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The Long Look Upward 

T IS THE GENERAL OPINION that business condi- 
tions have passed the main crisis of deflation and 

that the danger of a financial panic is over. It has 

been said and written many times that only the Federal 
Reserve banking system averted a worse panic than any 

we have seen in our generation. Concerning that we 

cannot say: it would appear, however, that there is 
enough paper extant to cushion almost any shock. 

Fundamentally, we have every ground for prosperity: 

we lack neither raw materials, nor funds, nor willing 
hands, nor an essentially sound and stable government. 

General business conditions, we are told, should gradu- 

ally improve. This, it is argued, has been indicated by 

the rise in the stock and bond markets, which has been 
marked since the first of the year. The quick absorption 
of new bond offerings indicates an abundance of funds 

ready for investment, and renders the theory of threat- 
ening preponderance of “frozen credits” doubtful. Evi- 

dently, if the banks are short of ready money for in- 

vestment, others have it in plenty. 

The next problem, then, is to nurse our markets, at 
home and abroad. At home, reasonable and declining 
prices for finished products alone will tempt sustained 
buying. Part of this may be accomplished by economi- 
cal and more thorough business methods, tending to 
lessen the wide gap between the price of raw material 

and finished product—squeezing the undue profits out 
of the multitudinous middlemen. In the metals, as we 

have before editorially indicated, special investigation 
should be here applied, and may easily result in a higher 
price to the miner and a lower price to the consumer. 

For those important metals which we are organized 

to produce in excess of our requirements, and so depend 

absolutely on a good export market for prosperity, as is 
unequivocally the case with copper, the problem is not 
how to dispose of our product, but how to get paid for it. 
Impoverished Europe needs our metal, but cannot pay 
with gold: and we get weary of paper in the long run. 

Our bankers like to pay with paper, but will not accept 
it in payment, demanding, with strange insistence, gold. 
This problem, then, resolves itself into one of interna- 

tional finance, and the solution can hardly come about 
without the co-operation of the United States. In this 
one respect our export industries, including copper, are 
really dependent, for the immediate future, on the for- 
eign policy of our new administration. The problem is 

something more than the extension of credits to foreign 
purchasers for a short or a long term. The War Fi- 
nance Corporation has been revived for this purpose: 

and the American Bankers’ Association has organized 
a $100,000,000 corporation, the Foreign Trade Financ- 

ing Corporation. But the Copper Export Association, or- 
ganized under the Webb Law, has the same general pur- 
pose as the War Finance Corporation, to facilitate ex- 
port trade, and is well financed. 

The problem still remains as to how finally to collect. 
As a concerted banking arrangement, it is difficult to 
see how this can be done; and this was President Wil- 
son’s view when he vainly vetoed the re-establishment 
of the War Finance Corporation. If categorical meth- 
ods fail, the problem of the liquidation of foreign credit 
will be solved in time by the private transfer of Ameri- 

can gold to the smitten countries in the form of invest- 
ments made attractive by the low rates of exchange and 
encouraged by the Foreign Trade Financing Corpora- 

tion, and by what is more important, the importations 
of European produce—an element in the situation that 
is giving and will give the incoming administration 

much trouble in its consideration of tariff problems. 
An ironing out of the great inequalities of exchange 
and credit is bound to take place in the long run, unless 
new wars, revolutions, and repudiations occur. 

Electricity in the Mining Industry 

HE commercial application of electricity hardly 
existed before the present generation; in fact, it is 

only in the last twenty or thirty years that the most 
apparent use of electricity—in lighting and in street 
railways—has become common. The electric automobile 
was seen fairly often on the streets ten or fifteen years 
ago, but is now almost entirely superseded by gasoline- 
driven vehicles. The general utilization of electricity in 

the mining industry is even more recent: we are tempted 
to speak of it here by the announcement of the Bunker 

Hill & Sullivan company of its intention to erect a 
$1,000,000 electrolytic zinc plant at Kellogg, Idaho. 

Copper was the first of the important metals to be 
electrolytically refined on a large scale, the first plant 
in this country to use the process being that of the 
Balbach company, which was established in 1883. Now, 
practically all American copper containing appreciable 

amounts of the precious metals is refined by this process. 
The electroytic refining of zinc is much more recent, 
but the list of plants is constantly growing, and includes 

Anaconda, the Consolidated plant at Trail, British Co- 
lumbia, and several other smaller plants in various parts 
of the world. 

Poor recoveries retarded the adoption of the electro- 
lytic refining of zine until recently. The importance 
of pure solutions was not realized. With the present 
scientific development of the process, the cost of power 

is perhaps the most important item to be considered. 
It is now almost certain that electrolytic zinc has a 
brilliant future and may displace “Prime Western” as 
a standard grade, just as electrolytic copper has dis- 
placed “lake.” In districts where complex lead-zine ores 

are found, an electrolytic zinc plant would seem to be 
particularly useful. 

The electrolytic refining of doré bullion, developed by 
Dr. Moebius thirty or forty years ago, has received 
wide application. Within the last decade tin and nickel 

253 
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have been added to the list. The American Smelting 
& Refining Co. has a plant at Perth Amboy where the 
troublesome Bolivian tin concentrates are smelted and 
electrolytically refined, the product commanding about 
the same price as: the high-grade “Straits” tin. Part 
of the International Nickel Co.’s product is electrolyti- 
cally refined, and the new plant of the British America 
Nickel Co. at Deschenes, Que., uses the Hybinette elec- 

trolytic process entirely, thereby permitting the recov- 
ery of platinum and palladium. Electricity is certainly 
coming to be the principal agent in metal refining. 

In smelting, the application of electricity is still 
narrow and in general confined to special complex prob- 

lems. Certainly no electric reduction process is being 
applied on a large scale to iron, copper, lead, zinc, tin, 
gold, or silver ores. Aluminum is the most important 

metal which is commonly electrically smelted. Still, 
electricity plays an important part in the mill and 
smelter. For pumping, compressing air, rail transporta- 
tion, crane operation, furnace tilting, flue-dust recovery, 
and minor uses it is almost indispensable in the smelter. 
In the mill, concentration by electrostatic methods has 
found only limited applications, but, as in the smelter, 
electricity is possibly the chief source of power. 

Electric: hoisting in mines has been developed to an 
extent undreamed of a few years ago. The Inspiration 
hoist, for example, is a revelation in automaticity. 
Mine lighting has been revolutionized, and the old reli- 

able mule for tramming is gradually becoming extinct. 

With mechanical loading machines coming into use, the 
drill is about the only other tool in a mine on which 

our electrical research engineers can concentrate. 

High Prices for Manufactured 
Copper and Silver 
E REPRODUCE on page 256 a letter from a 
Canadian silver producer whose opinion coincides 

with the ideas recently expressed in an editorial in these 
columns on “Why Is Copper a Luxury?” So far, no 
one has yet come forward with any justification for the 
apparently extravagant prices asked for many copper 

products. One reason, we suspect, for the high prices, 

is that most articles made of copper are not produced 
on a quantity basis and must meet the high manufactur- 
ing costs which are charged to the production of a side 
line for which the demand is small. A reduced price 

followed by intelligent advertising would, we feel, so 
increase the sales as to enable manufacturing costs to 
be greatly reduced and make them more comparable 

with those of steel and galvanized products. 

Mr. Bourne points out that the demand for sterling- 
silver products is also restricted by unjustifiably high 
prices. The price of silverware we know is high, for 
we had occasion to buy a wedding present recently. We 
were informed that no reduction in the price had been 
made since silver sold at $1.35 an ounce. As the price 
asked represented several times the bullion value of the 
silver contained in the article, the price of the raw 

material seems to have little effect. Labor is, of course, 
the largest factor in most manufacturing costs, and 
wages have receded only slightly toward the pre-war 
scale. And yet the jewelry trade is unalterably opposed 
to the McFadden Bill, which would tax that industry 
$10 per ounce more for its gold, and which would in 
all probability add little or nothing to the selling price, 
if we may judge from the general conditions already 

mentioned. 

The Solution of the Apex Muddle 

E CALL special attention to a letter on page 255 
in this issue from Mr. L. S. Ropes, on the subject 

of the apex law, in which he truly points out that criti- 

cism: should be constructive as well as destructive, and 
gives as the solution private agreements establishing 
vertical boundary rights between the owners of contigu- 
ous mining properties. 

We wish to indorse Mr. Ropes’ suggestion unquali- 
fiedly. That the law which gives extralateral rights to 
the owner of a lode apex has proved absolutely imprac- 
ticable of equitable interpretation is a conclusion that 
we have editorially voiced: and this opinion is held 
almost unanimously by mining engineers. The question 
is, what to do about it. It is easier to make an omelette 

than to unscramble the eggs. By our present system 

of court trials the omelette is dumped into the fire. 
Alteration of the law of course suggests itself, and this 
has been attempted several times, without getting action. 

There is pending, however, the report of a special com- 
mittee, consisting of W. R. Ingalls, chairman, with 
Walter Douglas, J. Parke Channing, J. R. Finlay, John 

Hays Hammond, L. D. Ricketts, Horace Winchell, and 

James R. Jones. To Mr. Jones, then connected with the 
Bureau of Mines, belongs, we believe, much of the credit 
for research and legal study in drafting the views of 
the committee into a bill, which has been placed infor- 

mally in the hands of the committees on Mines and Min- 

ing of the Senate and the House in Washington. It 
has not yet been formally acted upon and made public 

by the entire committee, however; but in our issue of 

July 3, 1920, the gist of it was given in our Washington 

News. This proposal establishes vertical boundary lines 
in the future, but, of course, this cannot be made retro- 
active, and can apply only to claims located hereafter. 
As most mining claims in the United States have prob- 

ably already been located, and the extralateral rights of 

these, one against the other, cannot be alienated, our 
apex difficulties, despite mining law revision, promise 
to go on, unless the pressure exerted by those most 
vitally interested can be made effective, for a thousand 
years. 

The indicated remedy is what sometimes becomes 
necessary in an emergency—for mine owners to “take 
the law into their own hands.” Private agreements 

establishing vertical boundaries can in most cases be 

made between owners of contiguous claims, if the 
attempt be made, as a matter of principle, in the begin- 
ning. After ore is found, certain strong human emo- 
tions dwarf judgment and the universal instinct for 

fairness and generosity, and these emotions produce 

the fight for booty, which is so gainful to the lawyer 

and the professional witness and so wasteful of time, 
talent, and of investors’ resources. 

Mr. Ropes specifies Bisbee as a camp where this 
beneficent principle has been established. Leadville 
is another instance where the absurdity and ruinousness 

of the apex law became evident in early suits, and the 
mine owners “took the law into their own hands” and 
established vertical boundaries, to their vast profit and 
contentment. Even in Tonopah, which has been the 
scene of bitterly fought apex controversies, a number of 
vertical boundary agreements were early made, and all 
the makers profited thereby. 

Boycott the apex law! Render it a dead letter. Make 

your vertical boundary agreements. Do it now! It will 
be a patriotic act, and a profitable one. 
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WHAT OTHERS THINK 

The Law of the Apex 
The Utah Consolidated-Utah Apex suit has brought 

out considerable discussion. In general, with reference 
to the question What is a lode? I wish to express my 

approval of your editorial of Jan. 15, particularly the 
following: “But we were not discussing the matter 

with the lawyer’s mind and standards, but those of the 
geologist and engineer. Equity, not decisions; com- 

mon sense, not arguments; what should be, not what is 
and has been”; also the quotation therein from a “dis- 

tinguished engineer.” 
There is more that is suggestive in this case and the 

discussions than quibbling over an unfortunately chosen 
expression, which should point out the necessities for 

changes in the mining laws. Recalling House Resolu- 

tion 12,275, Feb. 25, 1916, by Representative Foster, an 

effort was initiated to amend the mining laws as affect- 

ing locations on public lands. War measures superseded 
all peace-time measures, and nothing further has been 

heard from this resolution—it were better for the min- 

ing industry if nothing more is heard of it, as written. 
Nevertheless, the subject is a live issue and should 

be taken up and constructive legislation passed which 

will do away with such costs, as “it cost two mining 
companies over half a million dollars’; a direct loss to 

the stockholders. 
Getting away from the public lands, for example, 

I wonder where the court would be, the lawyers, and 

the geological witnesses, in dealing with such formations 
as occur along the Gogebic Range, in Michigan and 

Wisconsin—their isolated deposits of iron ore; some 
cropping at the surface; others entirely subsurface in 

occurrence, and, in all, with no veiny interconnections? 
There they would lack the “limestone” even, on which 

to predicate a “broad lode” theory. 
Am I mistaken in assuming a more or less marked 

analogy between the general geology of the Utah dis- 

trict mentioned and that of Bisbee, Ariz.? A sedimen- 
tary formation, including limestone strata; a porphyry 

intrusion in itself more or less mineralized; occurrences 
(to be circumspect in classification) of commercial, 
metalliferous ores within the limestone strata in this 
particular, local section of a formation which may, 

originally, have covered thousands of square miles and 

yet exists, unmineralized, without the camp. 

Bisbee! One of the foremost copper camps of the 
world. Will someone cite legal decisions, some current 
litigation over the right of the apex, in the Bisbee 
camp? No? Here is something to think over: Com- 

pare the history of the legal entanglements between 
Bisbee operators and those of Bingham, of Butte, and 
of the Coeur d’Alenes. I doubt if the majority of your 
readers are cognizant of the conditions, in Bisbee, which 

account for the contrast. With the advent of new oper- 
ators in the Bisbee camp and the acquisition of large 
groups of claims by the several development organiza- 
tions, it was at once recognized that complications would 
arise over rights if an attempt was made to base opera- 
tions on the usual lines of the apex law. The result 

was an agreement among all the large interests to 

observe vertical bounding planes to their respective 

holdings ; a simple solution and one immensely profitable 
to their stockholders, when the vast waste of resources 
in litigation in other camps is considered. 

The Utah Consolidated-Utah Apex suit and its waste 
of assets by both companies afford an example of the 
futility of the existing mining laws to meet the exigen- 

cies of vastly altered, economic, mineral conditions. 
It presents an opportunity to point out the necessities 
of radical changes in the laws, and the Bisbee agree- 

ment, backed by the practices of the older mining 

regions, not effected by the Federal mining laws, sug- 
gests the solution. L. S. ROPEs. 

Helena, Mont. 

The Legal Status of Oil-Shale Deposits 

Referring to “The Legal Status of Oil-shale Deposits 
on the Public Domain,” by James R. Jones, in Engineer- 

ing and Mining Journal of Jan. 8, I wish to offer a 
correction to the statement under the subhead “Lim- 
itations on Size of Lode Claims,” that “the discovery 
should have been well identified either by means of a 

shaft at least ten feet deep from the lowest rim, or by 

an open cut, crosscut, or tunnel of the same depth, .or 
an adit at least ten feet in along the lode. . . .” 

As Mr. Jones is referring in this paragraph to the 

Federal law, the natural assumption is that such an 

opening is required by Federal statute, but this is not 

the fact. Federal law requires only a discovery, and if 
this is evident on the surface, no opening to expose it 
is necessary. Most-of the Western states, however, by 
laws of their own, require a shaft or other opening at 

the discovery point. I am writing this from the field, 
where I have no reference works on the point, but I 
think that California and Utah are the only states which 
do not require such an opening. 

Regarding the width of lode claims, Colorado is the 

only state in which any restriction is placed on the 
300 ft. each side of the lode line provided by Federal 
statute. Here the width is 150 ft., and until 1912 it was 
only 75 ft. in four counties—Gilpin, Clear Creek, Sum- 
mit, and Boulder. 

At one time South Dakota had a law allowing only 
150 ft. each side, but that was repealed long ago. Prior 
to our present mining code, the size of claims was a 
matter of local regulation, and many irregularities 
existed. In many districts in California and Colorado, 
50 ft. x 3,000 ft. was a size prescribed. 

Many of these local regulations were very interesting. 
I once had occasion to look up the status of a piece of 
ground in California which was 600 ft. x 8,000 ft. 
I naturally supposed that it consisted of two regulation 

size claims, but found that it dated back to the 50’s, 
and consisted of one claim with twenty-nine locators. 
On inquiry, I found that it had been located in accord- 
ance with a local rule giving each person 300 ft. on each 
side of the lode but only 100 ft. along it, but giving an 
extra 100 ft. to the discoverer of a new lode. Hence, 
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with an extra 100 ft. for discovery, the twenty-nine 
locators were entitled to 3,000 ft., which was the limit 
in length for one claim. 

Throughout the old rules and customs the lode and 
not surface area was the basis of location. This prac- 
tice was followed out in formulating our present code, 
and was made the basis of the apex law, with its attend- 
ant grief. As I have no desire to “start something,” 
however, I shall not pursue that point any farther. 

San Francisco, Cal. LEROY A. PALMER. 

Expensive Copper and Silver Products © 

I have read with much interest your article regarding 
the limited use of copper, due to ‘the high price of 
products of that metal. The same state of affairs exists 
in the silver industry. The name “sterling silver” 
means, in the arts, that the purchaser pays $2 or $3 
per oz. for silver that costs the manufacturer only 80 
or 90c. (in Canada). 

In the mining business tons of copper could be used 

where it would give infinitely better service than iron, 
but the first cost is prohibitive, and the buyer con- 

tinues to buy iron and renew it every few years. 
Thirty or forty years ago practically all kitchen uten- 

sils were made of copper, and gave years of good service. 
The same can be said of the hardware used in ship- 
building and in general building applications. The old 
serviceable solid copper or brass trimmings are now 
replaced by a cheap lacquer or imitation copper article 

that a few cleanings will destroy. Few people seem to 
realize that it is money well spent to buy something that 
will, like copper or brass, give good service and then 

fetch a good price as scrap. 
All producers of metal should take a little interest in 

the sales department of their product, and find out why 
a pound of manufactured copper cannot be placed on the 
market at a reasonable price. They can also help the 
mining business along if they will themselves use more 
of their own product. If any intelligent man will follow 
the evolution of a pig of lead or a pound of copper from 
the furnace to the user, he will not be surprised that 
the public look upon these metals as being in the cat- 
egory of gold and diamonds. 

Your paper was most timely, and I hope you will 
follow it up. F. J. BOURNE, 

Cobalt, Ont. Manager, Bailey Silver Mines, Ltd. 

Postponement of Assessment Work 

Your attack on the hundreds of owners of unpatented 
mining claims with. a blanket classification of “Gamblers 
in Mining Claims” is unjustifiable. The urgent request 
for an exemption or extension was made, and petitions 
were-signed by hundreds of men actively engaged in 
developing their respective districts, for the same reason 
that the miners and producers asked for the gold bonus. 
The conditions in mining in general and in the low- 

grade gold camps in particular are deplorable, as you 
have’‘stated in many issues of your publication, and 
the!owners of unpatented mining claims belong, as you 
well} know, to the poorer classes who would rather 
devdlop their properties than pay taxes on idle patented 
ground, ‘but are unable to pay the prevailing fancy 
prices. for powder, fuse, caps, and tools. 

. You-have been boosting for the McFadden Bill, which, 
if passed, means more than relief to the producing 
companies. Cost of supplies and materials is one of 

the main reasons for asking for a higher price of gold 
per ounce, and thereby overcoming the difficulty of rais- 
ing money for mining enterprises. These same condi- 

tions affect the small owner in regard to assessment 
work, and it is about time to adjust your ideas and 

encourage all those engaged in mining, not alone the 
large companies, which are able to take care of them- 

selves anyway. 

Incidentally, I would like to know the percentage of 
owners of unpatented mining claims who were able to 
spend this winter in California from money saved be- 
cause of the extension of time on assessment work. 

Deadwood, S. D. A. T. Roos. 

A View of the Copper, Lead, and Zinc Markets 

Copper is a serious topic of conversation in mining 

circles in New York. Bankers are no less interested. 
I am a buyer of just sufficient odd lots for export to | 
keep in touch with the market and have no interest 
either in the rise or fall of the price of the red metal. 
The banks took huge quantities of copper as collateral 
on loans when metal was worth 18c. per pound. The fact 
that it can be bought for 13c. today means that the 
bankers have required further security where this is 
obtainable and otherwise have insisted on liquidation of 
stocks. 

Buying is extremely slow, both domestic and export. 
It is the universal expectation that the price will go 
still lower. Many mines are closing down. Formerly 

copper wire was sold on a base price, with extras for 
gage. It is now bought at a flat price. Formerly it was 

impossible to bargain. At present copper is offered at 
a surprising number of different prices. Until recently 
it was possible to arrange to have wire drawn from one’s 

own copper. At present the mills will not do this, 
though some have such heavy stocks that they quote 
surprisingly low prices. 

There is no demand, little consumption, and not much 

prospect for immediate increase in the consumption of 
copper. This means that no one need be in any hurry 
to buy. It is now possible to buy copper in this market 
for pounds sterling, francs, kronen, and even marks. 
Several export houses have built up an interesting 
though small business in this way. They do not specu- 

late in exchange, but have arranged with banks 
which require a certain amount of paper regularly. 
Naturally, the buyer pays a fraction for the quotation 
in his own money but only sufficient to cover the ex- 
change transaction. It is even done on a sixty-day con- 
firmed letter-of-credit basis, though to only a limited 
amount, and the interest rate is not low. 
We in America are continually hearing threats of 

Belgian competition in zinc, and recently several small 
consignments have been imported from that country. 
We also note heavy reductions of prices of zinc here, of 
the labor employed and coal consumed iin the zinc dis- 
tricts, and, more important, of the demand for zinc. 
This is all in line with the decreased demand for gal- 
vanized products both here and abroad. There are 
large stocks of zinc and galvanized sheets in various 
world markets (much of it unpaid for). The largest 

producers and exporters are of course willing to sell to 
cash buyers, but the important ones have taken the posi- 

‘tion lately that it is better to protect their buyers abroad 
until these have had time.to unload stocks on the public 
without too heavy a loss. This would indicate that 
though low prices are quoted both from here and Bel- 
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gium, Eastern and South American buyers are not in 

the market at any price. 
Competition between English and American steel and 

other metal products will not come for some time. In 
the meantime we must all sit tight until the consumers 
get back their confidence to a degree that will warrant 
new buildings, railroads, and other enterprises. 

Lead has slumped in response to the sudden stoppage 
in new work and the curtailment of output of estab- 
lished old factories. Even the largest producers are not 
hopeful of higher prices. One important manufacturer 
of sheet lead says that lead will go no lower and is buy- 
ing freely for forward delivery but only for a minimum 
requirement. This is not to be taken too seriously, 
however, as this particular buyer is frequently on the 

wrong side of the market. MARK R. LAMB. 
New York. 

More About Copper Losses in Slags 

In Engineering and Mining Journal of Jan. 8 Charles 

G. Maier has commented on my article “Copper Losses 
in Slags,” which appeared in the Dec. 4 number. The 
five points concerning his silver-nitrate method of 
determining suspended sulphide copper are not all 
“objections” to the method—rather they are points on 
which my findings differed from his. I wish to consider 

them briefly: 
1. Solubility of copper sulphide in silver nitrate. 

Fused sulphides appear to be almost completely soluble, 
The incomplete solution of mineral sulphides is not of 
importance except in indicating that the method is use- 
less when applied to ores. 

2. Segregation of dissolved copper sulphide on 
solidification of slags. A number of the samples I anal- 
yzed had been air-cooled, so the opportunity for segrega- 

tion was particularly good. Less segregation would be 
expected in granulated samples. However, when the 
maximum particle of a sample has passed through an 
opening of 0.0029 in., it is easy to believe that a large 
portion will be under 0.0010 in., or even 0.0001 in. If so, 
I believe that much of the copper set free on cooling 

would be attacked by the silver nitrate. 
3 and 4. Solubility of oxidized copper in silver 

nitrate. The point is that, unless the oxides and silicates 
of copper are insoluble when free, one cannot be certain 
that they will be unattacked in the main body of the 

slag. Mr. Maier is conservative when he says “the 

method involves no conclusions as to the chemical form 
of suspended copper.” But if he cannot state the form 

of the copper dissolved by silver nitrate, is he justified 
in stating the form of the copper not so dissolved? One 
would rather expect the reverse to be the case. 

5. Effect on metallic iron. As there was no iron in 
Mr. Maier’s samples, it need not be further discussed. 

In his criticism of my methods Mr. Maier describes 
an experiment with copper sulphate to show that metallic 
iron interferes. As there was no copper sulphate in my 
solutions, this has no bearing on the case. In a solution 
of copper sulphite, metallic iron does not precipitate 
copper sulphide. 

Mr. Maier asks why I did not remove magnetite from 

my samples. For the double reason that it is both 
impossible and unnecessary. Many slags containing 
only a little magnetite are, nevertheless, almost entirely 
magnetic. And inasmuch as magnetite has no effect on 
copper sulphide in the presence of sulphurous and hydro- 
fluoric acids, there is no necessity for its removal. 

Whether its harmlessness is due to reduction by sulphur 
dioxide or to low dissociation of the ferric fluoride 
formed is immaterial. I am well aware of the fact that 
reduction by sulphur dioxide takes place much faster in 
neutral than in strongly acid solutions, 

Calculation of suspended matte from the gold-copper 
ratios is a method open to criticism, I readily 
acknowledge, but I believe it to be the best method 
available. My determinations of gold in slags were 
made on samples of twenty assay tons each, and the 

results of these were averaged over long periods of time. 
I therefore feel that the results calculated from them 
are of considerable accuracy. 

Regarding metallic copper in converter slags, Mr. 
Maier and I agree that it is usually there, but we differ 
as to the amount. It is not very soluble in copper 

sulphide, as shown by the fact that during the final 

converter blow metallic copper of 98 per cent begins to 
fall out soon after the matte passes 80 per cent copper. 
In my article I stated my belief that “the copper soluble 
in hydrofluoric and sulphurous acids represents closely 

the total of oxide, silicate and metallic copper in all 
samples analyzed.” As silver nitrate dissolves sulphide 
and metallic copper, and attacks the oxides (silicates?), 
it is not strange that the sum of the copper dissolved by 
the two methods is more than the total copper present. 
It is my belief that most of the overlapping is due to 
solution of oxidized copper, but I agree that whatever 
metallic copper is present is dissolved in both methods. 

As for the final statement about the preponderating 

form of copper in converter slags, I agree with Mr. 
Maier that what he says is true of many slags—I found 
such to be the case in my experiments. I would not say, 
though, that any microscopic method for the quantitative 
analysis of slag has been well established. 

I do not claim that my method of determining oxidized 
copper in slags is of an accuracy comparable with that 
of the standard methods of determining total copper. 
I do believe, however, that it will give a clear idea of 
the form in which copper is lost in any ordinary slag, 

and may therefore indicate possible means of saving it. 
Deschenes, Que. FRANK E, LATHE. 

Stand Tanks and Sand Tanks 

I should like to correct an error, typographical or 
clerical, in my article on “Desert Prospecting” in issue 
of Oet. 30. 

Under the heading “Water Scarce, but Usually 
Available” reference is made to “open and stand tanks.” 
The word “stand” should be “sand.” A tank is a collec- 
tion of water in a depression in the rock as distinguished 
from a spring. If the water stands as a pool it is an 

open tank, but if the depression is filled with sand and 
gravel so that the water is available only by digging 
it is a sand tank. 

Sand tanks are not so convenient as open tanks, nor as 

easily found, but are preferable, as the water is not as 
apt to be contaminated as that in the open tank. It is a 

rule of the desert that when one leaves a sand tank he 
should fill the hole that he dug to get his water in 
order to protect the supply from contamination and 
evaporation. 

Referring to my statement regarding animals as water 
finders, I would say that we located the last sand tank at 
which I camped where we found a coyote had been 
digging. Leroy A. PALMER. 

San Francisco, Cal. 
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Rubber in Mine and Mill 
Structure of Power Transmission Belting—Formulae for Computing 

Sizes and Plies of Belting—Bucket-Elevator Belts—Various Sizes and 

Capacities of Conveyor Belts—Hose Structure—Grades of Rubber 

By A. M. OLIVER 
Written for Engineering and Mining Journal 

ing field, it is natural to’ assume that every 

mining man has a comparatively thorough knowl- 

edge of the subject. But this is not the fact. To be 

sure, the average mill or mine superintendent has his 

theories and can in a general way judge the quality of 

a piece of mechanical goods, but very few superintend- 

ents have the requisite knowledge to decide definitely 

and precisely upon the adaptability of a belt or a piece 
of hose for the work in hand. 

Requests for price quotations received by the manu- 
facturer of mechanical rubber goods from mining men 

tell the story in no uncertain terms. They show clearly 
the lack of definite knowledge. The descriptions of the 

articles on which a price is desired are in most instances 

entirely inadequate and incomplete. Transmission belt- 
ing is described as “your best grade 8-in., five-ply rub- 
ber belt,” or “your best grade conveyor belt, 24 in. wide, 

4 in. thick.” I shall endeavor to point out the complete 

inadequacy of such descriptions. 

The fact that these commodities differ widely, not 
only in quality but in the physical properties of the 

material used in their manufacture, seems to be over- 

looked entirely. Take belting, for example. It is gen- 

erally known that rubber transmission belting is com- 

posed principally of cotton duck held together by so- 

called “friction” rubber and that the cotton duck is 
folded in the process of manufacture, forming plies. 

It is assumed that a five-ply belt is stronger than one 

composed of only four plies. The fact of the matter 
is that a four-ply belt, under given conditions, may be 
much stronger than one composed of twice as many 

plies. To assume that a five-ply rubber belt will trans- 
mit so many horsepower is about as logical as to think 

that a six sixteen-wire cable is twice as strong as one 
composed of six eight-wire strands. The strength of 
the cable would depend upon the gage of the wire used. 
It is the same with belting. The duck from which belt- 
ing is made varies in “weight” as well as in quality. 
So does the “friction” rubber with which the plies are 

treated. 

CO ins faa the wide use of rubber in the min- 

A 

FACTORS DETERMINING STRENGTH OF DUCK 

Duck for belting is spoken of as being so many ounces 
in weight—usually from 20 to 36 oz., with a tensile 
strength of from 235 to 600 lb. per inch of width. The 
standard by which the weight is ascertained is a piece 
of duck 36 x 42 in. This means that a piece of duck 
42 in. wide by 36 in. long weighing 20 oz. is called 
20-oz. duck; a piece of this size weighing 30 oz., 30-oz. 

duck, and so on. Needless to say, the 36-0z. duck is 
much stronger than 20-oz. duck, and a belt made of 
36-oz. duck will naturally transmit more power than a 
20-oz. duck belt, everything else being equal. But the 
weight of the duck is not the only indication of strength. 
Cotton fibre varies in length from one-half to two inches. 

Long-fibre cotton makes the best duck, and obviously 

commands a higher price. Even before the cotton 

reaches the loom, it is put through several operations 

which have an important bearing on the tensile strength 

of the finished duck. In the “plaiting” of the cotton, 

for example, some threads may remain loose, leaving 

only part of the total number of threads to carry the 

load. This operation has a definite effect on the quality 

of the finished product. So it is quite possible to have 

several pieces of duck, all of 30-o0z. construction, yet 

each piece having a different tensile strength. 

Pig, i. 

TO ILLUSTRATE THE EFFECT UPON THE PLIES OF 
. A BELT WHEN PASSING OVER A PULLEY 

A PACK OF CARDS BENT TO A RADIUS SERVES 

A similar story may be told about the “friction” with 
which the plies are united. This friction is highly ad- 

hesive rubber which is forced into every ply of the belt 

until each ply is thoroughly inpregnated, making the 

whole a flexible and waterproof body. A good friction 

means a flexible, permanent bond for the plies, permit- 
ting free flexing of the belt around the pulleys, with 

the least possible generation of heat. Some manufac- 
turers claim a “strong” friction for their belts, and 

- they usually try to prove their point by demonstrating 
how difficult it is to separate the plies from one another. 

