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The Birth of Mercury Ores 

OLYBDENITE was cited in a previous editorial 
M as a mineral which is very close to the rock- 
dh magma—even a true component mineral of 

granites and especially pegmatites; so belonging to a 
comparatively hot, deep zone, a relatively high pressure- 

temperature zone. At the upper extreme of the column 

stands mercury, found in nature principally as its sul- 
phide, cinnabar, just as in the depths molybdenum 
crystallizes as its sulphide, molybdenite; the sulphur 

combination in both cases probably indicating sulphur 
emanations from igneous magmas. 

While the source of cinnabar is probably magmatic, it 
is not “close” to the rock-magma, and does not neces- 
sarily occur in close connection with an igneous rock. 

Yet cinnabar deposits are especially characteristic of 

voleanic regions. Cinnabar is actually being deposited 

from hot springs, as at Steamboat Springs, and at 
Sulphur Bank, Cal.; and it is regarded as likely that 

the water in these springs is magmatic—that is, it is 
one of the gaseous emanations from the deep magma 
which, nearing the surface, passes from water gas to 

water. With the consolidation of a magma-body in 
depth, this type of hot springs, in which not only the 

water but the heat is magmatic, becomes gradually 

extinct. 
The temperature of some of the springs from which 

cinnabar is deposited is around 200 deg. F., or less 
than 100 deg. C. This is probably a lower temperature 

than that at which other metallic ore deposits of 
magmatic origin are deposited: for cinnabar deposits 
are distinct from and are as a class not closely asso- 
ciated with other ore deposits. Yet cinnabar deposits 

have been worked downward in some districts for 

several thousand feet. 
The high volatility of mercury of course explains at 

once why it is distilled first from a magma, and why it 
travels further upward than less volatile metals, in 
company with the ever-present sulphurous gases and 
water or water-gas, and comes to rest as sulphide rela- 

tively close to the surface, under low temperature-pres- 

sure condition. Owing to its volatile and hence penetrant 
nature, and the corresponding characteristics of its ac- 
companiments, it impregnates characteristically porous 
rocks, such as sandstones, filling up the pores; and does 

not occur so much in bold, definite veins, with clean-cut 

walls, as so frequently do many other ores. 

Another frequent characteristic of cinnabar deposits 
deserves special consideration and more study than has 
been given it—the occurrence of abundant bituminous 

matter in connection with cinnabar and frequently most 
intimately mixed with it. This is characteristic of the 
cinnabar deposits of California, of Jugo-Slavia (Idria), 

of Peru (Huancavelica), and other places. The relation 
indicates that the bituminous material has come up with 
the cinnabar and along the same channel. Its close 
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association comes perhaps from both consolidating or 

being fixed at about the same temperature. The vola- 

tility of hydrocarbons is a more salient characteristic 
than their solubility. Considering the association with 
cinnabar, are we to conclude that the associated bitu- 

minous material is also a product of distillation? It 

would indeed seem the natural explanation. Is this 
bituminous material, then, distilled, like the mercury, 
from the magma, or is it distilled from organic material 

in sediments by the heat of an intruding magma? 

Petroleum has been found in vesicles of basalts, but 
such an occurrence is rare, and even in such a case 
may conceivably be exogenous and extra-magmatic. 
Nevertheless, the rather characteristic coupling of 

mercury and bitumen would indeed suggest a mag- 
matic origin for the latter in such cases, in spite of 
the fact that most bituminous material can be shown 
to be of organic origin, usually derived from certain 
plant organisms that have been concentrated in sedi- 
mentary rocks. 

$< {= —__ 

“A Dumb Idee” 

OR A WEEK or so all the papers, including the 
J itestratea Sunday supplements, have been full 

of the accounts of the discovery, through a divin- 
ing rod, of a treasure chest full of gold plate, sunk in 

the Wye River near Penetanguishene, Ont., by Jesuit 

priests in the early days of exploration. Photographs 

of the divining rod, looking like a machine gun, were 
published, with the intrepid inventor and his assistant 
manning its breech end. This formidable-looking in- 
strument had pointed to gold after being rowed all over 

the river; and, sure enough, probing had revealed a 
chest six feet long stuck fast in the mud. But it was 
stuck fast; it took a week or so with a dredge to expose 
it. Then a diver went down. His name was Captain 

Bob Carson, and although we have forgotten the name 
of the inventor of the divining rod and the Jesuit priests, 

we think it just as well, for Captain Bob at least spoke 

the truth, and truth should prevail. When he was 

hauled up and his helmet unscrewed, he barked: “Up 
anchor and put for home! There’s your blasted treas- 

ure.” And he produced a piece of black rock. “The 
blamed thing is six feet long. And to think we wasted 

all this time on such a dumb idee!” 
The marvelous discoveries of science, particularly 

electrical science, have put everyone into a mood that 

can hardly be surprised at new wonders. Yet it is 
necessary to maintain a sane outlook, a shrewd ap- 
praisal of probabilities; otherwise one is foolishly and 
indiscriminately credulous. The earmarks of the hoax 
are easy to distinguish. Because all things are possible 
one must not adopt the attitude of believing everything 

that is told one. Such an attitude is not evidence of a 

well-cultivated mental balance. 
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A Peripatetic Institute Council 

N THE COURSE of an address before the Engi- 
[= Club of San Franc‘sco, Mr. Dexter S. Kimball, 

the president of the American Society of Mechanical 

Engineers, stated that it was planned in future to hold 
the council meetings of the society successively in the 
large cities of the country, instead of restricting them 
to New York. This is a hint that should not be lost 

on the directors of the American Institute of Mining 
and Metallurgical Engineers. The custom of holding 
the meetings of the board in New York only has the 

effect of preventing the attendance of directors living in 
the West and on the Pacific Coast, simply because the 
expenditure of time and money is too much to warrant 
the long journey. If the mountain will not come to 
Mohammed, the remedy is proverbial. The establish- 
ment of such a custom would not only cause the direc- 

tors’ meetings to be more nearly representative, it 

would prevent the control of affairs remaining in the 
hands of a small group in New York, not because they 
seek control, but because the exigencies of time and 

space prevent their fellow-directors from sharing their 
consultations as often as could be wished. Moreover, 

if the directors from the various parts of the country 
were to meet successively in different cities, the effect 
would be to put them in touch with the sentiments and 
ideas of the various local sections and thereby promote 

the solidarity of the Institute; indeed, the foregather- 
ing of the directors could be used as an occasion for 

calling a special meeting of the local section, thereby 
giving them an opportunity to become better acquainted 

with the members of the Institute. 

Manual and Mental Labor 
T= TENDENCY toward the scaling up of the 

wages for manual work so that they approach, or 
meet, or even pass the compensation paid for men- 

tal work is picturesquely illustrated by the case of a 
geologist in the U.S. Geological Survey, who, needing 

to have his house painted, found after close circulation 
that it would pay him to take absent leave without pay 
from his Government work and do the painting himself; 

and did so, the saving effected by using his own time 
over a union painter’s time amounting to the cost of 
the paint. Another example is that of a geologist who 

was recently directing drilling operations of national 
importance, whose salary, however, was less than that 

of the drillman. 
Whatever be the economic results, a leveling process 

is distinguishable, which will probably not be checked—- 
a development similar to that which has earlier gone on 
in Australia, whereby the organized manual worker 

exacts from industry all that the traffic will bear. We 

are not without a certain sympathy for this process, but 
as to the best method of obtaining it there is a great 

deal of doubt, and also—as to what the net results will be 

to socisty after it is attained. In Australia it is reported 
to have stricken industry. Dollars-per-day wages signify 
nothing to the wage or salary earner, any more than do 
rubles per day; what he gets is the current cost of neces- 

saries, luxuries, and advantages divided by his wage. It 
is likely, therefore, that any outstanding advantages 
which one class secures is simply taken away from 
another class of workers; the coal miners and railroad 

men pass it on to the factory workers and the farmers, 

who if and when properly organized will pass it back, 
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and so on, fast and furious. As to brain workers and 
manual workers, the fact remains that at a period when 
the average college graduate cannot secure as high a 
wage as the average mechanic, the colleges are crowded 
as never before. The secret is, after all, in the wider 

opportunities afforded by learning, whereby higher 
salaries are available to initiative and special ability 

than are accessible to either the average manual or 

mental worker; or, if the worst comes to worst, in the 

greater happiness, opportunity for sounder philosophy, 
and larger scope of interests which come with mental 

exercise and development. 

African Copper 

OPPER FROM AFRICA has become a factor in 
the statistical status of the metal. Last year the 
mines of the Union Miniére du Haut Katanga, a 

Belgian company controlling the Tanganyika Conces- 
sions in the Congo region, produced 30,464 tons of 

copper. This was their maximum production to date. 
Official returns show an estimate of ore reserves 
amounting to 49,000,000 tons averaging 6 per cent, 

equivalent to 2,940,000 tons of metal. This refers only 
to a group of twelve mines in the eastern part of the 
Concessions; it is stated unofficially that another, west- 
ern, group shows 20,000,000 tons of 8 per cent ore. 
Thus the reserves show the formidable total of 4,500,- 
000 tons of metal. Arrangements are being made to 

increase the output to 100,000 tons per annum, or 
200,000,000 pounds of copper, which is equivalent to 
more than the maximum output of the Utah Copper and 
only a little less than the record production of the 
Anaconda group of mines. A competent observer, who 
was in the Congo region recently, informs us that he 
was “greatly impressed with the richness of the Ka- 
tanga copper field,” but, he adds, “economically it is 

choked to death by a railway haul of 1,700 miles.” The 

Union Miniére pays £2,000 per diem for coke alone. 
Incidentally, he remarked that the Kilo goldfield, also 
in the Congo basin, is too remote for lode mining, until 
better transport is available, but the placer deposits are 

fairly good, without being “sensational.” 

The Get-Together Spirit 
INING ENGINEERING is dependent to a con- 
siderable extent upon the more specialized arts; 

4 it involves an element of risk that is absent in 
many businesses, and for this reason it is as well that 
the mining engineer should stabilize his mental atti- 

tude from time to time by an interest in and a full 
appreciation of the facts and figures that form the 
basis of science and its application to industry. He 
has much in common with technical men in’ other fields 
of endeavor, with teacher and student, with the re- 
searcher and the statistician. He is or should be 
interested in all subjects that affect human progress— 
that make for contentment and comfort. He can dis- 
course on his own specialty, but he should welcome 
an opportunity to hear the opinions and experiences of 
others on subjects such as electric telephony, serum 
therapy, a non-oxidizable steel, reading by sound, the 
moving picture in industry, substitutes for gasoline, 
monorail transportation, the dehydration of milk, syn- 

thetic dyes, the manufacture of magnesium, high- 
tension power transmission, the metric system, photog- 
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raphy—to mention but a few of the subjects of scien- 
tific and technical interest to all intelligent folk. 

In most communities can be found at least one man 
who has a broad and intimate mental grasp of a par- 
ticular subject. Engineers as a group, and mining 
engineers in particular, possess more than enough 

talent to entertain each other by putting into practice 
some co-operative scheme for the interchange of spe- 
cialized knowledge. Within the profession there may 

not be enough criticism and discussion; but the 
luncheon hour is too often devoted to “shop.” It would 
be mentally invigorating and stimulative to thought 

along fresh channels if more attempts were made to 

encourage the interchange of technical and scientific 

information among professional men of varied occupa- 

tion. Indianapolis boasts of a Scientech Club of a 
hundred members, about thirty of whom meet each 
week for luncheon and discussion. All engineers and 
technologists are eligible, but absence from four con- 
secutive meetings terminates membership. A strict 
time schedule is maintained at the meetings, which vro- 
vide for fraternizing and the discussion of pertinent 
and interesting subjects. A weekly letter is published 
containing a report of the previous meeting and notes 

on current technical events. There is scope for the 

promotion of the get-together spirit among those who 
have so much in common. 

else 

Copper and Silver Scrap 

T IS a matter of satisfaction to the copper miner to 

Je that most of the scrap metal containing copper 
that was left from the War has been consumed. 

Among the items was 150 tons of bronze service-buttons 
that were shipped to the refinery at Baltimore. Buttons, 
like pins, have to be made by the ton, because we need 
so many of them. Speaking of scrap of another kind, 

it is noteworthy that from five to six thousand ounces of 
silver comes once or twice monthly from Los Angeles 

to the Selby smelter near San Francisco. There are no 
mines at Los Angeles, but there are many movie-manu- 
facturers. The silver is from the ashes resulting from 
the burning of cinema films that are rejected or played 
out. This silver does not receive the benefit of the 
Pittman Act, for it does not come from domestic mines ; 
it ranks as ‘foreign’ metal. Although many million 

ounces of silver are consumed in the business of making 
moving pictures, it is probable that most of it comes 
back to the melting-pot of the refiner, to be used over 

and over again. 
So 

Copper Production Statistics 

OR MANY YEARS it has been the custom for 
fe Engineering and Mining Journal to publish 

monthly figures of copper production, the table 
usually appearing on the same page as the monthly 

price statistics. Several companies have now decided 
net to issue this information in the future; inspection 

of our table in the issue of June 3 will reveal, for 

example, that production figures for Calumet & Hecla, 

Chino, East Butte, Inspiration, Miami, Nevada 

Consolidated, Ray Consolidated, and Utah Copper were 

missing. As the production of these companies forms 

so large a part of the domestic output, total production 

will not hereafter even be estimated, but we shall con- 
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tinue to print the data given us by those companies 
willing to have the information published. 

The reasons for this attitude on the part of pro- 
ducers have not been announced, but they are not hard 
to guess. A local statistical agency has recently been 
collecting this information for private distribution 
among various producers. These reports are confiden- 
tial; therefore the producers have the information, but 
consumers and the general public must get along 

without. Doubtless it has been felt by the producers 
that the production statistics had an influence on cop- 
per security prices; and also that when production was 
large and increasing, buyers would hold off in their 

purchases in an endeavor to depress the market price of 

the metal. Furthermore, consumers refuse to divulge 

how much copper they use each month, so why should 

the producers play with their hand face up on the table? 
We hardly blame them for their new attitude. 

— 

The Institute’s Elections 

OME OF OUR READERS have missed the point in 
our editorials on the government of the American 
Institute of Mining and Metallurgical Engineers. 

They imagine that these were essays on government, 
rather than on the Institute. Evidently we shot above 
their heads. Subtleties and skillful implications are 
very pretty for some minds; but others equally as good 

take in only one thought at a time. And, that our 
conclusions may be very plain, what we are arguing for 
is a real, honest-to-goodness American election in the 
Institute, and an end of these Mexican elections. We 
want to have the option of casting our vote for one can- 
didate or another, for president; we want to have a 
choice; we want to know that the next president has 
been elected by the members, not selected by half a 
dozen at headquarters. Is that clear? 

Murder Free to Voters 

BELEAGUERED coal-mine superintendent set 
Aw: by a mob of strikers in Illinois appealed 

to the Governor for the protection of troops. 
The reply was that nothing could be done until soldiers 
had been requested by the Sheriff. The result was 
that scores were murdered, including the superin- 
tendent and the assistant superintendent of the mine. 
Then what? A “military board of inquiry” has been 
created to investigate the report that the miners were 
forbidding the collection of the bodies of some of. the 
men killed! “Legal action for the recovery of damages” 
will be started immediately against the United Mine 
Workers of America and Williamson County! 

Shade of Theodore Roosevelt! Why rise, unquiet, 

from thy resting place! In Washington we can imaginc 
the frown of the quiet Coolidge, a very man on the 

job when the test came. We can imagine Hoover set- 
ting his jaw; and former Governor Oddie, now in the 
Senate, flushing as this recalls how he squelched or- 
ganized murder and arson in Nevada. And this 

what’s-his-name Governor of Illinois (his name, by 
a bitter appropriateness, is Small): how many men of 
the type of self-seeking politicians like this one we 
have in the conduct of national affairs! They consider 
not the right, or their duty, but the vote. Our govern- 

ment is honeycombed with such rotten and cowardly 
standards of conduct. 
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The Discovery of the Klondike 
By T. A. 

from Vancouver, where he had been living re- 
cently. To Carmack has been given the credit 

for discovering the Klondike goldfield and for being 
the pioneer of the great mining adventure of the North. 

On August 17, 1896, he found gold on Bonanza creek. 

He was a fisherman, with an Indian squaw, and main- 
tained a small trading-post on the Yukon 20 miles above 

the Crossing. He was not the first to find gold in the 
valleys of the. Klondike, for Robert Henderson preceded 
him, but he started the stampede that led to the devel- 

opment of the Yukon territory. At that time Carmack 
was fishing for salmon at the mouth of the Klondike, 
where it joins the Yukon and where Dawson now stands. 
Two miles up the valley the Klondike is joined by 

Bonanza creek. Carmack happened to be short of fresh 

meat, so he went with three Indians, one of them a 
brother-in-law, on a hunting expedition. At that time 

Bonanza creek was known as a likely place for moose, 

therefore he went thither. He knew that Henderson and 
three other white men were mining on Gold Bottom, on 

the other side of the watershed, so he crossed the divide 

with his Indian companions, to see what the others 

were doing and to sell them some of the fresh meat 

that he and the Indians had obtained. Henderson 
and his partners were not getting much gold, and Car- 

mack soon returned to the camp on Bonanza creek. 
Having seen the mining done by the four men on Gold 

Bottom, he was prompted to do a little prospecting 
himself, and, almost at the first try, found gold on 
the rim of the bedrock projecting above the water of 

Bonanza creek. This rich spot, recognized as ‘the dis- 
covery’, proved later to be only a patch 20 feet square. 

Carmack did not test the creek-bottom, for he did not 
know how to do so, but he did make a location forth- 
with, and he knew enough to go immediately down the 

Yukon to Forty Mile, to the nearest recording office. 

He recorded his discovery claim and the three claims 
located in the names of his friends, Skookum Jim, 
Indian Pete, and Tagish Charlie. He exhibited the gold 

he had found on the rim-rock, but the miners at Forty 
Mile were sceptical as to the genuineness of his discov- 

ery. They had been fooled too often by alleged finds 
of gold made in the interest of store-keepers. It hap- 
pened, however, that among the local quidnunts was 
one who compared Carmack’s gold with that of the 

Forty Mile diggings, and he noticed the difference in 

quality, for the Klondike gold contains more silver than 
that of the lower districts. On this evidence, he and 

others went up the river. A quiet ‘rush’ began. David 
Mackay, Daniel McGillivray and Harry Waugh were the 

first to start. Each of them made a fortune. Hender- 
son and his partners heard of the discovery and staked 
claims on Hunker creek, another feeder of the Klondike, 

on which Andrew Hunker had made the first location. 
The news of the finding of rich gravel spread through- 
out the region and prospectors came to the creeks of 

the Klondike from all the old camps up and down the 

Yukon. The information did not reach the ‘outside’ 
until the best ground had been staked; those who came 

to Dawson with the stampede at the end of 1897, and in 

the spring of 1898, found that they were too late. They 
had to buy claims or work for wages. On July 14, 1897, 
the steamer ‘Excelsior’ reached San Francisco with the 

[te passing of George W. Carmack is announced 
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tidings of a new Eldorado; in proof thereof she 
brought half a million dollars in gold. This was the 

first of many treasure-ships to enter the Golden Gate 
like Spanish galleons of the olden days. The creeks of 
the Klondike yielded $125,000,000 in the next ten years. 

The discovery by Carmack started the hectic exploita- 
tion of the alluvial deposits of the Klondike creeks, but, 
as the record shows, the first real prospecting and the 
first systemati¢ winning of gold was done by Robert 
Henderson. Carmack knew nothing about gold mining 

and it was Henderson who showed him the gold and 
how it was won. Therefore the ‘old-timers’ have 
claimed that Bob Henderson was the real discoverer. 
However, to Carmack is accorded a characteristic even 

more honorable than that of having stumbled upon an 

epoch-making discovery. He is remembered in the 

Yukon and Alaska as a man of his word. He gave 
his Indian friends a share of his good fortune. They 
threw it away in the faro-banks of Dawson. Henderson 
was a man of better education and rearing; his sons 
now do credit to his memory, and for their sake it 
seems worth-while to place his name in the Hall of Fame 
in which the great pioneers find the honor that is their 
due. The fact must be recognized, however, that the 
quiet work done by Henderson on the poor gravel of 
Gold Bottom would never have set the world aflame, 

and the intensive development of the Yukon district 
would not have ensued at that time unless Carmack’s 
much richer discovery had sounded the bugle-call of 

adventure to the prospectors of three continents. Simi- 
larly, we credit Marshall with the historic finding of 

gold in California, on January 24, 1848, whereas most 
of us know that the Indians had worked sundry small 
placers in the hills behind Los Angeles for many years 
previously. Nevertheless, their operations, quiet and 
inconsequential, played no historic part; that was re- 

served for those who washed the rich gravel that was 

found first in the north fork of the American river 
and immediately afterward in the other streams that 
flow through the foothills east of Sacramento. Marshall 

found his gold by accident, yet he is accorded the honor 

of calling the world to California. 
The squaw-man is not highly esteemed, because, 

presumably, his mating is considered as involving mis- 
cegenation; nevertheless, Carmack should be credited 
with an act of good faith in marrying an Indian woman, 
instead of abandoning her, as others have done. More- 
over, we Owe much to the unknown pioneers who have 
assimilated with the aborigines of the West and thereby 
prepared the way for the official explorers whose names 

have won recognition in history. It is curious how 

often those who are regarded as the pioneers of industry 

have been enabled to find their way by aid of some 
Indian that could speak a little English. Who taught 
the Indian to speak our language? The squaw-man. 

When, for example, Lewis and Clark, in 1804, first pene- 
trated the unknown country beyond the sources of the 

Mississippi and descended the Columbia river, they 
found Indians that spoke a little English. The names 
of their predecessors are not-recorded. They must 
have been fur-traders or hunters who had become mem- 

bers of the Indian tribe, by marriage. Carmack was 

one of those humbler explorers who blazed the trail of 

civilization. 
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DISCUSSION 

Early Days at Ajo 
Series of Articles on New Cornelia Elicits a Recital 

of the Wild and Lawless Conditions Which 
Caused Abandonment of the Camp 

Forty-two Years Ago 

THE EDITOR: 

Sir—The well-told articles in your recent issues by 
A. W. Allen on the New Cornelia at Ajo, Ariz., recall to 

my mind the details of a visit made to the district in 
the summer of 1880, just forty-two years ago, which 

may be worth recording. At that time Senator J. P. 

Jones, of Nevada, together with some New York 
parties, was interested there, and trouble had arisen 

between the local manager and the workmen through 

delayed payment of wages, which had resulted in the 
imprisonment of the former by the latter, who were 
holding him as hostage for their money and threaten- 
ing his life unless it was forthcoming at a stated date. 

On the other hand, the operators claimed that the 
money had been sent and could not understand the 
situation. I was employed to investigate and also to 

report on the commercial probabilities. At that date 
the Southern Pacific R.R. had been extended eastward 
from Los Angeles only as far as Tucson, and the Santa 

Fe in its progress southwestward had not yet reached 
Deming. Between the two rail heads a stage line was 

maintained by the Wells Fargo Co., but the route it 

followed via Cooks Canyon was infested with Apaches 
and presented no attraction to me. 

The order to examine having caught me at Leadville, 
I went to San Francisco, and after an interview with 

Senator Jones took the train for Los Angeles, then an 
unkempt, dusty and unattractive village of perhaps 
10,000 population, and from there proceeded eastward to 
Gila Bend Station, which consisted of a water tank, and 
a long log hotel and store, built Arizona style, and pre- 
sided over by a genial Irishman named Noonan. With 
him I made a deal for transportation over the sixty- 

mile desert to Ajo. Not a drop of water was to be had 

on this drive, and at its end only what remained in the 
few natural tanks in the gulches. We carried there- 
fore in the wagon a couple of barrels of the liquid for 

the animals and a string of full canteens and kegs for 
ourselves. The journey began at 4 p.m., continued 
through the night, with an hour’s rest at midnight and 

at daybreak, and brought us to camp about 10 o’clock 
of the following morning. Just as the sun was setting 
after our start we encountered a miner on foot heading 

for the railroad and in a pitiable condition, dodging 
from the scanty shade of one big sahuaro to the next 

one, his water bag empty and his tongue swollen so that 

speech was impossible. He certainly would have 
perished in a few more hours but for our coming. 

Noonan had declined to comment on conditions at 
Ajo, but it was easy to gather from his guarded replies 

to questions that trouble might be expected. And when 

the miner had been revived so that he could talk, he let 

fall enough in the short time we devoted to him to con- 
firm the impression received from the Irishman. In 

fine, he reported that the water supply and the stock of 

food at the camp were low, all mining work was sus- 

pended, and the manager was in the custody of a crew 

of rough men who were demanding their money and 

threatening his life. It looked like an unpleasant tangle 

to jump into. Fortunately, I had been entirely frank 
with Noonan, and the miners knew him to be a friend. 

I was at once seized on arrival, all money, papers, and 

valuables were taken from me, and I was conducted to 

the shack where the manager was held under guard 

with the cheerful information that I would be held as 
additional hostage for wages due. However, Noonan 

made it his business that afternoon and evening to cir- 

culate among the men‘ and advise them to give me a 
chance to talk to them. The opportunity came on the 
following morning after the manager and I had gone 
over matters together thoroughly. He was a badly 

frightened man, though having done no wrong, as I 
was thoroughly convinced. The money had apparently 

been sent from San Francisco, but had disappeared 

somewhere and somehow between there and its in- 

tended destination, as Noonan, who acted as station 

agent, had advised me. But in spite of this the men 
believed the manager had received and hidden it. I 

became convinced he had not, and it was my task to 

pass this belief on to the creditors, if possible, one of 
whom was Noonan himself, who had not been paid for 
a considerable amount for stores furnished. 

At the talk I was listened to attentively and ques- 
tioned keenly. Having adopted a tone of absolute 

frankness, the impression made was good. Fortunately 
there was no whiskey left in the camp, and most of the 
men were amenable to reason. A few hours after I 

had addressed the men, I was released, with permission 
to examine the mine, but with a warning to make no 

effort to escape. I put in a couple of days at this work, 

during which the men held several meetings considering 
whether they should hold me and send word to San 
Francisco by Noonan to that effect, or send me back 

with him to do what was possible to clear up the matter. 
The latter program prevailed. I have always found the 
average American miner—when sober—a good sport, if 

treated as a man should be. 
On the afternoon of the third day after my arrival 

therefore we started on the return trip, reaching Gila 

Bend by noon of the next day. The coolest place in that 

young city was under the dripping water tank, and there 
I awaited the train from Tucson. Arriving at San 

Francisco in due course, I was able to make the situa- 
tion clear to the Senator and his associates, and ad- 

vised the abandonment of the Ajo deal as hopeless 

under the existing physical conditions. For though my 

inspection had revealed the presence of copper at the 
surface over a considerable area, with excellent pros- 

pects of its continuance to a reasonable depth, it 

appeared certain that such ore as could be produced 

would be of low average grade, and would have to be 
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handled in large quantities, involving heavy capital out- 
lay, to overcome the unfriendly nature of the region, its 

remoteness, and the lack of water. Equally serious 
were the conditions surrounding titles at that time. All 

the most attractive showings had been located several 
times, and, in the careless way that prevailed in those 

days, so that prolonged litigation was assured. My 
advise was accepted, and I had the satisfaction a few 

weeks later of receiving word from Noonan that all 
debts had been paid, the manager released, and the 

miners brought in. 

The incident is of little importance in itself, but it 
illustrates the haphazard way in which things were 
done occasionally in the West in the early days, and 

also the fact that the grade of an ore is sometimes of 

secondary importance in estimating the value of 

mining porperty. The existence of copper at Ajo had 

already been known at that time for a century or more, 
and during the twenty years previous to my visit the 
locality had been fairly shingled with locations. Fur- 

thermore, several hundred thousand dollars had been 

expended up to then by various parties in the effort to 
reach the main orebody, which was assumed to lie some- 

where beneath the maze of surface stringers, for the 

disseminated form of deposit was a phenomenon with 

which the miner of the day had practically no expe- 

rience. Besides, the metal was worth about 22c. a 

pound in that year. But at even that price profit would 
have been questionable. When I recall the waterless 
desert between the camp and the railroad, the terrible 

summer heat, the desolate and forbidding nature of the 
region, and then contrast it with the present attractive 

conditions, it is difficult to realize the changes that have 

been wrought by the hand of man during the inter- 

vening years. But it is only one of many that have 
been effected in the West since the prospector began 

his invasion of its wilds. All honor to those pioneers 
who ventured into these regions and blazed the way for 

the scientific mining of the present day! Nor should 

such good sports as Senator Jones and his tribe of 

Comstockers be forgotten, for they were always willing, 
so long as a chance for success appeared, to back their 

efforts. I do not recall a locality in the West where it 
took more nerve to do this than at Ajo. 

Denver, Col. THEO. F. VAN WAGENEN. 

How About This? 
THE EDITOR: 

Sir—Arthur Brisbane, America’s greatest publicist, 
says: 

“There is proposed a world union of engineers to 
work for world peace. 

“The union would include men of the type that build 
great canals, plan elimination of swamps and deserts, 
harness water power and develop irrigation. 

“Such men should have great influence, but have not 
got it. For ‘ours is a civilization of engineers and a 
government of lawyers.’ Men that make the laws, fill 

the offices and act as judges are practically all lawyers. 
It is a lawyers’ government from top to bottom. And 
what the lawyers want is what the people get.” 

Evidently somebody has been telling Mr. Brisbane 
things—or else why should he, a rank layman, say 

that engineers “should have great influence but have 
not got it”? Has some tattler told him of the woeful 
state of affairs pertaining to the American Institute 

of Mining and Metallurgical Engineers or of the inef- 
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fectiveness of this great organization of engineers with 

respect to its own business or its ability to protect its 
members from the spite and “strike” laws requiring 

engineers to be licensed now prevailing in nineteen 

states? Has someone tattled to him about the rival 
overlapping organizations among mining engineers? 
Surely someone should tell Mr. Brisbane to mind his 
own business and not to tell the truth about engineers 
any more. MEMBER OF THE A. I. M. E. 
New York. 

The Measurement of Air 
THE EDITOR: 

Sir—I notice that Walter S. Weeks has been kind 
enough to point out two possible sources of error in 

Weymouth’s method of air measurement, referred to 

by me in the Feb. 25, 1922, issue of Mining and Scien- 
tific Press. It ig advisable, of course, that these should 
be kept in mind,,but Mr. Weymouth has laid down such 
conditions scoviiale. 

Perhaps I should have quoted the author more fully, 
but I thought it would suffice to give the original refer- 

ence and repeat the diagram. In the article by G. S. 
Weymouth, Mining and Scientific Press, April 20, 1912, 

p. 562, he says: “This method has been in use here 
for several months, and would, with slight modifica- 
tions, measure any quantity of air flowing, provided 

that the supply pressure is constant during the test, and 

the flow regular for the few seconds necessary to obtain 

the reading. The arrangement, which is sim- 
ply the addition of a few fittings of the same size as the 

ordinary supply pipe to it, is as follows: . . . ” 

I trust this statement will reassure those who may 
have thought the method was always valueless. Our 

engineers are usually free from the reproach of sup- 
plying air at seriously varying pressures, hence the 

method is generally valuable, as it is both effective and 
cheap. ALFRED T. FRY. 

Queenstown, Tasmania. : 

Technical Operations at Kennecott in 1921 
According to the annual report of the Kennecott Cop- 

per Corporation, production from Kennecott during 

1921 was 229,809 tons of ore, averaging 7.66 per cent 

of copper, and from Latouche, 168,058 tons of 1.83 per 

cent ore. A four-ton storage-battery locomtive and a 

mechanical ore loader were added to the equipment at 
the mines. 

Kennecott ores milled totaled 21,723 tons, assaying 

5.62 per cent copper. This produced 18,571 tons of 
49 per cent concentrate, a recovery of 77.82 per 

cent, compared with 82.29 per cent in 1920. The de- 
crease was caused by lower-grade ore in the mill feed. 
The cost of milling was 72c. per ton, 4c. less than in 1920. 

The leaching plant at Kennecott was shut down for 
one month of the year for remodeling the piping sys- 

tem. Mill tailing to the amount of 192,551 tons was 
treated, assaying 0.95 per cent copper in the form of 

carbonate, with a recovery of 2.808,000 lb. of copper in 

the form of precipitates assaying 74.63 per cent copper. 
The leaching recovery was 76.56 per ‘cent, compared to 

74.5 per cent in 1920. 
' The fact that the leaching plant did not operate con- 

tinuously added to the lower milling recovery, reducing 

the total recovery on milling ores to 86.07 per cent, 

compared with 90.10 per cent in 1920. 

. 
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Mining Engineers of Note 

DANIEL C. JACKLING 

to do a thing after someone else has shown that it 
can be done; more credit, then, to the man who leads 

the way. Twenty years ago the idea of profitably min- 

ing rock that contained only twenty-five pounds of copper 

per ton was contem- 

plated with more than a 
little skepticism by most 

competent engineers. A 

mountain of such mate- 
rial existed in Bingham 
Canyon, in Utah; that 
this mountain is being 
eaten away and its cop- 

per being converted into 
useful form is due pri- 
marily to the _ vision, 

courage, personality, 

and resourcefulness of 
Daniel C. Jackling. He 
foresaw the economies 

that would be effected 
by a scale of production 
hitherto unheard of; he 

had the courage to back 

his convictions to the 

limit; he had the per- 

sonality to induce cap- 
italists to finance the 
enterprise because of 
their confidence in him; 
and he had the re- 
sourcefulness to devise 
the methods and create 
the organization for 

bringing his elaborate 
plans to fruition. Other 
companies have followed 
in the exploitation of 
huge disseminated cop- 
per deposits, but Utah 

[: MAY not be easy, but at least it is not so difficult, 

Copper showed that it * SURORSSSERRSOSSORSASASSSR SSSR ETASETRESSSSARSAASSRSS HEAT ESSER AA Se ee eeseseReeseneeeeeneaassesseseseeseseseseeaeet 

could be done. Mr. Jackling was born near what is 

now Appleton City, Mo., in 1869. At nineteen he had 

this plan for the future: he would teach school at $30 
per month until he could get a job clerking at $75 per 

month. Of this he would save $60 per month, and since 
good farm land could be purchased for $20 per acre, 
he could buy thirty-six acres per year. In the course 
of three years he would be the owner of 108 acres, 

which was enough to insure comfortable independence 

for life, for a man who knew as much about farming 

as did Jackling. This illustrates one characteristic of 

the man—he analyzed his problem and made specific 

plans beforehand. However, the incident of observing 

the precision with which a civil engineer conducted a 

survey of some neighboring land captivated young 

Jackling’s imagination, and he revised his plan, the re- 
sult being his entrance in the Missouri School of Mines 
at Rolla, from which he was graduated in 1893. He 

went to Cripple Creek, where he became acquainted 

with Charles M. MacNeill, who was later to be instru- 
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DANIEL C. JACKLING 

mental in raising the money to start the Utah Copper 

enterprise. 

