directed the construction of the 
pilot mill of the Chile Copper Co. at 
Chuquicamata and afterward was gen¬ 
eral superintendent of the leaching 
plant. 

It is the ambition of the staff of the 
local station to make the work of or¬ 
ganization of the highest possible effi¬ 
ciency. In line with this ideal, many 
problems, the solution of which are of 
vital importance to the mining indus¬ 
try, are being studied. With the arriv¬ 
al of a new Leitz photomicroscope, the 
metallurgical laboratory becomes one 
of the best equipped in the United 
States. 

Interest in the microscopic analysis 
of ore is growing rapidly, according to 
information received at the station. Op¬ 
erators have suddenly awakened to a 
realization of the need of knowing the 
physical structure of ores as well as 
their chemical composition, in order 
that the best methods of milling may 
be economically determined. 

International Geological Congress 
Announced for 1922 

in Belgium 
The following is a translation of a 

letter recently received from the com¬ 
mittee of organization of the Interna¬ 
tional Geological Congress, of which 
Armand Renier, chief of the Geologic 
Service of Belgium, is secretary, and 
Jean Lebacqz, director general of mines 
and president of the Geologic Council 
of Belgium, is president: 

“The honor of organizing the next 
International Geological Congress has 
been reserved to Belgium from 1913. 
The brutal invasion of our soil in spite 
of all agreements, the ruins which have 
accumulated in the course of the war, 
the distress of the entire country, have, 
as a necessary consequence, prolonged 
adjournment of this reunion. But sym¬ 
pathetic requests coming from all parts 
have incited us to wait no longer. 

“In the name of the Committee of 
Organization, we have the honor to 
bring to your attention that an Inter¬ 
national Geological Congress will be 
held in Belgium the latter part of the 
month of August, 1922, and to invite 
you to take part. 

“Excursions will be organized before, 
during, and after the session; they will 
cover our whole country, whose varied 
geology has already been studied in 
great detail. The study of questions of 
general character will be included. The 
later circulars will specify the details 
of arrangement. 

“We are convinced that you will lend 
your valued assistance, and we thank 
you in advance. 

“The addressed lists which are avail¬ 
able to us being old, you would do us a 
great service in forwarding us lists of 
persons to whom we could profitably 
send the final circulars. Address all 
communications to the secretary’s office. 
Geological Service of Belgium, Palais du 
Cinquantenaire, Brussels.” 

San Francisco Section, A. I. M. E., 
Approves Survey of Earth¬ 

quake Fault 
The San Francisco Section of the 

A. I. M. E. held its regular meeting on 
the evening of Aug. 23. F. L. Sizer 
presided. Edward Higgins gave a 
short talk. The finances of the local 
section were discussed, the plan of vol¬ 
untary subscription resulting success¬ 
fully. Communications favoring Prof. 
A. C. Lawson’s resolution, introduced 
in the May meeting, were read. The 
resolution advocated a survey of the 
changes in geographic position pro¬ 
duced by the earthquake fault. Herbert 
Hoover, Secretary of Commerce; E. 
Lester Jones, Director U. S. Coast 
and Geodetic Survey, the San Fran¬ 
cisco Chamber of Commerce, and Con¬ 
gressmen from California approved the 
project. Letters from F. F. Sharpless 
and President Ludlow to Chairman 
Sizer were discussed, and a member¬ 
ship committee consisting of H. M. 
Wolflin, C. A. Grabill, R. P. McLaugh¬ 
lin, H. R. Plate, and R. H. Bedford 
was appointed. 

A request from A. F. Parsons for a 
historical sketch of the section for the 
San Francisco Chamber of Commerce 
was referred to the secretary, and the 
members were requested to collaborate 
with him in preparing a suitable 
resume. Participation of the section 
in the affairs of the San Francisco En¬ 
gineering Council were discussed, and 
a committee consisting of Wilbur H. 
Grant, A. A. Hanks, and C. G. Dennis 
was appointed to investigate and re¬ 
port at the next meeting. 

Society of Chemical Industry of 
Great Britain Holds Montreal 

Meeting 
The fortieth annual convention of 

the Society of Chemical Industry of 
Great Britain was held at McGill Uni¬ 
versity, Montreal, Aug. 29-31. About 
300 members were in attendance, in¬ 
cluding many prominent British and 
American chemists. Sir Charles Fitz¬ 
patrick, Lieutenant-Governor of Que¬ 
bec, extended a welcome to the society 
on behalf of the province. Sir William 
Pope, F.R.S., president of the society, 
emphasized the imperial character of 
the organization, extending throughout 
the British dominions and having a 
large branch in the United States. He 
predicted that the present generation 
would see an immense development in 
the application of organic chemistry to 
industry, especially in the advanced 
use of petroleum along the same lines 
as had been applied to coal-tar prod¬ 
ucts. The following officers were 
elected: President, Dr. R. F. Ruttan, 
of Montreal; vice-presidents, J. L. 
Baker, C. S. Garland, and Sir William 
Pope; councillors, F. Armstrong, J. W. 
Hinckley, D. J. Wilcock and E. V. 
Evans; foreign secretary. Prof. Henry 
Louis. The annual banquet was held 
the evening of Aug. 30, the principal 
speakers being T. H. Wardleworth; 

W. H. Nicholls, who represented the 
American section; Henry Holgate; 
Harold J. Roast, secretary of the Cana¬ 
dian Institute of Chemistry, and Pro¬ 
fessor Pandya, of India. 

British, French and American 
Engineers To Promote Unity 

American engineers will meet repre¬ 
sentatives of the principal engineering 
societies of Great Britain and France 
at a dinner to be given at the Engi¬ 
neers Club, New York, on the evening 
of Oct. 10. The event, though for¬ 
mally celebrating the homecoming of 
the mission of distinguished American 
engineers who went abroad to confer the 
John Fritz Medal upon Sir Robert Had- 
field, of London, and Eugene Schneider, 
of Paris, will mark the launching of a 
world movement of engineers to pro¬ 
mote unity among the English-speak¬ 
ing peoples and among peoples who 
aided in the war against Germany. 

Adjustment of Wage Scales 
To Be Studied 

The U. S. Department of Labor, 
through the Bureau of Labor Statis¬ 
tics, is making an investigation to de¬ 
termine the manner in which cost of 
living figures are used in the adjust¬ 
ment of wages. The Commissioner of 
Labor Statistics has written the Engi¬ 
neering and Mining Journal as follows: 

“The Department of Labor, through 
the Bureau of Labor Statistics, is mak¬ 
ing a study of the methods of adjust¬ 
ing wage scales and concluding collec¬ 
tive wage agreement.s where cost of 
living figures enter into the wage ad¬ 
justment. To that end, the Bureau of 
Labor Statistics wishes to communicate 
with the various companies, members 
of arbitration boards, iabor managers, 
or others who are using cost of living 
figures in the ’determination of wage 
awards. 

“If any reader of Engineering and 
Mining Journal who has not already 
communicated with the Bureau, is using 
cost of living figures in the adjust¬ 
ment of wages, it will be appreciated 
by the Bureau if he will write to the 
Commissioner of Labor Statistics, 
Washington, D. C., and inform him of 
that fact.” 

Geologists To Visit in Tennessee 
The Association of American State 

Geologists is planning a field trip 
through Tennessee during the early 
part of October. Visits to the follow¬ 
ing points will be included: Oct. 7, 
smokeless-powder plant at Nashville, 
Pleistocene river gravel deposits, and 
Silurian fossil locality at Newsome 
Station; Oct. 8, Mount Pleasant phos¬ 
phate field; Oct. 9, dam and power plant 
on Tennessee River near Chattanooga; 
Oct. 10, industrial plants at Chatta¬ 
nooga; Oct. 11, Ducktown copper dis¬ 
trict; Oct. 12, Knoxville marble quar¬ 
ries; Oct. 13, Mascot zinc field; Oct. 
14, Embreeville zinc carbonate deposits, 
and Oct. 15, Cranberry magnetic iron- 
ore deposits. 



C. M. Frantz, of Denver, is making palachian region and will make several 
examinations of the fluorspar resources stratagraphic studies in the Pennsyl- 
of New Mexico and Arizona. vanian system. 

Horace V. Winchell is transferring his F. W. Bradley, president of Olaska 
headquarters and residence from Min- Treadwell and associated companies, 
neapolis, Minn., to Los Angeles, Cal. and president of Bunker Hill Mining 

J. W. Bell, of the North Crown mine, & Concentrating Co., after a visit to 
in Porcupine, has joined the staff of the Bunker Hill operations in August, 
the Gutta Percha Rubber Co., Toronto. making an annual inspection of the 

iiL X ^ • • . a. Alaska mining enterprises. 
Albert G. Wolf, mining engineer to 

the Texas Gulf Sulphur Co., was in New Howard S. Gilman, for the last three 
York last week on a brief professional with the Ingersoll-Rand Co., at 

Los Angeles, has been transferred to 
’ , Lima, Peru, as local manager. He is 

J. R. Mougm has been engaged as accompanied by E. P. Cleary, who has 
mill manager for the Ore Chimney Min- company's representative in 
mg Co., Northbrook, Ont., and will Mexico City for several years, 
take charge Oct. 1. ,.. . . . . wr 

T wa ... .. , Mining engineers recently in New 
J. F. Callbreath secretary of the york City included: L. S. Twomey, 

American Mining Congress, addreped Cleveland, Ohio; S. D. Bridge, San 
the rnembers of the Engineers’ Club of Antonio, Tex., and W. B. Donoghue, 
San Francisco on Aug. 24. Casapalca, Peru. 

John F. Sleeper, author and chemist q. St. J. Perrott, associate physical 
will leave Tenafly, N. J., the middle of gjigniist of the Bureau of Mines Exper- 
September and take up a permanent station, Pittsburgh, Pa., has 
residence in Santa Barbara, Cal. ^een sent to Birmingham, Ala., to 

G. T. Hansen has resigned as dis- study the physical properties of coke 
trict manager of Allis-Chalmers Manu- in relation to its production and use in 
facturing Co. in Salt Lake, and will the blast furnace. Blast - furnace 
give his attention to personal mining operators declare that there is a 
and oil enterprises. decided lack of knowledge regarding 

Frederick Lyon, formerly a member the physical and chemical properties of 
of the engineering department of the coke in producing iron ore. In the 
United States Smelting Co., and later stress of war time they found it neces- 
vice-president of the company, has sary to use almost anything in the 
been visiting in Salt Lake City. way of coke material that was offered 

H. E. Nyberg, formerly assistant 
general manager the Cia. Minera 

Dos Oro, 
recently been appointed 

general manager the same company. 

G. who has been in 
Europe during the summer investigat- 
ing industrial conditions of interest to 
the mining and chemical industries, will 
sail from Cherbourg for New York on 

MEN YOU SHOULD 
KNOW ABOUT 

Henry C. Morris, of Washington, 
D. C., has been definitely chosen to 
head the new petroleum commodity 
division of the Department of Com¬ 
merce. In addition to his public-school 
education, Mr. Morris attended a mili¬ 
tary academy and the Massachusetts 

and, it is said, they found they could 
use materials that before had been 
regarded as impossible of utilization. 
It is believed, therefore, that the inves¬ 
tigation proposed offers a fertile field 
for obtaining important information. 
Conditions are favorable for the con¬ 
ducting of the these investigations at 
the Tuscaloosa Experiment Station of 
the Bureau of Mines, where there are 
a number of small blast-furnace plants 
and by-product plants. 
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The Mining News 
The Mining News of ENGINEERING AND MINING JOURNAL is obtained exclusively from its own staff and 
correspondents, both in the United States and in foreign fields. If, under exceptional conditions, material 

emanating from other sources is published, due acknowledgment and credit will be accorded. 

Leading Events 

Missouri Charcoal Iron Industry 
Passing 

Sligo Furnace Co. Makes Last Cast— 
One Furnace Left in Southeast 

Missouri 

The Sligo charcoal furnace, in Dent 
County, in central Missouri, has just 
made its last cast and will perma¬ 
nently go out of business. This fur¬ 
nace has been in almost continuous 
operation for over forty years, and 
was built at a time when there were 
about ten charcoal furnaces in Mis¬ 
souri, all of which have gone out of 
business and most of them, especially 
in the Iron Mountain district, over 
thirty years ago. Though the Ozark 
hills are timbered mainly with oak, 
which makes an excellent, strong char¬ 
coal, the yield per acre is very 
moderate, or only about ten cords, so 
that the timber is rapidly exhausted, 
which is the cause of the practical 
extinction of this industry in Mis¬ 
souri. By building a railroad, the 
Sligo Furnace Co. was able to extend 
its life to this date by pushing farther 
and farther away from the fur¬ 
nace for its supply of charcoal, but it 
has now gone beyond the profitable 
stage and passes into history. The 
Sligo furnace relied mainly on local 
pocket deposits of hematite and limon- 
ite, and though these are very uncertain 
as to tonnage, the company was in a 
district that has been able to supply a 
good grade of iron ore to date, although 
a few shipments of special ore were 
drawn from mines of the Lake Su¬ 
perior district. 

There still remains one charcoal fur¬ 
nace in southeast Missouri, that was 
built during the recent war mainly to 
secure the byproducts, as it is equip¬ 
ped with an expensive byproduct oven 
plant. As this furnace is in a district 
that has not been cut over, it may con¬ 
tinue several years longer, although* 
it is not favorably situated for a re¬ 
liable supply of iron ore. 

Czecho-Slovakia To Stimulate 
Production of Radium 

{Cable by Reuters to 
"Kngineering and Mining Journal”) 

Prague, Aug. 30 — In order to in¬ 
crease the production of radium, the 
government of Czecho-Slovakia has 
granted 12,000,000 crowns for the tech¬ 
nical improvement and development of 
the mines. The annual output is ex¬ 
pected to reach four grams as a re¬ 
sult of this aid. 

WEEKLY RESUME 

The last week has been barren of 
important events. At Washington 
protests continue to be made one way 
or the other against provisions of the 
metal schedule of the Tariff bill. The 
Bureau of Mines and the Bureau of 
Standards are preparing to study the 

* reasons for breakage of drill steel. 
In California the suit of Carson 

against the Afterthought Copper Co. 
resulted in a verdict of tl damages 
for the plaintiff. In Utah the Utah- 
Salduro company has been taken over 
by the Western Chemical A Dye Co. 
In Nevada conditions are rapidly 
becoming normal at Tonopah and 
Divide. In the Joplin-Miami district 
the High Five mne, near Waco, Mo., 
has been acquired by the American 
Zinc, Lead <t Smelting Co. In Onta¬ 
rio the mineral output during the 
first half of 1921 is estimated at much 
less than in the same period last year. 

Day-Smith Interests Seeking 
To Control Hecla? 

Injunction Obtained Against Star Deal 
Looked Upon as Move in Fight To 
Gain Control of Mining Company 

The order issued by Judge Blake, of 
the superior court of Spokane, tem¬ 
porarily restraining the officers and di¬ 
rectors of the Hecla Mining Co. of 
Wallace, Idaho, from taking any steps 
toward the ratification of the agree¬ 
ment to join the Bunker Hill & Sulli¬ 
van in the purchase and operation of 
the Star mine, is popularly regarded 
in the Coeur d’Alene district as a move 
by Eugene R. Day, manager of the 
Hercules mine and a Hecla stockholder, 
and Mrs. Sarah E. Smith, a director 
of the Hecla Mining Co., in their fight 
to gain control of the Hecla company. 
The order was issued upon their appli¬ 
cation and the hearing set for Sept. 9. 
The agreement between the Hecla and 
Bunker Hill to develop the Star is 
looked upon as the most important en¬ 
terprise that has been undertaken in 
the district for several years, and this 
move on the part of the Day-Smith 
combination to block it is regarded by 
some as a scheme to harass the Hecla 
management, with the purpose of gain¬ 
ing control of the Hecla 

The Hecla mine has continued in full 
operation in spite of unfavorable metal 
conditions, and in joining the Bunker 
Hill the company will be instrumental 
in adding a new mine to the list of 
producers. 