The fact of the matter is that this so-called “strong” 

friction is a detriment. It prevents the free flexing of 

the belt over the pulleys, causing it to generate an ex- 
cessive amount of heat. As heat deteriorates rubber, 
ply separation sets in, and when this happens the belt 

has passed its useful stage. Ply separation, or “boot- 
legging,” as it is commonly called, is caused also by 

the fact that the attrition between the plies increases 
as the diameter of the pulley over which the belt passes 
decreases. The speed of the pulley and the weight of 
the duck must therefore also be taken into consideration. 

In deciding upon the number of plies which may be 
operated over a pulley of a certain diameter, the weight 
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of the duck from which the belt is constructed is of 
prime importance, because the thickness of the duck 

governs the over-all thickness of the belt. As the belt 
passes over the pulley, the outer ply must stretch so 
much more than the inside one that a certain amount 

of attrition is unavoidable. It is a difficult matter to 
make a rule governing the number of plies, as all belts 
differ. However, the following may serve as a guide: 

A five-ply rubber belt, if made of duck heavier than 

30 oz., cannot be operated, in most cases, over a pulley 
smaller than 12-in. in diameter, unless the pulley travels 

at a speed of less than 1,000 r.p.m. Belts constructed 

of lighter duck—28-oz. or less—can be successfully op- 
erated over smaller pulleys, provided the friction is of 

a good grade. I have seen five-ply belts made of 28-oz. 
duck run over 4-in. pulleys at a very high rate of speed, 

but of course the friction was of high grade. One 
cannot go far wrong if one takes into consideration the 

weight of the duck of which the belt is made, the quality 

of the friction, the diameter of the pulley, and the speed 

at which it travels. 

POWER TRANSMITTED BY BELTING 

The amount of power which a rubber belt is capable 
of transmitting depends entirely upon the quality and 

weight of the duck. It is safe to say, however, and it 

will serve as a guide, that a belt made of a good grade 

of duck will transmit the following horsepower per inch 
of width, per ply, when traveling at a speed of 1,000 ft. 
per min. with an arc of contact of 180 deg. 

Weight of Duck 
in Ounces Horsepower 

0.45 
0.4 
0.375 
0.35 

To find the number of horsepower that a 12-in., five- 

ply belt made of 32-0z. duck will transmit at 2,000 ft. 

per min., the arc of contact being 180 deg., it is neces- 
sary to multiply 0.4 by the number 12 (the width of 
the belt), the result by 5 (the number of the plies), and 
the product by 2 (double the power transmitted by 1,000 

ft. per min.). The answer is 48 hp. Speaking approxi- 
mately, in 99 per cent of all cases the power a belt will 
transmit depends on: The speed at which it travels; 
the tension under which it is placed on the pulleys; and 

the belt surface in contact with the pulleys. 
The speed at which the belt travels governs the 

amount of power transmitted. If a belt traveling at 

500 ft. per min. transmits one horsepower, at 1,000 ft. 
per min. it will transmit two horsepower; at 1,500 three 

horsepower, at 2,000 four, and so on. Where the belt 

reaches a very high velocity, centrifugal force causes 
a loss of power, but ordinarily this factor may be left 
out of the calculation. The belt speed may be found 
by multiplying the diameter of one of the pulleys by 
its speed and dividing the result by the constant 3.82. 

The tension under which a belt is placed on the pul- 
leys, called the initial tension, is the second important 

factor. It is common practice to cut the belt 4 in. 

shorter for every foot of its length when applying it. 
In other words, a belt 30 ft. long would be shortened 

by 32 in. (30 x 4 in.). It must be borne in mind that 

the tension thus obtained constantly decreases in serv- 
ice, and in time will fall below the point at which it 
will transmit the desired power. It must therefore be 
retightened at intervals to restore its original tension. 
The stretch to which a rubber belt is subject varies, 
and it is not possible to name an average, but it will 

be found that rubber belting does not stretch nearly as 
much as most leather belting. 

The belt surface in contact with the pulleys is of 
no less importance. The foregoing table giving the 
horsepower for the various ducks is based on a pulley 
contact of 180 deg.; that is, exactly one-half of the 

smallest pulley over which the belt travels is in contact 
with the belt. The power transmitted will decrease in 
proportion to the are of contact. The loss of power due 
to a decreased arc of contact is not, however, in exact 
proportion. Where the angle of the are of contact is 

90 deg., the power transmitted will be 65 per cent of 

the total at 180 deg. The following table indicates the 
relation for arcs of contact less than 180 deg.: 

Are of Contact Are of Contact 
in Degrees Per Cent in Degrees Per Cent 

100 70 150 91 
110 75 160 94 
120 79 170 97 
130 83 180 100 
140 87 

The are of contact may be ascertained by multiply- 
ing the difference between the diameter of the two pul- 

leys by 4.775, dividing the result by the distance be- 

tween the pulley centers in feet, and subtracting the 

whole from 180 deg. Expressed in equational form: 

Arc of contact = 180 deg. — ee 

D = diameter of large pulley in inches 
d = diameter of small pulley in inches: 
X = distance between pulley centers in feet 

How should transmission belt be ordered? How 
should the mining man know the weight of duck of 

which each belt is made? How may he ascertain the 
weight of duck of the belt purchased? There is a logi- 

cal answer to each of these questions. Present-day 
merchandising methods are no longer based on “let the 
buyer beware,” but, rather, on “the buyer must be 

satisfied.” Today the manufacturer of belting knows 

exactly what his product is suited for. He knows or 

should know how to apply his product to the specified 
conditions to insure the maximum service to the user. 
In ordering belt it is therefore best to outline the work- 

ing conditions to the belt manufacturer, or, better still, 
ask him to analyze the drive himself, giving you his 
recommendation of the belt best suited for the work. 

ELEVATOR BELTS 

The fundamental rules for the application of elevator 

belts are slightly different. The principal thing an 

elevator is called upon to do is to lift material, often 
of a very abrasive nature, by means of steel buckets. 
An elevator belt must first of all have a sufficient num- 

ber of plies to bear the tension. This tension depends 
upon the weight lifted, the height to which the mate- 

rial is lifted, and the speed with which it is lifted. To 
this must be added the weight of one-half of the belt 

itself and the weight of one-half of the buckets. From 
the total tension thus obtained the number of plies 
required can be computed. The power required to lift 
the load equals tons per hour multiplied by lift in feet 
divided by 1,000. The actual horsepower which must 

be transmitted to the belt is from 25 per cent to 100 
per cent greater than the above figure, due to the fric- 
tion of the buckets in passing through the partly filled 
boot. Where light material is elevated 25 per cent may 
be enough. On heavy lumpy material such as ore, 50 

to 100 per cent must be added. 
The horsepower thus obtained is converted into 
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“pounds pull,” as follows: Horsepower multiplied by 
33,000 divided by feet per minute (the belt speed in 

feet per minute). The result is in pounds pull. This 

is, however, not the total tension on the belt. The total 
tension to which an elevator belt is subjected is equal 
to the tension required to lift the load, as established 
by the foregoing formule, plus the weight of one-half 

the buckets, plus the weight of one-half the belt. The 
weight of one-half the belt is found as follows: Width 
of the belt multiplied by number of plies multiplied by 
0.04 (a constant) multiplied by distance between pul- 
ley centers. Then the number of plies necessary to 
lift the load is equal to the total tension divided by the 

Standard Punching 
For Elevator Buckets on Belt 

ne ny 1s for Malleable A,AA. B,C, Salem, Avery and 
similar buckets The — 1s also correct for steel 
continuous types of buckets, but position of holes 
should be changed to one half the depth of bucket 
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FIG. 2. STANDARD PUNCHING, BUCKET ELEVATOR SET 

product of the width of the belt in inches and a factor 
which equals 29 for 36-0z. duck, 27 for 32-0z. duck, and 

28 for 34-oz. duck. 
The weight of duck used depends upon the nature of 

the material elevated. Heavy, lumpy material will be 
most efficiently handled by a belt made of heavy duck. 

For light material such as grain a belt made of a lighter 

duck will suffice. 

The width of an elevator belt should be governed by 
the length of the bucket, that is, the belt should be two 

inches wider than the bucket is long. 
As an example assume 12-in. malleable iron buckets 

weighing 13 lb. each. The material to be elevated is 
copper ore consisting of 2-in. lumps, weighing 135 lb. 
per cubic foot. Assume that the buckets are to be 
spaced 24 in. apart and that the belt travels 200 ft. per 
min. and elevates 60 tons per hour to a height of 65 ft., 
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perpendicular. The power required is equal to 60 (ton 

per hour) multiplied by 65 (lift in feet) which is 3,900, 

divided by 1,000, equaling 3.9 hp. To this is added. 
100 per cent for digging in the boot, or 3.9 plus 3.9 
equals 7.8 hp. Converting this into “pounds pull’: 
7.8 (hp.) multiplied by 33,000 equals 257,400 divided: 
by 200 ft. per min. equals 1,287 lb. tension to lift the 

load. Add to this the weight of half the buckets. 

There are thirty-three buckets on one-half of the belt.. 
The weight equals 429 lb. The weight of the belt itself 
is next computed. From the length of the bucket a belt 
14 in. wide is needed. Assume that six plies are neces-- 
sary to do this work. Then the weight of one-half the- 

belt is equal to 14 (the width) multiplied by 6 (the 

ply) multiplied by .04 (a constant) multiplied by 65 

(the lift in feet). This is 218.4 lb. The total tension 
imposed on the belt is found by adding: 

Pounds 

1,287 the tension to lift the load; 
429 the weight of half the buckets; 
218 the weight of half the belt; 

1,934 pounds total tension. 

The number of plies required is found by dividing’ 
1,934 by 406, the product of the width of the belt multi- 
plied by the constant 29, thus: 1,934 divided by 29 
multiplied by 14 equals 4.7 or five plies. 

However, a belt 14-in wide consisting of only five: 
plies would not be very substantial. Experience has 
shown that a minimum of six plies where the belt is 
from 10 to 18 in. wide, seven plies where the width is 

from 20 to 28 in. and eight plies on belts 30 in. and 
over is good practice. 

The spacing of the buckets is from twelve to twenty- 
four inches, it being generally recognized that there 

should be sufficient room between them to prevent in- 
terference in filling. Twice the depth of the bucket is. 
the usual distance. When the bucket is bolted directly 
to the belt there is sufficient relative motion between 
to cause considerable wear. Rubber washers or strips. 
of rubber belting are used to keep them apart and to 
allow free passage of the sand and grit which otherwise - 
would work in between. 

The life of an elevator belt depends upon internal 

conditions rather than upon the normal stretching and 
releasing of stress as it picks up and discharges the 

load and bends over the pulleys. The greatest wear 

takes place between the belt and the pulleys. Old 
rubber belting on mill scrap piles will show several 
plies worn through on the pulley side. It is impossible 

to prevent the material from getting between the belt 
and the pulleys. To increase the life of the belt it is 
equipped with rubber covers, zs, # or 4 in. in thick- 
ness. The pulley side of the belt has usually a thicker 
cover than the bucket side, by reason of the greater 
wear. To decide upon the thickness of the rubber cover 

to be used, it is necessary to know the “compound” of 
which the cover is made, its ability to resist abrasion, 

and other factors. It would be unwise to decide upon 
the specifications of a belt without knowing its physical 
properties, as it may develop that the cover will last 
twice as long as the body of the belt, or vice versa. The 
secret of economic belt operation is to find a balanced 

_ belt; that is, one so constructed that all its ingredients 
will pass the stage of usefulness at one and the same 

time. There again, I must point out, the manufacturer 

of the belt should be allowed to decide the makeup of 
the belt. 

One of the most efficient and economical methods em-- 
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ployed for handling materials in bulk is by belt con- 
‘veyors, and it is perhaps used more extensively in the 

mining industry than anywhere else. The installation 
cost as well as the depreciation on the belt itself, leav- 
ing the rest of the equipment out of consideration, is 
a most appreciable item. The cost of the belt has been 
found to range from 40 to 60 per cent of the cost of 

‘the total equipment, depending upon its width and 

‘length. The maintenance charge is estimated to be as 

high as 334 per cent. Abrasive wear, due to slippage 

‘or sliding of the material on the belt, is the chief cause 

‘of belt deterioration. As the belt carries its load, a 
‘constant readjustment of the lumps takes place, thus 

‘gradually wearing out the rubber cover on the belt. 

-Naturally, the property of the carrying surface of the 
‘belt, the rubber cover, is an important factor. A belt 

‘with a hard, highly vulcanized cover increases the ten- 

‘dency of the material to slide on its surface; one with 

a comparatively soft and resilient cover is to be pre- 

ferred. After the cover is exposed to the air for some 
‘time it becomes hard if not compounded properly. Cheap 
‘belts soon “bloom” after being exposed to the air; that 
is, the belt assumes a white color, certain ingredients 
‘crystallize on its surface, and those remaining form a 

thard non-resilient mass. The tendency of the cover to 
harden is somewhat compensated for by the fact that 
the surface will become rough, allowing a thin layer of 

the finer material to adhere, which slightly protects 

the cover. 

Where the material must be conveyed on an incline, 

the abrasive wear is more pronounced, because the ma- 

terial slides back longitudinally. Preventing excessive 

wear on the belt of an inclined conveyor due to longi- 
tudinal sliding of the load can be accomplished only by 
limiting the angle of incline of the belt to a few degrees 
below the angle of repose of the material handled. 

The wear due to the loading of the conveyor is more 

difficult to prevent. Neither the wear nor its causes 
ean be entirely overcome, but the destruction can be 
lessened by proper design of loading chutes and by in- 
creasing the area of belt over which the load is dis- 
tributed. If it were possible to deliver the load in the 

‘same direction and at the same speed as the belt travels, 
no wear would occur at the loading points, but such 
‘conditions can be only approximately approached and 
an oblique impact shock is unavoidable when the load 

-strikes the belt. <A resilient cover naturally reduces the 
destructive action of such impact, and to reduce further 
‘the shock with which the material strikes the belt, 
_an adjustable curved plate or lip is often attached to 

tthe lower edge of the chute, so that the material leaving 
‘tthe chute is deflected in the general direction in which 

‘the belt is moving. The unloading of conveyor belts is 
often accomplished by means of a tripper, a device con- 
sisting of three pulleys so arranged that the belt can 
be unloaded at any point. These trippers increase the 

wear on the belt because of the added flexing of the belt 
around its pulleys, as well as the readjustment of the 
‘load while passing over the tripper. 

Many factors must be taken into consideration when 

deciding upon a conveyor belt, and it is impossible to 
‘determine the type of belt. and the thickness of covers 

from mere book knowledge. There are no formule for 
calculating the thickness of cover to resist abrasion; 

‘this is something which can be determined only from 
actual experience. The width and number of plies re- 
«quired to carry the load can be ascertained mathe- 
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matically. The width of the belt depends principally upon 

the size of lump of which the material consists. Sev- 
eral rules are used by which the width of the belt may 
be determined. One of these is as follows: Four times 
the average size piece plus six inches. In other words, 
if the average lump measures two inches, the belt must 

be fourteen inches wide. This rule is all right as far 
as it goes. It must be remembered, however, that the 

tonnage to be handled, the speed, and other details are 

deciding factors which govern the dimensions of the 

belt. The foregoing formula simply marks the minimum 
width permissible to prevent spilling. 

The carrying capacity of belt conveyors is given in 
Table I. 

TABLE I. CAPACITIES AT 100 FT. PER MINUTE OF CONVEYORS 
HANDLING MATERIAL WEIGHING 100 LB. PER CUBIC FOOT 

Flat Conveyor —- Troughed Conveyor— 
’ Width, Width ons per d ons per 

Inches Hour Inches Hour 

PO ondddicanees 7.6 [Or as ascuaee 17.6 
RE revs aecessc 10.8 12 25.2 
PO imnasecxe swe 14.8 14 34.4 
WO ecicaacawes 19.2 DR ceive ss 44.8 
RR cs chins wes 24.4 56.8 
MP ated ax aie as 30.6 Ma ads oa ends 70.0 
MMe eidnsmecad 36.4 Maa aauaeeni 84.8 
Y | OR che 43.2 Me ncn ead ein 100.8 
MO Ceaduiaecs 50.8 GP Lecéeadei. 118.4 
WM, wéwac aces 58.8 Me suierecues 137.2 
Wan idwxasceews 67.2 OP lace rete et 157.6 
Mle ate es winrd sols 76.8 BEN edeceasiate 179.2 
Se tania da 86.8 WO faeces 202.4 
Bears. caeis 97.2 eit shout seat 226. 
We adacdedes 108.4 We acce as cen 252.8 
MP” rede tiedas 120.0 MP a ccudeli 280 

The tonnage a conveyor belt will handle increases in 

proportion with the speed of the belt and with the 

weight of the material. That is to say, if a 20-in. belt 
handles thirty tons per hour of material weighing 100 

lb. per cu.ft., the belt traveling 100 ft. per min., it will 
convey 120 tons per hour if the material handled weighs 
200 lb. per cu. ft. and the belt travels at 200 ft. per min. 

The power required by a belt conveyor is approxi- 
mately 2.5 hp. per 100 tons per hour for every 100 ft. 

of belt. To this must be added the power necessary to 
lift the material, in case the belt operates on an incline, 
and the power absorbed by trippers should there be 
any. The power necessary to lift the load is equal to 

the tons per hour multiplied by the lift in feet divided 
by 1,000. The total horsepower thus found multiplied 

by 1,500, a constant, and the result divided by the prod- 
uct of the width multiplied by the speed, gives the num- 

ber of plies necessary. Thus: Number of plies equal 
hp. multiplied by 1,500 divided by width multiplied by 

ft. per min. 

These formule are derived from basic principles. 
Other factors peculiar to each case must be given con- 
sideration, but the formule will serve as a guide. It is 
impossible to deal with this subject in its entirety 

within the limits of this paper. 

HOSE 

Perhaps nowhere else does hose receive such severe 
punishment as in the air-drill service in the mine. The 

continual dragging over extremely sharp ore, the con- 
stant vibration, the high pulsating pressure, the oil 

vapor mixed with the air passing through the hose, com- 

bine to make the treatment inflicted extremely severe. 

A hose for this service must have a tube so compounded 

that it will resist the action of lubricating oil, which is 
bound to pass through it from the compressor. In some 
mines the drills are actually lubricated through the hose, 

which greatly shortens its life, for oil deteriorates the 

rubber. It is impossible for the user to test the tube 
of a hose for oil-resistance except by actual use. 
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Next in importance is the pressure which the hose 

must withstand. The air pressure used in most mines 

ranges from 80 to 130 lb. per sq.in., and the carcass 

of the hose must be so constructed that it will 
resist this pressure with the least possible expansion. 
The tube must be non-porous, so that the air and oil 
vapor cannot work into the body of the hose. The 

exterior of the hose must resist the abrasive wear to 

which it is subjected. _ 
The economical use of air drill hose is by no means 

the simple problem which some mining men seem to con- 
sider it. At least a fundamental knowledge is necessary, 
and a thorough understanding of the subject will prove 

an asset. The first thing to be considered is the work- 

ing pressure to which the hose is subjected. Here it 

must be remembered that the pressure which a hose will 
withstand is inversely proportional to its size; that is, 
as the bore of the hose increases, the pressure which it 

will stand decreases. A 1-in. six-ply hose may have a 
bursting pressure as high as 800 lb., whereas a 2-in. 
six-ply hose made of precisely the same material will 

burst at 650 lb. Like belting, hose is made of duck 

varying on weight and in tensile strength. Air-drill hose 

duck commonly used ranges in weight from 4 to 10 oz. 
Naturally a five-ply hose made of 4-oz. duck will not 
stand the pressure that a five-ply hose made of 10-oz. 
duck is good for. Hose duck is usually cut on the bias, 
from strips 40 to 42 in. wide, into pieces long enough 

so that when placed end to end, and lapped, the result- 
ing strip is just wide enough to produce the necessary 

number of plies. This method makes the finished hose 
more flexible, and minimizes kinking. 

As already mentioned, the pressure a hose will stand 

is inversely proportional to its size. High-grade hose 

made of 8-oz. duck will show approximately the burst- 
ing pressure given in Table II. 

TABLE II. BURSTING PRESSURES OF HIGH-GRADE HOSE 

Bursting Pressure 
Inches, in Pounds per 

Diameter Ply Sq.In. 

i ~ 800 
1 4 700 
i > 900 

1 5 800 
13 4 675 
1 6 850 
1k 5 775 
if 6 825 
1 = 650 
13 5 750 
13 6 800 

Hose made of heavier duck will show a higher burst- 

ing pressure, and vice versa. The relation of the work- 
ing pressure to the bursting pressure should be as one 

is to five; that is, a hose guaranteed to burst at a 

pressure of 1,000 lb. per sq.in. should not be used for 
working pressures above 200 lb. This applies to hose of 
wrapped-ply construction. 

Another method of making hose is the so-called 
braided or moulded principle. In this construction the 
carcass consists of layers of cotton cords which are 

braided about the tube. This construction has the 
advantage that it can be made in any length up to 500 
ft., whereas the maximum length that a wrapped hose 

can be made is 50 ft. Braided hose is usually made 

either two or three braid, in sizes ranging from 2 to 
1 in. A high-grade moulded air hose of three-braid 
construction has a bursting pressure approximately 

equal to that of a four-ply wrapped hose. 
safety of five should be used. 

Air-drill hose has probably to withstand more 
external wear than hose used for other purposes, and 

A factor of 
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some mining men take it for granted that air-drill hose 
must be protected by wire winding. It would surprise 

some of them to learn that the wire which they think 
protects their hose is responsible for most of their hose 
troubles. A steel wire wound about the hose forms a 
non-yielding rigid armor, in contrast to the hose which 
expands and contracts as the pressure within it rises 

and falls. When subjected to pressure, expansion is 

inevitable, but a natural expansion is impossible because 
of the wire surrounding it. Consequently, internal 
attrition takes place, the inner tube of the hose sepa- 
rates from the fabric plies, causing a blister which 

FIG. 3. 
WHICH PREVENTS THE FREE EXPANSION 

OF THE HOSE 

DISTORTION PRODUCED BY WIRE WINDING 

sooner or later closes up and prevents air from passing 

through the hose in the required volume. This is one 
reason why hose should not be wire-wound. There are 
many others of equal importance. An examination of 
wire-wound hose found upon a scrap pile of a mine will 

show some of the reasons. Perhaps the wire was broken 

by a falling rock, puncturing the hose, or the wire was 
bent, closing the passage. Actual experience has proved 

that a properly constructed air hose will withstand the 
abrasive wear to which it is subjected better than a 
wire-wound hose. By a properly constructed hose, I 
mean a hose with a high-grade rubber cover such as is 
found on a conveyor belt. This cover resists the cutting 

action of the ore and allows free expansion and contrac- 

tion of the hose. 
In conclusion, it may be well to say a few words on 

the subject of rubber. The term “rubber,” as commonly 

employed, does not refer to pure rubber as it comes from 

the rubber-bearing trees, but rather to a vulcanized 

compound consisting of gum, mineral matter, and sul- 

phur, mixed in various proportions, according to the 

purpose for which it is intended. Mineral matter, or 

“filler,” as it is commonly called, serves a useful purpose 
in adding desirable properties which could not otherwise 

be obtained. Its presence, therefore, should not be 

looked upon as an adulteration. 
The real value of rubber depends upon the length of 

time that it will retain those properties which are 
desirable. Deterioration, as indicated by loss of 

strength and elasticity, is considered to be the result of 

oxidation, which action is accelerated by heat and sun- 

light. Other things being equal, the better grades of 
rubber possess greater strength and elasticity, and may 

be stretched to a greater extent than the poorer grades, 

and they also deteriorate less rapidly. The physical 
properties of rubber, however, are subject to variation 

within wide limits, depending upon the proportion of 
gum present, the materials used as fillers, and the extent 

of vulcanization. 
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iron, which have been very little studied, and not 
worked at all, as a consequence of the fact that the 

general ‘status of this mineral industry in Peru has not 
aroused interest among private individuals. In recent 

years the government has made investigations to 
determine the possibilities and the conditions that com- 
mercial exploitation will have to meet. The following 
deposits have been the subject for these official studies: 
Tambo Grande, in the Department of Piura, about 5 deg. 
south latitude; Aija-Callaycancha, in the Department of 
Ancachs, 9 deg. south latitude; Huacravilea, in the 
Province of Huancayo, at 12 deg. south latitude; and 
Marcona, in Ica, at 15 deg. south latitude approximately. 

[: VARIOUS parts of Peru there are deposits of 

THE TAMBO GRANDE 

Examinations have shown that the industrial value of 
the Tambo Grande deposit is not large. Tambo Grande 
is situated 106 km. from the harbor of Paita, of which 
distance 62 km., from Paita to Sullana, is covered by 
railroad, and the remaining 44 km. must be traversed on 

muleback, by a level sandy road. The deposit consists 

of a small mountain, in whose shadow there is a village 
called Tambo Grande, and which forms a sort of cupola 
of elliptical base, about 1 km. long and 700 m. wide, with 
a maximum altitude of 15 to 20 m. above the plain 

which surrounds it. This mountain is formed by iron 
mineral, which, as a matter of fact, is nothing else than 
a conglomerate of rounded quartzite pebbles with a 
cement of red hematite; and its exposed portion above 

the plain contains a little more than a million tons. 

Assays of the pure cement gave 51.5 per cent of iron, 
18.5 per cent silica and 0.09 per cent alumina, with 
traces of oxide of manganese; and indicated absence 
of sulphur and phosphate. A sample of the con- 
glomerate gave 26.2 per cent of iron and 59.2 per cent 
of quartz and clay. 

In the region there are supplies and resources for 

subsistance. Lime can be found in the neighborhood 
of Sullana 10 or 12 km. from the railroad, and, as to 
fuel, there are known deposits of coal in the hills of 

La Brea, situated north of Sullana and a little more 
than 90 km, from this village, the analysis of which has 
given 67 per cent of fixed carbon, 28 per cent of 
volatile material, and a little more than 2 per cent of 
ash; but these deposits are not worked and should be 
studied before much dependence is placed upon them. 

AIJA AND CALLAYCANCHA 

The deposits of Aija are situated in the vicinity of 
the village of this name, and on the western slope of the 

Andes 100 km. distance from port of Huarmuy. 
Actually, there is no railroad in this district. It would 
have to be constructed, and it is estimated that, to reach 
the mines, it would have an extent of 165-km., of 
which 108 would be in “slide” country; but there is 

being constructed a passable road for automobiles which 

will lead to the mines of Ticapampa, in the District 
of Recuay, and at the other side of the Cordillera, of 
which road one part is already finished. This road will 
pass very close to the mines. 

The deposits of Aija consist of various veins of 
magnetite varying between 0.8 and 2 m., inclosed in 
walls of slate, sandstone, and quartzite. The mineral con- 

tains a small quantity of pyrite, which can be easily 
separated, leaving the pure magnetite, which gives an 
analysis of 42 to 70 per cent of iron and 1.73 of silica, 

the absence of sulphur and phosphoric acid having been 
proved. There are no deposits of fuel in the neighbor- 
hood, but on the other side of the Cordillera in the 
District of Recuay workable deposits of anthracite of 
good quality are found, with 86.2 per cent of fixed 
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carbon and 7.9 per cent of ash. As for lime, there is a 

deposit in the same locality, although data with respect 

to it are not available. 
The deposits of Callaycancha are found a little 

farther north than those of Aija, and in the same situa- 
tion with regard to the summit line of the Cordillera. 
Access is gained by way of the port of Casma, from 
which the deposit is distant 87 km., of which 62 are of 

road relatively easy and of little difficulty, and the 25 
remaining in ground which is very much broken. There 
is no railroad, and, if one were built, it would have to 
be approximately 160 km. long, of which only the first 

60 would be on level ground. 
The deposit consists of three parallel veins, 1 m. 10 

em., 1 m. 50 cm., and 4 m. in width, whose outcrops 
can be followed for a distance of 600 m. and whose 
filling is formed by iron oxide. The assays of the 
mineral have given from 51 per cent to 70 per cent of 

metallic iron, 19 per cent silica, 0.25 per cent of phos- 
phoric acid, and 0.02 per cent of sulphur. Good anthra- 

cite in veins of 1 m. 30 cm. width, with 74 per cent 

of fixed carbon and 10 per cent ash, is found in Mancos, 

35 km. distance from the mine. It is worthy of note 
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that these veins appear to continue to the Callejon of 
Huaylas, the valley which lies on the east of the Black 

Cordillera, which in this place will be at a smaller dis- 

tance from the coal and from the lime, which are found 

in abundance in this region; are contiguous to the 

River Santa, which can supply abundant motor power; 
and are especially advantageously situated with respect 

to the railroad of Chimbote and Recuay, whose advanced 
state of construction leads to the hope that it will soon 
pass near the deposits. 

HUACRAVILCA 

The Huacravilca deposit is one of the most important 

of the country. MHuacravilca lies in the Province of 
Huancayo and at a little distance to the east of the 
summit of the western Cordillera at the source of the 
River Mantaro, which waters the important valley of 
Huancayo. Direct communication with the coast is 

difficult and long, more than 200 km., but access is 

more easy by the Central Railway of Peru. which, 

leaving from Callao, crosses the Cordillera and reaches 

PORT OF LOMAS NEAR THE MARCONA DEPOSIT 

in Oroya the valley of the Mantaro, which it follows 

up to Huancayo, from which place, distant from the 
coast 346 km., up to the deposit, about 80 km. must be 

traveled by such means as are available, but as the 
Central Railway is actually in construction, to the south, 
and as, also, there will have to be constructed a branch 
to the coal mines of Jatunhuasi, near the deposit, the 
railroad line which will be necessary to develop it will 
not need to extend the mentioned 80 km, but only over 
a length which perhaps will not be more than 25. 

The deposit consists of two masses of segregation a 
short distance apart and separated by a ravine—which 
deposits are perhaps united underneath the ravine. The 

outcrops are visible for an extent of 1 km. in length 

by 200 m. in width in each one of the masses, and the 
natural cuts permit one to estimate a thickness of 

50 m., which would give for the visible part a content 
which would exceed 60,000,000 tons of mineral. 

The mineral, which is sufficiently homogeneous, is 

composed of red hematite, but contains in some places 
spots of pyrotite and as a gangue shows fragments of 
the eruptive acid rock which forms one of its slopes 

cr of the sandstones and quartzites which are found on 
the other side. Analyses of the numerous samples 
brought cut show a content in iron variable between 66 
and 78 per cent; insoluble gangue 2 to 13 per cent; and 

sulphur 0.06 to 0.07 per cent, although this last, in the 
parts impregnated with pyrite, nears 9 per cent. Phos- 
phoric acid has never been found in any of the samples. 
A conservative calculation of the content in metallic iron 
of the visible part of the deposit, using a figure of 64 

per-cent, reaches a total of 38,500,000 tons of metal. 
The region abounds in lime and dolomite, which can 
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supply the necessary flux, there being extensive bodies 
of calcareous tuffs of a high grade of purity. There are 
also sandstones and quartzites, which could be used for 

silica as well as for material for construction. Clays 

of various qualities, some of which are refractory, also 
are found in the immediate vicinity, forming part of 
an important sedimentary mass which constitutes almost 
all of the region. The broken topography of the terrain 
facilitates the access and economic working of these 

materials. 
With respect to fuel, Huacravilca lies in the immediate 

coal fields of Jatunhuasi, which is one of the most 
important in Peru. The deposits of coal begin at 10 km. 
distance from the iron deposit and the outcrops con- 
tinue for 35 km., representing various formations which 
appear in many places and whose average thickness may 
be stated as 60 cm., there being actually at work many 
mines, which, unfortunately, do not yield all that they 
might, on account of the difficulty of transport, which 

would be ameliorated by the construction of the rail- 
road mentioned. The fuel is a fat coal, whose analyses 
give 54 per cent of fixed carbon, 33 per cent of volatile 
material, and 11 per cent of ash. The coke which this 
carbon produces is of good quality and contains 84 per 

cent carbon and 16 per cent ash, being produced, accord- 
ing to the studies made, at a possible cost of 5 soles 
($2.50 gold) per ton at the pit. 

