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Service Under the Hopper 

Operating under track hoppers and taking the brunt of the 
load when the cars are dumped, is severe service and pan type 
feeders must necessarily be of sturdy design. These feeders 
operate at comparatively slow speeds, delivering the material 
in uniform steady quantities to main conveyors. The regular¬ 
ity with which the material is carried by the feeder is assurance 
of maximum capacities, with the additional safeguard against 
disastrous overloading. 

Built in a variety of sizes and styles 

for different conditions 

“S>A Belt Conveyors..” Catalog No. 26, 
contains complete detailed data concern¬ 
ing advanced practice in belt conveyor 
design. A copy should be on every 
engineer’s desk for quick reference. 
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The Anaconda-American Brass Merger After many rumors, denials, further rumors, 
1. and more denials, it appears to be a foregone con¬ 

clusion that the Anaconda Copper Mining Co. will ac¬ 
quire the American Brass Co. This will mark an 
exceptionally important development in the copper in¬ 
dustry. For many years Anaconda has been active in 
the manufacture of rods and wire at its Great Falls 
plant, the success of which has evidently induced the 
company to expand its manufacturing interests in a 
slightly different channel. 

It is to be noted that this gigantic corporation in¬ 
cludes multitudinous ramifications. Copper, lead, zinc, 
gold, silver, rare metals, coal, phosphate, brick, sul¬ 
phuric acid, and lumber are some of the most important 
commodities it produces, not to mention the smelting, 
refining, transportation, and, in part, the manufacture 
into finished form of some of its products. In its growth 
Anaconda has branched more and more into the con¬ 
version of its metals to articles fit for the ultimate con¬ 
suming markets. Only last year an electrolytic white- 
lead plant established in East Chicago was placed in 
operation, but the acquisition of the American Brass 
Co. will eclipse anything heretofore done by Anaconda 
in the expansion of its manufacturing enterprises. 

Although Anaconda is capitalized at $116,562,500, 
and American Brass at $15,000,000, the actual compara¬ 
tive value of the two is at present more nearly expressed 
by the ratio 2.5 :1. Anaconda is absorbing a company 
almost half as large, from a financial standpoint, as 
itself. 

The copper industry has been slow to follow the lead 
of other industries in supervising the utilization of its 
raw materials and their transformation into finished 
marketable form. The development is an old one in 
others, and is well illustrated by the organization of 
the Standard Oil Co., the United States Steel Corpora¬ 
tion, and the Aluminum Company of America. All of 
these corporations may be considered to fall into the 
so-called “vertical trust” type of combination, which is 
the term used to designate an organization that controls 
the handling of a commodity from its original produc¬ 
tion as a raw material to its final disposal as a com¬ 
pleted product to consumers. This is to distinguish it 
from the “horizontal trust,” which controls some par¬ 
ticular part of the path from producer to consumer. 
The American Brass Co. may be grouped in the latter 
class, as it is a consolidation of many subsidiary com¬ 
panies engaged in the same manufacturing activity. 
The development of trusts has reached its highest point 
in Europe. 

Both Anaconda and American Brass have had long 
and eminently successful careers. By their merger the 
largest producer of copper joins hands with the largest 
consumer. The copper consumption of American Brass 
is so large—estimated to be between twenty and thirty 
million pounds monthly—that Anaconda will be unable 

to fill both the brass company’s and its own wire mill’s 
requirements from the twenty million pounds or so that 
Anaconda normally produces each month. American 
Brass will have to make outside purchases of copper. 

The consolidation will partly replace the copper busi¬ 
ness that other producers have had with this good cus¬ 
tomer, but will, at the same time, give a better market 
to other copper producers in the remaining consuming 
fields. It should have no effect on the business of 
copper marketing other than to eliminate Anaconda 
from active participation therein. Anaconda will hence¬ 
forth be interested more in the outlet for brass and 
wire than in the market for copper, which, in view of ^ 
the criticism leveled at manufacturers and retailers of 
copper and brass products, will be a splendid develop¬ 
ment, as it should insure the injection of the pro¬ 
ducer’s viewpoint into the manufacture and sale of the 
finished products. Anaconda will obtain an excellent 
opportunity to popularize copper and brass. 

What Can Be Done To Revive 
The Mining Industry? The new YORK section of the American Insti¬ 

tute of Mining and Metallurgical Engineers recently 
held a meeting at which competent “diagnosticians and 
physicians” were summoned to determine “what can be 
done to revive the mining industry.” This lean and 
debilitated old stager was trundled in under the 
sympathetic eyes of his well-wishers. The learned 
“doctors” determined that “world conditions” had 
infected the patient directly in the coppery part of his 
anatomy and indirectly in all his other metallic and non- 
metallic parts. C. F. Kelley, the copper specialist sum¬ 
moned to the consultation, after indicating the fore¬ 
going diagnosis, called attention to the importance of 
improving the merchandising of copper and copper 
products. In our opinion, in this he has struck a hot 
trail and one that will lead to substantial and per¬ 
manent good not only in the copper but also in other 
mining lines. 

Hitherto, the mining industry, and particularly the 
copper-mining industry, has conducted its business like 
old John Taylor did his. John Taylor was an old-time 
merchant. He wore a frock coat and bore with dignity, 
when going to and from his place of business, a high 
hat of unimpeachable polish. His gray sideburns and 
active eyes impressed a pleasing personality upon his 
customers. He often sold his own goods. His reputa¬ 
tion for honest dealing was long, broad and deep. But 
John Taylor never went after business in the modern 
way. What came to him naturally sufficed, and a more 
energetic merchant bought him out and established an 
important and far-reaching business upon the honest 
seed planted by John Taylor. Modern merchandising 
was responsible. % 

It seems to us that the mining industry has passed 
the John Taylor stage of its existence and must study 
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the principles of present-day merchandising. It must 
-actively protect the demand factor and seek by every 
•legitimate means to increase demand. It has placed its 
.goods upon the commercial counter and has complacently 
- awaited customers, and has then given but little concern 
as to what happens to its goods en route to the final 

•consumers. This attitude belongs to the antediluvian 
stage of merchandising. 

Successful merchants go after business and protect 
that business at every turn. The mining industry will 
have to play the game in a similar way. The zinc 
people have got under way. The copper people are 
beginning to develop the industrial uses of copper. 
'Other mining lines must find or create similar oppor- 
"tunities. » 

Competition Among the Metals 

TN the December issue of The Nation’s Business is 
a prominent advertisement of a steel manufacturer 

dn which two illustrations are displayed of metal hous¬ 
ings such as one finds covering gears. One of these 
'illustrations shows a pressed-steel housing, and the other 
is ostensibly made of aluminum. Above these photo- 
'graphs is the caption “Press It From Steel Instead,” 
and below “Pressed Steel Saves 33J Per Cent,” followed 
by the claim that a saving of 334 per cent in cost was 
made by the substitution of pressed steel for the use of 

-aluminum in this particular application of the metal. 
This is an interesting sidelight on the keen competi¬ 

tion that is goitig on among the metals, for which vio¬ 
lently fluctuating markets and the destruction of normal 
price relations between them is responsible. Were the 
two photographs respectively of a copper and iron tack, 
or of some other article in whose manufacture both 
metals find independent employment, the lesson from the 
“ad” would be driven home more forcibly. As it is, the 
domestic aluminum industry Is so closely controlled and 
so little is hnown of its operations that no great anxiety 
will be manifested over the particular example we have 
cited. 

Copper producers are seriously concerned when some¬ 
one mentions substitution, and they are devoting much 
time and thought as to how they can regain lost mar¬ 
kets for their product. We have not seen any advertise¬ 
ments of the fact that in such and such an electrical 
transmission line copper displaced aluminum or vice 
versa, or—to step into another field—that zinc paint in 
a particular application is better than lead, or that steel 
^ean be used more profitably in a certain installation in 
preference to brass or bronze. Competition hasn’t 
reached that stage where the metals are out to cut each 
•others’ throats. 

Undoubtedly, it is within the right of every producer 
to indicate possible savings in the use of the metal which 
he produces, be it iron, copper, tin or some other one. 
We may look for such developments in the readjustment 
which is now taking place and in which each metal is 
seeking to recover an older superiority. Merit will be 
the ultimate basis upon which the use of each will de¬ 
pend. Careful weighing of price and physical char¬ 
acteristics will be required to determine the fitness of 
copper, aluminum, iron, or other metal for each 
especial use. 

All the metals have fields which they occupy to the 
exclusion of others. Thus, copper is par excellence the 
metal for armature windings, iron for stoves, and alu¬ 
minum when lightness is essential, as in airplane con¬ 
struction. Then there is a twilight zone in which com¬ 

petition will naturally be keen. A good illustration is 
the electrical transmission field, in which both copper 
and aluminum are used. With copper selling for 13.75c. 
and aluminum for 17c. the lighter metal has a decided 
advantage, as whenever the price of aluminum is less 
than twice as much as that of copper it is more economi¬ 
cal from a conductivity standpoint to use aluminum. 

An advertisement similar to the one noted above is 
an excellent reminder of the race between the metals for 
enlarged markets. May the best one win! 

Oh, Those Germans! CONSIDERING THE INSISTENT REPORTS con¬ 
cerning the fabrication or transmutation of gold 

from base metals, it is really remarkable that this sec¬ 
ondary or manufactured form of the element does not 
come upon the market. Some time ago we told edi¬ 
torially of the announcement by Engineering Founda¬ 
tion of the advent of an alchemist who looked to them 
as if he might be able to do the job. The latest herald 
or harbinger of free gold is none other than Prof. Irving 
Fisher, of Yale, distinguished economist and advocate 
of a market-basket purchasing-power dollar rather than 
a dollar on a gold security. In a speech at the London 
School of Economics on Dec. 16 and in an article pub¬ 
lished in the New York Tribune on Dec. 18, he said: 

“We can imagine that the same German chemists who 
worked out the hideous chemical warfare will work out a 
chemical way of paying their debt. This seems now as 
chimerical as, before, the prognostications of Zeppelins 
bombing London. I have just been credibly informed that 
a German chemist has already succeeded in a laboratory 
in making synthetic gold out of baser metals by means of 
an electric vacuum furnace. It only remains to cheapen 
the process sufficiently, to flood the world with chemically 
manufactured gold and to make it worthless. In that case 
the reparation payment would become a farce and Germany 
instead of paying the penalty would get enormously rich 
by exploiting this new philosopher’s stone.” 

We all have our little fears. Professor Fisher fears 
that Germany will make cheap gold and dump it on our 
shores. What we fear is that Professor Fisher’s pet 
hobby of discarding gold for his own (to our notion) 
impracticable basis of currency, has influenced and in¬ 
flamed his imagination as to the manufacture of gold. 
We not only fear it: we know it. What a lot of foolish, 
credulous, misleading, cheap talk is spread abroad by 
those who ought to know better! 

A German Divining Rod SPEAKING OF DIVINING RODS and ore-finding 
machines, orf which the air, so to speak, is full (so 

that we expect some fine morning to wake up, and learn 
that all the ore has jumped out of the ground and lies 
still writhing in the bleak winter sunshine), we listened 
to a tale the other night, told by a successful and promi¬ 
nent business man, who held a very responsible position 
in Washington during the war, adjusting metal supply 
problems. His tale apparently related to the ore-finding 
instrument whose wonderful possibilities have been so 
strongly hinted at by Mr. Herman Holz, of New York, 
as commented on (unfavorably) in an editorial in our 
issue of Dec. 25, 1920. 

The instrument to which our friend referred had re¬ 
cently been tried out by a former associate of his, a 
man experienced in the metal business. The instrument, 
on trial, had been found to be so delicate that, set up 
over an orebody in the iron country, it would register 
the amount of manganese in the ore; it would record the 
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passage of a car loaded with ore in a tunnel beneath, or 
the startings and stoppings of an ore-laden cage in a 
shaft. So active was the instrument that on one oc¬ 
casion when it was being carried in an automobile past 
a field to which it discovered attraction, on account of 
the land being (presumably) oil-bearing, it jumped from 
the seat through the windshield of the car, and landed 
thirty feet inside the field. Not only could it detect the 
oil in the ground, but the kind of oil—^whether it had 
a paraffine base or what not. The instrument, it ap¬ 
peared, consisted in part of a device that revolved 
rapidly. The curious thing about it was that it re¬ 
volved in one direction when in the hands of men, and 
in another direction when in the hands of women; and 
the very young or very old could not use it at all. By 
means of this instrument, it was related, thousands of 
acres of oil land had been located, and would be drilled. , 

Query: Why drill? Make a powerful, big, sixteen- 
cylinder, dreadnought size of this instrument, and the 
oil can be drawn out of the ground and into the tanks. 
k moderate sized make should be sufficient to draw 
metallic coin from the pockets of passers-by; it could be 
worn unostentatiously on the person, and could be 
scraped off after each promenade down Fifth Avenue. 

This is also a German invention. Oh, those Germans! 
First, they make an instrument to locate all the gold in 
the earth and its assay value, and in the same breath 
they make a gold out of old iron and we shall have to 
put a tariff on it. 

Wonderful! Colossal! And a never-ending line of 
suckers slip down the stream. 

The Hartford Instrument 
F THERE IS ANY ONE who can beat the Dutch, how¬ 
ever, it is the Connecticut Yankee, the legendary in¬ 

ventor of wooden nutmegs and oak hams. There is a 
man in Hartford—a responsible man—who sends us a 
story ctf what he has found, seen, tested with his own 
eyes. We publish extracts: 

“Divining Rod” That Might Make a Poor Man Rich 

“Why steal, hold up people and sell fake stocks and bor¬ 
row money of friends with no intention of ever returning it? 

“A Hartford, Connecticut, man has a ‘divining rod’ that 
is a perfect magnet for gold, silver, and platinum.” 

No, the above is not intended to be humorous; it is 
the Hartford man’s idea of writing an ad. He continues: 

“It will not work on base metals at all, and it is the 
most peculiar thing the author ever ran across.” 

The promoter is a man of practical ideas: 
“If this rod will find gold in places nearer civilization 

than many of the present gold fields it would be a godsend, 
as the precious metal could be handled much better and 
more money made in mining it.” 

True, 0 Connecticut Yankee: if you can locate gold 
mines at Hartford or in the Bronx, it would be con¬ 
venient; or in the basement of the Treasury in Wash¬ 
ington; but you have never heard of that other Con¬ 
necticut Yankee’s (Fisher, of Yale) prognostications 
that the Germans would dump cheap gold in New York 
and Washington. The ocean freights would be over¬ 
come by the cheap German labor and the depreciation of 
the mark, and we estimate that German gold could be 
laid down in New York at the wharf two dollars a ton 
cheaper than it could be produced, even if you were to 
locate your plant at Bethlehem, Pa. So your hopeful 
suggestion that the rod “might make a poor man rich” 
should be amplified thus: “and then, again, it might not.” 

The Mining and Metallurgical Society of America 
gives a gold medal each year for some great mining, 
metallurgical, or geological advance. What better use 
than to offer it for a competitive showing of all these 
methods of getting cheap gold? 

We are let in on the mystery of the instrument more 
than we usually are—more than in the case of the in¬ 
strument the marvelous workings of which Mr. Holz 
has hinted at. Concerning the Connecticut instrument: 

“The rod is a small copper tube about three inches long 
and a half inch in diameter. It is closed at both ends, and 
the owner laughingly says when asked what is in it: ‘If I 
told you, you would know as much about it as I do.’ At¬ 
tached to the rod are small bamboo or cane sticks. The 
sticks are soaked in water for a long time before being 
used, and they bend very easily when gold, silver, or plati¬ 
num is waved in front of the tube. The operator, it has 
been proven, must be of a nervous high-strung tempera¬ 
ment, and the tube will not work with only a certain per¬ 
centage of the people. Just what percentage it is is a ques¬ 
tion unanswerable. The rod will not work when the base 
metals are placed before it. It will not answer to either 
copper or steel.” 

We discern some resemblance to the German rod we 
describe above—some hint at a uniform principle, not 
only of this rod but all other rods concerning which we 
have heard—in that the instrument’s activities depend 
on the operator, who must be “of a nervous, high-strung 
temperament.” But it does not draw the line at the 
infirm and aged as does the machine before mentioned. 

“The rod came into the possession of the Connecticut man 
through making the acquaintance of an old farmer who 
lived high on a mountain top. This elderly farmer claimed 
that for nearly fifty years he had experimented with it. It 
worked perfectly with his wife, a woman of seventy years.” 

Nevertheless, the rod appears sensitive especially to 
women, and prefers blondes: 

“The man who has this rod is a well-known Hartford, 
Connecticut, citizen. He does not exhibit the rod to the 
general public, only to his friends. He has studied it and 
has tried out all kinds of people, and declares that he be¬ 
lieves women, particularly blondes, are more sensitive to its 
magnetism than brunettes.” 

What kind of magnetism is this to which blondes are 
more sensitive than brunettes? We ask this, because 
we have always believed that brunettes also were sensi¬ 
tive to gold, silver and platinum. Concerning this, the 
writer observes: 

“If it is personal magnetism, it is something that should 
interest Science. It appears to be a magnetism and a 
strange one at that.” 

So far it has not been tested out in the mining dis¬ 
tricts, but only in town: 

“Let a sensitive operator simply carry the rod and the 
bamboo or cane sticks on his arm through a city street, the 
rod will pull so that any person accompanying the operator 
can feel it. The pull only shows just when the operator is 
passing a bank or a jewelry store.” 

Why indeed, steal, hold up people, and sell fake stocks, 
when jewelry stores are everywhere? 

One disadvantage the Connecticut instrument has 
as compared with the German instrument. The latter 
reacts to iron and manganese; the former will not work 
on base metals—as above, neither copper nor steel. 
Therefore, the Connecticut man should perfect his in¬ 
strument before it is placed on the market, for since 
gold, as the Yale professor states, will be made from 
base metals, the problem is not to find gold, but the raw' 
materials. 

How fast they swim! Next! 
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The “Journal” To Publish 
Annual Progress Number 

TOCK TAKING, inventories and from time-to-time 
appraisals are good things in an individual busi¬ 

ness—successful men consider them vital; the unsuc¬ 
cessful can sometimes trace their failure to this ab¬ 
sence of a quantitative show-down. If this show-dovm 
is good for an individual business, how much more vital 
is it for an industry? That is just what we, in our 
annual numbers, do for the mining industries. Ad¬ 
mittedly such appraisals are more or less incomplete, 
but the composite of them all is a barometer of the 
annual status of mining. 

The annual this year will comprise five parts—In¬ 
dustrial Analysis (Standpoint of Mining), Industrial 
Efficiency, Current Problems, Editorial, and Market 
Comment. There will be a strong looking-forward 
element, constructive suggestion as to improvement in 
methods that will result in increased efficiency and 
greater economies. Men who are leaders in their re¬ 
spective lines will give you their best thought. As 
a mining engineer, you cannot afford not to give this 
Annual Number extended consideration and careful 
thought. If you are a superintendent, operator, or 
foreman, you will get a better perspective of your in¬ 
dustry than in any other way. If you are a business 
man or manufacturer you will find the Annual an 
authoritative appraisal and a mine of information and 
excellent suggestion. 

In the Industrial-Analysis section, H. A. C. Jenison 
will cover “Copper Mining”; Clinton H. Crane, “Lead 
Mining”; Arthur Thacher, “Zinc Mining”; Sidney J. 
Jennings, “Gold Mining”; F. E. Wormser, “Silver Min¬ 
ing”; D. E. A. Charlton, “Iron Mining”; John D. 
Northrup, “Petroleum.” 

In the Industrial-Efficiency section, Arthur Notman 
will present “Training Miners for Efficiency”; Benjamin 
F. Tillson, “Efficiency in Drilling and Blasting”; Charles 
A. Mitke, “Standards in Mining”; J. R. Finlay, “Reduc¬ 
tion in Costs”; Guy H. Ruggles, “Trend in Milling Prac¬ 
tice”; A. G. McGregor, “Trend in Smelting Practice”; 
Chester K. Gilbert, “Utilization of By-products in 
Mining.” 

In the Current-Problem section, H. B. Fernald will 
present “The Burden of Mine Taxation”; F. R. Raiff, 
“Mining Prosperity and the Railroad Problem”; Allen 
H. Rogers, “How Should the Mining Engineer Be 
Trained”; H. G. Moulton “Licensing the Mining En¬ 
gineer”; Marion C. Rhodes, “What Can Legislation Do 
for the Mining Industries”; Samuel D. Nicholson, 
“The Need for a Department of Mines.” 

In our Market Section we will present forecasts for 
the coming year for each of the major metals by lead¬ 
ing men in the metal markets. W. M. Foote will present 
“Marketing Non-Metallic Minerals” and A. R. Ledoux 
“The Metal Marketing Problem for the Miner.” R. B. 
Ladoo will cover “The Future of the Non-Metallics.” 
Our statistical tables and charts will be found in this 
section. 

This unusual and complete number will be our issue 
of Jan. 21, 1922. It should be in the hands of every 
mining man and everyone interested in the mining in¬ 
dustries. Place your orders for copies early, as the 
number we wull print is limited closely to our normal 
requirements. 

What Others Think 

Gold Mines at Sardis 
Referring to the article “Mining as Seen by Herod¬ 

otus” in the Oct. 15 issue of Engineering and Mining 
Journal, I would call attention to the fact that the gold 
mines at Sardis (see map) were not exhausted at that 

time. Analyses of the ores of the district show the 
following gold content: Average sample No. 1, taken 
from the shaft and being quartz with iron pyrite, con¬ 
tains 5 gr. gold to the ton; average sample No. 2, 
taken from the different tunnels around the shaft and 
being chiefly iron pyrites, contains 9.87 gr. gold to the 
ton; medium sample No. 3, taken from galleries along 
the Pactolus River and being chiefly ochre, contains 
25.29 gr. gold to the ton. 

It is unfortunate that these mines are not still being 
worked. This is due to lack of capital and to the World 
War, during which the Greek and other Christian 
owners of these mines were forbidden to do any work 
whatever. P. A. Georgiades. 

Constantinople. 
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Recent Developments in Mining in Jalisco 
And Nayarit, Mexico 

Great Activity Evident—Railway and Road Building in 
Progress—A Route Shorter Than Via Panama—Mining Camp 
Being Reopened—Geology Complex—Glimpses of Native Life 

By Henry M. Payne 
Written for. Engineering and Mining Journal The change from paper to metallic currency in 

Mexico and the slowly rising price of silver have 
resulted in marked activity in the mining states 

of the republic. This is especially true in those dis¬ 
tricts which until recently have been inactive on account 
of bandits and revolutions. The present government 
seems to have been markedly successful in re-establish¬ 
ing industry and in putting down brigandage, so that 
a general air of stability and confidence prevails. Regu¬ 
lar deliveries on an order for ninety locomotives are 
being made to the National Railways, and orders have 
been placed for 150 passenger cars, 3,000 freight and 
ore cars, and 25,000 tons of heavy steel for use on the 
main lines. 

Probably the greatest activity in the republic is in 
the states of Jalisco and Nayarit. The last-named state 
was formerly the Territory of Tepic. The Southern 
Pacific Railway of Mexico extends from Nogales to 
Tepic City, on the west coast, through Guaymas and 
Mazatlan. For some time trains have been operated 
only north of Ruiz, on account of the destruction of the 
Santiago River bridge by bandits. This has now been 
rebuilt and over 2,000 men are employed on the exten¬ 
sion of the line from Tepic towards Ixtlan del Rio* 

Ixtlan del Rio, a city second in size only to Tepic, the 
capital, is the principal merchandising center of a vast 
mining area in the Nayarit Mountains, whose summit 

forms the boundary between the states of Jalisco and 
Nayarit. Excellent stores, a municipal lighting plant, 
schools and residences make it the only modem town 
between Tepic and Guadalajara. The approach to the 
city from the east is over the old military road built by 
Santa Ana and rebuilt by Maximilian. Hidden in the 
clouds directly back of the city is Mount Ceboruco, an 
extinct volcano. Leading into the city from the south 
across the Ixtlan River is the road from the Monjaras 
and Espanola mines. An excellent stone bridge built 
by the Spaniards was dynamited about six years ago, 
so that it is now necessary to ford the river. 

On the southern end, the Southern Pacific Railway 
of Mexico has a line in operation from Orendain Junc¬ 
tion, where connection is made with the National Rail¬ 
ways for Manzanillo and Guadalajara. The present 
westerly terminus of this line is La Quemada, on the 
north shore of Lake Magdalena, which point the Tepic- 
Ixtlan extension will ultimately join. When this link, 
approximately 100 miles long, has been completed, the 
commerce routes of North America may undergo some 
startling revisions. There will then exist a continuous 
trunk line from Seattle, Wash., to Mexico City and Vera 
Cruz, with direct steamer connection for New York, 
offering a far shorter and quicker route than through 
the Panama Canal. 

There is no region of the tropics in the Western 
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MINING REGION OF NAYARIT AND JALISCO IN NAYARIT 

MOUNTAINS 

Hemisphere where climate, elevation, and soil are more 
admirably combined for the production of fruit and 
food, sugar cane and vanilla beans, where frost is un¬ 
known and labor abundant, than the district under 
review. The crossing of the Nayarits, however, is one 
of heavy construction and tunneling and although 
many thousands of tons of steel and other construction 
supplies are at La Quemada, it will be at least three 
years before the gorges or barrancas at the head of the 
Amajac River have been crossed. 