After launching Utah Copper Mr. Jackling, in asso- 
ciation with Hayden, Stone & Co., developed and 

equipped the Nevada Consolidated, Ray Consolidated, 

and Chino Copper prop- 

erties in Nevada, Ari- 

zona, and New Mexico 

respectively. He also 

opened successfully the 

Butte & Superior mine, 
one of the largest zinc 
producers in the coun- 

try. During this period, 

also, the Alaska Gold 
property was equipped 
with a mill and opera- 
tions were started on a 

large scale. It devel- 
oped, however, that Mr. 

Jackling had erred in 
his estimation of the 
grade of the ore in the 
deposit. As a result, the 
enterprise, so far as gold 

mining is concerned, is 
a failure, in spite of an 
investment of many mil- 
lions of dollars. During 

the war Mr. Jackling, 

as Director of Govern- 
ment Explosives Plants, 

had supervision of the 

erection of two smoke- 
less-powder plants of 
sufficient capacity to 
provide against all pos- 
sible requirements of 
this country and the 
Allies. Recently, the 

Shasta Zinc & Copper 
Co. has been organized 

to undertake the rehabilitation of the old Bully Hill 
mine, in California, where, by virtue of improved metal- 

lurgy and large-scale operations, it is expected to turn 

the low-grade material to account. Another huge un- 

dertaking is the exploitation of the almost inexhaustible 
deposits of low-grade iron ores on the Eastern Mesabi 
iron range in Minnesota. Since 1913 engineers have 

been at work on the problem, and a $3,000,000 plant is 

now nearing completion. The material contains about 
30 per cent iron in magnetic form, thereby differing from 

the iron ore that has been mined heretofore. It was 
necessary to devise new machinery and equipment for 

treating it before a process that promised profitable op- 

erations was developed. Its suecess, which seems 
assured, will mark the achievement of another project 
for converting to the use of mankind raw material that 

hitherto has been considered worthless; it will be an- 
other triumph for the engineering genius and organiz- 

ing ability of a pioneer of industrial development, Daniel 

C. Jackling. 
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Smelter of Quincy Mining Co., at Hancock, Mich. 
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No. 2 Quincy hoist house. View from shaft. 

No. 6 hoist house of the Quincy Mining Co., Quincy, Mich. 
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A Problem in Mine Ventilation 
The Manner of Providing Satisfactory Working Conditions in a Colorado Mine Where 

There Existed Excessive Amounts of Carbon Dioxide and Hydrogen Sulphide — 
Objective Secured by Bulkheading and Use of Wooden Pipe and Exhauster Fan 

By C. N. SCHUETTE 

N UNUSUAL PROBLEM in mine ventilation was 
A created by the issuance of deleterious gases from 

: the vein fissure in a silver mine near Rico, Col. 

These gases were carbon dioxide and hydrogen sulphide. 
The mine lies entirely within the Dolores formation, a 

part of the “Red Beds” of the Rocky Mountain region. 

Carbon-dioxide gas bubbling up from bed of Gas Creek 

This formation, which is probably Triassic in age, has 
been described by W. Cross,’ A. C. Spencer,’ and F. L. 
Ransome’ and is mapped in part in the “Rico Folio” of 
the “Geologic Atlas of the United States.’” 

*Whitman Cross and Arthur C. Spencer. “Geology of the Rico 
oe Twenty-first Annual Report, U. S. Geological Survey, 

2F. L. Ransome. ‘“‘The Ore Deposits of the Rico Mountains, 
Colorado.” Twenty-second Annual Report, U. S. Geological Sur- 
vey, 1900-1901. 
Whitman Cross and F. L. Ransome. “Geologic Atlas of the 

United States. “Rico Folio, Colorado.” 5 No. 130, 1905. 

The mine is situated on Gas Creek at an elevation of 
about 10,000 ft. Here the Dolores formation shows the 
typical brick-red color and consists of coarse to fine 
sandstones and thin layers of conglomerate. These 
rocks, which form both walls of the nearly vertical vein, 
are cemented with carbonate of lime and contain dis- 
seminated pyrite, which is also in the vein filling. 

Gas Creek is well named, as carbon dioxide and 
hydrogen sulphide issue from the ground at numerous 

places along its course. Sulphur deposits are in 
evidence at these points, and elsewhere deposits of 
limonite have been formed by iron-bearing springs. 

ORIGIN AND BEHAVIOR OF THE GASES 

The springs probably derive their iron from the dis- 
seminated pyrite of the sandstone. The carbon dioxide 
is probably caused by the action of sulphuric acid on 
the carbonate of lime cementing the sandstone, and is 
therefore also due to a relatively superficial reaction. 
The source of the hydrogen sulphide is probably more 
deep seated and due to solfataric action. It may be 
mentioned that a dike of porphyry lies roughly parallel 
to, and a short distance south of, the course of Gas 

Creek. Both gases, despite their different origins, 
reach the surface through the same fissures, one of 

these being the vein fissure of the mine. 
Gas issued with varying intensity all along the vein, 

and in certain spots was under sufficient pressure to 
make a hissing noise as it blew from the crevices or 
bubbled noisily through the water in the ditch of the 
drifts. The gases issued from the vein only on the 

lowest of a number of superposed levels, showing that 
they undoubtedly came up the vein fissure and did 
not emanate from the wall rocks. 

The carbon dioxide, being heavier than air, always 
escapes by the lowest available mine opening. Dead- 
end openings on the lowest level always showed an accu- 

mulation of gas. In drifts and crosscuts where a 
natural draft exists, the heavy carbon dioxide flows 
along the bottom, and, when undisturbed, a fairly sharp 
line of demarkation is evident when a carbide light is 
lowered. When the flame reaches the line of demarka- 
tion—a foot or two above the floor—it turns yellow, 

becomes longer, sputters, and is extinguished. When 

the air and gas in a drift in this condition are disturbed 
by cars running through it, the air rapidly becomes 

unbreathable. 

TEMPERATURE CONTROLS MOVEMENT OF GASES 

The natural movement of air through the mine 
depends on the atmospheric temperature. When the 
atmosphere is warmer than the mine air, this condition 
being prevalent in summer, the cooler, and therefore 
heavier, mine air flows down all of the mine openings 
and out through the lowest one. In winter the opposite 
effect is produced, air entering the lowest opening and 

leaving the mine through the higher openings. In 

spring and autumn a daily change takes place soon after 
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sunrise and sunset. During this change there is no 
definite draft in either direction, the mine air pulsates, 
and the lowest workings fill with gas. 

EARLY DEVELOPMENT OF THE MINE 

A diagram showing the levels affected is given in 
Fig. 1. The early development and operation of the 
mine was adversely influenced by the presence of the 

gases. The winter season in this part of Colorado, and 
particularly at this altitude, is severe, and the snowfall 

is heavy. These facts, together with the adverse 
natural draft conditions in winter, restricted work in 
the mine to the summer months. 

No. 1 level was driven under the natural down-draft 
condition prevalent in summer, raises to the surface for 
air being driven at frequent intervals. 

No. 2 level was developed by driving a crosscut adit 
to the vein, no gas being encountered until the vein was 
reached. When this adit had provided a drain for the 
gas, a winze was sunk to No. 2 level for air. 

It is said that during this time a coal miner appeared 

on the scene and introduced a modification of the 
“double-entry” system by running an adit two sets 
high as shown at A in Fig. 1. The lagging on the 
lower set was made air-tight by tamping soft vein 
gouge on it. Fresh air was carried to the face through 
the upper set while the gas and air flowed out through 

the lower set. 
No. 3 level was also developed through a crosscut adit, 

and then a raise was carried up to No. 1 level for air. 
The level was driven by what was locally known as the 
“cutting-out stope” method. The ore was mined by the 
shrinkage-stope system, and the method used in driving 
the level consisted of carrying the cutting-out stope 
forward with the level face as the latter advanced. Air 
flowed down from No. 1 level through successive raises 

as the work advanced, to the cutting-out stope, thence 

to the working face, and out through the drift and No. 
8 adit. Finally connection was made with No. 2 raise, 
and then the stopes were carried up. In this work it 
was found that carrying air to the face in the usual 

manner in pipes was detrimental to working conditions, 
as the blast of air disturbed the gases to such an extent 
as to vitiate the mine atmosphere. It was found bene- 

ficial to lower the open end of the air pipe to the floor 
near the face and draw the gas through it with an 

exhauster. 

THE VENTILATION PROBLEM 

After the described work had been done the mine was 
idie for five years, and when operations were resumed 
conditions were as shown in Fig. 1, the shaded area 
representing stoped ground and the cross-hatched area 
the caved ground. The stopes at B had caved to the 

surface, letting some creek water into the mine, and 
No. 1 level was caved beyond recovery on both sides of 
Nos. 1 and 8 raises. In addition to these caves, No. 2 
adit had caved and was buried under a landslide for a 
distance of 120 ft. from its former portal. No. 3 adit 
and No. 8 level contained a foot or more of slime, and 
all tracks and air pipe had been destroyed. The main 
sources of gas were at the points marked A, B, C, D, 
and E in Fig. 1. It was possible to walk or wade 

through No. 3 level when a strong down draft prevailed, 
as the gas was confined to a layer near the floor. 

The operators decided to drive north on the vein on 

No. 3 level. For this purpose it was necessary to 
satisfy two conditions: first, to bring fresh air to the 
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working face and, second, to maintain a breathable 
atmosphere (under working conditions) in the level and 
adit where the trammers worked. B was the most 
prolific source of gas, and also of water, and as No. 2 
adit was closed, these flowed down No. 2 raise into No. 
3 level and out through the adit. A new adit was 
driven from the surface to connect with the open part 
of No. 2 adit. When this had been completed, No. 2 
level was bulkheaded at F and the gas from B as well as 
the creek water percolating through the caved ground 
was carried to the surface. 

The gas flow in this\new adit was from 13 to 2 ft. 

A. SSN°2 Adit 
N23 Level 

Fig. 1—Diagram of mine levels 

deep and showed the following analysis: CO,, 40.72 per 

cent; O,, 12.04 per cent; N., 47.24 per cent. 

The gas analyses mentioned were obtained from 
samples taken in vacuum tubes furnished by the U. S. 
Bureau of Mines through the courtesy of B. O. Pickard 
and D. Harrington. The samples were analyzed in the 

U. S. Bureau of Mines laboratory at Pittsburgh. and 
were also tested for CO, CH,, H,, and H,S, with nega- 
tive results. 

The completion of the drainage adit and bulkhead 
materially bettered conditions in No. 3 level and made 
it possible to place track in No. 3 adit. This was a dis- 
agreeable job, as the work of bolting and spiking the 
rails necessarily had to be done in the gas layer. Clear- 

ing the level of the accumulated slime was also 
dangerous, as the slime was a veritable reservoir of 
hydrogen sulphide gas. 

From No. 3 raise the level was driven north one and 
one-half sets high, the lagging of the drift set being 
tamped with the vein gouge. The level was supported 
with either drift sets or stulls, depending on the width 
of the vein and the condition of the walls. Air came 
down through Nos. 1 and 8 raises, and was carried to 

the face through the upper or ventilation set and then 
back through the drift set to No. 3 adit. This pro- 
vided good ventilation at the working face. 

The movement of cars and men in the level mixed the 
gases with the air breathed by the trammers. To 
mitigate this condition as much as possible, perforated 

wooden pipe was placed along the floor, near the end of 
the crosscut adit and in the drift, and an exhauster 
was used to draw the gas to the surface. 

As the mine water and gas rapidly corrode galvanized 
pipe, it was necessary to use wooden pipe, and this was 

made at the mine of 1 x 10-in. rough lumber and fitted 
with collars of 1 x 12 in., these collars having a 6-in. 
lap. Fig. 2 illustrates the construction of the pipe and 
fittings. After being nailed, the pipe was doweled to 
prevent collapse after the nails have eaten out, and 
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Fig. 2—Wooden ventilation pipe and fittings 

the joints were painted with a heavy tar paint. The 

lumber was sawed in a small sawmill at the mine, the 

cost being about $17 per 1,000 bd. ft. The cost of the 

pipe was 15c. per ft., about 10c. for labor and 5c. for 

material. The cross-sectional area of this pipe is 
slightly larger than that of 10-in. galvanized pipe, 

which cost over 50c. per ft. at the mine. The wooden 

pipe was easy to install and was remarkably tight when 

the joints were caulked with waste and tarred, an 

operation slightly more cumbersome than wrapping and 
tarring galvanized pipe. The wooden pipe was also 

used in a part of the adit, where it was supported as 
shown in Fig. 3, two 2 x 4-in. posts being set under 

each pipe. 
This method of drawing out the gas was fairly effec- 

tive in keeping the adit and level free from gas. It was 
most effective when the gas layer was least disturbed. 

When the gas and air in the mine were mixed, it could 
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Te 2"x 4"post-71 

Fig. 3—Method of supporting wooden pipe in No. 3 adit 
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of course only carry out the mixture. On one of the 
latter occasions a sample was taken of the gas dis- 
charged into the atmosphere by the exhauster, and the 

analysis gave the following proportions: CO., 4.27 per 

cent; O,, 19.96 per cent; N,, 75.77 per cent. 
The effectiveness of the ventilation set in carrying 

air to the face is well illustrated by the following 
analyses: 

Sample I, Sample 2, 
Per Cent Per Cent 

Cape. tL Sees io ni ee 4.07 ed 
he ats hectare wasn ntre tepid oe 19.98 20.62 
PRS A rites ace aatexiA nt wia ete es 75.95 77.87 

Both samples were taken at the height of a man’s 

mouth, when a strong down draft prevailed. No. 1 

sample gives an analysis of air at the face when the 
ventilation set was closed, leaving the face as a dead- 
ened drift. No. 2 sample is an analysis of the return 
air from the face when the ventilation set is open. It 
was taken at the end of the adit, and this air had been 
vitiated on its return through the drift, and particu- 
larly by passing over the source of gas marked EF in 
Fig. 1. It represents the air breathed by the trammers 
under ordinary working conditions. 

Four other analyses that are of interest because they 
illustrate the conditions prevalent when there is no 

draft in the mine are given below. They were also 
taken at the height of a man’s mouth: 

Sample 3, Sample 4, Sample 5, Sample 6, 
Per Cent Per Cent Per Cent Per Cent 

ROB teens hier 6.42 5.43 {32 3.32 
ae ae 19.56 19.69 20.80 20.10 

TOE Sas ess 74.02 74.88 78.88 76.18 

Sample No. 3 was taken at the end of the adit, No. 4 
at the north face, No. 5 in the ventilation set at the 

raise, and No. 6 in the south drift between points E 

and D in Fig. 1. 
It is of interest to note that in all eight gas samples 

given, the proportion of oxygen to nitrogen is that 

found in normal air, showing that the carbon dioxide is 
added to the air from an outside source and is not 
derived from any chemical action with the oxygen of 
the air. The low carbon-dioxide content of Sample 5 
confirms the statement previously made, that this gas is 

not found above the lowest openings even when no draft 
prevails in the mine. Breathing becomes excessively 

labored when the carbon-dioxide content is approx- 

imately 5 per cent, and under such conditions physical 

exertion is not possible. 
An up draft maintains ventilation, but conditions 

then are not nearly as good as when a down draft pre- 

vails. It should be possible to simulate the natural 
down draft during the winter by blowing air into No. 1 

raise through a bulkhead or by carrying air into the 

ventilation set through air pipe or tubing, in the latter 

operation closing the connection between No. 3 raise 

and the ventilation set. If this were done the ventila- 
tion set would serve as a conduit of large cross-section 

and give the low velocity to the air that is required to 
prevent its disturbing the gas layer. 

The hydrogen sulphide gas presented a problem of 

its own. During the cleaning operations in the adit and 

drift the odor was unusually strong. The workmen’s 

eyes were severely affected, a few days’ exposure result- 

ing in an affliction similar to snow-blindness. After 

the adit and drift had been cleared of slime the odor 
was less strong but still noticeable. This gas is diffi- 

cult to analyze in small quantities, and can be deter- 

mined only when samples are analyzed immediately 
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after taking, which was not possible with the vacuum- 

tube samples. 
The hydrogen sulphide which was present in the 

gas probably did not exceed 0.01 per cent, but caused 

more annoyance than the carbon dioxide if it really 

was the “sore-eye” gas. On this point I have no data, 

nor have I read in the literature on mine ventilation 
that this effect may definitely be ascribed to carbon- 
dioxide gas. 

Upon one occasion I spent seven consecutive hours 

underground when breathing was slightly difficult and 

a faint hydrogen sulphide odor prevailed. Other than 
a slight “drawn” feeling of the eyes, no effect was 

noticed underground, but on coming into the sunlight 

everything was seen as through a heavy black smoke. 
My vision became normal, however, on the follow- 

ing day. 
The degree to which the men were affected varied 

greatly in different individuals. With some the eyes 

smarted severely and watered copiously. Long ex- 
posure resulted in temporary loss of vision. It was 
claimed that by breathing through the mouth instead of 
through the nostrils the eyes were not affected to so 

great an extent. 

The effect of mine gases on the vision is a subject 

Effect of mine gases on iron tools. Wood is not affected 
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Wooden ventilation pipe 

that has received little attention, though this difficulty 
exists to some extent in many mines around Rico and 
also in other districts. I am inclined to attribute it to 
the sulphide gas, as other sulphide gases, notably sul- 
phur dioxide in smelting plants, do affect the eyes. The 
carbon dioxide absorbed by the blood, and also the 
rarity of the air at an elevation of 10,000 ft. may, how- 

ever, be contributory factors in producing the effects 

here described. 
In conclusion it may be said that though operating 

conditions were more seriously affected by the ventila- 

tion problem than is usual in metal mines, the methods 
of ventilation adopted were fairly effective, and it is 

hoped that this description may aid others in overcom- 

ing similar difficulties in mines where dangerous gase- 
ous conditions exist. 

Spanish Iron-Ore Situation* 
Exports of iron ore from the port of Bilbao in the 

period from Jan. 1 to April 30, 1922, totaled 384,674 

metric tons, against 162,762 tons in the corresponding 

period of last year and 753,076 tons in the first four 

months of 1920. The 1920 figures represent an ap- 
proximate normal since 1914. Of the exports during 
the current year, 62,169 tons was shipped to Rotterdam 

for transshipment to Germany, 14,562 tons to Belgium, 

and the remainder to England. The exports of the 
low-grade and washed ores to Germany and Belgium are 

still far below the pre-war normal. 

Labor troubles in the British metallurgical industry 

have caused a slump in the demand from that quarter 

for Bilbao ore, which showed some signs of revival at 

the beginning of the year. The North African ores are 

continuing to offer keen competition to the product of 
the Vizcayan mines, as they are said to be practically 
equal in quality, and the cost landed in England aver- 

ages about 3 s. less per ton. Vizcayan mine operators 

recently reduced the miners’ wages about 15 per cent. 

The general impression in local mining circles is that 
there will have to be a further reduction in production 
costs before any definite revival in the industry can be 

expected. 

While the bulk of the ore mined in this section is ex- 
ported, the depression in the local iron and steel industry 

is affecting the mining industry adversely. Just at 

present the two principal iron and steel plants of the 

district are at a standstill, due to a strike of workmen 

which was brought about by a 20 per cent reduction 

in wages. 

*Consul H. M. Wolcott, in Cemmerce Reports. 
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Mining Curriculum at the Massachusetts 
Institute of Technology 

Trend in Selection of Technical Subjects by Students—Engineering Administration 
Receiving Important Recognition in Technical Branches Other Than Mining and 
Metallurgy — Political and Social History and Economics a Part of Mining Course 

By GEORGE J. YOUNG 
Western Editor, Engineering and Mining Journal-Press 

mining division of the Massachusetts Institute 
of Technology when it was sheltered in red 

brick buildings on Boylston St., in Boston. The labora- 
tories were in a basement and looked much the worse 
for wear. Nevertheless, I have not forgotten the 
warm welcome I received from Professor Richards and 
Professor Hofman. I spent several days, and left with 
considerable respect for the personnel and the work in 
mining and metallurgy. Recently I visited the school 
again. The new buildings were impressive and indicated 
a tremendous rejuvenation in physical appurtenances. 

On leaving the car I joined a stream of students 
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Massachusetts Institute of Technology 
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hustling their way toward the building, and received 
from one of them the needed directions. Wending my 

way through a line of laboratories which suggested by 
their wealth of machinery the packed engine rooms of 
ocean liners, I landed in the business office of the 
Institute. A small boy in knee breeches, in response to 

my query for full information upon the courses in 
mining and metallurgy, placed on the counter in rapid- 
fire order six pamphlets and four schedules and answered 

my question as to where I could find Professor Lindgren 
by saying: “Turn to the right, go to the first staircase, 

take the second floor, turn to the right, take the first 

corridor, and you will find the name on the office on the 

right hand side of the corridor.” The whole transaction 

occupied about a minute and a half and I was on my 
way, not, however, without reacting to the thought that 

here was efficiency with its two side sisters, order and 
time-saving. 

Throughout the day I could not get away from the 
thought that I wag in the grip of a system akin to a 
well-regulated card index, nor from the idea that some 
one was practicing in the conduct of the school that 
which was preached from the class-room rostrum to 
students as a guide to the efficient administration of 

business. There was in the air a definite purpose. The 
institution did not remind of a school at all, but rather 
of a large business organization under an efficient 

manager. 
The students were on the go. The interior of the 

building suggests a factory. Architecture is a thin 
veneer upon the exterior. Evidently the engineer had 
ruled supreme -within. The monotonous sameness of 
walls, corridors, and doors and the uniform color 
scheme reveal the peculiar quality of some engineer’s 
mental make-up. Have they no appreciation of color? 
Have they forgotten that technology and utilitarianism 
are mere means to an end? Why not let an architect 
have a little rope on the inside of a building as. well as 
upon the surroundings? 

The Institute of Technology is in a manufacturing 

and business environment. Its students are drawn from 
many countries and from all parts of the United States. 
About half come from Massachusetts and two-thirds 
from the North Atlantic States including Massachu- 
setts. In 1919, 129 came from South Atlantic States; 

79 from South Central; 271 from North Central; 120 
from Western; 13 from outlying parts of the United 
States, and 205 from foreign countries. The number 

enrolled in 1919 was 3,078, and attendance at the end of 
1920 is given as 2,884. The total number of active 
members of the faculty in 1919 was 293, including re- 
search associates, assistants, and lecturers. The money 
outgo for the fiscal year ending June 30, 1920, was 
$1,659,096, of which $639,181 was paid to teachers and 

$252,825 for administration and general expense. The 
investment assets totaled $14,930,203 and the educa- 

tional plant is valued at $10,792,758. The income from 

students totaled $800,350 for the same period. These 
figures indicate to some extent the proportions attained 
by Technology and the intricate educational, financial, 
and business problems involved in this important 
scientific school. 

TRENDS OF TECHNICAL EDUCATION 

The total number of graduates, beginning with 1868 

and ending in 1920, is 7,651, which number includes the 

recipients of higher degrees. The number of graduates 
for some fifteen separate divisions by ten-year periods is 
indicated in Fig. 1. The relative importance of the 

several courses is indicated by the height of the vertical 
sections of each column in the figure. The recent trend 
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in the selection of courses is shown in Fig. 2, in which 
I have compared 1914 with 1920. The year 1914 marks 
the end of an historical epoch, the year 1920 the begin- 
ning of a new era. Necessarily, succeeding years may 

be expected more accurately to indicate trends. The 
diagrams indicate the trend at one large institution; but 
they are probably indicative of what is taking place 
generally. This is only an opinion, as I have not in- 
vestigated in detail. It is interesting, however, to note 
the relative decrease in enrollment in civil, mechanical, 
electrical, and sanitary engineering, and architecture, and 
the increase in mining, chemical, and electrochemical 
engineering, and in engineering administration. The 

most notable trend is toward engineering administration. 

This was conspicuously deficient in the pre-war epoch in 
technical education. Mining and metallurgy show an 
increase, but this is probably due to local causes, for the 
condition of the mining industry has not been such as 
to account for it. The trend toward chemical engineer- 

ing is a result of war activities in the chemical indus- 
tries. 

The mining school at Technology is a relatively small 
part of a large organization. The enrollment at the 

end of 1920 totaled 133. This is an inconspicuous 
number in a total of 2,884. Nevertheless, the school 

does maintain an entity, although it must be greatly 
influenced by the immediate environment. On the whole 
this influence is good. The total number of graduates 

in mining and metallurgy since 1868 is 564. Not only 

from the work of its graduates, but also from the re- 
searches of Richards and Hofman and other members of 
the staff, the mining industry has been stimulated and 
advanced to a material extent. There is no adequate 
valuation of the influence of a school upon an industry, 
but M. I. T. has contributed its share to mining and has 

won an important place in the world of mining and 
metallurgical education. 

The present faculty lacks conspicuous leadership in 
both mining and metallurgy. It probably never had im- 
portant leadership in mining. Professors Richards and 
Hofman, notable men in their respective specialties, 

have retired. Professor Lindgren is a conspicuous 
leader in economic geology. Professors Locke, Hayward, 

and Bugbee are tried and experienced teachers in their 

respective subjects. The important element in the 
personnel of the faculty is experienced teaching ability. 

Three important laboratories have been organized and 

equipped in the new building, and all are well worth the 

attention of other schools, both for their arrangement 
and the selection of equipment and for the convenience 

and lighting of the rooms. The assaying laboratory is 

equipped with coal-fired muffle and miscellaneous melt- 
ing furnaces. The metallurgical laboratory is equipped 
with a small blast furnace, a Dwight-Lloyd sintering 
machine, and electric melting and roasting furnaces. 

Quantitative experiments are carried out upon various 
lots of ore. The ore-dressing laboratory includes small 
machines for coarse and fine concentration, amalgama- 

tion, flotation, and magnetic separation, together with 

accessories. The equipment of all the laboratories 
appears to have been wisely selected and to be especially 

suitable for the work of instruction. Research is pro- 

vided for by separate small laboratories as well as by 
the larger general laboratories. 

Entrance to Technology is predicated upon having 
reached the age of seventeen and the passing of satisfac- 

tory examinations in algebra, plane and solid geometry, 
trigonometry, physics, chemistry, English and either 
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French or German. Certificates must be presented for 
one unit of the following subjects or its equivalents: 

Biology, history, Latin, mechanical drawing, mechanic 

arts, or in additional work in the subjects taken by 
examination. There is thus a specific inquiry into the 

intrant’s ability. These entrance requirements do not 
materially differ from the general high-school prepara- 
tion. 

ANALYSIS OF MINING CURRICULUM 

The mining instruction is based upon a four-year 

course, with two principal options, one in mining and 
one in metallurgy. A third option similar to the mining 

option, but requiring a larger proportion of work in 

geology and accessory subjects, is also given. The first 
year of instruction is general, and is common with that 

of all other Technology students. Beginning with the 

second year the student must exercise his option and 
start his technical and related work. There are three 
ten-week terms in the year, together with some summer- 

session work. 
The curriculum presents no special novelty. It 

stresses fundamentals and leads out in technical subjects 
in the usual fashion. The engineering element finds co- 

ordination to some extent in a course in mine-plant 
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design. Geology is scant and economic geology is repre- 

sented by only fifty hours of class work. Metallurgy and 
mining are given only moderate time. The mechanical 
and electrical element is probably given all the time it 
deserves, but some question may be raised as to the 

appropriateness of its treatment from a mining view- 

point. 
The mining curriculum is indicated in the following 

table, and Fig. 3 is a time analysis: 

MINING CURRICULUM AT THE MASSACHUSETTS INSTITUTE 
OF TECHNOLOGY 

Recitations 
Lectures and 
Laboratory ren Total 
Hours ours Hours 

Mathematics..........4 008 c cece cnn 180 360 540 
Chemistry 

RIN oi Sab. 5a oe wcrc ere rne haben 369 170 \ 900 
Determinative..................... 320 50; 

PUI bts ie hs Ena s 6 dle sseerayans aie es 240 300 540 
English and history....................% 180 300 480 
POUCA COORONG. 555.056.005.600 sa cscs ccc s 90 90 180 
Drawing 

Descriptive geometry............... 180 Sia 180 
Mechanical and machine drawing 

Summer-school surveying................ — he 360 
Miscellaneous) ; 

Military science, physical training, 
MPN ONENINT S o o\= <5 ovo baw centod ere 310 90 400 

Engineering element _ 
Applied mecnanies.................. 90 180 ) 
Stationary structures (theory)........ 30 50 
Testing materials (laboratory)........ 20 10 550 
WEEN Coe 2 Os accdhcisk ce < 30 50 | 

OO Me re a ee 30 60 | 
Mechanical and electrical 

Heat engineering................... 80 140 ) 
Electrical engineering and laboratory.. 90 130 | 
PURINE SOON ee ma Sl wig karen w owe ee 30 0 f 510 
Engineering laboratory (power measure- 
IN er on tress 5 ur, 4b aes aeecann ee 20 20 

Geology and mineralogy 
RNID sc oc So ainsi isier seat g vies 120 20 } 
General geology... .... 0.6... s.ccecs 120 100 530 
Economic geology................-- 50 60 
Geology-mapping................... 40 20 } 

Metallurgical 
ee ee ee 40 40) 

Ore dressing-laboratory 80 20 430 
Metallurgy............ 120 55 
Metallurgy-laboratory.............. 40 35 

Mining 
Elements of mining and mine-plant 
CIN oto hot Scie ee ete 240 210 450 

MEE: 2 2. cco carnien avednasaseaeee ee 170 secs 170 

re PRs Se ot ene eee 3,300 2,560 6,220 

The cultural element gets a slice of time, as also does 
political economy. The cultural studies consist of 
three courses in English and history. The first covers 
recent European history, the second is a continuation, 
and the third deals with recent problems in the govern- 
ment and history of the United States. In the first two, 
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488 hours each; 120 weeks term time, 66 weeks inferims,275 hours 
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per week for preperation, 

Fig. 3. Time analysis of mining curriculum of 
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Vol. 2 of Hayes’ “A Political and Social History of 
Modern Europe” is used as a text, and in the third, 

Charles R. Lingley’s “Since the Civil War.” 
It is of interest to note that provision is made for a 

course in special composition which may be required, 
after the first year, of any student who shows inability 
to write clear and correct English. According to the 

description of this course, “it consists of theme work 
and consultation and is continued in each case as long 

as the needs of the student require.” 
The course in political economy is described as 

“elementary but comprehensive. It consists of an 

analysis and description of the existing economic struc- 

ture of society, a brief study of economic theory, and 

the application of that theory to some of the more 
important economic questions. Special attention is 
given to fundamental business processes, including prin- 

ciples of accounting, corporate organization and finance, 
credit and banking, labor problems, and_ business 

management.” Ninety hours of class-room and ninety 
hours of preparation are given to the subject of political 

economy. English and history are given throughout the 
first year and political science ig given in the third. 

These are logical positions, and both courses appear to 

be entirely appropriate for technical students. 
Apparently, petrology has been omitted, as I am 

unable to find it mentioned in the list of prescribed 
courses. As it would be essential to a course in geo- 
logical mapping, it either finds expression in one of the 

other courses or is an elective subject. Neither the 
human nor the psychological elements find separate 
expression in the curriculum. A more specific develop- 
ment of the engineering element than its use in mine- 
plant design appears to me to be desirable. Very likely 

the thesis plays a part in such a development. 

In the time analysis a conservative position is in- 

dicated. The total of 3,300 hours for class-room and 
laboratory work is rather under than over the usual 
time given. The total, including preparation, is 5,860 
hours during the term and 360 hours in the summer 

school of surveying. The total is slightly over forty- 
eight hours per week, or averages eight hours per day 
for a six-day week. This is a humane requirement, and 
no student need undermine his health in meeting it. It 
leaves ample latitude for the slow student and oppor- 
tunity for additional work for the stronger students. 

The fundamental criticism which might be given to 

Technology as a whole is the absence of definite con- 
trasts in the educational scheme. It points strongly in 
one way. It is true that Technology counters this by 

encouraging athletics and other subordinate activities, 
but are these a satisfactory solution? Why should tech- 
nical students not know something of music and art? 
Would not a series of concerts with accessory explana- 

tions of motives and technic and a series of lectures on 
various aspects of art be an entirely practical way of 
securing contrasts? Another thought which recurred 

during my visit was: How could a faculty member 
escape feeling like an employee? Unless some definite 

plan is in vogue at Technology to counteract such a 
feeling among instructors the tone of the institution as 

a whole must suffer. It is interesting to note that in 
the description of courses there is no mention of instruc- 
tors’ names, and one is unable without inquiry to find 

out who gives a specific course. This is a fundamental 
mistake, as one must needs know something of the 
personality of a man giving a subject as well as the 

content of the subject. 
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THE PETROLEUM INDUSTRY 

Factors Influencing the Value of Oil-Shale Lands 
Many Considerations Other Than the Unit Content of Recoverable Oil Affect 

the Value of a Deposit—A Careful Analysis of These Factors 
Based on the Opinions of a Number of Specialists 

By DEAN E. WINCHESTER 

r : \ HE WORLD-WIDE INTEREST in oil shale has 
been growing by leaps and bounds during the last 

few years, especially since the advent of the 
general use of the motor truck and the tractor, and the 
consequent phenomenal increase in the consumption of 

liquid fuel. Much has been written concerning the 
vastness of the oil-shale deposits of Colorado and Utah, 
but little has been published regarding the question: 
What, lands are valuable for oil shale and what factors 
influence the relative value of such lands? 