Water power can be obtained in almost any quantity, 
both in the Virgin River, which passes at the foot of 

the mines, and in the Mantaro, which is not far distant; 
it having been estimated that the first can be made to 
generate 2,000 effective horsepower and that the 

Mantaro can supply almost any amount of power 

required, as it is a river of large drainage. 
With respect to workers and the necessities of life, 

in the neighboring valley of Huancayo there are plenty 

of natives who are experienced in mining work, it being 
possible to easily obtain 2,000 laborers—a number which 

could be steadily increased—with pay of 50c. to $l a 
day, gold, for the day workers and of $1.50 to $2 for 

mechanics. Foremen and timekeepers can be obtained 
at a rate of $40 to $60 a month. In the same valley 
there are abundant farm and cattle resources, for the 

village of Huancayo is the center of commerce of all the 
region and the extensive valley which surrounds it. 
Grain is cultivated in abundance, as in the high pampas 
of the region there are numerous small farms. 

MARCONA 

The deposits of Marcona are near the coast, in the 

dry pampas which extend from the mouth of the River 
Ica, to the south of the harbor of Pisco, to the harbor of 
Lomas. It is reached from the first of the harbors 
named, going by railroad to Ica and afterward to the 

deposits in automobile in nine hours of travel. Its dis- 
tance from the port of Lomas, as-also from the village 
of Nazca, situated farther inland, is 60 km., but from 

the shore of the sea it is only 10 km, distant, being 
near the bays of San Juan and San Nicolas, which can 

be used as harbors. 
The deposit appears as a series of low hills which rise 

above the sandy surface of the pampas, and as stains 

which appear in the middle of the sand, which extend 
over a surface of a square kilometer and which appear 
to correspond to an extensive segregated mass inclosed 
in dioritic rocks, into which it passes gradually upon its 
edges. An approximate calculation of the quantity of 
mineral in sight reaches a total cf at least 500,000,000 
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tons. The mineral is a very pure hematite. Analysis of 
more than twenty samples taken from different localities 
denoted contents of iron between 60 and 65 per cent; 
silica 14 to 11 per cent, the general average being 3 and 
4 per cent; phosphorus 0.05 to 0.02 per cent, and sulphur 
0.01 to 0.05 per cent, part of the sulphur being found in 
a state of lime sulphate, which gives rise to the opinion 

that it is due to a superficial contamination with the 
lime with which the sands in the vicinity are impreg- 

nated. a: 
The deposit offers facilities for exploitation on a large 

scale and in the open air, and for the convenient trans- 

portation of its product, on account of the short dis- 

tance to the sea. Also, there are in the neighborhood 

limestones which can be utilized in smelting, but there 

is no fuel, motor power, or facilities for taking 

advantage of them, as the region is completely dry and 
a desert, and the village and cultivated lands that are 

PERUVIAN LABORERS HAVING LUNCH OF 
PARCHED CORN 

nearest are 60 km. away. Proximity to the sea can 
overcome these difficulties, because it would permit the 

bringing of the necessary resources of life for the work- 

ing population, and also the necessary fuel for smelting, 
or, perhaps better, the transportation of the mineral to 

a region which had better facilities. 
Fuel can be brought from the coal fields of Huayday, 

where extensive exploitation is beginning, embarking it 

in the harbor of Malabarigo, which has recently been 
constructed with the development of these mines 
principally in view. The coal of Huayday is an anthra- 
cite of good quality which does. not decrepitate and 
which contains from 83 to 88 per cent of fixed carbon 

and about 5 per cent of ash. 
This deposit, by the good quality of its mineral, by 

its abundance and by its nearness to the sea, which can 

supply all the deficiencies of the region, may be con- 
sidered as the best foundation in Peru for the establish- 
ment of the iron industry. The deposit of Huacravilca 

follows it in importance, and its interest lies in the 
fact that, being situated upon the trunk line of Peru, 

which will connect the city of Callao with Lake Titicaca, 
traversing all the interior of the country, it possesses 

the advantage of being able to serve the local market 
and all the Andes region and the neighboring Republic 

of Bolivia. 
The development of the iron industry of Peru is 

favorably influenced by the existence in the country of 
deposits of the rare metals vanadium, tungsten, and 
molybdenum—employed today in the fabrication of 

special steels—as these metals are found in such 
abundance as would almost permit the creation of a 

monopoly. 

There is in Peru the most important vanadium deposit 
in the world. It is at Minasragra, in the Province of 
Cerro de Pasco, and yields 80 per cent of the world’s 

production. There is also in a large area in the 
provinces of Pasco, Yauli, and Jauja a series of deposits 
of vanadium-bearing asphalt which gives an average of 

1 per cent vanadium acid, and the ashes of which give 
a content of more than 50 per cent, according to the 
proportion in which they appear. An approximate 

calculation of the quantity of metallic vanadium which 
could be extracted from this source reaches the enormous 
figure of 100,000 tons. 

MOLYBDENUM AND TUNGSTEN RESOURCES 

The most important deposits of molydbenum in Peru 

now known are found in Ricrin, in the Province of 
Jauja, 30 km. distance from the city of this name, which 
is reached by a macadam road which is in poor condi- 
tion. Some very rich veins are inclosed in granitic rock 
and with a filling of quartz which contains from 2 to 3 
per cent of molybdenite. The mineral is very clean and 

pure, the climate of the region is cold and raw, and there 
are abundant workers and all kinds -of food resources. 
Besides, there is molybdenum in Runatuyl, in the same 

valley of Jauja. It has also been found in many other 
points in the territory of the republic, but as yet these 
deposits have not been studied, 

The provinces of Pallasca and Santiago de Chuco are 
separated only by the River Pelegatos, which serves as 

boundary between them. On both sides of this river are 
found the most notable deposits of tungsten known in 
Peru. Access to this region is by way of Salaverry or 

Chimbote. From Salaverry to the point called Meno- 
cucho is 40 km. by rail, and from Menocucho to the de- 
posits is 170 km. of difficult road. The railroad from 
Chuquicara to Cajamba, which will pass the immediate 
vicinity of these mines and which will be finished in two 
or three years, is now under construction. This road 
will permit the exportation of products of the region by 
way of Chimbote. 

The deposits are of two classes. Some have tungsten 
and quartz alone and others have it incorporated in a 
copper matrix. The deposits are very rich. The popula- 

tion of the region is dense, the daily wage is low, and 
resources of all kinds abound. The average tenor of 
the ore is about 2 per cent. Also, there have been found 
deposits of tungsten in the province of Angaraes, in the 
Department of Huancavelica, and in other parts of the 

country. 
The deposits of coal which are most available and 

which might yield the necessary fuel for metallurgical 

treatment have already been mentioned. 
There exists in the Cordillera of Peru a tremendous 

-carboniferous zone which extends from the Ecuador 
boundary on the north to Huancavelica on the south; 

that is, between 5 deg. and 13 deg. latitude. Over a 
width varying between 100 and 200 km. there is 

encountered in all of this region a series of coal 
deposits, some of which are close enough to the coast 

to be accessible from that side. 

LABOR 

The School of Engineers of Lima has turned out many 
engineers who could be employed in the work of the 

mines, but there does not exist a personnel capable of 

directing metallurgical operations. Without doubt, the 

young engineers are sufficiently prepared to co-operate 
as aides and to prepare themselves in this manner to 
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occupy situations of greater importance. The salaries 
which are paid to engineers, varying naturally with 
their capacity and experience, can be assumed as between 
30 and 100 pounds Peruvian ($150 to $500) monthly. 

Mechanics, carpenters, blacksmiths, and other artisans 
can be readily obtained, and their pay averages from 
$2 to $4 a day. Experienced miners are found 
principally in the interior, where the mineral industry 
is developed, and are-paid-from 75c to $2 gold a day. 

TAXES AND FACILITIES GIVEN BY THE GOVERNMENT 

The only tax which actually lies on the iron mines is 
the mining contribution of three pounds annually per 
pertenencia of two hectares (about five acres). The law 
of export duty on minerals expressly excepts the 
minerals of iron and products of this industry from 
export duty. 

Although there is no law which authorizes the govern- 
ment to provide facilities for those who may establish 
the steel industry, it is certain that one would be 
enacted if there were assurances of development and 
that it would be possible to obtain a great reduction in 
the taxes imposed on mines, exemption from duty of 
importations of machinery and materials which are 

introduced for this object, facilities to obtain under 
favorable conditions fuel and water-power concessions, 

and also the right to hold, free of charge, the public 
lands which might be necessary for the development of 
the industry, and to expropriate, paying a just price, 
those which might be private property. Also, it might 
be possible, in compensation of other facilities, that the 
government could guarantee the interest and even the 
amortization of the capital actually invested, and that 
there might be obtained a customs protection for the 
products fabricated. 

The mineral laws of Peru are very liberal, and permit 
foreignors to obtain mines, water for motive power, 
and land for installation on the same conditions as the 
Peruvians, 

Decline in U. S. Quicksilver Production 

From July 1 to Sept. 30, 1920, inclusive, 2,045 flasks 
of quicksilver, of 75 Ib. net, was produced in the United 
States, according to figures obtained from producers by 
F. L. Ransome, of the U. S. Geological Survey. This 
is 1,640 flasks less than was produced in the second 

quarter of 1920. The total production reported for 
the first three quarters of 1920 is 10,629 flasks, and if 
the present rapid decline continues, as now appears 

probable, the total for the year will be less than 12,000 
flasks, 9,000 flasks less than that for 1919. The stocks 
reported unsold at the end of the third quarter were 
large in proportion to the output, amounting to 3,834 
flasks. 

Only twelve mines were reported as productive in the 

third quarter, nine in California, one in Nevada, and 
two in Texas. California produced 1,356 flasks, Texas 
615 flasks, and Nevada 74 flasks. 

The average monthly price of quicksilver per flask 
in New York for the quarter, as quoted in Engineering 

and Mining Journal, was $90.33 in July, $85.36 in Aug- 
ust and $75 in September. The average price in the 
third quarter was $82.66, compared with about $91 in 
the second quarter. The decline in price was appar- 
ently due to a smaller demand for the metal, to the 
return to the domestic market of quicksilver previously 
sold abroad, and to the offering for sale of surplus stocks. 

The poor market, with the continued high cost of labor 
and supplies, has naturally had a depressing effect upon 
the quicksilver-mining industry. Two of the most pro- 
ductive mines in California, the New Idria and the 
Cloverdale, which contributed to the production in the 
third quarter, are now reported to be idle, 

Ontario’s Gold and Silver Production 

Increasing — 

' Ontario’s gold output for the first three quarters of 
the year 1920 was 424,297 fine ounces, worth $8,735,768, 
an increase of $1,161,182, or 154 per cent, over the cor- 
responding period in 1919, according to the Ontario De- 

partment of Mines. During the period, 977,475 tons of 
ore was milled, distributed as follows: Porcupine, 903,- 
945 tons; Kirkland Lake, 69,328 tons, and miscellaneous, 
4,242 tons. As already pointed out, the disabilities under 
which gold mining has been carried on are gradually 

being removed, the power situation alone excepted. De- 
tails of gold production are presented herewith: 

Porcupine ‘ Kirkland Lake 
Hollinger................ $4,620,800 Lake Shore............... $371,359 
Ce See 1,603,376 Kirkland Lake............ 215,558 
Dome Mines............. 1,515,086 'Teck-Hughes............. 182,152 
Northcrown............. 70,406 anneal 
Porcupine Crown......... 70,962 TORR ciceciessnoscce-0. Qemaer 
DOMOTAES,........5<.,- 46,809 Miscellaneous mines....... 23,904 
NS cole ninse-ec tn 11,210 Recovery from nickel-copper 

——— WII a. x8 0 066 0.n 808 4,146 
| $7,938,649 (a 

ID ciinciesct.kcctnsocteesetensewseateae sasavese @Opeameee 

Miscellaneous mines include the production by Argo- 
naut Gold, Ltd., in the Township of Gauthier; Contact 
Bay Mines, Ltd., near Dryden, and W. E. Stone, of Mine 
Centre. In addition to gold output, 71,990 oz. of silver 
was produced, worth $80,420. — 

Silver production increased from 7,475,396 to 7,831,- 

132 oz. during the period, as compared with 1919. With 
the exception of 32,073 oz. recovered from nickel-copper 
refining and 71.990 oz. from gold-refining operations, 
the output came from Cobalt, Gowganda, and outlying 
areas. Power shortage and a rapid decline in the price 
of silver will have their effect on the output for the last 
quarter of the year. The average price of silver was 
$1.33 per fine ounce in January and 94c. for Sep- 
tember, with an average of $1.09 for the nine months’ 

period. On Dec. 1 the price dropped to 692c. for foreign 

silver on the New York market. Mines shipping over 
a half million ounces are given in order: Nipissing, Min- 

ing Corporation, O’Brien, Coniagas, and Kerr Lake. 

During the period, 426 tons of ore, 2,654 tons of con- 

centrates and 2,117 tons of residues were treated in 
southern Ontario refineries, for a recovery of 2,406,880 
oz. of silver, in addition to arsenic, nickel, cobalt, 

and compounds of the two last-mentioned metals. A 
small output at Welland of nickel and cobalt compounds 
is reported by Ontario Smelters & Refiners, Ltd., suc- 
cessors to Metals Chemical, Ltd. Copper sulphate was 
marketed to the extent of 98,918 lb., the metallic equiv- 

alent being included in the total copper production. Sil- 
ver producers were paid for 18,202 lb. of copper recov- 

ered in United States refineries. A considerable in- 
crease is noted in the price of cobalt, but more recently 
the general slump in prices of metals has seriously 
affected the business of silver-cobalt refineries. The 
output of 203,953 lb. of metallic nickel and 20,711 lb. of 
nickel oxide from silver-cobalt ores is small compared 
with the product of Canadian nickel-copper refineries. 
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Selective Converting at Clifton, Ariz. 
Advantage Taken of Tendency of Precious Metals To Go Into the Copper Rather Than To 

Remain in the White Metal—Scheme Applicable Where Gold 

And Silver Content Is Low 

By J. OWEN AMBLER 
Smelter Superintendent, Arizona Copper Co., Clifton, Ariz. 

Written for Engineering and Mining Journal 

by the Arizona Copper Co., Ltd., of Clifton, Ariz., 
contains so little gold and silver that under normal 

conditions it is not profitable to refine it. Prior to 1919 
it had been sold almost entirely as casting copper, no 

revenue being derived from the small amounts of gold 

and silver contained in the bullion. The average analysis 

of the bullion produced during the last two years was 
as follows: 

‘Te copper bullion produced from the ores mined 

Per Cent, Ounces per = 
u Silver ol 

pe] area A ee pre Gren ee 99.41 5.357 0.185 
January to November, 1920........ .... 99.56 4.83 0.150 

With silver at $1 per oz., this bullion contains between 
$8 and $9 in precious metals, and with a refining charge 
of $25 per ton, it would be necessary to sell electrolytic 

at about lc. per lb. above casting, to net the same 
return to the company. As the normal differential in 
the price of these two grades of copper is less than this 

amount, bullion of the analysis given would normally 

be sold as casting copper, in which case no recovery or 
payment is made for the gold and silver contained. 

Experiments conducted in 1917 indicated that selec- 
tive converting was feasible, utilizing the fact that 
copper has a greater affinity for gold and silver than 

has white metal. This is simply an adaptation of the 
old Welsh “best-selecting” process, in which impurities 

such as arsenic, antimony, bismuth and tin, as well as 
gold and silver, were collected in a certain small per- 

centage of “bottoms,” and “best-selected” copper was 

made from the remaining white metal free from such 
impurities. By performing a similar operation in the 
converter, two grades of copper would be produced—one, 

enriched in precious metals, to be refined, and the other, 
correspondingly impoverished, to be sold as casting 

copper. 
To determine what percentage of recovery of the 

precious metals was possible by this method, a series 
of experiments was made, using full-size converter 
charges. The results, shown in the accompanying figure, 
cover the production of about 650 tons of copper in 
sixty charges, and show the variation in the recovery 

of the two precious metals, as the percentage of copper 

brought down as enriched product varies from 7 to 50 

per cent of the total contents of the charges. These 

results indicate that whereas the silver recovery varies 
almost exactly according to the amount of copper brought 
down as enriched, a recovery of approximately 90 per 
cent of the gold is possible in as little as 74 per cent 
of enriched product. 

The actual procedure for the production of the two 
varieties of copper is as follows: 

A charge consisting of about fifty tons of matte and 
the necessary siliceous ore and cleanings is blown in 
12-ft. Great Falls type converters, of which four are 
available in this particular plant, to the white-metal 
stage as usual. The white metal is then blown until 

part of it is converted into copper, this blowing time 
being dependent on the amount of white metal in the 
charge, the percentage of enriched product desired, and 
other operating factors. The converter is then turned 
down, and the overlying white metal is poured off into 

a ladle. The copper remaining in the converter, which 
still contains a small amount of white metal and is 
enriched in gold and silver, is finished and poured as 

usual, this operation usually taking from three to five 
minutes, depending on how clean a separation has been 

made. The white metal which was poured off into the 
ladle is then poured into the same converter and finished, 
the copper produced being impoverished in gold and 
silver. 

The principal difficulties encountered in operation 

oO oO 

~ er c neg Product 

. 3 

Peer eet 2 Per Cent of tu... 

Brought Down as Enri 

VARIATION IN PRECIOUS-METAL RECOVERY WITH 
DIFFERENT PERCENTAGES OF COPPER PRES- 

ENT IN THE ENRICHED PRODUCT 

are to control the percentage of copper produced as 
“enriched” and to obtain a clean separation when 
skimming the white metal from the enriched product. 
As a result of their experience, the operators at the 
plant can now estimate the percentage of enriched 
product with a fair degree of accuracy, but the results 
obtained are still entirely empirical. With a charge 

containing about fourteen tons of copper in total, the 

blowing time to produce 55 per cent of enriched prod- 
uct from the white-metal stage averages from fifty 
to fifty-five minutes under the conditions prevailing in 
this plant, but this varies with the size of the charge, 
cleanness of the skim, temperature of the charge, amount 
of cold scrap fed. temperature of the blast, and other 
operating conditions, and is still largely a matter of 

good judgment based on experience. The foremen in 
charge have developed a scheme for separating the 

copper and white metal, by observation of the appear- 
ance of the molten stream on a rabble blade, which is 

entirely satisfactory. 

Owing to the small or non-existent demand for cass 
ing copper during the period of Government control: 
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nothing further was done with the process until 1919, 

since when, however, it has been used to a large extent 

for the production of two grades of copper from the 
ores of this company. The normal production of the 
Arizona Copper Co., Ltd., since curtailment of opera- 
tions in 1919 is taken care of by one converter stand, 

and the percentage of the enriched product to be made 
is determined entirely by market conditions. Although 
it would be feasible and profitable to conduct the opera- 
tion even though there was a sale for all bullion pro- 
duced as casting copper, in which case not over 10 per 

cent of enriched product would be made, at present 
more than half the production is expected to be sold as 

electrolytic, and the most economical procedure, which 
is at present in force, is to concentrate all the gold and 
silver possible in what copper must be refined in any 
event. 

The operating results for a number of months are 
shown below: 

OPERATING RESULTS, ARIZONA COPPER CO., LTD. 

Per Cent Per Cent Total 
Total Enriched Contained in 
Tons Bullion Enriched Bullion 

- Mosth Bullion Produced Ag Au 

Pe. to Appin, 1919 ;....2.6056506.0 BT 27.20 40.24 82.47 
PEON iss iiswaed sounds ooo cs cee 1,216 47.56 62.80 94.56 
IB Sah ciivg sae leip ch sinbicnasiaeiiers 1,557 48.92 62.10 90.96 
Doon cs be ewswknakcuaee ee 1,087 50.91 62.40 92.22 

I cnc see ceeSa we 1,220 56.25 65.45 90.47 
DU eis iia sss sheNSGcb aw cheese ee 1,386 56.92 66.69 92.17 
BER Gian asahaannnotecsena shin 1,362 59.93 71.66 92.58 
BCD Sr nische hin tieconn sister aoet 1,349 62.57 71.39 93.85 
ON St ise aes h OSs used atucseewe 1,393 65.45 74.03 91.30 

BPC ss Gueca Sinaloa ela eae 1,458 65.88 73.78 92.37 
BROOD cA cis 6 Saisie weiss Kigtecereus 1,558 67.41 76.14 94.88 
OS EE ea Oe eee 1,582 70.05 78.28 94.26 

ee ok cisaics bone can ewan 1,661 76.85 83.27 95.10 

Since the company’s operators have become more 
skilled in the separation of the copper from the white 

metal, it is probable that the actual recovery will con- 

tinue to come closer to the results shown in the cut, 
even though the plant should preduce small percentages 
of enriched material. However, when running only 

one converter shell, as at present, a small amount of 

the enriched copper always remains in the shell when 
this part of the charge is poured out, and contaminates 

. the impoverished copper that is produced later. It may 
be possible, when blowing more than one converter shell 
at a time, to finish each class of copper in a separate 

shell, in which event, this mixing of the materials after 
separation will be avoided and the percentage extraction 
increased. 

The cost of the operation at present averages 85c. 

per ton of total copper produced, the cost including the 

extra time and incidental expense involved in making the 
‘separation, and the cost or re-treatment of additional 

byproducts produced which would normally be re-treated 

in the converters themselves, the latter item constituting 

the larger part of the expense. This figure was obtained 
by comparing the results noted during the lowest cost 
month when running straight charges, with an average 

month when separating the bullion, and is possibly a 

little higher than an average figure. 

On the basis of the experiments made, and on the 
operating results covering a period of more than a 

year, it has proved both feasible and economical to 

conduct the separation as described. The calculation 
of the maximum profit to be derived under any given 
selling conditions is simple, and is used to govern the 
amount of enriched product made at any time. The 

percentage of enriched copper that is produced may 

le, varied readily without disarranging operating 

_ schedules. 

The scheme outlined was thought to be new at the 
time it was initiated. Later, it was found that a similar 
method had been used at the O.K. Mine, Australia,’ but 
as a number of modifications have been introduced, 
particularly relative to continuity of operation, and as 

the operators at the Arizona company have had an 
opportunity to work the process for a longer period 
under varying operating conditions, the results are of 
interest. In comparatively few districts in the United 
States is the precious-metal content of the bullion as 
low as in the Clifton-Morenci district, but the process 
has been proved to be applicable, under certain market 
conditions, to bullions containing very small amounts 
of gold and silver. An incidental gain is that the 
impoverished bullion produced is of somewhat better 

grade in copper than that normally produced, as the 
small amounts of impurities originally present in the 
bullion collect in the enriched portion. The impoverished 
bullion produced in this plant has at times assayed as 
high as 99.75 per cent copper, and averages above 99.5 

per cent. 
The successful operation of the process, which still 

depends to a large extent on the skill of the operators, 
is due mainly to the interest taken in the matter by 
the converter organization of the company, of which 
C. O. Billingsley is general foreman. 

Mineral Production of The Pas District 

The mineral production of the prairie provinces of 
Canada, according to Consul General J. G. Foster, shows 

a falling off in a few minerals required during the 
war, owing to lack of demand, and in the production 
of non-war materials the decrease is due to labor 

difficulties principally. The chief mineral supply of 
Manitoba lies in the northern part of the province, The 

Pas being the nearest point having continuous railroad 

connection with the markets. In 1919 the principal 

copper production came from the Mandy mine, northwest 
of The Pas. A total of 3,000,000 lb. of copper was taken 

out in 1919, as against 2,000,000 lb. in 1918. The metal 

was derived from about 25,000 tons of ore, containing 
18 to 20 per cent copper, 23 oz. of silver, and one-tenth 
of an ounce of gold per ton. 

The rich ore in the Mandy mine has been exhausted, 

and operations were curtailed in the latter part of 1919 
to await the construction of a railroad or the erection 

of a smelter in the near vicinity to permit the treatment 

of low-grade ores. In 1919 the production of gold in 
Canada amounted to 767,167 oz., of which 611 oz. came 
from The Pas district of Manitoba. In 1918 Manitoba’s 

output was 1,926 oz. Silver production in Manitoba, in 
1919, amounted to 20,760 oz., as against 13,316 oz. in 
1918, from The Pas district. 

Sulphur in Flotation 

A recent English patent covers the use of elemental 

sulphur in the flotation of mixed sulphides, the patentees 
being T. H. Palmer, H. V. Seale, and R. D. Nevett. The 
sulphur is added in the proportion of one-half of 1 

per cent of the weight of the ore, whereby one of the 

sulphides is removed. Acid or a frothing agent, or both, 
are then added, and the temperature is raised, under 
which condition the remainder of the sulphides may be 

floated. 

1Ang. and Min. Journ., Feb. 14, 1914. 
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Mining Engineers of Note 

Robert Linton 

step when one is trained in both pursuits, for both 

involve the direction of productive industries. 

Robert Linton, president of the North Butte Mining 

Co., has made a record in both capacities. After study- 
ing at Washington and ’ 

Jefferson College, and % 
then at the Berlin Poly- 

technic, in Germany, he 

started on his engineer- 
ing career in coal min- 

ing work and developing 

natural-gas properties in 

\NROM manufacturer to mine manager is not a long 

western Pennsylvania. 
This was more than 

twenty-five years ago. 

His father had been a 

prominent glass manu- 

facturer, and it was but 

natural that the 
younger Linton, after a 

few years of mining 

work, formed a connec- 
tion in this business and 

subsequently found him- 
self with the American 
Window Glass Co. as 
manager of one of its 

factories. Eventually he 
became assistant to the 
chairman, with general 

supervision of operations 
in all the company’s 
plants as well as of en- 

gineering work, making 
his headquarters at 

Pittsburgh. During this 

time the American Win- 

dow Glass Co. developed 
the blowing machines 
for making window ¢ 

glass, an achievement © 
that revolutionized the industry in that it substituted 
a mechanical process for work previously done only 
by hand and requiring a high degree of skill. Mr. 

Linton played quite an important part in the work 

which resulted in the ultimate success of these machines. 
Mining, however, proved the greater attraction, and 

in 1906 Mr. Linton went back into mining engineering, 

and, with R. M. Atwater, Jr., and the late M. W. At- 
water, formed the firm of Atwater, Linton & Atwater. 

Since then he has been engaged in mine examination 
and operation which has covered a wide field in this 
country and Mexico. When the Sierra Consolidated 

Mines Co. was organized to operate an important group 

of silver properties in the State of Chihuahua, Mexico, 
Mr. Linton was made manager, remaining in active 
charge until operations were suspended in 1912 owing 

to political disturbances. He then resumed general prac- 

tice, with his office in Los Angeles. Early in 1917 he 

became connected with the North Butte Mining Co., 
and in the same year with the Consolidated Copper- 

ROBERT LINTON 

mines Co., of which company he is vice-president and 

managing director. Since then he has made his head- 
quarters in New York, devoting the greater part of his 

time to the operation of these companies. 

Mr. Linton is the kind of executive who attaches a 
great deal of importance 

to the human element in 
industry, and he has a 

record of more _ than 

usual success in combin- 

ing efficiency and har- 
monious team work in 

the operations under his 

direction. He has given 
much ‘study to organiza- 

‘tion and standardizing 
of productive operations, 

both in manufacturing 
and mining. In a recent 

paper contributed to the 
A, I. M. E. he described 
some new and important 

work in standardizing 
underground operations 

at the mines of the 
North Butte company, 
although the credit for 
this he insists is entirely 
due to the management 
and staff in Butte, which 

planned and carried it 

out. Operations under 
Mr. Linton’s direction 
have always been char- 

acterized by progressive 
methods and policy, with 
occasional departures 

from the beaten path in 
search for means of im- 

proving results. It was 
~, in coal mines, when he 
“8 was employed as engi- 

neer, that electric locomotives were first applied to un- 
derground haulage, displacing the more cumbersome 
tailrope system, and numerous other improvements lead- 

ing to increased operating efficiency have been due to his 

suggestions. Keenly interested in the advancement of 
younger men with whom he is associated or brought in 
contact, he has found an outlet for such activities in the 
Y. M. C. A., which has claimed a great deal of his time 
and his interest for many years. 

Mr. Linton is active in the work of the Institute and 
is chairman of its committee on industrial relations. He 
has contributed numerous articles to various technical 

publications, and is on the Library Board of the United 
Engineering Societies. He has also served as director 
and chairman of the publication committee of the Engi- 
neers’ Society of Western Pennsylvania. At the recent 
convention of the American Mining Congress in Denver 

he was elected a director of that organization. He js,a 
member of various other technical societies and of 
numerous clubs, both East and West. 
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HANDY KNOWLEDGE 

Timber Sizes Used by Copper Queen Mine shown by the accompanying table, which represents the 
size of the prepared timber used in the underground 

The needs of a large mine in respect to timber re- operations of the Copper Queen mine, at Bisbee, Ariz. 
quired for supporting underground openings and for This table was prepared for use in the practical mining 
underground structures are many. Systematic design course maintained by the Copper Queen mine for its 
and standardization are essential for economy. Never- workers at Bisbee, and is here presented through the 
theless, the number of different pieces is large, as is courtesy of the company. 
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TIMBER SIZES USED IN COPPER QUEEN MINE 
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Auxiliary Centrifugal Pumps Underground the main pumping station, rather than to excavate dead 
nr Weises ¥ Deeboxe bottom, or even to ditch the water if the distance is 

enithbiin ten Maseanaeels a sik lta dlsbioehin’ appreciable. Although a pump is a constant expense, on 

account of the power, unless a ditch has a good grade 

It is often necessary to install small centrifugal the sediment from dirty mine water will settle in it 
pumps underground where the “bottom” takes a sudden and gradually fill it up, necessitating a labor charge 
dip downward, allowing the water to collect over the to clean it out at not infrequent intervals. 
haulage tracks unless conducted to a sump. These The pump installation should be as nearly “fool-proof” 
sumps are generally of small capacity, and it is usually as possible and should require no labor attendance except 
cheaper, where electric current is available, to install a to start it when the sump is full. An automatic device 
pump and motor and pump the water over the hump to should be installed to cut out the power and stop the 
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pump when the sump is empty. Here the pumpman has 
a chance to exercise his ingenuity. The simplest 

method is, of course, to put a float in the sump. The 
float is connected by a wire to the switch, and its move- 
ment down stops the motor. By properly adjusting the 

length of the wire, the sump need not be drained dry 

and there will be no need of priming the pump when it 
is started again, if it has a tight check valve on the 
suction pipe. 

The method, however, is limited to those conditions 

under which the pump and motor are situated directly 
above the sump. It may happen that it is more con- 
venient to have the pump and motor some distance away 
from the sump, with a long suction pipe running 

thereto. In that event another device can be used. The 
accompanying figure shows a satisfactory arrangement. 

The old pump cylinder C was threaded and screwed into 
the nipple A. When the pump was throwing water the 
pressure forced out the piston P to the end of the 
cylinder. The wire to the switch was then hooked onto 
the piston end. When the sump was empty and the 
pump started to run dry, the air pressure forced the 

Wire os 
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DEVICE FOR STOPPING PUMP AUTOMATICALLY 

piston back, and this pulled the switch with it. This 
scheme worked satisfactorily, but it was necessary to 
spend a few minutes in priming the pump each time 
that it was started. 