Carson Gets Nominal Damages 
In Afterthought Suit 

Jury Awards Him $1 for Infringement 
of Patent Covering Feeding of Re- 

verberatories—Defendant Calls 
No Witnesses 

The suit brought by George C. Car- 
son against the Afterthought Mining 
Co. for the infringement of his patent 
covering the feeding of ore and fettling 
material through holes along the re¬ 
spective sides of the arch adjacent to 
the side walls of the reverberatory fur¬ 
nace was recently tried before a jury 
in the United States District Court, 
sitting in San Francisco. Plaintiff 
called a number of witnesses, but the 
defendant’s attorney, W. K. White, did 
not put any on the stand. At the con¬ 
clusion of the trial, which occupied 
about five days, the jury retired, and, 
after deliberating for eight hours, ar¬ 
rived at what might be deemed a com¬ 
promise verdict, by awarding the plain¬ 
tiff nominal damages in the sum of $1. 
Althought the plaintiff apparently 
achieved a victory, as a matter of fact 
the rulings made by the court during 
the trial were such that the Carson 
patent, in any future litigation, can 
probably be easily invalidated. Such 
rulings arose out of the following situa¬ 
tion: 

On Jan. 15, 1907, Carson filed an ap¬ 
plication for letters patent and disclosed 
therein a reverberatory furnace provid¬ 
ed with side-feed ports located in the 
furnace arch but having combined with 
each of said feeding ports a receptacle 
or hopper into which the ore was first 
fed and from which the feeding of the 
ore through the hole in the arch was 
controlled by a sliding gate. After 
such application was pending for many 
years, the Patent Office held, in 1915, 
that the application disclosed three dif¬ 
ferent, distinct, and separate inventions 
as follows: 

The feeding mechanism for feeding 
the ore through the arch at the side of 
the furnace. 

A particular construction of hearth 
embracing a dam; arranged crosswise 
of the hearth and making it possible to 
treat basic material at one end and acid 
material at the other end of the fur¬ 
nace. 

A particular roof construction em¬ 
bracing a particular kind of bracket for 
supporting the arch. 

On account of the rule that provides 
that separate inventions cannot be cov¬ 
ered in one patent, the Patent Office in- 
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structed Carson to cancel his claims re¬ 
spectively covering the specific hearth 
structures and the specific roof struc¬ 
ture. Mr. Carson did so, and reserved 
the right to file a separate application 
for letters patent on the hearth struc¬ 
ture. Upon the cancellation of said 
claims, a patent issued on Aug. 10, 1915, 
on such original application, in which 
there was but one claim covering the 
Carson side-feed mechanism, but lim¬ 
ited to a structure in which was a hop¬ 
per into which the ore was first fed. 

On June 26, 1915, Mr. Carson, of his 
own volition, filed a second application, 
in which he disclosed a furnace having 
two rows of holes arranged along the 
sides of the arch, but without any hop¬ 
pers being provided. During the 
pendency of this application, the 
British Siemans patent was cited, 
but Carson was able to have the 
same found inoperative by reason 
of certain tests he said. he made 

in Berkeley, Cal. As a result of this 
second application, a patent was issued 
to Carson in 1919 and covering broadly 
his side-feed mechanism, and it was this 
second patent that was involved in the 
case cited. During the course of the trial 
Judge Van Fleet ruled that the appli¬ 
cation for said second patent was not a 
proper divisional application, and, there¬ 
fore, that the date of such application 
could not be carried back to Jan. 15, 
1907, but must be deemed to be June 26, 
1915. The result of said ruling is that 
any prior use in this country of the 
Carson invention, or any any descrip¬ 
tion of the Carson invention in any 
printed publication or patent more than 
two years prior to June 26, 1915, will 
operate to invalidate such patent. Not¬ 
withstanding the said ruling, the de¬ 
fendant in the case, by reason of insuffi¬ 
cient funds to make a proper defense, 
was not able to prove any such prior use 
or publication or patent, although it is 

understood that there are patents, pub¬ 
lications, and prior uses antedating 
June 26, 1913, and which are sufficient 
to invalidate the patent. 

Radium Reported Discovered in 
Belgian Congo 
(Cable by Reuters to 

"Erigineering and Mining Journal”) 

London—It is understood that radium 
has been discovered in the Belgian 
Congo. A special mission is about to 
leave Brussels to investigate the de¬ 
posits. 

Iron Ore Deposits Discovered 
in France 

(Cable by Reuters to 
“Engineering and Mining Journal”) 

Paris—It is reported that ore de¬ 
posits containing over 50 per cent of 
iron have been discovered in the De¬ 
partment of Lot. 

News From Washington 
By PAUL WOOTON 
Special Correspondent 

Protests Continue Against Metal 
Schedule of Tariff Bill 

Zinc Institute Representative Before 
Senate Committee—Foil Men Want 

Tin on Free List—Aluminum 
Discussed 

E. H. Wolff recently appeared before 
the Senate Finance Committee as the 
representative of the American Zinc In¬ 
stitute to call particular attention to 
the fact that the industry, as a whole, 
believes it inequitable to give the prod¬ 
ucts of zinc a two-year protection when 
the duty on raw material is for the 
life of the bill. He also urged that the 
committee adopt the rates of duty pro¬ 
posed by the Institute. These rates 
are somewhat higher than those con¬ 
tained in the Fordney bill, as it passed 
the House. To set forth clearly the 
situation as to zinc rates, Mr. Wolff 
submitted the table given below: 

He also particularly called the at- 

Act of 
1909 
Cents 

Ore up to: 

10 per cent. . Free 
10 to 20 per cent. r 
20 to 25 per cent . I 
Over 25 per cent . 1 

Slab zinc. If 
Zinc dust. 1| 
Sheets. If 
Sheets, coated 
Old and wornout. . 1 
Zinc oxide, dry (i). 1 
Zinc oxide, in oil. Ij 

tention of the committee to these para¬ 
graphs in a brief which he submitted 
as a part of his remarks: 

“Just before the passage of the bill 
in the House the Ways and Means Com¬ 
mittee awakened to the fact that the 
zinc-mining industry of this country is 
threatened almost with extinction. 
They, therefore, voted to make the two- 
year rates on zinc ore only the rates 
for the life of the bill. But in the 
stress of their work the members of 
the Ways and Means Committee over¬ 
looked the fact that after two years, 
if the rates on the products of zinc ore 
are not similarily advanced, these 
higher ore rates will be practically 
valueless to the zinc miners of this 
country. 

“In this connection the question nat¬ 
urally presents itself as to where, after 
two years of the higher ore rates, are 
the zinc miners of the United States 
to find a market for their ores. That 
market is wholly a domestic one. It 
must, therefore, be obvious to all that. 

Reported by Ways 
and M eans Com- 

Proposed mittee, 1921 (a) 
Act of by Two There¬ 
1913 Institute Years after. 

Per Cent Cents Cents Cents 

10 Free Free F ree 
10 u 

1 
2 

1 
4 

10 n 1 1 

10 9 u l" 

15 21 9 
I s 

15 3f 21 * 8 

15 3! 21 If 
31 21 If 

15 21 9 1 
10 2f U u 

15 2 2 

unless the rates on the products of 
zinc are advanced in keeping with the 
rates on zinc ore which were at the 
last minute decided upon the Ways and 
Means Committee as necessary to the 
salvation of our zinc miners, there will 
be no market for domestic zinc ore 
after two years.” 

In the course of his remarks to the 
Committee on Mines and Mining, Mr. 
Wolff said: 

“Our operating costs are getting up 
higher than they were in pre-war years. 
One of the important facts to be con¬ 
sidered is that the zinc industry as a 
whole operated on a twelve-hour basis. 
Today it is on the eight-hour basis, 
which is the American day, and no one 
expects that we will go back to the 
twelve-hour basis. That in itself is 
going to increase the labor costs per¬ 
manently about 30 or 35 per cent. 

“Then there is the further fact that 
freight rates have a very large bear¬ 
ing on our business. This is all heavy 
tonnage, and the amount of money in¬ 
volved in the payment of freight is 
very large indeed. While it is true 
that the rates are somewhat higher 
today than we care to see them, and we 
expect them to come back to a some¬ 
what more normal basis, yet we do not 
expect them to go back to what they 
were in 1910, 1912, or 1913. 

“Another matter to be taken into 
consideration is fuel. Fuel is high 
today compared with pre-war days, and 
we do not expect to see fuel come back 
to that point. I might say that the 
zinc industry has had protection for 
many years. It has been understood 
that zinc had protection. It has never 
been coming into this country in any 
large volume, and I do not think any- 

(fl) Passed by the House July 21, as reported, except that two-year rates on ore were one expects it to come in from foreign 
made permanent rates at last minute. countries. It is a domestic proposi- 

(i) 1909, zinc oxide not containing lead; 1913, zinc oxide not containing more than 5 tion. We should like to have it re- 
per cent lead; reported zinc oxide not containing more than 25 per cent lead. main so.” 
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Otto Ruhl, representing the zinc ore 
producers of Missouri, Kansas and Ok¬ 
lahoma, submitted figures to show the 
situation in that district and to can 
particular attention to the need of ade¬ 
quate protection against Mexican ores. 

Charles T. Orr, of Webb City, Mo., 
called attention to the fact that all the 
mines which produce zinc only are 
closed down. The properties which 
are operating, he said, are those that 
produce lead as well. Prices of zinc 
are less than they were twenty-two 
years ago, with labor costing twice as 
much as it did then. 

A protest against the removal of 
tin from the free list has been made 
to the Senate Finance Committee by 
Egbert Moxham, representing the Con¬ 
ley Foil Co. He also filed a brief from 
the Tin Foil Manufacturers of the 
United States supporting his conten¬ 
tions. It was contended that the de¬ 
pendence of the United States on the 
outside world for tin is so absolute 
that it is self-evident that any import 
duty imposed by the United States on 
this material will be followed by re¬ 
taliatory duties on the part of produc¬ 
ing countries. The levying of any 
duty on tin, it was declared, will react 
most unfavorably upon the consuming 
public of the United States. It is the 
contention of the tin-foil manufac¬ 
turers that 4Jc. may be considered as 
a normal price for lead. On that basis, 
the 2ic. duty prescribed by the Fordney 
bill is equivalent to a 50 per cent ad 
valorem rate, it was pointed out. 
They argue that as the country is pro¬ 
ducing its full requirement of lead 
and is exporting large quantities of 
this material, it would indicate that 
the industry is in a position to compete 
successfully with foreign producers, 

and therefore a rate of approximately 
50 per cent ad valorem is unnecessarily 
high. 

A vigorous protest against a duty on 
aluminum in crude form was made to 
the Senate Finance Committee by 
Lawrence M. Brile, of New York. He 
also stated that the proposed rate of 
9c. per pound on aluminum sheets, bars, 
and other forms would be equivalent to 
an embargo. He asked that, regard¬ 
less of the rate fixed on crude alumi¬ 
num, the rate on aluminum sheets and 
rods should not exceed that rate by 
more than lie. A rate of 9c. on fabri¬ 
cated aluminum would be entirely in¬ 
consistent with a rate of 5c. on crude 
aluminum, Mr, Brile declared. 

Engineers Asked To Serve on 
Committee To Study 

Steel 
In the hope that they will serve as a 

consulting committee to study bi'eakage 
and heat treatment of drill steel, a joint 
invitation has been extended by the Bu¬ 
reau of Mines and the Bureau of Stand¬ 
ards to the following engineers: B. F. 
Tillson, New Jersey Zinc Co.; F. W. 
Denton, Copper Range Company; Dr. 
Van. H. Manning, American Petroleum 
Institute; Dr. J. A. Matthews, Crucible 
Steel Co., and W. L. Saunders, Inger- 
soll-Rand Co. 

Would Exempt Gold Mines From 
Excess-Profits Tax 

Senator Smoot, of Utah, has intro¬ 
duced an amendment to the existing 
revenue laws which, if enacted, would 
exempt gold-mining operations from the 
war excess-profits tax assessed in the 
Revenue Act of 1917. 

Ingersoll-Rand Co. Wants Tariff 
Unchanged on Hollow 

Drill Steel 
Testifying before the Finance Com¬ 

mittee of the Senate, C. F. Schwep, of 
the Ingersoll-Rand Co., asked that the 
present tariff rate of 8 per cent on hol¬ 
low drill steel be allowed to remain in 
effect, instead of the higher rates pre¬ 
scribed by the Fordney bill. He pointed 
out to the committee that the old type 
of percussion drilling differs widely in 
principle from hammer drilling. The 
hammer drill, he said, uses hollow steel, 
and instead of lifting the steel in the 
chuck up and down, the drill is tapped 
on the end. Owing to the fact that the 
tool receives blows at the rate of 2,000 
per minute, it must possess qualities 
which enable it to withstand this shock 
and vibration. Mr. Schwep declared 
that his company has found that there 
is something inherent in the Swedish 
steel, which is not revealed by analysis, 
which makes that steel much better 
adapted for the modern drill than is 
American steel. 

Government Engineers Want 
Western Field Man To 

Head A. I. M. E. 
There is much interest in Washington 

in the action which the nominating com¬ 
mittee of the American Institute of 
Mining and Metallurgical Engineers 
probably will take at the Wilkes-Barre 
meeting of that organization in the se¬ 
lection of a candidate for president of 
the organization. There is a general 
desire among the mining engineers of 
the Government service that the com¬ 
mittee select a Western field man rather 
than a New York engineer for this post. 

News by Mining Districts 

London Letter 

Rebuilt Port Pirie Plant Has Only Half 
of Former Capacity — Sub-Nigel 

Disappoints—Lpnely Reef Re¬ 
sults Erratic—Yarde Ker¬ 

ri’s Tin Production 
Lags 

By W. a. Doman 

London, Aug. 22—It would appear 
that the grade of ore treated by the 
Waihi Grand Junction Gold Mining Co, 
last year was slightly higher than 
that mined during 1919. The bullion 
return averaged 33/8 per ton, as com¬ 
pared with 32/1 per ton, and the tail¬ 
ings values were 3/8, in contrast with 
2/11. A lower tonnage was milled, 
57,450 tons, against 66,530 tons, and 
expenses were high. Bullion recovered 
was £109,506, and, making various ad¬ 
justments, the total revenue was £113,- 
685. Costs, which include mine de¬ 

velopment redemption at 5/— per ton, 
depreciation and administrative ex¬ 
penses, aggregated £130,463, so that 
there was a loss on working of £16,778, 
raised to £21,016 by taxation. For 1919 
the debit was £10,550, leaving the com¬ 
pany to start 1921 with an adverse 
balance of £31,566. Development work 
was very satisfactory. At the begin¬ 
ning of the year the tonnage in reserve 
was 90,450, 57,450 tons milled, and the 
reserves at Dec. 31 last had risen to 
120,500 tons. As the company is now 
obtaining power by contract from the 
government installation at Hora Hora, 
a substantial economy has been ef¬ 
fected. The directors assume that the 
maximum working cost per ton has 
now been reached. 

The reconstructed Port Pirie smelt¬ 
ing plant is now in operation. To some 
extent it will relieve the labor position, 
and provide a certain amount of in¬ 
come for the Broken Hill mining com¬ 

panies, but unfortunately the capacity 
is only half that of the plant destroyed 
by fire six months ago, and metal prices 
are not in the least encouraging for 
the producers. 