To provide for earlier transportation facilities to the 
mining districts, the governments of Jalisco and Nayarit 
are now building an automobile road fifteen meters wide 
between Guadalajara and Ixtlan del Rio, on which only 
automobiles and automobile trucks will be permitted, 
toll gates being established at intervals. The ox team 
and native plow, which is somewhat like a single-toothed 
harrow, are used to loosen up the surface, after which 
a group of laborers with shovels and wheelbarrows com¬ 
plete the. grading. One of the first imports into Mexico 
should be modern agricultural implements and tractors. 
The accompanying map shows the projected railroad 
line and the new state highway through this district. 

Early Spaniards Operated in Nayarit, According 
TO Humboldt 

Referring to Mexico as the “treasure house of the 
world,” Baron von Humboldt, in 1803, mentioned the 
Nayarit Mountains as the source of much of the wealth 
which supported the Spaniards for the three centuries 
from 1521 to 1821. Prior even to this, the Aztecs had 
worked these deposits, and from the ores so obtained 
many large gold and silver vessels and ornaments were 
made, to fall subsequently into the hands of the Span¬ 
iards. Mining methods were necessarily crude, with 
the result that on many properties today excellent 
returns are had from reworking abandoned tailings. 

A few years ago there were found in the church at 
the Indian village of Hostotipaquillo parts of a Spanish 
manuscript written by a priest in Valera, who was in 
Mexico at the time of the Conquest. The first part 
was historical and described various geological changes 
in Yucatan, Panama, and Mexico, and also mentioned 
the burial mounds near Ixtlan del Rio and Soatlan. 
These mounds have since been opened and found to con¬ 

tain hieroglyphic tablets, golden ornaments, silver uten¬ 
sils, and the skeletons of early rulers. 

The second part described many mines in what are 
now the states of Sonora, Zacatecas, Jalisco, and Naya¬ 
rit, but gave no definite locations of the properties. 
About three years ago, in the same Indian village, a 
third portion of this manuscript was found, which 
detailed the exact location of the original workings of 
six extremely rich mines. To date, four of these have 
been relocated and are now being opened up by Amer¬ 
ican engineers and capitalists. All are within a few 
miles of one another in the main dividing ridge between 
the Ixtlan and Amajac rivers, which flow into the 
Ameca and Santiago, respectively. 

Rail Transportation Available for These 
Properties 

Upon the completion of the railroad and automobile 
road already referred to, these properties and about 
six others, now operating, will all be directly upon or 
within close haulage distance of direct transportation 
to Guadalajara. At present, ore and bullion are sent 
by pack train to San Marcos and La Quemada and 
thence by rail. 

The mineralization of this region is unique and con¬ 
sists of five parallel veins and four intersecting veins, 
one of which is so wide that it has been named the 
Humboldt vein, after the famous geologist. On the 
southwest side of the mountain are the Falls of Mon- 
jaras, a Mexican Yosemite. At the base of this water¬ 
fall the Humboldt vein is exposed transversely, and 
extends in width between the two handkerchiefs as 
seen in the illustration. 

An Antigua Relocated 

The Spanish description of one of the old properties 
located it as being near these falls. A minute search 
of the entire mountain side eventually brought to light 

INDIAN CARRYING MINE TIMBER UP MOUNTAINS 
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extensive and the outcrops so continuous that a single 
vein may be traced from mountain to mountain. In 
one occurrence the knobs of three successive hills are 
formed by one vein. 

One of the illustrations shows a flashlight in the main 
tunnel at the Monjaras mine. The hanging wall and a 
portion of one of the wide veins may be seen. Ventila¬ 
tion is obtained by a gasoline-driven fan connected to 
an 18-in. pipe which carries the air in to the face, as 
shown in another view. Labor is everywhere abundant, 
and in general it may be said that the Mexicans and 
the Indians of the west coast make excellent workmen. 
They are skilled equilibrists and carry prodigious loads 
for long distances up steep mountain trails. A view of 
an Indian carrying a stick of timber up a mountain is 
shown. Timbers of this size are frequently packed in 
this manner for miles. 

On account of the climate, the item of miners’ houses 
is a small one. Grass and bamboo pole houses as shown 
in the accompanying view of a mining camp cost about 
$50 Mexican or $25 gold, and serve whole families. The 
cooking is done on an open fire out of doors, and the 
food consists principally of tortillas and frijoles, with 
occasional venison, wild turkey, or goat meat. The 
miners wear light cotton clothing when exposed to the 
sun, but underground the “gee” string of the tropics is 
the usual dress. 

La Pupa, an Abandoned Camp 

The vicissitudes of small mining camps during the 
succeeding Villista-Carranzista raids form interesting 
history. On the lower Amajac River the town of La Pupa 
was an enterprising mining settlement ten years ago. 
As a result of a series of raids, however, the mines were 
closed, and the mill, church, and village abandoned. 
Today the main street is overgrown with weeds, the 

old tailings, overgrown with the tropical vegetation of 
centuries, and further investigation uncovered a series 
of openings in the Fragua vein, extending about 300 ft. 
into the mountain. 

The geology of the region is decidedly complex. The 
original stratigraphy was regular and clearly defined 
over the entire area, previous to volcanic disturbance. 
When the great eruptions took place these sedimentary 
layers were uptilted, until they now maintain almost 
vertical positions. The breakage, however, has been in 
gigantic areas rather than localized, with the resulting 
parallelism which forms whole mountains of uninter¬ 
rupted strata. Subsequent erosion has exposed intru¬ 
sive eruptive cores carrying uniformly high values and 
sharply defined foot and hanging walls. The andesites, 
diorites, and porphyries rre typical of the igneous for¬ 
mations usually found in volcanic regions. 

Gold, copper, and zinc occur in limited quantities, 
but the silver ores predominate, usually as argentite, 
cerargyrite, or native silver. These deposits are so 

LARGE SILVER VEIN IX MONJARAS TUNNEL 

\i- 

1. MAIN STREET, LA PUPA, NAYARIT MOUNTAINS, ABANDONED SIX YEARS AGO AFTER VILLISTA RAIDS. 2. PRE¬ 

PARING SAMPLES FOR ASSAY. 3. MINERS COMING OFF SHIFT. 4. AT FOOT OF MONJARAS FALLS; 

TWO HANDKERCHIEFS DENOTE WIDTH OF HUMBOLDT OUTCROP. 
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houses are deserted, and the church is in ruins. Along 
the roads in all directions may be seen wayside crosses 
where victims of the raids met their fate and were 
buried. 

Early Spanish Influences Persist 

An interesting sidelight on Mexico is the persistence 
with which the religious teachings of the early Spanish 
priests have been transmitted from generation to gen¬ 
eration among the Huichole Indians. It is most unusual 
for an Indian, even today, to pass one of these mounds 
without removing his sombrero, and if on foot deposit¬ 
ing another stone and saying a prayer as he passes. 
The trails (for there are no roads) become densely over¬ 
grown in a fortnight, especially during the rainy season, 
and it is necessary to take along one or two extra mozos 
to clear the path with machetes. 

At La Venta, on the summit of the Nayarits, is an old 
hotel. In the plaster around the patio may be seen the 
marks of the bullets of the firing squads that infested 
the district during the revolutions. 

The new automobile road, when completed, will be one 
of the scenic highways of the world. Varying in alti¬ 
tude from 7,000 to 11,400 ft. and embracing the vast 
watershed of the Santiago River system, the traveler is 
greeted by a continuous panorama. Many varieties of 
cacti abound, the most beautiful of which is the “organ” 
cactus which attains tree height. At the Recuperadora 
mine, one of these plants, growing up through the ore 
dump, forms a prominent landmark. 

The native Mexican, like his Indian co-laborer, has no 
use for chairs or tables, but squats with aboriginal com¬ 
fort. In one of vhe views may be seen the engineer’s 
assistants “bucking” samples of ore in preparation for 
assay. 

Production of Tin in Burma 
“The annual production of tin in the world prior to 

the war was from 120,000 to 125,000 tons, and as far as 
can be gathered, the average annual production for the 
three years ended 1916 was 123,000 tons, of which the 
British Empire produced 54.5 per cent,” says the 
Chamber of Commerce Journal (London) in quoting 
from an article in the “Bulletin of Indian Industries and 
Labor.” The Federated Malay States furnished the 
largest contribution both to the empire and to the 
world’s supply, and in 1918 the output amounted to 
37,370 tons. For the same year it is estimated that 
Burma turned out ore containing at least 1,261 tons of 
metallic tin. The imports of tin into India during 1918 
were 1,299 tons. 

This shows, says the Journal, that Burma is capable 
of producing sufficient tin to make the Indian Empire 
self-supporting as regards this metal, provided the ores 
be smelted in India. Continuing, the Journal points out: 

“The potentialities of the Tenasserim division of Lower 
Burma as a tin-producing region are fairly well known, but 
much remains to be done in the better equipment and further 
development of the deposits. Alluvial deposits especially 
offer attractive possibilities, and the officers of the Geological 
Survey of India have repeatedly drawn attention to areas 
which they considered worth the cost of testing. In the 
more isolated portions of Amherst, Tavoy, and Mergui dis¬ 
tricts, lying between the regions where deposits of both tin 
and tungsten ores are worked, the searches of the pros¬ 
pector should be especially directed to the margins of the 
great granite intrusions for veins carrying cassiterite, and 
to the valley gravels and sands of the middle and lower 
courses of the streams which drain them for alluvial deposits 
of tinstone.” 

Tin Exports From Federated Malay States 

Conditions in Mexico, in General, Improved 

As a result of my investigation of economic conditions 
in Mexico, it would appear that our sister republic is 
today in better condition than for some years. Weary 
of fighting, anxious to settle down to work and food, the 
native Mexican has learned a valuable lesson in citizen¬ 
ship; he is beginning to realize that he who will not 
work cannot eat. 

Many problems of reconstruction, of finance, of tax¬ 
ation, of international relations, remain to be worked 
out. But good will is everywhere evident, and the im¬ 
provement in railroad service and equipment, the build¬ 
ing of automobile roads, and the continued operation of 
such mines as the Cinco Minas, El Favor, Amparo, 
Casados, and Mesatas, during all the troubled period, 
indicate a confidence in the future which is probably not 
misplaced. With the downfall of Russia and consequent 
inaccessibility to Siberian mineral wealth, it is probable 
that additional American capital will seek investment in 
Mexico. ^ 

Bureau Testing Low-Grade Silver Ores 
Microscopic studies of the low-grade silver ores from 

the Ontario mine at Park City, Utah, made at the Inter¬ 
mountain Experiment Station of the Bureau of Mines 
have given information that is expected to be of con¬ 
siderable value in devising means for effecting a satis¬ 
factory recovery of the lead and silver in this type of 
ore, which is typical of a large tonnage of similar mate¬ 
rial in the Park City district that has been very difficult 
to treat. 

In September, 1921, 2,338 tons of tin was exported 
from the Federated Malay States, as against 3,051 tons 
in August, according to data supplied by the Malay 
States Information “Agency to the London Chamber of 
Commerce Journal. The total exports of tin from Jan. 
1 to Sept 30, 1921, amounted to 25,050 tons, which is 
a small decline from exports for the two preceding 
years, as shown by the following table: 

Months 
January.. 
February. 
March. 
AprO.. 
May. 
June. 
July. 
August. 
September. 

Totals. 

1919 1920 1921 
Tons Tons Tons 
3,765 4,265 3,298 
2,734 3,014 3,111 
2,819 2,770 2,190 
2,858 2,606 2,692 
3,407 2,741 2,884 
2,877 2,940 2,752 
3,756 2,824 2,734 
2,956 2,786 3,051 
3,161 2,734 2,338 

28,333 26,680 25,050 

Lead Mining Active in Swatow District 
The Chuling mining works, which is operating a lead 

mine in Chenping district, recently made its first ship¬ 
ment of lead, according to Consul M. S. Myers at 
Swatow, China, in Commerce Reports. Smelting by 
native methods is carried on at the mine, the present 
capacity of the furnaces being three short tons per day. 
It is planned to double this furnace capacity at an 
early date. A high-grade soft lead, running between 
99.97 and 99.98 per cent pure, is produced. It is 
shipped in slabs weighing 140 catties (about 187 lb.) 
each. About 115 short tons has already been exported. 
A ready market for this product is found in South 
China. 

1 
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The Hollinger Mine 
Ranks With New Modderfontein and Government 

Areas Among the World’s Leading Gold Producers 

By Alexander Gray 
Written for Engineering and Mining Journal 

I^'HOSE INTERESTED in the relative standing of 
the world’s largest gold mine will appreciate a re¬ 

view of the details of the work at the Hollinger in 1921, 
and a comparison of the status of Canada’s premier 
gold producer with the New Modderfontein and the 
Government Areas, in the Witwatersrand, which, with 
the Hollinger, comprise a trio of the three greatest 
mines of their kind. Each company mills more than a 
million tons a year. So close is the contest for leader¬ 
ship in output that the final Hollinger figures will be 
necessary before either of the trio can be awarded the 
“Medal of Honor, With Palms.” 

Given immunity from power shortage, Hollinger 
Consolidated in 1921 may crush sufficiently more than 
a million tons to exceed the total of 1,083,000 reported 
by New Modderfontein for the year ended June 30. 
If that total is passed, the Canadian company will be 
in the lead as to the tonnage milled. Whether or not 
it will rank first as to profits from mining and milling 
operations—apart from the premium upon gold—can¬ 
not be determined until the Hollinger annual report 
is forthcoming. At any rate the working revenue of 
the Hollinger—including the gold premium—would top 
the score were the premium upon Canadian gold the 
same as was realized by the two outstanding Witwaters¬ 
rand companies. The bonus obtained by New Modder¬ 
fontein over the standard price for gold in the year 
ended June 30 was 44.2 per cent, whereas the Hol¬ 
linger premium in this calendar year may be about a 
quarter of that figure. 

In point of tonnage milled in a year, as between the 
Hollinger and the New Modderfontein, operating re¬ 
sults necessarily are contingent upon the grade of ore 
treated. The 1920 Hollinger average was $9.93 per 
ton. The New Modderfontein average for the year 
ended June 30 was almost the same. Seemingly the 
New Modderfontein production was about $10,600,000. 
But the Hollinger 1921 grade hardly will be maintained 
at the 1920 average; consequently the grand total of 
its production for this year may not attain to that of 
New Modderfontein. However, as Hollinger costs are 
lower than those of New Modderfontein were last year, 
the indications are that the Hollinger profits will be 
larger this year than those of its South African com¬ 
peer in 1920-21. 

That being so, with the milling record within reach 
of Hollinger—if not actually secured—and with the 
company’s current profit, not counting the premium, at 
the head of the list, the comparative ore-reserve posi¬ 
tion of the respective companies is of interest. In 
June, New Modderfontein ore reserves were estimated 
at 8,884,600 tons of 8.4 dwts.—say $76,000,000. De¬ 
velopment is proceeding with satisfactory results, the 
ore extracted being more than replaced, for the time 
being. That part of New Modderfontein area that re¬ 
mains undetermined affords a further speculative 
factor—no doubt of ample proportions—whereas Hol¬ 
linger vein structures do not lend themselves so 
readily to estimates beyond known quantities, however 
confident may be the management that the upper work¬ 

ings of the mines are far removed from exhaustion. 
Not long ago a responsible member of the staff told 

the Hollinger directorate that if he was given another 
thousand men the management could be profitably em¬ 
ployed for five years in the development and mining 
of the section above the 425 level; that a further five 
years with a correspondingly large crew could be de¬ 
voted to lower levels, and that the 1,250 level would be 
ready for stoping in a third five-year period. After 
two years had elapsed, the management, at the end of 
1920, admitted there was 3,063,153 tons above the 800 
level, of which 1,433,400 tons was above the 425 level, 
and that estimate set aside all ore of $6 and under. 

At the close of the ninth year of crushing, when labor 
was scarce, it was necessary last year to mine, below 
the 425 level, only 261,377 tons of the 649,013 tons 
milled. Assuming that the greater part of the tonnage 
milled continues to come from the upper levels, the 
fact that there is nearly as much ore in reserve above 
the 200 level as is allotted to the section below the 800 
level suggests more than need be assumed. 

Perhaps a better index to the attitude of the Hol¬ 
linger directorate and management is their fixed pur¬ 
pose to increase their milling capacity to the extent of 
a further 2,000 tons per day. New Modderfontein’s 
crushing capacity now is 105,000 tons per month. 
Latterly, the Hollinger has exceeded this, a stamp duty 
of as high as seventeen tons a day being a measure of 
operating efficiency. This became possible by the in¬ 
stallation of secondary crushing facilities, rolls, and 
ball and tube mills, demonstrating that on such ores 
the use of stamps hereafter can be discontinued. 

General Manager Brigham is fully convinced that 
stage crushing of the newer sort as practiced at other 
plants in the Ontario North Country will obviate the 
more expensive installations adopted by the Hollinger 
and Dome companies. Before Hollinger has increased 
its milling output, though, more tanks will have to be 
provided and other metallurgical features augmented. 
Meanwhile, and of acutely urgent importance, is the 
matter of an assured supply of hydro-electric power. 
As it is, costs are high and must be brought down if 
Ontario gold mines are to operate advantageously. 

Unfortunately, an agrarian provincial government 
fails to recognize the relationship of such mines to the 
common weal. To crush a million to a million-and-a- 
half tons annually is an undertaking of magnitude. 

' Adequate power is a prerequisite. Because the mines 
of the Hollinger company are capable of unprecedented 
production, and might ignore ordinary factors of costs, 
comparisons are somewhat disadvantageous for other 
companies by whom lower wages and cheaper supplies 
would be welcomed. 

At the moment, the power problem is deterrent to 
further expansion. Otherwise, Hollinger properties in 
their upper levels demand aggressive development be¬ 
fore deeper operations are extensively undertaken. Ap¬ 
proximately half a million tons, worth about $5,000,000, 
is broken in stopes. Therefore it rests with the govern¬ 
ment and power companies, and rational labor, to place 
the Ontario gold industry upon a firmer footing, a foot¬ 
ing that will be a better incentive for the investment of 
more new capital throughout districts in which the 
precious metal is widely distributed. Few precious-, 
metal mining companies can point to a combined liquid 
treasury and reserve of broken ore equivalent to 40 
per cent of the nominal value of issued capital. 
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The Santa Barbara 500-Ton Mill for Concentrating 
Lead Carbonate Ores 

Carefully Planned Flow Sheet at the American Smelters Securities 
Concentrator Provides Coarse Reduction in a Gyratory and Disk 
Crusher, Grinding in a Rod Mill, and Tabling of Closely Sized Pulp 

By Fred M. Heidelberg 
Written for Engineering and Mining Journal ” The new milling plant of the American 

Smelters Securities Co. at Santa Barbara, Chi¬ 
huahua, Mexico, with a daily capacity of 500 

metric tons, has just been finished and is now being 
brought into co-ordinated operation. This plant was 
built to treat the carbonate ores of the mines in the 
district, besides several old and weathered mine and 
mill tailing dumps, and is supposed to embody all the 
improvements that modern milling practice affords for 
the treatment of this class of material. Lead carbonate 
is the principal constituent of value in the material to 
be treated. Gold and silver occur in small but paying 
quantities, and copper and zinc are present in minute 
amounts. The valueless material in the first ore to be 
treated is estimated to contain 60 per cent silica, 7 per 
cent lime, 9 per cent iron, and 3 per cent sulphur. 

The determination of the flow sheet required much 
time and study. Representative samples were sent to 
the company’s test laboratory and were subjected to 
every possible treatment that was considered of any 
value. A record of each test was systematically kept, 
and smelter balance sheets were prepared from the 
results as though that class of product had actually 
been sent to the smelter. 

It was not considered safe to construct a mill from 
the flow sheet of the test laboratory, for conditions 
there were more nearly ideal than would obtain in a 
large mill. Consequently, a large shipment of this 
same ore was sent to the company’s test mill, so that 
a continuous test of several weeks could be made under 
as nearly actual operating conditions as possible. The 
test mill was so arranged that the ore would be treated 
with the same flow sheet as was found most desirable 
in the test laboratory. The results of the test mill then 
gave reasonable assurance that the same results could 
be obtained in a mill under actual operating conditions, 
and that the experimental flow sheet could be adopted 
on a large scale. The final mill flow sheet was then 
formulated, in which was determined the number of 
machines required to handle the tonnage to be treated 
under each operation. This flow sheet is shown in 
Fig. 1. 

Special attention is called to the method of obtaining 
the tonnages of the fine-grinding department. Here, 
there is an accumulated return to the rod mills from 
the screen oversize. To determine the amount of this 
return, several assumptions were made. First, that 
all ore be crushed to minus 2 mm. Second, that the 

TABLE I. ELEVATOR DATA 

Material 

Solids in 24 Hours Water in 24 Hours 

Elevators 
Metric 
Tons Cu.Ft. 

Metric 
Tons Cu.Ft. 

Screen oversize (2). . 670 14,740 968 34,074 
Screen tmdersize (2). . 525 11,550 2,100 73,920 
Sand tailing (2). . 285 6,270 2,321 81,699 
Slime (2). . 180 3,960 720 25,344 
Sand middling (1). . 40 880 120 4,224 
Concentrate (1). . 67 1,072 353 12,426 

WejRht of ore = 100 lb. per cu.ft. = 22 cu.ft. per metric ton. 
Weight of water = 62.4 lb. per cu.ft. = 35.2 cu.ft. per metric ton. 
Weight of concentrate = 137.5 lb. per cu.ft. = 16.0 cu.ft. per metric ton. 
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48,814 58,579 2-14 390 520 12x6x61 246 112 45.6 
85,470 102,564 2-18 390 520 16x7x71 467 197 42.2 
87,969 105,563 2-18 390 520 16x7x7i 467 203 43.0 
29,304 35,165 2-14 390 520 12x6x61 246 68 27.7 

5,104 6,125 1-18 390 260 16x7x7i 467 24 5.1 
13,499 16,198 1-18 390 260 16x7x7i 467 62 13.3 

Location 
Head of Conveyor No. I 

Crushing plant. 

I 
Fine-ore bins. 

Hnfr«ruBhing floor. 

Rod mills. 

Upper elevator and screens.... 

Table floor. 

Lower elevators 

Sand tables.... 
Pump house.... 

Ineline tram. .. 

TABLE II. 
Total Est. 

Hp. 
Machines Driven Req’d. 

Conveyor No. 1 8 
No. 5 gyratory crusher, 48-in. Symons 30 i 

hor. disk crusher, conveyor No . 2 60 } 
and shafting. 10] 

Conveyor No. 3. 15 
f Belt feeder and shafting. 4 1 
I 2 trommeb. 4 ) 
I 2 Duplex shovel wheels. 4 j 

2 5x10 rod milla. 180 
8 Cole screens. 8 1 
5 elevators. 50 f 
1 mech. split, and line shafts. 15] 
30 Deister tables and shafting. 24 
5 elevators. 50] 
10 Ddster tables. 7 
2 mech. wUt. and all shafts .... \ , c 
1 class “C” Duplex classifier.... / ' ^ , 
Model “D” classifier. 5 ' 
4 centrifugal pumps. 20 
1 centrifugal pump (return water) . 5 
3 50-ft. Dorr thickeners. 6 
Incline tram. 

MOTOR 
No. 

LIST 
-R.P.M.- 

of Rated No. FuU 
Motois Hp. Load Load 

1 15 900 865 

1 100 720 690 

1 25 720 690 

1 15 900 865 

2 100 600 570 

1 75 720 690 

1 ■ 25 720 690 

1 75 720 690 

1 10 900 865 
4 15 900 865 
1 10 900 865 
3 3 1,200 

1 22 900 '865' 

Pulley 
Frame 

No. Type 
ICT 

Form 
10x61 322 B 

21x9 15 I K 

13x9i 336 KT B 

10x6} 322 KT B 

18x17 15 I M 

16x17 14 

13x9} 336 KT B 

16x17 14 

8x5} 312 KT B 
Direct. 322 KT B 
14x7 312 KT B 
4}x4} 160 KT B 

10 I.T.C. M 
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Concrete receiving bins 
; (500Met tons cap.) 

^.Ore haulage track 

• ; WOriizIy 

iL.i.i.'iiiii.i 111 I M9Cullygyratory 

Circular fine ore bin 
(500Met tons cap) 

■30’-0"Dia.x24’-0'’ 

S ’’Cone, elevator..^ - 

CorKentrate ae-verter/nq. 
bins i 

Lit, 

Ih li'- ’ ‘i 

-Concentrate loading track 

Tonnages shown are on a 500metric tons 
feed, probable feed will be 600 metric tons 

Experimental 
flotation 

plant 

fig. 1. F'LOW SHEET OF THE CARBONATE MILL AS BUILT 

rod mills crush all feed to 50 per cent minus 2 mm. 
Third, that the feed to the trommels would be 40 per 
cent oversize, which would be fed to the rod mill direct, 
and 60 per cent undersize, which would go to the screens, 
with an assumed sizing of 25 per cent minus 2 mm. 
and 75 per cent plus 2 mm. Fig. 2 shows how this was 
derived by assuming definite returns. It will be seen 
that instead of the 500 tons’ feed to the rod mills that 
would ordinarily be considered, the actual load of 870 
tons accumulates for a 24-hour period. Practical oper¬ 
ations can approximate these results or they can be 
made greater or smaller as conditions dictate. 
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4th ” ** ’* ** * 40 ” » •» .. - 
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Celtxrten awrsiij tiST Ori^Fttacrushta SOOT 
"OYtrsm Ckvator'Ibnnage Return of kid Tails 1ST. Cole Screen Undersize RtturnofkidJails 2ST. 
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Assumptions:- 
iSVo Trommel undersize will be -Imm. 
Rod kill will crush feed to SO‘/o-2mm andSOVotZmm. 