Alarm Bell for Belt Conveyor | 

At the plant of the Tintic Milling Co. at Silver City, 

Utah, an ingenious device has been arranged to indicate 
by the sounding of an alarm bell the discontinuance 
of the stream of material upon a moving conveyor belt. 
At this plant the finely crushed ore is fed from dif- 
ferent bins upon belt conveyors which discharge upon 
another conveyor. This in time discharges into a 
bucket elevator and this into a bin. It is necessary to 
mix the ores in definite proportions, depending upon 
the respective analyses, together with a fixed proportion 
of finely pulverized coal. This is done by regulating 
the feeder streams from the various bins. As long as 
the flow of material continues the final mixture will 
approximately reach the desired proportions. An inter- 

ruption of any one feed stream would interfere with 
the. proper mixture. The device is a short block of 
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wood pivoted above its center of gravity. On the end 
is a simple electrical contact that completes an electrical 

circuit when the end of the block resting upon the ore 
stream falls, due to the absence of material. By means 

~<_ To Battery 
KW! and Bell 

Conveyor 
8e/ t, ? 

a a P| 

DEVICE FOR RINGING ALARM- BELLS 

of an adjustible brass bolt the device can be regulated 
so as to give an alarm when the depth of material upon 
the conveyor belt changes even slightly. T. P. Holt, 

superintendent of the plant, states that the device serves 
its purpose exceedingly well. 

Oxy-Acetylene and Electric Arc Welding 

In Dredge Repair Plants 
In the second annual report of the Canadian Klondyke 

Mining Co., Ltd., and the Canadian Klondyke Power Co., 
Ltd., attention is called to the value of oxy-acetylene and 
arc welding equipment, installed at a cost of $17,766. 

An additional are welding unit of 1,000 ampere capacity 
was added to the repair equipment, at a cost of between 
$7,000 and $8,000. One of the major pieces of work 

accomplished by the oxy-acetylene and arc welding ap- 
pliances was the reclamation from junk piles and scrap 
heaps of 68 buckets of 17-cu.ft. capacity which enabled 
an additional dredge to be operated. There were but 
few failures of the reclaimed buckets, and such as de- 
veloped from time to time were replaced by other re- 
claimed buckets. 
A large number of bucket pins were reclaimed by 

building up worn pins. Other worn parts offered op- 
portunities for building up. By placing the welding 
equipment on the dredge considerable expense was 
saved by obviating the necessity for the removal of 
tumblers, plates, and other parts. On the hydro-electric 
pumping plant the failure of an important valve was 
remedied by putting an expansion joint in the pipe at a 
point near the pumping station to take care of the 
expansion and contraction in the pipe which had caused 
the failure of the valve. The valve was repaired and 
the expansion joint installed by the aid of the welding 
crew in forty-eight hours. 
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CONSULTATION 

How Federal Reserve Notes 
Are Issued 

“I presume there are a great many people who, like my- 
self, are hazy about the modus operandi of the Federal 
Reserve banks. Will you kindly answer the following: 

“1. Is there any limit in law as to the amount of Federal 
Reserve notes that can be issued? How are they put into 
circulation ? 

“2. How are they retired? 
“3. Federal Reserve notes say they pay on demand, but 

do not say with what they will pay. 
“4, What kind of collateral is back of the notes? 
“5. In what way are they superior to the greenbacks that 

were issued after the Civil War? 
“6. Is it not true that greenbacks were inferior in pur- 

chasing power to gold and silver? 
“7. Are we not steered for the rocks with an unlimited 

issuance of Federal Reserve notes? 
“These are questions which have agitated my mind for 

some time.” 

*1. Federal Reserve notes come into circulation 
chiefly in two ways: (a) Banks may bring other kinds 

of money into the Federal Reserve banks and take in 
exchange Federal Reserve notes. This was the case, for 
example, in 1917, when the banks, in order to centralize 

the country’s gold reserves where they would be of the 
most service, deposited large amounts of gold and gold 

certificates in the Federal Reserve banks, the place of 

which in the country’s stock of money was filled later 

by Federal Reserve notes. (b) Member banks redis- 

count their customers’ paper with a Federal Reserve 

bank or borrow on their own notes from it, receiving 

primarily a credit in their deposit account. But they 
may draw on this account and receive Federal Reserve 
notes, if desired. The paper which they leave with the 
reserve banks becomes collateral for the Federal Re- 
serve notes, as noted again below. 

2. The chief way in which these notes are retired is 
through a reversal of the above process. Since the 
only legal reserve of a member bank is its balance with 

its Federal Reserve bank, it is not good business policy 
for it to keep more notes in its vaults than are needed 
for ordinary business. Any excess will be paid to the 
Federal Reserve bank to reduce its borrowings. In 
other words, notes not needed by the business of a com- 

munity will find their way into the commercial banks 
and thence into the Federal Reserve banks and will 

be retired. 
The Federal Reserve board has the right to reject 

in whole or in part the application of any Federal Re- 
serve bank for these notes. Other limits imposed are, 
the amount of commercial paper offered to the Federal 
Reserve banks and the gold reserve requirement, as will 

be seen from the answer to the question 4. 
3. The law provides that reserve notes shall be re- 

deemed in gold on demand at the United States Treas- 
ury Department or in gold or lawful money at any 

*This information was courteously supplied by the Federal 
Reserve Bank of New York, to whom grateful acknowledgment is 
hereby made. 

Federal Reserve bank. A statement to this effect will 

be found upon the back of each note. 
4. The collateral security behind the notes consists of 

gold and gold certificates to the amount of at least 40 

per cent and the other 60 per cent drafts, notes, and 

bills of exchange which the Reserve banks have dis- 
counted for member banks, those banks’ own notes, and 

bankers’ acceptances bought in the open market. In 

order to be eligible for rediscount, commercial paper 

must be drawn for agricultural, industrial, or commer- 

cial purposes, and not for investment purposes nor for 
the purpose of carrying or trading in stocks and bonds. 
(except United States Government securities). Such 

paper must also have a maturity at time of discount of 
not more than ninety days, except in the case of 

agricultural or livestock paper, which may run not over 
six months. Promissory notes of member banks must 
have a maturity not exceeding fifteen days. Thus the in- 
tent of the law is that these notes should at all times 
have behind them dollar for dollar gold or liquid paper 
growing out of commercial transactions. As a matter of 

fact, there was on Dec. 30, 1920, one-sixth more eligible 
paper behind these notes than was required, besides 

50.5 per cent gold, after setting aside the reserves re- 
quired against net deposits. Federal Reserve notes are 

obligations of the Government, and, further, are, to- 

gether with Federal Reserve bank notes, “a first and 

paramount lien on all the assets” of the issuing banks. 
5, 6, 7. The greenbacks were mere promises of the 

Government to pay on demand unsupported by mone- 

tary reserve or collateral. Consequently, they fluctuated 
in their purchasing power or their relative value to gold 
according to the public estimate of the Government’s 

present or future ability to pay. With the country in- 
volved in a war of which the outcome was often highly 

doubtful, every unfortunate event lessened public con- 

fidence in the country’s credit and currency. Further, 
every increase in the amount of this currency decreased 
its value by making its repayment more doubtful or 
more remote. These were defects inherent in the 
nature of the greenbacks which made them inferior to 

such a currency as the Federal Reserve notes. In addi- 

tion, the banking system of that day was inadequate to 

the strain, and specie payment was suspended for 
eighteen years (1861-1879). In contrast to that con- 

dition has been the generally strong position of our 
banks during the recent war, for which much credit 

it due to the system of central banking inaugurated 
with the Federal Reserve. It is:generally recognized , 

that it was most fortunate for the United States that 
the Federal Reserve system was organized in time to 

function during the war. It is expected that there will 
be an orderly deflation, during which the liquidation 
of loans at commercial banks will allow them to de- 
crease their borrowings and their deposits with the 
Federal Reserve banks; also to return for retirement a 
large amount of Federal Reserve notes. The result will 

be a considerable increase in the percentage of the gold 

reserve to the notes. 
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THE PETROLEUM INDUSTRY 

Condition of the Spindletop Oil Field 
By fF. J. S. Sur 

Written for Engineering and Mining Journal 

N Jan. 7, 1901, Captain Lucas brought in the 

() famous Lucas gusher in the Spindletop field. 
That production was not measured, but Captain 

Lucas and others gaged the output to be about 75,000 
bbl. daily. Well after well was brought in thereafter 
almost daily, some of which produced as high as 96,000 
bbl. a day. No field was ever so intensively drilled as 
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GENERALIZED COLUMNAR SECTION IN THE SPINDLE- 

TOP FIELD 

was Spindletop, a total of 1,003 wells having been driven 

within an area of 144 acres. Lots that measured 32 
ft. x 80 ft. sold for as high as $100,000. No attention 

was paid to side-line boundaries, and the rigs were 
braced against each other, so that visitors could walk 
500 ft. in one direction by merely stepping from derrick 

floor to derrick floor. 
A 9 ft. x 12 ft. holding was owned by a man named 

Mead. When he had placed his derrick floor it occupied 
land that was owned by five separate companies. This 

was in the northwest corner of the Lone Acre property. 
His well made 23,000 bbl. daily initial production. 

Recently when I visited the old field, there were 130 
derricks in place and 100 wells were producing a total 
of 1,000 bbl. daily. 

S. B. Eddy, one of the last of the “old guard,” is still 
drilling wells there. The data which he gave me are 
extremely interesting, and I have since proved the 
authenticity of the record. He has four wells averaging 
10 bbl. daily now producing. Thirty-five wells have, up 

to date, been drilled in nineteen years on the Lone 
Acre, and all produced oil in commercial quantities. A 
year ago a well drilled on this property produced 125 
bbl. daily for two months, and it is still producing 10 

bbl. daily. Four wells are being drilled in the field all 
the time. It seems to be the only oil field that replen- 
ishes itself. ; 
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VERTICAL SECTION THROUGH A GULF COAST 
SALT DOME 

Costs at present, compared with those of the old days 
of 1901, are interesting. The old wells took from six to 

nine months to drill, and costs were as high as $40,000 
per well. Today, wells are being drilled in from fifteen 
to twenty-one days’ time, at a complete cost of $4,000. 

The price obtained from the oil in the old days was 
10c. per barrel, and this is now $2.50 per barrel. The 

gravity of the oil is 224 Bé. The shallowest producing 
well was 730 ft. and the deepest was 2,950 ft. The great 
production was from the top of the Salt Dome, and 
the deep well struck 125 bbl. in the Fleming formation 
on the west side of the dome. 

All rigs used in the Spindletop field are of the rotary 

type. It was in this field that this particular type of 
rig originated, and it was evolved because of the fact 
that the use of the cable-tool type took so much time and 

entailed such a great cost to drill through the thick 

sand body. In the first producing well, the Lucas well, 
373 ft. of sand was encountered in the first 598 ft. 
drilled. The derricks average from sixty-four to eighty- 
five feet high, with bases twenty feet square. 
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Technical Papers 

Relief Map of the U. S—The U. S. 
Geological Survey, Washington, D. C., 
has recently issued a new relief map of 
the United States, copies of which are 
available on request to the Director for 
75c. each. The map measures 40 x 70 
in., the scale being fifty miles to the 
inch. It is printed in brown and blue, 
and is a fine specimen of lithography. 
It makes an excellent wall map for 
home or office, as it indicates the state 
lines and principal cities, as well as 
making it easy to visualize the topo- 
graphy of the country. 

Treating Complex Ore—A short re- 
view of an investigation into the low- 
grade complex-ore industry of Colo- 
rado is contained in U. S. Bureau of 
Mines Reports of Investigations, Serial 
No. 2,206, obtainable on request. A 
more complete account will be pub- 
lished as Bulletin 10 of the Colorado 
Bureau of Mines, and may be obtained 
by addressing Horace E. Lunt, ‘State 
Museum Building, Denver, Col. 

Iron and Steel Industry of India—In 
a paper presented at the eighteenth 
general meeting of the American Iron 
and Steel Institute, New York, on Oct. 
22, 1920, Charles P. Perin has outlined 
the history and development of the 
iron and steel industry of India. It is 
estimated that Indian iron-ore reserves 
total 20,000 million tons of high-grade 
material, with fuel within 500 miles at 
the maximum, and at an average dis- 
tance of 120 to 130 miles. There are 
also large deposits of dolomite, coal, 
manganese, magnesite, and wolframite. 
The paper deals principally with the 
activities of the Tata Iron & Steel Co., 
whose present development plans con- 
template a total tonnage of 700,000 tons 
of pig iron and 580,000 tons of steel 
ingots converted into 425,700 tons of 
various finished products. 

Potash From Alunite—‘The Extrac- 
tion of Potash From Low-Grade 
Alunite” from Marysvale district, Utah, 
is the title of Bulletin No. 13, obtain- 
able on request from University of 
Utah, School of Mines, Salt Lake City, 
Utah. Potash has been produced from 
alunite commercially since 1915. The 
ore, containing approximately 10 per 
cent K.0O, is crushed, roasted in a pul- 
verized-coal-fired cement kiln and 
leached with hot water. The residue is 
filter-pressed and stored for possible 
later recovery of alumina. The solu- 
tion is evaporated and the K.SOQ. 
crystals are dried, pulverized, screened 
and sacked. The bulletin describes ex- 
periments on ores containing 5 to 7 per 
cent K.O. 

Storage-Battery Locomotives—Tech- 
nical Paper 264 of the U. S. Bureau of 
Mines discusses the use of storage-bat- 
tery locomotives in mines containing 
combustible gas. Price 10c. from the 
Superintendent of Documents, Wash- 
ington, D. C. 

Copper in South Australia—The Wal- 
laroo and Moonta Mining & Smelting 
Co., Ltd., Wallaroo, South Australia, has 
issued an attractive sixty-nine-page il- 
justrated book in sepia, describing the 
works of that company. Copper sul- 
phide ore is mined, most of it being 
concentrated by hand picking, Han- 
cock jigs and flotation. At the smelter 
roasting is carried on in sintering pots 
and in pyrite burners, the gas being 
used for acid manufacture. There is 
one ten-foot blast furnace, two acid 
converter stands and a small rever-: 
beratory. Gold and silver are concen- 
trated in the converters in the “cop- 
per bottoms,” probably in the same 
manner as has been done at the Ari- 
zona Copper Co. smelter. Electrolytic 
refining is practiced, and there is also 
a leaching and precipitation plant. 
Most of the information given is gen- 
eral in character. 

Iron Ore—“Tapping the Nation’s 
Great Reserves of Lean Iron Ores” is 
the title.of an article by A. J. Hain 
which appears in the Jan. 6 issue of 
The Iron Trade Review (Cleveland, 
Ohio; price, $1). A description of the 
plant and operations of the East Me- 
sabi Iron Co. at Babbitt, Minn., is given. 
This company will mine and treat the 
low-grade magnetic iron ores of the 
Eastern Mesabi range and has already 
made excellent strides in the construc- 
tion of the plant, which is to cost ap- 
proximately $60,000,000. 

Sand and Gravel—‘Sand and Gravel 
in 1919,” a thirteen-page section of 
“Mineral Resources,” has just been 
published by the U. S. Geological Sur- 
vey and may be obtained on applica- 
tion. 

Mine Fires—Brief suggestions on 
preventing fires in metal mines are 
given in U. S. Bureau of Mines Reports 
of Investigations No. 2,194. (Free 
from the Bureau at Washington). 

Manitoba Minerals—A fifty-five-page 
book, entitled “Mineral Prospects in 
Southeastern Manitoba,” has just been 
issued. Among others, the gold de- 
posits of Rice Lake and Gold Lake are 
described. Copies may be had on ap- 
plication to the Publicity Commissioner, 
Parliament Buildings, Winnipeg, Man., 
Canada. 

Potash—“Potash in 1919,” a twenty- 
page section of “Mineral Resources 
of the United States,” has just been is- 
‘sued by the U. S. Geological Survey, 
Washington, D. C. (free). <A bibliog- 
raphy of recent articles on potash and 
its extraction is included. 

Mississippi Road-Making Materials— 
This subject is covered in a 139-page 
book issued as Bulletin No. 16 by the 
Mississippi Geological Survey, Jack- 
son, Miss, (free). 

Vol. 111, No. 6 

Book Reviews 

The Geology of the Gisborne and 
Whatatutu Subdivisions. Rauku- 
mara Division. By J. Henderson 
and M. Ongley Wellington. New 
Zealand Department of Mines: 
Geological Survey Branch. Bull. 
No. 21. (New Series); pp. 88; 1920. 

This bulletin embodies the results of 
a geological survey of certain squares 
or arbitrary subdivisions embracing 
about 1,100 square miles situated on 
and near the New Zealand coast. The 
rocks of the region are, besides some 
probably Cretaceous, mainly Tertiary, 
followed by Pleistocene, and make up a 
sedimentary series about 10,000 ft. 
thick. A number of separate forma- 
tions are distinguished, usually sepa- 
rated one from another by marked un- 
comformities. There are no _ solid 
igneous rocks in the district, but re- 
peated layers of pumice and other vol- 
canic aérial or submarine detritus occur 
in the series. Pleistocene elevation and 
depression, as shown by raised shore 
benches and other criteria, were re- 
peated and covered a vertical range of 
hundreds of feet. An extension system 
of block faulting ‘cuts all the rocks. 

The region is of chief economic in- 
terest because of the indications of oil, 
which include actual oil-seepages. 
These have been known for a long 
time, and many attempts have been 
made to find oil in commercial quanti- 
ties, but all have been unsuccessful. 
Many previous writers have described 
synclines and anticlines in the rocks, 
but the present writers conclude that 
the many changes of strike and dip of 
the beds are due to block faulting. The 
numerous faults in the Gisborne dis- 
trict are regarded as unfavorable for- 
the occurrence of large oil pools. 
Specific suggestions for further ex- 
ploration are given, the chief of which: 
is to avoid drilling within the great. 
fracture belts. J. E. S. 

Pumping by Compressed Air. By Ed-. 
mund M. Ivens. Second edition;- 
Cloth; 6 x 94; pp. 266; illustrated.. 
John Wiley & Sons, New York.. 
Price, $4. 

This edition has been slightly re-- 
vised and contains several pages of ad- 
ditional text, together with formule 
and tables. The author has succeeded’ 
in making an excellent selection of ma- 
terial, and the arrangement is such that . 
the book constitutes a valuable refer- 
ence work for the student and those: 
who are considering’ construction re- 
quiring the installation or use of° 
compressed - air pumping machinery. 
Liberal references are made to the- 
technical press, and the features of op- 
erating plants in various fields are de- 

‘ seribed, some of them in detail. Mr. 
Lead—“Lead in 1918,” a thirty-four- 

page section of “Mineral Resources,” 
has just been published by the U. S. 
Geological Survey and may be obtained 
on application. 

Ivens has included considerable data 
which he collected during the installa-- 
tion and testing of air lifts under a. 
wide range of conditions. 

; D. E. A. C. 
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ECHOES FROM THE FRATERNITY 
SOCIETIES, ADDRESSES, AND REPORTS 

Bureau of Mines Issues Three 

New Cinematograph Stories 
Asbestos and Sulphur Traced Graph- 

ically From Vein to Consumer’s 
Hand—Ingot Iron Also 

Depicted 

Two new educational motion picture 
films of the mining industry, “The 
Story of Asbestos” and “The Story of 
Sulphur,” were ready for public dis- 
tribution by the Bureau of Mines about 
Feb. 1. 

“The Story of Asbestos,” in six reels, 
was produced by the Bureau of Mines 
in co-operation with the H. W. Johns- 
Manville Co. This series illustrates in 
detail the methods employed in the 
mining of asbestos in Arizona and in 
Quebec, and also shows the manufac- 
turing processes used at the Johns- 
Manville Co.’s plants in New Jersey 
and New Hampshire. 

“The Story of Sulphur” was pro- 
duced by the Bureau of Mines in 
co-operation with the Texas Gulf Sul- 
phur Co. and shows in detail the 
methods of production, storage and 
transportation employed at the plant of 
this company at Gulf, Tex. 

The Bureau of Mines has in prepara- 
tion a film on the production of ingot 
iron, which is being made in co-opera- 
tion with the American Rolling Mill Co. 
and soon will be completed. 

These three films will have their first 
public showing at the meeting of the 
American Institute of Mining & Metal- 
lurgical Engineers in New York on 
Feb. 16. . Inquiries in regard to the 
lending of these films for educational 
purposes should be addressed to the 
Pittsburgh station of the U. S. Bureau 
of Mines, 4800 Forbes St., Pittsburgh, 
Pa: 

Report on First Aid and Rescue 
Classes in Globe-Miami Dis- 
trict Shows Year’s Growth 

The Globe-Miami Rescue and First 
Aid Association, with its rescue sta- 
tion at Globe, Ariz., has for members 
the following seven companies: Inspira- 
tion Consolidated Copper, International 
Smelting, Miami Copper, Old Dominion, 
Iron Cap Copper, Arizona Commercial 
Mining and Superior & Boston Copper. 
The partial report of the association’s 
work for December and the summary 
of training for the year 1920 reveal a 
healthy activity in this important work 
of training men in first-aid and mine 
rescue work. During 1920 the 220 first- 
aid classes had an attendance of over 
4,000, there being 905 men receiving 
training in this branch. As the result, 
251 men earned and received district 
first-aid buttons, and 245 men secured 
Bureau of Mines first-aid certificates. 

The district “button” men now num- 
ber 329. 

The classes in mine rescue work 
showed an attendance of 734, there 
being 124 men under training, and an 
average attendance of over five men at 
each practice. By the end of the year 
seventy-one Bureau of Mines rescue 
work certificates had been earned and 
were awarded. 

In addition to these training classes 
there were many inspections of first- 
aid boxes, supply bases, pulmotors, 
and other rescue apparatus distributed 
throughout the district. Perhaps the 
inspectors’ activities find best expres- 
sion in the annual mileage of the three 
motor cars in that service. These cars 
had a total average travel of over 700 
miles monthly, and covered 19,306 miles 
in all during the year ending Dec. 31, 
1920. The director, Orr Woodburn, 
says in his letter of transmittal recently 
received: 
“Two calls to mine fires were an- 

swered during the year. One proved 
to be a false alarm and the other was 
out on arrival. Numerous incipient 
fires have been extinguished with fa- 
cilities at hand, which demonstrates the 
possibility of fire and the advantage 
of extinguishers. 

“It is worthy of note that a greater 
number of employees could be given 
first-aid training with the same time, 
effort and expense. 

“The contest plan is progressing 
nicely. Some of the large departments 
are not yet represented by contesting 
teams.” 

Rocks Under Great Pressures To 
Be Studied at Madison, Wis. 

W. <A. Clark Presents Press and 
Thermometric Equipment for Ex- 

periments in Metamorphism 

By the aid of funds given by W. A. 
Clark, of Butte, Mont., the geologic de- 
partment of the University of Wis- 
consin at Madison, Wis., has acquired 
a compression testing machine capable 
of exerting a pressure of 400,000 Ib. 
The university - will use the machine 
in studying various problems in struc- 
tural and metamorphic geology involv- 
ing the behavior of rocks under pres- 
sures similar to the great pressures 
experienced in nature by the rocks of 
the earth and other planets. 

The machine is equipped to maintain 
automatically a constant pressure over 
a long period of time. Means for heat- 
ing the materials while under pressure, 
and for maintaining them at a constant 
temperature, as well as for accurately 
measuring the temperatures’ they 
undergo, also will be provided. The 
pressure is developed by an oil-oper- 
ated hydraulic press. 

Brazilian Consular Invoice May 
Not Carry Abbreviations 

Many Consignees Pay Fines Because 
American Houses Forget This Rule— 

—Tax Taker Profits 

As a result of the failure of Amer- 
ican shippers to comply fully with reg- 
ulations regarding Brazilian consular 
invoices, receivers of American goods at 
Brazilian ports are frequently subjected 
to fines and put to considerable trouble. 
This matter has been called to the atten- 
tion of the Chamber of Commerce of 
the United States in a communication 
just received from the American 
Chamber of Commerce at Sao Paulo, 
Brazil. 

The Sao Paulo chamber points out 
the necessity of giving complete in- 
formation called for in each separate 
column of the Brazilian invoice form, 
specifying that the use of abbreviations 
results in a fine being imposed on the 
consignee. The letter reads: 

“Consignors of merchandise are fail- 
ing to write out the country of origin 
of the goods and the country where the 
goods are purchased in full, in each of 
the columns provided for that purpose 
on the consular invoice, and are abbre- 
viating along the top of each column 
the name of the country of origin, 
‘United States of America’ or ‘Esta- 
dos Unidos da America,’ to ‘U.S.A.’ 
or ‘E. U. da A,’ placing these initials 
across the two columns in question. 

“This abbreviation is used of course, 
for convenience sake, but the consignees 
in Brazilian ports, on dispatching their 
goods, are fined because of such abbre- 
viation. 
“We might also call your attention 

to the fact that the custom-house offi- 
cials discharging the goods receive 50 
per cent of the fine levied on consignees 
taking their wares from the custom 
house, which fact encourages the fine 
for the slightest deviation from the 
Brazilian consular invoice regulations.” 

Prof. Leonard Hill’s kata-thermome- 
ter, which was invented to measure the 
cooling effect of the air surrounding the 
human body, is being introduced into 
the mines of South Africa, according to 
a paper recently presented by H. J. 
Ireland before the Chemical, Metallur- 
gical and Mining Society of South 
Africa. The remarks on it made by A. 
J. Orenstein show that this instrument 
has a number of points of superiority 
over the usual mine anemometer. The 
instrument is new to mining men both 
here and abroad. 

The Engineers’ Club of Northern 
Minnesota held its regular meeting on 
Jan. 29, at the Mohami Club, Virginia, 
Minn. Ward Royce spoke on the use of 
underground loaders and slushers. 
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PERSONALS 

R. P. Luke, mining engineer, who has 
been in Mexico during the last year, 
has returned to New York City. 

Philip N. Moore recently addressed 
the Ohio Engineering Society on “The 
Engineer and a National Board of Pub- 
lic Works.” 

W. M. Tappan, of Hibbing, Minn., 
general superintendent of the Oliver 
Iron Mining Co. in the Hibbing district, 
is on an extended pleasure trip to Cal- 
ifornia. 

John H. Kennedy, of Buffalo, N. Y., 
superintendent of furnaces for the 
Rogers Brown Ore Co., was in Hibbing 
about Jan. 15 conferring with the offi- 
cials of his company. 

Joseph Houston, formerly manager of 
the Dome Mines, Porcupine, Ont., and 
more recently connected with the Orr 
mine of Kirkland Lake, is examining 
mining properties in Mexico. 

Dwight Woodbridge recently made an 
examination of the Rowe mine, the 
Cuyuna Range property upon which 
lease has lately been surrendered by 
the Pittsburgh Steel Ore Co. 

Theodore Pilger, mining engineer, 
formerly in Butte, Mont., and in Alaska, 
has accepted a position in the New York 
City sales office of the Allis-Chalmers 
Manufacturing Co., 50 Church St. 

Walter A. Funk, mining engineer, 
has gone from Idaho Springs, Col., to 
Iola, Kan., where he will be engaged 
in oil geology work with Dr. H. B. 
Patton. His address is now Iola, Kan. 

H. V. Hansell, of Hamilton & Han- 
sell, Stockholm, Sweden, and New 
York, investigated the magnetic sepa- 
ration plant of the Mesabi Iron Co. on 
the eastern Mesabi Range during the 
week of Jan. 10. 

E. E. Berliner and S. F. McElroy have 
severed their connection with the Michi- 
gan Smelting & Refining Co., Detroit, 
Mich., and have formed Berliner-Mc- 
Elroy & Co. at 1111 Superior Viaduct, 
Cleveland, Ohio. 

E. W. Wagy, superintendent of the 
Bureau of Mines petroleum experiment 
station at Bartlesville, Okla., recently 
resigned to accept the position of pro- 
duction engineer with the Standard Oil 
Co. of California. 

W. P. Wolff, who has been associated 
with the Oliver Iron Mining Co. at 
Ely, Minn., for the last two years, has 
been appointed chief engineer of the 
Vermilion district for the same com- 
pany. Mr. Wolff formerly was chief 
engineer for the M. A. Hanna Ore Co., 
Crystal Falls, Mich. 

M. J. Kirwan, recently in Japan for 
a year with the Nippon Oil Co., has 
been assigned to charge of drilling and 
production work of the Bureau of 
Mines petroleum station at Bartlesville, 
Okla. Mr. Kirwan was formerly state 

oil and gas supervisor for the Cali- 
fornia State Mining Bureau. 

S. R. Smith, who has been superin- 
tendent for the Ahmeek Mining Co. for 
a number of years, has resigned. He 
is succeeded by Ocha Potter, formerly 
superintendent for the Superior Copper 
Co. and efficiency engineer for the 
Calumet & Hecla Mining Co. and its 
subsidiary mines. 

Charles H. Claypool and J. L. Sul- 
livan, of Hibbing, Minn.; James Hilde- 
brand, of Biwabik, Minn.; Thomas Mul- 
vaney, of Crosby, Minn., and J. R. 
Boase, of Duluth, Minn., are making an 
inspection of various furnaces in Chi- 
cago and Sharon, Ill., Youngstown and 
Cleveland, Ohio, and elsewhere. - 

Miss Addie Hughes is the new clerk 
of the House Committee on Mines and 
Mining. Miss Hughes is a native of 

Harris & Ewing 
MISS ADDIE HUGHES 

southeastern Missouri, where she ac- 
quired a considerable knowledge of the 
manner in which certain phases of the 
mining industry are conducted. Since 
her appointment to the clerkship of the 
committee, she has been acquainting 
herself with the history of the activity 
in war minerals and the legislation 
which grew out of it. She also is 
familiarizing herself with other phases 
of mining legislation soon to come be- 
fore the committee. 

H. H. Hill, assistant superintendent 
of the Bureau of Mines petroleum ex- 
periment station at Bartlesville, Okla., 
who has been with the bureau several 
years as chemist and specialist in 
refinery engineering, was appointed 
superintendent of the Bartlesville sta- 
tion on Jan. 1, vice E. W. Wagy, re- 
signed. 

Harold A. Linke mining engineer, 
recently of Salt Lake City, Utah, has 
accepted the appointment as chief field 
engineer on construction work, includ- 
ing mills, plants, and tramways, for 
Cia. de Real del Monte y Pachuca, 

Hidalgo, Mexico. He left Salt Lake City 
on Jan. 27; for his new field, and his 
family will join him there in April. 

Clyde A. Heller, of Philadelphia, Pa., 
president of the Tonopah Belmont De- 
velopment Co., recently spent several 
days in Tonopah inspecting the Bel- 
mont mine. It is authentically reported 
that Mr. Heller is to take the place of 
George Wingfield, who is resigning, on 
the board of directors of the Tonopah 
Divide Co., at the annual meeting of the 
company on March 2. 

SOCIETY MEETINGS | 
ANNOUNCED | 

The Canadian Institute of Mining and 
Metallurgy will hold its annual general 
meeting in the Chateau Laurier at 
Ottawa, Ont., on March 2, 3 and 4, 
1921. The secretary-treasurer is G. C. 
Mackenzie, 503 Drummond Building, 
Montreal, Que. 

The national council of American 
Society of Mechanical Engineers will 
convene at Syracuse, N. Y., on Feb. 15, 
instead of on the 12th, as previously 
announced. The newly elected presi- 
dent of the society, Edwin S. Carman, 
of Cleveland, Ohio, will preside. 

American Engineering Council of 
F. A. E. S. will meet at Syracuse, N. Y., 
on Feb. 14, instead of on the 11th, as 
previously announced. The principal 
speaker will be President Hoover of the 
F. A. E, S., who outlines the council’s 
plan for dealing with industrial rela- 
tions and human waste as affecting the 
present host of unemployed. 