Although shareholders in Sub-Nigel 
have never been led to expect great 
things from the mine, it must be ad¬ 
mitted that I’ecent developments have 
proved disappointing. In the June 
quarter 2,850 ft. was advanced, and 
this work cost over £6 per ft. Of the 
total 1,635 ft. was sampled, and only 
20 per cent showed payable values. 
This gives some idea of the heavy bur¬ 
den which each payable ton has to bear, 
and raises no great hopes in the mat¬ 
ter of dividends. Specific figures of 
value are not stated. Where profitable 
rock exists, the gold content is usually 
high, and the 28,400 tons milled in the 
June quarter gave a revenue of £90,408, 
with a working profit of £19,368, and 
an estimated net profit of £14,290. On 
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tonnage milled an average of 10/— is 
fairly good, but the ratio to revenue, 
which of course includes gold premium, 
IS poor. 

Erratic results, with some excellent 
values included, continue to be shown 
in the Lonely Reef mine. The 23d level 
north drive for the last 40 ft. averages 
more than 15 dwt. over 45 in. Rela¬ 
tively this is poor, but it is quite profit¬ 
able ore. In the No. 24 level (the 
lowest) north drive the last 60 ft. shows 
a gold content of 3 oz. 10 dwt. over an 
average width of 40 in. At such a 
depth the value is exceptionally good, 
though it remains to be seen what fur- 
Tther footage will disclose. 

When the Yarde Kerri tin mining 
■company was floated, sensational stories 
'Concerning the quantity of tin that 
could be recovered were circulating in 
the City. In fact, it was stated in one 
•quarter that the assays were so high 
it would be misleading to publish them. 
Presumably it is the depressed condi¬ 
tion of the metal market that has 
interfered with production. In March 
and onwards to July inclusive the out¬ 
put of concentrates has been in tons 
13, 13, 34, 91 and 6. Except under cer¬ 
tain conditions it is not worth while 
to work tin properties at all; it is 
noticeable, however, that the Malayan 
companies are producing pretty well 
up to standard, whereas about two- 
thirds of the Nigerian areas and the 
whole of the Cornish mines are idle. 

AUSTRALIA 

Queensland 
Mining for Silver-Lead Ore Near Bris¬ 

bane Slowing Down—Electrical 
Prospecting Reported To Fail 

Brisbane, July 30—The slump in the 
metal markets is affecting the mining 
for silver-lead ore in the Brisbane sub¬ 
urban center of Indooroopilly, and ex¬ 
cept in one case, on the original lease, 
liolders of mining tenements are mark¬ 
ing time. At the mine referred to, 
now owned by a company called Fin¬ 
ney’s Hill United, eighteen men are at 
work, a depth of 155 ft. has been 
reached, and the shaft is still in the 
second body of felsite, which had 
"been entered at 155 ft. Since Febru¬ 
ary, returns have been received from 
two parcels of ore shipped from this 
mine. One of these consisted of 48 
tons of ore yielding 22.5 tons lead and 
3,760 oz. silver, and the other 31 tons 
yielding 13.6 tons lead and 2,557 oz. 
silver, giving an average of about 46 
per cent lead and 80 oz. silver per ton. 

At the adjoining mine, now down 
120 ft., workings have been sampled at 
5-ft. intervals, and an average content 
of 10 per cent of lead with 14 oz. silver 
per ton is expected. The most recent 
shipments from this mine, covering two 
months, were one of 9.46 tons of ore 
containing 3.3 tons of lead and 435 oz. 
silver, and another of 10.50 tons con¬ 
taining 3.6 tons lead and 486 oz. silver, 
bringing the total production of this 
holding up to 65 J tons of ore contain¬ 
ing 33.7 tons lead and 4,460 oz. silver, 
which is equivalent to 511 per cent of 
lead and 68 oz. silver per ton. 

Indooroopilly is four miles west of 
Brisbane. At Yeeronga pocket, two 
and a half miles to the eastward on 
the opposite side of the Brisbane River, 
mining holdings have been taken up on 
sites selected by the electrical “divin¬ 
ers,” who had previously tried their 
“system” at the first-named place, and 
later the diviner has been active at an¬ 
other suburb (Coorparoo), which is 
three miles east of Yeeronga and at 
which numerous mining tenements have 
been either granted or applied for on 
residential areas. Incidentally, it may 
be mentioned that it is reported that 
on one of these areas the owner is run¬ 
ning a successful poultry farm, and is 
said to be strenuously objecting to the 
granting of a lease to mine thereon, 
on the ground that the concussion inci¬ 
dental to blasting will seriously inter¬ 
fere with the incubation of his eggs. 
At present the local mining warden is 
considering this little problem. 

As pointed out by the government 
geologist who contributes periodical 
notes on this silver-lead mining to the 
Government Mining Journal (Mr. L. 
C. Ball), so far the diviner has sig¬ 
nally failed at Indooroopilly to locate 
orebodies of which there are no surface 
indications, and Mr. Ball is sceptical 
as to his claims at Yeeronga and Coor¬ 
paroo. The survey at Indooroopilly 
was undertaken by the Electrical Mines 
Surveys, Ltd., and was carried out by 
two diviners with their “improved ap¬ 
paratus and methods, based on the Wil¬ 
liams and Daft system.” 

CANADA 

British Columbia 

W. A. Cameron and Associates Lease 
Rambler-Cariboo Mine—Survey of 

Windermere Division Begun 

Three Forks—Following the an¬ 
nouncement of the intention of the 
Rambler-Cariboo Mines, Ltd., to sus¬ 
pend development operations on com¬ 
pany account, official information has 
been given out that W. A. Cameron, 
mine superintendent, and a number of 
local residents have secured a lease on 
the Rambler-Cariboo mine and mill for 
the rest of this year and until the end 
of 1922. Provisions of the lease pro¬ 
vide for certain development work to 
be done by the lessees. It is under¬ 
stood that for the present they will 
confine their operations from No. 7 
level upward, seeking to develop high- 
grade orebodies in the Jennie ground. 
This claim was acquired by purchase 
two years ago. 

Rossland—The mill at Le Roi No. 2 
mine has begun operations and is work¬ 
ing on dump material. 

Sandon—^Twelve men are working on 
development on the McAllister group, 
a dry ore property up the north fork 
of Carpenter Creek. 

Invermere—Dr. S. J. Schofield, of 
the Dominion Geological Survey, Ot¬ 
tawa, with a party of surveyors, is en¬ 
camped near Windermere, and has 
made a good start on a geological sur¬ 
vey of the Windermere Mining Divi¬ 

sion. Such a survey has been hoped for 
by local mining interests for a number 
of years. 

Trout Lake—The recent strike made 
by owners of the Noble Five group 
near this point is described as one of 
the most promising made in recent 
years, 7 ft. of galena ore having been 
uncovered on the property. 

Grand Forks—Some shipments of 
reject fiuorspar material from the Con¬ 
solidated company’s Rock Candy mill, 
on the North Fork of Kettle River, are 
to be made this fall to the smelter at 
Trail. Local fluorspar production has 
been at a standstill for some months 
following unfavorable marketing con¬ 
ditions. 

The final chapter in the history of 
Granby’s Grand Forks smelter opera¬ 
tions is being written with the an¬ 
nouncement that the company is to 
move the remnant of equipment from 
the smelter site and store it pending 
ultimate disposal. Decision to do this 
has been forced by the announcement 
of the Canadian Pacific Ry. to the effect 
that the steel bridge over the smelter 
dam is to be taken down at an early 
date. 

Cranbrook — It is announced that 
the Federal Mining & Smelting Co. has 
again bonded the Stemwinder mine, in 
the Kimberley section, and plans dia¬ 
mond-drilling development on an ex¬ 
tensive scale. The property has been 
held for a number of years by the Mac- 
Kenzie & Mann railway interests and 
was under bond to the Federal before, 
but after some diamond-drilling ex¬ 
ploratory work the bond was allowed 
to lapse. It is also believed the North 
Star mine, under lease for some time 
to Thompson & McKinney, has been 
taken under bond and lease by the 
Federal company. 

Silverton—A number of men are now 
working at the Standard mine, opera¬ 
tions being conducted by the new own¬ 
ers, who acquired the property from 
the old Standard Silver-Lead Co. W. 
H. North, general manager for the old 
company, continues in charge of opera¬ 
tions. 

Ontario 

Mineral Output Declines Greatly in 
First Half of 1921—Patricia District 

Added to Kenora Mining Division 

Cobalt—With the exception of gold, 
platinum, and lead, there has been a 
marked decline in the output of the 
Ontario mines for the first half of 1921 
as compared with the corresponding 
period of 1920. The production of lead 
and platinum is small, so that it may 
be really said that the only metal to 
show an increase was gold. The min¬ 
ing industry is passing through the 
same crisis as the industrial world, and 
the base metals have all shown a very 
severe decline. Owing to the complete 
cessation of all operations by the Inter¬ 
national Nickel Co. in the Sudbury field, 
the report for the second half of 1921 
is expected to show a still further 
decline. 

The production of gold for the first 
half of the year shows an increase of 
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$71,000 over the 1920 figures. Though 
this is not a very large increase for the 
six months, its significance will be 
noted when reference is directed to the 
output for the first quarter of the 
year, which showed a decrease of $560,- 
000 as compared with the correspond¬ 
ing period in 1920, so that the increase 
in production for the second quarter 
-of 1921 is $726,000. The decrease in 
the first quarter of the year was due 
to a shortage of hydro-electric power. 

The production of silver shows a de¬ 
crease of $2,500,000, due largely to the 
severe decline in the price. 

The greatest decreases are in the 
exports of copper and nickel matte. 
The value of the copper matte ex¬ 
ported was only about 5 per cent of 
the corresponding 1920 production, and 
that of the nickel matte was only 8 
per cent. The exports of metallic 
nickel for the 1921 period were only 
about 1 per cent of those in 1921. Metal¬ 
lic cobalt, cobalt oxide, and nickel ox¬ 
ide, which are produced almost exclu¬ 
sively from Cobalt ores, also showed 
severe declines. The total of the three 
products was only $362,000, as com¬ 
pared with $1,726,000 for 1920. The 
total value of the products of the prov¬ 
ince was $11,000,000, as compared with 
$22,000,000. In arriving at the copper 
and nickel in matte, the copper was 
valued at 8c. per lb. in 1921 as against 
13c. in 1920; nickel was valued at 25c. 
per lb. for both years. 

The mining area of the Province of 
Ontario has been increased by the in¬ 
clusion of a large section of the dis¬ 
trict of Patricia, which has been added 
to the Kenora Mining Division. The 
new area is 300 miles long and about 
100 miles wide, at the widest point. 
This action was taken by the govern¬ 
ment owing to the reported discoveries 
'of valuable minerals in that section. 

Signs are not wanting that the gov¬ 
ernment’s attitude with regard to in¬ 
creasing the mining taxes is undergo¬ 
ing a change, as recent information 
gives strength to the belief that there 
is little danger of new taxes being in¬ 
troduced at the next session of the 
House. This new attitude will, no 
doubt, be strengthened by the complete 
closing down of operations by the In¬ 
ternational Nickel Co. The provincial 
revenue from the mining industry will 
be very much smaller, than last year, 
and the government officials are now 
beginning to realize that the mining 
industry is one that cannot be milked 
with impunity. 

Irrespective of whether or not opera¬ 
tions are resumed by the Dominion Re¬ 
duction Co.’s mill. Crown Reserve will 
not attempt to get back on a produc¬ 
ing basis this year. A small amount 
of high grade is being sorted out at 
one of the surface dumps. 

Some high-grade ore has been found 
in the bottom of the 38-ft. shaft of the 
Oxford-Cobalt mine. The shaft is be¬ 
ing deepened, and an attempt will be 
made to develop some profitable ore. 

The fiscal year of the Kerr Lake 
ended Aug. 31, and it is understood that 

developments for the year have been 
satisfactory. No production, except a 
small amount of high-grade obtained in 
development work, has been attempted, 
as the Dominion Reduction Co., which 
treated the low-grade ore of the Kerr 
Lake, is closed. At the present time 
Kerr Lake’s chief revenue is obtained 
from the Tahoe silver mine, in Utah, 
which is producing 60,000 oz. a month. 
During the fiscal year the company has 
paid $300,000 in dividends. 

Work was recently resumed on the 
Violet property of the La Rose, and the 
company has cut its main vein on the 
540 level, where it shows good silver 
values. 

Porcupine—It is understood that dur¬ 
ing one day recently the Hollinger 
milled 3,490 tons of ore. It is probable 
that almost 1,000,000 tons of ore will 
be treated during the year. 

It is understood that trouble has 
arisen with regard to the Allied Por¬ 
cupine Mines, which is an amalgama¬ 
tion of the Three Nations, La Palme, 
and Cavana properties. The agreement 
calls for a certain expenditure per 
month, but the La Palme has main¬ 
tained that this has not been fulfilled. 
It is understood that the merger will 
probably be dissolved. 

Kirkland Lake—In recent decisions 
given at Osgoode Hall, Toronto, judg¬ 
ment was entered against Sir Charles 
Ross, finding him liable for debts in¬ 
curred in the name of the Patricia 
Syndicate. The late C. A. O’Connell 
interested Sir Charles Ross in the Bos¬ 
ton Hollinger Mines, on which Mr. 
O’Connell had an option, and Sir 
Charles put up $100,000. When this 
money was exhausted loans were ob¬ 
tained from the Bank of Commerce 
upon notes signed by Mr. O’Connell, as 
trustee for the Patricia Syndicate. It 
is held that Sir Charles is liable for 
the notes given by the Patricia and also 
for accounts of sundry creditors in 
northern Ontario. 

MEXICO 

Chihuahua 

Naica Company, Reorganized as Cia. 
Minera de Concho, To Employ 

Large Force 

Chihuahua City—Henri Faivre, an in¬ 
dividual operator, has a small force of 
men working his manganese properties 
at the Cerro Santa Rosa, near Chihua¬ 
hua City. A shipment of 40-per cent 
ore amounting to forty tons was sent 
to the Monterrey smelter. 

The Santa Eulalia camp is showing 
greater activity. All mines have re¬ 
sumed work on full time, giving daily 
work to all miners looking for it. This 
is in marked contrast to the past, when 
workmen were given work only three 
days a week, thus helping them over 
the critical period. 

The Cia. Minera San Juan intends to 
increase operations soon so as to employ 
fifty to sixty men. Shipments of silver- 
lead ore will be resumed Sept. 1. Jose 
Bovio is general manager. 

The Erupcion Mining Co., at Los La- 
mentos, is pushing the survey work on 
its railroad line, which will connect the 
mine with a point of the National rail¬ 
road yet to be decided upon. The road 
will have an easy grade and will be 
without a single bridge on the entire 
47 miles of the line. After preparing 
the maps for submission to Mexican 
government’s approval, bids will be re¬ 
ceived for the grading work. It is ex¬ 
pected that the actual grading work 
will be started by Nov. 1. 

The Alcaparra camp is setting great 
hopes on the building of the La- 
mentos railroad, which will pass about 
five miles from the northern, and three 
and one-half miles from the southern 
extension of the Sierra de la Alcaparra. 
At present a wagon road 15 miles long 
connects the camp with the station Vil¬ 
la Gonzales of the National Railroad. 
The lime formation of this part of the 
country is cut by several dikes of gran¬ 
ite and porphyry, and the mineraliza¬ 
tion consists of silver, gold, lead and 
zinc. Most of the valuable ground was 
taken up in form of denouncement, and 
some of the owners are developing their 
properties on a small scale. It is re¬ 
ported that the owners of the Corona 
mine have a carload of silver-lead ore 
ready for shipment. Besides the above- 
mentioned ores, commercial iron is also 
to be found. A large vein 25-30 meters 
wide and assaying 55 per cent iron out¬ 
crops on the property owned by Feder¬ 
ico Saenz. 