FIG. 2. CALCULATION OF TONNAGES, CRUSHING AND 
SCREENING DEPARTMENT 

The water flow sheet as shown in Fig. 3 was next 
formulated to give the necessary information for water 
consumption and also pulp loads. The water added at 
a machine was assumed as the maximum actually 
obtained in economic operation. The machines taking 
the largest quantities of added water are the hydraulic 
spigot classifiers and the tables. The screen oversize 
requires the next largest amount of water. 

Some of the more important pulp dilution assump- 
tions are as follows: 

Raiii 
Silids: 

Ratio, 
Solids: 

Material Wa*er Material Water 
60:40 25:75 

Screen undersize to elevat ors 20:80 Slime-table feed. 20:80 
Model “D” Dorr Classifier Concentrates. 16:84 
sands. 70:30 Tailings Dorr classifier .sand.. 70:30 

Launder classifier feed. 
Sand-table feed. 

40:60 
25:75 

Tailings to dump. 50:50 

The total water added is 6,929 metric tons per 24 
hours, or 1,273 gal. per minute, uniform flow. Total 
water recovered is 6,327 metric tons per 24 hours, or 
1,163 gal. per minute, leaving a loss of 602 metric tons 
or 110 gal. per minute. The ratio of tons of water to 
tons of ore in circulation is 13.8:1. The ratio of gallons 
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of water per minute to tons of ore in circulation is 2.55. 
An elevator data sheet, as shown in Table I, was 

formulated from the mill flow sheet and the water flow 
sheet. The cubical contents of both the ore and the 
water in the pulp were used in obtaining the capacities 
of the elevators. The weight of the solids, or ore, was 
figured at 100 lb. per cubic foot, or 22 cu.ft. per metric 
ton, and water was figured at 62.4 lb. per cu.ft., or 
35.2 cu.ft. per metric ton. Concentrate was figured at 
137.5 lb. per cu.ft., or 16 cu.ft. per metric ton. 

The motor list had to be prepared ahead of the usual 
time, because of poor deliveries of that class of electrical 
material at the time this mill was designed. A tentative 
sketch of the proposed mill was made, to get the proper 
grouping of machines to be driven by each motor. 
Table II shows this motor list as it was prepared; 
is an excellent reference sheet, giving all the necessary 
information in an easily obtainable form. The probable 
horsepower of each machine 
is recorded, besides all in¬ 
formation d e s c r i bing the 
motor. ♦ 

After the preliminary work 
just described had been done, 
the results were given to 
David Cole, a consulting en¬ 
gineer of El Paso, for use in 
designing the mill. Mr. Cole 
is a veteran in milling prac¬ 
tice, and there are few mills 
in the Southwest that do not 
bear some evidence of his in¬ 
fluence. 

The general layout of the 
entire plant is shown by Fig. 
4, which gives the relative 
position of all departments 
entering into the treatment of 
this ore, besides many dimen¬ 
sions that may be of value to 
the reader. All dimensions 
are given in feet and inches, 
and all elevations in meters. 
The mill proper is shown in 
plan by Fig. 5 and in eleva¬ 
tion by Fig. 6. These draw¬ 
ings will enable the reader 
better to understand the more 
detailed description of the 
various departments of the 
mill that follow. 

The ore is brought from 
the mines and dumps in the 
regulation ten-ton side-dump 
cars, on a narrow-gage track 
that leads over the receiving 
bin. This bin, shown in Fig. 
7, is of concrete and is of 
flat-bottom construction, with 
inside dimensions 17 ft. wide, 
13 ft. high, and 60 ft. long. 
The wall is a tapering rein¬ 
forced concrete slab 4-in. 
thick at the top and 9 in. at 
the bottom. This slab is sup¬ 
ported every 15 ft. by rein¬ 
forced beams 15 x 22 in., 
with a tiebeam across the 

top which is of sufficient strength to carry the ore 
trains. Parts subjected to wear will be provided with 
a timber protection. Eight openings in the bottom of 
the bin feed the ore into a traveling hopper which 
delivers it on to a 24-in. belt conveyor, the head end 
of which discharges the ore into the coarse-crushing 
plant. 

The coarse-crushing plant consists of a building 77 ft. 
long by 30 ft. wide, in which are the No. 5 McCully 
gyratory crusher and the 48-in. Symons horizontal 
disk fine-reduction crusher. The basement contains the 
crusher discharges and the drives. The operating 
floor is proportioned to provide for the repair of the 
crushers. Trolley beams and chain blocks over the 
crushers are provided to facilitate the moving of 
heavy parts. 

The 24-in. conveyor from the receiving bins feeds 
the ore on a standard bar grizzly, set for li-in. product. 

MILL FEED 500 METRIC TONS IN 24 HOURS 

3007:So//</s\. 
Acld-4487.Water\ ''' 

]p70T. Solids 
•' \968 T. Water 

.■2~Trommel5 

\200r Solids 
''\2OOT. Water added 

,'2Dup. Shove! wheels 

[iO%-8mSolidS‘(0% , oana 

Add-lOn » 

''2-5x10- C.B. Rod Mills 

6-Cole 
screens -feed [Ino T. Solids 

\l823T.Water 
^ AddlTIT « 

Y-.\645T.Solids 
\add645T. Water 

\lOWo-425T.Solids 40% 
\^0%-l82T.Wate, 
Add 454 T 

2-8 Spig. Classifier__ 

Add I568T. Hydrau/ic water^j 

365 T. Solids 25%l 
mST. Water 75%J'" 

285T.Solids\ 
232i T. Water y\^ 

Sgnd--'^ 

40TSolids 25fo\ 
'^"’\S0%40r.Hi,ter\ T 

Add80T '• 

iS"Elevator..— 

25T5olids\ 
323T.Water\'' 

4-Deister 
ckan-up tables 

X \SO%-IST.Solids 16% 
□ \50%-IST.Wale,' 

Add6ST 

'* 2-l8"Elevators 

'7SST. Water 

f525T Solids » 20 Vo 
\2iOOT. Water =eOVo 

Zy2-I8 "Elevators 

Class ''D’'Duplex Classifier 

^''■Sands{^'’'o'^^^^Oofids 50% 
^'^^\3po l22T.Water\roo. ^ 

Add-1637 " I n 
Cone Dewater.-’' 

342 T. Water 
recovered 

L,(57r5o//’ioS 
[117 Water 

WATER* ADDED | 

LOCATION 
njow 
PER 

Z4HR. 

MLS. 
PER 
HIN. 

trommel oversize 200 37 
" undersize 448 82 

Rod mills 207 38 
Cole screen feed 277 51 
" » oversize 645 119 

Class ”0”Duplex classifier 454 83 
Hydraulic Spig, classifier 1568 288 
Sand table wash water 1306 240 

" " middlings 80 15 
>■ concentrates 170 31 

Mids. table wash water 218 40 
” »’ concentrates 65 12 

Siimes tables wash water 870 160 
” ” concentrates 51 9 

ClassX”Duplex classifier 163 30 
Evaporation&Gen. use 207 38 
Total water circulatinq 6929 1273 

WATER RECOVERED | 

LOCATION 
MTONS 
PER 

^4HR. 

ULS. 
PER 
MIN. 

2-Dorr thickeners 4506 828 
/. 1326 244 

Concentrates dewatering bins 342 63 
Miscellaneous use (sump) 153 28 
Total water recovered 6327 1163 

WATER LOST | 

LOCATION 
H.T0N$ 
PER 

24HR. 

6ALS 
PER 
MIN. 

Sand tailings 285 52 

Concentrates 11 2 
SUme tailing 252 46 

Evaporation 54 10 
Total water lost 602 no 

Exp.Ftotatior^ 
plant 

AH tonnages are in metric tons 
Water in circulation 6929 ,» » 

Ore feed "lUlF’ ^ 

PIG. 3. WATER FLOW SHEET AND SUMMARY 
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'C.L.ofbin ^l.of 

■ 8-0'^20-0"Tank 
' /8000 6a/. 

2-S0’-0''Dia 
.^y-Dorr Thickeners 

„ El. Top tank miV},^. 

The oversize of this grizzly feeds into the No. 5 McCully 
gyrator crusher, which is set to give a li-in. product. 
The crushed product and the screen undersize discharge 
onto a 24-in. inclined belt conveyor preparatory to feed¬ 
ing the Symons crusher. As a protection for the 
Symons crusher the head pulley of the 24-in. belt con¬ 
veyor was made a 30-in. diameter magnetic pulley. 
This pulley will take out all magnetic iron that passes 
over the belt. Non-magnetic iron .will go on with the' 
ore! Consequently, if non-magnetic iron is used about 
the property, special care must be exercised to see that 
it does not find its way into the ore. I have seen several 
large pieces of iron that have gone through Symons - 
crushers and emerged flattened to a size equivalent to 
the space between the disks. The unnecessary wear on 
the disks and the probable damage to the bearings are 
sufficient reasons for taking precautions. 

The plate screen takes its feed from the 30-in. 
magnetic pulley. This screen is nothing more than a 
manganese steel plate, full of li-in. holes. When in¬ 
clined at 40 deg. this plate will give an undersize of 
minus I in. The oversize from this screen feeds the 
48-in. Symons crusher, the disks of which will be set 
to give a product of minus i in. if possible. The screen 
undersize and the crusher discharge fall on an 18-in. 
inclined belt conveyor which delivers the product to 
the mill bin. ^ 

Redwood Tank Used for Mill Bin 

The mill bin is a departure from the ordinary bin 
construction, in that it is a redwood tank, 30 ft. in 
diameter by 24 ft. high, and is lined with timber to 
take the wear of the ore. On the bottom of this tank 
is a hopper with a gate through which the flow of ore 
is regulated to the belt feeder by means of a hand wheel 
on the hopper. The belt feeder is a short inclined 
24-in. belt conveyor that discharges on to a hog-back 
splitter, one-half of the ore going to each of two 
trommels. 

The trommels are of the revolving-screen type, 48 in. 
in diameter, and 6 ft. long. The screen is a plate with 
^-in. punched holes, which will give a product of minus 
d in. The undersize goes to the Cole screens to be sized 
while the oversize goes into the duplex shovel wheel. 

The duplex shovel wheel acts as a dewaterer and a 
chip screen. The construction is simple and inexpen¬ 
sive. If necessary it can be made by putting paddles 
on an ordinary pulley and placing it in a spitzkasten. 
In this particular operation the wheel was a special 
design of cast iron 30 in. diameter by 8 in. wide, with 
brackets to take the paddles, which were of i-in. plate 
by 10 in. wide. The spitzkasten was built of wood. 
Fig. 8 shows the general construction and detail of 
the shovel wheel. The overflow goes to the Cole screens, 
so that any slime may be saved, and the sand is fed 
direct to the rod mill. 

The Cole-Bergman rod mill is 5 ft. in diameter by 

'C.L.5fanc/arcf gage loading track 

FIG. 4. GENERAL LAYOUT OP MILL 

10 ft. long. Although this mill is of a new design 
and few data as to its performance are at hand, Mr. 
Cole gave every assurance that a cheaper power cost 
could be obtained with this machine than with any 
other. This mill is to turn at 19.8 r.p.m., and is driven 
by a 100-hp: motor with a Lennox drive, which allows 
the motor to be placed within 6 ft. of the pulley on the 
rod-mill pinion shaft. The mill is to be operated under 
such conditions that it will grind to 50 per cent minus 
2 mm., unless conditions warrant different results. It 
may be of interest to state that plain liners cannot be 
used in a rod mill, for the load will oscillate back and 
forth and wear out the liners in a few days. This 
actually happened when this mill first was started. A 
new design of liner, as shown by Fig. 9, with large 
offsets that would keep the load from oscillating, was 
then put in, and the trouble stopped. 

The 2-mm. screening system consists of eight Cole 
oscillating screens. These screens are of low first 
cost, easily constructed and repaired, and are good 
screens when running wet, as the water is being con¬ 
stantly thrown against the bottom of the wire cloth, 
thus aiding in getting the particles through the mesh. 
The feed to these screens consists of the entire output 
of the rod mills and the trommel undersize. The un¬ 
dersize from these screens is elevated by two 18-in. 
belt elevators to a Class “D” Dorr classifier preparatory 
to tabling. The oversize is elevated by two 14-in. belt 
elevators and returned to the shovel wheels to be 
dewatered and ground further. 

It is to be noted in Fig. 2 that of the trommel under¬ 
size of 300 tons, 225 are plus 2 mm. If this condition 
is approximated it will probably be better to screen the 
trommel undersize to minus 2 mm., and pass the plus 
2-mm. product directly into the shovel wheel, or to 
replace the trommels entirely with 2-mm. screens and 
pass all the oversize into the shovel wheels. This will 
eliminate the elevating of 225 tons a day a distance of 
about 50 ft. by the two 14-in. elevators, will reduce the 
wear on the launder system, and also reduce the amount 
of water necessary to make this coarse material flow. 
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The classifying system for preparing the pulp con¬ 
sists of one Model “D” *Dprr classifier and two launder 
classifiers each containing eight Deister hydraulic cone 
classifiers. The function of the Dorr classifier is to 
remove the slime from the pulp. The exact size of classi¬ 
fication will be determined during operation. The sand 
from the Dorr classifier is fed into the launders to be 
sized by the hydraulic cone classifiers. About four 
sizings will be made. This was considered necessary, 
because experience in tabling has shown that the separa¬ 
tion is better when the pulp fed to a table has narrow 
size limits. The overflow from the Dorr classifier and 
the launder classifiers is conducted to two 50-ft Dorr 
thickeners to be thickened preparatory to treatment on 
the slime tables. 

The tabling system is the only means of separation 
originally intended for this mill. Three classes of 
material are to be treated by the tables—^viz., sand, 
middling (in size), and slime. The Deister Plat-0 table 
was chosen because the same table could be adapted 
to the treatment of these three classes of feed. It was 
therefore possible to simplify the scheme, besides reduc¬ 
ing the expense of repair parts that would be necessary 
were several kinds of tables used. Right-and-left-hand 
tables were used to give a better grouping for a minimum 
space, and better operating conditions could be secured 
because of the reduction in the number of operating 
aisles. 

The sand tables, twenty in number, receive their feed 
from the sized pulp from the classifier launder. The 
first sizing, representing the large particles, is fed to 
a four-way mechanical splitter, each split supplying 
material to a pair of tables. Thus eight tables are 
supplied with the first sizing. The second, third, and 
fourth sizings are each fed to a group of four tables 
by means of two half-splits. There are three products 
from the sand tables, concentrate, middling, and sand 
tailing. The tailing is elevated by two 18-in. belt 
elevators to a Model “C” Dorr classifier, the function 
of which is to dewater the tailing, besides reclaiming 
any slime that may be present. The classifier overflow 
goes to the two 50-ft. Dorr thickeners, and the sand 
is taken to a storage dump for probable future treat¬ 

ment. The middling from the tables is returned to the 
rod mills to be reground, after it has been put over 
four middling tables, where any valuable constituents 
are removed. 

The slime tables, sixteen in number, treat the thick¬ 
ened product from the two 50-ft. classifier-overflow Dorr 
thickeners. This thickened pulp is laundered to two 
14-in. belt elevators that elevate it to a distributing 
launder. The pulp is halved to two four-way mechan¬ 
ical splitters, each cut of the splitter supplying a pair 
of tables. There are two products from these tables, 
concentrate and slime tailing. The tailing is to be 
thickened in a 50-ft. Dorr thickener, from which it will 
eventually be taken to be treated in an experimental 
flotation plant. 

Concrete Filter Tanks Dewater the 
Concentrate 

The concentrate dewatering system is worthy of note, 
as it is a departure from usual practice. It is situated 
at the lower end of the mill and consists of seven con- 
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Crete tanks, approximately 4 ft. 6 in. high, 12 ft. wide, 
and 35 ft. long. A steel door is provided in one end 
of each tank to allow concentrate to be taken out with 
wheelbarrows. The bottom is provided with a steel 
grating 3 ft. 2 in. wide by 28 ft. 2 in. long, upon which 
is placed coco filter matting for drainage. A filter is 
also provided in one corner of each tank to drain the 
water vertically. Outside these tanks is a concrete 
platform, level with the bottom of the tanks and even 
with the floor of railway cars on the loading track, which 
allows the concentrate to be wheeled directly into 
the cars. 

The concentrates from the sand, middling and slime 
tables are all collected onto a shaking launder deliver¬ 
ing to a short 18-in. belt elevator which elevates this 
material sufficiently to discharge it to a traveling laun¬ 
der. This distributes the concentrate over the seven 
tanks. The launder from the elevator extends over one 
end of the tanks, and at seven different points there 
are tongues to divert the concentrate from the launder 
to 4-in. pipes. These discharge into the traveling laun¬ 
der, so that any tank may be filled by setting the divert¬ 
ing tongue in the main launder to feed into it. The 
traveling launder is provided with six pipe discharges, 
so as to give an even distribution in the tank and not 
allow the concentrate to pile up in one spot. The end 
of this launder is open, making it possible for the con¬ 
centrate to be deposited near the end of the tank. 

The construction of the traveling feature of this laun¬ 
der is simple. The launder is supported on a pair of 
trusses, which are carried by a pair of crane wheels at 
each end. • These wheels travel on 16-lb. rails supported 
on 6 X 8-in. beams spaced 29 ft. 8 in. centers. A crank 
and gear arrangement at one end provides the means 
for moving the traveling launder from one tank to 
another. 

Support for Shaking Launder of Novel Design 

The shaking launder, into which all concentrates 
gather, is a somewhat novel feature developed by ex¬ 
perience. Fig. 12 shows the support of this launder 
as designed by Mr. Cole. A strap about the launder 
is bolted to a 1 x 8-in. maple board, which is reduced 
in cross-section both in width and breadth near the 
middle. This gives a flexible support for the launder 
and eliminates the endless trouble experienced in other 
methods of supporting shaking launders. The shaking 
is obtained with a head motion similar to table head 
motions, except that it must be very much heavier if 
the launder is of any length. A shaking launder is 
used where sufficient fall cannot be had to use an 
ordinary launder. In this particular operation the 
slope is I in. to the foot. 

The elevator details may be worthy of note. The 
same general specifications were used in all the elevators, 
only the belt and buckets varying in size. The boot is 
of concrete and is provided with a 6-in. pipe for wash¬ 
ing when necessary. The comers of the housing are 
made of 2 x 12’s, to which are nailed the tongue-and- 
groove siding. The inside dimensions of the housing 
are 2 ft. 8 in. wide and 6 ft. 7 in. broad inside the 
2 X 12’s at corners. The discharge box is 3 ft. 2 in. 
wide and extends 6 ft. below the center of the head 
pulley. The outlet is 1 ft. 9 in. above the bottom of 
the box. This box is made unusually large, so that 
all wear may be taken by the contained pulp. A pulp 
drain shed is provided over both shafts where they go 
through the housing, to keep the shafts clear of water 

FIG. 9. CROSS-SECTION OF MANGANESE-STEEL LINER 

FOR 5 X 10-FT. COLE-BERGMAN ROD MILL 

and sand. All head pulleys are 48 in. in diameter, A in. 
crown, with a 3-in. flat space on face on center of 
pulley, and are keyed to a 4{S-in. x 7-ft. 2-in. shaft by 
two li X I-in. keys placed 120 deg. apart. Bearings 
were provided on 10 x 12’s spaced 4 ft. 6 in. centers. 
All tail pulleys are 36 in. in diameter, with a l-in. 
crown, and flat space of 3 in. on center of face. These 
pulleys are supported on a 311 x 5-ft. shaft with bear¬ 
ings at 3 ft. lli-in. centers. A 60 x 10-in. pulley on 
the head pulley shaft provides for driving the elevators 
without gear reduction. 

The thickening and water-reclaiming system consists 
of the two classifler-overflow Dorr thickeners, the slime¬ 
tailing Dorr thickener, and the concentrate^water set¬ 
tling tanks. By consulting the water flow sheet. Fig. 3, 
it is seen that the pulp to the classifier-overflow thick¬ 
eners in twenty-four hours is estimated at 180 metric 
tons of solids and 5,226 metric tons of water, and that 
a recovery of 4,506 tons of water will be obtained. If 
each tank takes half the pulp, the speed of rise in the 
tank of recovered water will be 55 cu.ft. per minute, 
which is equivalent to a velocity of about in. per 
minute, or, if all pulp goes to one tank, the velocity 
would be ii in. per minute, which is the maximum. 

For the Dorr thickener handling the slime tailing, 
the pulp in twenty-four hours amounts to 168 tons of 
solids and 1,578 metric tons of water, of which 1,326 
tons is recovered. The recovered water in this oper¬ 
ation will have a speed of rise of 32.4 cu.ft. per minute, 
or a velocity of less than 4 in. per minute. 

All the thickeners are of redwood, with outside diam¬ 
eter of 50 ft. and staves of 10 ft. They are supported 
about 3 ft. from the ground on heavy timbers, to allow 
for drying and repairs. The mechanisms were fur¬ 
nished by the Dorr company and are driven by a 3-hp. 
motor with a speed of 1,200 r.p.m. A reduction is 
obtained sufficient to give the blades in the tank a 
speed of one revolution in about twelve minutes. The 
mechanism is supported over the tanks on trusses of 
8 X lO’s. The overflow from each set of thickeners 
is conducted to a 20-ft. diameter dear-water tank, from 
which the water is pumped back into the water system. 

The duplex settling tanks for the concentrate are of 



December 31, 1921 Engineering and Mining Journal 1057 

concrete, each about 4 ft. deep, 10 ft. wide, and 60 ft. 
long. At the overflow end the outside walls extend to 
make a tank 4 ft. x 4 ft. x 20 ft. 6 in. long. Adjacent 
to this is the pump house, in which are centrifugal 
pumps for returning the water to the water system. 
The pulp from the concentrate dewatering system is 
conducted to these settling tanks, first running into one 
and when that is full the ladened water is turned into 
the other. 

Ample Provision Made for Water at 
Constant Pressure 

The water system need only be outlined. The water 
flow sheet shows that 6,929 metric tons have to be 
maintained in circulation for the twenty-four hours, 
and that 6,327 tons are reclaimed and 602 tons lost. 
Approximately all the water recovered comes from 
the classifier-overflow thickeners, the slime-tailing thick¬ 
ener, and the concentrate-water settling tanks. A large 
storage tank, built of rubble masonry, has been con¬ 
structed on the hillside to keep the necessary amount of 
water in reserve at a proper pressure. Make-up water is 
supplied by the mine pumps. Two lines lead to the 
mill, and all mill pumps discharge into one or the other 
of these lines. All fire connections are directly on these 
lines. The mill supply water, however, is kept at a 
constant pressure by means of two separate pressure 
tanks placed in the highest part of the mill. They are 
connected to the supply lines and kept full by means 
of float valves. All the water for milling operations 
is drawn from these tanks, thus insuring ideal con¬ 
ditions for constant water feeds. 

The mill building may be described as a wooden 
superstructure supported on a concrete substructure. 

FIG. 10. METHOD OF SUPPORTING SHAKING LAUNDER 

The table floor is of reinforced concrete, with slabs 6i 
in. thick, reinforced both ways to take the load. The 
beams supporting these slabs are 12 x 18 in. Slab rein¬ 
forcing is i-in. and column reinforcing i-in. square 
bars. The columns supporting this floor are 12 in. 
square. The basement under the floor was so made 
as to provide for the requirements of the launders and 
drives. All floors on the ground are of concrete and 
slone § in. to the foot, so that they may be self-drain¬ 

ing. A tunnel through the center of the mill connecting 
the two elevator pits provides for the proper drainage 
of the entire mill. 

The superstructure is supported on 10 x 10-in. 
columns or posts that are surmounted by 10 x 10-in. 
struts. The trusses over the table floor are of 10 x lO’s 
and cover a span of 43 ft. 6 in. Corrugated galvanized 
iron is used to cover the building throughout. Rubber- 
glass sections were used instead of glazed windows. 

Mountain of Sulphur in Pacific 
Almost contemporaneously with the issue of the man¬ 

date of administration for the islands of Nauru and 
Ocean, famous for their extensive and rich deposits of 
phosphate of lime, was the rediscovery of the great 
sulphur mountain of Vanua Lava in the Banks group of 
the New Hebrides, according to an article in Times 
Trade Supplement. The special agent necessary to 
change phosphate rock to a soluble state is sulphur. 
Superphosphate is the powdered and soluble article sold 
to farmers as a fertilizer. 

The mountain of Vanua Lava is one vast mass of 
sulphur. The height of the mountain, which forms an 
island in itself, is 1,600 ft., the area of the island being 
about 100 square miles. 

Vanua Lava, as part of the Banks group, is included 
in the administration of the Condominium government 
of the New Hebrides. The Banks group lies between 
the fifteenth and the twentieth degrees of south latitude 
and is situated about 900 miles from the Queensland 
coast. 