On May 23, 1916, the Commissioner of the General 
Land Office, at the suggestion of the U. S. Geological 

Survey, classified certain lands in Colorado, Utah, and 
Wyoming as “Mineral (oil shale) lands valuable as a 
source of petroleum and nitrogen.” Up to date some- 

thing over 3,500,000 acres of land have been so classified. 

Ever since the first shale-land classification, and even 

before, geologists, engineers, and chemists have been 

trying to answer the following questions: (1) What is 
oil shale? (2) What lands are valuable for oil shale? 

(3) How can the oil shale be exploited? In this paper 
questions (1) and (3) will be considered only in so far 

as they affect the answer to question (2). 

THE ESSENCE OF OIL SHALE Is “KEROGEN”’ 

Oil shale may be defined as a fine-grained argillaceous 
(clay) rock which contains material—“kerogen”—from 

which it is possible to manufacture an oil, similar to 

petroleum, by distillation. But what is kerogen? Is the 
kerogen of all shales the same? What is the behavior of 

Clear Creek Canyon, sixteen miles from De Beque, Col. Adequate space for plants and dumps is available. 



62 Engineering and Mining Journal-Press 

kerogen when it is heated? McKee and Lyder’ have 

given us some data on the effect of heat on the kerogen 
of certain oil shales, but we are still not completely 

informed as to what kerogen is or what its origin may 
be. Under the high-power microscope we observe that 
oil shales of the Greenriver formation contain a large 

amount of vegetal matter, most of which is macerated 
beyond recognition. Similarly, ordinary bituminous 
coal is found to be made up of vegetal material; yet 
when the two are subjected to dry distillation the 
products are quite different. Perhaps some day it will 
be proved that the original vegetal material in the oil 
shale is quite different from that of coal. It is my 
opinion that. kerogen, the vital substance of the oil 
shales, is not a consistent, definite substance, but is, 
like petroleum, a mixture of hydrocarbon compounds, 

and that the different types of shale will be found to 
contain kerogen made up of different proportions of 
those several substances. This will account, in part at 
least, for their different physical and chemical char- 
acteristics. In other words, we may find that the 
kerogen of the oil shales from Elko, Nev., has different 
properties from that in the “massive black” or “bog- 
head” shales of the De Beque-Grand Valley fields of 
Colorado, or the “mahogany” shale of the same region. 
If this be true, it may explain some of the apparently 

contradictory data presented by different investigators. 
It is, therefore, highly important that every report of 
investigation include a careful and complete description 
of the material used and the locality of the deposit 
whence it came. 

OUTPUT OF OIL PER TON OF SHALE VARIES WIDELY 

Almost any carbonaceous shale or material will give 

a liquid hydrocarbon when distilled. That being so, are 
all shales containing carbonaceous material oil shales? 
Perhaps the problem is better stated—‘‘What is commer- 

cial oil shale?” Let us look to the history of develop- 

ments in the countries where oil shales are being ex- 
ploited today. In Scotland shales which yield only 18 to 
25 gal. of oil per ton are the basis for a large industry; 
in fact, in 1907 the average of all shale treated (approx- 

imately three million tons) was only 24.6 gal. per ton; 
in Australia, oil shale which yields 100 to 160 gal. per 
ton has been worked with a profit for only a few years, 

despite the fact that its development was begun about 
the middle of the last century. It is evident, therefore, 
that factors other than the richness of a shale influence 

the commercial workability of the deposit. 
What lands are valuable for oil shale? This question 

was given extended study by the U. S. Geological Survey 

in 1916, at the time of its first recommendations to the 
Commissioner of the General Land Office regarding the 
classification of oil-shale lands; and, after a digest of the 

data published on the mining conditions and practices 
in Australia, France, and Scotland, where oil shales are 
exploited, regulations were promulgated to govern the 
classification of lands valuable for oil shale. 

During January, 1922, the subject was discussed at 
length during the hearing of a shale-land contest before 
the Receiver of the General Land Office at Glenwood 
Springs, Col. Interesting and valuable information was 

offered in the form of sworn testimony by men who have 
spent years in the study of problems connected with the 
development of the American vil-shale industry. Among 

McKee, R. H., and Lyder, E. E. “Thermal Decomposition of 
— Columbia Univ. Eng. & Sci. Paper, August, 1921, pp. 
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those testifying were R. D. Burnham, geologist for the 
Union Oil Co., of California, in charge of oil-shale opera- 
tions; A. §S. Crossfield, petroleum chemist for the Union 
Oil Co.; William C. Russell, mining engineer; and Dean 
E. Winchester, oil-shale engineer and a member of the 
committee which drew up the regulations for the 
classification of oil-shale lands by the U. S. Geological 
Survey. The following discussion is based upon data 
contained in the evidence presented by these men: 

WIDE DISTRIBUTION OF SHALE FORMATIONS 

In the United States, oil shale is to be found in nearly 
every geologic formation from the Devonian to the 
Quaternary, but, exclusive of the cannel coals, the 
richest, thickest and most extensive shales belong to 
the Greenriver formation (Eocene) of the public-land 
states of the Rocky Mountain region. The Devonian is 
reported to contain oil shales yielding as much as a 

half barrel of oil per ton, over large areas in Indiana, 
Ohio, and Kentucky, but the shales of the same age in 
the Rocky Mountain region so far have been found 
barren. Shales of Carboniferous age in both Eastern 

and Western states, locally, will yield as much as a half 
barrel of oil per ton, and it is possible that even richer 
oil shales may be discovered. Cretaceous shales of the 
Western states in many places yield a small amount of 
oil, but, as far as I am aware, none yielding more than 

eleven gallons per ton have so far been found. The 
oil shales of the Tertiary of the Rocky Mountain region 
are confined almost entirely to the Greenriver formation, 
although locally, in Montana, the Oligocene contains 
shales yielding as much as thirty-six gallons per ton. 

Over many townships in northwestern Colorado and 
northeastern Utah, the Greenriver formation contains 
one bed of oil shale 10 to 25 ft. thick, yielding more than 
a barrel of oil per ton, and in most places several beds 

of valuable oil shale are present. By far the most 
important deposits of oil shale in the Greenriver forma- 
tion are to be found in that part of ‘the Uinta Basin 
which lies in northwestern Colorado and in northeastern 
Utah, east of the Green River. In this area the formation 
has been divided into three parts, the upper and lower 

of which have until recently been considered as lacking 
commercial beds of oil shale. Recent detailed examina- 
tion, accompanied by distillation tests, has, however, 

proved that, although the thickest rich beds of oil shale 
are to be found in the middle part of the formation, 

there are in both the upper and lower members beds of 

oil shale which cannot be disregarded. 
Careful studies of the middle part of the formation 

have proved that the individual members are remarkably 
persistent, over comparatively large areas, both in thick- 
ness and richness, so that although the oil-shale beds of 
the lower part of the formation have not as yet been 
traced over large areas, but have been observed at 

several isolated localities, it is reasonable to assume that 
within 200 to 300 ft. above the base of the Greenriver 
formation there will be found one or more important 
beds of oil shale. Where studied, these lower beds have 
been found to have sufficient thickness and richness to 
warrant the classification of the lands underlain by them 
as being “mineral” (oil shale) under the regulations 

promulgated by the U. S. Geological Survey. 
The regulations adopted on April 5, 1916, for the 

classification of oil-shale lands, provide: (1) Where the 
oil-shale beds are too deep to be mined by open-cut 

methods, such lands must contain shale capable of yield- 
ing 1,500 bbl. of oil per acre, in beds not less than one 
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foot thick, yielding not less than 15 gal. per ton and 
within a reasonable depth below the surface. (2) Where 
the oil-shale beds are at or sufficiently near the surface 
to be mined by open-cut methods, such lands must con- 
tain shale sufficient to yield 750 bbl. of oil per acre in 

beds not less than six inches thick and yielding not less 

than 15 gal. per ton. In computing the acre value of 
the oil shale, it is considered that a yield of one gallon 
of oil per ton of rock is equivalent to yield of 50 bbl. (42 
gal. each) of crude shale oil per acre-foot of rock. 

In the accompanying table the number of barrels per 

acre is given for each foot thickness (up to six feet) for 

TABLE USED IN THE CLASSIFICATION OF OIL-SHALE LANDS 

Yield | Yield in Barrels Per Acre 
Per Ton Se 

of Shale! Thickness of Bed in Feet 
in ET 

Gallons 1 | 2 3 4 5 6 

| Surface 375 750 1,125 1,500 
15 | 750 1,500 2,250 | 3,000 3,750 4,500 

iSurface 250 750 1,250 1,750 2,200 
20 |1,000 2,000 3,000 4,000 5,000 6,000 

Surface 500 1,125 1,750 2,375 3,000 
25 -}1,250 2,500 3,750 5,000 6,250 7,500 

Surface | 750 1,500 2,250 3,000 3,750 
30 |1,500 3,000 4,500 6,000 7,500 9,000 

125 1,000 1,875 2,750 3,675 4,500 
35 11,750 3,500 5,250 7,000 8,750 10,500 

250! 1,250 2,250 3,250 4,250 5,000 
40 |2,000 |4,000 6,000 8,000 10,000 12,000 

37. 1,500 2,625 3,750 4,875 
45 |2,250 4,500 6,750 9,000 11,250 13,500 

1,750 3,000 4,250 5,000 
50 |2,500 5,000 7,500 10,000 12,500 15,000 

| 625 2,000 3,375 4,750 
55. |2,750 5,500 8,250 11,000 13,750 16,500 

50 2,250 3,750 5,000 
60 (3,000 6,000 9,000 | 12,000 15,000 18,000 

different shales yielding from 15 to 60 gal. per ton. The 
upper figure in each box is an expression of the depth 
in feet to which the particular oil shale will warrant the 
land underlain by it to be classified as oil-shale land. 

SUMMARY OF FACTORS IN APPRAISAL OF SHALE LANDS 

Among the factors which influence the value of lands 

for their oil shale may be listed the following: 
A.—Thickness and richness of the oil-shale beds. 
B.—Geological attitude of the oil-shale beds: dips, 

faults and other charactristics. 
C.—Persistence and uniformity of oil-shale beds in 

thickness and richness. 
D.—Relation of oil-shale beds to the surface, as 

influencing the method of mining. 

E.—Topography of the tract and the position of the 

oil-shale outcrop. 
F.—Total area of lands underlain by oil shale, avail- 

able for mining operation. 
G.—Physical character of the oil shale as influencing 

mining, crushing, and transportation. 
H.—Chemical character of the oil shale as bearing on 

its behavior in the retorts, and on the character 
of the products of manufacture. 

I.—Location of lands with regard to transportation, 

present and possible. 
J.—Location of lands with regard to available water 

supply. 
K.—Location of the lands with respect to supply of 

mining timber. 
L.—Location of the lands with respect to lands avail- 

able and appropriate for plant site, camp site 
and waste dump. 

M.—Location of the lands with respect to markets. 
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N.—Value and demand for products possible to manu- 
facture. 

O.—Location of property with respect to labor, 
machinery, and miscellaneous supplies. 

From the above list it is apparent that the value of 
land for its oil shale is more dependent upon the cost of 

extraction and treatment of the shale, and upon the cost 
of marketing the products manufactured, than upon the 
amount and richness of the oil shale on the property. 
To judge and compare properly the value of an oil-shale 
property, therefore, all the above factors must be con- 

sidered. 
A.—Thickness and richness of the oil-shale beds. 

What can and will be done in the American oil-shale 
industry in respect to the mining and treatment of thin 

and lean shales is a matter of conjecture; but what has 

been done in other countries is more or less a matter of 
record, and upon that record we must base our 
prophesies for the American industry. In Scotland oil- 
shale beds as thin as 20 in. and yielding 34 to 35 gal. 
of oil per ton have been and are being mined profitably. 
In Australia an oil-shale bed 2 to 3 ft. thick but yielding 
more than 100 gal. of oil per ton is being developed by 
underground mining methods. 

It appears, then, that beds less than 2 ft. thick are 
being mined on a large scale. It is probable that with 
the exhaustion of the thicker beds in this country it will 
be profitable to mine thinner deposits. Today, beds of 
coal formerly considered valueless because of their thin- 
ness are mined with profit; also, coals which were oneé 
considered too low in heat value to warrant development 
are being mined. It is well, therefore, that in develop- 
ing the oil-shale industry we look to the future and avoid 
the destruction of oil-shale deposits which may now be 
less attractive than others because of their thinness or 
leanness. : 

Inasmuch as most of the oil shale belonging to the 
Greenriver formation occurs }in horizontally bedded 
deposits, mining will probably be accomplished by 
methods similar to those practiced in the coal-mining 
industry, and therefore data respecting the commercial 

mining of bituminous coal beds having a thickness of 
only 12 to 20 in. are informing, as is the fact that sub- 
bituminous coal is mined which has a thickness of only 
19 in. In Europe the mining of bituminous coals having 

a thickness of 11 to 18 in. is practiced. 

BEDS GENERALLY HAVE SLIGHT DIP 

B.—Geological attitude of the oil-shale beds. Within 
the area known to contain the best oil-shale beds in 
Colorado and Utah, the formations dip only slightly, and 
are practically unbroken by faults. Slight dips (less 
than 2 deg.) may be considered an advantage in the 

development of an oil-shale property, especially if it is 
possible to arrange the haulageways with reference to 

the working faces so that the loaded cars and water will 

gravitate toward the mouth of the mine. If, however, it 

is necessary to pull the loaded cars up this dip and pump 
the water (if any is made by the mine), then even a 

slight dip becomes a perpetual expense and, therefore, 

decreases the value of the property. 
C.—Persistence and uniformity of the oil-shale beds. 

Careful study of the principal oil-shale bed by A. S. 

Crossfield, over areas greater than a township, in north- 

western Colorado, has proved that the thickness and the 
oil-yielding capacity of that bed varies but little within 

that large an area, and it is suspected that when detailed 
studies have been made, similar conditions will be found 
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to obtain over much larger areas. Most of the oil-shale 

beds of the Greenriver formation are of similar physical 
character and were probably deposited under similar 
conditions, so that it is safe to assume that probably 

each of the oil-shale beds, except the “massive black” of 
the upper part of the formation, are persistent and 

uniform over large areas. The mining of these beds, 
therefore, should be most simple, owing to that uni- 
formity. 

The massive black shale which at many places occurs 

in the upper part of the formation is, however, 

radically different. The shale itself is twisted and con- 

torted, and the beds are erratic in thickness, so that 
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mining will be possible only when the valuable bed is 

overlain by a comparatively small thickness of rock or 
soil (a maximum of perhaps 50 ft.). Where open-cut 
methods are practiced the cost of delivering the shale to 

the retorts will probably not exceed half the cost where 
it is done by underground operations. This reduction in 

cost was taken into account in the classification made 

by the U. S. Geological Survey. 
E.—Topography and oil-shale outcrops. The position 

of the oil-shale outcrop with respect to the topography 

of any tract is vital. If the shale beds do not outcrop 

upon the property, access will necessarily be through a 
shaft, and the cost of raising the shale, in addition to 

Narrow Canyon, thirteen miles north of De Beque, Col., showing topography of oil-shale lands. 

careful study should be made of such beds to prove their 

extent and variations on the property before detailed 
development is undertaken. It iscertain that the mining 

of such erratic beds is likely to be much more expensive 
than the mining of evenly bedded shales. This type of 
shale has other peculiarities which will be mentioned 
later and which influence its value as an oil-shale 

resource. 

METHOD OF MINING AN IMPORTANT FACTOR 

D.—Relation of oil-shale beds to the surface. The 
cost of mining shale wili depend first upon whether or 

not it can be won by stripping the overburden and min- 

ing by open-cut methods with steam shovels. Open-cut 

the expense of sinking and equipping the shaft, will add 

to the expense of mining operations. 

If the shale beds outcrop at or near the level of the 
lands available for the reduction works, the cost of 

transporting the shale from the mouth of the mine to 

the retorts will be negligible, and the property, there- 

fore, proportionately more valuable. 
If, as in much of the Grand Valley-De Beque district, 

the valuable beds outcrop several hundred feet above the 
plant sites, the costs of installing and maintaining trans- 

portation equipment is an item which must be charged 

against the value of the oil-shale property. 
If the available point of attack on the outcrop of the 

shale bed is on the down-dip side of the property, the 
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item of expense for underground transportation and for 

drainage (if such is necessary) will be much less than 

if it is necessary to enter the shale at a point on the 

upper side of the property. 

PROFIT PER TON WILL BE SMALL 

F.—Area of oil-shale deposit. Because of the fact 

that the costs of mining and treating oil shale are going 
to be large in comparison with the market value of the 
primary products, the margin of profit on each ton of 

shale will probably be reckoned in cents; and, because 
of the added fact that the cost of equipment for mining, 

transportation, and treatment will be large, it is evident 

that to be profitable the operation must be on a large 

scale and must be continuous over a long period of years. 

Therefore, it is important that a large oil-shale reserve 

be available for each operation. It is the unanimous 

opinion of those testifying in the case at Glenwood 

Springs that no commercial operation should be under- 
taken on a tract containing only 160 acres of oil shale, 
and that any large-scale operation should be backed by 

at least one section of 640 acres, or more. 

G.—Physical character of the oil shale. Today little 
is known regarding the cost of mining oil shale, and still 
less is known regarding the cost of crushing the shale. 

The amount and character of the explosive necessary, 

and the details of mining practice (drilling, cutting, 

shooting, and other operations) will depend to a con- 
siderable extent upon the physical character of the shale. 

The cost of crushing may be greater than that for 

crushing ordinary ore, owing to the “rubbery” char- 
acter of the shale. The fineness demanded by the 
retorts of course will influence the cost of crushing, and 

it is possible that some shales may be reduced to a 
powder at much less cost than others, because of their 
peculiar physical properties. 

TREATMENT DIFFICULTIES NUMEROUS 

H.—Chemical character of the oil shale. Preliminary 
experiments with different types of shale from the 
Grand Valley-De Beque region indicate that some of the 
richer shales may fuse or slag easily, so that their 

treatment may be accomplished with difficulty and at 
comparatively high cost. This is particularly true of 

the “massive black” or “bog-head” shales of the upper 
part of the Greenriver formation. It is suggested that 

perhaps the most successful treatment of such material 
will be to mix with lower-grade shales, such as those 
which occur in the lower part of the formation. There- 
fore, it may be possible to mine, at a profit, some of the 
leaner oil shales in order to make possible the treatment 
of some of the peculiar but unusually rich shales. 

Chemical research may determine that certain of the 

shales contain excessive amounts of sulphur or other 

injurious elements, so that although they may yield a 

large amount of oil, that oil will contain impurities of 

such a character and in such proportion as to make an 
inferior product. Likewise, it may be found that cer- 

tain thin deposits or lean shales will yield peculiarly 

valuable compounds, so that lands bearing them will be 
more valuable than lands containing shales of greater 

richness and thickness. 
I.—Transportation. Railroad transportation will be 

necessary not only for bringing in men and supplies 

but for the removal of the products of the industry to 
market. It is obvious, therefore, that shale lands that 

are many miles from present transportation lines. are 
less valuable, other factors being equal, than lands 
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within a mile or so of such transportation, and that the 

relative value will depend upon the cost of connecting the 

properties with present lines of transportation. 

J.—Water supply. The quantity of water which will 
be required in connection with the oil-shale industry is 
partly dependent upon the demands of the reduction 
works, a factor which at the present is unknown. How- 

ever, it is certain that a large amount of water will be 
required to supply the domestic needs of a mining camp 
tributary to a mine producing from 1,000 to 5,000 tons of 

crude shale per day. It is, therefore, important that an 

adequate supply of water be available, and in a region 

like that near Grand Valley and De Beque, Col., where 
most of the normal flow of all the streams is already 
covered by irrigation rights, the water question is one 

requiring careful and complete consideration. 
K.—Timber supply. Every underground mine 

requires more or less timber. Certain of the oil-shale 
lands in northwestern Colorado are covered by timber 
suitable for these purposes, but in no place is the supply 

sufficient to meet the requirements of a large-scale 

underground operation. The cost of timber, therefore, 

must be charged against the value of the oil-shale 

property. 

L.—Camp sites, works sites, and waste dumps. It has 

been estimated that a mine producing 1,000 tons of 
shale per day must. be accompanied by a camp for the 
accommodation of at least from 600 to 800 individuals. 
In the Grand Valley-De Beque region, where the oil- 
shale beds outcrop in nearly vertical cliffs at the head of 
steep slopes, several hundred or even as much as 2,000 
ft. above the valleys, it is not possible to establish such 

camps immediately adjacent to the oil-shale beds; 
furthermore, it will be unwise to build such camps at 
the foot of the steep slopes, because of the fact that 

rocks, both large and small, are continually being 

loosened from the cliffs above, and once loosened they 

do not come to rest until they reach the bottom, and they 
sometimes leave a trail of destruction several hundred 
feet out into the valley. For the protection of life and 
property, therefore, lands outside this danger zone must 
be available for camps, machine shops, yards, and reduc- 
tion works. 

The topography of the lands suitable for reduction 

works is of great importance, the ideal condition being 

one where bench lands of considerable area are at hand. 
They should be located with reference to areas available 

for waste dumps, so that the waste or spent shale from 

the retorts may be disposed of by the use of gravity 
transportation systems. The question of available and 
advantageous dumping ground for the spent shale is 

important, inasmuch as for every cubic yard of raw 

shale taken from the mines nearly two cubic yards of 
dump space must be provided. It is vitally important, 
therefore, that iands underlain by valuable beds of oil 
shale be adjacent to available and appropriate lands 

for camps, works, and waste dumps. It is evident that 

the relative value of any tract of oil-shale land is 
dependent to a remarkable large extent upon the avail- 

ability of such lands. 

M.—Markets. The value of the products of any 
industry is affected by the proximity of the market. 

The costs of transportation must be considered in deter- 
mining the value of the property. 

N.—Products. The primary products to be derived 

from the distillation of oil shale will probably be (1) 

crude shale oil, (2) hydrocarbon gas, (3) ammonia, and 

(4) spent shale. The shale oil will no doubt be refined 
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Oil-shale land in Colorado. 

Here the bench lands are suitable for plant sites and afford dumping space. 

to make many marketable products, the number, char- 
acter, and value to be determined largely by the demand. 
Like petroleum, shale oil is probably capable of being 

converted into gasoline, kerosene, lubricating oils, 

paraffin, dye compounds, explosives, rubber substitutes, 
paints, alcohols, asphalt, and other byproducts. Which 
of these it will be profitable to manufacture will depend 
upon the costs of production and upon the demand. 

The hydrocarbon gases evolved in the distillation of 

oil shale probably will contain a certain percentage 

which can be converted into liquid fuel in much the same 
way as natural-gas gasoline is produced from oil-field 
gas. The gas, even after the removal of this valuable 
product, will probably have sufficient heat and illuminat- 
ing value to be of use in such operations as the heating 

of shale retorts and of shale-oil refinery retorts. It has 
also been suggested by Franks’ that it may be possible 
and practicable to produce alcohol, ethers, and explo- 

sives by the proper treatment of the oil-shale gases. 
All oil shale contains nitrogen, a portion of which is 

converted into ammonia when the shales are distilled. 
In Scotland the lack of domestic supply of fertilizers has 
given rise to the treatment of the oil shales in such a 

way that a maximum percentage of the nitrogen is con- 

verted into ammonium sulphate. In our American oil 
shales the percentage of nitrogen increases in a more or 
less direct ratio to the oil-yielding capacity, so that in 

the treatment of the richer shales it may be practicable 

to recover the nitrogen compounds despite the added 

cost. To date no use has been found for the spent shale, 
so that the disposal of this immense volume of valueless 

2Franks, A. J., “Possibilities 8 i in the Utilization of Oil-Shale 
Gases,” Railroad Redbook, Vol. 3 7, No. 5, pp.. 509-527, 1920. 

The beds outcrop in cliffs 1,500 to 2,000 ft. above the valley. 

material will add to the cost of producing the marketable 

products. 
O.—Labor, machinery, and miscellaneous supplies. 

The costs and difficulties of transportation and the prob- 
lem of obtaining labor, machinery, and miscellaneous 
supplies for the development of the oil-shale properties 
which are distant from industrial centers will be a factor 
in determining the value of a shale deposit. 

SUMMARY OF THE OUTSTANDING FEATURES 

(1) Oil shales vary in both physical and chemical 
characteristics. Very little is yet known regarding the 
real nature of the vital substance kerogen, or its 
behavior under treatment. 

(2) Oil shales are of wide distribution, both geolog- 

ically and geographically, but in the United States the 
most valuable deposits are of Tertiary age and are to be 

found in the Rocky Mountain states. G 
(3) Valuable oil shales occur throughout the total 

thickness of the Greenriver formation, instead of being 

confined to the middle member as heretofore supposed. 

(4) The value of any oil-shale property, and the 
cost of its development, depend upon a great number of 

factors. To be of most value, lands must not only con- 

tain thick beds of rich oil shale, but the outcrop of the 
shales must be situated near, both in altitude and in 

location, abundant lands available and suitable for erect- 
ing reduction works, mining camps, and for waste 

dumps. They must also have an abundant supply of 
water and must be near transportation. 

(5) Comparatively little has yet been done toward the 
solution of the many problems connected with the min- 
ing of the oil shale and the recovery of its constituents. 
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New Books 
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An Argument for World Metric 
Standardization 

World Metric Standardization. By 
Aubrey Drury and others. World 
Metric Standardization Council, San 
Francisco. $5. 

“Of all wastes which affect our happi- 
ness and prosperity,” said Mr. James H. 
McGraw at the annual convention of 
the Associated Business Papers during 
October, 1921, “the waste of time and 
human effort is the greatest and has 
the most damaging influence.” This 
might well be taken as a text by any- 
one advocating the meter-liter-gram 
standard of weights and measures in 
the United States. In this book a con- 
servative estimate of the loss to the 
United States and the British Empire 
since 1783, in consequence of a neglect 
to adopt the metric system is given at 
over thirty-three billion dollars. Edu- 
cators seem agreed that the extra time 
needed to teach, not master, the pres- 
ent antiquated system amounts to eight 
months per pupil. Thanks to Con- 
gressional action in 1783, when metric 
coinage was introduced, we are far 
ahead of Great Britain. A child from 
there, in consequence of the time in- 
volved in attempting to understand and 
acquire facility in the monetary sys- 
tem in vogue across the Atlantic, finds, 
if he wishes to complete his educa- 
tion in the United States, that he is 
a year or so behind those of a similar 
age who have had the advantage of 
familiarization with decimals and a log- 
ical currency system. 

The children of both the two great 
English-speaking groups, so long as 
the present chaotic system of weights 
and measures is in vogue, must learn 
the alternative to the meter-liter-gram 
system, which includes the following 
units: yards, fathoms, rods, leagues, 
perches, links, feet, inches, chains, fur- 
longs, miles, knots, hands, spans, two 
different quarters, quarterns, ounces, 
minims, drams, grains, samples, penny- 
weights, three different hundred- 
weights, two different tons, and one 
tun, ten different stones, four different 
pounds, two different gallons, two 
different quarts, two different pints, 
gills, barrels, many different bush- 
els, many pecks, and so on: dry 
measure, wet measure, wine measure, 
beer measure, avoirdupois, apothecary 
and troy weight, and others. 
How came this muddle? We are re- 

minded that “The British pounds, both 
sterling and avoirdupois, originated 
with the old German Hanseatic League, 
which for hundreds of years controlled 
the trade in England. The Germans 
forced these old standards on the Brit- 
ish, who in turn landed them on Amer- 
ica. The Germans [later] utilized the 
genius of the British inventor, James 
Watt [the originator of the metric sys- 
tem]; they utilized the labors of the 
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British Parliamentary Committee. 
In 1871 they adopted the metric 

system.” Other nations have followed 
suit, the most recent being Japan and 
Russia, with China already in line. 

In view of the conclusive array of 
facts and testimony that the book un- 
der review presents, it seems extra- 
ordinary that the demand for definite 
official action is not unanimous. The 
Britten-Ladd bill is now under consid- 
eration at Washington. It provides for 
the introduction of metric weights and 
measures after a period of ten years. 
The anti-metricists harp on the cost of 
the change—to a very small minority it 
must be admitted. Had Congress in 
1783 adopted the same attitude, we 
should still be wasting time and money 
on the archaic system of coinage and 
monetary units that still survives in 
the less progressive part of the Brit- 
ish Empire. 

The book that is under review com- 
bats the arguments of the minority that 
is always on hand to prevent change of 
any kind. It offers evidence to the 
mining and metallurgical industries, 
among other things, that world stand- 
ardization of weights and measures 
would facilitate a general advance in 
technology. A unit such as “grains per 
gallon,” used so extensively in the hy- 
drometallurgy of copper, is meaning- 
less and confusing; it is incapable of 
being translated into commercial quan- 
tities without considerable labor. Com- 
pare such a system with one that gives 
grams per liter or kilogram, easily con- 
vertible by merely altering the decimal 
point into kilograms per cubic meter 
or metric ton. The troy system is so 
unsatisfactory that mining and metal- 
lurgical engineers in Canada and in the 
United States have adopted the metric 
money system to represent weights of 
precious metals. This has led to much 
confusion, for when a silver-gold ore 
is quoted as containing $10 per ton we 
have no means of ascertaining the 
weight of either the gold or the silver. 

Prompt Congressional action is 
necessary. Reforms such as this can 
be brought about in no other manner. 
One week after the change is made 
the number of those who cannot under- 
stand the new system and who wish to 
revert to the present jumble of weights 
and measures will be few indeed. It 
is not a question of individual likes 
or dislikes, based often on personal im- 
pressions and lack of experience with 
both systems; what is best for the 
country as a whole, for the future 
as well as the present, should decide 
the question. A. W. A. 

The Principles Underlying Radio Com- 
munication. Second edition. By the 
Signal Corps, U. S. Army. Sold by 
the Superintendent of Documents, 
Washington, D. C. $1. 

The wireless telephone has recently 
aroused such widespread interest that 
books on the subject have appeared like 
mushrooms. Most of the popular pub- 
lishers have put out manuals giving 
information which will make it possible 
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for an amateur to understand the 
manual working of the sending and re- 
ceiving sets, and also to build his own 
set with the help of a few ready-made 
component parts. This book goes more 
into ‘the theory of radio communica- 
tion, and yet is not so abstruse that the 
ordinary trained engineer cannot un- 
derstand it. It should serve well as an 
elementary textbook of radio and gen- 
eral electricity in schools and colleges. 

Metal Statistics—The second annual 
issue of the “Year Book of the Amer- 
ican Bureau of Metal Statistics,” 115 
Broadway, New York City, for 1921, 
contains eighty pages instead of the 
sixty necessary for the data presented 
in the first edition of the work. The 
book covers production and operating 
statistics, imports and exports, con- 
sumption, and prices, of copper, lead, 
zine, gold and silver. 

Technical Papers 

encsucucsccucucccccccnccsncccucccccccsccccaususocscsccuscccccccces® 

Hoisting Equipment — The January, 
February, March and April issues of 
The Metropolitan-Vickers Gazette 
(Metropolitan-Vickers Publicity Bu- 
reau, 14, Long Millgate, Manchester, 
England; price, 1s. each) contain a con- 
tinued article on “The Reconstruction 
of the Devastated French Winding 
Equipments.” The work was done in 
coal mines, but the information given 
is of interest as the conclusions drawn 
are quite different from common prac- 
tice in this country. 

Electrodeposition of Zinc—In a 
twenty-page paper presented before 
the American Electrochemical Society, 
U. C. Tainton discusses “Hydrogen 
Overvoltage and Current Density in the 
Electrodeposition of Zinc.” In his sum- 
mary, he states that best conditions 
are a free-acid concentration of about 
250 to 300 grams per litre, with a cur- 
rent density of about 100 amperes per 
square foot, and the presence of a 
minute quantity of gelatine or similar 
colloidal matter in the solutions. The 
paper may be obtained from the Secre- 
tary of the society, Bethlehem, Pa. 
Price not stated. 

Arizona Geology—Professional Paper 
129-H of the U. S. Geological Survey, 
Washington, D. C. (17 pages; price, 
free) is entitled “Geology of the Lower 
Gila Region, Arizona.” The paper gives 
a brief summary of the mineral de- 
posits in the region and includes a large 
map in color. 

Safety Fuse—The Hercules Mixer 
for May, 1922, published by the Hercu- 
les Powder Co., Wilmington, Del., in- 
cludes a paper “The Manufacture of 
Safety Fuse,” by H. E. Ellsworth and 
J. K. Brandon. Although the articie is 
non-technical, the information con- 
tained therein gives the reader a good 
idea of the processes used in manufac- 
ture and the best procedures in the 
utilization of fuses. 
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Drill Steel Survey Reports Prac- 

tices in Various Districts 

A progress report to members of the 
Advisory Board to the Bureau of Mines 
and the Bureau of Standards on -the 
breakage and heat treatment of rock 
drill steels and other steels and alloys 
subjected to similar impact stresses has 
been made by Dr. H. Foster Bain, 
director of the Bureau of Mines, and 
Dr. S. W. Stratton, director of the 
Bureau of Standards, covering the 
month of April. 

On April 1, a survey was begun to 
determine the present status of the 
types and sizes of drills as related to 
the heat treatment and breakage of 
rock drill steels. Up to May 1, the 
following mines were visited by F. B. 
Foley and H.S. Burnholz, metallurgists 
of the Bureau of Standards: Osceola, 
Ahmeek, Isle Royale; Champion; 
Mesabi Iron. Co.; Ray Consolidated; 
Copper Queen; Calumet & Arizona; 
Inspiration; Consolidated Copper; Old 
Dominion, and Miami. 