The Rio Plata mine is reported to 
have resumed operations. Lincoln Bon- 
neau, treasurer of the company, accom¬ 
panied by his son and Frederick Po- 
thast, left recently for the mines at Rio 
Plata, in the southwestern part of the 
state, to reopen the property for the 
owning company. The mine has been 
leased for some time to Mendoza and 
Nesbitt, and new arrangements will be 
made upon their return from the prop¬ 
erty. 

An American company early this year 
entered into a bond and lease agreement 
with the British owners of the San Mar¬ 
tin mine, in the western part of the 
state, in the El Rayo district. The op¬ 
erations were suspended in June for un¬ 
known reasons. 

Parral—Charles C. Coulter, repre¬ 
senting the Mexican Natural Resources 
Co., of San Antonio, Tex., is taking up 
properties in the Parral district. It is 
rumored that the company which he 
represents may build a mill at Parral. 

San Francisco del Oro — Jose Bovio 
has taken a bond and lease on the 
Transvaal mine. The property is al¬ 
ready partly developed, and the new 
company intends to start work immedi¬ 
ately. The veins carry rich gold-silver- 
copper and lead ore. The company is 
planning to erect a mill. Electrical 
power will be furnished by the Cia. 
Agricola y de Fuerza Electrica del Rio 
Concho, S. A., which has its power 
plant at La Boquilla, near Camargo. 

Naica—The Cia. Minera de Naica has 
been reorganized as the Compania 
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Minera de Concho S. A. This is a Mexi¬ 
can concern and Lie. Jose Estrada Ota- 
mendi is president. The company owns a 
large group of properties and is a well- 
known producer of lead carbonate ore 
carrying an average of 500-600 g. of 
silver. The total production of ore has 
reached 276,129 tons. The reserves con¬ 
sist of 200,000 tons of high-grade and 
of 100,000 of low-grade ore. Between 
500-600 men were employed at the mine, 
the monthly production having been 
4,000 tons. The company owns a 30- 
km. narrow-gage railroad connecting 
the mine with the Concho station of the 
National .railroad. Twenty-seven cars 
and five engines are operating on the 
line. A complete repair shop, in which 
even all castings are made, is on the 
spot. 

The mine is equipped with a 250-hp. 
gas engine and a new compressor, both 
of which could not be installed on ac¬ 
count of disorders incident to the revo¬ 
lution, as the mine was constantly vis¬ 
ited and greatly handicapped by bands 
of revolutionists. 

Electrical power is to be taken from 
the Cia. Agricola y de Fuerza Electrica 
del Rio Conchos S. A. for all mining 
purposes. A large force of men will be 
employed at once, and it is intended to 
increase greatly the previous extraction 
of ore. Jose Bovio, who was mine su¬ 
perintendent for nineteen years, will act 
in the future in the capacity of con¬ 
sulting engineer. 

Adargas—The Adargas mine, situat¬ 
ed at Adargas, in southern Chihuahua, 
and owned by Guadalupe Galvan, is be¬ 
ing examined by engineers for a Phila¬ 
delphia concern. It is said that silver- 
lead ore was shipped in previous years 
from the property. 

Zacatecas 

La Luz Mining Co.’s Stockholders’ 
Meeting Called for Sept. 12 

Zacatecas—The La Luz Mining Co., 
with mines in Zacatecas, failing to ob¬ 
tain a quorum at the general meeting 
of stockholders called for Aug. 2, has 
issued another official call for the meet¬ 
ing to take place in the city of San Luis 
Potosi on Sept. 12. 

An assessment of one peso per share 
has been levied against the outstanding 
stock of the Manuela y Anexas Mining 
Company to procure funds for carrying 
on development work at the property. 

ARIZONA 

Property of Kingman Consolidated 
Copper Co. Sold—Mascot Copper 

Co. Buys Railroad 

Tombstone—'V. L. and J. L. Mell- 
gren have purchased the remaining six 
shares in the Co-operative Milling Co. 
The new owners have taken charge, 
and will operate on a custom basis as 
soon as a new steam plant is installed 
to furnish power. 

Three shifts are working on the new 
cyanide plant at the State of Maine, 
operated by the Old Pueblo Leasing 
Co. 

Cochise—A carload of timber has 
arrived for the Red Bird mine, a gold 
property being worked by Griffen and 
Smith. 

Pearce—The mill is running on less¬ 
ees’ ore, and a fair recovery is being 
made. 

Jerome—Verde Central is installing 
a heavy compressor, purchased from 
the United Verde Extension Mining 
Co., and has on the road a hoist that 
is to be used in deepening the main 
shaft 300 or 400 ft. A large share 
of the Verde Central stock is now in 
the hands of Calumet & Arizona inter¬ 
ests, which purchased a late offering 
of treasury stock. In consequence, the 
corporation is well provided with funds. 

Kingman—Under execution, at King- 
man, the property of the Kingman Con¬ 
solidated Copper Co. has been sold to 
satisfy claims aggregating about 
$30,000. 

Bisbee—The Mascot Copper Co. has 
purchased from the Southern Pacific 
Co. the rails and material of the twelve- 
mile railroad that has been operated 
for ten years by the mining company 
between Willcox and the mines. The 
material heretofore has been used 
under lease. The price paid was $88,- 
091.11. 

Nogales—What is known as the 
Mejia part of the famous Planches 
de Plata mines of northern Sonora has 
been purchased by a Nogales company 
headed by Augustine von Borstel. The 
mines are twenty miles southwest of 
Nogales, on the Altar road. 

NEW MEXICO 

Abundant Water This Season Stimu¬ 
lating Placer Mining at Pinos Altos 

Lordsburg—Shaft sinking at the 
Eighty-five mine is progressing steadily. 
A station is being cut at 1,200 ft. depth. 
A pump station will be cut at 1,350 ft. 
and a triplex electric pump installed to 
pump to surface. Drifting continues 
on the 1,050 level, with a satisfactory 
showing of good ore. 

Pinos Altos—On account of the un¬ 
usual rainfall this season, placer min¬ 
ing has been carried on with success¬ 
ful results in the old diggings in this 
vicinity. Some good results are re¬ 
ported. This district has been produc¬ 
ing placer gold for small operators with 
more or less regularity since 1868. 

Silver City—Stauber, Wright, Arm¬ 
strong, and Bell have shipped two car¬ 
loads of low-grade silver ores from 
their lease on the Stevens property in 
Chloride Flat. Another car is ready 
to ship. These are test shipments, and 
if it is found that this grade of ore 
can be handled at a profit, considerable 
tonnage will be sent to the El Paso 
smelter from this section. The above 
named signed a lease recently on the 
old Bohemia mine, principally owned 
by Frank Vesely, of Silver City. Other 
lessees at Chloride Flat are Perrault 
and Morales, who have shipped one car 
of high-grade silver ore; also Jake 
Reidlinger & Co., and John Blackwell. 

COLORADO 

Radium Co. of Colorado Increasing 
Force—Matterhorn Company To 

Use Flotation 

Idaho Springs—The Gem Mining Co. 
is driving a drift 300 ft. to connect 
with the Franklin property. Opera¬ 
tions will be conducted through the 
Newhouse tunnel. Ore mined from the 
Gem property will be shipped to the 
Newton mill for treatment. 

Paradox Valley—The Radium Co. of 
Colorado, Inc., is increasing its work¬ 
ing force by about fifty men, to meet 
the recent increased demand for radium 
ore. The product will be shipped via 
Whitewater, instead of via Placerville, 
as heretofore. James S. James is man¬ 
ager. 

Ophir Loop — Flotation equipment 
will be installed in the plant of the 
Matterhorn Mining & Milling Co., of 
which P. J. Dills is manager. 

UTAH 

Garfield Smelter Producing 10,000 oz. 
Silver Daily—Utah-Salduro Com¬ 

pany in New Hands 

Salt Lake City—It is reported that 
the American Smelting & Refining Co. 
will not—as some other smelting com¬ 
panies have done—make a flat reduc¬ 
tion in its smelting rates in conformity 
with the lower freight rates on bullion 
which went into effect Aug. 11. The 
reason given is that this company re¬ 
ceives most of its ore under contract, 
and that these rates in many instances 
were not increased at the time larger 
shipping charges were initiated by the 
railroads. However, it is said that, 
wherever smelting rates had been ad¬ 
vanced, the recent reduction in freight 
rates on bullion would undoubtedly re¬ 
dound to the shipper. 

The Garfield smelter of the American 
Smelting & Refining Co., according to 
A. M. Richards, general superintendent, 
in an address before the Rotary Club 
of Salt Lake City, is producing in round 
numbers at the rate of about 10,000 
ounces of silver daily from 1,200 tons 
of ore. Although some copper is being 
smelted in connection with the silver 
ores, the copper output of the plant is 
negligible. It will be remembered that 
to meet changed conditions, the copper 
smelters of the state made certain 
changes in their processes, which have 
made it possible for them to treat dry 
siliceous ores successfully, and at a 
profit. A good tonnage of ore of this 
character is now coming in, especially 
from the Tintic district, where mines 
were forced to curtail some time ago, 
when it was not possible for the smelt¬ 
ers to take their ores, but are now 
working at capacity. Mr. Richards pre¬ 
dicts that Utah in 1922 will produce 
more silver than any other state. Dur¬ 
ing the first six months of 1921, the Gar¬ 
field smelter handled an average of 1,210 
tons of ore daily, recovering 100 ounces 
of gold daily and an average of 9,981 
ounces of silver. The plant consumes 
117 bbl. of oil daily and 223 tons of coal. 
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There are at present employed 550 
workmen, and the monthly payroll is 
$60,000. The smelter has a daily ca¬ 
pacity of 5,000 tons, and in normal 
times turns out 500 tons of blister cop¬ 
per a day. From present conditions, ac¬ 
cording to Mr. Richards, a revival of 
the copper industry of Utah may be ex¬ 
pected on a light producing basis early 
in 1922. 

Lead furnaces at the Salt Lake Val¬ 
ley plants operating at the end of Aug¬ 
ust were: A. S. & R. at Murray, three 
lead furnaces; United States at Mid¬ 
vale, four furnaces including one on 
matte concentration. At Garfield the 
A. S. & R. has added a fourth rever¬ 
berator for the treatment of siliceous 
ores. 

The hearing before Judge Johnson of 
the United States district court on the 
exceptions taken by the Utah Apex 
Mining Co., of Bingham Canyon, to the 
accounting of the Utah Consolidated 
for ore taken by it from ground owned 
by the Utah Apex, has been concluded. 
The Utah Consolidated places the 
amount of ore taken out by it at about 
$500,000, and the Utah Apex claims in 
the neighborhood of $1,000,000. The 
final arguments will be heard the latter 
part of September. 

Eureka—The Victoria has opened an 
orebody on the 1,700 level which is a 
continuation of the deposit followed 
from the 1,350 to 1,550 level. The de¬ 
posit in question is furnishing the larg¬ 
er part of the output from the mine at 
present, although some ore is coming 
from the 900. The Eagle & Blue Bell 
in the two weeks ended Aug. 24 shipped 
thirty cars of ore. This and the Victo¬ 
ria properties are controlled by the 
Bingham Mines Co., which owns also 
the Dalton & Lark and Yosemite mines 
at Bingham. The Tintic Milling Co. 
in the two weeks ended Aug. 24 shipped 
two consignments of bullion. This 
company is opening up the old Swansea 
mine, which it has under lease, and ex¬ 
pects a good tonnage of sulphide ore, 
of which it is in need, from the prop¬ 
erty. 

Park City—Shipments for the week 
ended Aug. 24 were 1,378 tons, as com¬ 
pared with 1,212 tons the week preced¬ 
ing. Shippers were: Judge allied com¬ 
panies, 593 tons; Silver King Coalition, 
593; Ontario, 469. 

The new mill of the Silver King Co¬ 
alition is expected to be completed by 
the end of the year. Concrete work is 
now finished, and the steel work for the 
building will be started immediately. 
The large orebody in the O’Brien fissure 
opened on the 1,150 level has been fol¬ 
lowed downward for some distance, and 
continues strong on the lower levels. 
There is also a large amount of low- 
grade ore in the mine awaiting the com¬ 
pletion of the new mill. When this is 
completed shipments will be consider¬ 
ably increased, and earnings proportion¬ 
ately. The Park-Utah is being opened 
Up with a view to larger production. 
The present output is about two cars 
daily. This property is controlled by 
the Judge interests. 

Salduro—The Utah-Salduro Company, 
owning large potash deposits in western 
Tooele County, bus been taken over by 
the Allied Chemical & Dye Co. of New 
York. The Salduro company was a 
subsidiary of the Solvay Process Co., 
and is said to have spent in the neigh¬ 
borhood of $2,000,000 on a plant for the 
production of potash from the brines 
underlying the large salt beds near 
Wendover, and has had about 200 men 
in its employ. Recently the company 
closed down for the time being. These 
deposits are the largest in Utah, and a 
large potash industry could be devel¬ 
oped in the state, it is believed. At pres¬ 
ent, owing to the coming in of potash 
from Europe, there is not much market 
for the output. Utah men are anxious 
to see a tariff on potash, so that the new 
industry may be started. 

Gold Hill—The Western Utah Copper 
Co. reports a promising strike on the 
700 level. The ore is sulphide, and car¬ 
ries 4 to 15 per cent copper and 6 to 
30 ounces silver. 

IDAHO 

Coeur d’Alene District 

Cedar Creek Company Makes Impor¬ 
tant Strike—Chicago-Boston Stock¬ 

holders To Vote on Acquiring 
Kill Buck Claims 

Wallace—The Cedar Creek Mining 
& Development Co. has made what ap¬ 
pears to be an important strike on the 
North Side, near Murray. In extend¬ 
ing a drift from the main crosscut 
about 700 ft., a large body of low- 
grade lead and zinc ore had been de¬ 
veloped. This has now been followed 
by striking 2 ft. of high-grade galena, 
practically free from zinc, two samples 
of which gave the following assay re¬ 
sults: No. 1, silver, 25 oz.; lead, 66.4 
per cent; No. 2, silver, 31.3 oz.; lead, 
78.7 per cent. 

The Chicago-Boston Mining Co. has 
called a meeting of stockholders for 
Sept. 27 for the purpose of taking 
action on three propositions, namely: 
Increasing the capital stock from 1,- 
500,000 shares to 2,500,000 shares; ex¬ 
changing the increase in the capitaliza¬ 
tion for the property of the Kill Buck 
Mining Co., share for share; and 
changing the name of the company to 
the Galena Mining Co. The Kill Buck 
company owns five patented claims 
joining the Chicago-Boston, which are 
probably on the same vein, making its 
development and operation more eco¬ 
nomical through the Chicago-Boston. 
Both companies are controlled by the 
Callahan Zinc-Lead Co. and it is ex¬ 
pected that the three propositions will 
carry. 

The great orebody of the Morning 
mine at Mullan, owned by the Federal 
Mining & Smelting Co., has been cut 
on the 2,200 level, showing about 20 
ft. of excellent ore, probably better 
than in the levels above. The ore shoot 
on the 2,000 is about 1,300 ft. long and 
has an average width of 15 to 20 ft., 
and it is believed that these dimensions 
will be found on the new level. 