OBITUARY 

Benjamin Bowden Lawrence, consult- 
ing mining engineer, of New York City, 
died there on Jan. 21, after a short ill- 
ness, at the age of sixty-three. Mr. 
Lawrence was graduated from the 
Columbia University School of Mines 
in 1878, and early took up mining in 
Gilpin and Summit counties, Col. After 
a few years he opened a consulting of- 
fice in Denver, Col., and had carried on 
consulting work ever since. Some 
years ago Mr. Lawrence returned to 
his native state and began consulting 
practice in New York City. At this 
time he became interested in Cuban 
copper properties and in the gold fields 
of eastern Oregon. He became a di- 
rector in the Horn Silver Mining, the 
Utah Metal & Tunnel, and the Cornu- 
copia Mines companies of Oregon as 
well as a number of others. In 1909 
Columbia University conferred on him 
the honorary degree of master of 
science, and several years ago he was 
elected a trustee of that university. Mr. 
Lawrence was a member of the 
A. I. M. E. and of the Mining and Metal- 
lurgical Society of America. 
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LEADING EVENTS 

Conkling - Coalition Lawsuit 
Involves Interesting Point 

Do Monuments or Wording of Patent 
Define Claim?—Case Before 

Supreme Court 

The litigation between the Silver 
King Coalition and the Conkling min- 
ing companies, of Park City, Utah, now 
drawing to a close, arguments having 
been concluded on Jan. 19 in the ap- 
peal of the former before the U. S. 
Supreme Court, brings up the inter. 
esting point as to whether a mining 
claim is defined by the wording of the 
patent issued by the Government or by 
the monuments on the ground. The 
ease involves the ownership of ore al- 
leged to have been taken out by the 
Coalition from the Conkling claim 
jointly owned by the two companies 
(three-quarters by the Conkling and 
one-quarter by the Coalition). The 
Conkling claim is defined in the patent 
as having a length of 1,500 ft., whereas 
as set forth by the attorneys for the 
Coalition, it is officially surveyed and 
monumented as being 1,364 ft. in 
length. The Coalition maintains that 
practically all of the ore mined was 
taken from beneath the surface of the 
1354-ft. strip forming the difference 
between the length of the claim as 
monumented and as given in the pat- 
ent issued and that the disputed strip 
belonged to itself, having been ac- 
quired by transfer from the Belmont 
mining company prior to the extraction 
of any ore; also the Coalition claims the 
ore as being on the Crescent fissure 
which apexes on adjoining claims 
owned by it. 

When suit was brought by the 
Conkling company before the trial court 
in Salt, Lake City, Judge John A. Mar- 
shall presiding, decision was rendered 
in favor of the Coalition. The circuit 
court of appeals, upon the appeal by 
the Conkling, reversed this decision 
and awarded the Conkling a judg- 
ment for $570,000. Then followed the 
appeal by the Silver King Coalition to 
the U. S. Supreme Court, the argu- 
ments in which have just been con- 
cluded. The Conkling company takes 
the view that the boundaries of the 
Conkling claim are, until altered by a 
decree of court, as set forth in the 
Land Office patent, and denies the claim 
of the Coalition to the ores through 
the Crescent fissure system. The de- 
cision of the Supreme Court is awaited 
with much interest both in regard to 
the possible establishment of a ruling 

WEEKLY RESUME 

With the exception of the U. S. 

Steel Corporation’s subsidiary, the 

Oliver Iron Mining Co., all operators 

on the Lake Superior iron ranges 

have reduced wages 15 per cent. In 

Minnesota a proposal to put state 

mineral lands on the market has been 

made, and plans for leasing are being 

worked out. The Chateaugay Ore € 

Tron Co., in New York, has shut down 

owing to the depression in the iron 

industry. Three lawsuits involving 

mining property have drawn atten- 

tion recently: The Rico Consolidated 

Mining Co., at Rico, Col., has won 

its apex suit from the Rico Argen- 
tine Mining Co. Arguments were 

concluded last month in the Conkling- 

Silver: King Coalition case, in Utah, 

and the decision is awaited with 

interest. In the case of the Bluestone 

Mining & Milling Co., in Nevada, the 

recent demurrer was overruled by 

the court. The Western Pacific Rail- 

road Co. has cut its freight rate on 

ore to Utah smelters and other roads 
have followed suit. In Mexico, the 

government has appointed a commis- 

sion to inquire into the cause of the 

faiiure of the Xotol dam at Pachuca 

last month. 

or precedent for the definition of claims 
when future controversies arise and on 
account of the large sum involved. 

Cleveland-Cliffs Iron Co. Reduces 
Wages 15 Per Cent 

The Cleveland-Cliffs Iron Co. reduced 
wages 15 per cent, effective Feb. 1. 
This reduction will effect the follow- 
ing mines on the Mesabi Range: The 
Meadow-Fowler at Aurora, the Wade- 
Helmer at Kinney, the Boeing mine at 
Hibbing, the Crosby mine at Nash- 
wauk, and the Hill-Trumble mine at 
Marble. 

Blue-Sky Law Substitute Drawn 
in Northwest 

The Northwest Mining Association, 
with headquarters at Spokane, Wash., 
has directed the preparation of a “pro- 
posed Washington Securities Act.” It 
is planned to present this to the Leg- 
islature as a substitute for the so- 
called “blue-sky” law now up for con- 
sideration. Its sponsors say that if 
enacted into law it will afford protec- 
tion to the investor without injuring 
legitimate constructive. effort. The 
measure is to be laid before the east- 
ern Washington delegation. 

Minnesota Mineral Lands May Be 
Put on Market 

Senate Interim Commission Formulates 
Plans for Leasing of State-Owned 

Iron and Peat Areas 

Findings of a special interim com- 
mission of the Minnesota Senate ap- 
pointed two years ago to investigate 
facts relating to deposits of iron and 
peat on lands owned by the state were 
presented to the Senate Jan 26. The 
State of Minnesota owns many thou- 
sands of acres of so-called school and 
swamp lands on the iron ranges and 
peat areas of the northern part of 
the state, upon little of which exten- 
sive exploration or development has 
been done. 

The commission recommends that an 
extensive soil and geological survey 
be made at once and formulates a com- 
plete mineral-leasing bill which it be- 
lieves will effect speedy and proper ex- 
ploration, leasing and development of 
these lands. The report is signed by 
Senators F. E. Putnam, J. D. Sulli- 
van, George N. Sullivan, Ole Sagang 
and A. J. Rockne. 

As regards the probable iron-bearing 
lands the principal recommendations of 
the committee are: 

1. That such lands should be classi- 
fied into the following divisions: Lands 
likely to have direct shipping ore; 
lands likely to have ores of a wash 
character, lands containing magnetite 
ores needing beneficiation, and land 
containing iron ores or ore material 
where a combination of two or more 
of the foregoing processes may be 
necessary. 

2. That all permits for leasing of 
mineral lands be put up at public sales 
by the state auditor at specified inter- 
vals. 

3. Prospective mineral lands should 
be divided into units not to exceed two 
government subdivisions per claim, ag- 

gregating eighty acres. 
4. Bids to be on the amount of 

royalty per ton per claim above the 
minima set out in the lease law. 

5. That there should be a prospecting 
permit good for one year with a fee 
of perhaps $50, providing for regular 
assessment work, reports to the auditor 
and the splitting with the state of every 
sample taken in exploration work. 

6. The lease should run for fifty 
years, with provisions, in addition to 
the usual’ requirements, for (a) fur- 
nishing full plans for opening and oper- 
ating the mines, (b) reserving to the 
state use of the surface except that 
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portion reasonably necessary in the 
work of operating such mines, (c) a 
royalty payment on the iron content 
of the crude ore, designating a basis 
for determination of the grade of the 
crude ore, but leaving the details to 
be worked out between the operator 
and the state auditor so as to meet 
the varying conditions at the several 
mines, (d) a minimum annual output 
sufficiently large to encourage opera- 
tions and discourage holding the prop- 
erty as a reserve, and yet small enough 
to permit the operator to suspend oper- 
ations during poor market times with- 
out endangering his lease; the royalty 
paid when no ore was removed to be 
considered as advance royalty, pro- 
vided the excess ore was shipped within 
a period of three or five years, and (e) 
all assignments of interest in such 
leases to be filed for record with the 
state auditor. 

Merger of United Silver Copper 
With Copper King Proposed 

Plans for the consolidation of the 
United Silver Copper Mining Co. and 
the Copper King Mining Co., which 
own contiguous claims near Chewelah, 
forty-three miles north of Spokane, 
Wash., on the basis of an issue of 
1,800,000 shares of new stock at a par 
value of 25c. per share, were presented 
to stockholders of the United Silver 
company at a meeting held recently. 
The United company has been in oper- 
ation the last fifteen years, and has 
produced $2,000,000 in silver and cop- 
per ore and paid $140,000 in dividends. 
It is incorporated for $1,000,000. ‘rhe 
Copper King has a large deposit of low- 
grade copper ore. 

Northwest Lead Co. Opens Office 
in Spokane 

The Northwest Lead Co., of Seattle, 
Wash., in which the Bunker Hill & 
Sullivan Mining Co. recently acquired 
a heavy interest, has opened offices in 
the Paulsen Building, Spokane, Wash., 
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Rico Apex Suit in Colorado 
Decided 

Court Finds in Favor of Rico Argen- 
tine Co., Plaintiff 

The case of Rico Consolidated Min- 
ing Co. vs. Rico Argentine Mining Co., 
an apex suit for the recovery of ore 
alleged to have been removed from 
the plaintiff’s territory, has been de- 
cided in favor of the plaintiff. Judge 
W. N. Searcy, of the Sixth Judicial 
District Court of Colorado, held that 
the trespass was not willful. Dam- 
ages were awarded amounting to $29,- 

which it will occupy jointly with the . 
Bunker Hill & Sullivan Co. 

Frank Smith, smelter director of the 
Bunker Hill company, is vice-president 
of the lead company. The latter com- 
pany, the interests of which Mr. Smith 
will look after in this territory, uses 
Bunker Hill & Sullivan pig lead and 
manufactures a wide variety of lead 
products. 

Western Pacific Cuts Freight 
to Utah Smelters 

The Western Pacific Railroad Co. has 
announced a general reduction in rates 
on ore from all points in Nevada on 
its line to the Utah smelters. Other 
lines also have announced reductions. 
Specific points were given in traffic 
bulletin No. 11 on ore from East Ely, 
where a reduction of $1.75 a ton was 
named; from Lane, $1.724 per ton, and 
from Ruth and Kimberley, $1.70 per 
ton, all on shipments moving to Mur- 
ray, Utah. 

Vol. 111, No. 6 

Dolly Varden Holds Up Silver 
Output of Province 

New Power Plant Almost Ready— 
Development of Wolf Group 

Planned 

By ROBERT DUNN 

Contrary to general expectations, 
and notwithstanding the comparative 
inactivity of the Slocan mining camps 
during 1920 owing to labor trouble, the 
official estimate of the mineral pro- 
duction of British Columbia for the last 
year indicates that there will be a 
slight increase in the output of silver. 
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UPPER TRAMWAY TERMINAL AT DOLLY VARDEN MINE, 
BRITISH COLUMBIA 

946 against the Rico Argentine Mining 
Co. and $7,346 against the Marmatite 
Mining & Milling Co., lessee of the de- 
fendant. The judgment represents the 
net value of about 5,000 tons of ore. 
The decision is based on the assumption 
that the ore deposits in controversy 
were formed by east-west fissures rather 
than by the Blackhawk fissure, thus 
reversing theories held by mining men 
regarding the geology of the camp. 
The decision may affect claims held by 
other companies operating in the neigh- 
borhood. 

Northern Pacific, Great Northern and 
Oregon-Washington railroads lowered 
freight rates Feb. 1 on low-grade ores 
from the Cceur d’Alenes district, 
Idaho. The. action was taken volun- 
tarily by the railway lines, and follows 
similar action in Montana. 

In 1919 there was a production of 
3,403,119 oz., valued at $3,592,673, and 
the 1920 production is placed at 3,404,- 
926 oz., with a value of $3,265,324. It 
will be noted that the fall in the price 
has affected the valuation materially. 

One of the chief reasons for this is 
the production of the Dolly Varden 
mine at Alice Arm. This property pro- 
duced 1,170,000 oz. of silver from Sept. 
1, 1919, to Sept. 30, 1920. From the 
time the management secured its staff, 
technical and non-technical, and got its 
plant in first-class running order, until 
about a month ago, operations have 
proceeded continuously at a pace that 
taxed facilities almost to capacity. Be- 
cause of the exigencies of the winter it 
has been necessary to close down the 
property, but it is expected that work 
will be resumed on the same scale as 
heretofore as soon as weather permits. 
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COMPRESSOR BUILDING AND LOWER TRAMWAY TERMINAL AT DOLLY 

VARDEN MINE, BRITISH COLUMBIA 

The railway from Alice Arm at the 
seaboard to the Dolly Varden mine is 
now complete. A. J. T. Taylor, man- 
aging director, has announced that the 
certificate of approval for operation has 
been granted by the Minister of Rail- 
ways. 

From the same source comes the 
information that three orebodies have 
been discovered. on the No. 5 tunnel 
level, which is 230 ft. vertically below 
the lowest present workings, and that 
another orebody has been found on a 
continuation of the workings up the 
hill, 200 ft. distant from the highest 
upper workings. 

It is planned to drive a lower tunnel 
from the railway level, which will be 
known as No. 6, and which is about 
340 ft. vertically below No. 5. The 
management expects to be shipping 
from these lower levels next season. 

As to development, it is stated that 
about 1,500 ft. of tunneling will be done 
at the Wolf mine, situated a short 
distance north of the Dolly Varden and 
on the Kitsault River. This is expected 
to prove up a large tonnage of ship- 
ping ore. A 6500-hp. hydro-electric 
plant is almost ready for operation, 
and with its completion the properties 
will be fully equipped. 

Branch of Zinc Institute Chooses 

President 

Past Year Successful for Organization 

in Spite of Market Conditions 

A. M. Gaines, general manager of 
the Kanok Metal Co. in the Joplin 
district, was elected president of the 
Tri-State branch of the American Zinc 
Institute at a meeting of the directors 
held Jan. 25. H. T. Hornsby and Lee 
L. Fillius, manager of the Anna Beaver 
Mining Co., were named vice-presidents 
and Richard Jenkins was chosen secre- 
tary-treasurer. 

Mr. Gains succeeds F. C.-: Wallower, 
manager of the Golden Rod M. & S. 
Co., who was offered the honor of suc- 
ceeding himself but declined. Under 
Mr. Wallower’s leadership the organ- 
ization has enjoyed a successful year, 
and, despite the slump in the zinc-min- 
ing industry, is considered stronger 
now than at any time in the past. 
Through its roads department it has 
collected and spent during the year an 
average of not far from $2,000 a 
month toward road maintenance in the 
district, and it also has continued its 
financial support for the continued oper- 
ation of the Picher Hospital, which 
otherwise would have been closed. 

Mr. Gaines, one of the popular oper- 
ators of the field, who has taken a deep 
interest in the Tri-State organization 
since it was started, was formally in- 
ducted into office on Jan. 26. 

Overrule Demurrer in Bluestone 

Lawsuit 

In the suit of Martin J. Heller vs. 
Joseph R. Delamar, in which the prop- 
erty of the Bluestone Mining & Smelt- 
ing Co., at Yerington, Nev., is involved, 
Judge Moran, of Reno, has handed down 
a decision overruling a demurrer on 
all grounds with the exception of a 
subdivision of one section in the com- 
plaint which was stricken out on 
motion. The suit is for $300,000, which 
Heller claims is his share of the Blue- 
stone property under: an agreement 

entered into by himself and Delamar 
when the company was. organized, 
whereby he, Heller, was to receive one- 
twentieth interest in each claim and 5 
per cent of the capital stock. In ad- 
dition to the 5 per cent interest in the 
property, which Heller says is worth 
$6,000,000, he claims 5 per cent of all 
the profits since 1905. The Bluestone 
Mining & Smelting Co. was made de- 
fendant on the death of Delamar. 

Northwestern Smelters Shipping 
Metal via Panama Canal 

Five hundred tons of Montana cop- 
per and 1,000 tons of pig lead from 
the Coeur d’Alene district, Idaho, were 
loaded last week in Seattle for ship- 
ment to New York via the Panama 
Canal. Several shipments of copper 
have already passed through the port 
of Seattle, but this is the initial ship- 
ment of pig lead from the Bunker 
Hill Smelter at Kellogg, Idaho. 

It was recently announced at Butte 
by the Copper Export Association that 
plans had been made to ship metal to 
England via Tacoma and Panama. It 
is said that this will be slightly cheaper 
than shipping to Eastern seaboard. 

Kennecott produced 10,599,480 Ib. 
copper in December (including Braden’s 
output), as against 11,146,000 in No- 
vember. 

) 

PORTAL OF NO. 5 TUNNEL, DOLLY VARDEN MINE, BRITISH COLUMBIA 
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NEWS FROM WASHINGTON 
By PAUL WOOTON 
Special Correspondent 

Little Hope for Further Relief 
Legislation 

War Mineral Awards Recommended 
During Week Over $50,000—Justi- 

nicum Case Reconsidered 

Practically no chance remains of 
liberalizing the War Minerals Relief 
Act at this session of Congress. It is 
doubtful if the incoming Congress 
would authorize legislation broadening 
the existing statute. The bare possi- 
bility exists of securing action on the 
Senate bill, which allows an appeal to 
the Court of Claims and to the U. S. 
Supreme Court. That bill has passed 
the Senate and has been reported fa- 
vorably by the House Committee on 
Mines and Mining. 

Awards aggregating $50,348.03 were 
recommended by the War Minerals Re- 
lief Commission during the week ended 
Jan. 22. The awards were as follows 
(the name of the claimant, the min- 
eral, the amount recommended and its 
percentage relationship to the amount 
claimed are _ shown): W. Bulakn, 
chrome, $160, 26 per cent; Ashby, Long, 
Staples & West, manganese, $1,596.39, 
26 per cent; Philipsburg-Chicago Man- 
ganese Syndicate, manganese, $2,853.65, 
47 per cent; A. E. Westover, chrome, 
$1,156.66, 30 per cent. In additiun, a 
number of claims were reconsidered 
and awards made. In the case of the 
Kromore Co. $2,645.50 was awarded 

Aug. 7. An additional $973.82 is now 
allowed. In the claim of B. Muscatelli, 
which had been disallowed, an award 
of $111.48, or 13 per. cent of the 
amount claimed, was recommended. 
The Needles Mining Co. was awarded 
$4,561.66 on Oct. 27. An additional 
$4,446.92 now has been awarded. The 
claim of Paul J. Harding, which had 
been disallowed, was reconsidered and 
an award of $213.14 was recommended. 
This is 1 per cent of the amount 
claimed. The claim of the Cia. Minera 
de Justinicum, S. A., was disallowed 
Sept. 29, 1919. On reconsideration an 
award of $38,836.02 was recommended. 
This was 39 per cent of the amount 
claimed. 

Tariff on Limestone Proposed 
in Amendment 

Limestone and lime products are 
deemed by Senator Jones, of Wash- 
ington, to be the proper subjects of 
emergency tariff legislation. He has 
introduced an amendment to the Emer- 
gency Tariff bill providing the follow- 
ing duties: Lime in cooperage, 50c. 
per 100 lb., gross weight; lime in bulk, 
30c. per 100 lb.; hydrated lime, 40c. 
per 100 lb., gross weight; limestone, 
broken or crushed in bulk, 15c. per 100 
lb.; ground limestone in bags, 7c. per 
100 lb., and ground limestone in bulk, 
5e. per 100 Ib. 

Boron Deposits Should Be Under 
Leasing Act, It Is Thought 

Proposed Also To Include Gilsonite in 
Bill Introduced by Representative 

Mays, of Utah 

Bills intended to bring deposits of 
boron minerals under the terms of the 
general Mineral Land Leasing Act 
have been reported favorably to the 
Senate and to the House by their re- 
spective committees on Public Lands. 
The Secretary of the Interior recom- 
mends this legislation, as colemanite 
and priceite do not come under the 
provisions of the leasing act. The 
borates of potassium and sodium come 
under the act, but the minerals from 
which borax is derived are the borates 
of calcium. The secretary calls atten- 
tion to the fact that the boron deposits 
are so closely allied with the sodium 
minerals that are covered by the leas- 
ing act that it is highly desirable to 
include boron deposits under that law. 

Representative Mays, of Utah, has 
introduced a bill providing for the plac- 
ing of gilsonite deposits under the 
general Mineral Land Leasing Act, 
Uintahite, or gilsonite, is a type of 
asphalt which occurs in Utah. 

After extended debate the Senate on 
Jan. 14 passed the bill providing for 
the incorporation of the United States 
Fixed Nitrogen Corporation. 

NEWS BY MINING DISTRICTS 

Special London Letter 

Metal Market Conditions Worrying 
Companies — Many Unable to 

Finance Carrying Unsold 

Metal 

By W. A. DOMAN 

London, Jan. 18—The decline in the 
price of metals has greatly upset the 
mining world on this side. Programs 
of working and extensions were drawn 
up at a much higher level, so that the 
slump, accompanied by a_ lessening 

of demand, is creating considerable 
anxiety. Though the majority of the 
producing companies are ably man- 
aged, the position is such that many of 
them lack the financial resources to 
carry current production and _ hold 
stocks until such time as consumption 
increases. These observatiors are ap- 
plicable to mining undertakings of al- 
most every class. In copper there is 
the Arizona Copper Co. as well as 

some of the Australian mines. Many 
gold-mining companies in South and 
West Africa and elsewhere would be 
only too pleased if they could issue 
new shares or even debentures for 
working capital purposes. The decline 
in the dollar exchange this week ad- 
ministered a reminder to holders of 
Kaffirs that the gold premium is an un- 
stable thing, and many of the mines 
have once again been brought to the 
point where revenue is only the merest 
shade above working expenditure. It 
is partly for this reason that the share 
market remains in such a dull condi- 
tion; though it must not be overlooked 
that the “enemy” shares in ‘the hands 
of the Home and Union Government 
are still unsold. The Transvaal gold 
output for December was very disap- 
pointing, being only 632,215 oz. For 
the last year the total was 8,153,625 
0z., aS compared with 8,330,091 oz. in 
1919. The companies seem to have 
estimated that they will receive about 

£5 15s. per fine oz. for their gold of last 
month, though in addition they expect 
4s. per oz. profit on exchange. This 
is exceptionally good if it be true. 

At Broken Hill the position has be- 
come serious. It is reported that in 
consequence of the low prices of 
metals operations cannot be conducted 
at a profit. As great hardship would 
be caused by a total cessation, the 
larger companies have agreed to work 
on a reduced scale. The story is just 
the same where tin is concerned, if it 
is not even worse. Take the home in- 
dustry first. Dolecoath shares are 
valued at something like 9d. each, and 
there is talk of reconstruction with a 
liability of 10s. a share. The directors 
want at least £120,000, and it is quite 
on the cards that they will ask share- 
holders to put up £150,000 or £160,000. 
Rather than be thrown out of work 
men at other Cornish properties are 
offering to assist the finances by con- 
tributing from their earnings. 
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Very. few Nigerian companies are 
producing at a profit. The Northern 
Nigeria (Bauchi) reconstruction scheme 
has not yet been brought forward, be- 
cause some large shareholders are sug- 
gesting that if the hydraulic scheme is 
postponed the company could get along 
without additional funds. The Jantar 
is asking its shareholders to subscribe 
£25,000 in five-year 10 per cent deben- 
tures, repayable at a premium of 20 
per cent, 

In normal times there would be a 
fair amount of excitement in anticipa- 
tion of the striking of the reef in the 
Brakpan new area on the Far East 
Rand; today the market is quite 
apathetic. Results are looked for any 
day now, and if satisfactory will supply 
a much-needed fillip to Brakpan shares. 

Erratic movements have taken place 
in Esperanzas again. A recent de- 
velopment cablegram showed values on 
the Descubridora vein on the 5th level 
to be over £50 to the ton. As a result 
the price advanced sharply, but specu- 
lators have since taken their profits. 

In the matter of copper the Rio 
Tinto is again at work, though the 
principal output of this extensive prop- 
erty is pyrites. Perhaps the principal 
individual producer of the metal out- 
side the American continent is the 
Union Miniére du Haut Katanga, in 
which the Tanganyika Concessions is 
so largely interested. The report of 
the latter covering the eighteen months 
to June 30 last is. issued today. It 
shows that in 1919 the total output 
was 23,004 tons of the metal, and last 
year about 19,000 tons, two labor 
strikes in the country having caused 
a cessation of operations in the latter 
period. The full capacity of the Union 
Miniére plant is 40,000 tons annually. 
Hitherto only the high-grade ore has 
been treated. A concentrator for the 
treatment of the low-grade ore on a 
large scale—4,000 tons of ore a day— 
is now approaching completion and is 
expected to start work in the early 
part of this year. The company, it 
will be seen, is a formidable competitor 
to other copper-mining companies. 

CANADA 

Ontario 

Goldfields, Ltd., Shareholders Approve 
Sale Conditionally—Rex 

Mill Started 

Larder Lake—A meeting of the 
shareholders of Goldfields, Ltd., on Jan. 
22 approved of the proposed sale of the 
assets to the Canadian Associated Gold- 
fields, Ltd., on condition that the Asso- 
ciated Goldfields Mining Co. turns over 
its assets to the Canadian Associated 
Goldfields, and that J. Y. Murdoch, act- 
ing on behalf of some shareholders, is 
allowed full access to the books, reports 
and records of the companies to deter- 
mine whether the proposed basis of the 
sale is a fair one. 

Herb Lake—At the Rex mine the 
shaft is down 220 ft. and the mill was 
started Jan. 17. There are 20,000 tons 
of milling ore on the dump. The prop- 
erty has been electrically lighted. 

British Columbia 

Ainsworth—After negotiations ex- 
tending over a period of several weeks, 
E. J. Edwards and associates, of Spo- 
kane, have secured a lease and bond on 
the Lakeshore group of claims from D. 
F. Strobeck. 

Stewart—Two 5-ton Holt tractors 
have been delivered to the Premier com- 
pany for use between the wharf and 
Nine-mile. Two large trailers have 
been ordered. 

Trail—Ore shipments received at the 
Consolidated smelter during the week 
ended Jan. 21 totaled 6,621 tons. Ship- 
pers were as follows: 

Mine Location Wet Tons 

No. One Mine Ainsworth, ...... 112 
(Lease) 

North Star, Kimberley, ...... 31 
Paradise, Lake Windermere, 32 
Sutherland & 
Thompson Beaverdell, ...... 7 
COMDGIG WHINE: 6: ve.6. cme nicedicanws 6,439 

AUSTRALIA 

Mount Quamby Gold Strike Draws At- 
tention — Cobalt Ore From Clon- 

curry Field Shipped to London 

From Our Special Correspondent 

Brisbane, Dec. 15—Much interest is 
being taken in the cobalt mine in the 
Cloncurry district. Over a dozen men 
are employed on the holding, and two 
shafts have been sunk, one to a depth 
of 90 ft. and the other down 120 ft., 
with a good lode all the way from the 
surface. In the shaft where most of 
the work is being done a level is being 
driven at a depth of 112 ft. An ore- 
body has so far been developed 5 ft. 
in width, assaying approximately 4 to 
5 per cent metallic cobalt. A 50-ton lot 
of ore is now being sent to London for 
treatment. 

The gold discovery in the Cloncurry 
field is attracting much attention. The 
area called Mount Quamby has been 
visited by H. Phillips, a mining engi- 
neer on the staff of a Bendigo (Vic- 
torian) company. Mr. Phillips, whose 
company bought the mine from the 
original owners (Gulliver Brothers), has 
said that the show is one of the larg- 
est surface prospects in Australia. The 
orebody, he says, is 50 ft. wide on the 
surface. He added that the geological 
nature had not yet been definitely de- 
cided. Shares in the company paid up 
to 2s., it is reported, and have been 
already sold at 8s. The more cautious, 
however, want to know how the samples 
so far tested were taken. To afford 
this information the Mines Department 
has sent one of its most reliable geolo- 
gists, L. C. Ball, to examine the field. 

The Mount Cuthbert Co., operating 
in copper on the Cloncurry field, shows 
a loss of over £24,000 for the half-year 
ended Aug. 31 last. This is the com- 
pany the manager of which stated the 
company could produce copper at a cost 
of £61 per ton, and while it was at work 
the market price ranged more than 
£20 above that figure. In fairness, how- 
ever, it should be explained that the 
company operated during the term 

under exceptional handicaps, including 
a shortage of skilled miners, a seamen’s 
strike, and a difficulty in obtaining ex- 
plosives. During the half-year the 
smelter ran only 99% days, producing 
1,116 tons of blister copper from 17,- 
912 tons of ore treated, of which prac- 
tically a half came from the Kalko- 
doon mine. The general manager esti- 
mates the ore reserves at 193,500 tons, 
containing 13,185 tons of copper. 

MEXICO 

Sinaloa 

Chichi Vanadium-Silver Mine Being Ex- 
amined — Guadalupe de los Reyes 
Suspends; Also Copala Company 

Mocorito—The Palmarito Leasing Co., 
in the Mocorito district, has started ex- 
tensive development. Its purpose is 
to sink vertical shafts to get under the 
main orebodies. The vein is 90 ft. wide 
in places, and all work to date has been 
open cut. Eventually the 80-ton mill 
will be replaced with one of at least 500 
tons’ capacity. There will be a new 
power unit with wood for fuel. This 
is an enormous silver deposit carrying 
about 12 oz. per ton, and the ore is suit- 
able for cyaniding. 

Culiacan—The Chichi mine is being 
examined by Stanley A. Spellmeyer, for 
R. H. Townsend and associates, of New 
York. This is an old silver producer 
of fifty years ago out of which a large 
quantity of silver-lead ore was taken 
and treated by pan amalgamation. The 
property was abandoned about thirty 
years ago, on account of depth and con- 
sequent high mining costs. It was ac- 
quired again through denouncement by 
ex-governor Ramon F. Iturbe, in 1916. 
Since then ore has been found to contain 
considerable vanadium in the form of 
vanadate of lead. There is a twenty- 
ton concentrator on the property cap- 
able of making concentrates carrying 
about 11 per cent V.0;. 

The Realito mine is a gold property 
in the Culiacan district, and is under 
option for purchase by Dr. P. B. Brooks 
and associates. This property has pro- 
duced free-milling gold ore of a $12 
grade for a number of years, and is said 
to have large ore reserves of the same 
grade. This is a cyaniding ore and is 
now being put in condition to work 
on a large scale. This property was 
abandoned during the revolution, and 
has not been worked for eight years. 

Cosala—The Prieta mine is being 
worked by E. A. Montgomery and asso- 
ciates, from Los Angeles. This mine is 
said to have extensive ore reserves of 
a silver-lead ore carrying about 30 oz. 
silver. A thirty-ton flotation mill was 
installed last. year but proved inade- 
quate, and a new mill is now being in- 
stalled with larger capacity and it is 
predicted that big silver returns 
will be shown on the resumption of 
operations with the new mill. J. C. 
Bone is in charge of operations at the 
mine. 

The famous Guadalupe de Los Reyes 
mine, also in the Cosala district, has 
been obliged to suspend on account of 
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the low silver market. This is one of 
the most famous of the old Spanish 
mines, and has a history dating back 
about 300 years. This property belongs 
to the Spanish house of Francisco 
Echeguren, with offices in Mazatlan and 
San Francisco, Cal. It has been worked 
in recent years by the cyanide and flota- 
tion processes, but the combination of 
deep mining and low silver market 
has made it necessary to suspend 
temporarily. 