At the Calumet & Hecla mines the 
invest';ators were told that the de- 
velopment of the Carr bit was the big- 
gest forward step taken by that com- 
pany in the development of their drill 
steel. A 40-per cent increase in ton- 
nage per drill is claimed as a result 
of the change to this type of bit. The 
increase in the speed of drilling is 
attributed to the fact that the main- 
tenance of gage enables them to use 
smaller gage steels, thus removing 

less rock per hole, because the speed 
of drilling increases inversely with the 
amount of material removed. Break- 
age is not considered a problem at the 
Calumet & Hecla mines. This com- 
pany considers that a properly timed 
heating equipment, under an _ experi- 
‘enced eye, is as good as, if not superior 
to, pyrometric control used in connec- 
tion with the present types of drill 
heating furnaces where it seems out 
of the question to place a_ thermo- 
couple in such a position that it can 
be depended on to tell the tempera- 
ture of steels being constantly put into 
and withdrawn from the furnace. The 
drill-sharpening shop of the Calumet 
& Hecla mines has a capacity of 3,000 
drills per day, and the shop men have 
run through as many as 4,000. In 

1919 and 1920 the Calumet & Hecla 
company, including all _ subsidiaries, 
used 750,000 pounds of drill steels, and 
in the same period removed 8,893,334 

tons of rock. 
At the Champion mine, Painesdale, 

Mich., the operators use a double or 
cross type of Carr bit, which they 
consider better than the chisel Carr 

used by Calumet & Hecla. They use 
mostly 90 per cent of j-in. hexagon 
steel. By the change to §-in hexagon 
from 14-in. round steel and the change 
from the old style cross bit to the mod- 
ified double Carr bit, the company con- 
siders that it has been able to make a 
saving which has offset the increase 
in price of drill steel due to war con- 
ditions: They paid from 5 to 10c. per 
lb. for steel in pre-war days, and in 
1919 the average price was 23c. per 
lb. The hardening furnace at this 
mine has a capacity of about 700 drills 
per day, but is at present being called 
on to treat 900 steels. For this reason 
they are now running their furnace at 
a temperature of about 1,525 deg. F. 
The shanks are heated to an eye-esti- 
mated temperature of 1,425 deg. F. and 
quenched in oil. The furnace which 
heats the steels for sharpening is sim- 
ilar to the hardening furnace, except- 
ing, of course, that it is run hotter. 
It is similarly provided with a pyrom- 
eter with which the furnace temper- 
ature is regulated to about 1,800 deg. 
Sharpening is done with a Leyner 
sharpener. 

The drilling at the Mesabi Iron Co.’s 
mine at Babbitt, Minn., is entirely a 
surface operation. The bits are 5 in. 
in diameter and are operated by a churn 
drill. Each drill weighs about 200 or 
300 lb., and with the stem makes 
a train of tools weighing about 1,200 
lb. The sharpening at Babbitt is 
done by heating the bits in a forge and 
roughly shaping them in a mechanical 
sharpener similar to that used in sharp- 
ening small mine frills, the edge is 
dressed up by sledging and the proper 
gage is given by the same means. 

The greatest improvement so far at- 
tained at Babbitt has been in a change 
of the shape of the bit. Formerly the 
bit was chisel shaped, with two reaming 
edges. This bit held its gage fairly 
well, but was unusually slow in drilling. 
Straight chisel bits, without reaming 
wings, drilled faster, but lost gage 
rapidly. The bit now in use is called 
a Gill bit and has given 8 ft. per drill 
shift where formerly only 3 ft. was 
effected. The gage of the Gill bits 
holds up better than anything the man- 
agement has formerly used and gives 
good drilling speed. The company feels 
that, with improved methods in the 
smith shop, it may be able to get much 
better footage per sharpening than is 
now possible. Records for the first two 
weeks in April show an average foot- 
age per sharpening of 1 ft. 3? in. 

Officials of the Ray Consolidated 
Copper Co. at Ray, Ariz., feel that they 
have no real drill steel problem. They 
have tried the Carr bit, and state that 

they found no advantage in it in their 
rock, probably because of its soft 
nature. They are, therefore, using the 
straight cross type of bit with an angle 
of about 15 deg. between the cutting 
edge and the side. which might be 
called a clearance angle. The sharpen- 
ing and hardening at this mine are done 
underground. Their furnace is oil fired 
and is run at an intense heat, probably 
2,200 deg. F., for both hardening and 
sharpening. Cruciform steel was once 
used at this mine, but the operators 
found that the use of quarter octagon 
produced better results, as their break- 
age has been greatly reduced. 

The Copper Queen mine of the Phelps 
Dodge Corporation, Bisbee; Ariz., is 
standardizing on 1-in. hollow round 
steel for all drilling operations. The 
operators have used and still have in 
use some 1-in. cruciform and {-in hex- 
agon steel. They use a taper cross bit 
entirely. This is the type of bit com- 
monly used at present, excepting in the 
Ray mines, where drilling presents no 
difficulties. The bits at this mine are 
hardened by heating a small portion of 
the end and quenching cold in water. 
Their shanks are carefully made to 
avoid breaking near the collar or lugs. 
The operation of shanking takes three 
and sometimes four heats. The fact is 
recognized at the Copper Queen mine 
that attention to smith shop practice 
has improved the company’s drill steel 
and resulted in better performance. 
Experiments were made with a signal 
light type of pyrometer, and it was 
found that it did not meet require- 
ments. Instead, a Shore pyroscope is 
used to check temperatures from time 
to time. The bulk of the drilling in the 
Copper Queen properties is in ground 
in which tests have given drilling 
speeds varying from 4.5 to 12 in. per 
minute, with an average of 8.75 in. per 
minute of reciprocating time. The 
ground has been carefully tested and 
classified in this connection, and .the 
average speed given can be considered 
an accurate index to the “drillability” 
of the rock. Feet drilled per sharpen- 
ing are as follows: Stoping, 7.5; drift- 
ing, 4.16; and sinking, 2.5, with an 
average of approximately 5 ft. 

At the Calumet & Arizona mine, at 
Bisbee, Ariz., the double taper bit is 
used, and the results are satisfactory. 

The reasons for changing the practice 
at this mine from the old style, straight 
taper cross bit are the same as those 
found elsewhere. The ground is con- 
sidered to be somewhat harder than 
that at the Copper Queen. No serious 
drill steel trouble has been experienced 
since the double taper bit was adopted. 
Breakage is not a serious problem. The 
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general opinion is that the steel pro- 
vided by the manufacturers is satisfac- 
tory and that breakage results from the 
peculiarities of the service and is small 
and confined to the neighborhood of the 
shank for the most part. This is the 
first mine visited where bits were be- 
ing drawn. For some of the harder 
drilling, their smith was _ observed 
quenching the bits in water and per- 
mitting the heat in back of the bit 
(only about 4 in. was submerged in 
quenching) to draw the edge to a point 
where a light straw was just appearing, 
after which he quenched the entire bit 
and withdrew the steel when it was ata 
temperature decidedly uncomfortable 
to the touch, say 150 deg. The steels 
were then piled in a horizontal position. 
No temperature control was provided 
save the smith’s eye. The furnaces at 
this shop are oil fired furnaces and are 
run at higher temperature than is nec- 
essary for sharpening. 

At the mine of the Inspiration Con- 
solidated, Miami, Ariz., a double taper 
bit is used, and standardizing on 1-in. 
round hollow steel is being considered. 
The mine now uses j-in. hexagon, 1-in. 
cruciform and 13-in. hollow round. Bits 
are hardened at this mine by quenching 
from a medium dark cherry in water. 
The steels are sharpened at a fairly 
high temperature. At present some 
trouble has developed with shanks be- 
cause of unskilled workmanship. At the 
Inspiration properties the drillability of 
the ground is estimated to give an av- 
erage drilling speed of 10 in. per minute. 
Stoping performance is estimated as 
about 8 ft. per sharpening and drifting 
performance as about 6 ft. Breakage is 
estimated to be 5.8 per cent of the steel 
sharpened. 

Drill steel is not regarded as a vital 
problem at the mine of the Old Domin- 
ion Co., Globe, Ariz. At this mine the 
company uses a double taper bit and 
have been able thereby to cut gage 
changes in half. Smithing work has 
been reduced a third by the introduction 
of the double taper bit, through less 
wing breakage. The blacksmith shop 
foreman says they have no breakage 
whatever. The bits are quenched cold 
in water and the shanks are quenched 
in oil. In the Old Dominion properties 
the estimated drilling speed is 7-in. 
per minute. In drifting the estimated 
performance per sharpening is 4 ft. 
From estimates given stoping perfor- 
mance figures about 19 ft. per sharp- 
ening. 

At the mine of the Miami Copper Co., 
Miami, Ariz., experiments with a de- 
tachable bit are being made. This bit 
is fastened to the bar by a left-hand 
thread into a collar, which in turn, is 
screwed on to the bar. This company 
also uses the Shore pyroscope for check- 
ing its smith shop temperatures. The 
sharpening furnace runs at about 2,000 
deg. F. and provides steel for sharpen- 
ing at a temperature which permits the 
sharpener to finish at from 1,500 to 
1,600 deg. in a single heat. For harden- 
ing the bits a second heat is given in 
an oil furnace in which the temperature 
is maintained at from 1,800 to 2,000 deg. 
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F. The bits are brought to a temperature 
of from 1,450 to 2,500 deg. and quenched 
in running water 1 in. deep. Shanks to 
be hardened are heated for about one 
inch from the end, at a temperature of 
1,500 deg.; solid steel shanks are 
quenched in oil; hollow steel shanks 
are dipped in water, drawn to 
a dark straw color and quenched 
in oil. For forming lugs on shanks, 
& in. of the shank is heated for 
treatment. The method of handling 
drill steel at all of the properties visited 
in the Arizona district is similar. A 
nipper, or tool boy, loads a car with 
sharpened steel at the smith shop, and 
takes it to the shaft. The steel is 
lowered and taken to one of several dis- 
tributing points without being dis- 
charged from the car. From the under- 
ground distributing centers the steel is 
delivered to the working faces by the 
nipper. In some cases the machine men 
themselves take a sufficient number of 
steels to the face to keep them supplied 
for a shift, as they pass the distributing 
centers mentioned above. Dull steel is 
picked up and delivered to the shaft by 
the nippers, who are required to make 
at least two rounds of the working faces 
every shift. 

John Fritz Medal Awarded 
to Marconi 

The John Fritz Medal, one of the 
highest distinctions bestowed by the 
engineering profession in this country, 
has been awarded for 1922 to Guglielmo 
Marconi. 

The medal was formally presented to 
Senor Marconi at a gathering of en- 
gineers in the Auditorium of the En- 
gineering Societies Building, New York 
City, on July 6. The meeting was 
in the nature of an international cele- 
bration, marking not only the advance 
of science but the progress of closer 
relationships between American en- 
gineers and the engineers of Italy and 
other European countries. 

The following committee arranged 
for the presentation ceremonies: Ben- 
jamin B. Thayer, New York, chairman; 
George S. Webster, Philadelphia; Wal- 
ter M. McFarland, New York; William 
McClellan, Philadelphia. 

Prof. Comfort A. Adams, chairman 

of The John Fritz Medal Board of 
Award presided at the ceremonies. 
Addresses were made by James R. 
Sheffield, president of the Union League 
Club; Prof. Michael I. Pupin of Co- 
lumbia University, and Ambrose Swa- 
sey. 

The John Fritz gold medal is pre- 
sented for achievement in applied 

science as memorial to John Fritz, 
American engineer, who was the first 
recipient. Other recipients of the 
medal have included Lord Kelvin, 
George Westinghouse, Alexander Gra- 
ham Bell, Thomas Alva Edison, Char- 
les T. Porter, Alfred Noble, Sir Wil- 
liam Henry White, Robert W. Hunt, 
John Edison Sweet, James Douglas, 
Elihu Thomson, Henry Marion Howe, 
J. Waldo Smith, George W. Goethals 

and Orville Wright. 
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Bureau of Mines To Study Iron 
Mining Problems 

An investigation in progress at the 
Southern experiment station of the 
Bureau of Mines, Birmingham-Tusca- 
loosa, Ala., relates to the location of 
low-grade high silica iron ores, the 
support of mines and the ventilation of 
the mines of that district. Large blocks 
of iron ore will be cut to uniform size 
and tested with a view to determining 
their crushing strength as a basis for 
the calculation of size and arrangement 
of pillars in the mines. Subsidence in 
iron mines will also be investigated, 
involving a careful study of surface 
and underground conditions. Metal- 
mine ventilation and the dust problem 
are to be studied n a manner similar 
to that which has been followed in cer- 
tain districts of the North and West. 

First Aid Instruction Given in 
Several Metal Mining 

Districts 

The personnel of mine-rescue car No. 
6 of the Bureau of Mines has recently 
given first aid training to employees of 
lead mines and smelters at Flat River, 
St. Francois, and Desloge, Mo. The 
crew of rescue car No. 7 has trained 
employees of the Barnsdall Zine Co. 
and the Chanute Spelter Co. in the Jop- 
lin, Mo., district. Car No. 9 recently 
completed training in the Butte, Mont., 
district and proceeded to the Coeur 
d’Alene district of Idaho. First aid, 
mine rescue and allied safety work has 
been done by car No. 10 on the Mesabi 
and Vermilion iron ranges of Minne- 
sota. Jesse Henson, station foreman at 
the Wilkes-Barre, Pa., safety station of 
the Bureau of Mines, recently gave first 
aid training to employees of the New 
Jersey Zinc Co., Franklin, N. J. 

| nemeYousnovn | 

i 
MEN YOU SHOULD 

KNOW ABOUT 
Tecenieemeennemmanmneainencisnl 

P. A. Robbins is visiting New York. 

Felix E. Wormser has returned to 
New York after spending eight weeks 
in the field in the Pacific Northwest. 

Albert Roberts of the Salt Lake City 
office of the Minerals Separation Co., 
is in New York. 

Daniel M. Drumheller has been ap- 
pointed superintendent of the Talache 
Mines, Inc., at Talache, Idaho. Mr. 
Drumheller has been active in mining 
in British Columbia, Washington and 

the Coeur d’Alenes. 

A. E. Vandercook has purchased the 
plant and goodwill of the California 
Ore Purchasing Co. at Sacramento, Cal. 
The company will be known in the fu- 
ture as the A. E. Vandercook Engineer- 
ing Co., and in addition to operating 
a laboratory and ore-testing plant will 
act as metallurgical engineers and man- 
ufacturers, designing and erecting com- 
plete milling units. C. Tilton remains 
with the new company as chemist. 
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H. R. Chartran is on his way to 
Paris and Russia. 

Frederic H. Sexton, of Halifax, Nova 
Scotia, is at Santa Barbara, Cal. 

F. J. Siebert has returned to Reno 
from a professional visit to Rands- 
burg, Cal. 

Edwin J. Collins has returned to 
Duluth from a six weeks’ examination 
trip in Nevada. 

W. W. Mein was in San Francisco 
recently. He visited Ely, Nev., on his 
way back to New York. 

J. E. White spent several days re- 
cently in the White Hills mining dis- 
trict, near Kingman, Ariz. 

George M. Hall left June 28 for 
Billings, Mont., for a few months of 
field work in Fergus county. 

J. C. Kinnear, of the Nevada Consol- 
idated Copper Co., McGill, Nev., was 
recently in San Francisco. 

C. D. Avery has returned to Wash- 
ington from Wyoming, where he has 
been making oil investigations. 

M. R. Campbell and K. K. Kimball 
are engaged in a survey of the Deep 
River coal field of North Carolina. 

Edwin Higgins has returned to San 
Francisco after attending the Amer- 
ican Mining Congress conference at 
Denver. 

T. A. Rickard attended the Interna- 
tional Mining Convention at Nelson, 

B. C., and delivered an address on 
July 4. 

G. R. Mansfield, of the U. S. Geo- 
logical Survey, who has been working 
in Tennessee, has returned to Wash- 
ington. 

N. J. Tubbs reached San Francisco 
June 22, and left immediately for Eel 
river, where he will make power in- 
vestigations. 

Robert N. Bell, of Boise, Idaho, who 
is operating the Red Bird mine in Cus- 
ter County, returned recently from 
Rochester, Minn. 

Adolph Knopf was in Washington 
June 26-30 in connection with the pre- 
paration of his report on the Rochester 
district of Nevada. 

Howard D. Smith, of New York, was 
in San Francisco recently in connection 
with the reorganization of the Consol- 
idated Coppermines Co. 

A. M. McQueen, vice president of 
the Imperial Oil Co. is making a tour 
of inspection of the properties of the 
company in western Canada. 

Cc. E. Van Orstrand will make 
temperature tests in some of the oil 
fields of Ohio, Indiana, Illinois, Wyom- 
ing, Montana, California and Oklahoma. 

G. A. Jahn, chief engineer of the 
Mahoning Ore & Steel Co., at Hibbing, 
Minn., has been transferred to the 
Philadalphia office of the Midvale Steel 
Co. 

E. E. Jones has temporarily discon- 
tinued work in Colorado to make a 
geological examination near Fallon, 
Nev., at the request of the Secretary 

of the Interior. 
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C. W. Newton, general manager of 
the Callahan Zinc-Lead Co., in the 
Coeur d’Alenes, returning the last week 
in June after attending the annual 
directors’ meeting of the company. 

Teshihisa Sato, chief engineer for 
the South Manchurian Railroad, at 
Daiyen, China, recently made a tour 
of inspection of the open pits and 
underground mines on the Mesabi iron 
range. 

F. L. Hess, D. F. Hewett, C. W. 
Cooke, G. R. Mansfield, W. T. Lee, K. 
C. Heald and W. T. Thom, Jr., geologists 
in the service of the U. S. Geological 
Survey, have returned to Washington 
after field trips. 

F. A. Mott, assistant general super- 
intendent in the Virginia district, 
Minnesota, for the Oliver Iron Mining 
Co., has been promoted to the position 
of general superintendent of that dis- 
trict effective June 1. 

G. F. Loughlin is making a western 
trip in the interest of the U. S. Geo- 
logical Survey. The trip will include 
visits to Leadville, Denver, Los An- 
geles, and San Francisco. He will re- 
turn to Washington on July 15. 

George Washington University has 
conferred the degree of Doctor of 
Philosophy on Oliver Bowles, an 
engineer connected with the non- 
metallic minerals section of the U. S. 
Bureau of Mines. 

Perry Harrison, recently appointed 
general manager of the Portland Gold 
Mining Co., at Cripple Creek, Col., to 
succeed George M. Taylor, has resigned. 
J. W. Ady, of Colorado Springs, has 
been named to take his place. 

G. M. Butler, dean of the Arizona 
School of Mines, at Tucson, expects to 
complete this fall a geological map of 
Arizona, which will indicate every ore 
deposit and show the general character 
of the formation in each section of the 
state. 

L. W. Stephenson, of the U. S. 
Geological Survey, was in Raleigh, 
N. C., June 29, in conference with 
Dr. Joseph Hyde Pratt concerning the 
publication of a co-operative report on 
the Cretaceous formations of North 
Carolina. 

Justice Grugan has just returned 
from a six-weeks’ trip to the mines 
and prospects in the vicinity of Tim- 
mins and Kirkland Lake in northern 
Ontario. Mr. Grugan inspected the 
underground workings of the Dome, 
Hollinger, and Lake Shore Mines. 

J. J. Dirzulaitis and D. S. Wallace, 
of the U. S. Geological Survey, are es- 
tablishing gages on the Potomac River 
near Brunswick, Md., to determine the 
relation of slope to discharge for use 
as a factor in computing records of 
flow at the Survey’s station at Point 
of Rocks. 

W. B. Daly, assistant general man- 
ager of the Anaconda Copper Mining 
Co., Butte, Mont., was a recent visitor on 
the Mesabi and Vermilion iron ranges 
in Minnesota where he studied the un- 
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derground mining methods. His trip 
also included the copper and _ iron 
regions of Michigan. 

Dr. G. A. Young, of the Canadian 
Geological Survey, in collaboration with 
the British Columbia Department of 
Mines, will begin a detailed investiga- 
tion of the iron-ore deposits of the 
province in connection with the pro- 
posed establishment of an iron and 
steel industry on the Pacific Coast. 

H. Kenyon Burch has been engaged 
to design a 5,000-ton concentrating 
plant for the New Cornelia Copper Co. 
of Ajo, Ariz. Mr. Burch has opened 
offices at 806-9 Junior Orpheum Build- 
ing, Los Angeles, Cal., and will con- 
tinue his work on the design and 
construction of mining and metallur- 
gical plants. 

James A. Stader has been placed in 
charge of the minerals section of the 
iron and steel division of the Bureau 
of Foreign and Domestic Commerce. 
He will give special attention to non- 
metallic mineral products and to the 
non-ferrous metals. Mr. Stader re- 
ceived his technical training at the 
University of Missouri. He has had 
extended practical experience in Mexico 
and in the Far East. He was one of 
the technical advisers of ‘the Inter- 
Allied Industrial Commission. 

SOCIETY MEETINGS 

ANNOUNCED 
geseecesccasonssces 

Sesescsseceaseoese: 

The American Chemical Society will 
hold its annual fall meeting at Pitts- 
burgh, Pa., September 4-9. The divi- 
sional meetings will be held at the Car- 
negie Institute of Technology, and the 
general meetings are scheduled at 
Carnegie Music Hall. 

The program of the Eleventh Annual 
Safety Congress of the National Safety 
Council at Detroit, Aug. 28-Sept. 1, 
has been completed. All meetings will 
be held in the new Cass Technical 
High School. Other facilities for sec- 
tional and committee meetings are 
provided in the same building. A 
pageant on the history of Detroit from 
the early pioneer days up to the pres- 
ent city with its manufacturing and 
safety development, will be staged at 
the annual banquet. : 

OBITUARY 

Captain S. Burk Burnett, aged sev- 
enty-three, died recently at Fort Worth, 
Tex. Captain Burnett was the owner 
and manager of thousands of acres of 
Texas land. The oil town, Burkbur- 
nett, was named after him, and in 
addition to his vast grazing lands, his 
oil interests were immense. His land 
was among the first in Texas to reveal 
presence of oil. 

ames 
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THE MINING NEWS 

The Mining News of ENGINEERING AND MINING JOURNAL-PRESS is 
obtained exclusively from its own staff and correspondents, both in the United 
States and in foreign fields. If, under exceptional conditions, material emanating 
from other sources is published, due acknowledgment and credit will be accorded. 

Leading Events 
NNOUNCEMENT is made by officials of the Amer- 

ican Smelting & Refining Co. that a by-product 
coke plant will be erected in Coahuila, Mexico, if final 

negotiations with the Obregon government turn out as 
expected. 

Hollinger Consolidated has abandoned its exploration 

work at Elbow Lake, in Manitoba, after spending a 
large sum. 

Merger of the Columbia Steel Co. on the Pacific 
Coast with interests controlling coal mines and iron-ore 

deposits in Utah presages development of a Western 

basic iron and steel industry. 
H. N. Lawrie has addressed a letter to companies 

producing silver in Mexico urging that co-operative 
measures are necessary to sustain the price of silver. 

New Cornelia will increase the scale of operations at 

its leaching plant at Ajo, Ariz. The output is to be 

4,000,000 lb. of copper monthly by Aug. 1. 

Discovery of a new vein that should increase the life 
of the Success mine in the Coeur d’Alene region, of 

Idaho, is reported. 

The Federal Lead Co. is overhauling No. 4 con- 

centrator in Southeast Missouri lead district. The plant 
has been idle for two years, but the improved lead 

market warrants resumption on a basis of 4,000 tons 

per day. 

Byproduct Coke Ovens Planned 
by A. S. & R. Co. in Coahuila 

Erection of $7,000,000 Plant Awaits 

Final Agreement with Obregon 
Government 

The American Smelting & Refining 
Co., according to an announcement by 
William Loeb, Jr., vice-president, will 
erect a new by-product coke plant in 
Mexico at an estimated cost of $7,000,- 
000 as soon as negotiations with the 
Mexican Government, now pending, are 
consummated. Mr. Loeb, who was in 
Mexico in April confering with Presi- 
dent Obregon and other officials, said 
that the proposal was enthusiastically 
received. He explained that construc- 
tion will not begin until official author- 
ization has been received from the Mex- 
ican Government and a definite agree- 
ment reached as to matters pertaining 
to taxation. 

The site for the new plant will be 
in Coahuila, in the district of Sabinas. 
Mr. Loeb said the plans in addition 
to the necessary technical equipment 
provide for the erection of a model 
village to house the workers. The 
new plant, when completed, will have 
a capacity of about 20,000 tons per 
month. 

It is understood that the Mexican 
Government, while favoring the pro- 
posal, has not yet been able to see its 
way to grant all the company has asked 
in the way of taxation concessions. It 
is believed, however, that an agree- 
ment acceptable to both parties will 
be reached during the next few weeks 
and that instructions to commence 
construction will follow. 

Fifteen Million Dollar Corporation 
Will Establish Basic Steel In- 

dustry on Pacific Coast 

W. E. Creed, president of the Co- 
lumbia Steel Co., of San Francisco, 
announced on June 30 that negotiations 
had been completed for the organiza- 
tion of a new company for the manu- 
facture of iron, steel, and steel prod- 
ucts. Involved in the new corporation 
are the steel foundries of the Colum- 
bia Steel Co. at Portland, Ore., and 
at Pittsburg, Cal., and extensive coal 
and iron mines and properties in Car- 
bon and Iron Counties, in Utah, that 
have been controlled by the Utah Coal 
& Coke Co., of Salt Lake City. The 
details of the organization are not yet 
definitely announced but the plan to 
utilize the raw materials from Utah 
for the production of iron and steel 
either in Utah or on the Coast marks 
an important step in the development 
of the West. 

New Cornelia Copper Co. Starts 
Leaching Plant at Full 

Capacity 

According to announcement from the 
Boston offices the New Cornelia Copper 
Co. at Ajo, Arizona, resumed the ope- 
ration of its entire plant on July 5, 
with the expectation of reaching a 
capacity production of approximately 
4,000,000 lb. monthly by August 1, 
as against the present output of 
1,500,000 lb. The company has let 
the contract for the erection of the 
new 5,000-ton flotation mill. 

Simon Silver-Lead Absorbs 
Smaller Companies 

Smelter Near Los Angeles and Ne- 
vada Mines Acquired 

P. A. Simon, president of the Simon 
Silver-Lead Company has announced 
the organization of a new corporation 
to be known as the Simon Silver-Lead 
Mines Co. to take over the Simon 
Contact and Simon Sterling mines 
situated near Mina, Nev., and the Kirk- 
Simon smelter at Harbor City, Calif. 

To accomplish this consolidation - the 
capitalization of the Simon Silver-Lead 
Mines Co. will be increased by 1,000,- 
000 shares, 245,390 of which are to be 
exchanged .for the outstanding stock of 
the other companies and the balance 
to remain in the treasury. 

This merger has been underwritten 
by a syndicate which Simon says will 
assure adequate working capital to 
carry on the extensive improvements 

that have been planned for both the 
mill and mine and the smelter. 

Results of development work on the 
400 level of the Simon Silver-Lead 
mine are satisfactory. In two short 
crosscuts off the main southwest cross- 
cut five feet of ore has been exposed 
which averages 60 oz. silver and 4 per 
cent lead. The mine is producing about 
180 tons of ore per day and the usual 
shipments of lead-silver concentrate are 
being made to Utah smelters. Work 
has been started on a new three-com- 
partment shaft and contract bids for 
the shaft sinking to a depth of 600 
ft. are being received. This new shaft 
is necessary to maintain an output of 
250 tons daily. 
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Hollinger Abandons Exploration 
at Elbow Lake 

Work Fails to Disclose Workable Ore 
in Manitoban Property 

By ALEXANDER GRAY 

Noah A. Timmins, president, and 
A. F. Brigham, general manager of the 
Hollinger Consolidated Gold Mines, 
have returned from their inspection 
of the work done on the Murray prop- 
erties, at Elbow Lake in Northern Man- 
itoba. In the course of a few days 
they will formally announce an ad- 
verse decision. Meanwhile the field 
force has been withdrawn. To all in- 
tents and purposes, Elbow Lake is a 
past issue with them. Considering the 
fact that they built a road from the 
railway, a distance of fifty miles or 
more, equipped camps, provided facil- 
ities for thorough testing, and had sup- 
plies for an extended period, the 
abandonment of the project will be a 
disappointment to those interested in 
the northwestern fields. However, the 
series of cross-trenches, test pits, and 
sampling precluded further work. 

It is understood other interests have 
had similar experiences. Of course Mr. 
Timmins will not speak for the Lon- 
don Exploration, Tonopah, Nipissing, 
McIntyre, and the Mining Corporation 
of Canada. The story he will tell will 
detail exactly what was accomplished, 
by an expenditure that will be written 
off on profit and loss account. 

The so-called Hollinger undertaking 
impelled various corporations to take 
over Elbow Lake areas. The Murray 
claims involved in the Hollinger deal 
were represented to have spectacular 
gold showings which were the theme of 
descriptive writers from New York to 
Vancouver. Specimens were captivat- 
ing. Quartz outcropped for a lateral 
distance of approximately 3,000 ft., 
and across a zone of about 300 ft.; 
numerous “splotches” of free gold in- 
dicated that the high grade might pro- 
vide a workable low-grade average 
over the whole section. 

It was realized that the horizontal 
splotches and cooling cracks—all flat— 
might be mere evidences of surface 
enrichment. The geologic structure 
was of the “something-of-everything” 
sort resting upon granite. 

It has been demonstrated to the sat- 
isfaction of the Hollinger people that 
the enrichments noted have little or 
no vertical continuity. Pits sunk on the 
spots sampled by the engineer, who 
brought the matter to the attention of 
Hollinger directors, entered barren 
ground; a few stringers carried pyrite 
but pay streaks were conspicuous by 
their absence. 

Equipment for Sinking 3-Com- 
partment Shaft Needed 

at Cobalt 

The Noranda Mines Co. will install a 
mining plant on the Colonial property 
in Cobalt, Ontario, to sink a three- 
compartment shaft 900 ft. deep. Skips 
will be used in sinking. 
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Johns-Manville Company Bonds 
Quebec Asbestos Property 

The Johns-Manville interests have 
taken an option on the property, in- 
cluding two mills, of the Bennett Mar- 
tin Asbestos & Chrome Mines, Ltd., at 
Thetford, Quebec. The terms provide 
for a three-year lease with the privi- 
lege of purchasing for $2,750,000. The 
mines are in operation, the output be- 
ing consumed by the Johns-Manville 
manufacturing plants. 

International Nickel Co. Pays 
Smoke Farmers $925 on 

Claims Totaling 
$20,000 

In the first awards under the new 
Fumes Arbitration Act of 1921, four 
claims totalling $20,000 for smoke 
damages in the Sudbury district of 
Ontario were settled by the Interna- 
tional Nickel Co. for $925. The judge 
found that the claims had been grossly 
over-exaggerated and that injuries 
from frosts, crop diseases, and other 
blemishes had been charged up without 
distinction to sulphur fumes. The 
Fumes Arbitration Act provides leg- 
islation under which litigation is sup- 
plemented by arbitration, the awards of 
which are final. 

New A. S. & R. Board Re-elects 
Old Officials 

Following the election of the new 
board of directors of the American 
Smelting & Refining Co. on June 27 
the old officers were named to suc- 
ceed themselves. The directors who 
do not hold executive positions are 
represented on the finance and execu- 
tive committees. The latter is com- 
posed of Simon Guggenheim, president, 
ex officio; E. L. Newhouse, chairman 
of the board, ex officio; F. H. Brownell, 
William Loeb, Jr., H. A. Guess, H. A. 
Prosser, Hamilton Brush, Roger W. 
Straus, C. A. H. de Saulles, Lyman 
Candee, E. C. Jameson, Wilfred Shore, 
Frederick T. Walker, E. C. Wagner, 
and Charles D. Hilles. 

An advisory committee has been ap- 
pointed to act as an operating commit- 
tee and to advise the board of direc- 
tors on operations and policies. Its 
personnel is as follows: Simon Guggen- 
heim, ex officio; F. H. Brownell, chair- 
man; E. L. Newhouse, William Loeb, 
Jr., vice president; H. A. Prosser, vice 
president; H. A. Guess, vice president; 
Roger Straus, assistant to president; 
C. A. H. de Saulles, manager zinc oper- 
ations; Hamilton Brush, manager sales 
department; F. R. Raiff, traffic man- 
ager; E. R. Reets, director of pur- 
chases; H. W. York, chief engineer- 
ing department; F. W. Hills, controller; 
J. C. Emison, treasurer; Charles Earl, 
general counsel; G. P. Bartholomew, 
general manager coal department; L. 
G. Eakins, consulting metallurgist; H. 
H. Alexander, refining operations, and 
William H. Pierce, refining operator. 
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Lawrie Urges Measures for 
Price Stabilization 

Addresses Letter to Producers of Mex- 
ican Silver—Sees Fall in Price 

Unless Systematic Market- 
ing Is Arranged 

With the replacement by purchases 
under the Pittman Act of the Govern- 
ment’s silver reserve more than half 
completed, and with the acceleration 
of production caused by the increased 
activity in the mining of other non- 
ferrous metals, it is estimated that not 
more than eighteen months will elapse 
before the reserve will have been re- 
placed. Domestic silver will then be 
sold in the open market. In this con- 
nection, it is pointed out that the in- 
ternational price doubtless will be af- 
fected adversely prior to the expiration 
of the Pittman Act. In connection 
with the necessity for meeting the sit- 
uation by providing for the more sys- 
tematic marketing of silver produced 
in Mexico and in the United States, H. 
N. Lawrie, of the American Gold and 
Silver Institute, has written the oper- 
ators of mines in Mexico as follows: 

“When the purchases of domestically 
produced silver under the Pittman Act 
are concluded it seems inevitable that 
the open market price of silver will be 
subjected to the selling pressure of the 
newly produced silver of the United 
States. Unless something is done to 
establish the machinery by which the 
sale of newly produced silver, both in 
the United States and Mexico, may be 
regulated in a more orderly manner, 
the silver producers throughout the 
world will feel the adverse effect of 
this new condition in the international 
market. 

“The price will probably decline be- 
fore the Pittman Act purchases expire 
as the psychology of the buyer, in the 
absence of a _ well-organized selling 
agency, will dominate the situation in 
anticipation of the lowered price. Pur- 
chasers under the Pittman Act amount 
approximately to 114,000,000 oz., leav- 
ing the balance yet to be purchased of 
94,000,000 oz. 