MONTANA 

Butte & Superior Cuts Copper Deposit 
on 2,200 Level 

Butte—The Tuolumne Mining Co. 
recently cut a band of ore in its west 
workings on the 1,600 level of the 
Main Range mine which shows an in¬ 
creasing copper content in a heavy 
pyritic ore. The Spread Delight vein 
shows a width of about 30 ft. on the 
1,600 level, narrower than on the next 
level above, the 1,200. 

Butte & Superior has cut the copper 
vein on the 2,200 level. The crosscut 
is in 18 ft. showing ore apparently 
better than that on the 2,000 level. 
Assays are not yet available. 

Neihart—Decision to reconstruct the 
mill of the Cascade Silver Mines & 
Mills Co. was reached at the recent 
annual meeting of stockholders in 
Butte. It also was decided to install 
what is known as the Schwarz process 
for the separation of zinc from the Cas¬ 
cade’s silver ores. George G. Brabrook, 
of Boston, was elected president and 
William L. Creden, of Butte, vice- 
president. 

Hassel—The Iron Mask mine of the 
Bamar Copper Co., near here, will re¬ 
sume operations this fall, according to 
advices from Butte interests which con¬ 
trol the corporation. A tunnel has been 
driven a distance of 2,500 ft. to reach 
a point under an old shaft, and it will 
be necessary to drive this working 200 
it. further to reach its objective. 

Jefferson City—The Assets Mining 
Co. is said to be planning to resume op¬ 
erations at the Golconda mine. 

Elkhorn—The Merrill Construction 
Co., of Boston, has been awarded a 
contract for the installation of a heat¬ 
ing system at the Elkhorn mill of the 
Boston & Montana Development Co. 
The Hardinge company, of New York, 
is furnishing the equipment for the 
concentrator, which installation is rap¬ 
idly nearing completion. 

WASHINGTON 

Eagle Group, Near Chewelah, Leased 
to A; J. Moore 

Orient — Extensive and thorough 
sampling of the First Thought mine, 
near here, has been made this summer 
for the Spokane owners, who acquired 
the ground from the Bums interests 
two years ago. It is stated that if the 
results are satisfactory, installation of 
a cyanide, plant will be considered. 

Chewelah—The Bluestar Mining Co., 
owners of the Eagle group of claims, 
two miles north of this point, has 
given a lease and bond on the property 
to A. J. Moore, a mining engineer. The 
lessee has gone to New York, and upon 
his return in the fall intends to pro¬ 
ceed with active development. The 
property has been idle for many years, 
but in the early stages of development 
is credited with a gross output of about 
$40,000. 

Springdale—An air compressor is to 
be installed on the Aichan Bee prop¬ 
erty this fall. 
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NEVADA 

Tonopah Extension Sues Cash Boy for 
$15,000 — Tonopah Divide Resumes 

Shaft Sinking—New Capital May 
Enter Comstock District 

Tonopah—The Tonopah Extension 
has brought suit against the Cash Boy 
for $15,000, for alleged trespass on the 
Golden Anchor lode claim. The Tono¬ 
pah Extension shipped bullion valued 
at $42,000, which represents the clean¬ 
up for the first half of August. The 
Cash Boy has opened a 6-ft. face of 
ore assaying $24 per ton in the winze 
below the 1,645 level. 

The Belmont is operating at full ca¬ 
pacity. The clean-up for the first half 
of August amounted to $126,000, which 
is a record production. 

Divide—The Tonopah Divide has re¬ 
sumed shaft sinking from the 1,000 
level, and will continue sinking until 
the water level has been reached. Fifty 
tons of ore a day is being forwarded 
to the Belmont mill. 

The Divide Extension has started 
regular shipments of high-grade ore to 
the McNamara mill from orebodies on 
the 100 and 200 levels. The Dividend 
has intersected the Extension ore- 
bodies on the 100 and 200 levels. The 
Giant Divide has resumed development 
work on the 400 level. 

Virginia City—Sampling under the 
direction of Albert Burch and R. B. 
McGinness has been started in the Hale 
and Norcross tunnel. The sampling 
will be continued on the upper levels 
of the middle group of mines, which 
include the Best and Belcher, Gould 
and Curry, Savage, Norcross, Chollar 
and Potosi. Outside interests will start 
mining and milling operations on a 
large scale similar to the United Com¬ 
stock Mines Co. at Gold Hill, should 
the sampling show sufficient tonnage. 

Spanish Belt — The Consolidated 
Spanish Belt Mining Co. has recently 
started its new fifty-ton mill. The 
process used is a combination of con¬ 
centration and flotation. 

NORTH CAROLINA 

Ten-Stamp Mill Bought for Spoon Mine 
—Development To Be Resumed at 

Coggins Property 

Ashboro — At the Spoon mine, in 
Randolph County, twelve miles north¬ 
east of Ashboro, high-grade free-milling 
ore has been encountered at 70 ft. and 
at 110 ft. The level is now being opened. 
A pay streak of unusual richness is 
18 in. wide, and there is other ore of 
lower grade available on the same level. 
A ten-stamp mill has been purchased, 
and will be erected immediately; only 
amalgamation will be attempted at the 
beginning. Robert G. Dickens is super¬ 
intendent. 

Eldorado—At the Coggins mine, at 
Eldorado, in Montgomery County, 
fifteen miles northwest of Troy, the 
county seat, surveys of the 450 and 
550 levels were made recently. This 
was done to obtain data from which 
to plan work to connect the known ore- 
bodies of the 450 level with the openings 

on the 550 level, and to carry on the 
proper development of the 550 level. 
Work on the raises is expected to begin 
soon. Some addition is also to be made 
to the mill. Work has been suspended 
for nearly a year, for the same reason 
that other mines have shut down, 
namely lack of labor and the high price 
of supplies. This mine has been more 
extensively developed than any other 
gold property in the state. It has 
according to an engineer’s statement, 
over 100,000 tons of ore ready for 
mining. 

MICHIGAN 

Menominee Range 
Oliver Company Again Shipping From 

Stock at Chapin and Aragon Mines 
—Underground Work Stopped 

at Berkshire 
Iron Mountain—The Oliver Mining 

Co. has issued orders once more to ship 
from stockpile from its Chapin and 
Aragon mines. Both are now idle, but 
considerable ore is in stock. There is 
not a mine in operation in Iron Moun¬ 
tain. 

Crystal Falls—All underground work 
has stopped at the Berkshire mine. 
The Bates, Davidson, Dober, Homer, 
and Delta, employing less than 500 men, 
are the only active mines in the iron 
River field, which has close to twenty 
properties. 

Marquette Range 

Work Stopped at Princeton Mine— 
Equipment of Ford’s Imperial 

Mine Continued 
Gwinn — Operations were suspended 

Aug. 27 at the Princeton mine, the old¬ 
est in the district. Most of the men 
were given employment at other mines 
of the Cleveland-Cliffs Iron Co. in the 
district. 

Negaunee—^The Marquette Ore Co. is 
again mining at its Mary Charlotte 
property. The mine was closed down 
for a few weeks, and it was believed 
that no more underground work would 
be carried on this season. Two hun¬ 
dred and fifty men are working on a 
full-time basis. There is no ore in 
stock, and all being hoisted is shipped. 

Michigamme — Machinery continues 
to arrive at the Imperial mine, which 
is being reopened by Henry Ford. 
About sixty men are engaged in get¬ 
ting the property in condition for pro¬ 
duction. A large compressor, of Ger¬ 
man manufacture, is ready to be in¬ 
stalled as soon as the new buildings 
are erected. Two pumps for under¬ 
ground use have been purchased from 
the Hancock Consolidated Copper Co. 
Some other equipment, including rock 
drills, was secured from the White 
Pine mine of the Calumet & Hecla Co. 
It is believed that about 200 men will 
be on the payroll when mining starts, 
but over 1,400 applications for work 
have been received at the mine office. 
Captain William Holman, who formerly 
was in charge of shaft-sinking work 
for the E. J. Longyear Co., has taken a 
position at the Imperial and will be in 
charge of underground work. A new 

track is being constructed from the 
Duluth, South Shore & Atlantic road 
to the mine. 

Ishpeming—The Marquette Range- 
office of the Oliver Iron Mining Co. has 
been advised that the wages of all em¬ 
ployees of the company were reduced 
on Sept. 1, but the amount of the cut 
was not given out. It is likely that it 
is one of 10 per cent, the same as an¬ 
nounced for the steel employees. Al¬ 
together, the wages of Oliver em¬ 
ployees have been lowered 40 per cent 
since Jan. 1, there having been two 
previous cuts, one of 20 per cent and 
one of 10. About 90 per cent of the- 
men are working on a part-tin^e basis.. 

JOPLIN-MIAMI DISTRICT 

Missouri-Kansas-Oklahoma 
American Zinc, Lead & Smelting Co.. 

Takes Over High Five Mine 

Waco—Decidedly increased produc¬ 
tion from the Waco, Mo., zinc field,, 
when zinc ore prices improve, is con¬ 
fidently expected in the Tri-State dis¬ 
trict as a result of the recent taking 
over of the High Five mine, at Waco, 
by the American Zinc, Lead & Smelt¬ 
ing Co. Development in this camp,, 
which is about fifteen miles northwest 
of Joplin, has been comparatively slow 
during the period of dull prices, for 
the reason that heavy drainage is nec¬ 
essary in extracting a large part of the 
ore. With the assistance and co-opera¬ 
tion of other companies, the High Five 
company has maintained a pumping- 
station and has kept the water down 
to about 230 ft. Drilling and develop¬ 
ment by the Barnsdall and Butte-Kan- 
sas companies has proved the orebodjr 
to extend for at least 100 ft. deeper 
than this, however, and it is felt cer¬ 
tain that the Barnsdall people will not 
be able to co-operate with the Ameri¬ 
can company for this deeper drainage. 
Unofficial statements to this effect have- 
been given out by officials of each com¬ 
pany. 

It is understood the purchase of the 
High Five mine by the American com¬ 
pany involved no material cash con¬ 
sideration, but the ultimate purchase 
price is $250,000, though a large part 
of this is to be paid out of the ground. 
The sale is more in the nature of a 
long-term option agreement. Temple- 
Chapman, of Joplin, and George E. 
Starr, of Philadelphia, Pa., were the- 
principal owners of the High Five. 

Joplin—Though no zinc producer in 
the Tri-State field really wants to push 
production at present, many companies 
are maintaining., fairly complete opera¬ 
tions in order to maintain their work¬ 
ing organizations. The price of lead, 
which is not so bad, enables many of 
these companies to operate at a close 
margin of profit, but the general effect 
is to increase the surplus of ore in the 
field and to hold down the price of 
zinc ore. The situation is simply one 
that cannot be avoided, producers de¬ 
clare. .A.mong the mines that have been 
started up recently are the Premier, at 
Picher, and the King-Brand, in Kansas,, 
northwest of Picher. 
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The Market Report 

Daily Prices of Metals 

Sept. 

Copper, N. Y., 
net refi nery* 
Electrolytic 

Tin 1 Lead | Zinc 

99 Per Cent Straits N. Y. St. L. St. L. 

1 11.75 26 25 26 75 4.40 4.125@4.20 4.175 
2 11.75 26.50 26 875 4.45 4.25@4.30 4 20 
3 11.75 26.50 26 875 4.45 4.25@4.30 4.20 
5 
6 ll.75@ll.87i; 26 75 27.25 4.425@4.50 4! 30' 4^20 
7 11.75@11.875 26 75 27.25 4.45@4.50 4.30 4.20 

♦These prices correspond to the following quotations for copper, “delivered”: Sept. 
1st, 2d, 3d, 12c.: 6th and 7th, 12@12.125c. 

The above quotations are our appraisal of the average of the major markets based 
generally on sales as made and reported by producers and agencies, and represent to 
the best of our judgment the prevailing values of the metals for deliveries constituting 
the major markets, reduced to the basis of New York, cash, except where St. Louis 
is the normal basing point, or as otherwise noted. All prices are in cents per pound. 
Copper is commonly sold “delivered,” which means that the seller pays the freight from 
the refinery to the buyer’s destination. 

Quotations for copper are for ordinary forms of wire bars, ingot bars and cakes. 
For ingots an extra of 0.05c. per lb. is charged and there are other extras for other 
shapes. Cathodes are sold at a discount of 0.125c. per lb. 

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 

Sept. 

Copper 
Tin Lead Zinc 

Standard 

Spot 3 M lytic Spot 3 M Spot 3 M Spot 3 M 

1 671 68| 7H 1541 1561 231 22| 24| 255 
2 68f en 7U I56f 159 231 225 241 251 
5 
5 685 69 \ 73 1591 16U 231 225 24| 255 
6 681 695 73 1611 163 J 235 225 25 251 
7 681 69f 73 162 1641 231 225 255 255 

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 

Sept. 

Sterling 
Exchange 
“Checks” 

Silver 1 

Sept. 
Sterling 

Exchange 
“Checks” 

Silver 

New York 
Domestic 

Origin 

New York 
Foreign 
Origin 

London 
New York 
Domestic 

Origin 

New YOTk, 
Foreign 
Origin 

London 

1 3735 991 625 37f 5 385 
2 3725 995 63 385 6 3695 995 631 395 
3 372 991 625 385 i 7 3715 995 635 385 

New York quotations are as reported by Handy & Harman and are in cents per 
troy ounce of bar silver, 999 fine. London quotations are in pence per troy ounce of 
sterling silver, 925 fine. Sterling quotations represent the demand market in the forenoon. 

Metal Markets 
New York, Sept. 7, 1921 

The prices of all four of the major 
non-ferrous metals have increased dur¬ 
ing the last week, despite the holiday 
on Monday, and which really included 
Saturday also. This stronger tendency, 
coupled with a belated recovery in the 
stock market, has caused producers and 
traders to feel more optimistic, though 
no runaway market is expected in any 
metal, and it is the general prediction 
that the price recovery, if it has now 
started in earnest, will be gradual. 

Followers of copper should not dis¬ 
regard the aluminum market. Alumi¬ 
num can now be imported for 18c, or 
slightly above, and at that price is a 
formidable competitor of copper at 12c. 

In fact, there are reports that fairly 
large quantities of aluminum have been 
sold for the manufacture of cable and 
other apparatus in which copper can be 
displaced by the lighter metal, Ger¬ 
many, of course, being an important 
producer of aluminum, would spare no 
expense to carry this substitution as 
far as possible. It is reported, how¬ 
ever, that aluminum has not proved 
altogether successful in the electrical 
uses to which it has been applied. 

Copper 
Even as late as last Thursday some 

copper was obtained as low as 11.75c., 
delivered, by consumers to whom low 
delivery charges applied. The bulk of 
the sales, however, were made at 12c., 
delivered, and on Friday this was the 

lowest price which was quoted. Tues¬ 
day found most of the 12c. sellers off 
from the market, the generally quoted 
price being 12.125c., delivered, with 
sales in some cases at fractional con¬ 
cessions. Today September business 
has been booked at the same prices, 
but with producers generally quot¬ 
ing 12.25@12.375c. for October deliver¬ 
ies. There is a marked hesitation in 
quoting further forward than October. 
One 100-ton lot for October is offered 
today by a dealer at 12.125c., delivered, 
but it is doubtful if more could be 
obtained. Many of the small consumers 
and some of the larger are taking more 
interest in the market now that the 
price is advancing, but domestic busi¬ 
ness has not been large. 

Export business continues excellent, 
considering conditions in Europe. 

Total sales for August are estimated 
at 80,000,000 lb., well over production 
for the same month. 

Lead 
The American Smelting & Refining 

Co. advanced its official contract price 
for lead from 4,40c. to 4.50c. on Sept. 2. 