Twenty-five years ago- a French company began oper¬ 
ations on the mountain, employing competent engineers. 
The company built a long, substantial, coral-concrete 
wharf and a storehouse in a small bay at the foot of 
the mountain and constructed an aerial railway up 
the mountainside for nearly 900 ft. Hundreds of 
natives were employed in digging out the sulphur and 
hundreds more in carrying 50-lb. bags of sulphur to 
the railway terminus, whence carriers were sent rapidly 
to the storehouse on the bay. The first shipment of sul¬ 
phur sent to France paid handsomely, but the company 
suddenly left the field, giving as a reason that malarial 
fever of a malignant type made it impossible for white 
men to live on the mountain island. 

It was eventually stated, however, that the company 
had learned that the administration of the New 
Hebrides was not in a position to guarantee the company 
a monopoly, a prior right from an Australian engineer, 
the original discoverer of the commercial possibilities 
of the island, being in existence. Today this claim 
holds good, but Condominium law prevents any prompt 
commercial activities on the island. A British-Austra- 
lian company is now endeavoring to begin operations, 
and has opened up negotiations with the Condominium 
government. 

Maine Molybdenum Tested 
A study of the problem of milling Maine molybdenum 

has been completed at the Mississippi Valley Station of 
the U. S. Bureau of Mines. The “low-grade” ore was 
found to contain too little molybdenum to be of any 
commercial importance or worthy of further mill test¬ 
ing. Mill tests on the “high-grade” ore, analyzing 1.1 
per cent molybdenum, showed a recovery of 90 per cent 
of the molybdenum content; a concentrate being made 
which analyzed 85.8 per cent MoS. 
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The Permian Revolution in North America 
An Extremely Important Geological Event Which Produced Immense 

' Climatic, Geographic, and Geologic Changes in North America and the Study 
Of Which Gives a Wide Perspective on Ore Deposition in the Southwest 

, By J. R. Finlay 
Written for Engineering and Mining Journal That the folding of the Appalachian range 

in the East occurred in Permian times is a com¬ 
monplace of geological literature, but thus far I 

have found practically no reference to parallel events 
in the West. Of course it is well understood that an 
important change took place about that time all over 
the continent; but little prominence is given to the fact. 

In the summer of 1919 I found fossils of Pennsyl¬ 
vanian age in Holcomb Valley, a part of the San Ber¬ 
nardino plateau of southern California, in a region of 
widespread metamorphism. No one apparently had 
dared to assume that the crystalline marbles and 
gneisses of the coast region were Paleozoic. Patches 
of marble and large areas of highly crystalline schist, 
invaded by granite and pegmatite, twisted and folded, 
looking in every respect like the traditional “Funda¬ 
mental Complex,” occur all along the coast from San 
Francisco southeastward through the San Bernardino 
and San Jacinto mountains for a known length of 500 
miles. The discovery of Pennsylvania fossils showed at 
once that here was the localization of a post-Paleozoic 
dynamic event of the very first order. 

Southern California Batholith Formed 
IN THE Permian 

' It is well known that the Sierra Nevada batholith, 
to the northward of this region, and seeming to merge 
or have some connection with it, emerged at the end of 
Jurassic times. It is a question whether the southern 
California batholith is an extension of the same occur¬ 
rence; the final determination must be left to future, 
and probably extensive, investigation. All I am war¬ 
ranted in asserting with confidence is that the southern 
area of metamorphism originated between the close of 
the Pennsylvanian and the close of the Jurassic; but it 
is only reasonable to give the bases for the impression, 
which seems to have an increasing support of probabil¬ 
ity, that the principal mountain building and the erup¬ 
tion of the great southern California batholith occurred 
about Permian times, as a part of the world-wide revo¬ 
lution of that age; and that the Sierra Nevada bath¬ 
olith was a later and somewhat divergent one, perhaps 
a recrudescence of the same regional causes. 

One strong reason for supposing that the southern 
California batholith and the resultant range was formed 
about Permian times is that some great continental 
land barrier is required, apparently, to explain the cli¬ 
matic changes of that period. Desert conditions pre¬ 
vailed during, or at the end of, the Permian, all the 
way from the Grand Canyon to eastern Kansas. This is 
proved by positive chemical, stratigraphic, and paleon¬ 
tological evidence. Not improbably evidence might be 
found over a much wider area; or such evidence may 
have been destroyed in other regions by erosion or 
covered up by later sedimentation. Still the evidence of 
desert conditions on so large an area that it may rea¬ 
sonably be called a good fraction of the continent is 

undisputed and indisputable. Thus there is to be at¬ 
tributed to the later Permian a climatic situation very 
much like that of the present day. The corollary is that 
there must have been mountain barriers similar to those 
of the present. 

Enormous Volume of Western Sediments a Great 
Feature of the Paleozoic 

But the mountain barriers of the Permian must have 
been formed by the upheaval of a tract that had re¬ 
mained undisturbed as a seat of sedimentation, pre¬ 
vailingly marine, without any considerable outbreak of 
volcanic activity, without enough tilting of the strata 
or enough erosion to produce any noticeable unconform¬ 
ity in all the long ages of Paleozoic time. These barriers 
emerged through a field of sedimentation that is cer¬ 
tainly one of the greatest on the continent, and one 
of the most persistent; for in it from 30,000 to 40,000 
ft. of Paleozoic strata have been measured in various 
places by geologists. It was a continental marginal 
field that had been established firmly by the great world 
revolution that intervened between the Algonkian and 
Paleozoic cycles. 

No one can give these facts attention—the patent 
facts of enormous volume of sediment in the belt run¬ 
ning from Los Angeles northward through Inyo County, 
Cal., into central and eastern Nevada, western Utah, 
and thence northward,—^without being convinced that it 
is a big thing: one of the great geographic features of 
Paleozoic times. 

The land banner, which the investigator may presume 
to have interrupted this trough, cut across it at an 
angle, producing a new, or modified, configuration for 
the continent. 

Whatever supersedes al big thing must be a big thing 
itself. Let us bear in mind that we are discussing the 
Permian revolution, well known to have been one of the 
capital events of world history; which brought to a close 
the great Paleozoic cycle and produced immense cli¬ 
matic, geographic, and geologic changes. In North 
America wide areas that had been sea basins for inter¬ 
minable ages became continental areas. Continents 
are not formed casually; they have certain characteris¬ 
tics, one of which is the existence of a dominant moun¬ 
tain axis. It is reasonable, therefore, to search for a 
dominant axis of the Permian continent. I think it is 
found in southern California and that further investi¬ 
gation will prove it to be a major feature of the suc¬ 
ceeding history of the western part of the continent, 
and perhaps will give further knowledge of both general 
and economic geology. 

It is clear that extensive belts or zones of deposition, 
particularly of clastic sediments, must border on cor¬ 
respondingly great areas of erosion. Elevated regions, 
and especially mountain ridges, are the loci of many 
times more active erosion than low-lying plains. 

An ancient pressure ridge or batholithic zone of the 
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first rank seldom contains magmatic orebodies of great 
economic importance. The crystalline core has gen¬ 
erally been deeply eroded or even base-leveled. Ore 
deposits belong to a zone midway between the level of 
crystallization and the surface. The thorough meta¬ 
morphism might be called a process of mineral integra¬ 
tion and stabilization under great heat and pressure; 
ore deposition a process of mineral differentiation and 
segregation which is brought about by the escape and 
cooling of vapors or waters forced out by the crystal¬ 
lization that goes on below. If, therefore, erosion has 
reached the level of crystallization it will have swept 
away the zone of mineralization. Thus we should ex¬ 
pect what we actually find—very little ore along the 
main axes, but a great deal along their extreme flanks 
and in outliers from them, in subsidiary batholithic 
intrusions. 

It is germane to explain how this line of inquiry 
enters the field of economic geology. The best illus¬ 
tration is my own experience, although I have rarely 
claimed to be a geologist at all: it has enabled me to 
grasp the generalizations of the “magmatic” geologists. 
A steaming vent is one thing; its relation to earth move¬ 
ments, to the rock masses that it penetrates, to the 
formation of ore-deposits in extensive zones in which 
individual occurrences are apparently disconnected but 
really connected, is a much more important thing. I 
have found, for one instance, that the study of a nearly 
barren, or economically inconsiderable, area of bath¬ 
olithic intrusion like that of southern California (which 
I have called the Old Mohave Range) has been very 
enlightening by the comparison with important ore oc¬ 
currences in other fields. For example, it enables me 
to find a logical economic starting point in Lindgren’s 
generalizations on the ore deposits of New Mexico, where 
a group of intrusions of early Tertiary age follows a 
zone of mountain building through the whole length 
of the state; to perceive that geological processes have 
left this group in a very different stage than that of the 
metamorphic zone of the Permian; that only the super¬ 
ficial part has been exposed, and that it therefore con¬ 
tains possibilities for future discoveries which no longer 
exist in the deeply eroded parts of the older field. 

Moreover, it is enlightening to perceive that the same 
influences have operated in the whole Cofdilleran sys¬ 
tem, very likely from Alaska to Patagonia, making a 
practical tie between the ores of Butte and those of 
Leadville and Clifton, in that they are common off¬ 
spring of the events which brought the Mesozoic era 
to a close, just as the events of Permian time brought 
the Paleozoic era to a close. Twenty years ago I took 
such statements with a grain of salt, relegating them to 
the vague theorizings of academic professors: “Ore in 
sight,” “the estimation of ore deposits,” “the cost of 
mining,” were the practical things. I have been in 
situations where to mention a fault was to incur the 
suspicion of being a dangerous theorist—an imprac¬ 
tical high-brow. 

The Importance of Having a Perspective 

Obviously, the scope of one’s observations must run 
with the scope of one’s activities. The mine foreman 
has little to do with the changes that go on in a con¬ 
tinent; he is more interested in the changes shown by 
the round of holes. Within the sphere of a mine he 
is a better observer than a geologist, with longer and 
more anxious training. It is only when some phenom¬ 
enon, foreign to his routine, invades his mine that he 

must give place to someone of wider observation. If one’s 
business is to get out pay ore, his geological interest is 
reasonably confined to the difference between the foot 
wall and the hanging wall; what part of a vein is pay 
and what not pay. 

When one faces a larger economic problem—let us 
say, for instance, the consolidation of all the mines of 
a district for the purpose of working that district as a 
whole—he enters upon a different stage; the vein to 
which he has heretofore given exclusive attention is 
merely a sample; its peculiarities become trivialities; 
he begins to look for the signs, the limitations and the 
origin of all the veins. The crack in the rock which 
had been his economic field now becomes a mere crack 
in the rock; he is astounded at the multiplicity and vari¬ 
ety of cracks; he sees that all deposits are not in 
cracks; he begins to look for a general cause. He finds 
it in a batholithic intrusion and is very glad to find 
it. That sort of talk no longer causes the suppression 
of snickers; it is practical. 

There comes to many a man a still wider stage, in 
which one has to do with the resources of a state or 
of a nation. He now deals with the development of 
districts, just as before he dealt with that of deposits. 
He now brings into play a new mental element; the 
historical element; general tendencies, advance or de¬ 
cline. If he cannot meet the historical point of view 
in this field he must remain a tyro and a muddler. The 
historical point of view is the observation of tendencies 
and of averages, of progressive and cumulative change; 
it is the mainspring of the science of geology, of all the 
sciences that deal with evolution; it is essential to the 
economist, to the management of great business, just 
as it is to the scientist or statesman. 

It seems that all lines of effort, however specialized, 
have a final meeting place in the field of human interest. 
One may assert positively that the economic geologist 
who pursues his subject successfully will reach a stage 
where he finds general geology more practical than spe¬ 
cialized geology. It is easy to define that stage; it is 
where it becomes important to see the proportion of 
things. 

Bureau Studying Lean Iron Ores 
The work of the Bureau of Mines on iron ores is 

directed chiefly toward devising means for utilizing 
extensive deposits of low-grade ores than cannot be 
smelted profitably by present methods. The North 
Central mining experiment station of the Bureau of 
Mines, at Minneapolis, Minn., has continued to co¬ 
operate with the state mining experiment station in an 
investigation of the reserves of low-grade ore in the 
Lake Superior district, and in milling tests of samples 
collected in the course of the field work. This work has 
also included experimental tests of low-grade iron ores 
in the southern districts. With the establishment of the 
mining experiment station at Birmingham, Ala. more 
extensive work has been made possible, and a compre¬ 
hensive survey of the iron and steel industry of the 
Birmingham district has begun. The main object 
sought is to develop means of beneficiating the low-grade 
highly siliceous ores that occur in large quantities in 
that district. At Minneapolis, the work has been more 
closely related to utilizing low-grade manganiferous iron 
ores of the Lake Superior district, particularly as 
regards the study of blast-furnace practice, and the 
operation of the experimental blast furnace at that 
station. 
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Mining Engineers of Note 
Hugh F. Marriott 

A MONO THE ENGINEERS who have played an 
important part in the development of technical 

Jl jL practice at the gold mines on the Rand, in South 
Africa, Hugh F. Marriott occupies a prominent posi¬ 
tion, as the fact of his election to the presidency of the 
Institution of Mining 
and Metallurgy in 1918 
indicates. Mr. Marriott 
was born in London in 
1869. He was educated 
at Bishop’s Stortford 
Grammar School, famous 
for its association with 
Cecil Rhodes’ early days. 
On leaving school he be¬ 
came a student at the 
Royal School of Mines, 
and following his gradu¬ 
ation he went to Spain, 
where he worked in 
silver, lead, and copper 
mines. In 1891 he went 
to the Witwatersrand, 
South Africa, as assist¬ 
ant to Hennen Jennings. 
The Rand at this time 
was at the beginning of 
its fame, and Mr. Mar¬ 
riott was one of the first 
engineers to demonstrate 
the possibilities of deep- 
level mining. He brought 
out an invention for sur¬ 
veying boreholes by 
means of which it was 
found possible to ascer¬ 
tain the actual depths of 
reef deposits which pre¬ 
viously had been consid¬ 
ered to lie too deep for 
exploitation. During his 
fourteen years’ stay in 
South Africa, Mr. Marriott was connected with mining' 
work in all parts of that country. In 1905 he came to 
London as consulting engineer to Wemher, Beit & Co., 
and now acts in a similar capacity to their successors, 
the Central Mining & Investment Corporation, of Lon¬ 
don. This corporation, in conjunction with Rand 
Mines, Ltd., is responsible for the general and tech¬ 
nical administration of a group of mines on the Wit¬ 
watersrand which last year crushed 24,000,000 tons of 
rock, or 47 per cent of the total for the whole gold field. 

Owing to his intimate knowledge of South African 
conditions, Mr. Marriott has been able to introduce on 
the Rand many improvements in metallurgy, such as 
the use of Nissen stamps in crushing, and the employ¬ 
ment of Butters filters for the treatment of slimes. He 
also was responsible for the adoption there of the prin¬ 
ciples of English colliery practice which have resulted in 
the sinking of shafts with greatly increased hoisting 
capacity and speed, and enabled the centralization 
of underground transport throughout the mines of the 

Rand. In the evolution of shaft sinking, Mr. Marriott 
has always been a strong advocate of the circular shaft 
as superior to the rectangular type for deep-level mines. 
He has also made a persistent fight against the unsatis¬ 
factory system of calculating mine operation results on 

the per-ton-milled basis. 
As a remedy he brought 
forward the fathomage 
system, which is 
generally employed there 
in underground work. 
Mr. Marriott has ac¬ 
complished much pioneer 
w'ork in the investiga¬ 
tion of underground 
temperatures and venti¬ 
lation c 0 n d i tions at 
depth. In 1908 he in¬ 
troduced sand-filling on 
the Rand, as the cheap¬ 
est and most satisfac¬ 
tory means of support¬ 
ing the ground above the 
worked-out areas. Dur¬ 
ing his term of office as 
president of the Institu¬ 
tion of Mining and 
Metallurgy he initiated 
the formation of over¬ 
seas branches of the in¬ 
stitution in all parts of 
the British Empire. In 
1920 he was appointed a 
governor of the Imperial 
Mineral Resources Bu¬ 
reau, which had been 
incorporated by ro^al 
charter in 1919 for the 
purpose of furthering 
the exploitation of min¬ 
erals and metals 
throughout the British 

Empire. Mr. Marriott is also a fellow of the Geological 
Society of London and a member of the Institution of 
Civil Engineers, the Institution of Mining Engineers, 
the American Institution of Mining and Metallurgical 
Engineers, the Canadian Institute of Mining and 
Metallurgy, the Chemical and Metallurgical and Mining 
Society of South Africa, the Geological Society of South 
Africa, and the South African Institution of Engineers. 
Among his chief publications are “Borehole Surveying,” 
“Deep Level Earth Temperatures,” “Value of Rand 
Deposits,” and “Francois Cementation Process.” 

During the Boer War Mr. Marriott attained the rank 
of captain in the Rand Rifles and raised the Rand 
Rifles Association to 500 members, a body noted for 
fine marksmanship. In the Great War he was appointed 
general manager of factories for the ministry of muni¬ 
tions in the Department of Explosives Supply, and 
held this post from May to November, 1915. He also 
commanded a company in the Old Boys’ Corps which 
was organized in 1914 and did good service. 
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CX)nsuLtation 

Preparation and Uses of Barytes 
“I would like to know the various uses of barytes and how 

they influence the preparation of ^the material for the mar¬ 
ket. What is the general practice in the principal barytes 
fields in the production of a marketable product?” 

Barytes, a natural barium sulphate, is one of the most 
useful of the non-metallic minerals. Its greatest 
application is in the manufacture of paint, either as^ 
filler or a white pigment, as an inert base in colored 
pigments, or in the manufacture of lithopone, an 
intimate mixture of barium sulphate and zinc sulphide. 
There are many other uses of the mineral, as ground 
barytes and in chemical manufacture. Rubber goods 
may contain barytes as a filler, and it is employed in 
the manufacture of artificial ivory, oilcloth, paper, 
linoleum, and lithographic inks. 

In the form of various barium chemicals it is highly 
important. Blanc fixe, a chemical product, is particu¬ 
larly useful, and although in chemical composition it is 
almost identical with ground barytes, its physical prop¬ 
erties are different. Blanc fixe is the artificial barium 
sulphate, and is precipitated from a solution of a soluble 
barium salt, usually by means of salt cake. It is better 
for pigment purposes than ground barsrtes, and naturally 
commands a higher price. Other barium chemicals are 
used in the manufacture of optical glass and in the 
ceramic industry. 

Although chemical purity is essential in the best 
grades of barytes, physical properties are important and 
influence its value. A white color is desirable, the 
whiter material commanding the highest prices. Uni¬ 
formity in the screen size of the finished product is 
also important. Frequently, an inferior looking barytes 
through proper treatment may be transformed into a 
good grade. 

The Southern and the Western are the two"'most 
important barytes fields in the United States.- The 
Southern field lies in the states of Georgia, Tennessee, 
North and South Carolina, Alabama, and in general 
throughout the Southern States, whereas the Western 
barytes comes mainly from the State of Missouri. Mis¬ 
souri and Georgia are by far the two most important 
producing states, together in 1920 accounting for 85 
per cent of the domestic production of 228,100 tons. 
The mines in both these fields are operated on a differ¬ 
ent system, the Missouri producers leaning toward 
smaller operations and depending upon hand work, 
whereas the Georwa operations, which are larger, use 
steam shovels. In part this is due to the different 
character of the ore that is usually found in both 
districts. 

Barytes may occur as a hard crystalline mineral or as 
a soft material. The hard mineral has a characteristic 
glassy appearance, whereas the friable variety appears 
milky. The soft type is preferred by grinders, and is 
the mineral variety, generally found in the Missouri 
mines. The Georgia deposits are of the hard crystal¬ 
line nature. Tennessee is reported to contain deposits 
of both types. i 

Many small mines are responsible for the output of 
domestic barytes, open-pit operations being the rule. 
The So^lthern mines have been developed to a greater 
extent than those in the Middle West. After mining, 
either by hand or steam shovel, the ore, which may run 
between 25 and 30 per cent barytes, is taken to a washer, 
where it is crushed and log washers or other suitable 
devices are used to remove the clay and earthy im¬ 
purities adhering to the mineral. It is then screened, 

^the oversize going to a picking belt and the undersize 
to a jig. If the product is to be sold as ground barytes, 
a tube mill may be used to grind it, followed by water 
flotation. In grinding barytes it is well to use a medium 
that will not discolor the mineral. 

Barytes, being an exceptionally heavy mineral, is 
easy to concentrate, and can readily be separated from 
impurities such as quartz and clay. If the ore when 
ground is found to be stained yellow owing to the pres¬ 
ence of iron, it may be bleached with sulphuric acid 
or sold as an “off-color” product, in which event it 
would probably be used for dark-colored paints or other 
uses in which a white pigment is not essential. When 
bleached and floated it is known as a “prime white” 
material. 

Keeping Qualities of Permissible Explosives 
“Will you kindly tell me how long the mining powders 

may be expected to retain their qualities without marked 
deterioration under high temperatures (100 to 110 deg. F.) 
and low humidities? Under high temperatures (100 to 110 
deg. F.) and high humidities? 

“What effect has low temperature on the keeping qualities 
of mining powders? Ordinary temperatures?” 

Under the high temperature range indicated, 100 to 
110 deg. F, and low humidities, the mining powders 
may be expected to retain their qualities for one or two 
years, but under the same temperature conditions and 
high humidities this period is cut down to only a few 
months, according to one large manufacturer of ex¬ 
plosives. 

Low temperatures have no effect on the keeping quali¬ 
ties of mining powders, provided the temperature is 
above the point at which the powder freezes. Once 
frozen, then thawed, the powder freezes much more 
quickly than the first time. There is no other 
appreciable effect on the properties of the powder. 

At ordinary temperatures, 60 to 80 deg. F., and 
ordinary humidities, mining powders may be depended 
upon to keep their strength for one and one-half to two 
years. 

Water-Cooled Pipes for Blowing Copper 
An inquiry was published in Engineering and. Mining 

Journal of Nov. 5 regarding the possibility of using 
water-coded pipes for blowing copper. If the interested 
parties will look up'U. S. Patent No. 1,352,912, issued 
Sept. 14, 1920, I am confident they will find a solution 
to their troubles. Allen R. Partridge. 

Cleveland, Ohio. 
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HANt)Y Knowledge 

Neighborly Chats With the Foreman 
Handling Men 

By Duncan MacGregor 
Written for Engineering and Mining Journal 

Remember, Jim, you were once a workman yourself. 
You had to take orders from shift bosses and foremen 
for quite a time, as I remember. This last trouble you 
have brought to me leads me to believe that you have 
forgotten that fact. In a way the mine is your client, 
and a considerable part of the superintendent’s respon¬ 
sibility is also yours. You can’t overlook either of these 
facts, but if you would junk your likes, dislikes, and 
prejudices, and think sometimes from the angle of the 
men you are looking after, you would be a little more 
careful about breaking loose the way you did. Keep¬ 
ing control of yourself is one of the big factors in 
keeping control of your men. Just when you feel your¬ 
self goiiig up in the air, throw your foot on the clutch 
and put on the brakes and say, “We’ll talk about that 
tomorrow.” 

One of the handiest ways to get at a man is to ask 
him, “What do you think about it?” or, “How would 
you do it?” It’s a good plan to get your men to think 
along the lines you have to. Perhaps you will not be 
altogether pleased with the scheme he suggests, and 
then you can ask him: “What do you think of this 
plan?” It’s a safe bet that he will fall for your plan 
or point out some weakness you have overlooked. 

Of course, quick decisions are often necessary. If 
you have to handle a fire, a cave, or an accident, you 
can’t take time to ask questions, but there are other 
times when you can stir up a little interest by showing 
some interest in your men. When you want to fire a 
man, think it over for a spell. Try him in several 
different jobs before you are definitely through with 
him, if you can see anything of value in him. 

Your men and yourself are in a common cause to 
make the mine pay and to prevent accidents. Your 
principal hold will depend largely how honestly and 
systematically you deal with your men on a man-to-man 
basis. _ 

A Coarse Ore Transfer 
By James T. Kemp 

Written for Engineering and Mining Journal 

The transportation of material in mixed sizes from 
place to place is one of the ever-present problems of the 
smelter man. Small tonnages and fine stuff offer fewer 
difficulties than coarse materials in moderate tonnages. 
A great variety of inexpensive conveying apparatus is 
available for handling lumps up to 10 or 15 lb. weight. 
Large tonnages of coarse materials necessarily require 
heavy equipment. There are often operations in which 
the size of the material would require heavy machin¬ 
ery, but the tonnage does not warrant its installation. 
One such problem and its satisfactory solution is here 
described. 

Ore was to be gathered from an 80 x 40-ft. sorting 

floor in one building, weighed, and carried about 150 ft. 
across a railroad track at grade to a crusher in another 
building. Single chunks weighing as much as 1,000 lb. 
had to be handled frequently. The movement of ore 
was irregular, occasionally reachihg 50 tons a shift. 
The size of the larger pieces precluded the use of a 

WINCH head operated BY FLYWHEEL BY MEANS- OF 
TWO-PRONGED SPIDER 

conveyor; therefore a narrow-gage railroad was selected. 
It was built from the side of the sorting floor to the 
crusher and elevated at the end so that a car would 
dump directly into the crusher. The scale was placed 
in a lean-to outside the sorting floor. A V-bottom dump 
car with a removable body was adopted. Three bodies 
were provided, to allow loaditig at several places simul¬ 
taneously. 