The Copala company, belonging to 
Charles Butters and associates, has also 
been compelled to suspend on account 
of the value of foreign silver. This is 
supposed to be one of the big silver 
deposits of Mexico, and is said to have 
a 500-ton mill which was without equal 
in completeness at the time it was built 
about twelve years ago. 

The Nuestra Senora mine, in Cosala, 
is operating at full capacity. This is a 
large silver-lead property belonging to 
San Francisco capitalists. E. H. Hoag 
is manager. The company is operating 
a 100-ton flotation mill. 

Hidalgo 

Commission Cause of Dam Failure 
at Pachuca 

Pachuca—Since the breaking of the 
Xotol dam, inundating several of the 
contiguous mines and flooding the coun- 
try around, causing the death of over 
one hundred persons, numerous letters 
and petitions have been forwarded to 
Mexico City accusing the Maravillas 
Mining Co. as responsible for the catas- 
trophe. President Obregon has named 
a commission of engineers to study the 
accident to determine the cause. 

VENEZUELA 

Outlook Poor for Gold Mining in 
Venezuelan Guiana 

There was no progress of importance 
in gold mining in Venezuelan Guiana 
during the last year. The Callao Co. 
started crushing after being stopped 
since 1914, but again stopped owing to 
want of development. The Goldfields of 
Venezuela continued to produce on a 
small scale, most of their attention 
being centered on development. The Bot- 
tanamo mine is reported to have been 
sold to an American syndicate. 
A new mine code was again passed 

by Congress, but the only alterations 
were in connection with petroleum, 
a great many concessions for which 
were taken up by different oil inter- 
ests. All these concessions are situated 
north of the River Orinoco, the best 
known being in the Maracaibo district 
in the northwestern part of Venezuela. 

The output of alluvial gold fell off 
to a few hundred ounces per month, 
work on the Alto Cuyuni River being 
more or less at a standstill, as the 
owners of concessions are unable to 
make them pay and have not the capi- 
tal to put them on a modern basis. 

A new find is of some interest lo- 
cally (situated about fifty miles south 
of El Callao), where owing to scarcity 
of water. no washing can be done at 
present. However, over 400 oz. of 
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coarse gold, including many nuggets, 
were recovered last month, working 
with pick and shovel only, the dirt 
being stored until there is rain. 

Speaking generally, the outlook is 
not bright as regards gold mining. No 
new capital has been put in apart from 
the Callao Co., despite there being sev- 
eral new prospects of considerable 
promise. The chief obstacles to de- 
velopment of the district have always 
been the want of good transport facili- 
ties; namely, roads and the high cost 
of the inefficient labor. Freight to the 
mines costs at present $80 per short 
ton. The high cost of power may also 
be included. Corporations with capi- 
tal sufficient to overcome these diffi- 
culties are required. 

GUIANA 

About 30,000 Tons of Bauxite Shipped 
From Demerara to U. S. Last 

Year 

In British Guiana the bauxite crush- 
ing and drying plant of the Demerara 
Bauxite Co., Ltd., was completed and 
put into operation last fall and a small 
tonnage of bauxite was shipped to the 
United States. During the summer 
shipments of undried ore were made, 
but in the late fall several cargoes of 
dried ore were shipped. The com- 
pany’s plant is situated at Mackenzie, 
about fifty miles inland from George- 
town, and mines are being operated 
near that place. A total of about 30,- 
000 tons of bauxite was shipped from 
British Guiana to the United States 
during 1920. 

Construction work was continued 
during the year on the crushing and 
drying plant of the Surinaamsche Baux- 
ite Maatschappij at Moenge, Dutch 
Guiana, about 100 miles inland from 
Paramaribo. Bauxite deposits near 
this place are being opened up, but 
no ore has been shipped from them up 
to the present. 

ARIZONA 

Copper Queen’s Southwest Shaft 
Completed to Surface 

Bisbee—Pumping equipment has been 
installed on the 1,800 level of the Calu- 
met & Cochise shaft of the Copper 
Queen. The installation consists of two 
electrically driven 500-gal. pumps. The 
power is obtained from the company’s 
new power line from Douglas. 

The new Southwest shaft has been 
completed from the Queen Tunnel level 
to the surface. The shaft was raised 
from five different levels and has a total 
length of nearly 800 ft. A hoist will be 
installed on the surface. 

The Junction shaft of the Calumet & 
Arizona Mining Co. has resumed oper- 
ation after a five-day shutdown, during 
which time a new air line has been in- 
stalled. 

The Irish Mag Leasing Co. has struck 
ore in a raise from the 10th level. 

The Boras Leasing Co. has_ paid its 
eighth monthly dividend of 10c. per 
share. 
Oatman—The Snowball Miners’ Union 

of this camp-and the only one active in 

Vol. 111, No. 6 

Arizona has refused to accept a cut of 
wages to $5.50 a day for shaft men, 
$5 for miners and $4.50 for muckers, 
this being a drop of $1 a day, which 
also applies to mill hands and other 
employees. A notice of this reduction, 
effective Feb. 15, was recently posted 
by the Oatman Mine Operators’ Asso- 
ciation. Oatman is_ exclusively a 
gold-producing camp through’ two 
mines, the Tom Reed and United East- 
ern. The camp is suffering from an 
epidemic of smallpox, and the union 
has warned against the coming of more 
workmen. 

Silverbell—El Tiro has cut commer- 
cial ore on the 300 level. At present 
it averages about 5 per cent copper 
and is easy to mine. 
Humboldt—Robert McMurchie, at- 

torney for G. M. Colvocoresses, receiver 
for the Consolidated Arizona Smelting 
Co., states: “We are working toward 
a reorganization of the company to pro- 
tect the creditors and to prevent the 
mining property, mill and smelter from 
being junked in the bankruptcy court.” 

Duncan—Excavation is about com- 
pleted for the new 100-ton mill at the 
Ash Peak mine. One car of machin- 
ery has arrived. 

COLORADO 

Old Wanakah, at Ouray, To Be Re- 
opened—National To Dredge in 

McNulty Gulch 

Leadville—Though the National Min- 
ing & Development Co.’s holdings in 
Lake County are idle, the properties 
controlled in and near Kokomo are 
active, and the company is planning 
much work in that territory. A com- 
pressor, hoist, motor, and other equip- 
ment have been shipped into Kokomo 
from Leadville, and will be installed im- 
mediately on the Golden Queen prop- 
erty, which adjoins the Queen of the 
West claim. Arrangements have also 
been made to secure power. In McNulty 
Gulch, churn drilling of a large piece 
of the company’s ground has shown the 
installation of a dredge there to be 
practicable. The ground is said to run 
from $1.05 to $4.10 per cu.yd. The 
dredge has been purchased. 

The company recently bought the 
Hercules placer, on which the townsite 
of Kokomo is situated, and the man- 
ager, Paul Maurer, intends to sink on 
this property. 
Ouray—The old Wanakah, formerly 

known as the Bright Diamond and Iron- 
clad, is to be reopened by the Union 
Mining & Milling Co., under R. E. 
Myers, of Ouray. Mr. Myers an- 
nounces that he has bought a Ruth 
flotation machine, besides other equip- 
ment. The company intends to remodel 
the Wanakah mill, flotation never hav- 
ing been practiced there formerly. 

The mine is in good condition to re- 
sume work, being a large nearly flat or 
“contact” orebody, with little caving 
ground. The property is well equipped. 
The last operations, which included 
rather extensive pyritic smelting at the 
Ouray smelting plant, were down to 
heavy pyrite carrying low values in 
gold and copper. 



February 5, 1921 ENGINEERING AND MINING JOURNAL 283 

UTAH 

Ontario at Park City Increases Pump- 
ing Capacity 

Park City—Shipments of crude ore 
and concentrates for the week ended 
Jan. 22 amounted to 1,930 tons, as 
compared with 1,911 tons the week 
before. Shippers were: Judge compa- 
nies, including Judge, Daly West, Daly 
and Park-Utah, 899 tons; Ontario, 499, 
and Silver King Coalition, 541. At the 
Ontario the work of installing the elec- 
tric pump on the 1,700 level is com- 
pleted, and the total pumping capacity 
brought to 2,500 gal. per min., suffi- 
cient for all possible needs. Increased 
development on the 2,000 level will 
now be undertaken and shipments in- 
creased. 

The Silver King Cons. is driving a 
three-compartment raise from its 
Thaynes Canyon tunnel to follow a 
group of fissures in the quartzite to 
the contact with the overlying lime- 
stone. The raise is up 130 ft. and the 
distance to the contact is estimated to 
be 200 ft. The tunnel when completed 
will extend under the California-Com- 
stock workings acquired some time ago 
and eventually make available low- 
grade ore here accumulated and partly 
developed. 

Eureka—Shipments from the Tintic 
district for the week ended Jan. 22 
were 177 cars, as compared with 184 
the week before. 

At the Tintic Drain Tunnel work is 
being done on a raise, which will con- 
nect the tunnel with the surface 600 ft. 
above. Lessees are shipping from the 
Tron Blossom. The company is doing 
development work on the 2,200 level. 

At the Dragon Consolidated iron ore 
for fluxing is being taken on by one 
of the Valley smelting companies. 

IDAHO 

Over 3,000 Employed in Coeur. d’Alene 
District 

Wallace—All mines in the Cceur 
d’Alene district except two are work- 
ing with almost normal forces. The 
two idle are the Callahan and the Gold 
Hunter, the former employing 350 men 
and the latter 175. According to care- 
ful estimate the companies now in oper- 
ation employ the following number of 
men: Bunker Hill & Sullivan, includ- 
ing smelter, 1,200; Morning, 500; 
Hecla, 400; Hercules, 500; Tamarack, 
200; small mines, leases and develop- 
ment companies, 500; total, 3,400. The 
standard wages is $4.50 and $4.75 per 
day for muckers and miners respec- 
tively. Some of the smaller companies 
and lessees pay higher in order to se- 
cure good all-round men. There are 
plenty of men for the jobs, a situation 
that has resulted in a notable increase 
in efficiency. 

Burke—Marsh Mines has two shifts 
working in the Russell tunnel, the pur- 
pose being to extend it to the east end 
line and there raise on the vein to sur- 
face to secure physical proof that the 
apex of the vein crosses the end line. 

MONTANA 

Anaconda Suspends All Zinc Operations 
Owing to Large Stocks 

Butte—The payroll of the Anaconda 
Copper Mining Co. has 4,500 names on 
it approximately, according to an official 
of the corporation. In the decision of 
the U. S. Supreme Court setting aside 
the sale of the Alice Gold & Silver 
company to Anaconda, as told in the 
issue of Jan. 29, the Anaconda was held 
to be a combination not in restraint of 
trade. It is said that the company may 
purchase the Alice minority interest. 

On Feb. 1 Anaconda announced the 
suspension of all zinc operations, owing 
to large stocks of the metal. Seven 
hundred men were affected. 

High-grade silver ore has_ been 
opened in a raise on the 600-ft. level 
of the Hibernia mine, of the Davis-Daly 
company, and the grade of shipments 
for January, in addition to showing a 
larger tonnage, it is expected, will 
record a higher silver content. Ship- 
ments for the last month aggregated 
103 carloads, with the average silver 
assay 18 oz., as compared with the 
returns now of about 36, which it is 
expected will bring the average for the 
month around 25 oz. The airshaft be- 
ing raised from the 1,700-ft. level of the 
Colorado to the surface has been com- 
pleted. 

Station cutting is under way at the 
2,500-ft. level of Butte & Superior’s 
Black Rock mine, the No. 3 shaft now 
being more than 50 ft. below this level. 
The shaft is now in the Rainbow vein, 
and is showing a good tonnage of zinc 
ore, ranging from 10 to 40 per cent of 
the metal. 

At the Butte Western Silver mine, 
sinking from the 200-ft. level is under 
way. At a depth of another 100 ft. 
ore shoots in evidence on the 200 level 
will be crosscut, 

Champion District—The larger part 
of the development work in the Cham- 
pion mine of the Butte Jardine has 
been suspended, and efforts are being 
devoted to getting the 150-ton mill 
under way as early as possible. Within 
forty to sixty days it is expected to be 
possible to start operations. Sufficient 
tonnage for three years is reported. 

OREGON 

War Eagle Starts Quicksilver Furnace 
—Bartons Win Chrome Suit 

Gold Hill—In spite of the low price 
now ruling for quicksilver, the War 
Eagle Mining Co., in the Gold Hill dis- 
trict, has started its new Scott furnace, 
recently completed. This mine was first 
open and operated in 1916, and the pres- 
ent equipment and development work 
to date represents an outlay of over 
$50,000. The total output of the mine 
to date with two 12-pipe mercury fur- 
naces is 42,375 pounds or 565 flasks. 

Grants Pass—A decree in the Circuit 
Court of this county in the suit of 
Rowan vs. Barton et al., over a Govern- 
ment war contract for the delivery of 
chrome, has been decided in favor of the 
defendants. 

CALIFORNIA 

Uankee Hill Gold Dredging Co. Sus- 
pends Operations 

Oakdale—Work started a few weeks 
ago has been suspended by the Uankee 
Hill Gold Dredging Co. as a result of 
a fight over control. E. R. Healy owns 
51 per cent of the company’s stock. 

Placerville—The financing of the 
Duncan-Adams property by employees 
of the Western Pacific is about com- 
pleted. The property consists of 740 
acres, known as the Duncan Ranch, 
situated on the Mother Lode in El 
Dorado County. 

Grass Valley—On Jan. 21 a strike 
was made on the 600 level of the Alli- 
son Ranch mine, where persistent search 
for new orebodies has been under 
way for many months. Approximately 
$800,000 has been spent by the Grass 
Valley Consolidated Mines Co. in re- 
opening the Allison Ranch. 

The Alcalde mine, in the Rough and 
Ready district, has been closed tempo- 
rarily pending a readjustment of the 
affairs of the company. 

NEVADA 

Consolidated Mayflower Resampled— 
Con. Virginia’s Capitalization 

Increased 

Tonopah—The latest reported bullion 
shipments from the mills of this dis- 
trict, representing the clean-up for the 
first half of January, indicate a gross 
production for January of about $600,- 
000 in gold and silver. The Tonopah 
Belmont shipped $91,300, West End, 
$53,460, Tonopah Extension, $56,000, in 
bullion, with the Tonopah Mining Co. 
and MacNamara shipments not yet an- 
nounced. 

Divide—In the Tonopah Divide mine 
drifting and crosscutting of the vein on 
the 800 and 1,000 levels have disclosed 
no changes. 

Pioneer—The mine of the Consoli- 
dated Mayflower has been resampled, 
and the management announces that 
there is considerable ore of milling 
grade in sight. Development during 
the last year has been satisfactory, and 
under improved operating conditions 
the mill is to resume in March. 

Virginia City—The capitalization of 
the Consolidated Virginia has been in- 
creased from 216,000 shares to 2,160,000 
shares, exchange basis for stock to be 
ten new shares for one old. 

Eureka—Ore shipments to Utah 
smelters from this district during the 
last week were as follows: Eureka 
Holly, 4 cars; Eureka-Croesus, 2 cars; 
and Richmond Eureka, 24 cars of speiss. 
The Logan shaft of the Ruby Hills De- 
velopment Co. is being unwatered, and 
progress is satisfactory. 

Kimberley—The Consolidated Copper- 
mines, which closed down recently to a 
caretaking basis, is selling its commis- 
sary supplies at reduced prices. 

Nevada Consolidated is operating at 
reduced capacity, and has accomplished 
reduction of wages without difficulty. 
Arrowhead—The Arrowhead district 
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is not booming, but considerable mining 
is being done, with prospects of future 
activity. Other camps that do their 
business through Ely are quiet. Ward 
is closed down. A rich strike was re- 
cently made at the Silverton mine, near 
Ely. Assays gave 247 oz. of silver to 
the ton. Little work has been done, but 
the find created much interest. 

Pioche— Ore shipments from the 
Pioche district for the week ended Jan. 
20 were below normal, on account of 
severe weather, totaling 2,750 tons. 
Shippers were: Prince Con., 1,550 tons; 
Virginia-Louise, 750; Bristol Silver, 
255; Black Metals, 145; and _ Lee- 
Mathews Lease, 50. 

Battle Mountain—The Copper Canyon 
Co. has reduced miners’ wages $1 per 
day, at the same time reducing board 
25c. The Betty O’Neal reduced wages 
75c. and board 25c.. per day. The 
Nicklas Mining Co. will cut wages 
50c. 

SOUTH DAKOTA 

Anchor Mountain Resumes—American 
Minerals Installing Mica Stamping 

Equipment 

Galena—The Anchor Mountain Min- 
ing Co. has resumed work on its prop- 
erty and the plant is being put in readi- 
ness. The company hopes to have the 
mill in use’ early in the summer. It 
plans to enlarge the mill. 

Keystone — The American Minerals 
Co, is installing machinery for stamp- 
ing mica. It is proposed to cut con- 
siderable of the material at the plant 
and the company will also later in- 
stall a mica grinding mill. The con- 
cern is a new incorporation and has 
already started work at its property. 
It owns considerable mica ground near 
Keystone and has also taken options on 
additional claims. 

WISCONSIN 

Zine-Lead District 

Wisconsin Zine Co. Again Closes Mines 
—Nightingale Shaft Completed 

Benton—The Nightingale company, 
which is developing the Pedelty, Sherry 
and Buxton lands at Leadmine, has 
completed a new shaft and mill imme- 
diately east of the old Drum property. 
Joseph Piquett, of Platteville, is general 
manager. 

Cuba City—The Connecting Link has 
struck a rich vein of blende on the 
Coulthard lease where it is operating 
mill No. 1, recently completed. Shaft 
and mill No. 2 have just been closed 
due to low market. C. M. Treat, of 
Cuba City, is general manager. 

Livingston—Levi. Pollard and others 
are sinking a new shaft on the Ross 
land two miles west of the Yewdall; the 
property was proved by drilling. 

Platteville—The Wisconsin Zinc Co. 
has again closed its mines but has re- 
sumed operations at its roasting plant, 
where it has accumulated 4,500 tons of 
green blende during two months’ shut- 
down. 

C. O. Anderson, assistant metal- 
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lurgist for the U. S. Bureau of Mines, 
has arrived in Platteville and will be 
followed soon by Will H. Goghill, 
metallurgist. Their laboratory appa- 
ratus and machinery is now being in- 
stalled in the ore-dressing laboratory of 
the Wisconsin Mining School and full 
preparations are being made to make 
the preliminary tests on the ores of the 
Wisconsin zine district. The first tests 
will be flotation tests on sludge from 
the various mills. 

Missouri-Kansas-Oklahoma 

Vinegar Hill Company Takes Up Option 
on Texas Lease, After Drilling 

Picher — The Vinegar Hill Zinc Co. 
has closed its option on the lease and 
mill of the Texas Mining Co., east of 
Picher, after careful prospect drilling, 
and is beginning to sink a shaft and 
will drive a prospect drift immediately. 

The Vinegar Hill Co. had a successful 
year at its Barr mine, north of Picher, 
in Kansas. With only one mill at this 
property it produced 10,080 tons of zinc 
concentrates and 4,709 tons of lead con- 
centrate. 

NEW YORK 

Chateaugay Iron Mines Shut Down 

Owing to depression in the steel mar- 
ket the Chateaugay Ore & Iron Co. has 
closed its big iron mines at Lyon 
Mountain, in the Adirondacks, for an 
indefinite period. During the shut- 
down a new shaft is to be sunk which 
will give employment to a small num- 
ber of the miners at reduced wages. 

MINNESOTA 

Mesabi Range 

St. Paul Mine May Be Reopened— 
Oliver Starts New Trestle 

Hibbing—It is rumored but cannot 
be definitely ascertained that the St. 
Paul mine of the McKinney Steel Co.,. 
which has been idle for several years, 
will be reopened this spring. 

The first 600-ft. section of a new 
trestle which will ultimately be about 
two miles long is being built by the 
Oliver Iron Mining Co. to afford new 
dump grounds for stripping from the 
Hull-Rust pit. 

Duluth—Total shipments of iron ore 
to the Minnesota Steel Co. and the 
Zenith Furnace Co. at Duluth were 
757,425 tons. The ore was shipped 
from five of the iron ranges, with the 
greatest amount from the Mesabi. 

MICHIGAN 

Efficiency of Labor Much Improved in 
Michigan Copper Country 

Houghton—J. Parke Channing, presi- 
dent of the Seneca Mining Co., recently 
visited the property, and was highly 
pleased with recent developments, espe- 
cially the block of ground being de- 
veloped by the two raises at the south 
end of the 13th level of the Gratiot 
shaft. Sinking in this shaft will start 
at once and continue until the 33d level 
is reached. 

The present surface equipment at the 
Seneca shaft is large enough to continue 
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sinking to the 10th level, which will be 
done. The Gratiot and Seneca shafts 
will then be connected with a drift at 
what is the 33d level of the Gratiot. 

The three mines of the Copper Range 
Cons. Mining Co. have been much un- 
dermanned for some time, due to the 
labor shortage. Although the manage- 
ment has not practiced voluntary cur- 
tailment of production, the effect on the 
metal market has amounted to much 
the same thing. 

Labor in general throughout the Cop- 
per Country has shown a marked in- 
crease in efficiency during the last few 
months, amounting in some cases to 
fully 80 per cent. This, together with 
the increasing use of mechanical equip- 
ment, such as power shovels at the Cop- 
per Range and stope scrapers in the 

mines with flat veins, are all tending to 
reduce mining costs. 

Gogebic Range 

Wages Cut by All Operators Except 
Steel Corporation—Anvil Shaft Down 

Ironwood—The Steel & Tube Co. has 
shut down the Anvil shaft of the Anvil- 
Palms-Keweenaw mine until business 
eonditions improve. The Palms will 
probably continue on a reduced scale. 

Ogleby-Norton, McKinney Steel, Pick- 
ands-Mather, and Republic Iron & Steel 
have all announced cuts in wages 
amounting in most cases to 15 per cent, 
effective immediately or on Feb. 1. Aside 
from the Steel Corporation the other 
range operators have reduced wages. 

Menominee Range 

Dunn and Tobin Mines Down—Pioneer 

Furnace at Gladstone Blown Out 

Crystal Falls—The Dunn and Tobin 
mimes have been closed for the winter, 
and the Odgers has reduced its working 
force owing to market conditions. These 
companies have little ore in stock. 

Gladstone — The Pioneer furnace of 
the Cleveland-Cliffs company has been 
blown out and 275 men are out of jobs 
as a result. There are big stocks of 
charcoal pig in the furnace yards that 
cannot be disposed of, the market be- 
ing demoralized. An operation provid- 
ing hardwood for charcoal purposes has 
also been stopped, releasing 175 men. 

Marquette Range 

Surplus of Labor in All Mining Camps 

Ishpeming—A shortage of water at 
the hydro-electric plants of the Cleve- 
land-Cliffs company has forced the use 
of coal for operating the mines in the 
Ishpeming, Negaunee, Gwinn, and 
Princeton fields. An unusually dry fall 
and winter is the cause. More storage 
capacity is being planned that will ob- 
viate this trouble. 

All iron-mining organizations in the 
Lake Superior region, except those of 
the Oliver company, have reduced 
wages 15 per cent. There is a surplus 
of labor in all mining towns. 

The M. A. Hanna company is remov- 
ing buildings from the American mine 
location to Wakefield, on the Gogebic 
Range. 
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THE MARKET REPORT 

Daily Prices of Metals 

Copper, N. Y. Tin Lead Zine 
net refinery* |——— - = 

Jan, Electrolytic | 99 Per Cent | Straits HY: St. L. St. L. 

27 12.50 31.00 |34.75@35.00| 4.75@4.85/4.70@4.75| 5.20@5.25 
28 12.50 29.50 33.50@33.75 4.75 4.65@4.70) 5.10@5.20 
29 12.50 29.50 34.00@34.25 4.75 4.60@4.70) 5.10@5.20 
31 R250 30.00 33.50@34.00 4.70 4.60 5.05@5.15 

Feb. ] 12.50 29.50 |32.75@33.00) 4.65@4.70 4.60 5.00 
2 12.50 28.75 |32.00@32.25 4.60 4.50 5.00 

*These prices correspond to the following quotations for copper, “delivered”: 12.75c. 
for the week. 

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. E 

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. 
basis of spot American tin, 99 per cent grade, and spot Straits tin. 

Tin is quoted on the 

London 

Copper . : 
amen Tin Lead Zine 

Jan, Standard encase. ac 
Spot | 3M | lytic | spot | 3M | Spot | 3M | Spot | 3M 

27 693 | 70} 77 | 174% | 1804 | 234 | 233 | 24 | 25 
28 673 | 68 | 76 | 1674 | 173 | 234 | 23% | 24 25 
29 | | 
31 67: | 68: | 754) 168% | 1744 | 234 | 23% | 248 | 25% 

Feb. ] 694 70 ~+| 76 | 168) | 173% | 233 233 244 | 254 
2| 694 692 | 76 | 162§| 168% |-22% | 234 | 24 | 25 

The above table gives the closing quotations on the London Metal Exchange. All 
prices in pounds sterling per ton of 2,240 lb. 

Silver and Sterling Exchange 

Silver | | | Silver 

Sterli | Sterli 
Jan. Exchange ‘ae go - London || Jan. xchange | lume "ae London 

; Origin Origin ae aL | Origin Origin aioe 

27 | 386 993 663 | 398 || 31| 385 | 993 594 354 
28 3864 994 644 373 Feb.]| 378% | 993 573 344 
29 3852 994 622 363 2| 3822 | 994 613 364 

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. 

Metal Markets 

New York, Feb. 2, 1921 

No improvement in the domestic de- 
mand for any of the metals has taken 
place during the last week. The prices 
of lead and zinc have continued to sag, 
‘but copper has remained stationary and 
seems to be scraping bottom. 

Copper 

Demand for prompt metal is almost 
non-existent, and our prices, therefore, 
represent offerings, rather than sales. 
‘Orders for delivery as late as April 
have been accepted on a 12.75c. deliv- 
~ered basis, but 183@13.25c. is the usual 
figure for, forward delivery. 

The most interesting feature of the 
“copper market in the last week was the 

plan announced in today’s morning 
papers for financing foreign sales. 
This news leaked out prematurely, and 
the scheme has so far only been pro- 
posed. Definite action may be taken at 
a meeting to be held on Friday. The 
plan essentially is as follows: Four 
hundred million pounds of copper now 
in stock in the hands of those who 
enter into the agreement is to be set 
aside for export. Debentures will be 
issued against this metal, guaranteed 
by the large producing companies and 
by banks, which will pay 8 per cent, 
and will be sold to the public. As the 
metal is sold these debentures will be 
retired. It is also rumored that a cur- 
tailment of production will be guar- 
anteed until the stocks are marketed, 
though whether this means that present 

Monthly Average Prices for January: 

Copper: , 

New York Electrolytic .... 12.597 
London Standard .......... 70.964 
London Electrolytic ........ 79.119 

Lead: 

PO SORES si cwicccivecseyc’t 4.821 
EN Wis osc oxkaeWaswesuees 4.747 

EMMEMI  icsacecedoacaneres 23.387 

Silver: 

New York, foreign ........ 65.950 
New York, domestic ....... 99.500 
SAMMI 5 hi sh ee dthatichos 39.985 
Sterling Exchange ......... 372.650 

Zine: 

PG dinccnsteresusian 5.413 
ERK cavadueaeandenenns 25.262 

Tin: 

dt RT CEETEEEE OTe 31.470 
GUE i cain Ustew'nwah eu eulee 36.000 
Sl ss aes Se cb ewsiinedes 190.464 

URI 4 5 diver rrcter es: 5.258 

I is 6.0.05 Si beidkveewess 48.440 

curtailments will be continued or that 
production will be further decreased, 
we do not know. The plan is merely a 
method whereby present stocks can be 
carried by offering an attractive invest- 
ment to the American public, and ap- 
parently will in no way aid European 
buying. It will, however, relieve the 
producers of the onus of carrying their 
large stocks, and will tend to avoid 
forced sales and cut-throat competition. 

Lead 

Lead is weaker again, owing to a 
pronounced drying up of demand. The 
only sale of any magnitude of which 
we heard was one of 500 tons to one of 
the electrical companies, which aroused 
considerable competition. There is 
some inquiry for forward delivery, but 
most producers feel that the price is 
likely to go up again in two or three 
months, and are not willing to quote 
beyond March. In fact, some interests 
are not anxious to sell even current 
production at present prices. 

Zine 
The continued price recessions are 

resulting in further reductions in pro- 
duction. Anaconda shut down its elec- 
trolytic zinc plant yesterday, and sev- 
eral other plants will run only a few 
days longer, or until present ore stocks 
are exhausted: The galvanizing busi- 
ness is reported improving somewhat, 
but demand for zinc is still weak and 
confined generally to single cars or 
fifty-ton lots. Zinc for forward de- 
livery commands a slight premium, but 
sellers are not interested in futures, 
as sales now made are the ‘result of a 
need for ready money. 
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Tin 
Tin has fluctuated with London and 

sterling exchange, rather than with 
local demand, as usual. Business is 
fair for small lots. Reports of large 
stocks in this country are almost cer- 
tainly erroneous, and no considerable 
quantities of any grade of tin seem to 
be immediately available. 

Straits tin for future delivery: Jan. 
27th, 35.50@36c.; 28th, 34.50@34.75c.; 
29th, 34.50@34.75c.; 31st, 34.25@35c.; 
Feb. 1st, 34@34.25c.; 2d, 383@33.25c. 

Arrivals of tin, in long tons: Jan. 
27th, London, 25; 28th, London, 275. 
Total for January, 1,245. 

Gold 

Gold in London: Jan. 27th, 106s. 3d.; 
28th, 105s. 7d.; 31st, 106s. 1d.; Feb. 1st, 
107s. 2d.; 2d, 107s. 

Foreign Exchange 
The recent strength of sterling is 

well maintained, but the general opin- 
ion seems to be that even if $4 is 
reached that will be a hard point to 
pass. Other foreign money is, in gen- 
eral, slightly stronger than a week ago. 
On Tuesday, Feb. ist, francs were 
7.04c.; lire, 3.64c.; and marks, 1.58c. 
New York funds in Montreal, 128 per 
cent premium. 

Silver 

Since our last report there has been 
a steady decline in the London price 
from 40d. on Jan. 26 to 343d. on Feb. 
1. Selling by China and the Continent 
has been responsible for the weakness. 
During the same period the New York 
market dropped from 66%c. to 57§c., 
moderate business only being done. To- 
day London advanced sharply to 363d. 
on the strength of Indian bazaar and 
China buying, New York also advanc- 
ing to 614c. Buying inquiry for China 
account also developed in the local 
market on the advance. 

Mexican Dollars—Jan. 27th, 503; 
28th, 494; 29th, 48; 31st, 454; Feb. 1st, 
443; 2d, 46%. 

Other Metals 

Aluminum—List prices of 28.3@28.5c. 
are nominal. Outside market 24@25c. 

Antimony — Chinese and Japanese 
brands, 54@58c.; market quiet. W.C.C. 
brand, 63@6i%c. per lb. Cookson’s “C” 
grade, shipment from England, 9c. 
Chinese needle antimony, lump, nomi- 
nal at 44c. per lb. Standard powdered 
needle antimony’ (200 mesh), 7@7ic. 
per lb. 

White antimony oxide, Chinese, 
guaranteed 99 per cent Sb.0;, whole- 
sale lots, 7c. 

Bismuth—$2.30@$2.40 per Ib., 500- 
Ib. lots, and $2.42 per lb., 100-Ib. lots. 

Cadmium—Nominal, $1.40 per lIb., in 
1,000-Ib. lots. 