Lead has been active during the last 
week, particularly in the Chicago and 
New York markets. The demand in 
the St. Louis district does not seem 
to have been so marked, and on last 
Thursday the best one producer could 
obtain was 4.125c. The Smelting com¬ 
pany’s advance had a good effect in 
the outside market, however, and yes¬ 
terday and today 4.30c., St. Louis, and 
4.40c., Chicago, were the ruling prices 
by most sellers, though one large inter¬ 
est held consistently above these fig¬ 
ures. Some large orders have been 
placed through New York agencies and 
more are expected soon, as stocks in 
the hands of prominent consumers are 
generally very low. Business for later 
than October is almost absent, and 
many producers will only quote on 
October deliveries when coupled with 
lead for September. 

Zinc 
Zinc has held the advance which 

started last week; in fact, the price 
today is a slight improvement over that 
quoted a week ago. Demand is still 
quiet, however, and galvanizers are tak¬ 
ing only small lots. With the large 
stock of zinc on hand, and knowing 
that numerous small producers have 
been willing to meet low prices in the 
past, they do not feel that buying be¬ 
yond current requirements is advisable. 
Brass special is quoted at 10 points 
premium over Prime Western, and 
high-grade remains at 6c. delivered at 
Eastern points. 

Tin 
Tin has advanced slightly with the 

improvement in London and steady 
sterling exchange, but consumers re¬ 
main aloof. The tinplate business is 
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reviving, but the spectre of large East¬ 
ern stocks still hangs over the market. 
No one knows when the governments of 
the Federated Malay States and the 
Dutch East Indies will find it necessary 
to throw some of their stocks on the 
Tparket. United States deliveries of tin 
during August, as announced by the 
New York Metal Exchange, amounted 
to 3,320 long tons, compared with 1,525 
long tons for July. This increase was 
unexpected and most encouraging, and 
no doubt was the cause to some extent 
of the advance in London. It is under¬ 
stood that most of this tin went to 
steel interests. 

Arrivals of tin, in long tons: Aug. 
30th, Straits, 60. Total for August, 
2,560 tons. Sept. 2d, Straits, 10; 3d, 
Straits, 25; 6th, London, 40; Rotter¬ 
dam, 100; Straits, 840. 

Gold 
Gold in London: Sept. 1st, 110s. 4d.; 

2d, 109s. 8d.; 5th, 110s. lOd.; 6th, 110s. 
9d.; 7th, 110s. lOd. 

Foreign Exchange 

Sterling prices have held steady, but 
other European exchanges, particularly 
German, have tended to become weaker. 
Sterling cables continue to be quoted 
one-half cent higher than checks as 
given on page 435. On Tuesday, Sept. 
6th, francs were 7.63c.; lire, 4.33c; and 
marks, 1.08c. New York funds in Mon¬ 
treal, 11S per cent premium. 

Silver 
In spite of the holiday, there has 

been somewhat more activity in the 
market in the last week, and the greater 
part of the business continues for New 
York account rather than for San Fran¬ 
cisco. The price today at 63?c. is the 
highest since Jan. 28, 1921. The mar¬ 
ket closes steady. 

Mexican Dollars—Sept. 1st, 48; 2d, 
48g; 3d, 48i; 6th, 481; 7th, 49. 

Other Metals 
Quotations cover large wholesale lots unless 

otherwise specified 

Aluminum—List prices of 24.5@25c. 
are nominal. Outside market, 18@20c. 
per lb.; 18Jc. for imports, duty paid. 

Antimony — Chinese and Japanese 
brands, 4.50c.; market dull. W.C.C. 
brand, 5.25c. per lb. Cookson’s “C” 
grade, spot, 9c. Chinese needle anti¬ 
mony, lump, nominal at 4c. per lb. 
Standard powdered needle antimony 
(200 mesh), nominal at 5.25c. per lb. 

White antimony oxide, Chinese, 
guaranteed 99 per cent SbaOs, whole¬ 
sale lots, 6h@lc. 

Bismuth—$1.50@$1.65 per lb. 
Cadmium—Range $1@$1.10 per lb., 

in 1,000-lb. lots. Smaller quantities, 
$1.10(3)$1.25 per lb. 

Cobalt — Metal, $3(S)$3.25 per lb., 
black oxide, $2.35 per lb. in bbls. 

Iridium—Nominal, $160@$170 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- 
nag^es, spot. 35@38c. Market dead. 

Monel Metal—Shot, 35c.; blocks, 35c., 
and ingots, 38c. per lb. f.o.b. Bayonne. 

Osmium—$70 per troy oz. Nominal. 
$70, Los Angeles, Cal. 

Palladium—Nominally, $52@$55 per 
oz. 

Platinum—Nominally, $72@$78 per 
oz. 

Quicksilver—Nominal, $45@$46 per 
75-lb. flask. San Francisco wires $45.70. 
Little demand. 

'Rhodium—$150 per troy oz. 
‘Selenium—Black powdered, amor¬ 

phous, 99.5 per cent pure, $2@$2.25 per 
lb. 

‘Thallium Metal—Ingot, 99 per cent 
pure, $20 per lb. 

‘Tungsten Metal—Wire, $35@$60 per 
kilogram, according to purity and gage. 

Metallic Ores 
Chrome Ore—Ore analyzing 40@45 

per cent CrjOs, crude, $20 @$25 per net 
ton; ground, $30; analyzing 45@50 per 
cent Cr»03, $30; ground, $35; f.o.b. 
Atlantic ports. Quotations are nominal. 

Iron Ore—Lake Superior ores, per 
ton. Lower Lake ports: Old Range bes- 
semer, 55 per cent iron, $6.45; Mesabi 
bessemer, 55 per cent iron, $6.20; Old 
Range non-bessemer, 51 i per cent iron, 
$5.70; Mesabi non-bessemer, 51i per 
cent iron, $5.55. 

Magnetite Ore—F.o.b. Port Henry, 
N. Y.: Old bed 21 furnace, $4.85; old 
bed concentrates, 63 per cent, $5.75; 
Harmony, cobbed, 63 per cent, $5.75; 
new bed low phosphorus, 65 per cent, 
$8.50. 

Manganese Ore—22c. per unit, sea¬ 
port; chemical ore (Mn02) $50@$55 
per gross ton, lump; $70@$75 per net 
ton, powdered. Nominal. 

Molybdenum Ore—85 per cent MoSi, 
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 
TiOi, 15@2c. per lb. for ore. Rutile, 95 
per cent TiOj, 12c. per lb. for ore, with 
concessions on large lots or contracts. 

Tungsten Ore—Scheelite or wolfram¬ 
ite, 60 per cent WOs and over, per unit 
of WOa, $3@$3.25, f.o.b. Atlantic ports. 

Uranium Ore (Camotite)—Ore con¬ 
taining li per cent U.O. and 5 per cent 
ViO. sells for $1.60 per lb. of UtO. and 
75c. per lb. of VaO»; ore containing 2 
per cent UsOj and 6 per cent V,Oe sells 
for $2.25 and 76c. per lb., respectively; 
higher U.O. and VjO. content com¬ 
mands proportionately higher prices. 

Vanadium Ore—$1 per lb. of V^Os 
(guaranteed minimum of 18 per cent 
V2O5), New York. Nominal. 

‘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 $1.16 
per Ib. in ton lots. 

‘Furnished by Foote Mineral Co.. Phtla- 
delnhla. Pa 

Zinc and Lead Ore Markets 

Joplin, Mo., Sept. 3—Zinc blende, per 
ton, high, $23.25; basis 60 per cent zinc, 
premium, $20; Prime Western, $19@ 
$20; fines and slimes, $19@$17; average 
settling price, all grades of blende, 
$21.48. 

Lead, high, $54.80; basis 80 per cent 
lead, $54; average settling price, all 
grades of lead, $51.80 per ton. 

Shipments for the week: Blende, 
4,930; lead, 964 tons. Value, all ores 
the week, $155,850. 

Considerable zinc ore sold late on 
Saturday of last week on $19 basis, 
closing around 10 o’clock at night on 
$20 basis. All ore purchased after noon 
was included with purchases this week. 
A little ore was purchased this week 
on $19 basis. The Empire Zinc Com¬ 
pany, out of the market since last De¬ 
cember, purchased 2,100 tons, re-enter¬ 
ing the market late last Saturday. Two 
companies purchasing regularly ma¬ 
terially increased purchases, one on $19 
basis, the other on $20 basis. This in¬ 
creased competition disposed of 8,200 
tons of zinc blende this week, the larg¬ 
est single week’s purchase since March 
12, and exceeded but twice this year. 
The average purchases this year were 
4,570 tons per week. Sellers are great¬ 
ly encouraged by the stronger demand. 

Platteville, Wis., Sept. 3—Lead ore, 
$51 per ton. No sales. Zinc ore ship¬ 
ments, none. Lead ore, 123 tons. Ship¬ 
ments for the year: Blende, 8,461; lead 
ore, 1,131 tons. Shipped during the 
week to separating plants, 351 tons 
blende. 

Non-Metallic Minerals 

Asbestos — Crude, No. 1, $1,500@ 
$2,000; No. 2, $850@$1,250; spinning 
fibers, $350@$850; magnesia and com¬ 
pressed sheet fibers, $225@$350; shingle 
stock, $95@$150; paper stock, $55@ 
$70; cement stock, $16@$27.50; floats, 
$8.50@$15, all per short ton, f.o.b. 
Thetford, Broughton, and Black Lak# 
mines, Quebec, Canada. 

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 are $24.50. 
Crude quoted $7@$10 per long ton, 
f.o.b. Cartersville, Ga. 

Bauxite — French bauxite, $8@$10 
per metric ton, c.i.f. Atlantic ports. 
American bauxite, crushed and dried, 
$8@$10 per gross ton, f.o.b. shipping 
points; pulverized and dried, $12@$16 
per gross ton, depending upon grade; 
calcined so as to remove most of the 
combined water, $20 per gross ton, f.o.b. 
shipping point. 

Borax—Granulated, crystals, or pow¬ 
dered in bags, carloads, 5Jc. per lb.; in 
bbls., 65c. 

Chalk—English, extra light, 5c. Do¬ 
mestic light, 45c.; heavy, 4c. per lb., 
all f.o.b. New York. 
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China Clay (Kaolin)—Crude, $6.50(g) 
^-S.SO; washed, $9@$10; powdered, $13@ 
$20; bags extra, per net ton, f.o.b. 
mines, Georgia; powdered clay, $13@ 
$20, f.o.b. Virginia points. Imported 
lump, $12@$20, f.o.b. American ports; 
powdered, $35(S)$45, f.o.b. New York. 

Emery—Turkish emery, 6@6ic. per 
lb., depending upon fineness. Inferior 
grades, 3ic., f.o.b. New England points. 

Feldspar—No. 1 soap grade, $7(g)$7.50 
per ton, f.o.b. North Carolina points; 
No. 1 pottery, $6@$6.50; No. 2, $5(2) 
$5.50. Market dull. Large stocks are 
available and quotations are nominal. 
Producers report cancellations of orders. 
No. 1, Canadian, ground, $26 f.o.b. cars. 

Fluorspar — Gravel, guaranteed 85 
per cent calcium fluoride and not over 
6 per cent silica, $20@$22.50 per ton, 
f.o.b. Illinois and Kentucky mines; acid, 
glass, and enamel grades, $40(a)$55; 
ground, suitable for acid, chemical or 
enameling purposes, $32(2)$35; lump, 
$13.50, f.o.b. Lordsburg, N. M. Ground, 
acid grade, 97 per cent CaFj, $30, New 
Mexico. 

I'uller’s Earth—16 to 30 mesh, $21; 
30 to 60 mesh, $23; 60 to 100 mesh, $19; 
100 plus mesh, $15, f.o.b. plants, Penn¬ 
sylvania. California grades, $15@$25, 
f.o.b. mines. Imported, English, $24(2) 
$27, f.o.b. Atlantic ports. 

Griiphite—Ceylon lump, first quality. 
6(2)7c. per lb.; chip, 43k@5c.; dust, 3 
(2)4c. No. 1 flake, 5(2)6c.; amorphous 
crude, 2@2Jc. 

Gypsum—Plaster of paris in carload 
lots sells for $4.25 per 250-lb. bbl., 
alongside dock. New York. Raw crushed 
rock, $3.50@$4.50; calcined stucco, $9; 
f.o.b. works, Illinois. 

Kaolin—See China Clay. 
Limestone—Crushed, New York State 

shipping points, I in. size, $1.40@$1.75 
per net ton; 11 in., $1.35(^$1.70. Prices 
for other sizes practically the same. 
Agricultural limestone, $2.50(2)$4.50 per 
net ton, f.o.b. eastern shipping points, 
depending upon analysis. 

Magnesite, Calcined — Crude, $12@ 
$15 per ton. High-grade caustic cal¬ 
cined, lump form, $30(§)$40 per ton. 
Plastic calcined, $45(2)$50 in barrels, 
carload lots, f.o.b. California points. 
Atlantic seaboard, $60. 

Dead-Burned — $33 per net ton, 
Chewelah, Wash.; $58@$64, Chester, 
Pa. Austrian grade, $53.80 per ton, 
f.o.b., Chester, Pa. (Magnesite brick— 
See Refractories.) 

Mica—India block mica, slightly 
stained, per lb.: No. 6, 35c.; No. 5, 
$1.20; No. 4, $2.50(g)$3; No. 3, $3.50@ 
$4; No. 2, $4.50@$6; No. 1, $5.50(2) 
$6.50. Clear block: No. 6, 50c.; No. 5, 
$1.75; No. 4, $3.25; No. 3, $5; No. 2, 
$6.50; No. 1, $8; Al, $6.50(S$8.50; extra 
large. $25; ground, wallpaper grade, 
$90(2)$160 per ton (depending upon 
quantity); ground roofing mica, $25(2) 
$70, all f.o.b. New York. 

‘Monazite — Minimum of 6 per cent 
thorium oxide, $30 per unit, duty paid. 

•Foote .Mineral Co.. Philadelphia. Pa. 

Phosphate Rock—Per long ton, Flor¬ 
ida ports: 77 per cent tricalcium phos¬ 
phate, $11.65; 75 per cent, $10.65; 75@ 
74 per cent, $10.15; 70 per cent, $6.25; 
68 per cent, $5.75; 68(§)66 per cent, 
$5.50. 

Pumice Stone—Imported, lump, 3(§) 
40c. per lb.; domestic lump, 5c.; ground, 
5<2)6c., all f.o.b. New York. 

Pyrites—Spanish fines, per unit, 12c., 
c.i.f. Atlantic seaport; furnace size, 
12c.; Spanish lump, 12(2)14c.; domestic 
fines, f.o.b. mines, Georgia, ll(2)12c. 

Silica — Glass sand, $2.25 per ton; 
sand-blast material, $2.25, both f.o.b. 
Indiana points. Amorphous or decom¬ 
posed variety, soft silica, 250 to 500 
mesh, $16(§)$30 per ton. Ganister, 
crude, $2.50 per ton, f.o.b. Illinois points. 
Molding sand, building sand, glass 
sand, $2.25(2)$3, f.o.b. Pennsylvania 
points. Market reported dull. 

Sulphur—$16(2)$18 per ton for do¬ 
mestic; $18(2)$20 for export, f.o.b. 
Texas and Louisiana mines. 

Talc—Paper making, $11(§)$20 per 
ton; roofing grades, $8.50@$13; rubber 
grades, $11(S$18; all f.o.b. Vermont. 
California talc, $16(g)$35, talcum powder 
grade. Southern talc, powdered, car¬ 
load lots, $7.50(2)$11 per ton; less than 
carload, $25, f.o.b. cars. Imported, 
$35(2)$40; Canadian, $20@$40 per ton. 

Mineral Products 

Arsenic—6c. per lb. 