The crane in the main building served the sorting 
floor and was used to pick up the dump-car bodies, to 
place them conveniently on the floor for loading, and to 
replace them on the car truck as they were filled. The 
crane was also used to pick up all pieces of ore too large 
for a man to lift. Loaded cars carried two tons. They 
were pulled to the crusher by a f-in. hemp rope run 
through a snatch block to a winch head driven from the 
crusher shaft. The empty car was easily pushed back 
by one man. As the rope was hooked to an eye in the 
end of the car frame, it could be quickly detached and 
pulled clear of the main yard track to permit a train to 
pass. The yard tracks were only notched for the flanges 
of the dump-car wheels. 

The winch head was taken from a discarded hoisting 
engine. It was keyed on a short piece of shafting and' 
overhung a heavy bearing which was mounted solidly 
on a concrete pedestal. One-half of a shaft coupling 
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was keyed to the end of the shaft facing the crusher 
flywheel hub and carried a two-pronged spider cut from 
1-in. plate. The spider was bent U-shaped so that the 
prongs projected between the spokes of the flywheel. 
A heavy guard of pipe and woven wire was built around 
the flywheel to prevent the operator or the rope from 
getting caught. 

This haulage system proved entirely satisfactory. No 
difficulty was experienced with the loose hemp rope. 
The installation was compact and inexpensive to install. 
One man attended the crusher, moved the car back and 
fourth, and did the weighing without assistance. 

Grain vs. Flesh Side for Leather Belts 
The question of whether a leather belt should be run 

with the grain or flesh side next to the pulley has been 
much debated. It has seemed to some that a closer 
contact with the pulley could be had by putting the 
grain side of the belt next to it. Others have contended 
with equal conviction that the flesh side, being tougher, 
was better able to withstand friction. 

During the last summer, tests of the capacity of the 
grain and flesh sides of leather belts were begun by the 
Leather Belting Exchange in its research laboratory at 
Cornell University. They were under the direction of 
R. F. Jones, director of the laboratory. Covering a 
period of more than two months, continuous tests were 
run on the testing apparatus belonging to the Exchange, 
which is being operated under the supervision of Cor¬ 
nell University, using five 4-in. single belts, 30 ft. long, 
of different manufacture. They weighed from 16 to 18 
oz. Every effort was made throughout the tests to 
standardize conditions and to reduce the probable error 
to a minimum, and this unquestionably was accom¬ 
plished. All five belts were run long enough previous 
to the experiments to have been thoroughly “run-in,” 
and had reached a condition of constant capacity when 
the records were taken. 

The method of procedure was to take horsepower 
readings from the belts first when running on the 
grain side, and then when running on the flesh, the 
power being gradually increased until about 4 per cent 
slip had been reached. 

In considering the results, it must be remembered 
that a leather belt is at its lowest point of capacity 
when new, largely because of the elasticity of the 
leather and the newness of its surface. Leather belts 
are well stretched in the process of manufacture, ‘ So 
that when the belt is put on the pulley there may be 
as little stretch as possible consistent with thorough 
lubrication and retaining the natural life or elasticity, 
which is such a valuable property of the leather belt. 
When a new leather belt is placed on the pulleys, how¬ 
ever tightly, it will elongate under load; but after the 
tension of the load has been removed it returns very 
nearly to its original length. This stretch is an annoy¬ 
ance when installing a new belt, but it is of the nature 
of a safety valve, protecting both belt and machinery. 

The newness of the surface, however, makes it neces¬ 
sary to “run in” the belt when testing it. That is, to 
run it for a sufficient time to permit the belt to attain 
its maximum capacity in transmission. As an illustra¬ 
tion, one belt under test at the Cornell laboratory trans¬ 
mitted 12 hp. when first put on the pulley at a slip of 
1.2 per cent. After five hours’ running it reached 19 
hp. with the same percentage of slip and the same ten¬ 
sion. At the end of thirteen hours it transmitted 

24 hp., and reached 31 hp. after twenty hours with a 
slip of 1.6 per cent. According to horsepower tables, 
its scheduled transmission should have been 26 hp. 

Inasmuch as the belts used in the tests seemed to 
be typical, and the apparatus.at hand was such as to 
give the most accurate readings of performance, the 
results should be scientifically acceptable. 

A summary of all of the results is clearly in favor 
of the grain side from the standpoint of power trans¬ 
mission. In fact, it may be concluded from it that 
under reasonable shop tension, the flesh side will aver¬ 
age only 50 to 60 per cent as much horsepower as the 
grain side. At higher tensions the flesh side will do 
better, averaging from 50 to 100 per cent as much 
power as the grain, depending upon the belt, the ten¬ 
sion, and the conditions of service. 

A curve plotted from the readings taken when the 
belts were running on the flesh side is similar both in 
shape and capacity to that given by many of the leather 
belt substitutes. All that can be said of the test belts 
run on the flesh side is that the data obtained from 
them were more uniform than when running on the 
grain. 

The grain tests showed an almost curveless gain in 
horsepower up to 53 hp. transmitted, when the slip 
reached about 3 per cent for belts running at a slow 
running tension of 432 lb. In the case of the test 
belts operated at a slow running tension of 288 lb., the 
3 per cent slippage was reached at about 44 hp. With 
the belts running on the flesh side, however, the 3 per 
cent slippage mark was reached at 28 hp. when oper¬ 
ated at a slow running tension of 432 lb., and at 16 hp. 
when the tension was 288 lb. 

Safety Device for Station Gate 
By Roy H. Poston 

Written for Engineering and Mining Journal 

Mine station gates are often left open when the 
cage is in motion. To obviate this possibility the 
wiring of the signal bell at one shaft is so arranged as 
to make it necessary for the station gate to be securely 
closed before a signal can be given to the engineer. 

Part of the electric circuit is attached to the gate 
and part to the shaft timber. Contact is made through 
contact plates and contact fingers, the latter being 
simply discarded contact fingers from an electric con¬ 
troller, and the former small copper plates. A snug- 
fitting latch is placed on the gate to hold it securely. 

Examining Minerals in Ore Pulp 
By Alfred T. Fry 

Written for Engineering and Mining Journal 

To examine a sample of wet pulp under a microscope 
use a clean slide not greased. Drop a small patch of 
sample upon it, apply a piece of blotting or filter paper 
to the edge to absorb superfluous moisture, then turn 
the slide glass-side up, and examine with the micro¬ 
scope. It is advisable to exercise care in shaking the 
slide before mopping up the water, as it may result in 
concentrating mineral next to the glass. 

It is often preferable to remove slime from a sample 
by gentle washing or elutriation before examination, as, 
with a low-power instrument, slime particles are not 
easily recognizable and interfere with the visibility of 
larger grains. (See Engineering and Mining Journal, 
Dec. 24, 1921, p. 1022.) 
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The Petroleum Industry 

California Production for November 
Shows Increase 

Daily average production of petroleum in the United 
States increased 110,268 bbl. during November, as com¬ 
pared with October, according to the U. S. Geological 
Survey. The greatest increases were in California, 
owing to the termination of the strike in the oil fields, 
and in Texas as a result of developments in the Mexia 
field. Gains in daily average production are also re¬ 
corded for Wyoming, Oklahoma, Kentucky, Pennsyl¬ 
vania, Ohio, Tennessee, and Colorado. Decreased daily 
average production is reported for Kansas, Louisiana, 
Arkansas, Illinois, Montana, West Virginia, New York 
and Indiana. 

The number of producing oil wells completed during 
the month increased 151 over the number completed in 
October, and amounted to 903. 

Daily average imports of petroleum increased 59,725 
bbl., and 12,993,763 bbl. were imported during No¬ 
vember. Daily average exports of crude oil increased by 
4,722 bbl. 

Estimated daily average consumption during Novem- 
ber»was 1,550,367 bbl., a gain of 92,173 bbl. during the 
month. 

The California oil production for November of 
8,808,468 bbl., which averaged 293,616 bbl. per day, 
shows an increase of 65,751 bbl. over the October daily 
production of 227,865 bbl., according to the Independent 
Oil Producers Agency. The daily production for the 
current month is 17,118 bbl. less than the November, 
1920, production. 
^Shipments during the month averaged 296,443 bbl. 

daily, 15,425 bbl. less than the daily shipments during 
November, 1920, and 6,754 bbl. less than the November, 
1919, shipments. 

Stocks were reduced 84,819 bbl. during November, 
leaving a surplus for the year to date 10,327,405 bbl. 
Stocks on hand Dec. 1 amounted to 29,946,251 bbl., 
9,994,413 bbl. greater than the Dec. 1, 1920 storage. 

Seventy-five rigs were erected, 519 wells active drill- - 
ing and 15 holes abandoned during the month. Fifty , 
wells were completed with an initial daily production 
of approximately 12,000 bbl., and 9,240 wells were 
producing during the month. 

A Diamond-Drilled Oil Well 
Special Correspondence 

The first producing oil well ever brought in, in any 
field, by means of a diamond core drill was recently 
completed in the Tampico district. This is well No. 6 
on the Panuco Boston property, and was brought in 
at a depth of 2,153 ft. and is flowing 1,200 bbl. per 
day. The hole is Si in. in diameter at that point. It 
was standpiped and chopped down to 1,400 ft. with a 
“fishtail” bit and 4-in. casing, through the over¬ 
burden and soft material. From 1,400 to 2,153 ft. a 
diamond bit was employed, and a high percentage of 
core recovered, giving the geologist accurate informa¬ 
tion as to the thickness and character of the oil sands. 

Recent Completions in Mexia Field 
Special Correspondence 

The Prairie Pipe Line Co. is building an 8-in. pipe 
line from Mexia to Hensley station, in Jack County, 
Tex., a distance of 150 miles. Four pumping stations 
will be built, one each at Mertens, Weatherford, Cle¬ 
burne, and Mexia. The Sinclair interests have con¬ 
tracted with the Chicago Bridge & Iron Works for fifty 
80,000-bbl. tanks. These are to be placed in one 
tank farm for Mexia crude-oil storage. 

Recent completions of interest in the Mexia field 
include the Humphreys-Mexia No. 1 Berthelson well, 
flowing 100 bbl. pinched in from 3,115 ft; the same 
company’s No. 1 Mills, flowing 2,000 bbl. from 3,105 ft.; 
Magnolia Petroleum Co.’s No. 1 Mills, 10,000 bbl. from 
3,050 ft.; and Woodbine Oil Co.’s No. 1 Slaughter, 
15,000 bbl. from 3,025 ft. 

North of the Mexia field near Currie, the Meador well 
of the Mex-Tex Oil Co. recently began flowing 400 bbl. 
of 42 deg Be. oil. This is believed to be on a separate 
structure from the Mexia field. 

Spokane Oil Bubble Broken 
Special Correspondence 

Another chapter in the recent Spokane oil boom was 
closed on Dec. 19, when Mr. and Mrs. A. L’Ecuyer, 
local residents and owners of property in a residential 
section of the city, where an oil seep was discovered last 
spring, were acquitted in the Federal court of a charge 
of using the United States mail with intent to defraud. 
The claim was advanced that the spring had been 
“salted,” and L’Ecuyer, as president of the Eastern 
Washington Oil Co., had made use of the mails in fur¬ 
thering sale of stock in his company. Evidence pre¬ 
sented by the Government officials in the shape of 
testimony of chemists, showed oil from the spring to 
be 40 per cent kerosene and the balance a saponifiable 
oil, very much like cottonseed oil. 

Oil-Well Machinery Exports Decrease 
The value of oil-well machinery exported in Novem¬ 

ber is reported by the Department of Commerce to be 
$320,828. This is a little less than half the value of 
the exports of oil-well machinery in November of 1920. 
The value of all other mining machinery exported dur¬ 
ing November was $324,775. A year ago exports under 
this latter item were valued at $654,277. The exports 
of pumps and pumping machinery during November 
were valued at $343,629. This is about one-fourth of 
the value of pumps exported in November of 1920. 

Red River Boundary Settled 
Special Correspodence 

The latest development in the Texas-Oklahoma dis¬ 
pute over the Red River boundary, involving oil lands 
of value, is a contention set up by the Government in 
a brief before the Supreme Court, filed on Dec. 2, that 
the owner of the Red River bed is the United States. 
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Echoes From the Fraternity 
SOCIETIES, ADDRESSES. AND REPORTS 

Separation Problems Under Study 
by Bureau of Mines 

Plans have been formulated by the 
U. S. Bureau of Mines for a complete 
survey of the milling problems of the 
tri-State district of Missouri, Okla¬ 
homa, and Kansas, with the object of 
improving the recovery of zinc in the 
mills. Other problems that may be 
considered are the recovery of zinc 
from tailings, determining the amount 
of sphalerite made excessively fine by 
the blasting, and removing lead from 
the “flotation zinc.” This work is 
being conducted in co-operation with 
the Missouri School of Mines and 
Metallurgy. 

It has been brought to the attention 
of the Bureau that zinc has been en¬ 
countered in increasing amounts in the 
fluorspar ores of southern Illinois and 
Kentucky. The ordinary treatment by 
jig and table concentration results in a 
considerable loss of fluorspar, and zinc 
cannot be removed by this method, 
because the zinc and the fluorspar differ 
so little in specific gravity. Experi¬ 
ments at the station resulted in de¬ 
veloping two improved methods. One, 
employing electrostatic separation, 
takes out the lead, gives a marketable 
zinc concentrate and also a spar prod¬ 
uct of practically any grade desired— 
99 per cent calcium fluoride having 
been made in the tests. This fact 
makes possible the production of acid 
spar (98 per cent CaF,) from the gravel 
spar (85 per cent CaFj) now produced. 
Acid spar commands a much higher 
price than gravel spar. The second 
method employs flotation. Tests gave 
a higher recovery of zinc than was 
obtained by electrostatic separation, 
but the spar product is lower grade 
and finer grinding is necessary. The 
method, however, is a great improve¬ 
ment over earlier methods, and as com¬ 
pared to electrostatic treatment is pref¬ 
erable in stormy weather. A large 
company, whose representatives as¬ 
sisted in the tests, has adopted it for 
treating this type of ore. 

Plans were formulated for an in¬ 
vestigation by the Bureau of Mines of 
proposed methods for the electrother- 
mic metallurgy of zinc, and their pos¬ 
sible application in the United States, 
with a view to increasing the recovery 
of metal and lowering the cost of pro¬ 
duction, which, with the standard re¬ 
tort process, is so high that it endangers 
the position of zinc as a cheap metal. 

The processes so far proposed may 
be divided into two types: (1) Electro- 
thermic dry distillation, which may be 
conducted in large units, but follows 
closely the metallurgical principles of 
the retort process in chemical and 
physical reactions; (2) electro thermic 
smelting, in which the ore is fed con¬ 

tinuously into the furnace, the zinc 
vaporized, and the residue smelted to 
liquid products which are drawn off. 
The Survey research investigations will 
include both types. 

There is a lack of fundamental data 
for working out new metallurgical 
methods for zinc. Such data will have 
value in the electrothermic metallurgy 
of zinc and also in the retort process. 
Study is being made by the Bureau of 
Mines of the physics and chemistry of 
the reduction of oxidized-zinc com¬ 
pounds, the condensation of zinc vapor, 
and behavior of the metals commonly 
associated with zinc—such as cadmium, 
lead, and silver—during distillation and 
condensation. The electrothermic met¬ 
allurgy of zinc also offers possibilities 
in the treatment of complex ores of 
zinc, lead, copper and silver. 

The Mississippi Valley Experiment 
Station devised a method for treating 
certain residual concentrate from zinc 
retorts. This concentrate is not amen¬ 
able to ordinary retort distillation, 
which results in a low recovery of zinc 
and a rapid destruction of retorts. 
Briquetting the material before distilla¬ 
tion resulted in 97 per cent extraction; 
retort destruction is practically nil and 
larger charges can be handled. This 
work is to be continued-on a large scale 
at Fort Smith, Ark. 

Loss of fines in the tailings of zinc 
mills in the Wisconsin district has long 
been a vexing problem. Since 1911 
some of the mining companies have 
made an earnest effort to utilize the 
fines, but without satisfactory results. 
In January, 1921, at the request of the 
operators, the Bureau of Mines took up 
this problem. Examination showed that 
the minus 20-mesh material is the one 
most amenable to profitable re-treat- 
ment. The evidence so far gained is 
that by screening the tailings on a 20- 
mesh screen, 65 per cent of the zinc 
content will be concentrated in the 
fines, and the fines will amount to 25 
per cent of the whole; that is, the ratio 
of concentration will be 4 to 1, and the 
recovery 65 per cent. Laboratory tests 
indicate that concentrating tables placed 
in the mills to treat the fines will re¬ 
cover 90 per cent of the zinc content in 
a low-grade concentrate assaying about 
20 per cent zinc, and that this concen¬ 
trate can be graded up to 62 per cent 
zinc in central plants where flotation 
and gravity concentration are combined. 
It is estimated that this practice would 
have added about $1,000,000 annually 
to the value of the zinc output had it 
been in operation in 1917. Two by¬ 
products, marcasite and ground lime¬ 
stone, would have been available for 
sulphuric acid and for agricultural pur¬ 
poses, respectively, according to the 
results of the tests. 

Treatment of Mixed Copper 
Ores Discussed 

The San Francisco Section of the 
American Institute of Mining and 
Metallurgical Engineers held a meet¬ 
ing at the Engineers’ Club Dec. 27, fol¬ 
lowing a dinner. H. W. Morse spoke 
on “The Present Status of the Treat¬ 
ment of Mixed Copper Ores.” Mr. 
Morse has been connected with some 
of the larger recent installations in 
Arizona and the subject was of great 
interest to those attending. 

Fires Discussed at Utah Meeting 
At the December meeting of the 

Utah Society of Engineers held at the 
Salt Lake City Commerial Club, the 
speakers were W. H. Lovesy, traffic 
manager of the Utah Oil Refining Co., 
whose subject was, “Oil Plant Fires,” 
and A. C. Watts, chief engineer of the 
Utah Fuel Co., who spoke on “Coal 
Mine Fires/]__ 

Toronto Meeting of American 
Association for the Advance¬ 

ment of Science 
Engineers, publicists and educators 

addressed Section M. of the American 
Association for the Advancement of 
Science, which met in Toronto Dec. 27 
to 30, inclusive. According to the pro¬ 
gram recently published by the Fed¬ 
erated American Engineering Societies, 
Sir Clifford Sifton, K. C. M. G., form¬ 
erly Minister of the Interior, and head 
of the Conservation Commission of the 
Dominion of Canada, will open the ses¬ 
sions on Tuesday with an address on 
“Views on the Development of the 
Natural Resources of Canada.” 

Wednesday’s speakers, morning ses- 
session, will include: J. E. Hardman, 
Montreal, “Fifty Years of Progress in 
Mining in Canada.” 

Speakers at the afternoon session on 
Wednesday will be: Thomas W. Gib¬ 
son, Deputy Minister of Mines, Ontario, 
“Recent Progress in Metal Mining in 
Ontario;” A. F. Brigham, general man¬ 
ager, the Hollinger Mine, Ontario, 
“Gold Mining in Ontario;” W. L. 
Dethloff, chief engineer. The Mond 
Nickel Co., Ontario, “Nickel Mining 
and Smelting.” 

“Toronto Harbor Development” will 
be discussed at Thursday’s sessions by 
E. L. Cousins, chief engineer and man¬ 
ager of the Toronto Harbor Commis¬ 
sion. Other speakers will be: R. A. 
Ross, chairman. Honorary Advisory 
Council for Scientific and Industrial 
Research, Canada, “Industrial Re¬ 
search;” H. K. Wicksteed, formerly 
chief locating engineer, Canadian 
Northern Railway, “Railway Develop^* 
ment in Canada;” A. M. McQueen, vice- 
president, the Imperial Oil Co., Toronto, 
“Exploration for Oil in Western 
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Canada”; James McEvoy, Toronto, “Coal 
Mining in Alberta;” D. B. Dowling, 
Geological Survey of Canada, “Oil Re¬ 
sources of the Valley of the Mackenzie 
River;” Sir Adam Beck, chairman, 
Hydro-Electric Power Commission of 
Ontario, “Hydro-electric Development 
in Ontario.” 

S. F. Shaw is examining mines in 
Santa Barbara, Sombrerete, San Luis 
Potasi, Monterey, and Sierra Mojada, 
Mexico. 

James P. Porteus of the Bonney mine, 
Lordsburg, N. M., is visiting Los 
Angeles and San Francisco on mining 
business. 

Mining and metallurgical engineers 
visiting New York City last week in¬ 
cluded: Elmer Bird, Little Rock, Ark.; 
J. T. Smoody, Uniontown, Pa.; R. G. 
Knickerbocker, Rolla, Mo.; W. E. Hop¬ 
per, Shreveport, La.; Walter H. Hill, 
Stanley, Idaho; F. G. Lasier, Detroit, 
Mich. 

Geological Survey’s Work in Utah 
The Salt Lake City offices of the U. S. 

Geological Survey are in need of a local 
geological attache, according to the 
annual report received by V. C. Heikes, 
statistician of the survey at Salt Lake 
City. The appointment of a geologist 
in such a position would be a help to¬ 
ward meeting numerous demands for 
information received regarding non- 
metallic minerals, especially oils, and 
would make it possible tp handle the 
work in connection with the various 
industries with more dispatch. Dur¬ 
ing the fiscal year ended June 30, 1920, 
profile surveys were made by the survey 
of a number of streams in the Utah 
Lake Basin, in Summit, Wasatch, 
Morgan, Utah, and Juab counties. Also 
there was done 124 sq. miles of map¬ 
ping of territory in the state and of 
283 sq. miles of river traverse for the 
land classification board. Reports and 
professional papers compile in Utah 
during the year were: “Report on the 
Mining Geology of the Cottonwood Dis¬ 
trict,” by B. S. Butler; “Report on Man¬ 
ganese Deposits of Utah,” J. T. Pardee; 
“General Reconnaissance of Local 
Structures in Kane and Garfield Coun¬ 
ties; Description of Paleozoic Sections 
in Southwestern Utah,” J. B. Reeside, 
Jr., and Harvey Bassler; “Phases of 
the Carboniferous and Triassic of 
Southern Utah,” J. B. Reeside, Jr.; 
“Stratigraphy and Petroleum Resources 
of Washington County,” Reeside and 
Bassler; “Paleozoic Fossils of Utah,” 
G. T. Girty; “Cretaceous Invertebrates,” 
T. W. Stanton; and a report on the 
coal resources of the Wasatch plateau 
by a party headed by E. M. Spiker. 

Other work for the year included 
the mapping of a part of Book Cliffs 
and Huntington Canon regions; investi¬ 
gation of the geology in connection with 
the Colorado and San Juan River dam- 
sites at Green River; Lee’s Ferry and 
Bluffs by H. D. Miser, Kirk Bryan, and 
C. R. Langwell; a report on oil-im¬ 
pregnated sandstones in the lower part 
of the Green River formation east of 
Jensen, by David White and K. C. 
Heald, and a report on oil shales of the 
Rocky Mountain region by D. E. Win¬ 
chester. 

MEN YOU Should 
KNOW ABOUT 

A. R. Baldwin has been appointed 
general manager of the Utah Fuel Co., 
to succeed Alexander H. Cowie. 

Walter R. Vedler is engaged in pe¬ 
troleum engineering and production in 
northwest Texas and Oklahoma fields. 

J. A. McDougall, master mechanic for 
the Phelps Dodge Corporation at 
Tyrone, N. M., has been transferred to 
Bisbee, Ariz. 

W. G. Mather, president of the Cleve- 
land-Cliffs Iron Co., has concluded a 
visit to the properties of the company 
on the Marquette Range. 

Frank M. Smith, of Spokane, smelter 
director of Bunker Hill Mining & Con¬ 
centrating Co., is spending the Christ¬ 
mas holidays at his old home in the 
East. 

W. L. Zeigler, mill designer, Spokane, 
was recently injured in an automobile 
accident near Coeur d’Alene City, Idaho. 
At the time of the accident, Mr. Zeigler 
was on his way to Coeur d’Alene City, 
where he was one of the technical wit¬ 
nesses for the plaintiffs in the Star- 
Federal accounting case. 

Sir John Cadman, formerly the Brit¬ 
ish Petroleum Director, was entertained 
recently at luncheon at the Cosmos 
Club in Washington by George Otis 
Smith, director of the U. S. Geological 
Survey. There were present to meet 
Sir John, First Assistant Secretary E. 
C. Finney, and Assistant Secretary F. 
M. Goodwin, of the Department of the 
Interior, Director H. F. Bain, E. A. Hol¬ 
brook, and A. W. Ambrose of the 
Bureau of Mines, David White, Philip 
S. Smith, A. H. Brooks, W. C. Menden¬ 
hall and K. C. Heald, of the U. S. 
Geological Survey. 