“The interest of every silver pro- 
ducer throughout the world is so vi- 
tally affected that as a business propo- 
sition they should be willing to unite 
in an organized effort in this country 
to stabilize the price of silver at a 
level which would insure the future 
profitable operation of the industry. 

“As has been pointed out previously, 
the interest of the silver consumer can 
be protected in no more effective way 
than to stabilize the production of 
silver. 

“Since the American interest in the 
production of silver in the world from 
an investment standpoint is dominant, 
it would seem necessary in order to 
insure the success of such a move- 
ment that the American producers as- 
sume the initiative in creating the or- 
ganization. 

“There is a vast amount of work to 
be done in designing the credit and 
selling machinery of such an organiza- 
tion and in obtaining in advance of 
actual operations the united support of 
the world’s silver producers. There 
is no time for delay in developing the 
details of such an organization if the 
future interest of the silver mining in- 
dustry is to be protected.” 

‘ 
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News from Washington 

Production of Copper Increased; 
Lead Decreased in May 

With copper production in May 16 
per cent greater than in April, and 

exceeding by 266 per cent the produc- 
tion of May, 1921, the Federal Re- 
serve Board in its analysis of the eco- 
nomic situation, issued July 1, sees 
promise for a continuation of the ex- 
pansion of non-ferrous mining opera- 
tions. The board’s statement is as 
follows: 

Mining operations continued to ex- 
pand during June in the case of all im- 
portant non-ferrous metals except lead. 
Copper production amounted to 88,713,- 
900 lb., which was 16 per cent larger 
than in April and about 266 per cent 
greater than in May, 1921. Despite 
the impressive increase in production 
during the past three months, the gen- 
eral trend of copper prices has con- 
tinued to be upward. Domestic de- 
mand for copper slackened considerably 
during June, but foreign demand’ was 
well maintained. 

Zine production in May amounted to 
27,419 tons, which was about 8 per 
cent in excess of the April output 
and 51 per cent larger than in May, 
1921. Stocks of zine continue to de- 
cline and totaled only 40,409 tons at 
the end of May, as compared with 83,- 
721 tons on May 31, 1921. Production 
is being materially augmented by the 
reopening of properties which have 
been idle for over a year. 

The output of pig lead in May was . 
about 1.8 per cent less than in April, 
but was 12 per cent greater than in 
May, 1921. The May silver produc- 
tion totaled 4,257,973 oz., in compari- 
son with 4,138,580 oz. in April. 

Cost of Gathering Copper 
Statistics Infinitesimal, 

Says Dr. Smith 
The cost to the Government of 

gathering mineral and metal production 
statistics is infinitesimal when com- 
pared with the value of the product. 
This fact has been brought out strik- 
ingly by George Otis Smith, the Di- 
rector of the U. S. Geological Survey, 
in reply to a correspondent who sug- 
gests that Government expenditures 
could be reduced greatly if fewer sta- 
tistics were collected. Director Smith 
points out that it would be hard to 
prove just who pays this expense, but 
granting that in the end such a tax 
is paid by industry in general, Dr. 
Smith has calculated the direct cost of 
all expenses to the Government of col- 
lecting and publishing the production 
statistics in copper. This service to the 
general public and to the mining in- 
dustry costs eight-tenths of one mill per 
ton of copper, he figures. 

Dr. Smith calls attention, however, 
to the fact that the cost to individual 
companies in answering the inquiries 
from various Government bureaus is 
doubtless large and probably is larger 

By PAUL WOOTON 

Special Correspondent 

than necessary; but, he remarks, the 
direct cost of Geological Survey cop- 
per statistics, if done away with, would 
rot do much toward lowering living 
costs. 

Stocks of Coal Are Depleted 

Reserve supplies of coal have been 
depleted very considerably throughout 
the country, say agents of the Federal 
Reserve Board in reporting on the coal 
situation. The agent in Atlanta re- 
ports that Western railroads are mak- 
ing heavy purchases in Alabama. The 
board in its July 1 analysis of the 
business situation, states that “prices 
are steady since the agreement of the 
operators as to fair spot prices at the 
mines.” 

As a result of the shortage of bee- 
hive coke, the board says in its re- 
port, many steel manufacturers are re- 

lying chiefly upon by-product ovens 
and as a result the stocks of by-prod- 
uct coke have been much reduced. 
The agent of the Federal Reserve Board 
at Philadelphia, states that some of 
the steel producers in his district have 
been forced to close down or curtaial 
operations because of the shortage and 
the high cost of coke. 

Problems in Mine Ventilation 
Will Have Intensive Study 

More exhaustive determinations with 
regard to the flow of air in restricted 
passages and the flow of air through 
pipes, than have been undertaken ever 
before, are to begin at once under 
the Bureau of Mines’ auspices at Butte. 
For several years Daniel Harrington 
of the Bureau of Mines staff has been 
conducting studies in mine ventilation 
in Butte district. Much work has been 
done by the safety department of the 
Anaconda company. During the next 
fiscal year, the Bureau of Mines ex- 
pects to do more intensive work on 
these problems. Mr. Harrington will 
have the assistance of George E. Mc- 
Elroy and K. T. Sparks, mining en- 
gineers, who have had extended ex- 
perience with the problems involved. 
The Montana School of Mines has pro- 
vided headquarters from which the 
work will be conducted. 

Silver Purchases Under Provisions 

of the Pittman Act Total 
116,197,506 Oz. 

Purchases of silver by the Bureau of 
the Mint during the week ended July 
1 amounted to 150,000 fine ounces. This 
brings the total purchases under the 
Pittman Act to 116,197,506. The total 
to be purchased before the provisions 
of the act become ineffective is $208,- 
000,000. The rate of production is 
expected to increase materially. 

Bureau of Mines Has $1,580,900 
Available for Next 

Fiscal Year 

For the fiscal year which began 
July 1, the Bureau of Mines has at 
its disposition appropriations totaling 
$1,580,900. A portion of this amount is 
reserved for contingencies and certain 
allotments still are to be made, but the 
principal distributions of the year’s 
fund have been made. The following 
list indicates the scope of the work 
done by the Bureau: 

Technical work at the Pittsburgh 
experiment station in connection 
with mine explosions........... $53,154 

Investigations as to causes of mine 
CR in aaah ex eee wae Rs 64,490 

Mine-rescue stations ............. 50,004 
"EGGS OF GCRIIOGIWER Sq « <.ccocce meses 50,737 
Tests of coal-mine dusts and gases. 31,655 
Investigations of accident preven- 

CAG SRIOMOES oo 6 6 csin ves naee 10,400 
Use of electricity in mine operations 16,240 
Investigations of sanitary and 

health conditions in mines...... 29,490 
Collection of mine-accident  sta- 

CEMGEON (4s ctu canewaarean uae cean.s 18,840 
Other technical investigations perti- 

nent to mining industries....... 53,080 
Operation of mine-rescue cars..... 211,000 
Equipment of mine-rescue cars.... 75,000 
Technical service at Pittsburgh in 

connection with mineral-fuel in- 
WOGEIAEMINEE fis diac wens sainweaaaia 20,210 

Tests of mumcral f0GIS. .....65.66560 40,890 
Investigations of mineral fuels with 

a view to their more efficient use. 40,020 
Investigations of mineral fuels with 

a view to their more efficient 
preparation and treatment...... 34,880 

Elimination of waste in the mining, 
preparation and treatment of ores 14,430 

Investigations concerning the prepa- 
ration and treatment of ores.... 32,370 

Investigations concerning the utili- S 
SACI OF OPER io « 50cccidcdises eee 64,685 

Economic studies of the production 
and preparation of oresS......... 13,515 

Investigations with a view of de- 
veloping more efficient methods of 
Of GU ok kn ces ds eet ececese 22,420 

Investigations with a view of de- 
veloping more efficient methods 
of storing and transporting petro- 
WN oa on waea wane taa ce esanks 38,773 

Oil-shale investigations........... 8,920 
Economic studies of petroleum.... 40,842 
Mining experiment stations....... 170,000 
Maintenance of buildings and 

grounds and other expenses at 
the Pittsburgh station....... see 55,000 

Investigations with a view to im- 
proving conditions in the mining, 
quarrying and metallurgical in- 
GUAAITER «se ec casarseaeeeevenes 35,000 

Supervising oil and gas leases.... 123,490 

Supervising coal, phosphate and 
potash leaseS .......-++++++++:: 14,540 

Administrative expense connected 

CHGOPUWUTEE 6.0 s ccccdasices ped eenees 16,970 

Purchase of land for the Pittsburgh 

MORAINE 4.5 aecna baeceaceaaseres =< 28,000 

Technical and scientific books..... 1,000 

Leases on Indian Reservations 

Proposed by Smoot 

A bill authorizing twenty-year leases 
under regulations of the Interior De- 

partment for mining purposes, includ- 

ing the production of oil and gas, on 

Indian reservations in Arizona, New 
Mexico and Utah created by order of 
the President or the Interior Depart- 
ment, has been introduced by Senator 
Smoot of Utah. Proceeds from the 
leases shall be divided equally between 
the Indians, the state in which located, 
and the Reclamation Service. 
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News by Mining Districts 
London Letter 

Oroville Dredging Co. Profits from Share 
Holding in Other Companies Reor- 
ganization Planned—Falcon Mines 

Development Gives Hope 

By W. A. DoMAN 

London, June 23—From profits from 
its various interests the Oroville 
Dredging Co. has paid dividends for 
several years, and judging by the opti- 
mism officially expressed a period can- 
not yet be put to the company’s good 
fortune. In connection with a scheme 
for taking over the Nechi Mines, which 
it already controls, the directors of the 
Nechi company say that the Oroville 
company is now paying dividends at 
the rate of 15 per cent per annum “and 
should continue-to do so for many years 
to come, based upon revenue to be 
derived from the assets controlled by 
that Company.” The Oroville company’s 
interest in Pato and Nechi is shown by 
the following figures appearing in the 
reports issued a few days ago. 

Dividends 

Nechi—125,993 ordinary received 
SHATCS “OF GOS... ak eiee sacs £62,997 

Pato—89,227 shares of £1, . £93,616 
Following is a comparison of the 

operations of the two mines for the 
twelve months ended September 30. 

Nechi Pato 
Cubic yds. dredged 2,628,684 1,555,937 
Value 653, 088 "608, 511 
Average value per 

cubic yard, cents 24.8 39.1 
Average depth 
dredged, feet 43.9 33.1 

Field cost per cubic 
yard, cents 6.40 11.33 

Other expenses, cents 3.63 4.65 
Total production cost 

per cubic yd., cents, 10.03 15.98 

There are many notable differences, 
value, depth, and cost stanc ig out 
prominently. The Oroville Dredging 
Co. is now offering to exchange two of 
its own £1 fully paid shares for seven 
Nechi preference shares of 10 s. each, 
fully paid, the attraction to the latter 
being Oroville’s dividend paying with 
a free market. In order to carry out 
the scheme the Oroville company’s 
capital is to be enlarged from £700,000 
to £740,000. The Oroville company 
also owns a controlling interest—255,- 
000 shares—in the Columbian Corpora- 
tion, which is working the Constancia 
mine. The ore reserves at this mine 
are estimated at 300,000 tons above 
the 3rd level, of an average value of 
from $6 to $8 per ton, with probable 
ore between the 3rd and 4th levels 
amounting to 70,000 tons of an average 
value of from $8 to $10 per ton. With 
an extraction of 85 per cent $3 is es- 
timated to cover working costs includ- 
ing development, and on the comple- 
tion of the 300-ton mill an annual 
profit of £70,000 to £100,000 is es- 
timated. In connection with this 
property an expenditure of £100,000 is 
anticipated, and arrangements have 

been made to borrow this sum on ad- 
vantageous terms. 
A good deal of interest is being 

taken at the moment in Falcon Mines 
(Rhodesia) from which encouraging 
development is reported. An auxiliary 
shaft is being sunk from No. 12 level 
to No. 14 level, and between 40 ft. 
and 50 ft. down reef appears, part of 
which is dipping through the shaft. 
The shaft seems to have been sunk 
through about 30 ft. of reef, and “an 
average sample” assays 5 dwt. gold, 
9 dwt. silver, and 14 per cent copper 
equal to 33 s. 4 d. over 65 in. exposed. 
At the end of June, 1921, the reserves 
of 417,000 tons of sulphide ore were 
valued at 44 s. 7 d., while there were 
52,000 tons of lower grade stuff at 32 s. 
8 d. per ton. 

Johannesburg Letter 

Production Statistics for April Indicate 
Rapid Return to Normal Operat- 

ing Basis 

By JOHN WATSON 

Johannesburg, May 30—The value of 
the gold produced in the Transvaal for 
April showed a drop of nearly £1,000,- 
000 in value as compared with that of 
December, 1921. The comparison of 
individual mines is instructive as show- 
ing to what extent the operations of 
gold-winning are being resumed: 

December, April, 
Company 1921 1922 

Oz. fine gold 

PMPOTA WeBE i «scsi e doin eens 2,917 2,135 
BSED. as sw aS Re eraieret eee 22,594 14,201 
MSE, BOGE. isos cocci aco wreia 34,288 27,033 
Consolidated Langlaagte. .12,686 7,742 
Cong. Main Reet . 0.60 6200/6 788 13,039 
POW: MANGE. 6 4 seis aecee 44,440 43,988 
SEAN Fh. DOOD ccc sc sincws < 8699 8,183 
SERS es oo ksi cae oeseeies 32,371 22,997 
PPETOIPE: JBODs << <i6icc.cce ic 7,219 4,464 
GONG ns cinain diadaeis eae oe 17,065 15,781 
Geldenhuis Deep.......... 13,332 10,160 
Government Areas........ 59,998 47,283 
BING WeNRtrAl ..« 6.<, «0.06008 6,883 4,773 
Langlaagte Estate........ 13,550 11,988 
ERUDRBTORVICL c.cK%s ss os0s0< 4,198 No return 
Meyer and Charlton....... 8,618 6,895 

ak Se 28,640 20,700 
BIQUer PRED: 26c 304050645 22,997 20,561 
BEE SUED sass sc kos ae 10,499 8,136 
New Modderfontein....... 48,441 28,801 
DW AGOGO | kn wad ic case we 3,908 3,390 
PICW SPUMPOOD: .. 00 i0ics00 122 3,283 
New Kleinfontein......... 13,393 6,846 
Ce 2,5 1,826 
Nourse Mimes........ccees 14,859 11,421 
BAMGTOMECIN 2 sic vases cece’ 33,788 25,798 
SOND 5:6 inaw 00's 9.008 8,772 4,447 
Robinson Deep une iatiel ee 18,897 13,224 
Roodepoort U. M. R....... 3,669 1,918 
ROS SOOO a ckiwce cins4 ewes 13,109 9,882 
Simmer and Jack ....... 14,203 8,548 
Mpranes BHMCN «sc cccicccsa 8,813 13,635 
Won Tiyn Mistate oo. css ,851 6,223 
Wet Fey DOOD .c.ck se sscacs 27,680 16,285 
Wale TIRED. .ccccsuwdees 15,423 14,796 
WHOSE ZcOMG! TONS. 6.0.06:00.00'0 9,390 9,001 
WACWOACTOTORE = oskck si cess 11,139 6,423 
Witwatersrand Deep ...... 10,393 8,340 
RINE sk cic oestisoxitonc oe »15 6,313 
Miscellaneous ............ 4,991 2,943 
Glynn’s Lydenburg ....... 1,468 1,575 
Sub- WO nd Sc einsio tha. 3 e <a 6,511 5,597 

ao BE. TEEAGOS, «a6 ssc.sc 4,776 5,622 
inane isis pas sakere ai ieee 4,157 2,943 

The position as regards native mine- 
workers is rapidly improving. At the 
beginning of April 125,331 “boys” were 
at work; by the end of April this figure 
was increased to 139,072. By May 10, 
another 8,000 has been added to the 
labor force on the gold mines. The 
number of natives employed on the gold 
mines in December last was 177,836. 

BRITISH COLUMBIA 

Nickel Plate Mill Near Hedley Is 
Started Again—Rambler-Cariboo 

Lessee Ships Concentrate 
Regularly 

Three Forks—A. W. Cameron, les- 
see of the Rambler-Cariboo mine, has 
shipments underway to Trail smelter, 
following resumption of milling opera- 
tions. It is likely that production will 
be maintained for the balance of the 
season. 
Sandon—Silversmith Mines, Ltd., is 

producing at capacity, with the mill 
output averaging 500 tons per month. 
Upwards of 100 men are employed. 

Revelstoke—Drilling for oil has 
started at Hall’s Landing, on the Co- 
lumbia River, a few miles south of here. 
The company undertaking the ex- 
ploration work is known as Atlas Pe- 
troleum Co., and is financed by coast 
and local capital. 

Kaslo — International Royalty & 
Leasing Co., in which Kaslo and Spo- 
kane capital is interested, has been 
formed with the object of acquiring 
and developing mining properties along 
the South Fork of Kaslo creek, and in 
the Slocan. It is understood that the 
first mining properties acquired were 
the Flint, Index and Revenue groups, all 
of which have been inactive for two 
years. Head offices of the company 
are in Spokane. 

Kimberley—Preliminary work on the 
big concentrator to be erected by the 
Consolidated M. & S. Co. for the mill- 
ing on Sullivan mine ores, is under 
way. 

Rossland—Appearance of the War 
Eagle, Centre Star, and other big 
structures and shaft houses of the Con- 
solidated company mines here is be- 
ing greatly improved by long-deferred 
coats of paint. Some concrete work 
is being done around the shaft houses 
also. 

Hedley—The 40-stamp mill at the 
Nickel Plate mine, which was closed 
early in the fall of 1920, has been put 
into operation again. The Nickel Plate 
has been one of the best gold-pro- 
ducing mines in the province. Devel- 
opment work at the mine was com- 
menced early in the present year, and 
it is expected that milling operations 
will be continued. The mill is crushing 
about 200 tons daily, and sixty men 
are employed at mine and mill. The 
company expects to spend about $30,- 
000 in diamond drilling during the pres- 
ent year. 

Nelson—W. Y. Williams, at one 
time mine superintendent for the 
Granby company and now manager for 
Cork-Province Mines, Ltd., has made a 
thorough examination of the latter’s 
property and together with W. E. 
Zwicky, president of the company, has 
laid out a plan for the development 
of the mine. The 45-ft. winze on the 
cast orebody is to be sunk to the 100- 

A three-compartment shaft ft. level. 
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is to be started, and when this reaches 
the 100-ft. level, drifting will be started 
to connect with the winze. A hydro- 
electric plant is to be erected on Kaslo 
Creek, and will have sufficient capacity 
to supply all the power required at 
both mine and mill. The mill will be 
started early in August, and the zinc- 
blende, which in the past has been al- 
lowed to run away with the tailings, 
will be saved by flotation. Blende is 
the predominating mineral in the ore, 
and preliminary tests indicate that the 
zine concentrate will net the company 
about $15 per ton under the new sched- 
ule at Trail. 

Stewart——C. A. Banks, consulting 
engineer of the B. C. Silver Mines, 
Ltd., has returned from London, where, 
it is understood, financial arrangements 
have been made for development. The 
Selukwe Gold Mining Co., of the Rand, 
South Africa, owns a two-third inter- 
est in this company, the remaining 
third being owned by the Premier Gold 
Mining Co., which bought out the inter- 
ests owned by O. B. Bush and Grant 
Mahood last fall. The B. C. Silver 
Mines’ claims adjoin the Premier prop- 
erty on the north. 

The bullion plant for working up the 
precipitate from the cyanide plant at 
the Premier mine has been completed, 
and the first consignment, weighing 
about 800 lb., has been shipped from 
the mine. The Premier company is 
about to erect a number of bunga- 
lows for its married employees. 

Trail—Ore shipments received at 
the smelter during the second week in 
June totaled 8,117 tons, of which 7,- 
193 tons came from the company’s 
own mines. The other shippers were: 
Bell, Beaverdell, 42 tons; Highland, 
Ainsworth, 87 tons; Quilp, Republic, 
106 tons; Sally, Beaverdell, 37 tons; 
Silversmith, Sandon, 452 tons; Silver 
Horde, Ainsworth, 17 tons; Silver 
Standard, New Hazelton, 40 tons; Sur- 
prise, Republic, 104 tons; and White- 
water, Retallack, 39 tons. 

ONTARIO 

Vipond Seeks $250,000 for Development 
—New Hydro-electric Power for 
Porcupine Expected by Year End 

Cobalt—The McKinley mill is now 
treating 4,000 tons per month, with 
heads running 13 to 14 oz. 

Crosscutting on the 400 level of the 
Genessee has resulted in the discovery 
of several small veins, some of which 
carry silver. 

Kirkland Lake—Boston-McRae will 
shortly start work on its Gull Lake 
claims in Lebel Township. 

During May the Lake Shore mill 
treated 2,212 tons, and recovered $40,- 
834, or an average of $18.36 per ton. 
This is the lowest average recovery per 
ton made in any month during the pres- 
ent year. 

The Harvey-Kirkland Mines, Ltd., 
is the name of a new company having 
a capital of 5,000,000 shares of $1, 
which will undertake development of 
the Harvey claims. 
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Lightning River Gold Mines is meet- 
ing with good results in its campaign 
for further development work. 

Porcupine—The committee of direc- 
tors of the Vipond, who were given 
the task of finding means of raising 
money to continue operations after the 
present finances are exhausted, will 
meet on July 7. No definite source of 
money has yet come to light. Approx- 
imately $250,000 is the amount needed 
to put the mill in shape and complete 
development work according to present 
estimates. 

During May the Dome Mines treated 
28,400 tons and produced $325,000, an 
average of $11.40 per ton. Costs were 
approximately $5 per ton. 
Work on the hydro-electric power 

development below Sturgeon Falls is 
being rushed and unless any unex- 

75 

Russian Soviet Government 
To Stop Exploitation of 

Siberian Mines 
By Cable from Reuters to “Engineering and 

Mining Journal-Press.”’ 

Moscow, June 26.—It is reported that 
the government intends to stop the ex- 
ploitation of all Siberian gold mines, as 
the state is unable to provide food for 
the workers. 

CALIFORNIA 

Platinum in Hayfork District—Work at 
Oro Mine—Prospecting for Oil 

Near Oakland 
Special Correspondence 

San Francisco.—The Security Trust 
Co. and Bert McBride have brought suit 
in the Superior Court at Redding, Cal., 
to foreclose on a trust deed given by 

A shaft of the Kennedy Mining & Milling Co., Jackson, Calif., and 
shaft of the Argonaut Gold Mining Co. in the background 

pected setbacks are met with, Por- 
cupine mines will be able to obtain 
power from this source before the end 
of the year. The new plant is ex- 
pected to supply an additional 7,000 
hp., of which McIntyre has first call 
on 50 per cent. 

Funds are being supplied for the 
further development of the Herrick 
property in the Shining Tree district. 
It is proposed to sink the shaft to 
500 ft. and do 2,000 ft. of lateral work 
on the several levels. 

Toronto—The Canadian government 
has issued a proclamation extending 
the embargo on the export of gold 
coin, gold bullion and fine gold bars, 
which terminates July 1 for another 
year. The proclamation is issued under 
an act passed three years ago autoriz- 
ing the continuance of the measures 
taken during the war to prohibit the 
export of gold. 

the Afterthought Copper Co. in 1912 
to secure the payment of $800,000 in 
6 per cent bonds. 

The discovery of small amounts of 
platinum in the Hayfork district, near 
Weaverville, Trinity County, has led 
to an influx of prospectors. Success- 
ful work on a small scale is being 
done. 

A 1,000-ft. tunnel is to be driven at 
the Oro mine, near Downieville, to in- 
tercept the vein at depth. The work 
is expected to take over a year. A 
wagon road from Downieville is un- 
der construction and additional mine 
equipment is being installed. 

New equipment has been found to be 
needed for the satisfactory develop- 
ment of the Normandie mine, Grass 
Valley. Prompt sinking of the 1,000-ft. 
shaft will now be assured. The prop- 
erty is being financed by Mack Sen- 
nett and associates. 



ARIZONA 

Ray Hercules Mill Will Be Enlarged— 

Five Furnaces in Blast at Copper 

Queen Smelter at Douglas 

By J. H. McCLINTocK 

Ray—Ray Hercules Mines, Inc., has 
started the rehabilitation of its Ray 
Hercules property. It will enlarge the 
mill to a capacity of 1,800 tons per 
day, with some changes in its equip- 
ment. The company has 207 acres of 
ground, within which is reported the 
development of 3,744,000 tons of ore, 
said to average 2.43 per cent copper. 
The overburden averages 257 ft.; the 
orebody is said to average about 73 ft. 
in thickness. The main shaft, 862 ft. 
deep, is well equipped; ore is hoisted 
by skips from stations to which haul- 
age is by electric locomotive. The mill 
is at Hercules, about seven miles away. 
It shut down in April, 1920. It is said 
to have made extraction of from 75 to 
83 percent, producing concentrate that 
ran over 27 per cent. There was gross 
production of about 5,000,000 Ib., the 
largest month returning 800,000 Ib. 
Under the new arrangement there is 
expectation of a monthly product of 
2,000;000 pounds with mining and mill- 
ing costs expected to approximate $5 
per ton. 

Miami—The Miami Copper Co. is re- 
ported to be preparing for “extensive 
expansions and additions,” of which no 
details have been given. The company 
is employing 1,300 men, about a maxi- 
mum force. 

Bisbee—According to the announce- 
ment of General Manager J. C. Green- 
way, the designing of the new mill of 
the New Cornelia company at Ajo will 
be in the hands of H. Kenyon Burch. 
Excavation will be started within a few 
months and there is expectation that 
the plant will be in operation in fourteen 
months. It will have capacity of 5,000 
tons per day, with concentrate output 
monthly representing about 3,300,000 Ib. 
of copper. The concentrates are to be 
shipped to the Calumet & Arizona 
smelter at Douglas, if satisfactory 
freight arrangements are made. Other- 
wise a reverberatory might be built at 
Ajo. Development work has opened 
immense bodies of low-grade sulphide 
milling ore. 

Douglas—At the Copper Queen 
smelter are being operated three blast 
furnaces and two reverberatories with 
production of about 10,000,000 lb. per 
month. Concentrates are being re- 
ceived from the Moctezuma mill at 
Nacozari and from the Phelps Dodge 
Morenci branch, which is operating one 
section of the No. 6 mill. Copper 
Queen is on a 5,500,000-Ib. basis. 

Tombstone—Operation of a small 
cyanide mill on a lease of the North 
Bonanza mine at Tombstone is return- 
ing 600 oz. of silver a week. Several 
such mills are proving successful in the 
Tombstone section. 
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NEVADA 

United Comstock Plant Scheduled for 
Completion in August—Tonopah 

Bullion Shipments Total 
$310,000 in Fortnight 

Virginia City—Construction work on 
the milling plant of the United Com- 
stock Mines Co. at Gold Hill continues 
normal. The crushing plant will be 
completed early in August and the 
cyanide plant late in August. Mine 
conditions are satisfactory and the min- 
ing plant is about completed. 

Leadville—The Leadville Mines Co. 
is mining and milling 40 tons of ore 
daily. Concentrates average 200 oz. 
silver and 35 per cent lead. Three 
carloads of concentrate have been 
shipped during the past month. On 
the 400 level, which is the deepest level 
of the mine and 600 ft. below the sur- 
face, the vein continues to produce 

good ore. 

Mina—At the Mabel mine, operated 
by the West End Consolidated, the 
shaft has reached a depth of 185 ft. 
below the tunnel level. A station will 
be cut at 200 ft. and crosscutting 
started. Ore shipments to the West 
End mill at Tonopah will be started 
in July. 

Argentite —The first payment, 
amounting to $15,000, has been made 
on the Mohawk group of claims in this 
district. The main shaft, on the vein, 
is 200 ft. deep and lateral work is be- 
ing done on this level. Preparations 
are being made to sink the shaft to 
the 500 level. 

Tonopah—Bullion shipments from this 
district, representing the first 15 days 
operations in June, are as follows: 
Tonopah Belmont $107,000, West End 
$85,600, Tonopah Extension $68,000. 
No report has been issued by the To- 
nopah Mining Co. as yet but their reg- 
ular shipment should be about as usual, 
or above $50,000. This makes produc- 
tion for the first half of June about 
$310,000 in gold and silver. 

COLORADO 

Cresson Consolidated Disburses $122,- 
000—Vindicator Leased to United 

Gold Mines Pending Ratifica- 
tion of Sale 

From Our Special Correspondent 

Cripple Creek.—The Cresson Con- 
solidated Gold Mining Co. has declared 
a regular quarterly dividend of 10c. 
per share payable July 10. The divi- 
dend amounts to $122,000. The mine is 
said to be in better physical condition 
than at any time for the past three 
years. 

A promising orebody was recently 
struck in a crosscut off the 2,600 sta- 
tion of the Portland shaft. It is be- 
lieved to be the same shoot which 
yielded so handsomely on the 2,400 
level. 

A special meeting of the stockhold- 
ers of the Vindicator Consolidated 
Gold Mining Co. has been called for 
July 18, to approve the sale of the 
Cripple Creek holdings of the com- 
pany to the United Gold Mines Co. for 
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500,000 shares of its treasury stock. 
Pending the ratification of the sale, the 
Vindicator property has been turned 
over to the United Gold Mines Co. un- 
der a ninety-day lease on a royalty 
basis. 

E. E. Quentin, of Denver, former 
president of the Isabella Mines Co., 
has taken over the Cripple Creek hold- 
ings of that company which were re- 
cently sold at sheriff’s sale and will 
reorganize the company. It is an- 
nounced that Isabella stockholders will 
be afforded an opportunity to partici- 
pate in the reorganization on a favora- 
ble basis. 

There is a shortage of good miners 
in the district both on company ac- 
count and with lessees. While not 
acute at this time, operators are ap- 
prehensive that increased activity in 
the mines throughout Colorado and ad- 
joining states may seriously affect op- 
erations. 

Breckenridge.—The dredge formerly 
owned by the French Gulch Gold 
Dredging Co. was recently sold to the 
Florence Gold Dredging Co. of Den- 
ver. The plant is being overhauled 
preparatory to resumption of opera- 
tions. H. W. Wade has been appointed 
superintendent. 

WASHINGTON 

Deposit of Ochre and China Clay Be- 
ing Developed Near Deer Park— 

Gladstone Mountain Mine 
Ships Good Lead Ore 

Deer Park—American Ochre Co. 
has been investigating a bed of high- 
grade China clay, together with de- 
posits of sienna, ochre paint, and kal- 
somine material. Drilling has shown 
the area covered to be more than 100 
acres; it determined a large tonnage 
of material to exist in beds several 
feet thick. It is likely a plant will be 
constructed shortly and a marketing 
organization perfected. 

Chewelah — The concentrator of 
United Silver-Copper Mining Co. re- 
sumed operations the end of the first 
week in July. 

Mead—The $60,000 plant of West- 
ern Materials Co., situated between this 
point and Hillyard, is now in active 
operation. The product is magnesite 
“chips” for use in manufacture of 
stucco in building material, and mag- 
nesite cement. Crude magnesite and 
calcined magnesite is brought to the 
plant from the company’s quarry and 
calcining plant near Valley. 

Keller — The Addison Copper Co., 
which has been developing mining 
property in this vicinity for a number 
of years, plans to ship this summer. 

Northport—A small crew is sinking 
on No. 2 ore chimney at Gladstone 
Mountain mine, and the ore taken out 
is to be shipped. Several extra men 
will be put on shortly to run a cross- 
cut to the No. 7 chimney. Recent ship- 
ments to the Bunker Hill smelter raz 
as high as 78 per cent lead, with some 
silver, netting the company about $50 
per ton. 
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UTAH 

Utah Consolidated Mill Started—Will 
Treat 1000 Tons Daily by Flota- 

tion—-Park City District Is 
Active 

By Our Special Correspondent 

Bingham—The new mill of the Utah 
Consolidated, situated at Tooele a short 
distance from the International smelt- 
er, and which started operation the 
beginning of June is giving excellent 
results, and will gradually be brought 
up to its capacity of 1,000 tons daily. 
The mill is a Callow pneumatic-flota- 
tion plant, and was designed and built 
by the General Engineering Co., of Salt 
Lake City. Ore is sent from the mine 
at Bingham to the mill by aerial tram- 
way over a distance of four miles and 
this is stored in a storage bin of 1,200 
ton capacity. 

The Bingham-Galena company, which 
represents a consolidation of the old 
Silver Shield and neighboring property 
in Bingham, is understood to have taken 
an option on the Bone group of claims 
in Park City, adjoining the Glen Allen, 
and situated about 2,000 ft. from the 
Park-Utah. The company has just 
levied an assessment of 3c. per share. 
Alta—The Wasatch Mines is ship- 

ping four or five cars of ore weekly 
to the loading station at Wasatch. 

Salt Lake City—The Alta Tunnel & 
Transportation Co., operating in Big 
Cottonwood Cajon, has its twenty- 
fourth car of ore at the Murray 
smelter, awaiting settlement. 

Park City—Shipments for the week 
ended June 24 amounted to 4,896 tons 
as compared with 4,523 tons the week 
preceding. Shippers were: Ontario, 
2,190 tons; Silver King Coalition, 1,- 
183; Park-Utah, 974; Judge, Daly, and 
Daly West, 549 tons. 

The Park-Utah has over forty teams 
employed in hauling ore on the road 
from the ‘mouth of the Ontario tunnel 
to the railroad at Heber City. The 
increasing output by this new producer 
and the increase of activity in the 
eastern part of the district makes it 
likely that the railroad will be extended 
to the mouth of the Ontario tunnel, and 
the haul to Heber City eliminated. In 
this regard, it is reported that the 
Union Pacific and Denver & Rio Grande 
railroads have checked over surveys 
previously made to the eastern end of 
the Park City district. In general the 
tonnage from almost all of the produc- 
ing mines of the district is increasing, 
a notable example being the Silver 
King Coalition, which during the week 
ended June 24 shipped 400 tons more 
than it did the week preceding. New 
companies are being formed to exploit 
new territory, and more work is being 
done throughout the district. Miners 
are in demand, and houses and rooms 
are hard to obtain. 