Sodium Nitrate—$2.10@$2.30 per cwt. 
ex vessel, Atlantic ports. 

Sodium Sulphate—For 95 per cent 
material, $12.50 per ton, f.o.b. in bulk. 
Western mines, spot and six months’ 
contract; $22@$25 per ton. New York. 

Potassium Sulphate—Powder, domes¬ 
tic, $1.25 per unit, basis 90 per cent, 
f.o.b. New York. 

Ferro-Alloys 

Ferrotitanium—For I-'^ to 18 per cent 
material, $200@$225 per ton, f.o.b. 
Niagara Falls, N. Y. 

Ferrocerium—Per lb., $12(S$15. 
Ferrochrome—Carload lots, spot and 

contract, 60 to 70 per cent chromium, 6 
to 8 per cent carbon, 12c. per lb. of 
chromium contained; 4 to 6 per cent 
carbon, 13c., f.o.b. works. 

Ferromanganese—Domestic 76 to 80 
per cent, $65(2)$67, f.o.b. furnace; re¬ 
sale, $90, delivered; English, $65@$70, 
c.i.f. Atlantic seaports. Spiegeleisen, 18 
@20 per cent, $26@$25, f.o.b. furnace. 

Ferromolybdenum—Standard grades, 
carrying from 50 to 60 per cent molyb¬ 
denum metal, with low sulphur, phos¬ 
phorus, and arsenic, $2.50 per lb. of 
contained metal, f.o.b. works. Imported 
material, $1.70(ffi$2. 

Ferrosilicon—For 10 to 15 per cent, 
per gross ton, f.o.b. works, $40; 50 per 
cent, $65; 75 per cent, $135. 

Ferrotungsien—Domestic, 70 to 80 
per cent W, 40@45c. per lb. of con¬ 
tained tungsten, f.o.b. works. Foreign, 
50c., duty paid, f.o.b. Atlantic ports. 

Kerru-uranium—35 to 50 per cent U, 
$6 per lb. of U contained, f.o.b. works. 

Ferrovanadium—$4.25@$4.50 per lb. 
of V contained, according to analvses 
and quantity. 

Metal Products 

Cupper Sheets—Current New York 
list price, 19.50c. per lb.; wire, 13.25@ 
13.50. 

Lead Sheets—Full lead sheets, 75c.; 
cut lead sheets, 8c. in quantity, mill 
lots. 

Nickel Silver — 29.50c. per lb. for 18 
per cent nickel. Grade “A” sheets. 

Yellow Metal — Dimension sheets, 
16.25c.; sheathing, 15.25c.; rods, i to 3 
in., 13.25c. 

Zinc Sheets—$10 per 100 lb., less i- 
per cent on carload lots, f.o.b. smelter. 

Refractories 

Bauxite Brick—56 per cent alumina 
$50 per ton; 76 per cent, $90@$95 f.o.b. 
works. 

Chrome Cement—40@45 per ceo! 
Cr»03, $30@$32 per net ton, and $31 in 
sacks, carload lots, f.o.b. eastern ship 
ping points. 

Chrome Brick—$52@$55 per net ton. 
Fire Brick—First quality, 9-in. shapei 

$35@$40 per 1,000, Pennsylvania, Ohio 
and Kentucky. Second quality, $30@$35. 

Magnesite Brick—9-in. straights, $65 
@$70 per net ton; 9-in. arches, wedges 
and keys, $77; soaps and splits, $98 
f.o.b. works. 

Silica Brick—9-in., per 1,000: $35@ 
$45 in carload lots, f.o.b. shipping 
points. 

The Iron Trade 

New York, Sept. 6, 1921 

Business in pig iron in the eastern 
district last week was less active than 
during the two preceding weeks, ac¬ 
cording to The American Metal Mar¬ 
ket. Several large consumers who 
have put out inquiries for fourth quar¬ 
ter of this year and first quarter of 
next failed to close, and there was 
less demand even for small lots for 
prompt shipment. Furnace interests in 
all districts made an effort to obtain 
higher prices, so that at least an old 
dollar might be swapped for a new 
one if possible, but the freer buying 
by consumers which was evident dur¬ 
ing the second half of August seems 
to have been checked by the advance. 
Fewer inquiries are now in the market. 
It is too early after three holidays to 
expect any increased activity; in fact, 
consumers seem less disposed to buy, 
although not a few of them are ex¬ 
pected in the market during the course 
of the week. 

Steel making iron has continued dull 
in the east, and prices have not 
changed essentially, but in the Central 
West and Lake districts higher prices 
are asked, and, in a few instances, ob¬ 
tained. 

Coke 
Connellsville — Furnace, $3@$3.25: 

foundry, $4.25@$4.50. 
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Lead Has Had Minimum Price Depression 
Market the Most Active of the Non-Ferrous Metals—Heavy 
Importations of Spanish Lead During May and June—World 
Production Has Declined 36 Per Cent Below Figure of 1913 

Editorial Market Study 

ALTHOUGH lead is cheap, and some producers, in 
/A selling it around 4,25c. per lb. St. Louis, are virtually 

-^presenting a check to the metal purchaser which rep¬ 
resents the difference between cost and sales price, the 
lead-mining companies have had a comparatively fortunate 
time of it. Compared with zinc, the position of lead has 
indeed been far superior; the market has been the most 
active of all of the non-ferrous metals since the Armistice, 
and its statistical position much better than that of the 
other metals. The industry is not burdened with heavy 
surplus stocks, as in the case of copper, zinc and tin, over¬ 
production, or under-consumption, of lead being absent. 

The production of lead, in company with that of all other 
metals, has declined, and for the month of July was esti¬ 
mated at about 28,000 tons, compared with about 39,700 
tons monthly in 1920, and 34,300 monthly before the war. 
Consumption has been satisfactory, considering the gen¬ 
eral industrial depression, and the business done has en¬ 
abled producers to avoid accumulating a surplus. Excess 
stocks have been a wet blanket on any spark of life in 
copper and zinc, so that the absence of any unusual accumu¬ 
lation at lead mines or smelters places lead in a good statis¬ 
tical position. 

There is a distinct determination noticeable among lead 
miners to aid the lead market as far as possible by not 
pressing the sale of their product when the market goes 
below the cost of production. Two of the largest lead 
producers have repeatedly taken the attitude that if their 
lead cannot be sold at a small profit, the best plan is to 
cut or stop production, withholding the lead from the mar¬ 
ket. As lead-mining companies have had no extended 
period lately in which the price of lead permitted sales only 
at a loss, they are generally in a good financial position 
and can afford to play a waiting game in a depressed or 
declining market. 

The world’s production of lead for 1920 is far below that 
of pre-war years, as the following figures given by the 
American Bureau of Metal Statistics testify: 

WORLD’S PRODUCTION OF LEAD 

1911. 

(In Short Tons) 

. 1,237,500 1916. . 1,241,600 
1912. . 1,330,200 1917. . 1,284,300 
1913. . 1,297,600 1918. . 1,257,400 
1914. . 1,286,300 1919. 951,800 
1915. . 1,171,400 1920.... . 827,500 

World’s lead production in pre-war years, according to 
these figures, was not exceeded by either war or post-war 
production. On the contrary, the 1920 output is about 36 
per cent below the 1913 figure. At the same time. United 
States production has more than maintained its pre-war 
rate, so that relatively the United States has become more 
important as a producing country. 

As has been stated in previous reports, the impression is 
prevalent among some lead producers that the world’s lead 
reserves not only have been getting smaller, but that the 
failure of any new discoveries of large lead deposits points 
to a logical increase in the value of the present lead re¬ 
sources of the world. The only notable exception to the 
rule has been the recent development of Burmese lead fields 
in Asia. The most important lead-producing nations, such 
as the United States, Spain, Germany and Mexico, show a 
steady or declining output. In other words the world has 
been fairly well prospected and combed for lead, and from 
now on a situation different from that of pre-war times 
faces the lead industry. However, the lead resources of 
the world are still plentiful, and the strong position of 
lead need not be ascribed to a lack of ore reserves, but is 
to be attributed to the disturbed state of the world’s lead 
industry and the consistent demand for the metal. The 
thought is merely advanced here that possibly there is some¬ 
thing in the lead-producing position of each nation that 
will alter the future market for lead. 

The record of exports and imports of lead for the first 
seven months of 1921 is featured by the unusually heavy 
importations of pig lead during the months of May and 
June, when 23,481,000 lb. and 17,443,000 lb., respectively, 
were imported. Department of Commerce statistics indi¬ 
cate that most of this imported lead came from Spain 
(16,800,000 lb.), France (11,200,000 lb.), and Mexico (13,- 
300,000 lb.). The French lead was in all probability of 
Spanish origin. It will be recalled that Spanish lead has 
become a factor in the American market and that large 
quantities of it have been sold to American producers. The 
imports of lead in general for the first seven months of 
1921 have been below the pre-war average. Exports of 
domestic lead have been negligible, and the exports of lead 
from foreign ores far below the rate of 1910 to 1913. 
Bonded Mexican lead has, however, recently been freely 
sold abroad. 

Stocks of lead in London are larger than in the United 
States, and Spanish lead is being shipped to London in ad¬ 
dition to that which has come to American ports. The 
dearth of production from Australian points, coupled with 
a possible further decline in Spanish production, would 
throw the burden of supplying most of the world’s re¬ 
quirements upon the United States. 

If, as some economists predict, the industrial corner has 
been turned, and better times are in store, lead will have 
been one of the few metals to pass through the depressed 
period with a minimum of price disturbance. The position 
of lead in the near future should not change materially, as- 
fundamental conditions have not been altered. In fact, 
the prospect of a higher tariff and a maintenance of the 
present status of foreign producers would seem to indicate 
that lead’s fortunate position will continue. 

Lead produced from domestic ore. 
Lead produced from foreign ore.. 

MOVEMENTS OF LEAD TO AND FROM THE UNITED STATES 

In Pounds 

EXPORTS 

Monthly 
Pre-war 
Average 

Montnly 
.\verage 

1920 •Ian., 1921 Feb., 1921 Marcn, 1921 April, 1921 May, 1921 June, 1921 July, 1921' 

13,453,000 
455,700 

2,805,200 
151,000 

3,304,707 
198,150 

2,131,138 
77,500 

3,138.800 
136,600 
448,100 

119,700 
505,400 

63,059 
2,800,204 

171,202 
574,595 

IMPORTS 

3,540,000 
10,328,300 

268,600 

2,457,300 
8,008,600 
5,953,000 

1,627,400 
5,561,800 

905,400 

440,200 
47,400 

2,000,900 

341,200 
1,900 

,993,300 

988,500 
11,380,900 
4,558,400 

1,209,500 
8 466.200 

23,480,900 

688,585 
5,582,016 

17,442,890 

1,346,980 
9,971,247 
2,305,038 

Lead in ore. 
Lead bullion. 
I.ead pigs and other forms. 
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Mount Morgan Gold Mining Co., Ltd. 
Gold, Copper; Australia 

A report of operations of the Mount Morgan GoM Mining 
Co., Ltd., for the year ended May 29, 1921, shows the fol¬ 
lowing financial results: 

Total revenue for the year from all sources amounted 
to..... £1,038,682 18s. 2d 

Ex^n^ture charged to profit and lo3.s account, in¬ 
cluding development and depreciation, etc., has 
been. 918,524 9 5 

Showing surplus of. (a) £120,158 86. 9d. 
.\dd balance brought forward from last account.... 92,191 18 11 

Balance forward to next account. £212,350 7s. 8d. 
(a) This surplus is due to realizations of copper and gold produced prior to the 

present financial period and at prices greater than those at which they were 
taken into account for the previous financial period. 

Included in the income from all sources referred to above 
is 2,528 tons of copper on hand at the close of the year, 
and, as usual, this has been valued at £55 per ton. If the 
present ruling prices for this copper are realized, plus the 
present premiums on gold, and allowance is made for the 
actual surplus realized on copper produced prior to May 
30, 1920, and taken into the accounts at that date at £55 
per ton, the result of the operations for the year under 
review would show a substantial loss instead of the profit 
of £120,158 8s. 9d. as above. 

It should be noted that some of the copper realized during 
the latter part of the twelve months ended May 29, 1921, 
was produced in Mount Morgan as blister as far back as 
December, 1919. 

The unfortunate series of strikes in 1919 and 1920 con¬ 
siderably delayed refining and realization, and the direct 
result due to these “hold-ups” meant a very serious loss 
through missing the high-price copper market. 

The ore raised during the period amounted to 260,062 
tons; 167,802 tons of ore was treated for a production of 
60,033 tons of concentrates. These tonnages produced 5,149 
tons of fine copper and 76,463 oz. of gold. 

Nevada Consolidated Deficit for Second 
Quarter, $278,858 

A report of operations of the Nevada Consolidated Copper 
Co. for the quarter ended June 30,1921, states that as opera¬ 
tions were suspended March 31 production of copper dur¬ 
ing the quarter was only 298,243 lb., compared with 9,064,082 
for the first quarter of 1921, this output coming from clean¬ 
up of bins and plant during early days of April. Income 
account compares for quarters ending: 

--1921- -- 1920- 
• June 30 Mar. 31 Dec. 31 Sept. 3 

Operating loss. $22,605 $112,424 $423,849 $434,043 
Plant shut-down expense. 247,090 . . . 
Other income. (o)9,163 105,790 143,350 350,864 

Total income.(a)2/8,858 (o) 6,634 (a) 280,499 (a) 83,179 
Dividends. . . 499,864 
Deficit. 278,858 6,634 280,499 583,043 

(a) Loss. 

A small force of miners is still retained at the under¬ 
ground workings of the Ruth mine developing the direct 
smelting, high-grade orebody recently opened up on the 
700 level. This work shows conditions believed to be 
favorable for the development of new and larger tonnages 
of high-grade smelting ore. 

Organization at mine, mill, and smelter has been re¬ 
duced to lowest reasonable limit consistent with main¬ 
tenance and protection of plant and equipment. All ex¬ 
penses have been reduced to absolute minimum, and salaries 
of company officials have been cut 20 per cent. 

Quarterly reports are suspended until operations are re¬ 
sumed. 

Chino’s Deficit for Second 
Quarter, $304,609 

A report of operations of Chino Copper Co. for the sec¬ 
ond quarter of 1921 states that the complete suspension of 
operations and closing down of the plants became effective 
as of March 31, 1921. There was no output of copper for 
the second quarter therefore, other than the nominal quan¬ 
tity produced during the time required to properly clean up 
and shut down the mill. The net production of copper after 
smelter deductions was 567,248 lb., as compared with 8,570,- 
034 net lb. produced during the first quarter. At the mines 
all mining and stripping operations were suspended, and 
the equipment and apparatus cleaned up and prepared for 
an indefinite shutdown. Immediately after the treatment 
of the tonnage of ore at the head of the mill and a general 
clean-up of the plant, the concentrator was also closed 
down. 

During the period of suspension there will be retained in 
service only sufficient employees properly to guard and 
take care of the property and to prevent undue depreciation 
of plants, machinery, and equipment. All expenses have 
been cut to the absolute minimum, including a reduction 
of 20 per cent in salaries of company officials. The details 
of the financial outcome for the quarter are shown in the 
following statement: 

Operating loss. $120,119.93 
Plant shutdown expenses. 200,478 26 

$320,598 19 
Miscellaneous income, including payment for precious metals.. . 15,989. 32 

Total net deficit. $304,608. 87 

The item of “plant shut-down expense,” as stated above, 
includes, in addition to the actual and necessary cash out¬ 
lay for the period, the regular monthly accruals for taxes, 
insurance, and the usual fixed and general overhead charges. 