Clarence E. Allen will retire on Jan. 
1 as general manager of the inter¬ 
mountain department of the United 
States Smelting Refining and Mining 
Co. Mr. Allen is succeeded by Downy 
Davidson Muir, Jr., who has been man¬ 
ager of mines, stationed at Salt Lake 
City. Mr. Allen has been connected 
with the United States Co. for many 
years, coming to Utah forty years ago. 
In his earlier association with the com¬ 
pany, Mr. Allen was in charge of the 
Centennial Eureka mine in the Tintic 
district, later becoming manager of 
mines. Mr. Allen has been a public-spir¬ 
ited citizen, and was for several terms a 
member of the territorial assembly be- 
for the days of Utah’s statehood. In 
1895 he was elected United States Con¬ 
gressman. 

The Utah chapter of the American 
Mining Congress, following the notice 
of Mr. Allen’s coming retirement from 
active work, has elected him an honor¬ 
ary member for life of the organization. 
He is a charter member of the chapter 
and has advanced the affairs of the or¬ 
ganization as one of the local direc¬ 
torate from the beginning, and he is 
the first member to be honored in this 
way. 

Society meetings 
ANNOUNCED 

The next annual meeting of the 
British Columbia Division of the Cana¬ 
dian Institute of Mining and Metallurgy 
will be held at Vancouver during the 
first week of February, 1922. 

The next annual convention of the 
American Association of Engineers 
will be held in Salt Lake City June 5, 
6, and 7, 1922. C. J. Ullrich has been 
appointed chairman of the convention 
committee in Salt Lake City. Other 
members of the local committee are 
C. E. Painter and H. A. Harmon. 

The College of Mines, University of 
W'ashington, will hold its twenty-sixth 
Annual Winter Mining Session during 
the twelve weeks from Jan. 5 to March 
22. This session is open to any inter¬ 
ested man who can read and write Eng¬ 
lish. The expenses will be limited to a 
tuition fee of $15, laboratory deposits 
to cover materials actually used and 
the cost of the necessary textbooks. 
The training consists of lectures with 
laboratory practice, for which the lab¬ 
oratories of the College of Mines are 
thoroughly equipped. 

Obituary 

Tingley S. Wood, mining engineer 
of Denver, died suddenly on Dec. 11. 
He was seventy-five years old. 

Donald G. Campbell, a member of 
the firm of Campbell, Wells and Elmen- 
dorf, of Seattle, was drowned Dec. 18. 
Mr. Campbell graduated from the Col¬ 
umbia School of Mines in 1914. 

C. L. Van Derlip, metallurgist with 
the American Smelting & Refining Co., 
died at Monterey, Mexico, on Nov. 30. 
Mr. Van Derlip was twenty-nine years 
old, and was a graduate of the Uni¬ 
versity of Kansas. 

John C. Pennie, senior member of 
Pennie, Davis, Marvin & Edmonds, 
patent attorneys, died on Dec. 23. Mr. 
Pennie was born at Albany, N. Y., in 
1858. He graduated from Union Col¬ 
lege in 1877, later studied in Gottingen 
and Heidelberg, and in 1880 entered 
the Patent Office as examiner. In 1883 
he commenced the practice of patent 
law in Washington and New York. Mr. 
Pennie acted as patent attorney for 
most of the large mining companies. 
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The Mining News 
The Miniiif; News of ENGINEERING AND MINING JOURNAL is obtained exclusively from its own staff and correspondents, 
both in the United States and in foreign fields. If, under exceptional conditions, material emanating from other sources is published, 

due acknowledgment and credit will be accorded. 

Leading Events 
Full details of the proposal to purchase control of the 

American Brass Co. have been put before the stock¬ 
holders of the Anaconda Copper Mining Co. in a circular 
issued by the company. Earlier reports are verified. 
It is rumored in Butte that Anaconda is to resume at an 
early date. 

Secretary of Commerce Hoover has been appointed 
Federal chairman of the Colorado River Power Com¬ 
mission. ^ 

The New York State Board of Engineer Examiners, 

following its recent meeting at Albany, has issued its 
first licenses to engineers to practice in the state. 

A petition to sell the property of the Consolidated 
Arizona Smelting Co. has been made by the receiver. 

Custom shippers in British Columbia have been in¬ 
formed that the Trail smelter willx^etfle for ore here¬ 
after on a cash basis instead of at niitety days. 

Operations of the Colorado Fuel & Iron Co. at the 
Pueblo steel mills are to be increased early in 1922. 
The ore and coal mines of the company will be affected. 

Consolidated Arizona Receiver 
Seeks To Sell Property 

Southwest Metals Co. Hopes To Buy In_ 
Holdings With Proceeds of 

Bond Issue 

A petition by the receiver for an 
order to sell the property of the Con¬ 
solidated Arizona Smelting Co. is now 
before the United States court at 
Tucson, Ariz. The hearing has been 
continued until Jan. 16. The South¬ 
west Metals Co., which is undertaking 
to reorganize the smelting corporation, 
has required actual ownership of about 
98 per cent of the unsecured claims and 
of about $650,000 of the first mortgage 
bonds, leaving about $300,000 of the 
bonds as yet not acquired, but under 
option. It is reported to have under 
option also practically all the lien 
claims. The Southwest Metals Co. is 
now offering a bond issue of $600,000 
for subscription, to be secured by first 
mortgage on the properties of the 
Consolidated Arizona Smelting Co., 
when the same shall have been ac¬ 
quired by the Southwest Metals, which 
expects to become the purchaser of 
the property at receiver’s sale. From 
a representative of the company it is 
learned that should the Southwest 
Metals Co. be successful in floating 
the bond issue it will be able to be¬ 
come the purchaser of the property for 
the amount of the claims against the 
Consolidated Arizona Smelting Co. and 
will be provided with a sufficient capital 
to operate the property when conditions 
of the copper market will justify 
operation. 

Anaconda To Resume Soon? 
The Anaconda Copper Mining Co. 

is reported to be making preparations 
to resume at a very early date which, it 
is said, has been fixed. The announce¬ 
ment is being held until wage schedules 
are decided upon by the company, ac¬ 
cording to such information as can 
be had. 

Trail Smelter To Settle 
on Cash Basis 

Circulars have been sent ou;, by the 
Consolidated Mining & Smelting Co. of 
Canada, Ltd., notifjring custom ore 
shippers of a change in method of 
payment for ores, effective Jan. 1. The 
new basis of settlement provides for 
practically a cash settlement for ore, 
instead of the ninety-day settlement 
in effect for some time. The new ar¬ 
rangement will be an aid to operators 
in the Slocan and Ainsworth districts, 
who have been handicapped for several 
months past because of inability to 
market their product under the old 
terms. 

El Salvador Mines Without 
Funds, Directors Declare 

El Salvador Silver Mines Co., of 
Pine St., New York, and having prop¬ 
erties in El Salvador, has announced to 
its stockholders that its general man¬ 
ager, Frank M. Estes, reports that the 
company’s Divisadero mines must be 
considered as worked out. Mr. Estes 
also describes the situation at certain 
other properties operated by the com¬ 
pany and concludes by recommending 
“that all the properties be put on a 
permanent non-producing basis and 
that the company’s attention be turned 
to more attractive fields.” The com¬ 
pany possesses considerable equipment, 
it is said, which, however, the directors 
think is of little cash value because of 
its remote location. The directors de¬ 
clare the company is without funds to 
carry on its business and that steps 
should be taken to protect its assets 
until they can be liquidated. 

Bankruptcy proceedings were recently 
begun against the property of T. H. 
Frothingham, one of the company’s 
directors. The Evening Sun on Dec. 14 
stated that forty El Salvador stock¬ 
holders charged that Frothingham 
transferred about $1,500,000 in securi¬ 
ties and personal property to his wife 
and preferred creditors. 

Anaconda Informs Stockholders 
As to American Brass 

Details of Proposal Announced—Study 
of Manufacturing Situation Showed 

Domination by Brass Company 

Details of its proposal to acquire 
control of the American Brass Co. 
have been put before stockholders of 
the Anaconda Copper Mining Co. in a 
circular issued by the latter. The cir¬ 
cular states that a definite offer was 
made on Dec. 15 to American Brass 
shareholders to acquire not less than 
51 per cent of the stock of their com¬ 
pany at a price per share of $150 cash 
and three shares of Anaconda stock, 
par value $50 per share. This proposal 
resulted in the organization of a stock¬ 
holders’ committee, which will repre¬ 
sent the stockholders of the Brass com¬ 
pany. 

The procedure to be followed is out¬ 
lined as follows: Of Anaconda’s au¬ 
thorized capital of 3,000,000 shares, 
668,750 shares remain unissued. Of 
these, 233,125 shares will be offered to 
stockholders of record Jan. 3, 1922, for 
subscription in the ratio of one share 
of new stock for every ten shares of 
stock then owned by the stockholders, 
this to provide part of the payment that 
will be required to be made for the 
American Brass stock. Such subscrip¬ 
tions and the payment for them will 
have to be made before the close of 
business Jan. 25, 1922. 

It is stated that the plan could not 
be carried into effect without the as¬ 
sistance of a syndicate to underwrite 
at $50 per share the 233,155 shares of 
stock that will be offered to the Ana¬ 
conda shareholders as stated above, and 
also to furnish the additional cash that 
will be needed to pay the Brass share¬ 
holders for such of their shares as will 
be acquired. The maximum obligation 
thus imposed upon the syndicate is, 
therefore $22,500,000. 

If the amount of Brass shares which 
may be acquired by Anaconda shall 
require a payment in cash in excess of 
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the $11,656,250, which will be realized 
upon the underwritten offer of stock to 
shareholders of the company, the United 
Metals Selling Co. will assume an obli¬ 
gation to reimburse the syndicate for 
the excess to be furnished by Feb. 1, 
1923, with interest, and the selling 
company will receive from Anaconda 
an equivalent of such obligation in 
shares of Brass company acquired by 
Anaconda, valued at $300 per share, 
or other securities of equal value. 

It was last February when the Ana¬ 
conda company began to study the 
manufacturing and fabricating situa¬ 
tion in the United States. It found 
that there were then manufacturing 
and fabricating copper products about 
thirty-two concerns of sufficient im¬ 
portance to be taken into consideration. 
The annual, output of these exceeded 
1,800,000,000 lb. of copper. This ca¬ 
pacity was more than twice the pre¬ 
war domestic demand and probably 80 
per cent more than required in the 
United States in 1919 and 1920 re¬ 
spectively. It thus became evident to 
the company that it was inadvisable to 
build another plant. The Anaconda 
company also leamede from its study 
that the American Brass Co. dominated 
the manufacturing and fabricating 
situation in copper and brass. 

Control of American Brass Co. 
A Constructive Step 

Houghton—^Opinion in the Michigan 
copper district is that control of the 
American Brass Co. by the Anaconda 
company would be a most construc¬ 
tive step. In the Lake and other dis¬ 
tricts outside of Montana the deal 
would have no immediate effect, it is 
believed. Though mines other than 
those controlled by Anaconda would be 
deprived of the American Brass mar¬ 
ket, Anaconda necessarily would re¬ 
linquish other domestic markets and 
foreign metal business as well, leaving 
these open to the competition of the 
mines of the Lake and other fields. By 
putting Anaconda in a position to 
undersell competitors in fabricated 
products, which is considered here to 
be a likely development, control by 
Anaconda of the largest consumer of 
copper in the United States would ulti¬ 
mately force other companies, either 
independently or in groups, to enter the 
manufacturing field, in the opinion of 
leading mining men of the Lake dis¬ 
trict. This would close the breach be¬ 
tween producer and fabricator and put 
the mining and marketing of copper 
and the manufacturing and marketing 
of copper and brass products in better 
balance as regards prices and products, 
establishing reasonable prices for such 
products and giving to the producer 
his rightful share of the profits of the 
business throughout its various stages. 
It is considered here that Anaconda is 
leading the way to a condition of af¬ 
fairs which will stabilize the copper 

. market and give the producers better 
control of it, to the mutual advantage 
of the producers and the consuming 
public. Such a consolidation of inter¬ 
ests is regarded as inevitable. 

Iron Cap-Arizona Commercial Colorado Fuel & Iron To Expand 
Suit in Progress at Pueblo 

Numerous Witnesses Call^ for Both Increased Scale of Operations at Steel 
Sides—H. V. Winchell for Plaintiff Mills To Be Reflected at Iron and 

The Iron Cap-Arizona Commercial Mines 
apex suit now before the Superior The Colorado Fuel & Iron Co. an- 
Court of Gila County, Ariz., has de- nounces that on Jan. 1 it will com- 
veloped complications that have to do mence the expansion of operations at 
with whether a faulted orebody shall the Pueblo steel mills, which will result 
be considered as continuous, without re- in the employment during January of 
spect to the faulting. Witnesses called approximately 2,000 more men at the 
for Arizona Commercial included Guy plant. 
N. Bjorge, for several years geologist 
of the Old Dominion, near by; W. S. 
Sultan and Pat Rose, respectively 
superintendent and foreman of the com¬ 
pany during the Amster administra¬ 
tion; R. H. Boyd, former superintend¬ 
ent of the mine ■* and now with the 
Copper Queen at Bisbee; and H. V. 
Snell, of Globe. On the Iron Cap side 
the witnesses included Horace V. Win¬ 
chell, W. H. Wiley, of San Francisco, 
and R. H. Hunt, of Los Angeles. John 
P. Gray, of Coeur d’Alene, and Burton 
E. Eames, of Boston, are special coun¬ 
sel for the Iron Cap, with Morris & 
Mallot as local representatives. In 
charge for the Arizona Commercial is 
Edward F. McClennan, of Boston, 
assisted by Ellingwood & Ross, of 
Bisbee, general counsel for the Phelps 
Dodge Corporation, and C. L. Rawlins. 

The suit on trial is one brought by 
the Iron Cap Copper Co. to quiet title to 
a group of patented lode claims known 
as the Iron Cap, Columbus, Olympia, 
Marjorie and Free America, within 
which are orebodies claimed to apex 
on Iron Cap ground. The Arizona 
Commercial Mining Co. has filed suit 
in Massachusetts, seeking to enjoin the 
Iron Cap from taking ores from these 
claims, wherein from bodies claimed to 
apex on Arizona Commercial ground, 
allegation is made that the defendant 
company has taken 200,000 tons of ore, 
valued at $3,000,000. Charles S. Smith 
of Lincoln, Mass., president of tb^ 
Arizona Commercial has been present. 

Jerome Verde Transfer Time 
Extended 

The time withm- which Jerome- 
Verde stockholders may exchange their 
shares for certificates in the Jerome- 
Verde Development Co. has been ex¬ 
tended until March 10. About 90 per 
cent of exchanges have been made thus 
far. All who do not exchange will be 
given cash in accordance with the terms 
of the agreement between the old cor¬ 
poration and the United Verde Exten¬ 
sion, which controls the new organ¬ 
ization. 

Finnish Iron Ore Investigated 
Bv Cable From Renters to 

"Engineerina and Mining Journal” 

Helsingfors, Dec. 20—An investiga¬ 
tion recently made of the iron ore 
deposits in the Island of Jussaroe in 
the Gulf of Finland is said to show 
that the deposits cover a large area 
and run 40 per cent iron. Steps are 
being taken for commercial exploita¬ 
tion. 

The increased operations at the steel 
plant will also necessitate the employ¬ 
ment of a larger number of men at 
the company’s coal mines in Las Animas 
and Huerfano counties, the reopening 
of the lime quarries at Lime, and the 
iron mines at Sunrise, Wyo. 

Operations at the steel plant have 
been at a minimum since August of 
this year, when the plant was practically 
closed down on account of the high 
price of coal and other operating costs. 
During November a 30-per cent wage 
reduction was put in effect at the coal 
mines, and a 10-per cent reduction in 
wages at the steel mills, commencing 
Jan. 1, has been agreed upon. 

The resumption of operations means 
that an annual payroll of at least $10,- 
000,000 will be started, and that the 
railroads serving the plant will benefit 
to the extent of an equal amount in 
freight receipts during the coming year. 

Next Mining Congress Convention 
at Cleveland 

Arrangements have been completed 
by the American Mining Congress 
to hold its 1922 convention in Cleve¬ 
land, Oct. 9 to 15. The convention 
will be held in the new Exposition Hall 
which is being built by the City of 
Cleveland at a cost of $6,000,000. 

Hoover Heads Colorado River 
Commission 

President Harding has appointed Sec¬ 
retary Hoover as Federal Chairman 
of the Colorado River Commission, re¬ 
cently created jointly by Congress and 
the seven states traversed by the river, 
according to an announcement by the 
Department of Commerce. The ap¬ 
pointment has been made with the ap¬ 
proval of the governors of the states 
concerned. The creation of this com¬ 
mission is a step in what promises to 
become a great national improvement in¬ 
volving over a term of years an expendi¬ 
ture of several hundred millions of either 
public or private funds. Each of the 
states of California, Arizona, Nevada, 
Utah, Colorado, Wyoming, and Montana 
is interested in the irrigation and power 
to be derived from the river, and con¬ 
siderable conflict has already developed. 
The department says that unless the 
river problems are considered as a whole 
there is likely to be a great waste both 
in water and power, through private or 
public grabbing or ill-considered plkns, 
with much conflict both between the 
states and with private interests. 
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News From Washington 
By PAUL WOOTON 
Special Corretpondent 

I. C. C. To Hear Ore Shippers 
on Freight Rates 

Dates Set for Hearings for Coal, Iron 
Ore and Petroleum Representatives 

Before Commission 
Since the mining industry furnishes 

more tonnage to the railroads than any 
other class of activity, representatives 
of that industry are following very 
closely the inquiry which the Inter¬ 
state Commerce Commission is making 
into the matter of railroad rates. The 
railroads already have presented a part 
of their case and have been allotted 
four days, beginning Jan. 11, to com¬ 
plete their testimony before the Com¬ 
mission. Three days then will be allowed 
for the cross-examination of the car¬ 
riers’ witnesses. On Jan. 19 and 20 the 

representatives of the coal and coke 
industry will present their views as to 
the advisability of reducing railroad 
rates on those commodities. On Jan. 21, 
22 and 23 representatives of the iron 
ore industry will appear. No specific 
allotment of time has been made for 
other metal-mining activities, but rep¬ 
resentatives of those industries will 
have a chance to .appear during the 
week of Jan. 30, all of which has been 
allotted to general testimony from 
shippers and the public. Petroleum and 
petroleum products is given a day’s 
time to present the case for that indus¬ 
try. This testimony will be taken on 
Feb. 11. Other mining activities also 
will have an opportunity to be heard 
on Feb. 21 and 22 which have been 
assigned to “other commodities.” Ar¬ 

rangements to be heard, however, must 
be made in advance. 

Dolbear War Mineral Case 
Settled 

Final settlement has been made under 
the liberalized War Minerals Relief Act 
of the widely known Dolbear case. 
Under the amended act the Comptroller 
of the Treasury no longer felt called 
upon to withhold payment and Mr. Dol¬ 
bear has received his money. 

Navy To Sell Metal 
The Navy Department was to have 

opened bids Dec. 30 covering the sale 
of 215,020 lb. of surplus brass, copper, 
bronze and aluminum. The material is 
at the Norfolk Navy Yard. 

News by Mining Districts 

Johannesburg Letter 
Transvaal’s October Output of Gold 

Greater Than September’s — New 
Modder Holds Annual Meeting 
—Joint Committee To Study 

Labor Problems 

By John Watson 

Johannesburg, Nov. 15—The Trans¬ 
vaal’s gold output for October, declared 
on Nov. 10, shows an increase of 16,729 
fine ounces, as compared with that of 
September. The value, however, de¬ 
creased £155,729, owing to a fall of 7s. 
per oz. in the price of fine gold as 
compared with September. Forty-two 
properties sent in returns, and of these 
two-thirds have registered increases, 
the most notable being that of Van Ryn 
Deep, an increase of 3,148 oz.. New 
Modder, 2,284 oz. increase, and Govern¬ 
ment Areas, 2,061 oz. increase. The 
only notable decrease was that Rand- 
fontein, which declined 1,758 fine 
ounces. The increased output was prob¬ 
ably attributable to the increased native 
labor returns, which show 3,100 more 
natives at work than in September. 

The New Modder’s annual meeting 
was held recently. The mine has had a 
record year, both as regards the scale 
of operations and the profit earned. The 
total profit was £1,720,202, of which 
£751,427 was obtained from the gold 
premium. Sir Evelyn Wallers, the 
chairman, showed that of the mine’s 
1,264 total claims, 361 (or about 28 per 
cent) are worked out, 378 are developed 
and 525 claims still remain to be de¬ 
veloped. 

Reference was made, in a recent let¬ 
ter, to the conference of mine workers 
addressed by the Premier (General 
Smuts). A second conference was held 
on Nov. 10. at Johannesburg, with a 
view to increasing the efficiency of na¬ 
tive underground labor. Representa¬ 
tives of the government mining depart¬ 
ment, the Transvaal Chamber of Mines, 
and the various mine workers’ unions 
were present. General Smuts presided. 
It was decided that a sub-committee 
should consider the question of the ratio 
of white to colored labor underground, 
also the matter of getting a better 
day’s work out of the underground 
native. The subcommittee agreed upon 
is to be composed of two representa¬ 
tives from the government, two from 
the Chamber of Mines, two from the 
Mine Workers’ Union, and two repre¬ 
sentatives from the Industrial Federa¬ 
tion. The committee was to start work 
today (Nov. 15). 

MEXICO 
Chihuahua 

Torreon Smelter To Resume Operations 
Immediately 

Torreon—The Cia. Metalurgica de 
Torreon will resume operations on Jan. 
2, when it is expected that two of the 
furnaces will be blown in. This plant 
is owned by the Cia. Minera de Penoles 
and has been under course of repairs 
for the last six months. The capacity 
of the furnaces has been increased by 
supplanting the old ones with those 
taken from the big Mapimi smelter, 
which has been dismantled. 

CANADA 

British Columbia 
Britannia Mining & Smelting Co.’s New 

Mill—Amber Discovered at 
Coalmont 

Victoria—The time for the receipt of 
tenders for the steel work of the Britan¬ 
nia Mining & Smelting Co.’s new mill 
building, which will replace the wooden 
building destroyed by fire last February, 
closed Dec. 14. The new mill building ^ 

will be constructed of fabricated steel 
and reinforced concrete. It is esti¬ 
mated that the steel work will cost 
between $150,000 and $175,000 and the 
completed building about $500,000. 

The crushing machinery, which will 
consist of one set of 20 x 72-in. rolls, 
four sets of 20 x 54-in. rolls, and eigh¬ 
teen 7 X 10-ft. tube mills, has been 
ordered from the Taylor Engineering & 
Manufacturing Co., of Allentown, Pa. 
The construction of the new mill, which 
will have a capacity of 2,500 tons of ore 
per day, will be supervised by Bradley, 
Bruff & Labarthe, of San Francisco. 
The town of Britannia Beach, which 
was destroyed by flood recently, will be 
rebuilt on higher ground, where it will 
be impossible for such a disaster to 
recur. 

The result of the verdict of criminal 
negligence found against the Britannia 
company by the coroner’s jury that 
passed upon the recent disaster by^ 
flood at Britannia Beach has been that 
the Attorney General of British Colum¬ 
bia has entered suit against the man¬ 
ager and engineer of the Britannia 
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company for criminal negligence, and 
Wilfred Dion, who lost a wife, a child, 
and his household effects in the dis¬ 
aster, is suing the company for dam¬ 
ages. This is a test case. Other writs 
have been issued, but will not be pressed 
until this case is decided. 

The Granby Consolidated has entered 
suit in the Supreme Court against the 
Attorney General of British Columbia, 
asking for a declaration of its rights 
and liabilities under the British Colum¬ 
bia Taxation Act. 

Actual mining done during 1921 in 
the Nanaimo Mineral Survey district, 
which takes in Vancouver Island and a 
considerable section of the British 
Columbia lower mainland, has not been 
equal to average years, though a report 
prepared by William M. Brewer, resi¬ 
dent mining engineer, indicates that 
there has been considerable develop¬ 
ment work and a tendency has been 
displayed by oi)erators to prepare for 
better market conditions. 

Hazelton — All the vast territory 
known as the Omineca, the Peace River 
district, and the Cariboo are included 
in the area over which John D. Gallo¬ 
way, resident mining engineer, has 
jurisdiction. As to mining conditions 
in 1921, Mr. Galloway reports that there 
was little lode-mineral production, but 
that the placer gold output increased 
substantially. Many properties were 
under development and considerable 
prospecting was done. There are now 
in the northeastern district, according 
to Mr. Galloway, a number of prospects, 
which should prove attractive to those 
who are looking for prosi>ects. Placer 
mining was vigorously pushed in the 
Cariboo in 1921. The old Bullion mine, 
at Quesnel Forks, once the most im¬ 
portant hydraulic mine in British 
Columbia, was reopened. The Silver 
Standard mine and concentrator at 
Hazelton, were closed^all of the year, 
but it is expected that operations will 
be resumed in the spring of 1922. De¬ 
velopment of a promising coal property 
on the Telkwa River was started during 
the year. This property is known as 
the Betty mine. 

As far as known, the only ore ship¬ 
ments made this year were a carload 
of concentrates from the Silver Stand¬ 
ard (clean-up of mill bins), a shipment 
from the Hazleton View, and a few 
tons as test shipments from different 
properties. The production of placer 
gold was estimated at $80,000, as com¬ 
pared with $69,000 in 1920. 