Eureka—Tintic shipments for the 
week ended June 24 amounted to 151 
cars. Shippers were: Chief Consoli- 
dated, 50 cars; Tintic Standara, 33; 
Iron Blossom, 15; Grand Central, 12; 
Colorado, 8; Victoria, 7; Eagle ~ Blue 
Bell, 6; Mammoth, 3; Tin. Drain 
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Tunnel, 3; Gemini, 2; Eureke Hill, 2; 
Swansea, 2; Bullion Beck, 2; Centennial- 
Eureka, 2; Dragon, 1; Dragon (Fuller’s 
earth), 1; Sioux, 1. The recently 
declared dividend of 5c. per share by 
the Tintic Standard amounts to $58,- 
130. The physical condition of the 
mine is reported to be much better, 
and the mill is stated to be making a 
large recovery. The second-class ore will 
be gotten out of the way as rapidly as 
possible, so as to allow a larger output 
of ore of shipping grade. 

IDAHO 

Fire Destroys Pump House and Inter- 
rupts Mining at Talache—Success 

ine in Coeur d’Alene Opens 
New Orebody 

Special Correspondence 

Talache — Fire of unknown origin 
broke out at the Talache Mines, Inc., 
camp, on the evening of Monday, June 
26. Before it could be checked the 

pump house was destroyed and some of 

the equipment put out of commission. 
The building loss has been put at $800, 
but some of the machinery had to be 
replaced, and several days’ cessation 
of mining operations was necessary. 

Clark’s Fork—After driving 1,450 
ft. from its portal, the long tunnel at 
the Clarinda mine encountered a wide 
fault, which gave considerable trouble 
because of its being filled with 
a very soft material that caved. It 
was thought at first that it might be 
the vein for which the tunnel was being 
driven, but after driving through it a 
strong vein was cut showing eight feet 
of mineralized quartz and some gouge. 

Adair — Engineer’s estimates are 
that the long tunnel of Montana-Idaho 
Copper Co., which has been continued 
without serious interruption for about 
two years, will be at a point directly 
underneath the old shaft workings by 
the end of the first week in July. When 
that point is reached it is planned to 
crosscut both north and south with a 
view to cutting through the vein sys- 
tem. 

Coeur d’Alene—A stringer of ore 
a half inch thick in the west wall of 
the shaft station on the 700 tunnel 
level leading into virgin ground in the 
-Suecess mine has been followed 80 ft. 
and in that distance has widened into 
an oreshoot of undetermined width, but 
which more than fills the face of the 
drift. The ore is both lead and zinc 
and makes an average of 30 per cent 
mineral content. The ore is west of 
the shaft on the opposite side from the 
productive area. In fact, the ground in 
which this ore shoot is being developed 
has heretofore been classified as mon- 
zonite and therefore regarded without 
mineral possibilities. This work, how- 
ever, has demonstrated that the for- 
mation is Burke quartzite in which the 
mineral deposits of the Coeur d’Alene 
district are generally found. The Suc- 
cess mine has been idle for the past 
three years on account of low price of 
zine, together with the high cost of 
mining in the lower shaft levels. The 

1% 

discovery of this new ore shoot is im- 
portant. 

In driving a crosscut to gain more 
convenient access to the upper work- 
ings of the Morning mine, owned by 
the Federal Mining & Smelting Co., 
lessees cut a vein about 200 ft. south 
of the Morning vein and parallel to it, 
which promises to add immensely to the 
value of their lease, and also to prove 
a big additional asset to the Morning 
mine. The vein where cut is 25 ft. 
wide, made up of stringers and bunches 
of lead-silver ore. A sample assay 
from one of the stringers returned 65: 
per cent lead and 45 oz. silver. 

The Paragon Consolidated Mining 
Co., control of which is owned in St. 
Paul, will extend the electric power 
line of the Washington Water Power 
company to the mine, the work to be- 
gin about July 1. The company has 
a mill of 100 tons capacity, which has 
recently started running on _lead-sil- 
ver and zinc ore. 

A representative of an eastern com- 
pany engaged in the manufacture of 
radio equipment recently purchased 800 
lb. of extremely pure lead ore from the 
Jack Waite mine to be used as a detec- 
tor in the cheaper apparatus. 

SOUTHEAST MISSOURI 

Revival Noted in “Disseminated Lead” 
District—Deeper Shafts 

to Be Sunk 

St. Louis—The excellent price for 
lead that has prevailed for the past 
month has stimulated activity in the ° 
disseminated-lead belt and has resulted 
in a general increase in wages of 10 
per cent throughout the district. The 
No. 4 mill of the Federal Lead com- 
pany, which has a capacity of 4,000 
tons and has been shut down for about 
two years, is being repaired and is ex- 
pected to start up on September 1. 
The Federal company has leased the 
Doe Run shaft No. 11 at the old Lud- 
ington mine and will use this for drift- 
ing to an orebody on the north side of 
the Farmington road. 

The National Lead Co. has let a con- 
tract for sinking a shaft on the large, 
low-grade orebody on the Pim tract, 
two miles southeast of Elvins, which 
will be about 870 ft. deep. This will be 
the deepest shaft in the district and 
the upper half will be in the “Potosi” 
formation, which latter had been re- 
garded by the Missouri Geological Sur- 
vey as forming a prohibitive cap or 
cover for orebodies in the lower or 
“Bonne Terre” horizon. As this ore- 
body is said to be exceptionally large, 
it presents gratifying evidence that the 
earlier ideas of Buckley and Buehler 
are not correct. This shaft is a con- 
spicuous example of the development of 
the district, as the first shafts of the 
disseminated orebodies were only 50 to 
200 ft. in depth. Formerly it was be 
lieved that if disseminated lead did 
occur at a greater depth than 200 ft. 
it would not pay to work. Within the 
next five to ten years, the future shafts 
will probably range from 1,000 to 1,200 
ft. in depth. 
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MICHIGAN 

The Copper Country 

June Shipments Reached 10,000,000 Ib. 
of Copper—Mostly Domestic Busi- 

ness—Mayflower-Old Colony 
Looks Good 

By M. W. Youncs 

Houghton—June copper shipments 
have been indicative of a healthy de- 
mand for the metal and it is believed 
official figures for the month will 
approach closely those of May, when 
10,000,000 lb. was shipped out of the 

The last copper cargo Lake districts. 
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New Baltic shaft. After passing 
through 100 ft. of unusually rich ore, 
the drift got into vein matter of in- 
different character. After proceeding 
20 ft., however, the ore was cut. 
Drifting here will be temporarily aban- 
doned while the shaft is being sunk 
an additional 150 ft. to prove up the 
lode at greater depth. 

WISCONSIN 

June Production of Zine Concentrate 
Reached 1,400 Tons 

Platteville—June production of 60 
per cent zinc concentrate exceeded the 
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“Mass” copper in a Michigan copper mine 

out for June totaled 3,200,000 lb. The 
bulk of the metal has gone to domestic 
buyers. Detroit paeticularly has been 
a heavy buyer. But little export busi- 
ness is being done by the Lake com- 
panies. 

Quincy is shipping mass copper to 
its smelter. The east branch of the 
Pewabic lode continues to yield much 
mass, which is contributing largely 
to refined copper production. No. 2 
shaft is the greatest source of mass 
copper. 

Mayflower-Old Colony drifts on both 
the 1,400 and 1,700 levels continue in 
commercial copper ground. The cop- 
per content is fairly good across the 
breasts of the drifts and although the 
vein changes direction at times the 
miners are having no difficulty in fol- 
lowing it. The drift on the 1,400 level 
will shortly be turned northward to 
check up with operations in the bottom 
level. The showing in both levels is 

the most encouraging in the history of 
the property. 

Arcadian Consolidated is again in 
sensational ground in its south drift 

on the 1,100 ft. or bottom level of the 

May figures by 200 tons, the tonnage 
recovered by roasting and magnetic 
separation being approximately 1,400 
tons. The Illinois Zine Co., Peru, IIl., 
and the United Zinc Smelting Corpo- 
ration, Moundsville, West Va., were 
the principal buyers. The Grasselli 
Chemical Co., Grasselli, Ind., also made 
a small purchase of 200 tons during 
the month. A close survey of the 
district shows a surplus of about 4,000 
tons of 60 per cent zinc concentrate 
as of July 1. The market for zinc con- 
centrates ranged from $3 to $3.50 
during June. 

The Connecting Link Mining Co. near 
Cuba City, has been producing about 
two carloads of 31 per cent zinc con- 
centrates per week. 
New owners of the Pacquette mine 

near Shullsburg have just completed 
a new jig and will be a steady producer. 
This mine has a fine showing of both 
lead and zinc in sight. 

The Nightingale Mining Co. near 
Leadmine has been producing about 
150 tons of 25 per cent zine concentrate 
per week. 

The Vinegar Hill Zinc Co. operating 
the North Unity mine near Galena 
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produces 200 tons of 45 per cent zine 
concentrates and 25 tons of lead con- 
centrate per week and its Dale mine 
near Livingston has been producing 250 
tons of 25 per cent zinc concentrate 
and 10 tons of lead concentrate per 
week. 

The Middie mine owned by the 
Frontier Mining Co. at Benton has re- 
cently sold the entire surplus of 5,000 
tons of 45 per cent zinc concentrate to 
the National Zinc Separating Co. at 
Cuba City. This mine has not been 
producing for the past two years but 
had accumulated a large surplus of ore. 

MINNESOTA 

Mesabi Range 

New Equipment for Boeing Property 
at Hibbing and for La Rue Prop- 

erty at Nashwauk 

Hibbing—To facilitate the loading 
of ore from the Boeing property this 
season, the Mesabi Cliffs Iron Mining 
Co. has placed another shovel with a 
dragline attachment in its open pit. 

The Mahoning Ore & Steel Co. has 
entered the shipping list of ore pro- 
ducers by shipments from the large 
Mahoning open pit. Stripping has 
been in progress for several months 
and under the present plans one shovel 
will continue in stripping while the 
other shovels will load ore. 

Total weekly shipments from the 
state-owned mines in Minnesota are 
showing a large increase each week. 
The last week in June shows a gain of 
over 50,000 tons with total shipments 
of 203,568 tons divided between the dif- 
ferent properties as follows: Wood- 
bridge, 13,502 tons; Wanless, 2,820 
tons; Pilot, 816 tons; Hill-Annex, 8,- 
736 tons; Kevin, 1,100 tons; Smith, 314 
tons; Fay, 15,094 tons; Missabe Moun- 
tain, 156,800 tons and Leonidas, 40,- 
368 tons. 

Gilbert.—The Elba mine has been re- 
opened by the Pickands Mather Co. 
This property is worked by under- 
ground methods; it is the intention of 
the company to work it to full capacity. 

Nashwauk.—Preparations have been 
started by the Cleveland Cliffs Iron 
Co. for the shipping of its stockpile at 
the Crosby mine. The moving of this 
tonnage requires the starting of the 
Crosby concentrator as the ore is a 
washable product. No work is contem- 
plated in the open pit or underground. 

The M. A. Hanna Ore Co. has re- 
sumed stripping operations at its La 
Rue property. One Model No. 300 
shovel with dragline attachment has 
been placed in the dirt overburden, 
while a second shovel is removing a 
paint rock capping lying on top of the 
ore. It is not anticipated that ore 
shipments will be made from this prop- 
erty the present season. 

Chisholm.—The Wellington mine has 
been reopened by the Oliver Iron Min- 
ing Co. after being closed for over a 
year. It is expected that the prop- 
erty will be worked to its full capacity 
and ship ore to the Minnesota Steel 
Co.’s plant at Duluth. 
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The Present Situation at the Mines 

Lake Superior Iron Ranges Now Active—Copper Production 
Holding Pace Though Affected by Labor Shortage—Coal Strike 
Without Visible Effect on Operations—Lead Producers Busy 

By A. H. HUBBELI. 

- contrast with earlier conditions, activity is now marked 
on the iron ranges of the Lake Superior district, the 

establishing in June of ore prices for the season at a figure 
50c. under that of 1921 having put operations on a definite 
basis. Directly, this is a result of the announced reduction 
in freight rates. The district is now producing at about 
75 per cent capacity and it is likely that more mines will 
be opened as additional sales of ore are made. 

Elsewhere the freight reduction has yet been without 
visible result, though it is expected to stimulate production 
in many districts where rates have not already been 
lowered. 

The coal strike has not as yet affected operations but 
nervousness is indicated in some districts as stocks grow 
less with no settlement apparently in sight. 

Labor shortage is reported in several districts, particu- 
larly at Butte and in the Michigan copper country. Wages 
have been generally raised in the southeast Missouri lead 
belt but no other recent changes are reported. 

In the copper camps, practically all domestic producers 
of importance are in operation. Exceptions are: the Phelps 
Dodge branches at Tyrone and Clifton-Morenci and the 
companies in the Shasta region in California. At Butte, 
10,000 men are working with 3,700 more at Anaconda and 
Great Falls. Operations in Arizona continue as of late, 
save that New Cornelia’s leaching plant is about to run at 
full capacity. At Miami, the International smelter is mak- 
ing copper at the rate of 16,500,000 lb. a month. Greene 
Cananea in Sonora will resume next month. 

Elsewhere, Granby, Engels and the two producers in 
Tennessee are operating with little change. 

In northern Michigan production of refined copper has 
decreased somewhat owing to labor losses. For June the 
total was 43 per cent of normal or 9,500,000 lb. (estimated) 
as compared with 11,550,000 for May. 

In Washington, mining is gradually reviving from the 
serious depression of last winter and is now about 30 per 
cent of normal with about ten companies producing reg- 
ularly and shipping to Trail, Tacoma, or Kellogg. The 
Tacoma smelter is running at half capacity. The North- 
port plant remains down. Considerable development work 
is being done. Similar conditions obtain in southern Brit- 
ish Columbia. In northeastern Oregon, several gold and 
silver producers are operating. 

The improved market for lead and zinc has bettered the 
outlook for producers of these metals. In the Coeur d’ Al- 
enes, in Idaho, the Hecla, Morning and Bunker Hill com- 
panies are producing 4,000, 5,000 and 6,000 tons of ore 
per month, respectively, as of late, all other operations 
yielding an additional 1,200 tons. The Tamarack & Custer 
and the Hercules mines are about to resume work, which 
is expected to create a temporary labor shortage. 

In Utah, ore shipments in general have increased owing 
to better roads and the higher price for lead. Park City’s 
output is much larger than in a long time, shipments in 
June amounting to 17,223 tons, including 11,475 tons of 
siliceous’ silver ore and tailings shipped by Ontario Silver. 
Bingham is producing at the monthly rate of about 16,000 
tons of concentrating and shipping lead ores, aside from 
the output of Utah Copper which is mining over 15,000 tons 
of copper ore per day. Tintic’s production continues over 
31,000 tons monthly. The Midvale smelter is running three 
lead furnaces and one on matte, Murray four lead furnaces, 
and the International at Toole has one reverberatory on 
copper and has just started its lead furnaces. 

In the Wisconsin zinc-lead district, production of zinc 
concentrates is about 40 per cent of normal, the output 
in June having increased to 1,400 tons or 16 per cent over 

that of May. The principal producers, numbering six, are 
employing about 500 men on mining, their zinc output 
going to the National roaster at Cuba City which has the 
only acid plant in operation. Lead ore is being sold as 
rapidly as produced. 

In the Joplin-Miami district, production is estimated at 
10,500 tons of concentrates weekly. Several mines that 
have been idle started during June and approximately 110 
are now operating, this compared with seventy-five on . 
Jan. 1. Labor shortage caused by workmen leaving for 
the harvest fields has hampered operations considerably. 

In the southeast Missouri lead district, improvement con- 
tinues steadily under the influence of the excellent prices 
obtained for lead. All companies are running at capacity 
and have increased wages 10 per cent. New development 
work is being undertaken. 

Zine operations in the Mascot district of Tennessee con- 
tinue at 30 per cent of normal, all ore produced going to 
make zine oxide. 

In California, gold mining is making steady progress. 
Grass Valley’s monthly output is estimated at $200,000, that 
of the Mother Lode being about the same. The year’s out- 
put will equal that of 1921. Activity in the Randsburg dis- 
trict continues; the silver output there to date is reckoned 
at 6,000,000 oz. In the Shasta belt, operations are confined 
to the Shasta Zinc & Copper Co. which is smelting over 
100 tons of ore daily and producing high-grade zinc oxide. 

Conditions are normal in Nevada. Tonopah’s output is 
running about $650,000 per month, unchanged from May, 
with skilled miners rather scarce. Labor conditions are sat- 
isfactory at Virginia City once more and United Com- 
stock’s project is making normal progress. Candelaria’s 
new mill is ready for operation. There is noticeable activ- 
ity in the small outlying districts throughout the state. 

Conditions throughout Colorado continue to improve. The 
A. V. smelter at Leadville and the Cripple Creek mills 
handled an increased tonnage during June. The Durango 
smelter shows a slight falling off in tonnage. Work on 
the $200,000 Coolbaugh process plant for handling complex 
zine ores has been started by the American Smelting & 
Refining Co. at Durango. Resumption of operations by 
many properties in the northern districts is reported. Coal 
mines are making an increased output which is meeting 
all demands. 

In the Black Hills of South Dakota the Homestake and 
Trojan companies continue the only gold producers, their 
combined output for June being $570,000, or somewhat 
over that for May. Labor is plentiful. 

In Ontario, a better feeling pervades the Sudbury nickel 
district, owing to greater demand for nickel. At Cobalt, 
the increased price of silver has caused McKinley Dar- 
ragh and Dominion Reduction to resume. The Mining Cor- 
poration has started its sands retreatment plant and 
Coniagas has begun work underground on the Ruby. Kirk- 
land is active and deals are reported daily. Lake Shore is 
producing over $40,000 a month. The Noranda has started 
operations. At Porcupine, Dome heads continue high and 
the dividend has been increased. Hollinger has bought the 
Schumacher and McIntyre is enlarging its mill. Labor 
in all these districts continues plentiful. 

In the Birmingham iron district, about 500,000 tons of 
iron ore is being consumed a month; the production is 
not readily estimated. Twenty-two furnaces are making 
pig iron compared with six on Jan. 1, their output in June 
having been about 200,000 tons. Twelve steel furnaces 
are in operation. Coal production has increased to about 

330,000 tons monthly to meet demand from the outside 

strike-affected districts. Labor is becoming scarce. 
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THE MARKET REPORT 

Daily Prices of Metals 

Copper, N. Y., = | Tin | Lead Zine 
et refinery* 

June | Electrolytic _| 99 Per Cent | Straits N. Y. St. L St. L. 

29 113.50@13.625; 30.00 30.75 $275 5.50@5.55 |5.30@5.325 
30 13.50@13.625| 30.25 31.00 5.75 5.50@5.55 5.35 

July 1 i 30.25 31.00 5.5 5.50@5.55 5235 
; 13.625 30.75 31.50 | 5.75 5.5045.525 5375 

5 13.625 30.50 31.375 | 5.75 gag 5.40 

*These prices correspond to the following quotations for copper delivered: June 29th, 
13.75 @13.875c. ; 30th, 13.75 @13.875c. ; July 1st, 13.80@13.875c. ; 8rd, 13.875c. ; 5th, 13.875c. 

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

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

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 
Quotations for lead 

reflect prices obtained for common lead, and do not include grades on which a premium 
is asked. 

London 

Copper Tin Lead Zine 
June Standard Electro- 

Spot 3M_|_lytic Spot] 3M Spot | 3M Spot 3M __ 
29 612 624 694 1513 153 24% 24 27% | 273 
30 62 624 69% 1528 1538 25 233 28 273 

July3 | 624 | 63 694 1544 1554 | 242 | 238 | 272 | 273 
3 623 624 70 153% 1543 24 232 28 273 
5 62% 62% 70 =| 153% 1543 24 232 | 28 2732 

The above table gives the closing quotations on the London Metal Exchange. All 
prices in pounds sterling per ton of 2,240 Ib. 

Silver and Sterling Exchange 

Sterling Silver Sterling Silver 

Exchange |New York | New York July} Exchange | New York ; New York 
June} “‘Checks” | Domestic | Foreign London “Checks” | Domestic Foreign London 

Origin Origin Origin Origin 

29 4392 998 703 36% 3 4412 998 718 363 
30 4403 998 702 363 + oe Beek Ses 362 

Julyl| 441% 993 712 36% 5 4433 | 998 713 36% 

New York quotations are as reported by Handy & Harman and are in cents per 
troy ounce of bar silver, 999 fine. 
sterling silver, 925 fine. 
noon. 

Sterling quotations 

Metal Markets 

New York, July 5, 1922 

Yesterday being a holiday the week’s 
activity, so far as the metal market 
was concerned, was unusually quiet. 
Copper and zine showed a slight im- 
provement while lead business con- 
tinued dull. The easing of the rail- 
road strike situation and the improb- 
ability of additions to the ranks of 
the striking shopmen by other rail- 
roaders is viewed with satisfaction by 
the trade. The effort of the Federal 
Government to effect a settlement in 
the coal strike is another event that is 

London quotations are in pence per troy ounce of 
represent the demand market in the fore- 

Cables command three-eighths of a cent premium. 

considered helpful to a better metal sit- 
uation. With these two great labor 
difficulties eliminated the metal market 
will be able to take advantage of im- 
proved industrial conditions. Tranat- 
lantic and Pacific freight rates are re- 
ported unchanged. 

Copper 

Sales of copper have been light, par- 
ticularly in the export market. Earlier 
in the week copper could have been 
obtained in small amounts for 13.75c. 
delivered especially where a low freight 
rate ruled, but this metal was soon ab- 
sorbed. Prices of producers throughout 

Average Metal Prices for June 

Copper 

New York Electrolytic...... 13.575 
London Standard........... 61.988 
London Electrolytic........ 68.333 

Lead: 

PONG SRE osha CW es ROSS 5.745. 
Nike: MIGGINIE cientye eee 5.563 
MIONGOR asic See Sartnsecien OSs 24.685 

Silver: 

New York, foreign......... 71.149 
New York, domestic........ 99.625 
MEOEEOMS 5:5 cide iaoiew wacosiceasie 35.900 
Sterling Exchange ......... 444.615 

Zinc: 

St. ANGUS Sscissie oocieeenseec 5.346 
IGHIGR: So 0)siiSudadsmasioesies 27.893 

Tin: 

SOCHer “CONU ss: dossedsaenSsx 30.707 
SPAN US isi ea wea eles ei eiale oe 31.497 
MOHIONS, eds es aS eines 152.512 

UREN INOUE «5551S S's oS wns a Sisuetorae 5.145 
IE iin dee ee aiewedses 55.115 
PARCIREE, ics dos howeicesees 87.212 

the week have been generally 13.875c. 
delivered and slightly higher. There 
is an impression in the trade that re- 
quirements for copper that have been 
postponed because of strike conditions 
will be filled in the near future. At 
any rate the market has noticeably 
strengthened and it would be difficult 
to obtain metal below 13.875c. deliv- 
ered today. Reports from copper pro- 
ducing centers indicate that a shortage 
of labor is proving detrimental to an 
efficient operation of copper properties 
and consequently the production of 
lower cost metal. This has prevented 
some companies from reaching quickly 
their most economical rate of copper 
output. 

Foreign buying has been disappoint- 
ing, only small quantities being sold 
abroad. Competition has been a little 
more active for what foreign business 
has been available. ; 

Lead 

The official contract price of the 
American Smelting & Refining Co. con- 
tinues at 5.75¢e., New York. 

The easiness in the lead market con- 
tinues and metal is freely offered in 
the Middle West and in New York at 
prices which we quote. Sales have been 
made in small volume only. The sta- 
tistical position of lead is still good 
so that there is no disposition on the 
part of producers to cut prices sharply. 
In New York plenty of metal can be 
had at 5.75c. of both domestic and 
foreign production. High-grade Span- 
ish lead of corroding quality is still 
on the market at but a small premium 
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over the price of common lead, 5.775 to 
5.80c. per lb. being asked. Paint, stor- 
age battery and cable manufacturers 
remain the strongest supporters of the 
lead market. Paint business is re- 
ported exceptionally good. In St. Louis 
earlier in the week lead was offered at 
5.525c. but this price can be shaded to- 
day without much difficulty. 

Lead for future shipment—as far 
ahead as late August—can be obtained 
at prices five points above those cur- 
rent. 

Zinc 
Some improvement in the zine mar- 

ket is noticeable although sales, as for 
the other metals, have been nothing 
unusual. The price of zinc in the St. 
Louis market is below that of lead but 
in the New York market it is slightly 
above it. Encouragement has _ been 
given the galvanizers by the attempt 
to settle the coal strike which so se- 
riously affects their business. Produc- 
ers are not pressing their metal ac- 
tively for sale at present price levels. 
Zine for future shipment is offered at 
2% to 5 points premium for late Aug- 
ust shipment. High-grade zinc busi- 
ness showed its customary activity at 
64c. per lb. with 30c. per 100 lb. freight 
allowance. 

Tin 
This is the season of the year when 

little activity is to be expected in the 
tin trade. Transactions have been few 
and far between, consumers are prac- 
tically all out of the market. Forward 
tin is generally quoted the same as 
the spot market. 

Arrivals of tin in long tons: June, 
Atlantic ports, 5,450; Pacific ports, 130; 
total 5,580 tons. 

Gold 

Gold in London: June 29th, 94s. 2d.; 
30th, 93s. 7d.; July 3rd, 93s. 5d.; 4th, 
93s. 2d.; 5th, 92s. 7d. 

Foreign Exchange 

The movements of foreign exchange 
have been irregular, marks being par- 
ticularly weak. Early strength in ex- 
change has usually been followed by 
reactions. On Monday, July 3, francs 
were 8.36c.; lire, 4.69c.; marks, 0.2394c. 
Canadian exchange in New York was on 
a par. Checks 1x5 per cent discount. 

Silver 

Silver prices have advanced on China 
buying, and in New York and San 
Francisco the improvement in sterling 
exchange has added to the rise. 

There are no new developments in 
the market, the tone being steady and 
the future dependent upon the position 
of China. 

Mexican Dollars—June 29th, 533; 
30th, 544; July 1st, 544; 3rd, 543; 5th, 
54g. 

Other Metals 

Quotations cover large wholesale lots, f.o.b. 
New York, unless otherwise specified. 

Aluminum—20c. per Ib. for 99 per 
cent grade; 19c. for 98@99 per cent; 
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18c. for 94@98 per cent. Outside mar- 
ket nominal at 17.25@18.25c. for 98@ 
99 per cent virgin grades. 

Antimony — Chinese and Japanese 
brands, 4.95@5ce. W.C.C.,  5.75c. 
Cookson’s “C” grade, spot, 7@7.5c. 
Chinese needle antimony, lump, nomi- 
nal, 3.5@4c. per lb. Standard powdered 
needle antimony (200 mesh) nominal 
at 5ic. per lb. White antimony oxide, 
Chinese, guaranteed 99 per cent Sb,0,, 
6.75@7c. 

Bismuth—$2@$2.10 per lb. 

Cadmium-—$1.20@$1.25 per lb. 

Cobalt—Metal, $3@$3.25 per Ib., 
black oxide, $2 per lb. in bbl. 

Iridium—$170@$175 per oz. 

Magnesium—Sticks, 13 in., 99.9 per 
cent, $1.25 per lb. 

*Molybdenum Metal—In rod or wire 
form, 99.9 per cent pure, $32@$40 per 
lb., according to gage. Powder, 95 per 
cent, $5 per Ib. 

Monel Metal— Shot, 32c.; blocks, 
32c. per lb., f.o.b. Bayonne, N. J. 

Nickel—Standard market, ingot and 
shot, 36c.; electrolytic, 39c. Outside 
market quiet at 31@33c. per lb. 

Osmium — No _ quotation reported. 
Recently $70 per troy oz. 

Palladium—$55@$60 per oz. 

Platinum—$87.50 per oz. 

Quicksilver—$55 per 75-lb. flask, San 
Francisco wires $54.70. Firm. 

*Rhodium—$100@$115 per troy oz. 

*Selenium—Black powdered, amor- 
phous, 99.5 per cent pure, $1.75@$1.85 
per lb. 

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

*Tungsten Metal—Powder, 97 to 98 
per cent, 45@60c. per lb. contained 
tungsten. Improving. 

Metallic Ores 

Chrome Ore — Many inquiries, but 
prices on imported material considered 
too high. Indian ore, $18.50 per ton. 
Refractory ore, $15. 

Iron Ore—Lake Superior ores, per 
long ton, Lower Lake ports: Old Range 
bessemer, 55 per cent iron, $5.95; Me- 
sabi bessemer, 55 per cent iron, $5.70; 

Old Range non-bessemer, 514 per cent 
iron, $5.20; Mesabi non-bessemer, 51% 
per cent iron, $5.05. 

Magnetite Ore—F.o.b. Port Henry, 
N. Y.: Old bed 21 furnace, $4.50 per 
long ton; old bed concentrates, 63 per 
cent, $5.25; Harmony, cobbed, 63 per 
cent, $5.25; new bed low phosphorus, 
65 per cent, $7.50. 

Manganese Ore—27ic. per long ton 
unit, seaport. Many inquiries for 
prompt shipment. 

Molybdenum Ore—45@50c. per lb. of 
MoS:, for 85 per cent MoS. concen- 
trates. Demand is good. 

Tantalum Ore—Hand-sorted ore, 70 
per cent combined columbite-tantalite, 
active at 40c. per lb., South Dakota. 

‘Titanium Ores—Ilmenite 52 per 
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cent TiO,, 14@2c. per lb. for ore. Ru- 
tile, 95 per cent TiO:, 12c. per lb. for 
ore, with concessions on large lots or 
contracts. 

Tungsten Ore—Chinese ore, $3.15@ 
$3.25 per long ton unit of WO:. 

Uranium Ore (Carnotite)—Ore con- 
taining from 2 to 24 per cent U;Os. 
$3.50 per lb. of contained U;0Os.. 

Vanadium Ore—No quotation. Re- 
cently $1 per lb. of V.0O; content. 

Zircon — Zirconium silicate, f.o.b. 
Pablo, Fla., 44@13c. per Ib. 

Zinc and Lead Ore Markets 

Joplin, Mo., July 1.—Zinc blende per 
ton, high $35.35; basis 60 per cent zinc, 
premium, $33; prime western, $32; 
fines and slimes $31@30; average set- 
tling price, all grades of blende, $33.31; 
calamine, basis 40 per cent zinc, $18. 

Lead, high $82.45; basis 80 per cent 
lead, $80; average settling price, ali 
grades of lead, $79.52 per ton. 

Shipments for the week: Blende 
9,297, calamine 31, lead 1,536 tons. 
Value of all ores for the week, 
$434,110. 

Purchase of 7,500 tons was consum- 
mated on prices unchanged from the 
previous week, sellers accepting offer- 
ings late today, after an effort to fur- 
ther lower the price level was aban- 
doned by the buyers. 

A large number of the mines sus- 
pended operations tonight, to resume 
on July 5, giving employees an oppor- 
tunity to have a three-day vacation. 

Platteville, Wis., July 1—Blende, basis 
60 per cent zinc, $33 per ton. Lead ore, 
basis 80 per cent lead, $77.50 per ton. 
Shipments for the week: Blende, 389 
tons; Lead ore, none. Shipments for 
the year: Blende, 8,034; Lead ore, 
1,014 tons. Shipments during week to 
separating plants, 950 tons. 

Non-Metallic Minerals 

Asbestos—No. 1 crude, $700@$750 
per ton, f.o.b. Quebec mines; No. 2, 
$400 @$450; long spinning fibre, $300@ 
$400; spinning fibre, $175@$300; 
shingle stock, $75@$110; paper stock, 
$32.50@$40; cement stock, $14@$17; 
floats and shorts, $8. Inquiries better 
than for some time past, with short 
fibre in particularly good demand. Most 
of the mines in Canada are operating 
again. 

Barytes—Washed crude ore, 92 per 

cent BaSO, guaranteed, $8 per long 
ton, Georgia; $9, New York. Ground, 
off-color, No. 1 grade, $20, New York; 
No. 2, $15. Shipments of crude have 
slowed down, and the market in the 
South is poor. 

Bauxite—American, crushed and 
dried, $6@$9 per gross ton; pulverized 
and dried, $12@$14 per gross ton; 
calcined, $22@$25 per gross ton, all 
f.o.b. shipping points. Foreign bauxite 
offered at $5@$8 per metric ton, c.i-f. 
Atlantic ports, depending upon grade. 

1Furnished by Foote Mineral Co., Phila- 
delphia, Pa. 
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Borax—Granulated, crystals or pow- 
dered, in bags, carloads, 54c. per Ib.; 
in bbls., 54c. Boric acid, 11c. Dull. 

Chalk—English, extra light, 5c. Do- 
mestic light, 44@44c.; heavy, 34@3ic. 
per lb., all f.0.b. New York. 

China Clay (Kaolin)—Crude, $6@ 
$8; washed, $8@$9; powdered, $12@ 
$20; bags extra, per net ton, f.o.b. 
mines, Georgia; powdered clay, $13@ 
$20, f.o.b. Virginia points. Imported 
lump, $14@$20, f.o.b. American ports; 
powdered, $35@$45, f.o.b., New York. 
1A grade, refined, $14@$15 per ton, 
Delaware. Market slow. 
Emery — Turkish and Greek manu- 

factured emery, 6@8c. per lb. Ameri- 
can, 5@6c. Inferior grades, 4c., f.o-b. 
from New England points. Market 
good and improving. 

Feldspar—No. 1 pottery grade, ac- 
tive at $6.50 per ton, North Carolina. 
Maine producer reports good market 
for pottery grade at $18 per ton. 

Fluorspar—Gravel, $17.50@$20 per 
ton, f.o.b. mines in Middle West. Acid, 
$40@$45 in bulk. For enameling and 
glass uses, $35@$40. Market more ac- 
tive. 

Fuller’s Earth—16 to 30 mesh, $18 
per ton; 30 to 60 mesh, $17; 60 to 100 
mesh, $12; 100 mesh and finer, $10; 
f.o.b. Florida mines. Exceptionally 
poor demand in Florida. 