Though there has been no marked improvement in the 
market demand during the last few months, it is satis¬ 
factory to note that current sales and deliveries, since the 
cut in production of crude copper, have taken care of the 
output for the first quarter and are making inroads on the 
surplus stocks of refined metal on hand at the beginning of 
the year. As there will be no production to report during 
the period of temporary suspension, the issuing of further 
quarterly reports will be discontinued until such time as 
operations are resumed. 

Mining Dividends for August, 1921 
The following dividends were paid by North and South 

American mining companies during August, 1921: 

Companies in the United States: 

Home-'take Mining, g. 

Situation Per Share T otals 

Idanc. $0 25M $81,750 
Utah. 0 05Q 44,202 
Col., N. M., Wyo. 2 COQ 40,000 
S. D . 0.25M 62,/90 
N. J.. Ont. 1.50Q 133,689 
.4riz. 0 50Q 373,557 
N. J. 2 OOQ 840,000 

Mex. $0 025Q $50,000 
Ont. 0 05 4 wks. 246,000 
Ont. 0 02K 40,000 
Mex. 0 07M 50,074 Lucky Tiger-Combination, 8.. 

K, irregularly; M, montnly; Q, quarterly; g, gold; s, silver; 1, lead. 

One more copper company, the United Verde Extension, 
succumbed to the low price of copper and passed its divi¬ 
dend, which was 25c. in May, for the first time since August, 
1916. The dividend of the New Jersey Zinc Co. is reported 
to be paid out of surplus. An increase of the Bollinger 
dividend is being speculated upon. The Rand Mines, Ltd., 

■paid a dividend to holders of the so-called American shares, 
amounting to 80c., on Aug. 24. 
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Mining Stocks 
Week Ended September 3, 1921 

Stock Exch. High Low Last Last Uiv. 
COPPER 

Ahmeek. Boston 43 42 43 Sept. ’20, Q $0 50 
Alaska-Br. Col. N. Y. Curb *38 *29 *37 . 
Allouez. Boston I7i 17 17 .Vlar. ’19 1.00 
Anaconda. New York 351 33| 35 Nov. ’20, Q 1.00 
Arcadian Consol. Boston I* lA . 
Ariz. Coni’l. Boston 71 71 71 Oct. ’18, Q .50 

N. Y. Curb *24 *21 *24 
Bii gliani Mines. Boston t9I t9 91 Sept. ’ 19, Q .25 
Calumet A Arizona.. Boston 454 June ’21 Q 50 
Calumet & Hecla.... Boston 224 2i9 222 June ’20, Q 5 00 

*27 *27 *27 . 
Centennial. Boston 71 74 Dec. ’18. SA 1.00 
Cerro de Pasco. New York 26 25 26 Mar. ’21, Q .50 

10 91 10 . 
Chino. New York 22i 21 22 Sept. '20, Q .374 
Columbus Bexall .. Salt Lake *17 *16 *16 . 
Con. Arizona. N. Y. Curb *3 Dec. ’18, Q .05 
Con. Copper Mines.. N. Y. Curb 1 *83 *90 . 
Copiier Range. Boston 32i 30 32 Sept, ’20, Q .50 
Crystal Copper. Baston Curb *38 *34 ’^35 . 
Davis-D aly. Boston 5J 51 5| Mar.’20. Q .25 
Bast Butte. Boston 8 71 8 Dec.’19, A .50 
First National. Bo.ston Curb *55 *54 *54 Feb.’19, SA .15 
Franklin. Boston 1lj tu 14 . 
Gadsden Copper.... N. Y. Curb *25 . 
Granby Consol. New York 16^ 164 164 Mav ’19. Q 1.25 
Greene- Cananea. New York 20 20 20 Nov. ’20, Q .50 

2 11 1 ? 
Howe Sound. N. Y. Curb 21 2 2\ Jan. ’21,0 .05 
Inspiration Consol... New York 321 301 324 Oct. '20, Q 1.00 
Iron Cap. Boston Curb 54 Sept. ’20, K .25 
Isle Iloyale. Boston fl8 ti7 17 Sept. ’19. SA .50 

Kenr.ecott. New York 

OO 174 181 Dec. ’20, Q .50 
1 1 1 . 

2| 21 21 . 
t2 tu 

N Y. Curb '7 . 
Magma Copper. N. Y. Curb *18 *18 *18 Jan.’19, Q .50 

Boston Curb *5 . 
Ma.son Valiev. Boston 11 11 1? . 
Mas.s Consolidated.. Boston tu tl? 14 Nov. ’17, Q 1.00 
Miami Copper. New ^ ork 20 19 20 Aug. ’21, Q .50 

Boston u til 11 . 
Mohawk. Boston 46J- 44 46| Nov. ’20, Q 1 00 
Alother I.ode Coa— N. V. Curb 4 4 4 . 
Nevada Consol. New York lOJ 9? 104 Sept. ’2C, Q .25 

Boston Curb 3 ... . 
New Cornelia. Boston 13 121 121 Aug. ’20, K .25 
North Butte. Boston 9 8 8? Oct. ’18, Q .25 

Boston t*25 t*l5 *15 . 
Ohio Copper. N. Y. Curb *6 . 
Old dominion. Boston 21J '21 21 Dec. ’18, Q 1 00 
Osceola. Boston 22 22 22 June ’20, Q .50 
Phelps Dodge. Open Mar. tl 50 +I 40 ... July '21, Q 1 00 
Quincy. Boston 34i 34 344 Mar. ’20. Q 1.00 
Bay Con.solidated... New York IIJ II? 111 Dec. '20, Q .25 

N. Y. Curb *20 *15 *20 . 
St. Man’’s Min. Ld.. Boston 35 34 34 June ’20, K 2.00 

Baston 131 . 
Shannon . Boston t*9jD t*90 *90 Nov. ’17. Q .25 
Shattuck Arizona.... New Y ork 64 6 6| Jan. ’20, Q 25 

Boston tu t*50 *50 . 
Superior Copper. Boston 3 24 24 Apr. ’17, 1 00 
Superior & Bo-ston... Boston ■ I 14 14 . 
Tenn. C. & C. cfs... New Y ork 7 61 7 Mav’18. I 1.00 
Tuolumne. Boston *39 *39 *39 Ylav ’13, .10 
United Verde Ex- Boston Curb 23 18 23 .Mav’21, Q .25 
Utah Consol. Boston 31 3? 34 Sept. ’18, .25 
Utah Copper. New Y ork 46i 43? 46 June ’21 ,Q .50 
Utah Metal «& T.... . Boston li 11 11 Dec. ’17, .30 

u 11 11 . 
*50 *50 *50 . 

Boston tl2 tIOi 10? . 

NICKEL-COPPER 

Internat. Nickel. New Y'ork 121 121 12? Mar.’19, .50 
Internet. Nickel, pf.. New York 80 .Yug.’2I,Q 1.50 

LEAD 

National Lead. New Y’ork 75 721 74? June’21, Q 1.50 
National Lead, pfd.. New York 103 103 103 June ’21, Q 1.75 
St. Joseph Lead..... New York 111 II 11? June '21, Q .25 

QUICKSILVER 

New Idria. Boston t*50 *50 . 
ZINC 

Am. Z. L. & S. New Y'ork 7i 6? 6? May’20. 1.00 
Am. Z. L. & S. pfd.. New Y’ork 23 Nov. ’20, Q 1.50 
Butte C. & Z. New York 4 3? 4 June ’18, .50 
Butte & Superior..., New York III Hi 11 ? Sept. ’20, 1.25 
Callahan Zn-Ld. New York 4 31 3? Dec. ’20, Q .50 
New Jersey Zn. N. Y. Curb 116 115 115 Aug. ’21 ,Q 2 00 
Success. N. Y. Curb *2 July ’16, .03 
Yellow Pine. Los Angeles t*30 *55 Sept. ’20. Q .03 

♦Cents per share. tBid or asked. Q, Quarterly. SA, Semi-annually. 
M. Monthly. K, Irregular. I, Initial. X, Includes extra. 

Toronto quotations courtesy Hamilton B. Wills; Spokane, Pohlman Invest¬ 
ment Co.; Salt Lake, Stock and Mining Exchange; Los Angeles, Chamber of 
Commerce and Oil; Colorado Spiings, The Financial Press, N. Y. 

Stock Exch. High Low Last Last Div. 
GOLD 

Alaska Gold. i 4 I 
Alaska Juneau. if 14 11 ... 
Carson Hill. Boston 1^ 1^ 14 . 
Cresson Consol. G... N. Y. Curb IH 1A ll4June’20. 0 JO. 10 
Dome Extension.... Toronto ='65 *65 *65 . 
Dome Mines. New York 164 174 161 July ’21, Q 25 
Florence Goldfield . . N.Y. Cuib *37 *34 *37 .. . 
Golden Cycle. Colo. Springs ^*674 t''654 . . June ’21 ,Q 02 
Goldfield Consol. N. Y. Curt *6 Dec. ’W, 05 
Hollinger Consol. ... Toronto 7 35 '.25 35 Aug. ’ll, 4 wks. 05 
Homestake Mining.. New Y'ork 57 Aug.’21, M 25 
Kirkland Lake. Toronto *41 *37 39 . 
Lake Shore. Toronto 1.28 .25 1 26 Aug. ’21, K 02 
Mclntyre-Porcupine. Toronto 2 04 2 00 2 00 May’21, K 05 
Porcupine Crown.... Toronto *17 *16 164 July ’17, 03 
Pore ipine V. N. T.. Toronto *18 *15 *17 . 
Portland. Colo. Springs *40 *40 *40 Oct. ’20, Q 01 
lleorgan. Booth..... N. Y. Curb *4 May ’19, 05 
Schumacher... Toronto *24 *224 *24 . 
Silver Pick. N. Y. Curb *10 *10 *10 . 
Teck Hughes. Toronto *17 *161 *17 . 
Tom Heed. Los Angeles t*75 t*65 ... Dec. ’19, 02 
United Eastern. N. Y. Curb 2? 2A 2? July ’21, Q 15 
Vindicator Consol... Colo. Springs *25 *25 *25 Jan. ’20, Q 01 
White Caps Mining.. N. Y. Curb *4 . 
Y ukon Gold. N. Y. Curb *94 June ’18, 024 

SILVER 
Arizona Silver. Boston Curb *20 *18 *18 Apr.’20, M .03 
Batopilas Mining.... New York 1 $ 1 Dec. ’07,1 .124 
Beaver Consol. Toronto *28 *25 *27 May ’20, K .03 
Coniagas. Toronto 1 60 160 60 May’2l,Q .124 
Crown Reserve. Toronto *10 *84 *10 Jan. ’17. .05 
Kerr Lake. N.Y. Curb 3? 3? 3i July ’21, Q 124 
La Ro.se. Toronto *28 *20 28 Apr. ’18, .02 
McKinley-Dar.-Sav. Toronto *154 *14 *14 Oct.’20, Q .03 
Mining Corp. Can... Toronto 1 15 1.05 10 Sept. '20, Q .124 
Nipissing. N. Y. Curb 44 4? 44 J I'y ’21, Q .15 
Ontario Silver. New Y’ork 34 Jan. ’19, Q .50 
Ophir Silver. N. Y’.Curb *13 *11 ♦II Jan.’12. .10 
Temiskaming. Toronto *28 *244 *25 Jan. ’20. K .04 
Trethewey. Toronto *14 *10 *14 Jan.’19, .05 

GOLD AND SILVER 
Barnes-King. Butte *60 Aug.’20, Q .05 
Boston & Montana.. N. Y. Curb *70 *66 *70 . 
Cash Boy. N. Y. Curb *4 . 
Consol. Virginia. . .. San Francisco *21 
Dolores Esperanza.. N.Y. Curb 1? . 
F41 .Salvador. N. Y. Curb *16 *14 *15 . 
Jim Butler. N. Y'. Curb *74 .Yug. ' 18, SA .07 
Jumbo Extension.... N. Y. Curb *4 June ’16, .05 
Louisiana Con. N. Y. Curb i . 
MacNamara M.& M. N. Y. Curb ^ ,5 *12 *14 May ’10, .024 
N. Y’. Hond. Rosar.. Open Mar. 4 Jan. ’21, Q .30 
Tonopah-Belmont... N. Y. Curb irV 1? Apr. ’21, Q .05 

N. Y. Curb *71 *67 *70 .. . 
Tonopah-Extension.. N. Y. Curb lA 11 1 A July'21.Q .05 
Tonopah Mining... . N. Y. Curb 1 iV 1 A Apr. ’ 21, SA .05 
West End Consol... . N. Y. Curb *80 *75 *80 Dec.’19, SA .05 

SILVER-LEAD 
Caledonia. N. Y’. Curb *8 *8 *8 Jan.’21. M .01 
Cardiff M. & M. Salt Lake 1 00 1 00 1 00 Dec.’21, .15 
Chief Consol. Boston Curb 2? 24 2i .Yug. ’2I,Q .05 
Consol. M. & S. Montreal 15 141 15 Oct. ’20, Q .62) 
Daly Mining. Salt Lake t3 00 tl 30 .luly ’20, Q . 10 
Daly-W est. Boston 24 24 21 Dec. ’20, Q .25 
I'4aglc & Blue Bell... Boston Curb 2 .Ypr. ’21, K ,05 
Electric Point. Spokane *6? *64 *61 .Ylay ’20, SA .03 
Eureka-Crcesus...'. N.Y. Curb *33 *29 ♦30 . 
Federal M. & S. New Y’ork 7 Jan. ’09, .50 
Federal M. & S., pfd New Y'ork 21 21 21 June ’21 ,Q .00 
Florence Silver. Spokane *10 MO *10 Apr. ’19, .014 
Grand Central. Salt Lake t*25 .lune ’20, K .03 
Hecla Mining. N. Y. Curb 4 34* 4 June’21,Q .(8 
Iron Blossom Con.. . N. Y. Curb *19 *18 *18 Apr. ’20, Q .624 
Judge M. & S. Salt Lake +2 95 2.00 .... Sept. ’20, Q .124 
Marsh Mines. N. Y. Curb *3 *3 *3 June ’21,1 .02 
Prince Consol. Salt Lake ♦16 *84 *8? Nov. ’17, .024 
Rambler-Cariboo.... Spokane *24 *2 *2 Feb.’19. .01 

N. Y. Curb *8 *7 *8 . 
.South Hecla. Salt Lake f35 t*l5 *35 Sept.’19, K .15 
Standard Silver-Ld.. N. Y. Curb *8 *8 *8 Oct. ’17, .05 
Stewart Mining.... N. Y. Curb *4 *4 *4 Dec. ’15 .05 
'Tamarack-Custer.... Spokane 1 72 1 70 170 Jan.’21 K .04 
Tintic Standard. Salt Lake 2 10 1.824 2 074 July ’21. Q .05 
Utah Apex. Baston 2 li li Nov. ’20. K .25 
Wilbert Mining. N. Y. Curb *2 *2 *2 Nov.’17. .01 

VANADIUM 

Vanadium Corp. New York 311 27 30? Jan. ’21, Q 1.00 

ASBESTOS 

Asbestos Corp. Ylontreal 42 36 40 July’21. Q 1.50 
Asbestos Corp., pfd.. Montreal 70 67 67 July’21, Q 1.75 

MINING, SMELTING AND REFINING 
Amer. Sm. & Ref.... New York 34 311 33? Mar.’21,Q 1.00 
Amer. Sm. & Ref. pf New York 65 641 65 June’21,Q 1.75 
Am. Sm. pf. A. New 'York 631 631 631 July ’21, Q 1.50 
U. S. Sm. R. & M... Boston 271 Jan.’21. Q .50 
U.S.Sm.R.A M. pf... Boston 374 July.’21, Q .87 