Cobalt—Metal, $4.50 per Ib.; black 
oxide, $3@$3.10 per lb. in bbls.; sul- 
phate, $1.35 per Ib. in bbls. 

Iridium—Nominal, $325 per oz. 

Magnesium — Crude, 99 per cent, 
$1.25@$1.35 per lb., f.o.b. Philadelphia. 

‘Molybdenum Metal in rod or wire 
form, 99.9 per cent pure, $32@$40 per 
lb., according to gage. 

Nickel—Ingot, 438c.; shot, 48c.; elec- 
trolytic, 45c., f.o.b. Bayonne, N. J. 
Virgin metal in open market 38@40c.; 
remelted, 35@37c. 

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

Osmium—Open market, $70@$80 per 
troy oz. 

Palladium—$65@$70 fer oz. 
Platinum—Firm at $70@$75 per oz. 

Quicksilver—Nominally $50 per 75- 
lb. flask. San Francisco wires $49. 
Quiet. 

*Rhodium—$200@$225 per troy oz. 

Ruthenium—$175@$200 per troy oz. 

*Selenium—Black powdered, amor- 
phous, 99.5 per cent pure, $2@$2.25 per 
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—Guaranteed 50 per cent 

Cr.0; foreign ore with a maximum of 6 
per cent silica, 50@55c. per long ton 
unit, f.o.b. Atlantic ports. 

"Manganese Ore—38@40c. per unit, 
seaport; chemical ore (MnO.) $60 per 
gross ton, lump; $65@$70 per net ton, 
powdered. 

Molybdenum Ore—85 per cent MoS,, 
55@60c. per lb. of contained sulphide, 
New York. 

*Tantalum Ore—Guaranteed minimum 
60 per cent tantalic acid, 40c. per lb. 
in ton lots. 

*Titanium Ores—Ilmenite, 52 per cent 
TiO., 13@2c. per lb. for ore. Rutile, 95 
per cent TiO., 12c. per lb. for ore, with 
concessions on large lots or contracts. 

Tungsten Ore—Scheelite or wolfram- 
ite, 60 per cent WO; and over, per unit 
ow WO:, $3@$3.25, f.o.b. Atlantic ports. 

Uranium Ore (Carnotite)—Ore con- 
taining 14 per cent U:0; and 5 per cent 
V:0; sells for $1.50 per lb. of U;0; and 
75e. per lb. of V.0;; ore containing 2 
per cent U;0, and 5 per cent V:0; sells 
for $2.25 and 75c. per lb., respectively; 
higher U:;:0O, and V:.0; content com- 
mands proportionately higher prices. 

Vanadium Ore—$1.50 per lb. of V.0; 
(guaranteed minimum of 18 per cent 
V:0;), New York. 

*Zircon—Washed, iron free, 3c. per lb. 

*Zirkite—According to conditions, $70 
@$90 per ton, carload lots. Pure white 
oxide, 99 per cent, is quoted at $1.15 
per lb. in ton lots. 

Zinc and Lead Ore Markets 
Joplin, Mo., Jan. 29—Zinc blende, per 

ton, high, $30.55; basis 60 per cent zinc, 
premium, $25; Prime Western, $25@ 
$22.50; fines and slimes, $22.50@$17.50; 
average settling price, all zinc ores, 
$28.63 per ton. 

1Furnished by Foote Mineral Co., Phila- 
delphia, Pa. 
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Lead, high, $53.30; basis 80 per cent 
lead, $50@$51; average settling price, 
all lead ores, $51.39 per ton. 

Shipments for the week: Blende, 
5,173; lead, 1,403 tons. Value all ores 
the week, $220,210. Shipments for 
January: Blende, 25,293; lead, 3,581 
tons. Value, ali ores the month, 
$977,370. 

The larger tonnage of the week was 
purchased on $25 basis. Thursday the 
market was very weak, but recovered 
Friday after about 600 tons was sold on 
$22.50 basis, sellers declining to sell 
more on that basis. Limited purchases 
on $25 basis were again made on Fri- 
day, but as only one buyer was offer- 
ing over $22.50, sales were only 4,550 
tons at noon today. 

Platteville, Wis., Jan. 29—No base 
price for zinc or lead ores. Shipments 
for the week: Zinc ore, 301; lead ore, 
30 tons. Shipments for the year: Zinc 
ore, 1,199; lead ore, 390 tons. Shipped 
during the week to separating plants, 
502 tons. 

Non-Metallic Minerals 

Asbestos — Crude, No. 1, $2,000@ 
$3,500; No. 2, $1,400@$2,000; spinning 
fibres, $400@$1,000; magnesia and com- 
pressed sheet fibres, $325@$500; shingle 
stock, $110@$150; paper stock, $60@ 
$75; cement stock, $17.50@$30; floats, 
$8.50@$15, all per short ton, f.o.b. 
Thetford, Broughton, and Black Lake 
mines, Quebec, Canada; 5 per cent to 
be added as export sales tax. 

Barytes—Crude, 88 to 94 per cent 
barium content, $10@$12 per net ton; 
ground (white) $24@$30 in bags, car- 
load lots; (off-color) $22@$26 in bags, 
carload lots; all f.o.b. Kings Creek, 
S. C. Crude, 88 to 94 per cent, $23; 
ground (white), $45; ground (off color) 
$30@$32 per net ton, less than carload 
lots, f.o.b. New York. Crude, first 
grade, $10 per ton, f.o.b. cars, Mis- 
souri; floated, $28 per ton in bbls.; 
$26.50 per ton in 100-lb. bags; extra 
charge for bags, f.o.b. St. Louis. 

Chalk—English, extra light, 5@5ic.; 
light, 5@6c.; dense, 44@5c. per lIb., all 
f.o.b. New York. 

China Clay (Kaolin)—Crude, $8@ 
$12; washed, $12@$15; powdered, $18@ 
$22; bags extra, per net ton, f.o.b. 
mines, Georgia; crude, $8@$12; ground, 
$15@$40, f.o.b. Virginia points. Do- 
mestic lump, $10@$20; powdered, $25@ 
$50; imported lump, $25@$35; powder- 
ed, $30@$35, f.o.b. New York. 

Feldspar—Crude, $8@$14 per gross 
ton, f.o.b. Maryland and North Caro- 
lina points; $7.50@$10, f.o.b. Maine; 
ground, $27@$30, car lots, f.o.b. Balti- 
more; ground, $17@$21, f.o.b. North 
Carolina points; $17@$21 per ton, No. 
1 ground, f.o.b. New York State; $21@ 
$23 per ton, ground, f.o.b. Maine. 

Fluorspar — Gravel, guaranteed 85 
per cent calcium fluoride and not over 
6 per cent silica, $25 per ton, f.o.b. 
Illinois mines, and $25.50, f.o.b. Ken- 
tucky; ground, suitable for acid, chem- 
ical or enameling purposes, $60; lump, 
$15, f.o.b. Tonuco, N. M. In Canada 
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85 per cent calcium fluoride sells for $20 
per ton, f.o.b. Madoc; output limited. 
Canadian price generally $18 (Canadian 
currency) per ton, f.o.b. mines. 

Fuller’s Earth—$16 per ton, carload 
lots, f.o.b. mines. 

Graphite—Ceylon lump, first quality, 
8@9c. per lb.; chip, 7c.; dust, 54c. No. 
1 flake, 73c.; high-grade amorphous 
crude, 3c. 

Gypsum—Plaster of paris in carload 
lcts 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—Dolomite, 1@2 man size, 
$1.60@$1.65; 2@8 in., $1.55@$1.65 per 
net ton, f.o.b. Plymouth Meeting, Pa.; 
fluxing, $1.65@$1.75 per net ton, f.o.b. 
Howellville, Pa. 

Magnesite, Calcined — High - grade 
caustic galcined, lump form, $35@$40 
per ton, carload lots, f.o.b. California 
points. In Chicago district, $57.70; 
Atlantic seaboard, $61@$63. — 

Dead - Burned — $38 per net ton, 
Chewelah, Wash.; $58@$64, Chester, 
Pa. Austrian grade, $55@$60 per ton, 
f.o.b. Baltimore. (Magnesite brick— 
See Refractories.) 

Mica—India block mica, slightly 
stained, per lb.: No. 6, 50c.; No. 5, 
$1.20; No. 4, $2@$3; No. 3, $3.25@$3.50; 
No. 2, $5.50@$7; No. 1, $8. Clear 
block: No. 6, 55c.; No. 5, $1.75; No. 4, 
$3.25; No. 3, $5; No. 2, $6.50; No. 1, 
$8; Al, $10; extra large, $25; ground, 
$60@$150 per ton (depending upon 
quantity); all f.o.b. New York. Ground 
mica in Philadelphia, $150 per ton. 

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

Phosphate Rock—Per long ton, Flor- 
ida ports: 77 per cent tricalcium phos- 
phate, $13; 75 per cent, $11.50; 75@74 
per cent, $11; 70 per cent, $8.35; 68 per 
cent, $7.85; 68@66 per cent, $7.60. 
Finely ground Tennessee rock sells for 
$8.50 per net ton for 13 per cent phos- 
phorus content, agricultural applica- 
tion; for acid-making, 14 per cent, $9; 
both prices f.o.b. Centerville, Tenn. 

Pumice Stone—Imported, lump, 4@ 
50c. per lb.; domestic lump, 6c.; 
ground, 4@7c., all f.o.b. New York. 

Pyrites—Spanish fines, per unit, 12c., 
c.if. Atlantic seaport; furnace size, 
163c.; Spanish lump, 14@16c.; domestic 
fines, f.o.b. mines, Georgia, 12@14c. 

Quartz—(Acid tower) fist to head, 
$10; 13 to 2 in., $14; rice, $17; all net 
ton, f.o.b. Baltimore; lump, carload lots, 
$5@$7.50 net ton, f.o.b. North Carolina 
mines. 

Sand (Glass)—Dry glass sand, $4 per 
net ton, f.o.b. cars Mapleton, Pa. Sand, 
f.o.b. Ottawa, IIl., is $3 per ton; $2.50 
on annual contracts. Sand at Klon- 
dike, Gray Summit and Pacific, all in 
Missouri, is $2.50 on contract; some 
outside sales have been made at $4. 
St. Louis, open market, at $3.50; con- 
tract price on large quantities, $2.50; on 
small quantities, $3. 

Sulphur—$18 per ton for domestic; 
$18@$20 for export, f.o.b. Texas and 
Louisiana mines. Market quiet. 

Talce—Paper making, $12@$22 per 
ton; roofing grades, $9.50@$15; rubber 
grades, $12@$18; all f.o.b. Vermont. 
California talc, $20@$45, talcum powder 
grade. Southern talc, powdered, car- 
load lots, $12@$15 per ton; less than 
carload, $25, f.o.b. cars; freight to New 
York $5.25 per ton, carload lots; less 
than carload lots, $9.25. Imported, $40 
@$50; Canadian, $20@$40 per ton. 

Mineral Products 
Arsenic—White arsenic, 103@11c. per 

lb.; sulphide, powdered, 15@154c. per 
lb. in carload lots. 

Sodium Nitrate—$2.85@$3 per cwt. 
ex vessel, Atlantic ports. Market quiet. 

Sodium Sulphate—For 95 per cent 
material, $22 per ton, f.o.b. mines, Idaho 
and Arizona, spot and six months’ 
contract. 

Potassium Sulphate—Domestic, $220 
@$230 per net ton, basis 90 per cent, 
f.o.b. New York. 

Ferro Alloys 
Ferrocarbontitanium—For 15 to 18 

per cent material, $200@$225 per ton, 
f.o.b. Niagara Falls, N. Y. 

Ferrocerium—Per Ib., $12@$15. 

Ferrochrome—Carload lots, spot and 
contract, 60 to 70 per cent chromium, 6 
to 8 per cent carbon, 16@17c. per lb. of 
chromium contained; 4 to 6 per cent 
caibon, 17@18c., f.o.b. works. 

Ferromanganese—Domestic 76 to 80 
per cent, $110, f.o.b. seaboard bases; 
resale, $100; English, $110, c.i.f. Atlan- 
tic seaports. Spiegeleisen, 18@20 per 
cent, $45, f.o.b. furnace. 

*Ferromolybdenum—Standard grades, 
earrying from 50 to 60 per cent molyb- 
denum metal, with low sulphur, phos- 
phorus, and arsenic, $2 per lb. of con- 
tained metal, f.o.b. works. 

Ferrosilicon—For 10 to 15 per cent, 
per gross ton, f.o.b. works, $55@$60; 
50 per cent, $78@$80; 75 per cent, 
$140@$145. 

*Ferrotungsten—Domestic, 70 to 80 
per cent W, 55@60c. per lb. of con- 
tained tungsten, f.o.b. works. Foreign, 
60c. 

Ferro-uranium—35 to 50 per cent U, 
$7 per lb. of U contained, f.o.b. works. 

*Ferrovanadium—Basis 30 to 40 per 
cent, $5.75@$6.75 per lb. of V contained, 
according to silicon coritent, f.o.b. 
works. 

Metal Products 
Copper Sheets—Current New York 

list price, 21ic. per lb.; wire, 153. 

Lead Sheets—Full lead sheets, 84c.; 
cut lead sheets, 8%c. in quantity, mill 
lots. 

Nickel Silver—333c. per lb. for 18 
per cent nickel. 

Yellow Metal— Dimension sheets, 
19%c.; sheathing, 19c.; rods, § to 3 in., 
16%c. 

1Furnished by Foote Mineral Co., Phila- 
delphia, Pa. 

Zine Sheets—$11.50 per 100 Ib., less 8 
per cent on carload lots, f.o.b. smelter; 
zinc plates, 10c. per lb. 

Refractories 

Bauxite Brick—56 per cent alumina, 
$160 per 1,000, f.o.b. Pittsburgh. 

Chrome Cement—40@45 per cent 
Cr.0;, $45@$50 per net ton, and $55 in 
sacks, carload lots, f.o.b. eastern ship- 
ping points. 

Chrome Brick—Straights, $80 per net 
ton, shipping point; arches, keys, 
wedges, $85; splits, soaps, $100. 

Fire Brick—First quality, 9-in. shapes, 
$55@$60 per 1,000, Pennsylvania, Ohio 
and Kentucky. Second quality, $45@ 
$50. 

Magnesite Brick—9-in. straights, 
$100 per net ton; 9-in. arches, wedges 
and keys, $105; soaps and splits, $120. 

Silica Brick—9-in., per 1,000: Chi- 
cago district, $65@$70; Birmingham, 
Ala., $56@$61; Mount Union, Pa., $50 
@$60. 

Iron Trade Review 

Pittsburgh, Feb. 1, 1921 

A more hopeful sentiment pervades 
the iron and steel trade, particularly in 
the east, but no material increase in the 
volume of business can be traced, thus 
far at least, to the improvement. The 
independents had no back orders to fill 
at the beginning of the year, but the 
Steel Corporation had a large volume 
of specified business, and naturally the 
unfilled business is diminishing. The 
Carnegie Steel Co. still operates at 
about 96 per cent of capacity, and the 
National Tube Co. is running full, but 
the wire subsidiary, together with the 
subsidiaries at Chicago and Birming- 
ham, is gradually tapering off in oper- 
ations. The Steel Corporation’s opera- 
tions as a whole, however, are probably 
nearly if not quite 90 per cent. 

Rumors of price cutting in most 
finished-steel products continue, but are 
not usually verified, and it is to be noted 
that if there was as much cutting two 
or three weeks ago as was then reported 
some of the market would probably 
have broken open by this time. On 
the whole, the market can be reported 
steady at the Industrial Board schedule. 
An actual increase in demand is 

expected by April 1, though no one 
predicts even moderately full operation 
for the mills before next Oetober. 

Pig Iron—Foundry pig iron has been 
offered by furnaces at $30, Valley, or 
$1.50 under the previous quotation, 
without important tonnage being 
moved. Bessemer and basic remain at 
$32 and $30, Valley, with no inquiry. 

Semi-finished Steel—Nominal asking 
prices remain at $45 for billets and $47 
for sheet bars, with consumers showing 
absolutely no interest. 

Charcoal and Coke 
Charcoal—Willow, 7c. per lb. in bbls., 

hardwood, 5ic. per Ib., in 250-Ib. bbls. 
Barrel charge is 35c. additional. 

Connellsville— Furnace, $6.25@$7; 
foundry, $5@$5.50. 
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METAL STATISTICS 

Monthly Average Prices of Metals Antimony and Quicksilver 
Antimony (a) Quicksilver (b) 

$ ---New YorK—— — ew york-—— 

Silver 1920 - 1921 1920 1921 
—New York—— ——London——. Sterling Bucheage NII So oie a he hon oe gu em ep Rie 10.577 5.258 90. be 48.440 

1920 1921 1920 1921 1920 February ReulieG deeehos Giese uta 388 omnes 84.432 432 ...... 
EE O00 hte Nha SSK S ée eK Se ee SAE. cpenieacecei® MUEE:: gi ce ee 

NT sns~+++~ a ee ee ee ee ne ees oe cethene cent 10.500 “71.22: 102.192 722.2: 
— M51 ||... s- 3: TD 370 oe ok LAs MN iioriciaeh ke acai tale ny eee ai eke cae eo Smee ke 
A ril ROPE AS ER 119. 779 fatal 68.848 Moki, 392.438 Sie Gee June CRC LCR eT Cee ee re ee ee ee ee ee 8.289 euler se 90. 154 teeaee 

Bei dhhiwe sees 102. 585 Be aL od 60.010 EG. 383.360 rt at: July PEMT OED EVES Oo Ow ON CEH ED OC ROC RAE OS 7.500 eonece 90.333 eoecce 

eee 90.957 |||... a. ares Rt 75 i 5s 16 Se biach-aS's 4s Ed ee eho OO beets _-. ae 
ates oa. drs sa ener) 25.5 ao. =o, — eae cecatacw poles Gam emeen PREM . aSbai< Bue iwsccs 

ett. Le mas 360.404 ||. 1]! - ON ey Ne iat lc grit genie OsPee hccsne’ Eee incces 
September.......... opus. ou ww —.0 ae ee eres om SED 5 ahaa « SOME ikesecc 
WMI Soe oo) 83. 480 his Jigs “2.907 ...... 346.460 ...... IRR ON Orc cee Oe a Se | es 49. 577 eecces 

November ; ee Scan 50.952 See 342 333 iit ia a aon 
December.......... O74... ae ee eaten ieee. 5 aeaeniotin (a) Aa quotations in cents per lb. for ordinary brands. © Quicksilver in 
UE ca ge he oi 100.900 ...... ye eee 364.840 ...... dollars per flas 
New York quotations cents per ounce troy, 999 fine. London, pence per ounce, Pig Iron, Pittsburgh 

sterling silver, 925 fine. Bessemer Basic o. 2 Found 
c 1920 1921 1920 1921 1920 192 
opper January lista a's ae $40.47 47 33.96 $39 88 31.96 $39. 86 33.88 

N York. London ED tesscscese SM Sse 6es Se, tf wenee, “SRO «<6 @etees 

“Siete tended «= Mioctrelyte set seick bac is oe CO ee B40 
1920 1921 1920 1921 1920 1921 SE erosassay ores a A tas [2 dears a3’ 4e acai 

a 918 12.597 118.095 70.964 123.238 79.119] Juri oo 44-88... 45.36... 
PRCRET oiccinsceta ce See. bkece SGN vs sess SEO.TOO lk ctu Ra int Wekivacs coke 47.21 arte, 47.42 Pasay 46.56 eh eg 
OS Ea CER. © xsciesw-ww 109. 533 eae UR. Seek ese August... ee 48.90 es 49.88 are ey 49.35 casi 
i ak evi dinn 18.600 ...... 103.025 ...... 111,500 ...... Soieeke: 48.90 ..... 49-88 0... 49.35 ono, 
RCC chee ee awe’ SOE kas cs DELTeO  .cvese SOE gp atetee a October... ; 49.21 ator 44.38 nS aes 48.58 pan oe 

June ka wss cecal bie J BOM ns ses Nw ee November 4] % ae ae 39.20 amie oe 42.61 er ae 
is cA Kone aed ee ee ee SS eee December oro 36.96 ta: 34.90 aes, 37.73 ea 
Ro css case REE vases ee. .s0s ge ane oeS oe Seo es ; es 
September.......... OAS oes: MMCEOS os sdes SOR COED. © odin aie. ose 44.45 ; 43.85 44.93 
October............ a eee wes. 104.905 ...... Sanat Lama Or > RES Pep. FARES 
November.......... We0ST occ... 84.807. ...... 94.614 ...... a dollars per long ton. 
December.......... [Ree skease SOE Ssacans 85.905 3 ...%.% : 

rate aes em seme Hn ees Ew Monthly Crude Copper Production, 1920 
New York quotations, cents per lb. London, pounds sterling per long ton. September(a) October(a) November December 

or Alaska shipments........... 1,635,677 4,984,219 12,802,696 6,631,700 
5 Arizona Copper............. 3,000,000 2,800,000 2,800,000 2,650,000 

—New York—. —St.Louis—. ——London—~ | Calumet & Arizona......... 4,292,000 3,802,000 3,486,000 3,300,000 

Ta Ra. citi ae ae ee ee 6,500'000 7,000 5,330°0005,000°000 baahie ce 561 4.821 8.300 4.747 47. 095 23.387 | Inspiration................ ,500, ,000, »350, ,000, 
eet ts: - oy bape epee: lariat 663,219 "750,814 "671,752 ‘000 

ee a oa sek isk DE. vncess ED one 26: I i asc a te wa 4,549,140 4,582,293 4,505,232 4,373,123 
is danetisceveses 6a 8.902 12.22! ED saxon 39.225 3112! New Cornelia.............. 3,314,000 3,450,000 2,670,000 2,688, 456 

ES eee BSF6, an0i'0s Bien? wo ss S0:408. 2... Old Dominion......,....... 1,957,000 2,912,000 + =2,563,000 + 2,655,000 
ct otnce cece a .:.... 5 eee 34.330 11... Phelps Dodge.............. 6,381,000 5,309,000 5,492,000 5,850,000 

MN Ga eveieususnt i eeeees Bee ...... 34.960 ...... Shattuck Arizona........... 166,513 _ 206,772 OE nse s ci 
eco cn 5 ct —_—... 8.725, 11. !: — ... sewn deni Xawannes 4,502,000 3,990,800 3,975,000 2,975,000 

H ae... atte ae 35.452 |... |. United Verde.............. 4,837,000 5,858,000 4,030,000  3;260'000 
} eae F070. asses fl a 35.238 ...... United Verde Extension. .... 3,327,644 3,864,756 2,642,812 3,204,258 

November............+- 6.139 -...+. oi a otto Calumet & Hecla........... 7,278,215 7,945,502 7,326,763 7,507,712 
i December..........--.. tare «Sas ee one. eas Ji1*** | Other Lake Superior......... 6,000,000 6,000,000 6,000,000 6,000,000 
f Nii hg acid ae i rene I befnisscks HN So Pe 11,100,000 11,000,000 11,100,000 10,500,000 

New York and St. Louis quotations, cents per lb. London, pounds sterling | East Butte................. 1,634,260 1,626,980 = 1,658,860 = 1,538,760 
! per long ton. Nevada Cons.............. 4,650,000 3,850,000 3,950,000 3,000,000 

Tin Chind............ccecccec 5,161,894 3,933,435 4,000,000 2,999,000 
t a 8,420,000 8,000,000 9,120,000 7,500,000 
| a ct PS | Reston enatione 2020222: 1,600,000 1,600,000 1,600,000 1,600,000 
| Baga ae 1928 coat rats teed 4 | Others, estimated........... 13,000,000 10,900,000 10,200,000 11,400,000 
' e ~VVUU wee eee . 5 i ye ee ee 

SE MNOS 00565 59.932 ...... 395.750 ...:... Total United States....... 104,919,262 105,231,571 106.700.178 95,709,009 SOME iad a. |. 369.489 ooo. iiaues Ges aad eines, 
i CPTED io ncene 62.115 ...... 4/813 GING osid cle auis o'0'0 10,132,777 9,626,502 7,143,610 6,331,559 

32 ae ore oy es teeees ore cia Imports in blister, ete... .. . 20,428,866 24,559,763 31,148,088 34,619,919 

3-90-22. omen *°*°? oot eee Grand total... .--.++.++ 135,480,905 139,417,836 145,291,876 136,660,487 
, GIO wcccces ae “ec scedss ‘ ri ‘olumbia: 

39 310 oo a 3 prea gee: a oe neny’ Granby Cons.............++ 2,239,174 2,293,500 2,465,585 2,665,018 
oFtU a ccc a a. eee Ow OXICO..ccccccccvecs eocce 

4 SRINEE sb ovewe 36.854 ..,... 241.080 ....... (LSE a sip ipalinicee 440,720 — 617,200 771,680 1,014,160 
| BENEE. dpsncs 34.058 ...... 212.440 ....... Cananea. Deas Niesices 3,500,000 3,500,000 3,500,000 3,700,000 

eae nT Ee elps ge exican 
i WOR i cidsinedisass 46273. oc 60% SOMOS ck sens ° SIRO kee ce properties............... 1,617,000 1,817,000 2,6607000 2,468,000 
| New York quotations, cents per lb. London, pounds sterling per long ton. Other foreign: 
| Cerrode Pasco.............. 4,360,000 4,698,000 3,612,000 4,258,000 

Zine Chile. . i ahha: dia dioten te 9,496,000 9,420,000 8,859,984 ......... 
es le ac None 2,697,696 3,174,624 .....2..: 

—St. Lene ——Londoa— ene Bishan. °°: 1,560,000 1,740,000 1,548,000 i,604,000 
1920 1921 1920 1921 7 ; 

Oia iii ivstisvasiixtid: -inasaysibs 9.133 51413 58.643 25.262 | Comparative annual copper production follows: 
February ee eer eee ewer eeserseses sears ee R708 sth Eee cele 1918 1919 1920 

cL cash aaddls swan vetee ys +2 Se isos 53.467 ...... 
ee ie ee te oot ad) cic A oes ee srs SE EE Oe TO 165,431,568 135,733,511 121,903,744 
cited oid has s' qin smoaaie Conc Mo saes ND ehiveccesedbesdtnns 160,011,364 111,649,512 117,450,000 

SN iis dda nadine eth? ces oo a mene BE nso Se ioc. le cee ccd ci dhdiad 185,525, 168 102,040,460 120,309,316 
ME taietLSapipnsnsndes 1: -seeneets F.9e -S...: 41.686 <.:..: SES rte ate kkenenn shen 163,207,096 98,808,998 116,078,871 

ion ee a stein use ypagh okt s+ eases UMD sv th wicked nee Me nicte 181,070,350 92,652,975 114,964,207 
ta ale lake Sp ai wa con cs 39.690 ...... Ship pleat er ane Fes 166,723,599 95,856,570 116,107,856 

Ss tee es ae ery do Cee kses 39.756 ...... CN Cs sn tnnbdeas ous kone 159,329,031 100,369,247 109,729,510 
TA ic ces tib a s icig Su nies 5/3 65. ro eee 27. ra Sa eae Entts sina ee eee 157°992'487 iearen'ave (a) loses 

Pe it atd-ld wR 784 ‘5.8 iia an : Divi wigtd Eee ee ‘ 703, a) ‘. 
ORME. «3 604000056. eee enrt cetieasions | MDs a<or0edhatve ba9 ane 168,638,775 115,143,143 (a) 105,231,571 

ee See See eT tee ee Reye's Pe ses ee SIRE. osc csncceicsenves 159,217,588 ©. 117,289,735 106,700. 178 
' * 1New York and St. Louis quotations, cents per pound. London, pounds sterling UN 5.5 0:0 0'e'p's'00e 6 hn¥s 161,801,916. 102, 997, 633 95,709,009 

eer long ton. (a) Revised 
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COMPANY REPORTS 

Cape Copper Co., Ltd. 
Copper; South Africa, India. 

A report of the Cape Copper Co., Ltd., covering opera- 
tions for the year ended April 30, 1920, in the Cape Colony, 
and to Aug. 31, 1920, in London and India, states that the 
revenue of the year has been derived chiefly from the small 
output of the incomplete plant at the Rakha Hills mines, 
in India, which was expected, according to the report, 
to be ready to produce the full output of 250 tons of 
copper per month before the end of 1920. 

Mining operations in Cape Colony were suspended in May, 
1919. Production for the three weeks prior to the suspen- 
sion amounted to 520 tons of 16.2 per cent copper ore and 
198 tons of 5.2 per cent ore from the Ookiep mine. The 
output of the Nababeep mine was 2,333 tons, assaying 
4.7 per cent copper. Reserves at the mine are estimated 
to be 90,000 tons of 5 per cent ore and those at the Rakha 
Hills mines at 354,688 tons of 3.66 per cent ore. The ac- 
counts show a deficit of £163,627 18s. 10d. as follows: 

PROFIT AND LOSS ACCOUNT 
DEBITS 

Mining costs, viz.: £ s. d. 
Ookiep mine, including ANNI «5.6 656,0 sie occ eamicoreis 14,264 9 4 
Nababeep mine, including depreciation. . = 6,589 2 5 
Narrap mine, including depreciation.................. 151 19 - 
Relief of distress fund, Namaqualand................. 1,000 0 0 
BOOM EIT oe cc ap cenew bucsa sc taceceeantoee 100,078 14 1 
Trial mines and cost of inspections................... 406 15 5 
Transport and shipping in the colony................. 9,489 5 8 

131,980 6 3 
Management in London. ..........0ccccccccscccccece 6,502 18 a 
REO OE UN 5 6 sic 606,000 bb dk Obaee dwn we 20,570 0 7 
WEEE CRIES 5.5 Siok ve ckocccccwssceicewee 9,232 5 5 

WOMEN cP veiw ad hed deacuindees sdedagecns whueweey 168,285 10 7 

CREDITS 

COO ORO ONE TRU IN oo.i5: sono 0:06 Kirk 0 tS hs Be eee 3,127 12 4 
PE PRON ne ac Co cheb at eke teen ed baweecnauas 1,529 19 5 
Pe CURIE COWS kk Fate kee cccccccdas vescucwnens 163, 627 18 10 

ROR oink tdemensd wleecsgctwedcdaeeohedweceeedes 168,285 10 7 

DEBITS 

POON: RON IID 66.6.6 Ssikdin sisls peas sacks vae« ons 163,627 18 10 
Balance from profit and loss account 1918/19.......... 501 0 7 
Taxes outside the United Kingdom................... 514 12 7 

MN 566 ince re Rbt haces ae eePeNne Cee ereeennee 215,643 12 0 

CREDITS 

Transfer from income tax provision................... 25,972 12 11 
MRR. Sate Ce DURES CRE RIRES Sad ERRORS ORAMEOO HS 189,670 19 1 

RNS a sith one ced Ret U dK Chea dar ae eae nada 215,643 12 0 

The company is capitalized at 400,000 ordinary shares of 
£2 each, of which 360,000 have been issued, and 75,000 6 
per cent cumulative preferred shares of £2 each, of which 
45,000 have been issued and fully paid. An issue of £120,- 
000 of 8 per cent convertible debentures has been made. 

Sulphide Corporation, Ltd. 
Lead, Zinc; New South Wales 

A report of the Sulphide Corporation, Ltd., for the year 
ended June 30, 1920, states that the net profit after pay- 
ment of income taxes, London expenses, royalties, and other 
items amounted to £2,874 6s. 8d. Mining and milling opera- 
tions at the Central Mine were suspended throughout the 
year because of labor troubles. At the Cockle Creek works, 
smelting and refining operations were continued on a re- 
stricted basis. 

The acid and superphosphate plants worked intermittently 
throughout the year, the production being 13,222 tons and 
17,398 tons respectively, compared with 15,524 tons and 
25,448 tons in the previous year. 