Graphite—Ceylon lump, first quality, 
5@b5sc. per lb.; chip, 4@44c.; dust, 34 
@3ic. Market weak. Mexican, crude 
amorphous, in bulk, 75 to 78 per cent 
carbon, $39; 80 per cent, $46; 81 to 84 
per cent, $50. Extremely dull; market 
has been overstocked for two. years. 
Orders being placed only for actual 
requirements or on account of pro- 
posed tariff. 

Gypsum—Crushed rock, $3 per ton 
in most states. Ground, $3.50@$4, 
f.o.b. shipping points. 

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

shipping points, 4 in. and larger, $1.10 
@$1.35 per net ton. Agricultural lime- 
stone, $2.50@$3 net ton, f.o.b. eastern 
shipping points. 

Magnesite—Crude, $8@$12 per ton. 
High-grade caustic calcined, lump 
form, $30@$45 per ton. Plastic cal- 
cined, $45@$50 in bbls., carload lots, 
f.o.b. California points. Atlantic sea- 
board, $60. 

Dead-Burned — $33 per net ton, 
Chewelah, Wash.; $58@$64, Chester, 
Pa. Austrian grains, $30 per ton, 
f.o.b. Baltimore. (Magnesite brick— 
See Refractories.) 
Mica—India block mica, slightly 

stained, per lb.; No. 6, 35c.; No. 5, 
$1.25; No. 4, $2.25; No. 3, $2.90; No. 2, 
$4; No. 1, $5.20. Clear block: No. 6, 
50c.; No. 5, $1.75; No. 4, $3; No. 3, 
$4.75; No. 2, $6; No. 1, $7.50; Al, $9; 
ground, wallpaper grade, $90@$200 per 
ton (depending upon quantity); ground 
roofing mica, $25@$70, all f.o.b. New 
York. Water-ground mica, 100 and 160 
mesh, 64c. per lb., f.o.b. Virginia points. 

*Monazite—Minimum 6 per cent 
ThO.:, 6@8c. per lb. 
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Phosphate Rock—Per long ton, Flor- 
ida ports, pebble grade, for export: 77 
per cent tricalcium phosphate, $7.50 
($8.50 for hard rock) ; 75 per cent, $6.50; 
70 per cent, $4.50; 68@66 per cent, 
$4.25. Market quiet, with European 
buying largely on a_hand-to-mouth 
basis. 72 per cent B. P. L., $6.50 per 
long ton, Tennessee. Light demand, 
with fertilizer manufacturers’ well 
stocked with acid phosphate. 

Pumice Stone—Imported lump, 3@ 
40c. per lb.; domestic lump, 5c.; ground, 
5@é6c., all f.o.b. New York. 

Pyrites—In boulder form, $7 per 
long ton, f.o.b. Massachusetts; concen- 
trates, $9 per long ton. Resumption 
of shipments is indicated. 
Silica—Glass sand, generally $1.75@ 

$2.50 per ton, f.o.b. shipping point; 
sand-blast material, $2.50@$5. 
Sulphur—$16@$18 per ton for do- 

mestic, f.o.b. Texas and Louisiana 
mines; $18@$20 for export, f.a.s. New 
York. 

Talc—200 to 300 mesh, including con- 
tainers, $13.50@$14.75, f.ob. New 
York state mills. Demand is good. 

Mineral Products 
Arsenious Oxide (White Arsenic)— 

7.25@7.50c. per lb. 
Copper Sulphate—Large crystals, 

6.25¢c. per lb. Prompt shipment scarce. 
Potassium Sulphate — Powder, do- 

mestic, $1 per unit, basis 90 per cent, 
f.o.b. New York. 

Sodium Nitrate—$2.50 per 100 lb. ex- 
vessel Atlantic ports. 

Sodium Sulphate—$20@$25 per ton, 
New York. 

Ferro-Alloys 
Ferrocerium—Per lb., $12@$15. 
Ferrochrome—1 to 2 per cent carbon, 

25c. per lb.; 4 to 6 per cent carbon, 
103c. per lb. 
Ferromanganese — Domestic, 78@82 

per cent, $67.50 per gross ton, f.o.b. 
furnace. English, $67.50, c.if. Atlantic 
seaports. Spiegeleisen 19@21 per cent, 
$36, f.o.b. furnace; 16@19 per cent, $35. 

Ferromolybdenum—$2@$2.50 per lb. 
of contained molybdenum for 50 to 55 
per cent grades. 

Ferrosilicon—10 to 15 per cent, $38 
@$40 per gross ton, f.o.b. works; 50 per 
cent, $58@$60; 75 per cent, $115@$120. 

Ferrotitanium—For 15 to 18 per cent 
material, $200@$225 per ton, f.o.b. Ni- 
agara Falls, N. Y. 

Ferrotungsten — Domestic, 70 to 80 
per cent W, 424@45c. per lb. of con- 
tained W, f.o.b. works. Improving. 

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

Ferrovanadium—$3.50@$4 per lb. of 
V_ contained, f.o.b. works. Market 
active. 

Metal Products 
Copper Sheets — New York base, 

20.50c. per lb.; wire, 15.75c. 
Lead Sheets—Full lead sheets, 8.75c.; 

cut lead sheets, 9c. in quantity, mill 
lots. 

Nickel Silver—26.75c. per lb. for 18 
per cent nickel Grade “A” sheets. 
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Yellow Metal— Dimension sheets, 
17.75¢.; rods, 14.75c. 

Zinc Sheets—$7.50 per 100 lb. less 8 
per cent on carload lots, f.o.b. works. 

Refractories 
Bauxite Brick—$50 minimum, per net 

ton, f.o.b. St. Louis. 

Chrome Brick—$42 per net ton, f.o.b. 
shipping point. 

Chrome Cement—$24@$35 per net 
ton, f.o.b. shipping point. 

Firebrick—First quality, 9-in. shapes, 
$32@$35 per 1,000, Pennsylvania, Ohio, 
Illinois, and Kentucky. 

Magnesite Brick—9-in., straights, 
$56 per net ton, f.o.b. works. 

Magnesite Cement—$35@$40 per net 
ton, f.o.b. shipping points. 

Silica Brick—9-in., per 1,000, $33 
@$41, f.o.b. shipping points. 
‘Zirkite—Powdered, $50@$60 per 

ton; brick, $100 per ton. 

The Iron Trade 
Pittsburgh, July 3, 1922—Production 

of steel ingots in the half year has 
been about 16,000,000 tons, against 
9,000,000 tons in the second half of 
1921 and 10,000,000 tons in the first 
half. In view of the drastic liquida- 
tion of stocks in 1921, both of steel 
and of manufactured wares, and allow- 
ing for a partial restoration of stocks 
in the last few months, the figures are 
consistent with there being a reason- 
able and easily understood increase in 
the rate of consumption, say an in- 
crease of one-fourth or one-third. The 
present rate of production, however, 
is 39,000,000 to 40,000,000 tons a year, 
and to support this’ there must be fur- 
ther increase in consumption. This is 
expected, as very few of the 92,000 
freight cars ordered in the first half 
of the year have been made, while much 
structural work is on books, and regu- 
lar manufacturing consumers have 
planned for heavy operations in the 
next two or three months or longer. 

The market is quiet, as to actual 
turnover, while mills are very well 
filled with business, for two months 
in most cases and for longer periods 
in some cases. The prospect of the 
summer being dull marketwise, as 
usual, is faced with entire equanimity 
by producers. 

The trend in steel production con- 
tinues upward rather than downward, 
showing that even after three months 
of the coal strike the steel industry can 
take care of itself. Steel prices either 
for prompt delivery or delivery at mill 
convenience have had no important 
change of late. 

Pig Iron—The market remains quiet 
with consumers less interested than it 
was expected they would be by this 
time. The market remains quotable at 
$25 for bessemer and basic and $24 for 
foundry, f.o.b. valley furnaces, with the 
undertone scarcely as firm as formerly. 
July 1 the valley-Pittsburgh freight 
rate came down from $1.96 to $1.76. 

Connellsville Coke—Offerings are still 
more limited, and prices are $1 higher, 
at 9@$9.50. 
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Dome Mines, Ltd. 

Producing Between $3,500,000 and $4,000,000 
Yearly—Dividends at Rate of 10 Per Cent 

—Two Levels To Be Opened in 1922 

By ALEXANDER GRAY 

HE eleventh annual report of Dome Mines, Ltd., of 
Porcupine, Ont., is more than a record of operations 

during the year ended March 31. It is an explicit pres- 
entation of what shareholders ought to know about the 
profits won, the details of production, and of underground 
developments accompanied by varying encouragements and 
disappointments, creating a situation on balance that is 
considered satisfactory. The general manager, H. P. De 
Pencier, has told his “plain, unvarnished tale,” and, taking 
as his text “Past Performances,” he thinks the policy 
of at least replacing what is extracted enables the com- 
pany to “look forward confidently to similar results from 
our future operation.” For example, he offers “the treat- 
ment results” during the fiscal year in review, which are 
given as follows: 

Value Value Per Cent 
Recovered Per Ton Recovered 

Hlendls 360-00 tO: qo ccc cece seas $8. 203 
Amalgamation bullion .................. $1,622,012. 48 4.506 54.924 
Cyanidation bullio®. ... 0.5.06... canes 1,187,439.90 3.298 40.209 

TR OS i ok i he ci a $2,809,452. 38 $7. 804 95.133 
Operating costs, per ton milled. ........... 4.558 
Operating profit, per ton milled. .......... $3 .346 

Of the tonnage milled, 333,081 tons, averaging $8.05, 
came from stopes, and 26,919 tons, averaging $10.16 per 
ton, came from development. The tonnage dealt with in 
1921-22 was the greatest, and the total value was more so 
in ratio, owing to the higher value per ton. The result 
brings the grand total of Dome Mines’ income to approxi- 
mately $15,000,000. 

“UGLy DUCKLING” HAs GRACEFUL LINES 

Porcupine at first was thoroughly misinterpreted. Dome 
Mines was an “ugly duckling.” Even when development 
had proceeded far enough to justify its influential capi- 
talists in providing a mill, its grade was estimated at 
$4 or $5, and so much of it below $4 that the feasibility 
of selective mining was doubted. A bush fire destroyed 
the plant. When another plant was completed, a pro- 
longed labor strike delayed production and prevented. de- 
velopment. Upon the resumption of operations, it was af- 
firmed the ore reserves had been brought up to a valua- 
tion of about $16,000,000. Then the war and a series of 
writings down and off revived doubts, which the latest 
reports should serve to dispel, nothwithstanding the un- 
willingness of Mr. De Pencier to place an estimate upon 
what is in sight or indicated. Dividends now are at the rate 
of 10 per cent, and justification for the refunding of capital 
at the rate of $1 or $2 per annum. The net surplus as of 
April was $1,758,165, against an issued capital of $4,260,- 
879, besides which $29,124 has been allotted but is unis- 
sued, leaving $209,997 in the treasury. Among the whole- 
some liabilities are $2,695,844.57, on account of deprecia- 
tion and replacements, buildings, plant, and equipment; 
operating equalization, and depletion of mining claims and 
properties, the latter item standing at $1,030,410.28. Cur- 
rent liabilities amount to $809,184.44, of which $476,667 
applies upon the repayment of $1 of capital stock as ordered 
by the board. Manifestly the asset position of the com- 
pany will stand scrutiny, for beside the reserves enumer- 
ated, amounting to about 50 per cent of claim and plant 
valuation as carried in the balance sheet, there are cur- 

rent assets of $2,457,505.81 over and above deferred charges 
of $109,843.63. Two-and-a-quarter millions of that is in 
bonds, taken at cost although selling at a premium; $625,- 
000 is out in call loans, and a quarter of a million is in cash 
and bullion en route. The “ugly duckling” has swan-like 
proportions, even though certain contours could be im- 
proved, especially in the matter of the irregularity of in- 
dividual orebodies. In the mineralized zone, the mine has 
many potentialities which Mr. De Pencier will not empha- 
size. At any rate, Dome workings are more than 1,000 ft. 
below the point at which the first drill hole was stopped. 
A policy of aggressive development and exploration is ex- 
pected (to quote Mr. De Pencier) to maintain continuous 
performances. 

Two NEw LEVELS TO BE OPENED THIS YEAR 

Since 1911 and until now, 2,500,000 tons of ore in round 
figures was milled for approximately $16,000,000, reckon- 
ing to the end of May. During the last two years an altered 
policy dealt with individual orebodies, whereas the original 
idea was that operations were contingent upon the large 
raasses of low-grade ore, what better grade there was to be 
used for “sweetening.” Dome’s foot and hanging-wall 
sections have become interesting and productive; diamond 
drilling results are such that the area between the eighth 
and twelfth levels will provide strenuous occupation for 
another year or two. On the tenth level a crosscut located 
an important ore zone. As this is characteristic of what 
is transpiring elsewhere in the mine, it is explained that 
the zone was opened up by drifting, and a stope of 8,750 
sq. ft. area was silled out. The drift gave an average of 
$10.74 for a length of 253 lt. The stope sill yielded 8,409 
tens, averaging $13.98. Mr. De Pencier regards this as “a 
very important orebody” and he expects it will be found 
on the levels above. Diamond drilling from the tenth level 
practically to the twelfth level, 300 ft. below, intersected 
83 ft. showing $16.47; 53 ft., $3.46; 22.5 ft., $33.60; 18.52 
ft., $13.66; 28 ft., $37.31; 7.66 ft., $8.36; 18.5 ft., $9.38; 12.5 
ft., $4.97; 13.17 ft., $8.89; and 14.08 ft., $5.05. As those results 
gave the management vertical continuity, it was decided to 
sink the main shaft deeper. Already the eleventh level is being 
opened up. When shaft sinking is finished, work on the 
twelfth floor will be started, and Mr. De Pencier expects 
during this year to “open up at least two more levels which 
should yield a large amount of ore.” 

Heavy development expenditure is largely necessitated 
by the fact that the more important orebodies are situated 
450 to 900 ft. from the shaft. Notwithstanding this, the 
lenticularity of the orebodies, and finer grinding and longer 
treatment necessitated by harder and less amenable rock, 
operating costs were only 12.9c. higher per ton milled than 

they were in 1920-21. The broken ore reserve was in- 
creased by 70,000 tons last year. 

EXPECTATIONS REGARDING DOME EXTENSION 

When the eleventh and twelfth levels are far enough 
along, “it is expected,” writes Mr. De Pencier, “that im- 
portant orebodies will be developed during the coming 

year.” The dip of Dome orebodies being in that direction, 
the acquisition of Dome Extension was a fortuitous event. 
On the whole, as an intricate mining proposition, Dome 

Mines has magnitude and educational importance. Its cur- 
rent rate of production is between $3,500,000 and $4,000,- 

000 per annum, and the management by its accomplish- 
ments thus far has inspired confidence in its ability to 
repeat its performances, 
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Monthly Average Prices of Metals - 
Silver 

-——New York—— ——London——. Sterling Exchange 
1921 1922 1921 1922 1921 1922 

January.............. 65.950 65.450 39.985 35.035 372.650 421.750 
February............. 59.233 65.290 34.745 33.891 385.932 435.511 
IO so ainis.e ne ete a ere 56.023 64.440 32.479 33.269 389.806 436.912 
NIN pouch wee assur’ 59.337 66.575 34.250 34.080 391.784 440.715 
May................. 59.810 71.154 34.165 36.023 396.580 444.106 
June................. 58.510 71.149 34.971 35.900 377.236 444.615 
NS Sense Ss caeokaee 60.260 ...... DUBE becca SOE TO? asceais 
PT So. sicicsc acces SESE  sivaes 38.096 ...... SOG. SOP savsnds 
September. ........... 66.160 ...... 40.082 ...... SUE TED, wsdniee 

er ee 41.442 ...... ORE cc acai 
November. ..:........ 68.234 ...... DET IO oceans Soa Ok ee 
DIOCOMIDEE .oicscccs ss CO.968 2... SI MAD ib sss 414.880 ....... 

Weer. 05. 62 654 ‘ . 36.841 Kis see ON: Stee 

New Y al wai aah cents per ounce troy, 999 fine. London, pence per ounce, 
sterling silver, 925 fine. 

Copper 
——New York— London ———————~ 

Electrolytic Standard Electrolytic 
1921 1922 1921 1922 1921 192 

January.............. 12.597 13.465 70.964 65.226 79.119 72.321 
February............. 12.556 12.864 70.925 60.250 75.925 66.125 
IES 6 aso Sais nits aod RH 11.976 12.567 67.565 59.245 71.190 65.739 
IN 6655.5 a erin deknkioie 12.438 12.573 69.381 58.799 71.786 64.028 
Mav 12.742 13.111 73.196 61.092 74.298 66.554 
June 12.697 13.575 71.852 61.988 75.682 69. 333 
TORN. ine hice cede ex BENTO Sais was eo a oe Peer 
.August kiteasmsomnis: = MA <Sucerne 68.614 ...... Peewee 2 aclae 
September............ 11.948 2.0... DE OUEE xian TELEOD (uae 
October.............. U2 BIS ewes SS ie | 73.496. nonce 
November............ 13.035 ...... 66.614 ...... PO 5ee ek kan 
Wesember............. A9353 “W225. 66.706 ...... FO09O? cea 

a ae 12.502 Se re 4209” ekcex 

.New York quotations, cents per lb. London, pounds sterling per long ton. 

Lead 
——New York—— ——St. Louis ——. ——London— 

. 1921 1922 1921 1922 1921 1922 

DOIG hs eick 600s cee 4.821 4.700 4.747 4.388 23. 387 23.667 
February... 5 tao vaste 4.373 4.700 4.228 4.396 20.650 20.681 
PRIOR 5 oissan: sin w m.osin-0e 4.084 4.720 4.000 4.421 18.911 21 266 
BE sis oven bass 4.356 5.115 4.272 4.946 20.589 22.993 
May.. ceeeeee 4.952 5.420 4.784 5.281 23.399 24.462 
June................. 4.485 5.745 4.293 5.563 22.563 24.685 

ce Memoria BBO... ces S200 vases POC I0P oa bve 
NN 55 saeco tecnsarie wwe S582. ncwes BONe saves | ae 

‘September. ........... Ge as cisve a | eee 
Dotober. .......5...... ee ASD noice BPOID: soccscais 
November............ SS S356. caccs BOMBS  ccawcncs 
December............ 4.700 ...... BBP ncaa BOLSEE cckabuie 

WOOF ccc ~~ «=e. 4.363. a 
New Yeok wall ‘St. Louis quotations, etnies per lb. ‘Lenton, pounds aterting 

per long ton. 

Tin 
New York 

——99%———. —— Straits —~ 
— London — 

1921 1922 1921 1922 1921 1922 

DET ice scccews's 31.470 31.480 36.000 32.100 190.464 163.065 
ROE eon Sinc ok se 28.534 29.835 32.142 30.767 166.250 149.850 
March... ... 27.296 28.426 28.806 29 171 156.024 143.152 
April... 28.990 29 810 30.404 30.605 163.905 149.840 
May.. 31.431 30.149 32.500 30.971 177.411 150.163 
June. . 28.514 30.707 29.423 31.497 167.506 152.512 
July Be 3 ee POS * boca wn S08 550. on seas 
August..... 25.662 26.301 eee, | oe 
September. . 26.280 26.680 156.750 
October. 27.278 27.655 156.380 
November... ....6i0%.. 26,992 ..0s 28.935 158.898 
December............ 32.196 SPMD 6. cs 169.738 

Year. 2O.98O oc kaen 29.916 165 DOP. he des oe 

New Y mats wnitatinnts cents perlb. London, pounds wining per long ton. 

Zinc 
——St. Louis—— —-London — 

1921 1922 1921 1922 

OOO OI TNR re: 5.413 4.691 25.262 26.321 
IT 55 cS Giro ood eee bbw. + whole a nts does wierw sie 4.928 4.485 24.850 24.213 

BINS SS ang Poms gee annie Kida cna s ER bee 4.737 4.658 25.077 25.467 
BS Cen hg ol a Orbe oid 5 ee Shane 4.747 4.906 25.530 26.576 
NE rsh iain oh Kes ae) s 56 6S SARs Rome DEK SEO 4.848 5.119 26.923 27.304 
Ie eo oe ng ea as wd BAS aR SR ERE 4.421 5.346 26.750 27.893 
PU hood TN hanteiaua eee btebs hisedies wattee Dre SOI208.” 3.00ks 

A: aa op obo safe Scns are View gaa apee ees Ok , — ROP” Sica kines 
IIE Seen kos sine eu caee cuss enin cee ee BILE. Vase ats 
NRO 5. i een tahs é tisne aces erage sis cin oe WP AES... dramess 
PE iS oat ccs Ap Went o se ck eases BSE ke wus Be eS ose ow 
NS iis Felon cS ed eee ees Ber x cokki i ee: 

Me Oe re ee ene Sip Sa $:655 ...: 252085. 2200085 

Nw York nl St. ta ou's quotations, cents per pound. London, pounds sterling 
per long ton. 
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Antimony, Quicksilver and Platinum 

CUE Soe ois, bs Sas bees 
PUN ois cca caer 
UME io cess oes Sees 

Se September Decide swiwietolnld 
CONGHRNE 3 cso oan abSmie 
DOVER? =. co ccklaunn sc 
IDOOOMION 56 i 6:06:50 sass 

Year.. 

Antimony (a) 
——New Y 

1921 1922 

Quicksilver (b) 
ork——~ —New 

1921 
5.258 4.463 48.440 
.250 4.416 49.545 
.282 4319 46.796 

phUShAMWUNUN 

~N w we 

4.957 

Platinum (c) 
York— —New York—— 

1922 1921 1922 
49.960 73. 
48.295 70. 
50.204 72. 

400 97.260 
227 «89.545 
463 87.500 
.404 87.500 
.740 85.529 

; 6 a: 
(a) Antimony quotations in cents per lb. for ordinary brands. (b) Quicksilver in 

dollars per flask. (c) Platinum in dollars per ounce. 

Pig Iron, Pittsburgh 
Bessemer Basic No. 2 Foundry 

1921 1922 1921 1922 1921 1922 
PAMUBRY . :5:5:5 6 0:0:400:0/6'0%0's 33.96 21.55 31.96 20.15 33.88 21.34 
WOUNORES - 65 Kase dco eeun 28.96 21.46 26.96 19.71 30.25 20.88 
MaGOh. .o.6csscBecsactcn C6016 - 20.35 26:46 19:96 -27:85 20:3 
BOR. a sicswcaesaeeeces 26.96 22.50 24.46 21.26 26.77 22.70 
SOME cites ace coeaiagus 26.21 26. 36 23.84 26.87 25.56 25.96 
FONE. cdctidececccccss CeO Becve 2765 2e-56 238 2556 
PN ccc eccwiae novices BP OO, iccwas BU Se ck ae temas 
August. newwn ors Bie eters > Se, ee ee BOE. aces Bees! aveten 
September ieee a ticks 1 Beas. - waaieles BASE: stances 
ROE 6 sics6.'g e kawere.0-a Te ee | eee Ee s cea% 
NoOVembet... ...0ckcecss he, er 2 eee 
GIN 56 5ns oo x dseenare Mie -és%scs > ee SOCUe seuss 

Year eh: BONS Kceaes B.80. sssksec 
In dollars per ‘long ONS, asain ain Mim eS 

Monthly Crude Copper Production 
—-—————— 1922 
February March April May 

Alaska ee. 4,193,357 4,899,827 SETES keiedee au 
PRONE oso 6s 5 ssw eierane 9,503,000 13,100,000 14,508,955 17,700,000 
Arizona Copper......... (a) (a) (a) (a) 
Calumet & Arizona...... 2,462,000 3,167,070 3,756,000 3,566,000 
Calumet & Hecla........ {a) (a) (c) (c) 
Other Lake Superior. .... 6,000,000 6,000,000 (c) (c) 
Chino. Seren (a) (a) (c) (c) 
Con. Ariz. Smelting. Petre wits (a) (a) (a) (a) 
OS ee (a) (a) ‘3 (c) 
Inspiration.......... a 2,485,000 4,965,000 (c {) 
Wo a dew eeas ta (a) (a) (a) (a) 

PERN hence iseaews 4,918,000 5,242,000 5,327,000 5; sae, 000 
Nevada Cons........... (a) (a) (c) 
New Cornelia.........0. 1,459,063 1,606,977 1,496,242 i 544, 770 
Old Dominion.......... a a 1,164,000 2 690,000 
Phelps Dodge........... 4,091,000 5,540,000 5,881,000 6,228,000 
NS ae i a Sa (a) (a) (c) (c) 
Shattuck Arizona........ (a) (a) (a) (a) 
United Verde........... (a) (a) (a) 670,000 
United Verde Extension.. 646,110 2,014,886 3,517,902 2,790, 136 
eal Copper... 5s... 5% (a) (a) (c) (c) 
Others, estimated....... 10,200,000 RII oh ee) te 

Total United States.... 45,957,530 SOUT ON eee ed ketawes 
Imports: Ore and concen- 

trates, matte. ....... 5,081,497 3,974,424 10,816,696 6,270,622 
Imports of black and 

blister, unrefined 18 081,802 17,205,149 19,015,875 9,700,997 
Imports of refined and old 5,024,806 17,943,178 9,766,230 11,361,330 

Grand total. .........<% 74, 145,635 PRUE, acccevcnnSi, didnt 
Backus & Johnston. ..... 990,000 910,000 888,000 1,108,000 
ere - 954765 1,117,384 838,000 1,499,120 
PN 5g aw nk See (a) (a) (a) (a) 
Cerro de Pasco.......... 4,868,000 4,702,000 4,830,000 6,234,000 
SR eee en 4,000,000 4,000,000 (c) (c) 
Cons. M. & 8. of Canada.. 26,000 124,000 464,000 153,115 
Falcon Mines. ; 566,800 550,682 I cata 9 evans 
ee ere ree 2,702,636 3,211,868 2,590,344 ...., 
Granby Cons............ 955,038 1,922,462 (c) 2,294,025 
Hampden Cloncurry..... (a) eee oe ae (c) 
PMMA 52 as os eal 5,785,920 6,740,000 7,285,000 8,370,792 
Mount Morgan......... (a) (a) a) (a) 
Mount EVenls 6 ccicsancses ES ERD dw ariehing eee Sic s (c) 
Phelps Dodge Mexican... 318,000 397,000 379,000 862,000 
SUOMI so 556k cs 3,089 353 1,806,888 ..2, = 660 2,751,843 
Wallaroo & Moonta. 828,821 489,599 

(a) No copper produced during this month. (b) Estimated. 
(a) ¢ > 

(c) Not available. 

Comparative Annual Copper Production 
1919 1920 

Samnaty.’. f5<.<.63'. 135,733,511 121,903,744 
February......... 111,649,512 117,540,000 
SS Err 102, 040, 460 120,309,316 
WOME, 2 ocadssdcs 98,808,998 116,078,871 
BANG iiieniss ese 92,652,975 114,964,207 
June 95,856,570 116,107,856 
SO: x dkewceweoe 100,369,247 109,729,610 
RN oc: waves 107,994,040 112,460,254 
September........ 108,703,075 104,919,562 
October. .....5... 115,143,143 105,231,571 
November........ 117,289,735 106,700,178 
December........ 102,997,633 95,709,009 

1921 
90,596,597 
86,682,941 
91 046,345 
46,946,523 
25,310,511 
24,623,693 
22,033,739 
23,248,398 
23,855,316 
23,231,572 
28,341,442 
‘29,629, 137 

1922 
32,010,292 
45,957,530 
55,705,760 

eeeeeeee 
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MINING STOCKS 

Week Ended July 1, 1922 

Stock Exch. High Low Last Last Div. Stock Exch. High Low Last Last Div. 

COPPER GOLD 
, 1 1 Ahmeek............ Boston + 6 wo omcme ase | See ge........ Boo tee boa ade: 

Alaska-Br. Col. new. N. Y. Curb oe OR. we gibase aay s ek ee oe a <a eae rs 
Siouse...... 4 - i . 3 50 25 Mar. a ‘ 1. 09 Faces Hill... cide weee oe York 3 tee eheeeeake eee 

ve eee ew Yor } Nov. ’20, : “wvye a's 9930 993 A599 C t¢ 
Arcadian Consol..... Boston 31 ether aa idee aaa Cresson Consol. <G.. BS 3 woe saat oa oe _ 38 Q,x si:io 
oon ere a aartiasea es eh . rm a 183 Oct. ’18, Q 0.50 sabe Cains” ; _ . —. *15°  *1300 *45 pr. 22, ; 

ee bie ec ae wae entale = . . @60 toate. a. . 7 
Bingham Mines... Boston +l 33 $15 13} Sept. 489, Q° 635 | Glia Gack ev Ga “ss ‘se: ce oa? «68 
Calumet & Arizona.. Boston cans, ance Go GGG oa, Oe 0.50 Genton Murray..... Toronto *22  *2 *22R ie : 

Calumet & Heole.... Boston 275 270 2705 June '20,Q 5.00 | Hollinger Consol... Toronto 9.30 9.25 9.30 June '22, ""’ 0.05 
Canada Copper...... N.¥.Cab “25 *23 923 ..... ‘ aca | Homestake Mining.. New York 69 «69 69 m '22,M 0.25 
Centennial.......... Boston 10 10 10 Dec. 18, SA 1.00 | ay " scouts T tog *12 #8} #83 ae > 
Cerro de Pasco...... New York 35) 34) «353 Mar.'21,Q 0.50 | Keviond Lake... Toremts #40 #371 #40" = 
Chile CORBOP os 55:0 New York 21% 19% BE. . oxi saacaes ane ome ce Weta ats ——— Py ay ee age cee 

Peis gasses ** — re le ons" ona ofa Sept. ’20, Q 0.373 Melntyre- Poreupine. Toronto 16.40 16.00 16.25 May’ 22, K 0.05 
8 ae - “ae 26h h.t 6's . eoee “ ’ 

Con. Arizona. N.Y.Cadb © 9 % ixe MG G65 | Cecumee Creme... torents “30; 19k 18} 17, _— 
Con. Copper Mines.. N. Y. Curb ee, ee erate ees eae Seeded cee... \@ibkos Gravee #20" *20° *20 Oct. ’20, Q poi 
Copper Range...... Boston 444 42 7 Mar. ’22, Q 1.00 Schumasher........ ‘oceans . *741 #73 «#74 aes E 
Crystal Copper...... Boston Curb Soe See ie. os me: nik... av Curb e543. gE i 
Davis-Daly......... Boston 7§ 7} 7 * Mar. 20, Q 0.25 Teck Hughes....... Toronto #550 #450 544 ll, cos East Butte......... Boston 103 103 103 Dec. ’19, A 0.50 , =o eae ica Annee #55 #45 «53 «Dec. 19. 0.02 
First Nationa]...... Boston Curb *70 *60 #60 Feb. ’ 19: SA 0.15 Wiited Rastean...... N.Y Curb 13 If I Apr. '22'Q 0.15 
Franklin wos seceeee Boston 23 a ae. cewwelra aes ewe Vindicator Consol... Colo Springs $46 43 *7° Jan. ’20. Q 0.01 
Gadsden C opper..... Boston Curb 85 80 asin oe coitus cece White Caps Mining : N Y Curb ; *7 *7 *7 oP 2 : Game Gam NUE EO BENG IGQ” [23 | WeskGititet: sue 22 2.8 2.28 ayaa gn 
—_ eaten #3h (423 23 Bt Se eed Yukon Gold........ N. Y. Curb +88 *87 *87 June ’l8, 0.023 

Howe Sound. ..... N. Y. Curb 3 + 25 Jan. °21,Q °° 0.05 en rap, SILVER ; 
Inspiration Consol... New York 40} 393 392 Oct. ’20,Q 1.00 Batopilas Mining.... New York it | t 1 Dec. 07, I 0.124 
irom Cap.........++ Boston Curb +8} +63 8 Sept.’20,K 0.25 | Beaver Consol...... Toronto *28 #255 “27 May’20,K 0.03 
Isle Royale......... Boston 23 23 23 Sept.’19,SA 0.50 Coniagas.........3. Toronto ‘227 §.0@ 8.2 May | 21,Q 0.123 
Kennecott... New York 343 33 333 Dee. ’20, Q 0.50 Crown Reserve...... Toronto *14  *I1 *14 Jan. ’17 . 4 

~ $43 
0.10 

jt ee Boston THE OTH a a 4 ae McKinley-Dar.-Sav.. Toronto *25 Oct. ’20,Q 0.03 
Magma Copper..... N. Y. Curb ick sate, ,2ep da IS ® 0.50 Mining Corp. Can... ae 1.04 *90 1.00 Sept. *20,Q_. 0.123 
Miele cs fw awe Boston Curb *11 ey EME sean eee 4 Nipissing. . a0 Y. Curb 6 3 3§ Apr. '22,Q,X 0.30 
Mason \V alley aki hans Boston +3 Ti We eters fi Ontario Silv er... : i York 73 7 7 Jan. : 19, 0.50 

com. He ae a Soe ia | Raee ES a  ES B I € i ypper...... T » V- I ’ 0 2miskKam ee eee 0 2 an. 7 aX . 

a fos st eee eR ccs Toronto #4 #2) #34 Jan. "19, 0:05 
Mohawk........... Boston 63 Ps Feb. 22, Q a 

OO ap wis 

GOLD AND SILVER 
Mother Lode Coa... N. Y. Curb 94 June ’22, I Boston & Montana... N. Y.Curb *16 0 15 #15 

NR we 

awnaniw . Bester 23 22 eek ae CEP LANG. <cesucee N. Y. Curb 4 33 33 Apr. ’22,Q 
Lake Copperf.......- Renton 43 a 2 soe La Rose.. . Toronto #313 *29° #30" Apr. ’22, 

1 
3 
7 
2 
I 

2 8 Y.Curb- *16 *15)*15 os. eee se 
Nevada Consol..... New York 163 16 163 Sept. ’20, Q Cash Boy. ; . N.Y. Curb *7 *5 WO: capaecdaweas ean 
New Cornelia....... Boston 183 18 183 May ’22, K 25 Dolores E speranza.. . N.Y. Curb 2 133 OTR cicnccainde hictaa 
North Butte........ Boston 123 12 12 Oct. 18, Q 25 El Salvador......... N. Y. Curb *5 *4 ee eT eres aareke 
North Lake.. i a Boston was - Bee seen ctorc Ae earard he dim: Bitlet. .<.24<0:.. N. Y. Curb “ a *5 Aug. ’18,SA 0.07 
Ohio Copper........ N. Y. Curb *9 *Q ee ae ae Jumbo Extension.... N.Y. Curb oe wr *5 June ’16, 0.05 
Old Dominion....... Boston 26 253 253 Dec. ’18, Q 1.00 MacNamara M.&M. N. Y. Curb *7 *6 *6 May ’10, 0.023 