Alice Arm—Considerable road work 
has been done in the Alice Arm district 
in the last few months. There is now’ a 
good trail up the Illiance River Valley, 
and the Provincial Mines Department 
has assisted in trail construction on the 
northeast fork of the Kitsault River 
as well as in other parts of the district. 
This is facilitating actual mining as 
well as pi’ospecting. The Moose group, 
in the Kitsault River section, has con¬ 
siderable ore in the bunkers awaiting 
shipment. Development work is said 
to have disclosed a large body of ore. 

Stewart—The Bear River Bridge, 
which was washed out recently, is being 
replaced by the provincial government. 
The Salvator group, on the south side 
of the Marmot River, will be worked 
all winter. 

Coalmont—It is stated that a dis¬ 
covery of amber has been made on the 
property of the Coalmont Collieries, in 
the Coalmont district. The favorable 
opinion of Edwin S. Oliver, of the Oliver 
Chemical Processes Syndicate, as to 
this respect, is said to have been con¬ 
firmed by reports made on samples 
forwarded to Ottawa and New York 
chemists. 

Trail—The Consolidated smelter re¬ 
ceived 5,756 tons of ore from Dec. 15 
to Dec. 21 inclusive; Of this the Josie 
mine at Rossland' shipped 102 tons and 
company mines the rest. 

Nelson—Organization of the newly- 
formed Mining Association of Eastern 
British Columbia has been completed, 
and the following officers named: 
President, R. Randolph Bruce, Winder- 
mere; vice president, J. P. McFadden, 
New Denver; secretary-treasurer, W. H. 
Burgess, Kaslo; executive, W. A. 
Cameron, New Denver; James Ander¬ 
son, Kaslo; E. G. Montgomery, Kim¬ 
berley; W. T. McDowell, Ymir; Douglas 
Lay, Rossland; S. S. Fowler, Riondel; 
L. H. Biggar, Slocan City; Clarence 
Cunningham,* Alamo; T. W. Bingay, 
Trail; S. G. Blaylock, Trail; J. H. 
Turner, Nelson. The organization’s 
activities, it is expected, will be largely 
directed towards securing of legisla¬ 
tion favorable to the mining industry. 

TEXAS 

Sulphur Beginning To Move on 
Gulf Coast 

Gulf—It is reported in Galveston that 
three British steamships will load at 
once with crude sulphur, from the Texas 
Gulf Sulphur Co., for Australia. Large 
quantities of sulphur also have been 
sold to European countries. Movement 
of this sulphur will begin about Jan. 1, 
it is expected, shipments being made 
from Galveston, Texas City, and Free¬ 
port. 

During the reconstruction period, 
European stocks of brimstone have be¬ 
come nearly depleted, and the outlook 
for renewed exports is bright. Another 
sign of an impending improvement in 
this industry is the construction at 
Galveston by the Texas Gulf Sulphur 
Co. of concrete storage bins and loading 
equipment that will make it possible to 
load a ship in eight hours, and will in¬ 
sure a large stock on hand for imme¬ 
diate export. It has been stated in 
Houston that the Union Sulphur Co., 
of Sulphur, Louisiana, has recently pur¬ 
chased the sulphur rights at Damon 
Mound, Brazoria County, Tex., and 
acreage in Liberty County. 

KOREA 

Unsankinko—The October clean-up 
of the Oriental Consolidated Mining Co. 
was $92370, compared with $83,773 in 
September. 

MICHIGAN 

The Copper Country 

Refined Copper Output for 1921 39 Per 
Cent of Normal—Material and 

Labor Costs Lower in 1922 

By M. W. Youngs 

Houghton — Only seven properties 
have been in operation in the Lake 
district throughout the year, the Calu¬ 
met & Hecla and subsidiary mines hav¬ 
ing suspended on April 1. Refinery 
production for the year in the district 
is estimated at 39 per cent of normal, 
including the output of the Calumet 
smelters. Of the seven properties in 
operation, only four are producers. 
Copper Range, Quincy, Mohawk and 
Wolverine. The Seneca, Mayflower and 
Arcadian are engaged in development 
work.' 

Production of refined copper in 1921 
is estimated at 107,000,000 lb. Of this, 
45,000,000 lb. was produced the first 
three months, leaving 62,000,000 for the 
remaining nine months’ period of cur¬ 
tailment. The average per month for 
the nine months was 6,890,000, as com¬ 
pared with 22,500,000 normally. 

Refined copper production fell off 
somewhat in December in the Michi¬ 
gan Lake district, the output being 
estimated at 7,500,000 lb. or 33 per 
cent of normal. Throughout the 
greater part of the month there were 
eleven furnaces in blast, against fifteen 
in November. Calumet & Hecla had 
seven. Copper Range (Michigan) threa, 
and Quincy one. Both Copper Range 
and Quincy continued to add a few 
men to their underground forces. 

Copper Range, Quincy and the Stan¬ 
ton mines will finish the year with no 
more than normal stocks of metal on 
hand. Calumet & Hecla, however, still 
has a considerable surplus in spite of a 
large volume of sales throughout the 
year. These stocks are at least suffi¬ 
cient to prolong the period of suspen¬ 
sion of mining operations until spring 
and when production is resumed it prob¬ 
ably will be on a basis of not more 
than 50 per cent at the start. 

Quincy, it is estimated, will finish the 
year with a production close to 15,000,- 
000 lb., as compared with 19,216,070 
in 1920. Quincy started to curtail in 
1920 owing to depressed cond.itions and 
on April 1 of this year made a more 
drastic curtailment, working on a four- 
day schedule instead of'six. In Novem¬ 
ber there was a return to almost a 
full-time basis but forces were not 
materially increased. The tenor of 
Quincy rock shows no falling off with 
depth. 

Copper Range will produce upwards 
of 30,000,000 lb. this year. A partic¬ 
ularly pleasing development at the 
Copper Range mines has been the 
steady improvement in the character of 
the ground opened in Trimountain, 
where a heavy program of drifting has 
been in progress throughout the year. 
The rock in the Champion mine con¬ 
tinues rich and though Baltic has shown 
no improvement the average yield for 
the three mines for the year should be 
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close to 40 lb. of copper per ton of 
rock stamped. 

Mohawk’s production for the year 
was approximately 14,000,000 lb., and 
Wolverine’s about 4,000,000. Mohawk 
is carrying on a normal program of 
development work and producing to the 
capacity of its mill. 

Of the properties under development, 
Seneca is the most advanced and should 
become a regular producer on a fairly 
large scale in the latter part of 1922. 
Before this stage is reached a new hoist 
must be installed at the Seneca shaft. 

Arcadian Consolidated has resumed 
sinking in the New Baltic shaft, which 
will be sunk to a depth of 1,060 ft., 
from which level a drift will be driven 
south to connect with the 1,050 level 
of the New Arcadian shaft. This drift 
will parallel the south drift from the 
ninth level. 

Mayflower, in its new operation on 
the 1,450 level, is getting into fairly 
good looking ground to the north, 
although considerable trap is in evi¬ 
dence. 

Calumet & Hecla is still aggressively 
pushing its geological research work in 
an effort to establish certain rules for 
the location of copper deposits. Some 
interesting theories are being put to 
practical test and .there is a good deal 
of encouragement in progress to date. 

Material and labor costs will be about 
normal in 1922 and ^11 have a favor¬ 
able effect on mining costs. High 
freight rates still continue, however, 
and this will be the biggest abnormal 
factor in cost items. 

Gogebic Range 

Overwinding Accident at Pabst Mine— 
Mild Weather Aids Stripping 

Ironwood—An overwinding accident 
occurred recently with the electric hoist 
at “H” shaft of the Pabst mine, with 
some damage to the equipment but no 
other serious results. It is thought 
that one of the skips, which are run in 
balance with a single drum, was lowered 
a hundred feet or so below the dump 
when the other was rung up from the 
bottom to the next level to be filled. 
This was far enough to release the lock 
on the reverse gear of the hoist and 
permit the engineer to reverse the hoist, 
which he evidently did when he next 
started up. The empty skip was pulled 
up to the sheave, the li-in. rope was 
broken and the skip dropped 2,000 ft. to 
the bottom of the shaft. The shaft was 
was not damaged except at the bot¬ 
tom, and the safety devices, of which 
the hoist had two independent systems, 
stopped the hoist before the rope was 
in the engine house. There must have 
been some error in the setting of the 
safety stops although they were checked 
at frequent intervals. The safety stops 
used were of the most modem type. 

Mild weather has continued surpris¬ 
ingly long this winter and been a great 
aid to the stripping operations under 
way at the open pits. Past the middle 
of December the thermometer did not 
drop below 15 deg. and was often above 
25 deg. above zero. 

Marquette and Menominee Ranges 

Three Mines Resume on Menominee 
Range—Cleveland-Cliffs Unwater¬ 

ing North Lake—Imperial 
Mine Hoisting Ore 

By Wiluam N. Newett 

Ishpeming—The Fogarty and Baltic 
mines of the Verona Mining Co. and the 
Balkan mine of the Balkan Mining Co., 
on the Menominee Range, have re¬ 
sumed mining operations. Both com¬ 
panies are subsidiaries of Pickands, 
Mather & Co. The Balkan has been 
closed since June; the other two since 
August. About 350 men have been 
given employment on a full-time basis. 
'The wage scale varies from $2.10 on 
surface to $2.75 underground and is 
far below the scale which was in effect 
when the properties were shut down. 

Rapid progress is being made with 
the construction of the blast furnace 
which is to be operated in connection 
with the West Chapin Mining Co. and 
a ’large part of the material is now 
on the site. It is planned to erect a 
chemical plant later. The furnace will 
produce charcoal iron and will be the 
fifth furnace of this type in the Lake 
Superior region. None of these fur¬ 
naces is being operated at present, 
but the one at Marquette, belonging 
to the Pioneer Iron Co., will be blown 
in as soon as repairs now being made 
to the stack are completed. 

The Cleveland-Cliffs Iron Co. has 
started the task of unwatering North 
Lake, which is a short distance from 
the company’s Baraes-Hecker mine on 
the Marquette Railge. Considerable 
water was encountered underground 
and it was thought that the lake water 
was finding its way into the workings. 
There are 368,000,000 gal. of water 
and silt to be removed from the lake. 
About one-half is silt. Electric-driven 
centrifugal pumps will be used in the 
work. It is estimated that five months 
will be required to unwater. 'The 
water will be sent to the Carp River. 
This is the second instance where the 
Cleveland-Cliffs Iron Co. has unwatered 
a lake. Some years ago Lake Angeline, 
in Ishpeming, was pumped out. About 
800,000,000 gal. was handled. 

The Imperial mine is now hoisting 
ore, the skips having been placed in 
commission a few days ago. This is 
the first iron mine to be opened by 
Henry Ford. About 160 men are em¬ 
ployed. All ore will be placed in 
stock for shipment to the River Rouge 
furnaces next season. Ford’s wage 
scale is $4.80 a day for the first thirty 
days, then $6 a day. The scale ap¬ 
plies to all alike. 

MINNESOTA 

Riverton — Extensive surface-plant 
improvements have been made during 
the last two months at the Sagamore 
mine of the John A. Savage Co. Foun¬ 
dations were laid for a screening and 
drying plant which it is believed will be 
the largest and most modern structure 
of its kind in the Superior district. 

COLORADO 

Shutdown of Moffat Road Postponed— 
Mine Executives To Meet at Denver 

—C. F. & I. Co. To Increase 
Operations at Pueblo 

(From Our Special Correspondent) 

Denver—Court proceedings which 
threatened the immediate closing down 
of the Moffat railroad have been post¬ 
poned, pending adjustments which it is 
hoped will bring the revenues of the 
company to a level approximating oper¬ 
ating costs. In granting an extension. 
Judge Johnson scored residents and 
business men in the territory served by 
the road for their failure to co-operate 
with the company by diverting business 
legitimately belonging to this line, to 
other carriers. The road serves the 
northwestern part of the state, and a 
territory rich in agricultural and min¬ 
eral resources, but, owing to its heavy 
grades over the Continental Divide, is 
expensive to operate. 

The response to an inquiry sent out 
by the Colorado Metal Mining Associa¬ 
tion has been so general, that the exec¬ 
utive committee has decided to arrange 
for a conference meeting of mine man¬ 
agers and superintendents to convene 
during the annual meeting of the asso¬ 
ciation in January. The conference will 
be held on Jan. 16, at the State Capitol 
Building in Denver, and will consider 
problems directly connected with mine 
operations. 

Telluride—Shipments of concentrate 
during November were as follows; 
Smuggler-Union, 60 cars; Tomboy, 45 
cars; total 105 cars. 

Cripple Creek—The Moonlight Gold 
Mining Co. has developed a shoot of 
$15 ore in territory west of the old 
shaft. 

Alma—The Queen company, operating 
on Mt. Bross, has started its air com¬ 
pressor and is cutting a station at the 
breast of its main tunnel to instal a 
diamond drill. Present plans call for 
about 2,000 ft. of drilling, the holes to 
be run at about 45 deg. to the course 
of the main tunnel to prospect the 
lateral veins. 

The application of the Colorado & 
Southern to reduce service on the 
South Park branch to tri-weekly, does 
not seem to be warranted, as the com¬ 
pany is failing to make prompt de¬ 
livery of freight sent over the line, 
under the six-day service. 

The Louisiana & Colorado Mining 
Co. has reduced its force for the win¬ 
ter, and is cleaning up and shipping the 
high-grade silver ore mined to the A. 
V. smelter at Leadville. 

The new buildings being erected on 
the Silver Wave property are ready 
for occupancy. The force has been in¬ 
creased and is now working two 
shifts on the new lower tunnel, which 
when completed will cut the known 
oreshoot at a greater depth and sev¬ 
eral hundred feet in advance of the old 
workings. 

'The Pulaski Investment, Mining & 
Prospecting Co., operating on Penn- 
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sylvania Mt. from the Mosquito side, 
is building a new concentrating and 
flotation mill to treat the low-grade 
ore which it is developing. The ore- 
body at present is about 24-ft. wide 
and carries gold, silver, lead and zinc. 
Ck)nnections are being made with the 
lines of the Colorado Power Co. All 
units of the mill and mine are to be 
operated by electricity. 

The recent gold strike on the Hard 
To Beat property is holding up well. 
Buildings have been erected and a crew 
of eight men is employed on develop¬ 
ment. One car of high-grade gold 
quartz has been shipped to the smelter. 

The London Co. is working two 
shifts on the new raise which is being 
driven from the 2200-ft. point in its 
new lower tunnel to connect with the 
working of the old Extension property. 

Several sets of lessees are working 
on the South London and are main¬ 
taining a monthly output of four to 
five cars of gold ore, assaying 6 to 8 
oz. gold per ton. 

The engineers who have been ex¬ 
amining the North London workings 
completed the sampling and geological 
work the first of the month. If this 
examination proves satisfactory a new 
mill will be installed in the early 
spring. 

increased activity in all branches of the 
industry. 

Deadwood—^The Cutting Mining Co., 
has resumed work at its property and 
the shaft is being unwatered. New 
pumps are being installed and develop¬ 
ment work will be started at the 500 
level as soon as the water is removed. 

The Golden Crest property is being 
put in shape for continued work. The 
force will be increased after Jan. 1 and 
it is probable that the cyanide plant will 
be placed in commission this coming 
year. 

The Golden Feather mill is nearing 
completion. Ten stamps are being in¬ 
stalled and will be ready for operation 
during January. Amalgamation will be 
used at the start but a cyanide annex 
will be added soon. This company has 
taken over the Monarch mine and will 
work it along with its own property. 

At the Eagle Bird the tunnel is be¬ 
ing continued and has reached a dis¬ 
tance of over 900 ft. There remains 
600 ft. to drive and this will be com¬ 
pleted early in 1922. 

NEW MEXICO 

Mining in the State Reviewed—Eighty- 
five Mine Principal Shipper— 

Mogollon Active 

By James P. Porteus 

in the last year would more than pay 
the purchase price of the property, 
which was bought about eighteen 
months ago for over a million dollars. 

The Co-operative mine has shipped 
during the year a total of about 600 
tons of lead-silver ores to the El Paso 
smelter. The total value was $34,200, 
an average of $57 per ton. The Last 
Chance mine was taken over early in 
the year by John H. White and asso¬ 
ciates, and work was started in April. 
Since that time about 30,000 tons of 
straight silver ore, averaging 15 oz. or 
better, has been blocked out. A fifty- 
ton mill and a power house are being 
built. 

The Mogollon Mines Company at 
Mogollon, continued working steadily 
throughout the year. Its production 
for eleven months up to Dec. 1 has 
been 5,544 oz. gold and 280,000 oz. 
silver, compared with 5,400 oz. gold and 
289,000 oz. for the same period last 
year. Ore milled by the company has 
amounted to 44,915 dry tons in eleven 
months this year, compared with 37,979 
dry tons in the same period last year. 
This ore came from the Last Chance, 
Confidence, and Deadwood mines. Lump 
fluorspar ores from Lordsburg and a 
milled product from. Las Cruces were 
shipped intermittently. 

SOUTH DAKOTA 

Cutting Company Resumes—Golden 
Feather Mill Nearly Completed— 

Golden Crest Preparing for 
Work—State Mine In¬ 

spector’s Report Out 

Lead—According to the annual report 
of Otto Ellerman, State Mine In¬ 
spector, for the year ended June 30, 
1921, the gold mines treated 1,572,989 
tons of ore having a value of $5,712,- 
853. This was distributed as follows: 
Homestake, 1,484,391 tons valued at 
$5,354,038; Trojan, 88,598 tons valued 
at $358,815. Placers, $1,000. The Re- 
finite Company used 1,000 tons of alu¬ 
minum silicate in the manufacture of 
water softener. The U. S. Gypsum 
Co. mined 8,223 tons of gypsum. The 
Dakota Plaster Co. treated 3,933 tons of 
gypsite. The King Mica Co. shipped 
one car of mica and Dennis Henault 
shipped 6 tons of the same material. 
The Masrwood Chemical Co. shipped 950 
tons of lithia ore to its refining plant 
in New Jersey. The quarries were ac¬ 
tive with an increased production of 
limestone and structural materials. 
The coal mines produced 9,000 tons of 
coal. 

There were employed in the metal 
mines during the period covered an aver¬ 
age of 1,717 persons. The coal mines 
employed thirty-three and the quarries 
168. 

There occurred 665 accidents, classi¬ 
fied as follows: Fatal, three; serious 
(time lost more than fourteen days), 
86; and slight, 476. 

The general mining conditions show 
an improvement. The labor situation 
has been relieved and there is a tend- 

Lordsburg—The salient features of 
mining in New Mexico during 1921 
were the comatose condition prevailing 
in the copper industry, the steady pro¬ 
duction of gold and silver in the Mon- 
gollon district, a decrease in zinc, lead, 
silver, iron, manganese, and fluorspar 
production generally with the closing 
of many mines, and, more specifically, 
the blocking out of a large quantity of 
siliceous copper ores in the Calumet & 
Arizona’s Eighty-five mine, in the 
Lordsburg district. The big copper 
properties with plants at Santa Rita, 
Hurley, and T3n:one were affected like 
all others in the Southwest, and are 
still marking time. The Fierro-Hano- 
ver camp became inactive when the 
zinc and iron mines shut down about 
Oct. 1. 

A reduction of freight rates on zinc 
ores to the Kansas-smelters from this 
field, recently made, looks favorable, 
but a corresponding reduction in iron 
and manganese rates must also be made 
before these commodities can move. 
Copper ores were shipped continuously 
from the Lordsburg district until Nov. 
1. The ore shipments from this dis¬ 
trict for the last twelve months from 
Dec. 1, 1920, to Dec. 1, 1921, amounted 
to 355 carloads, a total of 17,222 tons 
of copper and silver-lead ores. The 
approximate value was $275,555. The 
bulk of this tonnage has come from the 
Calumet & Arizona’s Eighty-five, which 
was a steady shipper up to Nov. 1 when 
the smelter stockpiles were reported 
full. Ores extracted since then have 
been stored in pockets, bins, and dumps 
at the mine. No stoping was done dur¬ 
ing this period; only ores mined in 
course of development were moved. It 

ARIZONA 

Tom Reed Mill To Handle Custom Ores 

By James H. McClintock 

Kingman—The Tom Reed Gold Mines 
Co., at a directors’ meeting in Los 
Angeles, gave W. B. Phelps, superin¬ 
tendent, authority to contract with 
mine owners of the Oatman section for 
the milling of custom ore, the con¬ 
tracts to be based on the percentage of 
recovery shown in compiling the re¬ 
sults of a two-weeks’ experimental run 
recently completed. The mill has been 
making as high as a 98 per cent 
saving on Tom Reed ore, in gold and 
silver. There is little in the Tom Reed 
ore save silica and the precious metals. 
The mill is expected to care for about 
125 tons a day. 

About 50 tons a day of Big Jim ore, 
brought by tramway, are being handled 
in the United Eastern mill. The main 
shaft of Big Jim is being carried down 
to the 750 level. 

The mill of the C.O.D. Mines Co. has 
resumed operation, with W. Rith in 
immediate charge. About fifty miners 
are taking out ore. The main shaft 
is 500 ft. deep. 

Globe—E. G. Deane, manager of the 
Superior & Boston, states that the com¬ 
pany within a short time will be em¬ 
ploying its full crew of 126 men. 
Miners are now being employed for 
stoping on the 400 and 600 levels of 
the Footwall vein. Medium-grade cop¬ 
per-silver ores are to be sent to the 
International smelter at Miami, the 
higher grade being held until resump¬ 
tion of copper smelting at El Paso. 
This better ore samples about 8 per 

enc> towards a return to normal with is estimated that the ores blocked out cent copper and 30 oz. silver. 
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CALIFORNIA 

Central Eureka Gets New Option on 
South Eureka 

San Francisco — According to local 
reports the blue sky law of California 
has Ji)egun to show its teeth. In connec¬ 
tion'with the Silver Hills of Nevada 
fiasco, it is alleged that Don C. 
Aldridge, a stock broker, manipulated 
the prices for this stock by a system of 
“cross sales.” Aldridge’s license has 
been revoked by the commissioner of 
corporations. It will be remembered 
that W. J. Loring, president of the 
company, issued a statement in Septem¬ 
ber, 1921, to the effect that the Silver 
Hills property was practically worth¬ 
less and that the company would 
endeavor to find another mine. {Eng. 
and Min. Jour., Oct. 29, 1921, p. 714.) 

Grass Valley—The North Star Mines 
Co. is increasing its activity in devel¬ 
opment work, particularly upon its low¬ 
est levels. 

Control of the “Bullion” property by 
the Intermountain Development Co., of 
Salt Lake City, is announced in local 
reports which intimate that work on 
the property may be resumed. 

Sutter Creek — Central Eureka has 
secured a new option on the South 
Eureka. This amounts to practically 
a renewal of the old one and gives 
Central Eureka until, Feb. 1, 1923, for 
further development of South Eureka’s 
ground. A new 85-ft. steel headframe 
and electric hoist are almost completed 
and the physical appurtenances of this 
mine are in excellent condition for 
further development at depth. 

Redding—The wire rope tram from 
the Hornet mine of the Mountain 
Copper Co. to Mathewson on the South¬ 
ern Pacific will be put in commission 
Jan. 15, 1922, it is reported. 

Downieville — The Wheeler mine in 
the Downieville district is reported to 
be milling gold ore from a promising 
vein. 

NEVADA 

Simon Silver-Lead Flotation Plant In¬ 
creasing Tonnage—Rochester Sil¬ 

ver’s November Output Above',' 
Normal 

Rochester—November production by 
the Rochester Silver Corporation was 
6,071 tons, recovered value $68,000, and 
operating profit $21,440. This is above 
normal for this company, although 
October was also a good month, produc¬ 
tion being 4,780 tons and recovered 
value $63,000. Mine conditions are 
said to be good, with ore of excellent 
grade being mined from a lens opened 
up in October in the foot-wall section 
of the east vein on the 100 level. 

Mina—The flotation plant of the 
Simon Silver-Lead Mines Co. is now 
being operated two shifts and tonnage 
gradually increased. The plant was 
shut down for four days during the 
second week in December owing to dis¬ 
continuance of electric power during 
that time. The first car of silver-lead 
concentrates has been shipped to the 

smelter at Midvale, Utah, and there is 
a car of zinc concentrates ready for 
shipment to the company plant at Har¬ 
bor City, Cal. At the Mabel mine, 
operated under option by the West End 
Consolidated Mining Co., of Tonopah, 
the shaft has reached a depth of 100 ft. 
below the tunnel level and a station is 
being cut preparatory to crosscutting 
to the veins and drifting. 

Divide—The Tonopah Divide mine’s 
production for November was 1,741 
tons, average value per ton being 
$29.12, and the gross value $50,697. 
This is approximately the same as for 
the previous month. A new double¬ 
drum hoist was installed in December, 
and production was curtailed for nine 
days. The usual development footage 
is maintained, with no new develop¬ 
ments of importance. Shaft sinking 
will not be resumed until the 1,200 sta¬ 
tions are completed. 

Royston—Many leases are being oper¬ 
ated in this district, and claim owners 
are busy. Some ore is being saved 
from development work, but the district 
is hardly on a self-sustaining basis as 
yet. In the Betts, or original strike, 
the incline shaft passed into the foot 
wall of the ore at a depth of 40 ft. 
The shaft was continued to a depth of 
63 ft. and a crosscut has been started 
from the bottom toward the west to cut 
the ore on its dip. The Hudson Mining 
Co., owner of the principal portion of 
the district where the development is 
actually being done, is preparing to 
continue sinking its 300-ft. incline shaft 
to the 600 level. 