The Seaton Carew Zinc Distilling Works, in England, 
felt an ore shortage due to the difficulty of obtaining sup- 

plies from Australia. A total of 8,362 tons was treated, 
yielding 2,817 tons of zinc. The working account follows: 

DEBITS 

Ore, concentrates and other products on hand in England £ s d. 
Ste Rumtraa TORO TG, USEF. co. vccscccccccccecseccs 227,149 9 lf 

Central Mine 
WOOGIE, MOMEROROMSS, O40, «55. 5c coi sccccccccceccaae 73,523 13 7 

Cockle Creek “ 
Wages, purchased ores, fluxes, freight, maintenance, etc. 374,762 2 it 

Central Zinc Works 
Wages, purchased ores, maintenance, etc............. 151,687 7 6 

Freight and charges on produce..............0000-e00e 2,411 8 7 

Paced cedencucdenkecewesGatedaauds co odiadtas 829,534 0 6 
Balance, andidoel to profit and loss account.......... 32,394 12 0 

861,928 12 6 
CREDITS 

atte heey ee OC CECT OPRE EC PETE re eter e 810,023 18 9 
Lets im transit, June 30, 1999... 2... ccccccccccccccecce 57,326 if 3 

752,697 7 6 
Products in transit at June 30, 1920................... 5,952 18 7 
Ore, concentrates a a products 
On hand June 30, 
MN ba a Ghat cad oe bud wa Wed PAE Raa ee 27,561 15 0 

On hone June 30, 1920 
PCa ia ctc cadedcukiexiatavazeckcuceedened 75,716 11 5 

RMS ak awc baa chaddek ache da dwowsduaanecedaaeus 861,928 12 6 

The company capitalization consists of 600,000 preference 
shares of £1 each and 600,000 ordinary shares of 15s. each. 
During the year an interim dividend of 5 per cent was 
paid upon the preference shares (£30,000), and a final divi- 
dend of 10 per cent on the preference and 15 per cent on 
the ordinary shares (£127,500). Accumulated profit on June 
30, 1920, amounted to £437,006 10s. 4d. 

Mining Dividends for January, 1921 
The following is a partial list of dividends paid by 

mining companies during January, 1921: 

Mining —, paises _Compeaten s in Per 
he United States Situation Share Totals. 

Am. eninan Pe Taweakiswadkiadshane'e U.Ss $1.50Q $146,071 
BEE OE oo wee Cadoaddenewne U.S 1.25Q 39,855 
CREE, Bio bikinis dnascaccsawacces Ida. 01M 26,050 
CR OE: Oe 6 oo ccc cc sccece sews Utah 01K 10,000: 

SS er eee rere Utah 01K 6, 
pO Se ee riz. .50 g 373,557 
North Star Mines, g.........-cccccces Cal. .03 7,500: 

IER acincsdenenedicnedne U. 8. 2.50Q 1,125,000. 
Tamarack & Caster, Mii atvukedsuaaes Idaho .04K 75,09 
‘Tomepels DOMMONE, % Ge... cscccccceccce Nev. ‘8 75, 
Tonopah Extension, Mitriadadcare weeks Nev. .05 64,140 
pe a eer Ariz. -15Q 204,455. 
U. 8. Sm., Ref. ‘€ Es xocc buds kdi U. S.-Mex .50Q 175,557 
U. 8. Sm., Ref. & Mining. WE eepcslv'ns U. S.-Mex. .874 Q 425,555 
Vanadium COPPOTRUOR. 665 orvcccccegess Col. 1.00 Q 373,334 

a and £ noe Companies in 
Canada, Mexico and Central America 
sane Corp. Eaggheninves<suesweevs que $3. 2 g 91g a8 
BRONCOS COR ig PEs ccc ccccccccccccese ue. k b 

Dome Min —s tg VedthbwencuUakanedaes Ont. .25Q 100,000 
Hollinger Ceurel. Gag dscuececucee es Ont .05 M 246,000 

IG ace ccddusisekines dane B. C.-Mex .05Q 99,208 
Kerr Lake, s. eobait imuaaeiwaennaneca Ont. .124 K 75,000 
Lake Shore, g Se Seah ndakewin PCE Ont. .02A 40,000 

‘Melateeedorns SE ny ere Ont. .05Q 182,014 
N. Y. & Hond. Ros., 8. g.......-.0000+ Cus: 208 ,000 
TERI Bison cede vcccncecestscescsad Ont. .50QX 600,000 
Silversmith (Slocan Star), s. 1. z........ Dean. \o geame K 25,000 

A, annual; K, irregular. M, monthly. Q, quarterly. X, includes extra. 

Alvarado Mining, Inspiration Consolidated, McKinley- 
Darragh, and Portland Gold mining companies all an- 
nounced passing of dividends due at this time; but the 
U. S. Smelting, Refining & Mining Co. only reduced its 
common dividend to 50c. from the $1.50 paid since Sep- 
tember, 1919. Gold Chain, Grand Central, North Star, and 
Tamarack & Custer companies reappear after intervals 
ranging from six months to eight years. 

De Beers Consolidated Mines paid 75c. on its “American” 
shares on Jan. 27; Rand Mines, Ltd., English and American 
shares are now interchangeable, at rate of two American 
for five English shares, through the Bankers Trust Co. © 
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“MINING STOCKS 
Week Ended January 29, 1921 

Stock 

Adventure...... 
Ahmeek 

Allouez Ressdinoice aisles 

Arcadian Consol. oo 
Aris, Soom 1. .o.6 es. 

Big Ledge.......... 
Bingham Mines.... . 

Calumet & .. 
Calumet & Hecla.. 
Canada oe 
Centennial.. wee 
Cerro de Pasco...... 
Chile Copper 
Chino.. 
Columbus Rexall. . 
Con. Arizona....... 
Con. Copper M..... 
Copper Range...... 
Cry: 2 ag (new) 

Davis-Daly.. 

East Butte......... 

First National 
UII ciiin ss 

‘Gadsden Copper. . 
Granby Consol...... 
Greene-Cananea..... 

ee 
Howe Sound........ 

Inspiration eee. ; 
Iron Cap.. 
Isle Royale.. ee eg 

Kennecott.......... 
Keweenaw.......... 

Lake Copper........ 
SS OROD: <<succeeews 

Magma Chief. . 
Magma Copper.. eS 
MRE lx cua 
Mason Valley. 
Mass Consolidated. . 
Mayfiower-Old Col. . 
Miami eee: abs 
Michigan. . Eas 
DES soos Ss. 
Mother Lode (new).. 

Nevada Consol...... 
New Baltic......... 

Ohio Copper........ 
Old Genieien retouch: 
AMIN is cK 0cos 

Phelps Dodge....... 

Quincy. . . 

Ray Cenesiideted.. 
Ray Hercules. . 

St. Mary’s Min. bd. 
Seneca Copper...... 
a 

Shattuck Arizona.... 
South Lake......... 
Superior Copper..... 
Superior & Boston... 

Tenn. C. & C. cfs... 
Toulumne.......... 
United Verde Ex.... 
Utah Consol........ 
Utah ep: iokea's 

SS at oy 

ere ee 

Internat. Nickel..... 
Internat. Nickel, pf.. 

National Lead...... 
National Lead, pfd. . 
St. Joseph Lead..... 

ee 

Am. Z. b. #8 .-.55.% 
Am. Z. L. & S, pfd. . 
ButteC.&Z....... 
Butte & a 
Callahan Zn-Ld.. 
New Jersey Zn...... 
Success. . er 
Yellow Pine........ 

* Cents per share. 
SA, Semi-annually. BM, Bi-monthly. 

+ Bid or asked. 

Exch. High Low Last 

COPPER 
Boston SES Sas ee 
Boston 53 50 53 
N. Y. Curb vs i 
Boston 21 20 20 
New York 393 372 393 
Boston 23 22 23 
Boston 8} } = 

N. Y. Curb Te fs 
Boston peak oe 8] 

Boston 494 483 493 
Boston 249 245 245 
N. Y. Curb Sioned sa Soelscsh came 
Boston 10 10 10 
New York 323 303 303 
New York 123 113 123 
New York 222 22} 223 
Salt Lake *34 =*333 -*34 
N. Y. Curb Jee hen cuttehe i 
N. Y. Curb 3 2} 
Boston 34 33% 334 
Boston Curb *50 *35 *48 

Boston 7 i 65 

Boston 93 } 93 

Boston Curb *90 *80 *85 
Boston 25 23 23 

N. Y. Curb eee ee 
New York 25 22§ 233 
New York 23 222 22? 

Boston : 3% 3} 
N. Y. Curb 33 3 5 

New York 354 344 343 
Boston. Curb .... «... 7 
Boston 213 20 21 

New York 20} 193 193 
Boston stig. ik glad 13 

Boston 3 3 3 
’ Boston 2 1} 2 

N. Y. Curb nike cae ee 
N. Y. Curb 23 23 23 
Boston Carb ....0 ees *8 
Boston 2 Ii 3 
Boston 23 23 23 
Boston 4t 4i 43 
New Yok 19} 183 18% 
Boston Saat ters 3 
Boston 46} 444 46 
N. Y. Curb 54 53 53 

New York 113 113 113 
LS rs 3 
Boston 16% 153 153 
N. Y. Curb ce oe *5 
Boston 12 11g 11% 
Boston 3 3 2 
N. Y. Curb Oe eae 
Boston 20 193 193 
Boston 29 29 29 

Open Mar. gta ep sig 
Boston 40 39 40 

New York 133 123 13} 
Bostea Curb. 3h. O50 

Boston 33 31 33 
Boston 19 183 19 
Boston 13 1 13 
New York 63 6 6 
Boston 1 1 1 
Boston 4 32 33 
Boston 13 iF 3 
New York 9 83 9 
Boston *55 55 %55 

Boston Curb *29 *27 *28 
Boston 44 4 4) 
New York sys 35 57 
Boston ew 23 
Boston coe Oe wiae 2 

Boston o75.. S60. 775 
Boston 13 14.013 

NICKEL-COPPER 

New York os. 5% 153 
New York ewatheaeee 75 

LEAD 

New York 73 zak | 92h 
New York 104 104 104 
New York 125 12 123 
Boston Curb ‘ *6 

ZINC 

New York 9 9 9 
New York 292 26% . 26% 
New York 5% 5 5 
New York 133 13 133 
New York 63 5} 6 
N. Y. Curb bid oie te 
N. Y. Curb *3 *2 *2} 
Los Angeles [a *45 

; Seis re. 
‘K, Irregular. I, Initial. 

Last Div. 

Sept. ‘20, Q "$050 
Mar.’19° 1.00, 
Nov. ’20, Q 1.00 
eu tt 4 

Pack ‘is, “ to emes 

Dec. ’20,Q [. 
June 20, Q 5.00 

Dec. ’18, SA 1.00 
Dec. ’20, Q 1.00 

Sept. ’20,Q 9; 373 

Dec. ’18,Q* 05 
aus ica? “ 

Mar.’20,Q  .25 
Dec. ’19,-A .50 

Feb. ’19, SA 15 

May ‘19,Q. 1.25 
Nov. ’20,Q .50 

Ban. *21; 7715" 
Oct. ’20, Q 1.00 
Sept. "20, K a2 
Sept. ’19, SA .50 

Dec. ’20,Q . 50 

ace OS ‘a 

Sept. ’20, Q 25 
pe 99, Maes 

Oct tia; 3 Semen a 

Dec. '18,Q 1.00 
June ’20,Q .50 

Jan. ’21,Q 2.50 

Mar. ’20, Q 1.00 

Dee. ’20,Q ae 

June ’20, K 2.00 
sect ino stg 

June ’20,Q oa9 
me were ay 

May ’18, 1 1000 
May ’13, .10 

Nov. ’20,Q 50 
Sept. ’18, 25 
Dec. ’29, Q 1.50 
Dec. ’17, 30 

Dec. ’20,Q 1.50 
Dec. ’20, Q ee 
Dec. ’20, QX .50 
Dec. 15, .05 

May ’17, 1.00 
Nov. ’20, Q 1.50 
June "18, .50 
Sept. ’17, 1.25 
Dec. ’20, Q .50 
Nov. 20, Q 4.00 
July ’16, .03 
Sept. ’20,Q .03 

Q, Quarterly. 
X. Includes extra. 

Stock xch. ¢ ow Last ast Div. Exch High L L Last Di 
GOLD 

Alaska Gold........ New York qt 3 Be curiam sareee-sea ws 
Alaska Juneau...... New York 14 I Ree rt eer eee 
Carson Hill......... N. Y. Curb. eas anes ME le ie be le Fate tae 
Cresson Consol. G... N.Y. Curb en ® aithals RY June ’20,Q = $0.10 
Dome a. ... Toronto eects «Gere ghee 
Dome Mines.. New York 123 Wg 124 Jan. ’21,Q 25 
Golden Cycle....... Colo. Sprgs. {.. cots S82 Deo. 20,0 02 
Goldfield Consol.. N. Y. Curb *g *6 *7 Dec. 19, .05 
Hollinger Consol. . Toronto 6.72 6.30 6.65 Dec. ’20, BM .05 
Homestake Mining... New York 50 50 50 Sept.’ 19, 50 
Kirkland Lake. . Toronto ee IPR Moca ate sy Sim ale 
Lake Shore......... Toronto 2% 0:20 1.2) den. "2h, & 02 
a Toronto 1:90 0.83 1.85 Jan. °21, K 05 
Porcupine Crown.. Toronto *21. *20 *20 July ’I7, 03 
POPGIANG. . ns. 50.0 0s Colo, Sprgs. {.... .... *60 Oct. ’20,Q 01 
Reorgan. Booth..... N.Y. Curb *5 *4h *44 May ’19, 05 
SOUP NO nsx «sere N. Y. Curb NEOGEO nw cce wlabisiai ine Rs ied 
Teck Hughes....... Toronto *11 MN I oe an cect Gare aie slacks 
Tom Reed.......... Los Angeles 1.16 1.13 1.15 Dec. 19, 02 
United Eastern...... N.Y. Curb 23 2%; 2% Oct. ’20,Q 15 
Vindicator Consol... Colo. Sprgs. f.... . *18 Jan.’20Q 01 
West Dome Consol.. Toronto ae OR MER eo eansle cn ce wesros 
White Caps Mining.. N. Y. Curb *10 +8 PRR oe ta cree Cot diets ip sieves 
Yukon Gold........ Boston Curb coe ... *60 June ’18, .023 

SILVER 
Arizona Silver....... Boston Curb *33 *26 *29 Apr.’20,M . 03 
Batopilas Mining.... New York ee Ma citehs } Dec. ’07, I . 124 
ae Consol...... a *36} = *35 oe san "20, 6 Tie 
MII 9:5. 5 0i0 6-0 oronto eis mies ov. ’20, -123 

Crown Reserve...... Toronto . *IS Jan. *17, .05 
Mert TAKS... s6.i060d Boston 3 3 3 Jan. ’21,Q «123 
La Rose.. . Toronto S| 48931 4 =©*31.. Apr. 71s, .02 
McKinley-Dar. -Sav.. Toronto *29 *28 =*28 Oct. ’20,Q . 03 
Nie Corp. Can.. we . As i; 1 “ 1 — sept ook _ 

IPIOBING..... 20.06% N. Y. Cur an ’ : 
Ontario Silver....... New York 51 > 54 Jan. 719, Q .50 
Ophir Silver........ N. Y. Curb 3 § § Jan. 712, .10 
Peterson Lake....... Toronto *1] *92 = *10 Jan. ’I7, O13 
Temiskaming....... Toronto *244 *24 *24 Jan.’20, K 04 
rethewey.......... oronto 3 ¢ Jan \ ‘ Treth . *192 *19 *193 J "19 05 

GOLD AND SILVER 

aS. od he N. Y. Curb w2 *|} i RO CS PE Re 
Barnes-King. . : Butte Fics. sase Eh Ae 2G, @ 05 
Boston & Montana.. Boston RE Vege Cteestiie ca cl eneees 
RON coo slog di N. Y. Curb *9 *7 Me “ci dealevicss ere een 
El Salvador......... N. Y. Curb 4 Bs. 1 se xiisn raion 
Jim Butler......s..+ 4s N. Y. Curb *18 = *16 8 *18 Aug. ’18,SA .07 
Jumbo Extension.... N. Curb *8 *6 *6 June ’16, .05 
Louisiana Con...... N. Y. Curb pk” swans © anata hh e.e Woe eae 
MacNamara M.& M. N. Y. Curb *18 = *15 *17° May ’10, . 023 
N. Y. Hond. Rosar.. Open Mar. 7103 #49 ~=.... Oct. ’20, QX .50 
Tonopah-Belmont... N.Y. Curb 13 13 1% Jan. 21, Q 05 
Tonopah-Divide..... N. Y. Curb IX rN ae 
Penson Sennes. «| Ne x. ED 3 W 13 Jan. ’21, Q .05 
Tonopah Mining.. N. Y. Curb 4 13 13% Oct. ’20,SA .05 
West En onso ur ec. y ‘ End C bs N. Y. Curb It 1 1a; Dec. ’19, SA 05 

SILVER-LEAD 

Caledonia............. N.Y. Curb *17) *15 *154 July ’20,M .O1 
Cardiff M.& M..... Salt Lake tao U.23 0028-- Dee. ae. oi 
Chief Consolidated.. Boston Curb 23 23 2§ Nov. ’20, Q .10 
Consol. M.&S..... Montreal 19§ 18] 19 Oct. ’20,Q . 624 
Daly Mining........ Salt Lake ings seed Heme ar 20, Q .10 
Daly-West.......... Boston 34 33 3% Dec. 20, Q .25 
Eagle & Blue Bell... BostonCurb..... .... 24 Dec. 20, K ay 
Electric Point.. Spokane ai *7 *7 May ’20,SA .03 
Federal M. & S.. ew York 8} 84 8} Jan. ’09, 1.50 
Federal M. & S., ‘pfd. New York 293 . 273 293 Dec.’20,Q.° 1.75 
Florence Silver...... Spokane *16 =*14  *16 Apr. 19, O14 
— ———— aS ere " a Ra ie a — 20, Ox ‘7 

ecla Mining....... ur i ec.’ ‘ 
Iron Steuben Pats as N Y. Curb ¥ vs _ 7 Apr. 20, 3 .023 
Judge M. &S....... Salt Lake ids0 wees Dee ee. ZU, . 123 
Marsh Mines....... N. Y. Curb *10 *7 OP ee pea halk'o serwat sss 
Prince Consol....... Y. Curb is #s Nov. 17, . 023 
Rambler-Cariboo.... Spokane *8 _ *8 Feb. 719. 01 
Rex Consol......... . Y. Curb *5 *5 Pe Pe i, Simo ae ware 
South Hecla........ ~ Lake *70 *65 "#70 a. 19, K a 
Standard Silver-Ld.. Y. Curb 3 ¥ Oct. ’17, .05 
Tamarack-Custer.... ay a 2.05 1.95 1.95 Jan. ‘21, K .04 
Tintic Standard..... Salt Lake 3. “ 3. on 3. 24 see "20, ® ‘3 
Utah Apex......... oston ov ; 

Wilbert Mining Riisiets N. Y. Curb *4 *2 *4 Nov. 17, 01 

QUICKSILVER 

DR SETI «sind 00:05 Boston *95 Jan. '19, «a3 

VANADIUM 

Vanadium Corp..... New York 383 363 374 Jan. ’21,Q 1.00 

ASBESTOS 

Asbestos Corp...... Montreal 82 82 82 Oct. ’20,Q 1.50 
Asbestos Corp., pfd.. Montreal 95 93 95 Oct. ’20,Q Be 

MINING, SMELTING AND REFINING 

Amer. Sm. & Ref.... New York 404 3 404 Dec. ’20,Q 1.00 
Amer. Sm. & Ref. pf. New York 81 81 Dec. ’20,Q 1.75 
Am. Sm. pf. A...... New York 653 654 654 Jan. ’21,Q 1,50 
U.S.Sm. R. & M... New York 43:43 432 Jan. '21,Q .50 
U.S.Sm.R.& M. pf.. Boston ' 432 423 423 Jan. ’21,Q . 873 
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INDUSTRIAL NOTES 

Power Trucks Valued as 
Winter Road Breakers 

With the coming of winter and the 
heavy snowfalls in various parts of 
the country, the motor truck will as- 
sume the added duty of keeping these 
roads open for transportation. To war- 
rant the expenditures which states and 
counties are making in their program 
of building and improving roads, thor- 
oughfares must be kept open the year 
round, so that the business houses 
of the country, which are becoming 

Wahl Dewatering Machine 
Illustrated 

Is Easy of Adjustment—Little Power 
Required—Large Tonnage Handled 

A new dewatering device has been 
designed by H. R. Wahl, mining and con- 
struction engineer and mill designer, 
First National Bank Building, Chicago, 
Ill. This machine is the outgrowth of 
Mr. Wahl’s experiences in the lead 
mines of southeastern Missouri, where 
he had the problem of dewatering and 
disposing of large tonnages of concen- 
trates and tailings. 

The machine consists mainly of a 
deep, narrow water tank, containing a 
primary settling chamber within its 
upper central portion, and a feed inlet 
trough at one side. A supplemental 
elongated settling tank of V-shaped 

The feed enters through the inlet 
trough at the top of the settling 
chamber. The coarser solids imme- 
diately sink through the bottom outlet 
of the chamber to the periphery of the 
rotor. The solids are then carried 
along by the revolving of the rotor. 
When the slope of the surface becomes 
too steep to retain them, they slide 
into the buckets. As the bottom of 
a bucket gradually assumes a horizon- 
tal position, the water is drained off 
over the inner edge. 

At their uppermost position the 
buckets are automatically tripped and 
turned over, the outer edge of each 
bucket in turn striking the overturned 
edge of the preceding bucket, thereby 
completely discharging its contents 
into the discharge spout. The machine 
has a capacity of fifty tons of solids 

LONGITUDINAL AND TRANSVERSE SECTIONS OF WAHL DEWATERING MACHINE 

more and more. dependent on motor 
transportation for the conduct of their 
business, may obtain uninterrupted ser- 
vice during the winter months. 

More than 2,000 FWD trucks, for- 
merly government owned, are being used 
for road construction throughout the 
country. The FWD has proved itself 
unusually well adapted for snowplow 
work, because of the four-wheel-drive 
principle, which gives it power on all 
four wheels. 

In conjunction with the use of snow- 
plows on trucks for clearing miles of 
public roads, private concerns are also 
adopting this medium to facilitate 
transportation between particular points. 
During the heavy snows of last winter 
the Pride Pulp & Paper Co. of Toma- 
hawk, Wis., kept four miles of road 
cleared from the railroad to the com- 
pany’s factory through the use of one 
of the FWD trucks with snowplow 
equipment. The Midwest Refining Co., 
Casper, Wyo., one of the largest oper- 
ators of trucks in the West, is devoting 
a number of its FWD trucks to keeping 
reads open with the aid of snowplows. 

section joins the main tank at right 
angles to its side, and receives the over- 
flow from the primary settling chamber 
through a narrow slotted opening in 
the upper part of the partition wall. 
Partly submerged within the main 
tank, and supported on two pairs of 
rollers, is a narrow-faced, open-end 
cylinder or rotor, of U-shaped cross- 
section, equipped with tires upon which 
it rotates, encircling the primary set- 
tling chamber. The rotor receives 
on the lower portion of its periphery 
the solids which have settled through 
the bottom outlet of the chamber. 

Following the interior periphery of 
the rotor, a number of buckets are sup- 
perted between its side plates, with 
sufficient clearance at both sides and 
end to allow the buckets to swing 
freely within proper limits, determined 
by adjustable stops at the bearing lo- 
cated on the outside of the rotor. When 
in operation, both rotor and buckets 
revolve together about the settling 
chamber, and thereby elevate, dewater, 
and discharge the solids from the ma- 
chine without attrition. 

per hour and has a fourteen-foot rotor, 
but requires only two horsepower to 
eperate. 

Industrial Housing a Factor in 
International Competition 

“The significant feature about indus- 
trial housing is, that no amount of in- 
dustrial prosperity, and, moreover, no 
leadership in international industrial 
competition, can be secured without 
giving proper consideration to the work- 
ing classes. Upon the well-being of 
these classes, including the farmers, 
mechanics, the skilled and _ unskilled 
workmen and the small shopkeeper, de- 
pend the economic strength and pros- 
perity of the nation at this time.” This 
is a conclusion reached by many 
others also, but the General Fireproof- 
ing Co., in whose journal it was pub- 
lished, is actively at work illustrating 
the many ways in which it may be 
accomplished to the satisfaction of all 
concerned, including the general public 
of the industrial communities of this 
country. 
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Liquid Type vs. Magnetic Con- 
tractor Type Control 

By A. J. NICHT, JR. 

The Davis Coal & Coke Co. had in 
operation an Allis-Chalmers double- 
drum hoist equipped with 350 hp., 550- 
volt, 60-cycle, 3-phase wound rotor in- 
duction motor. The control equipment 
was of the magnetic contactor type, 
manufactured by the Cutler - Hammer 
Mfg. Co. The hoist operated two cages 
in balance in a vertical shaft, the ap- 
proximate hoisting distance being 500 
ft., and a trip was made every thirty 
seconds. The power for the hoist was 
supplied from the coal company’s cen- 
tral station, where a 2,500-kw. turbine 
carried the load of all the mines. In 
addition to hoisting load, there were 
some fairly large pump motors and 
eight rotary converters. 

On account of the rapidity of the 
trips, the accelerating peaks on the 
hoist motor were naturally high, 
amounting to approximately 850 hp. 
torque. This caused considerable line 
disturbance, which was further aug- 
mented by the action of the magnetic 
controller being amplified as each suc- 
cessive switch closed. 

About a year ago, it was decided to 
increase the output of the Kempton 
line by speeding up this hoist to a trip 
in twenty-two seconds. Calculations 
showed that the new conditions would 
require a 600-hp. hoist motor and that 
the peaks at acceleration would amount 
to a little over 1,000-hp. torque. On 
account of the greatly increased peak 
load, serious consideration was given 
to the advisability of using an equalizer 
set instead of an induction motor for 
‘the new conditions. This change would 
have involved a large first cost. After 
carefully analyzing the operating con- 
ditions, the use of a 600-hp. induction 
motor with liquid controller was rec- 
ommended, and paradoxical as it may 
seem, the engineers advised that al- 
though the average and peak loads 
were considerably higher, the line fluc- 
tuations would not be greater than ob- 
tained with the 350-hp. motor and mag- 
netic controller. After carefully con- 
sidering all of the facts presented, the 
company finally decided ta jinstall the 
600-hp. induction motor with liquid’ 
controller. 

The marked regularity of operation 
obtained with the liquid controller was 
particularly noticeable. This is due to 
the gradual and uniform acceleration 
with the liquid type. The actual peaks 
at acceleration under the new condi- 
tions amount to very nearly 1,100 hp. 
torque, and even with this greater peak, 
the voltage fluctuation is decidedly less 
than obtained with the 850 hp. peak 
with the smaller motor. In fact, with 
the hoist operating in connection with 
the liquid control, the flickering of the 
incandescent lamps has been entirely 
eliminated. The results obtained indi- 
cate the possibility of connecting fairly 
large induction motor hoists to central 
station lines without causing serious 
line fluctuations, provided these motors 
are supplied with liquid controllers. 

Automatic Mine Car Has No 
Projecting Devices 

Practical experience has shown that 
75 per cent of the repairs on mine cars 
are the result of damage to locking 
devices which project from the car 
body. The master mechanic and shop 
foreman of a large mining company in 
the West set out to overcome these de- 
fects, and the result is the M-Z auto- 
matic mine car now being built by the 
Colorado Iron Works Co., of Denver, 
Col., and shown in the accompanying 
figure. 

The body and hinged end are 
automatically, positively locked when 
in normal position. By pressing a foot 
pedal they are easily released for 
dumping, while the operator has his 
hands free for rotating and tilting the 
ear. The all-steel construction, roller- 
bearing chilled iron wheels and spring 
drawbars are a few of the items of an 
all-round rugged and appropriate con- 
struction conforming to long’ ex- 

M-Z AUTOMATIC MINE CAR 

perience in operating mine cars. The 
manufacturers have demonstrated the 
truth of the claim that repairs to lock- 
ing devices have been eliminated. 

Pacific Coast Branch Established 
by Engineering Business 

Exchange 

The Engineering Business Exchange, 
whose home office is at 30 Church 
‘Street, New York City, announces the 
opening of a Pacific Coast branch with 
James T. Whittlesey as director and 
with offices in the Claus Spreckels 
Building, San Francisco, Cal. This will 
make available to the engineers and 
engineering industries of the Western 
coast states the same service in bring- 
ing together the buyers and sellers of 
engineering and_ technical business 
properties that is being rendered by 
the New York office of the exchange. 

Mr. Whittlesey is a Yale graduate 
and has long experience in the street 
railway field, notably with the Brook- 
lyn street railways. For a dozen years 
also he was chief engineer of the Pub- 
lic Service Electric Co. of New Jersey. 
He developed a comprehensive ten-year 
program for the unification of the vari- 
ous plants and systems in New Jersey. 
Since moving to California eight years 
ago he has been engaged in general 
consulting practice. 

TRADE CATALOGS 

Concentrators; Separators.—The Steb- 
bins Engineering Co. Los Angeles, 
Cal., has issued a series of illustrated 
pamphlets describing the company’s dry 
concentrator and the treatment of 
placer deposits. This company main- 
tains a research department and ore- 
testing plant. 

Oxy-acetylene Torches—Davis-Bour- 
nonville Co., Jersey City, N. J., has 
issued a very interesting description of 
its “Oxygraph,” which is a combina- 
tion of a motor-driven pantograph 
mounting with an oxy-acetylene torch, 
adapting the latter to the rapid, ac- 
curate cutting of pattern shapes out of 
tool steel up to 20 in. thick. 

Pumps—tThe Aldrich Pump Co., Allen- 
town, Pa., recently sent out its illus- 
trated folder “Pump Data 48,” describ- 
ing its “pot-chamber water-end type” 
of pumps. The separate, interchange- 
able pots and direct waterways, hence 
no reversal inflow, are particular fea- 
tures of these machines. They should 
be specially efficient about mines, quar- 
ries and the like where large quantities 
of water, often of a corrosive composi- 
tion, must be handled. 

Pipe Fittings; Tools—The Walworth 
Manufacturing Co. Boston, Mass., 
manufacturers since 1842 of a complete 
line of valves, fittings and tools for 
steam, water, air, and gas, has pre- 
pared and is now distributing a par- 
ticularly interesting export catalog. 
This covers the company’s entire line, 
including the genuine Walworth Still- 
son wrench, and is printed in four lan- 
guages, English, French, Portuguese 
and Spanish. Each page of the catalog 
carries parallel text in the four lan- 
guages named. It is distributed only 
in countries where British threads are 
standards. The domestic catalog (78) 
is used where American threads are 
standard. 

Flotation Oils and Reagents—The 
Barrett Co., with headquarters at 17 
Battery Place, New York City, and 
Salt Lake City, Utah, is one of the 
largest producers of coal-tar products 
in the world, and for some time has 
done a considerable business in flota- 
tion oils and reagents, and a special 
flotation oil department is maintained. 
A very intelligently written pamphlet 
describing the Barrett flotation prod- 
ucts and their application has recently 
been issued. These products rug all 
the way from a carefully standardized 
crude coal tar to the more advanced 
and complicated chemicals, such as 
alpha napthylamine xylidine and _thio- 
carbanilid. Small samples for labora- 
tory testing are furnished free. The 
wood oils are not handled by this com- 
pany. “Very.shorough investigations” 
according to the brochure, “have demon- 
strated. that coal-tar. oils and 
products can replace other oils in most 
cases.” 

: ‘ 