Re re Boston 32 313 31} June ’20,Q 0.50 Tonopah Belmont.. N.Y. Curb se a 1g July ’22,Q 0.05 
Phelps Dodge....... Open Mar. +180 fi r: ce OGY. "22,@ 1.00 Tonopah Divide..... N.Y. Curb *87 el! aE ee ae 
Quiney. . Boston 43 43 Mar. ’20,Q 1.08 Tonopah E xtension.. N.Y. Curb 1% 6 1§ July '22, Q 0.05 
Ray C onsolidated — New York 163 te Dec. ’20, Q 0.25 Tonopah Mining.. N. Y. Curb ; i} Apr. 22, SA, X 0.07} 
Ray Hercules....... N. Y. Curb 13 ee eis EC West End Consol.. N. Y. Curb 1a *99 1 June’22,SA 0.05 
om ae 's Min. Ld.. ee 45 45 > Apr. ’22, K 2.00 SILVER-LEAD 

- aan aa peal aero aa a oak. Mid: ie” 995 | Caledonia.......... N.Y.Curb  *7 *7) #7 Jan.’21,M_— 0.01 
ieemnm soliii Nowy k er “85, Nov. “17,Q 0.23 | Cardiff M. & M..... Salt Lake #94 #90 €90 Dec. ’20, 0.15 or 2 OL 93 Jan. '20, 'Q 0.25 : : 3 ame 4 
Santk Cake Wastin +14 795 i Chief Consol........ Boston Curb 5 43 42 May '22,Q 0.05 

ae 2 Boston. ect if ti H cetera earn tae Gees = —— + 13 ' = 224 Sa = Q er 

Tenn. C. & C. cfs... New York TT 1. wien” i | Se.----. Sete Ieee ib De 3S oOtes 
Tuolumne..... Boston *65  *60 *60 May ’13, 0.10 a ee ie Boston i +3 $3 Apr 21 Ke 0°03 
United Verde Ex... Boston Curb 273 27 27} May '22,.Q 0.25: | Hasle & Blue Bell... Boston Cur * "Sy 9° May 26,SA 0.03 
Utah Consol. . . Boston 3 23 FE Sept. *18, 0.25 | moteal M&S. New York 1 ae 150 
Utah Copper........ New York 632 62$ 639 June'22,Q 0.50 | pean, a eo es Now Vock -. oes + a Utah Metal &T dante 1: 1h 1 3Dee 7 0.30 Federal M. & S. pfd. New York 473 46 46} June ’22,Q tz 
Victori nas 13 ih ? os : Florence Silver...... Spokane #225 #22 *22 = Apr. ’19, 0.014 
‘eae eae emcee Weohen 2" 13 13 Sconce ake a eee eee A cag <a = — . ea “23 60 Jan. oa 2 2. 2 

a a ee ee eae ogee oes a Hecla Mining....... y. Y. Cur 63 6 63 June ‘22, a 
Wolverine..... eccce Boston 12 12 OP “occ eee Iron Blossom Con... N. Y. Curb ; *28° +28° *28° Apr. 22, Q 0.02} 

NICKEL-COPPER — a  iccéace a te ea “ “a — ae . . = 
: Pe , ’ ars ree . Y. Curb June ’21, , 

Internat, Nickel, pid New York  80f 80804 May. 723, 1280 | Prince Consol’..-.. Salt iake 3342-58 Nov. 17, 0.025 , ° es : ambler-Cariboo.... Spokane ‘eb. °19, : 
LEAD Rex Cone N. ¥. Curb #9 #8 ao nigh 8; 

, ’ Standard Silver-Ld.. ¥. ¥. Cur a ot. “12, : 
National Lead.. New York 954 9323 93% June 22, Q 1.50 Mink iatieas: N.Y. Curb #B «7 *8 Dec. ’15, 0.05 

—— vid. - New be “te tae nts 2 Q. ¢ a3 Tamarack-Custer.... Spokane 3.00 2.65 3.00 Jan. ’21,K 0.04 
Sener ee ses ira: 5 8 ¢ June’22, Q : Tintic Standard..... Balt Lake 2.07 a 2.00, Dee. 2h . °.© 

Utah Anes. .<....6: oston % Nov. ’20, : 
New Idri Best or ae #25 Wilbert. Mining. eS oe a N. Y. Curb cy ae *2 Nov. 17, 0.01 
ew ies oston eeeseee BOSON “#7 +$§.@#F + jj“@F seeeeeeeeseee VANADIUM _ 

ZINC Vanadium Corp..... New York 45; 43 443 Jan.’21,Q 1.00 

ae. § &. OF. ..... New York 178 16§ 17% May ’20, 1.00 ASBESTOS ‘ 
et Lane. Beto 8 .... .... Gkw'mg tae | Aen Ce..... Morne we Sat Ae c2Q 1-38 
Butte C. & Z....... New York 63 63 6: June ’18, 0.50 Asbestos Corp. pid... Montrea ase, ‘ 
Butte & Superior.... New York 28 263 28 Sept. ’20, 1.25 SULPHUR 
Callahan Zn-Ld..... New York 8} 73 83 Dec. ’20,Q 0.50 Freeport, Texas..... New York 24% 223 23% Nov. ’19,Q 1.00 
New Jersey Zn...... N. Y. Curb 142 141 141 May ‘22, Q 2.00 Texas Gulf......... New York 473 453 46} June’22,QX 1.00 
Yellow Pine........ Los Angeles 55 55 55 Sept. 20, Q 0.03 MINING, SMELTING AND REFINING 

*Cents per share. {Bid or asked. Q, Quarterly. SA, Semi-annually. M, | amer. Sm. & Ref.. New York 58 591 Mar. ’21,Q 1.00 
Monthly. K, Irregular. I, Initial. X, Includes extra. ‘heior. fen Tel, pr. Mew Yack $7 973 974 June 226 175 

Toronto quotations courtesy Hamilton B. Wills; Spokane, Pohlman Investment | Am. Sm. Sec. pf. A. New York 923 923 92} July ’22,Q 1.50 
Co; Salt Lake, Stock and Mining Exchange; Los Angeles, Chamber of Com- | U.S. Sm. R. & M... New York 40} 40 40 Jan. ’21,Q 0.50 
merce and Oil; Colorado Springs, The Financial Press, N. Y. U.S. Sm.R.& M. pf.. New York Brae ... 47} Apr. ’22,Q 1.75 
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Current Prices of Mine Materials and Supplies 
RISE AND FALL OF THE MARKET 

Advances—Steel shapes up 10c. in New York and 20c. per 
100 lb. in Chicago. Mill price $1.60@$1.70 per 100 lb., 
Pittsburgh. Cast-iron pipe advanced $2 in New York, $2.59 
in Chicago, and $3 per ton in Birmingham. Lower discounts 
in New York and Cleveland on bolts and nuts. Structural 
timbers up $1@$6 per M ft. b.m. in five important centers. 
Fuel costs advance cement prices above month ago quota- 
tions, regardless of freight rate reductions. Linseed oil and 
pneumatic hose prices tending upward. 

Declines—Pittsburgh and Birmingham quote slightly lower 
prices on spikes and track bolts. Wire and cut nails decline 
at Pittsburgh mill and in Chicago warehouses. Lime prices 
reduced owing to freight rate revision. Fire hose, manila 
rope, cotton waste, 40 and 60 per cent gelatin dynamite, 
slightly lower throughout the country. 
SHEETS—Quotations are per 100 Ib. in various cities from warehouse also the 

base quotations from mill: 
Pittsburgh, San 

Large St. Fran- New 
Blue Annealed Mill Lots Louis Chicago cisco York 

BR Os ci on Sears as, eres "$2.40 $3. 624 $3. 63 $4.15 $3. 63 
Black 

oe ee 3.15 4.30 4.45 5.65 4.35 
Galvanized 

PI. scdous exces 4.15 5.30 5.45 6.50 5.35 

STEEL RAILS—The following quotations are per t ton f.o. b. . Pittsburgh and 
Chicago for carload or larger lots: 

——Pittsburgh—— 
One 

Current Year Ago Birmingham Chicago 
Standard bessemer rails. ............. $40.00 $45.00 $40.00 
Standard openhearth rails............ 40.00 47.00 $40.00 40.00 

TRACK SUPPLIES—The following prices are base per 100 lb. f.o.b. Pittsburgh 
for carload lots, together with the warehouse prices at the places named: 

Pittsburgh——— San Bir- 
One Year : _ Fran- ming- 

Current Ago Chicago St. Louis cisco ham 
Standard — a 

and larger. . 0s mat 35 $3.25@3.40 $2.55 $3.00 $4.10 $2.80 
Track bolts. . 4.00@4.35 3.65 4.25 5.10 3.80 
Standard section angle 

UREB x cco snseas 2.40 2.50 2.40 3.00 4.00 3.00 

STRUCTURAL MATERIAL—Following are base prices f.o.b. mill, Pittsburgh 
and Birmingham together with quotations per 100 lb. from warehouses at 
places named: 

Bir- 
Pitts- ming- San 
burgh, ham New St. Chi- Fran- 
Mill Mill York Dallas Louis’ cago cisco 

Beams, 3 to 15in...$1.60@$1.70 $1.95 $2.68 $4.00 $2.57} $2.68 $3.10 
Channel, 3to 15in.. 1.60@ 1.70 1.95 2.68 4.00 2.573 2.68 3.10 
Angles, 3 to 6 in., 4 

May Sees oo ccs 1.60@ 1.70 1.95 2.68 4.00 2.573 2.68 3.10 
aaa eee 1.60@ 1.70 1.95 2.68 4.00 2.57% 2.68 3.10 

Plates. . ; .. 1.60@ 1.70 1.95 2.68 4.00 2.57 2.68 3.10 

WIRE ROPE—Discounts from list price, f.o.b. New York and east of Missouri 
River, on regular grades of bright and galvanized are as follows: 
Hercules red strand, all constructions. ............ 0.00 e ee ee eee eee eee 30% 
ei Speen PES EINE I. oss 6 x 0s os 5-0 9 evn e's wee o a nies 0 0s S008 323% 
Galvanized steel rigging and guy rope................0 0000. e eee eens 173% 
Round strand iron and iron tiller... . 2... cc ce cece ce eee 15% 
PASE CONTE GIPBTE TODO 0.05.5 aos c ooo oc ne sc anc son eceseseeeeaine 45% 
eee ee ee a ee ear 40% 
ra cee 

New York Cleveland Chicago 
Drill Rod (from list). ......... 20.02.0020. 35@60% 55% 50% 

WROUGHT PIPE—The following discounts are to jobbeis for carload lots on the 
latest Pittsburgh basing card: 

Steel Iron 
Inches Black Galv. Inches Black Galv. 

BUTT WELD—.......... 1 to 3 71 58} tol} 443 293 
LAP WELD—........ .2$ to 6 68 553 23 to6 423 293 

STEEL PIPE—From warehouses at the places named the following discounts 
for hold steel pipe: Siete 

ac 
New York Chicago St. Louis 

i ee eee ere 61% 593% 56% 

CAST-IRON PIPE—The following are prices per net ton for carload lots: 
-——New York———. 

One San Fran 
Current Year Ago Birmingham Chicago St. Louis cisco 

6 in. and over $50.80 $48.30 $37.50 $46.60 $39.70 $51.00 

New York Cleveland Chicago 
Nuts, hot pressed, sq., per 100 Ib. Off list. ......... $2.00 $3.50 $4.00 
Nuts, cold punched, sq., per 100 Ib. Offlist....... 2.00 3.50 4.00 

New Cleve- 
MACHINE BOLTS York land Chicago 
SS onl B53 ihe COND IRs ooo. 5 oso ose ie see 333% 60% 60-10% 
Button head bolts, with hex. nuts.............. 25 ¢ $3.90 net a ee 

a TILE—Price per block in carload lots to contractor for hollow build- 
ing tile. 

——New York—— Perth 
Current One San Amboy 

on _ js Phila- St. Fran- a Ose 
Trucks delphia Louis cisco Factory 

4x12x12.... $0.11120 $0. 13530 $0. 0707 $0. Fo $0. _ re 
6x12x12.... . 16670 <06620 (20973. is cces Ea ee 
8x12x12.... . 20840 "219 . 1326 .18 a .244 $0.17890 

LUMBER—Prices of rough Douglas Fir No. | common, in earload lots to dealers, 
in yards at San Francisco. To contractors, $2 per M. ft. additional. 

6-8 and 10-16-18 and 22 and 
12 Ft. 20 Ft. 24Ft. 25 to 32 Ft. 

SED MIME a's scedeccev nhac coe +++ $28.00 $31.00 $31.00 $33.00 
DOIN 2 gin: cis. sais acuieis nc mete 28.00 31.00 31.00 34.00 

Sie deicy hh SE rN 31.00 32.00 35.00 
Wholesale prices to dnleve of long leaf yellow pine. To contractors in New York 

City, delivered from lighters or cars to job, $5 additional. 
—New York— sate 
20 Ft. 22-24 20 Ft. 

and Under Ft. and Under 24 Ft. 
Etat irre ah $38.00 $39.00 $42.00 $45.00 
DEM ID. 59 5:5 04 dahl 41.00 42.00 46.00 48.00 
PEAR OEE ssisisic.csre ateea woiewte 44.00 45.00 49. 7 51.00 
Other Cities 12 x 12-In. 

——8 x8-In. x 20 Ft. and Under— 20 Ft. and Under 
Pine Fir Hemlock Spruce Pine Fir 

Boston. ................ $50.00 $52.00 $55.00 $45.00 $54.00 $52.00 
SAUTE BNA 6 65 S6i5-3-4:6 acs S26 S00 OO cae | hats 40.00 64.00 
MOMMA... oie ica sc 78.00 45.00 35.00 35.00 78.00 47.00 
LL re ne 38.00 38.00 38.00 ...... 51.00 
Minneapolis. ........... 45.00 41.00 40.00 ...... 48.00 41.00 
Kansas City............ SA SOO ee akon te 36.00 35.00 
Birmingham...... Leeks BOO ee FO ip cee 

NAILS—The following quotations are per keg from warehouse: 

Pittsburgh, San St. Mon- 
7 Mill Chicago Francisco Dallas Louis treal 

WIPC: .. secasineesees cs $2.40 $3.10 $3.90 $5.00 $3.25 $4.95 
eG osc Sawer ee cas 2.25 5.50 5.90 4.49 Peay 5.00 

PORTLAND CEMENT—Prices to contractors per bbl. in carload lots without 
bags. Cash discount not deducted. 

Current One Month Ago One Year Ago 
NewYork, del. by truck........ $2. a $2.50 $2.40@2.50 $2. 80 
Chicago, SU ice Sees ue 2.0 ‘oT eer 
WISVEIANG, £020 «06.0.5 56-50-50 re 1 2.26 2.43 

LIME—Warehouse prices: 
Hydrated, per Ton Lump, per Barrel280-Ib.net 

Finishing Common Finishing Common 
New York. . 0.0 --$15.80@$16.17 $12.29 “— 683 "$2. 75@ $3. 143 

22.00 18.00 San Francisco............. . (180-Ib net) 1. 75 

LINSEED OIL—These prices are per gallon: 
New York ——Chicago— 

One 
: Current Year: 7 Current Year Ago 

Raw in barrel (5 bbl. lots).......... $0.90 $0.80 $0.96 $0.75 

WHITE AND RED LEAD—Base price in cents per pound: 
Red: ——White——. 

Current 1 Year Ago Current Yr. Ago 
Dry Dry 

: or or 
~~ In Oil ~~ InOil In Oil In Oil 

WOOO MOR so Sees eisseans 12.50 14.00 -00 14.50 12.50 13.00 
25 and 50-Ib. kegs... 5 12:75 6:35 6.35 46:25 O.65 6:3 

HOSE— 7 
Fire 50-Ft. Length 

Underwriters’ 23-in, Coupled o.i<. i ooo s cessive deuelecasadedces 47c vert. . 
Air 

, First Grade Second Grade 
2A SIT BEE Tis sedis hos Ses $0. 31 $0.22} 

, Steam—Discounts from List 
First grade...... 40-10% Second grade ade..... 50-5% Third grade... .50-10-5% 

RUBBER BELTING—The following ¢ discounts from list apply to transmission 
rubber and duck i 

Compbtition:. «ociiicia sc css 0-10-5% ORE BUMS. c6s birder ca ate 60-5% 

LEATHER BELTING—List price per ply, 12-in. wide, per lin. ft. $2.88. 
Grade Discount from list 
NE 5 3555 CU Bio pees ZEKE ERMA w SO RIAL TsO DS Re ereR ON oes 40—5% 
TON Gos oS otic ab ahiinn Vereen mere \Peeeen eee eh cata 35% 

{ For cut, best grade, 50-10%, 2nd grade, 60%. 
RAWHIDE LACING : \ ace laces in sides, best, 4lc. per sq.ft.; 2nd, 39c. 

| Semi-tanned: cut, 50%; sides, 43c. per sq.ft. 

PACKING—Prices per pound: 
Rubber and duck for low-pressure steam, } in...............cccceeeeces $0.90 

NIN 6 i 8g. sa ets na ee eo ex tw SERA OR Se 
ee ay eee a ar ea ee 70 

MANILA ROPE—Per lb., }-in. and larger, 1,200-ft. coils. ‘ 
BO i ckdecwcekeate meas $0.20 New Orleans..... Re aamaies sei $0.17} 
New York eecakeunoesae ous Oy ee ee . 163 
SS. 5 awencadcorasewaas 19 ae ee eee ee 18 

COTTON WASTE—The following prices are in cents per pound: 
New York Cleveland ae 

MIE. <tc tecaninea dona cecwuwd wee bie cabanas 7.50@ 10.00 12.00 1.25 
MONEE oct Gotichas ano cies caet ee 5.50@ 9.00 9.00 < 00 

EXPLOSIVES—Prices per pound of dynamite in small lots: 
——Gelatin—-~— 
40% 6 0% 

RE I cc SkR ese e hie WSK Sa HO Soe ee RSS s SeaNe $0. 2950 $0. 3250 
EIEN <5 sks a duc Gren ane 6s oN ed sae Aa ceiee rele .24 . 2750 
TNE 5 gine doce Swe 6 Dick wre es ble A Oa a Re ee *,2250 . 2550 

I re er ae ere re ee ee . 2550 oan 
CIANOD 5. Ret inab Sco a Salp s'e ae ee wpe omens wae . 2350 .255 
POO TNE. 5.x ctsbaeeeGanaedsis dhswss Kae vise waweeeas . 2725 . 3075 
PE INS 5 nds cians scien daamesieewek ewe .195 . 235 

FLOTATION OILS—All poten: are f.o.b. New York unless otherwise stated, 
and are based on carload lots. The Ror in 50-gal. bbls., gross weight 500 Ib. 
Pine oil, steam dist., sp.gr., 0.930-0.940. .......0. 0. eee ce ee eceee gal. $1 he 
Pine oil, pure, dest. ae i gal. 
Pirie CAF Oil, COr. EE. Fee OO «0000 ic sivas vo0ls cess oneal gal. 4 
at tar oil, crude, sp.gr. 1.025-1.035 tank cars f.o.b. Jacksonville, : 53 

WD core diaionie Poe ce SRS OE RR ae RT ae a ene gal. 
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NEW MACHINERY 

AND INVENTIONS 

A Continuous Weighing Machine 

The Schaffer Poidometer Also Assures 
the Correct Proportioning of 

Crushed Materials 

MACHINE which has an extensive 
application in the non-metallic 

mining industry, although it is by no 
means limited to that work, is the 
poidometer, which provides a means of 
accurately weighing material and se- 
curing correct proportioning continu- 
ously and automatically. The Schaffer 
poidometer is now being manufactured 
in three sizes and capacities: From 5 to 
175 lb. per minute on finely ground or 
fine granular materials; 20 to 2,000 lb. 
on pulverized and granular materials 
up to 13-in. cubes, and 75 to 15,000 
lb. per minute on pulverized and granu- 
lar material up to 4-in. cubes. Among 
the material handled by the poidometer 
may be included: Clays and shales, 
dolomite, feldspar, gypsum, limestone, 
manganese, iron ore, asbestos, salt and 
calcined products. 

The poidometer is mounted on a sub- 
stantial steel frame and the weighing 
apparatus proper is equipped with 
dust-proof ball bearings, all pivot joints 
and knife edges in connection with the 
beams being case-hardened and also 
dust-proof in their enclosures. The 
hopper is of a special type so arranged 
that the belt in passing under it pulls 
the material from the hopper instead of 
the hopper spilling the material on to 
the belt. Two shoes, one on each side 
of the hopper and set at the proper 
angle, further assist and cause the 
materials handled to be delivered on to 
the belt in the form of a ribbon where- 
in the angle of repose is determined 
the instant the belt receives the ma- 
terial from the hopper. The regulating 
gate on the hopper has double-knuckle 
joints and is connected to the walking 
beam by means of pivot points and 
knife edges. The hopper gate has an 
action which is absolutely free, thus 
practically eliminating friction. It 
moves on rollers enclosed in a special 
housing and is properly polished on the 
inside to prevent any material which 
touches the gate causing any friction. 
The roller under the center of the belt 
(which primarily functions by support- 
ing the belt with its load and causing a 
compensating mechanical reaction 
against the scale beam) is ball-bearing. 

The method of weighing is simple. 
The distance between the center of the 
tail pulley and the center of the last 
supporting roller under the hopper acts 
as a continuous scale platform. When 
the material is delivered to the belt 
the weight on this continuous platform 
compensates by means of the support- 
ing roller, and the transmission of this 
impulse to the scale beam with its 
weight and counterweights causes the 
gate to fluctuate as is necessary to give 
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a predetermined weight per foot of 
running belt per minute. 

The general method of operation is 
on a continuous basis, but where beam 
operation is desired this is accomplished 
by means of a mechanical weighmaster 
attachment which upon being set for 
a predetermined amount causes the 
machine to stop when this quantity has 
been delivered. 

By means of a liquid measure attach- 
ment, liquids can be delivered in con- 
junction with solids. However the 
machine will not handle wet materials 
and the admixture of the dry material 
passing over the belt and the liquid 
which is passed synchronously through 
the liquid measure must be made at 
some point after leaving the poidom- 
eter. 

In practically every instance the 
poidometers are equipped with auto- 
matic electrical devices which cause the 
poidometer or any number of poidom- 
eters in battery to automatically stop 
when for any reason they do not re- 
ceive the proper amount of material 
called for. By means of an automatic 
hopper arrangement the machines can 
be automatically started upon receipt 
of material. The productometer is 
part of the standard equipment and 
from a simple reading of this it can 
be ascertained the amount of material 
that the machine has handled for any 
given unit of time. The Schaffer 
poidometer is manufactured by the 
Schaffer Engineering and Equipment 
Co., 2828 Smallman St., Pittsburgh, Pa. 

Joining the Ends of Belting 

Probably the greatest source of 
annoyance in the use of any kind of 
power transmission belt is that arising 
from the difficulty of properly joining 
the two ends. This is often done with 
lace leather, and a laced joint is a good 
one, if well made, and it still is a 
favorite. There is, too, a wide variety 
of metal fastenings for this purpose. 
In the various fabric belts resort must 
be had to lace leather or to the metal 
devices, for though it is possible that 
rubber belts and some other varieties 
of fabric belts may be made endless 
in the process of manufacture, they 
are troublesome to install on their 
pulleys, necessitating often the taking 
down of shafting, and they will run 
‘but a short time when they have 
stretched enough to make it necessary 
to cut the belt to shorten it, and then 
resort to lace leather or metal 
fastenings becomes necessary. Where 
these belts run with a tightener, which 
will take up all the stretch of service, 
this endless joint will make no trouble, 
but where there is no provision for 
taking up the stretch, or where the 
swing of the tightener is not large 
enough to provide for all the stretch, 
there is frequent trouble with the lace 
holes cutting out, or the metal fasten- 
ings breaking, or the ends of the belts 
tearing. The joining of the two ends, 
therefore, is the weakest and most 
troublesome point in any belt. 

The requirements of a good method 

of fastening the ends of belts are, 
first, that it shall be strong. The 
tensile strength of leather belts is from 
3,500 to 5,000 lb. per square inch, and 
of the fabric belts even higher, and the 
strength of the fastening should be 
approximately as much, even though ~ 
the strains of operation are much less, 
for the belt is no stronger than its 
weakest point. It is true that no belt 
ever operates under any such load. The 
research director of the Leather Belt- 
ing Exchange Foundation, at Cornell 
University, reports that the greatest 
load he has ever been able to place on 
a belt and keep it upon the pulleys, is 
about 1,000 lb. per square inch on a 
leather belt, and the difference between 
that figure and the ultimate tensile 
strength of the belt seems to be an am- 
ple margin of safety; indeed, much 
greater than it is customary to provide 
in other materials, but the high tensile 
strength requirements of leather and 
other kinds of belting are considered 
necessary to insure the presence of 
other qualities which are requisite to a 
good belt. It seems foolish, however, to 
spend money for a belt to stand a 
tensile strain of 2,500 to 3,500 lb. and 
then to fasten the ends with devices 
that will pull out at 1,500 to 2,000 lb. 

Second, the joining device must not 
only be strong itself, but it must not 
weaken the ends of the belt. Lace 
leather, even when skilfully applied, 
makes necessary holes of a size that 
reduces the cross section of the belt, 
and when improperly applied cuts into 
the belt seriously. The various wire 
lacings do not cut anything from the 
belt, but they result in a series of 
perforations which make it easy for the 
end to be torn off, just as the bank 
check-book makers’ perforate’ the 
checks, so that they may be readily 
detached. The various plate hooks dis- 
tribute their load better over a larger 
area of belt, and are not so likely to 
tear out the belt. 

Third, the joint must be smooth and 
even in its operation over the pulley, 
more especially at high speeds. A 
badly laced joint, or a plate hook, 
strikes the pulley with a hammer blow, 
and even a well-laced joint makes itself 
heard and felt, all to the injury of the 
belt and its fastening, and to the 
machine of which it is a part. The 
wire lacings and fasteners are com- 
paratively smooth in their operation, 
but the testing machine of the 
Leather Belting Exchange Foundation 
shows that there is a momentary slip- 
page on the pulley as such a joint 
passes over it, and a _ consequent 
reduction in power transmission. 

Fourth, any successful method of 

fastening must be durable. Some 
changes are required while the belt is 
new and stretching to its place, but 
when once run-in the fastening should 
serve for a long time. Proabably noth- 
ing is so annoying as to have to stop 
production to repair a belt joint. Lace 
leather, though long lived, wears out, 
and the metal fastenings crystallize and 
break, so that none of them have the 
same permanency as the belt. 
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INDUSTRIAL NOTES 

The Hercules Powder Co., have an- 
nounced a reduction in their prices of 
high explosives and blasting powder 
effective July 1. Details are obtain- 
able at any of their offices. 

Charles M. Schwab has been elected 
chairman of the board of directors of 
the Chicago Pneumatic Tool Co., suc- 
ceeding John R. McGinley, who will 
continue to retain his active interest in 
the company by remaining on the board 
of directors. 

F. W. Gay, of the William Cramp & 
Sons Ship & Engine Building Co., 
who has been in San Francisco since 
March 1 in connection with the acquire- 
ment of the Pelton Water Wheel Co. 
by the Cramp organization, has re- 
turned to New York. 

Wilson Welder & Metals Co., Inc., 
132 King St., New York City, recently 
appointed King-Knight Co., Under- 
wood Building, San Francisco, Cal., ex- 
clusive representatives in central and 
northern California for Wilson Plastic- 
Are Welding Machines and Wilson 
“Color-Tipt” Metals. 

Ely C. Hutchinson returned to San 
Francisco on June 12 after a month 
spent in New York and Philadelphia. 
This was Mr. Hutchinson’s first trip 
East since his appointment as first 
vice-president and general manager of 
the Pelton Water Wheel Co., following 
the acquirement of that company by 
the William Cramp & Sons Ship & En- 
gine Building Co. 
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Turbines—Allis Chalmers Mfg. Co., 
Milwaukee, Wis., have issued Bulletin 
No. 1123 which illustrates and describes 
small steam turbines suitable for driv- 
ing condenser auxiliaries, exciters and 
small generators. 

Hydro-Electric Installations — The 
Pelton Water Wheel Co., San Francisco 
and New York, has issued an attrac- 
tive sixteen-page pamphlet, “Kern 
River Number Three Plant of the 
Southern California Edison Co.” This 
monograph is written by Ely C. Hutch- 
inson, and consists of a complete and 
authoritative account of the project, 
with special reference to the hydro- 
electric installation. 

Blasting — “Eliminating Waste in 
Blasting” is the title of a 56-page book- 
let, issued by the Hercules Powder Co. 
and written by N. S. Greensfelder. 
The selection of the material is well 
made and brings out the point which 
is emphasized by the text. There are 
chapters on planing the work; drilling; 
choice of explosives; advantages of No. 
8 blasting caps; use of stemming and 
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preventing waste in firing, all of which 
represents the best methods for reduc- 
ing blasting costs. 

Blowers—Connersville Blower Co., 
Connersville, Ind., have issued Bulletin 
21 which describes the “Victor” posi- 
tive pressure blowers. These blowers 
are of relatively small capacity and 
are adapted to moving air under pres- 
sures of 4 to 5 lb. per sq.in. or vacuums 
of 1 to 10 in. mercury. They have con- 
siderable application in the mining in- 
dustries in furnishing air for oil and 
gas furnaces, blacksmith forges, pneu- 
matic conveying, flotation mills, sludge 
systems, and priming centrifugal 
pumps. 

Recording Thermometers—The Bris- 
tol Co., Waterbury, Conn., have re- 
cently issued Bulletin No. 311 which 
describes their recording wet- and dry- 
bulb thermometer or recording psy- 
chrometer. This instrument is used to 
obtain a continual record of tempera- 
tures, from which the relative humidity 
or atmospheric moisture may be fig- 
ured. It has two complete operating 
systems, including two bulbs and two 
pens, both pens recording on the same 
chart. The operation of the psychrom- 
eter is based on the principle that evap- 
oration varies with the amount of 
moisture in the atmosphere. 

Boiler Feed Water Regulators— 
Northern Equipment Co., Erie, Pa., 
have just issued a 20-page booklet, 
“Regulating Boiler Feed Water,” which 
Gescribes the Copes system of boiler 
feed control. The subject has been 
treated in an entirely new way, the 
object being to cover the subject of 
boiler feed water regulation completely 
and yet very briefly. To accomplish 
this purpose, free use has been made 
of a graphical method of presentation: 
charts showing the effect of feed wa- 
ter regulation on water input, steam 
output, feed water temperature, etc., 
also other charts, and photographs. 

Diamond Drills—Sullivan Machinery 
Co., Chicago, Ill., have issued Bulletin 
69 M., “Sullivan Diamond Core Drills.” 
A number of illustrations are given 
and considerable information relating 
to the subject of prospect drilling. 
This company manufactures 30 differ- 
ent styles and sizes of diamond drills, 
which range in capacity from 300 to 
6,000 ft. in depth. Operation may be 
obtained by hand, by belt from gaso- 
lene or oil engine, or by steam or air 
power. The “specimen list of equip- 
ment” which is included in the bulletin 
is of particuldr interest to those op- 
erating or contemplating operation of 
diamond drills. 

Acid Pumps—Oliver-Sherwood Co., 
San Francisco, Cal., have recently 
issued the “Olivite’ pump bulletin, 
which describes the characteristics of 
the acid-proof, non-corrosive centrifu- 
gal pumps that are handled by the 
company under that name. Hard lead 
pumps, bronze pumps, and the other 
types heretofore adapted to acid service 
have suffered from electrolysis, struc- 
tural weakness, or other well known 
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sources of failure. The corrosion-resis- 
tant material used in the Olivite pump 
is not hard rubber, but is a new com- 
position with a rubber base, and is 
said to be a successful resistant of the 
dilute acids found in copper leaching 
plants. 
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New Utah Consolidated Mill 
at Tooele Is Success 

The 1,000-ton flotation plant of the 
Utah Consolidated Mining Co. built 
near the International smelter at 
Tooele, Utah, commenced operations in 
June. The mill, designed by the Gen- 
eral Engineering Co., is fully meeting 
expectations in capacity and recovery. 

Stamp Mill at Moore Mine in 
California Nearing 

Completion 

The twenty-stamp mill now being 
erected at the Moore mine, near Jack- 
son, Amador County, Calif., is expected 
to be in operation the latter part of 
August. New hoisting equipment will 
facilitate the opening up of the 600 
level, which should be reached within 
a month. 

Zine Concentrator Will Be 
Erected at Big Dick Mine 

The Zine Hill Mining Co., operating 
the Big Dick mine near Cuba City, Wis- 
consin, has been steadily producing 
about 100 tons of 23 per cent zinc con- 
centrate per week. Prospecting has de- 
veloped another orebody adjacent to 
this mine on which a mill will be 
erected within the next ninety days. 

Cyanide Gold Co. Is Finishing 
Milling Plant in Idaho 

Preliminary construction work on the 
new cyanide plant of Cynide Gold Co. 
at the Buckhorn mine, near Bonners 
Ferry, Idaho, in the northeastern part 
of Boundary County, is well under way. 
The company also has placer holdings 
near the big hydraulic development 
of Idaho Gold & Ruby Mining Co., and 
arrangements are being completed for 
development of the placer deposits by 
other parties. 

Asbestos Mine in Arizona 
Will Be Equipped 

While the asbestos mines of the 
Sierra Ancha district in Arizona are 
closed owing to the high cost of pro- 
duction and the low price of the min- 
eral, machinery has been ordered for 
the Robinson, Anderson & England as- 
bestos mines, 6 miles southeast of 
Globe on the Apache reservation. 
These claims are so situated that profit 
is expected even at present prices and 
the plant will be erected at once. 