Tonopah—Production continues nor¬ 
mal in this district. Bullion shipments 
for November totaled about $650,000. 
The Tonopah Belmont has reported 
favorable developments on new ore- 
bodies from 1,100 level. Wages were 
reduced at the West End on Dec. 
16 to conform to the scale paid by 
other Tonopah companies. General 
conditions throughout the district were 
about as usual, with no new discoveries 
of importance reported. Labor condi¬ 
tions are good. 

Pioche—Ore shipments from the 
Pioche district for the week ended Dec. 
23 were confined to the Bristol and 
Black Metal properties which continue 
to ship an average of 60 tons each 
daily to the Salt Lake smelters. The 
Bristol production is largely a silver- 
lead-copper ore which fluxes satisfac¬ 
torily, and that from the Black Metals 
mine carries an average of 14 ounces 
silver and only 1 per cent of insoluble, 
the ore being limestone impregnated 
with argentiferous manganese and iron. 

Leasers’ ore is going out from an 
increased number of small properties, 
a recent car carrying four lots. The 
total' tonnage shipped for the week 
was estimated at 770 tons. 

Ely—A shipment of copper, consist¬ 
ing of 35 cars, was dispatched from 
McGill Dec. 10. This represents the 
final clean-up of the copper stored at 
the smelter of the Nevada Consolidated 
Copper Co. 

UTAH 

Tintic Shipments Decrease—To Un¬ 
water Lower Levels in Gemini 

and Ridge Valley 

Eureka^—The Tintic Standard has 
declared a dividend of 5c. a share. This 
company’s new mill is producing 3,000 
ounces of silver and 1,000 lb. of copper 
daily. Reserves of mill ore in the 
mine are estimated at 511,000 tons, and 
reserves of shipping ore at 343,000 
tons. Recoverable metal from the 
low-grade ore is placed at $12.08 and 
from the high-grade at $34.05 a ton. 

Shipments from the Tintic district 
for the week ended Dec. 19 amount to 
156 cars as compared with 176 cars 
the week preceding. Shippers were: 
Tintic Standard, 49 cars; Chief Consoli¬ 
dated, 39; Chief Consolidated, 13; 
Victoria, 12; Iron Blossom, 10; Eagle 
& Blue Bell, 9; Centennial-Eureka, 9; 
Dragon, 8; Colorada, 6; Mammoth, 3; 
Empire Mines, 3; Swansea, 3; Gemini, 
3; Bullion Beck, 2; Alaska, 1. 

Water is receding in the lower work¬ 
ings of the Gemini and Ridge Valley 
mines and it is proposed by the man¬ 
agement to further lower the level by 
pumping, which it is thought possible 
with the present equipment. The water 
will be pumped into open fissures. With 
the lower levels unwatered leasing in 
these properties is likely to be greatly 
stimulated. 

Park City—Shipments for the week 
ended Dec. 19 were 2,430 tons of ore. 
Shippers were: Judge allied companies, 
1,128 tons; Silver King Coalition, 867; 
and Ontario, 435. 

IDAHO 

Coeur d’Alene District 

Proposed Revision of Mining Law 
Not Popular 

Wallace—At a recent meeting of the 
Wallace Board of Trade the proposed 
revision of the mining laws was re¬ 
ferred to a standing committee for in¬ 
vestigation and report. The chairman 
of the committee is L. E. Hanley, min¬ 
ing engineer and secretary of the 
Hecla Mining Co. The following 
special committee was appointed to act 
with the standing committee: J. E. 
Gyde, attorney for the Bunker Hill & 
Sullivan company; Rush J. White, min¬ 
ing engineer and chairman of the 
Columbia section of the A. I. M. E.; 
Thomas H. Owens, assistant manager 
of the Federal Mining & Smelting Co.; 
J. J. Day, president and manager of 
the Tamarack & Custer Consolidated 
Mining Co.; and C. W. Newton, general 
manager of the Callahan Zinc-Lead Co. 
The committee recommended that pro¬ 
test be made against the bill as a 
whole for the reason that some of its 
provisions were regarded impractical 
and that any radical changes in the 
mining laws, which are now generally 
well understood, would result in mqch 
confusion and prove detrimental to the 
mining industry. The committee was 
authorized to prepare a formal resolu- 
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tion embodying this view and forward 
the same to the chairman of the house 
.committee on mines and mining and to 
the Idaho delegation in congress. 

A strike of unusual interest has been 
made by the Cedar Creek Mining & 
Development Co. on Granite Creek, 
about four miles from Murray. A 
crosscut from drift on the original to 
a parallel vein picked up three stringers 
of ore which have merged into a solid 
shoot of lead-silver ore, 22 in. thick. 

The strike made on Lookout Moun¬ 
tain a few months ago is promising. 
Since crosscutting the vein, drifting has 
proved an ore shoot 75 ft. long that 
will average for a width of 6 ft. 30 
per cent lead and 20 ounces silver. 
Where the vein was intersected the 
main ore showing was galena, but this 
soon disappeared and for the past 60 
ft. the drift has been in a body of 
cerussite with streaks and bunches of 

.dark crystals' carrsdng 80 per cent lead. 
The company plans to put in a tramway 
in the spring which will deliver the 
ore to the wagon road, where it will 
be loaded on trucks for shipment to 
the Bunker Hill smelter at Kellogg. 
It will require a tram about 1,800 ft. 
long. Control of the property is owned 
in Kellogg. 

Other Districts 

Warren—Los Angeles, Cal., capital 
has taken a lease upon the Thomas 
Creek placers. Investigations are be¬ 
ing made for a number of other con¬ 
cerns, particularly with regard to the 
monazite sands found in this section. 

Featherville—The Hammon Engi¬ 
neering Co., of San Francisco, has 
shipped fifty carloads of dredging 
material and supplies. The company 
plans to invest about $1,000,000 and 
two new $150,000 dredges are being 
put in. 

Rocky Bar—The Idaho Gold Corpora¬ 
tion, of Salt Lake City, headed by Earl 
McIntyre, principal owner of the Mam¬ 
moth mine, in Utah, and James Ivens, 
a director of the Silver King Coalition 
at Park City, is preparing for active 
operations in and around Rocky Bar. 
Rocky Bar figured largely in gold pro¬ 
duction in the early days. The com¬ 
pany has acquired a considerable area. 

At Atlanta, 15 miles east of Rocky 
Bar, interests affiliated with the St. 
Joseph Lead Co. are said to be doing 
some work. 

Hailey—As a result of increased 
acitvity in Blaine County, that section 
will take second or third place among 
the mineral-producing areas of Idaho 
this year, according to a preliminary 
estimate of Stewart Campbell, state 
mine inspector, who states the county’s 
increase in mineral output over 1920 
will be in the neighborhood of $200,000. 
Considerable attention has been directed 
to the region because of the activities 
of Bunker Hill & Sullivan with regard 
to deep development, having in view 
the picking up of commercial ore below 
a series of faults. Federal Mining & 
Smelting Co.’^ production from its In¬ 

\ 

dependence property has averaged 
about 20 cars monthly, and the Golden 
Glow re-entered the producing class 
with an output of 10 cars, netting ap¬ 
proximately $250,000. 

OREGON 

Bay Horse Mine Expected To Resume 
Shipments Soon 

Huntington—After negotiations ex¬ 
tending over a considerable period, the 
United States Metals Co. has concluded 
arrangements with the Oregon-Wash- 
ington R. & N. Co. for putting in a 
side-track just below the Bay Horse 
mine. The ore will be dropped from 
the mine to the loading bins by a 
gravity tram, and it is anticipated 
shipments will be underway to Tacoma 
smelter early in 1922. 

carry 8 per cent copper and consider¬ 
able silver. Drifting is continuing on 
this level and a fair tonnage is already 
indicated. Crosscutting is being pushed 
on the 2,600 level and although good 
speed is being made it will require two 
months more, it is believed, before the 
copper is reached at this depth. 

The Tuolumne Copper Mining Co. has 
started sinking its Main Range shaft 
from the 1,600 to the 2,400 level, and 
in view of the fact that the zone of 
commercial ore has been located on the 
1,600 level, it is believed, that no time 
will be lost in crosscutting directly to 
a point corresponding to this zone on 
the lower levels, or to drift to it, for 
it is considered possible that the Spread 
Delight vein may be cut on dip by the 
shaft. The ore on the 1,600 level has 
been continuous for some distance, it 
has been found. 

Schoettner Studio, Butte 
A SH.4PT OP THE TUOLUMNE COPPER MINING CO., BUTTE, MONT. 

MONTANA 
Anaconda Reported To Have Made Con¬ 

tract With Silica Gel Corporation 
—Hibernia Crosscut Near Vein 

By a. B. Keith 
Butte—In unofficial circles at Ana¬ 

conda gossip has it that if the Ana¬ 
conda Copper Mining Co. has closed a 
contract with the Davidson Chemical 
Co., as reported in all probability it has 
to do with the use of the new substance 
known as “silica gel,” the patents cov¬ 
ering the manufacture of which are 
held by the Davidson company. This 
substance enters materially into a sim¬ 
plified process of making sulphuric acid, 
in which the Anaconda company is 
greatly concerned in view of its pro¬ 
posed entry into the fertilizer manu¬ 
facturing field. Silica gel because of its 
peculiar properties facilitates the mak¬ 
ing of high-grade sulphuric acid by a 
process hitherto regarded as too expen¬ 
sive for general use. The product is 
handled by the Silica Gel Corporation, 
which is a subsidiary of the Davidson 
Chemical Co. 

The copper ore developed by Butte & 
Superior on the 2,200 level of the Black 
Rock mine is reported to be looking 
much more promising. The orebody is 
said to be from 8 to 12 ft. wide and to 

The crosscut on the 750 level of the 
Hibernia is believed to be close to the 
vein, according to miners, who are 
cutting stringers and finding other 
evidence of the proximity of the fis¬ 
sures. The Hibernia is owned by the 
Davis-Daly Copper Co., and at present 
is the only property of the company in 
operation. 

Elkhom—Shipments of concentrates 
from the Elkhorn mill of the Boston & 
Montana Development Co. have com¬ 
menced. Recovery is reported to be 
about 90 per cent. 

MEXICO 

Sonora 

Mexican Corporation Gets Silla Mines 

Nogales—The Silla mines, about 60 
miles east of Mazatlan, Sinaloa, are 
reported to have been transferred to 
the Mexican Corporation, a holding 
company for the National Mining Cor¬ 
poration of London. The deal was 
made through W. J. Mitchell and 
Harold S. Gay, of Nogales, Ariz. 

The old quartz mill at Planchas de 
Plata, 20 miles southwest of Nogales, 
has been sold as junk and will be tom 
down. 
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The Market Report 

Daily Prices of Metals 

Deo. 

Copper, N. Y.. 
net refinery* 

Eleotrolytio 

Tin Lead Zine 

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

22 13.625 32.125 32.50 4.70 4.35@4.40 4.85@4.90 
23 13.625 32.125 32.50 4.70 4.3S@4.40 4.8S@4.90 
24 
26 

13.625 32.125 32.50 4.70 4.3S@4.40 4.85 

27 13.625 32.375 32.75 4.70 4.35@4.40 4.80@4.85 
28 13.625 32.75 33.125 4.70 4.3 75.a 4.40 4.80@4.85 

•These prices correspond to the following quotations for copper delivered: 13.875c. 
for the week. 

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

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

Quotations fer zinc are for ordinary Prime Western brands. Tin is quoted on the 
basis of spot American tin, 99 per cent grade, and spot Straits tin. 

London 

Deo. 

Copper 
Tin Lead Zino 

Standard I 
Eieotro- 
1^0 Spot 1 3M Spot 1 3M Spot 3M Spot 3M 

22 66i 67} 74} 170} 172} 25} 24i 27i 271 
23 66i 1 67} 1 74} 171 1721 25 24} 27| 271 
24 .... ! - _ . . • • • • • e • e • 

26 .... _ • • e • • .e • • • 

27 • • • 

28 66} 1 6H i72} i74} 24A 24} 271 271 

The above table gives the closing quotations on the London Metal Exchange. All 
prices in pounds sterling per ton of 2,240 lb. 

Silver and Sterling Exchange 

Deo. 

Sterling 
Enhange 
“Cheoks” 

Silver 1 

Deo. 

1 
Sterling | 
Exehange' 
"Cherks*' ; 

Silver 

New York 
Domeatio 

Origin 

New York 
Foreign 
Origin 

London 
New York 
Domeetie 

Origin 

New York 
Foreign 
Origin 

London 

22 420 99f 65} 35* 26 
23 4171 99| 64} 34} 27 4i9 991 64} 
24 4181 99f 64} 34} 28 4181 1 99| 65 35} 

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

Cables command one-half cent premium. 

Metal Markets Copper 

New York, Dec. 28, 1921 

The extreme quietness which has 
characterized the metal markets during 
the last week was expected, and will no 
doubt continue until the first week of 
January. Although orders have been 
few, prices have been well maintained, 
which is most encouraging. In the dull 
periods early in the year, prices would 
usually be shaded in an attempt to at¬ 
tract business, but this is no longer the 
case. The reasons are that producers 
are in a better financial condition, and 
also feel that prices are likely to ad¬ 
vance rather than go lower. 

The larger producers continue to ask 
14c. for first quarter deliveries, but, as 
was true last week, have been unable to 

•secure domestic orders at that price. 
Several interests have been willing to 
take orders at 13.875c., delivered, and 
in the last day or two, two or three mil¬ 
lion pounds could have been obtained 
for January delivery at nearby points 
for 13.75c. Practically no business has 
been done at any level. Export orders 
have also declined but not to the extent 
that domestic business has. Prices have 
been firm; in fact, producers have prob¬ 
ably netted slightly more on export 

business than last week. European 
quotations are generally 14.125@ 14.25c., 
c.i.f. 

Lead 
The official contract price of the 

American Smelting & Refining Co. con¬ 
tinues at 4.70c. There is some disposi¬ 
tion to quote 5 or 10 points above 
this, especially for desilverized lead, but 
practically all of the business has been 
done at the lower level. It has been 
small. In the Middle West the market 
has also been quiet. Chemical lead was 
obtainable early in the week and pos¬ 
sibly still is, at 4.35c. in at least one 
quarter, but other producers are quot¬ 
ing as high as 4.425c. Desilverized is 
selling at from 10 to 15 points pre¬ 
mium, and good corroding lead has 
sold as high as 4.60c., Chicago, in the 
last two or three days. Some pro¬ 
ducers are entirely sold out up to Feb¬ 
ruary. Reports are current of Ameri¬ 
can lead going to Europe. A small 
amount has been sold, but it is hardly a 
paying business yet. The London spot 
price fell off markedly today, the quo¬ 
tation incidentally being split closer 
than has been the case since pre-war 
days. 

Zinc 
Business has been exceedingly dull 

with many producers quoting nominal 
prices above the market. There is no 
pressure to sell, and with ore at pres¬ 
ent prices there is little or no more 
profit than was obtainable when the 
price of zinc was 4.25c. High-grade 
is in somewhat better demand at un¬ 
changed prices of 6c. with freight 
allowed. 

Tin 
Tin has also been quiet over the 

Christmas holiday, the absence of Lon¬ 
don quotations yesterday being an 
added reason for lack of interest in the 
local market. Electroljrtic is available 
in small amounts at approximately the 
same prices as are asked for Straits. 
The 99 per cent grade is in somewhat 
freer supply, but nearly all of the tin 
now being handled is of the Straits 
variety. Tin for forward deliveries is 
generally quoted at the same prices 
as for spot. 

Arrivals of tin, in long tons: Dec. 
17th, Straits, 200 ; 21st, London, 440; 
22d, Straits, 215; 23d, London, 150; 
24th, Liverpool, 50; 27th, Liverpool, 
365. 

Gold 
Gold in London: Dec. 22d, 97s. 9d.; 

23d, 98s. Id.; 28th, 97s. lOd. 

Foreign Exchange 
The exchange market has been ex¬ 

ceedingly quiet at steady prices. Any 
decided demand would no doubt in- 
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crease quotations, for the market has 
an upward tendency. On Tuesday, 
Dec. 27th, francs were 8.045c.; lire, 
4.405c.; and marks, 0.545c. New York 
funds in Montreal again declined to 
new low levels and yesterday were 
quoted at 6H per cent premium. 

Silver 
The market has been featureless, 

with practically no business doing over 
the Christmas holidays, and these con¬ 
ditions are likely to continue until 
after the New Year. 

The market closes dull, with tend¬ 
ency uncertain. 

Mexican Dollars—Dec. 22d, 49|; 23d, 
49i; 24th, 49i; 27th, 491; 28th, 49i. 

Other Metals 
Quotations cover wholesale lots unless 

otherwise specified. 

Aluminum—20c. per lb. for 99 per 
cent grade; 19c. for 98@99 per cent; 
18c. for 94^98 per cent. Outside mar¬ 
ket nominal at 17@18c. for 98@99 per 
cent virgin grades. 

Antimony—Chinese and Japanese 
brands, 4.50c.; W. C. C. brand, 6.25@ 
6.76c. per lb. Cookson’s “C” grade, 
spot, 9c. per lb. Chinese needle anti¬ 
mony, lump, nominal at 4c. per lb. 

Iridium—Nominal, $150@$170 per oz. 

Palladium—Nominal, $55@$60 per oz. 

Platinum—$80@$84 per oz. Market 
quiet. 

Quicksilver—$49@$50 per 75-lb. flask. 
San Francisco wires $49.50. Market 
better. 

The prices of the following metals 
remain unchanged from the figures 
published in these columns on Dec. 3: 
Bismuth, Cadmium, Cobalt, Molyb¬ 
denum, Monel Metal, Nickel, Osmium, 
Rhodium, Selenium, Thallium and 
Tungsten. 

Metallic Ores 
Manganese Ore—23@24c. per unit, 

seaport; chemical ore, $55@$60 per 
gross ton, lump; $76 per net ton, pow¬ 
dered. Nominal. 

The market is generally exceedingly 
quiet, and prices on the following ores 
remain unchanged from the figures 
published in the Market Report in the 
Dec. 3 issue: Chrome, Iron, Magne¬ 
tite, Molybdenum, Tantalum, Titanium, 
Tungsten, Uranium, Vanadium, Zircon, 
and Zirkite ores. 

Zinc and Lead Ore Markets 
Joplin, Mo., Dec. 24—Zinc blende per 

ton, high, $29.10; basis 60 per cent 
zinc, premium, $29; Prime Western, 
$28; fines and slimes, $26@$24; aver¬ 
age settling price, all grades of zinc, 
$25.67. 

Lead, high, $59.90; basis 80 per cent 
lead, $57; average settling price, all 
grades of lead, $58.09 per ton. 

Shipments for the week were: Blende 
11,142;, lead, 2,498 tons. Value, all 
ores, for the week, $431,190. 

Around 2,500 tons of 56 per cent zinc 
ore was purchased on a basis of $30, 
considered, with the present market 
conditions, a better buy by the pur¬ 

chaser than 60 per cent zinc ore on the 
prevailing basis of $28. With four 
points off, at one dollar per point, the 
ore brought about $24 per ton. 

Platteville., Wis. Dec. 24—Blende, 
basis 60 per cent zinc, $30. Lead ore, 
basis 80 per cent lead, $58 per ton. 
Shipments for the week: Blende, 84 
tons. Shipments for the year: Blende, 
10,896; lead ore, 1,793 tons. Shipped 
during the week to separating plants, 
623 tons blende. 

Non-Metallic Minerals 

Feldspar—No. 1 pottery grade, $6.60 
per long ton; soap grade, $7.50, f.o.b. 
North Carolina points. No. 1 Canadian, 
ground, $23, f.o.b. Ohio points. 

Fluorspar—Gravel, guaranteed 85 per 
cent CaFi and not over 6 per cent silica, 
$20 to $22.50 per ton, f.o.b. Kentucky. 
Enamel grades, $32.50 to $50. F.o.b. 
New Mexico points, 85 per cent grade, 
$12.50 per ton; 95 per cent, $25; 97 
per cent, $30. 

Fuller’s Earth—16 to 30 mesh, $20 
per ton; 30 to 60 mesh, $20; 60 to 100 
mesh, $17; 100 mesh and over, $15, 
f.o.b. Pennsylvania points. Market 
quiet. 

Graphite—Ceylon lump, first quality, 
5J@6jc. per lb.; chip, 4@5c.; dust, 
2i@3ic.; No. 1 flake, 5@7c.; amorph¬ 
ous crude, $15@$42.50 per ton. All 
f.o.b. New York. 

Talc—20 to 200 mesh, $7@$12 per 
ton, f.o.b. Vermont; $8.25@$13, f.o.b. 
points in Georgia. 

Generally dull markets exist for 
the non-metallic minerals, and there is 
no quotable change in the following 
from the prices published in our Dec. 3 
issue: Asbestos, Barytes, Bauxite, 
Borax, Chalk, China Clay, Emery, 
Gypsum, Kaolin, Limestone, Magnesite, 
Mica, Monazite, Phosphate Rock, Pumice 
Stone, Pyrites, Silica and Sulphur. 

Mineral Products 

Arsenic—7@7ic. per lb., f.o.b. New 
York; 6J@7c. for imports. 

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

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

Copper Sulphate — Large crystals, 
5.65c. per lb.; small crystals, 5.55c., f.o.b. 
New York. 

The price of Sodium Sulphate is un¬ 
changed from the quotations published 
Dec. 3. 

Ferro-Alloys 

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

Ferromanganese—English and Ger¬ 
man, $58.35@$54, c.iff. Atlantic sea¬ 
ports. Other quotations unchanged. 

No quotable changes have taken place 
in the followiftg ferro-alloys from the 
prices quoted in the Dec. 3 issue: Fer- 

rotitanium, Ferrocerium, Ferromolyb- 
denum, Ferrosilicon, Ferrotungsten, 
Ferro-Uranium, and Ferrovanadium. 

Metal Products 
Copper Sheets — Current New York 

list price, 21.25c. per lb.; wire, 16@ 
16.26c. 

Yellow Metal — Dimension sheets, 
17.76c.; sheathing, 16.25c.; rods i to 3 
in., 14.76c. 

Zinc Sheets—$8.50 per 100 lb. less 8 
per cent on carload lots, f.o.b. works. 

Lead Sheets and Nickel Silver, un¬ 
changed from Dec. 3 quotations. 

Refractories 

Chrome Brick—$43@$45 per net ton. 
Fire Brick — First quality, 9-in. 

shapes, $28 per 1,000, Pennsylvania, 
Ohio, and Kentucky. 

Magnesite Brick—9 in. straights, $52 
@$55 per net ton, f.o.b. works. 

Silica Brick—9 in., per 1,000, $28 
@$40 in carload lots, f.o.b. shipping 
points. 

Prices on the following are un¬ 
changed from the figures published in 
the Dec. 3 issue: Bauxite Brick, Chrome 
Cement. 

The Iron Trade 

Pittsburgh, Dec. 27, 1921 
The Steel Corporation’s reduction in 

its prices of tubular goods of $5 to $6 
a ton on Dec. 15, was followed on Dec. 
21 by a reduction in wire products to 
$5 a ton under the prices ruling before 
the advance of Sept. 12, which held 
for a while and then slipped away. In 
the cases of both tubular goods and 
wire products the reductions were 
made on account of shading by in¬ 
dependent producers. New prices are 
2.25c. for plain wire, 2.50c. for- nails, 
and 3.15c. for galvanized barb wire. 

The finished steel markets generally 
have been quiet in the past week, as 
is invariably the case at this holiday 
time. Buying is likely to increase 
gradually during January, substantially 
restoring the degree of activity that 
has prevailed in the past few months. 

Steel prices are likely to remain 
practically stationary while general 
conditions remain as at present. Should 
buyers show a disposition to take hold 
in a free manner, particularly if they 
are willing to contract for forward de¬ 
liveries, competition would probably 
carry prices down a trifle farther, but 
only by a very few dollars a ton. A 
thorough liquidation has already oc¬ 
curred. 

Pig Iron—The quietness that has pre¬ 
vailed in the market for three months 
past is natural at this time of the 
year. Old contracts are now well 
worked out and buyers have extremely 
small stocks, so that a moderate vol¬ 
ume of buying is to be expected in 
January. The market is quotable at 
$20 for bessemer, $19 for basic and 
$19.50@$20 for foundry. Valley, freight 
to Pittsburgh being $1.96. 

Coke 
Connellsville—Furnace, $3.35 @$3.50. 

foundry, $4.25@$4.75 per ton. 
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Anaconda Copper Shares as an Investment 
By Harry J. Wolf 

Written for Engineering and Mining Journal 

IN A RECENT DISCUSSION of the copper situation from 
the investor’s viewpoint {Engineering and Mining 
Journal, Oct. 22, 1921), attention was called to the fact 

that most of the large copper mining companies were shut 
down, were temporarily maintaining their properties at a 
loss, and were not paying dividends, so that commitments 
in their shares could not he called investments according 
to the strict definition of the term. However, it was pointed 
out that a logical interpretation of current industrial 
developments indicated that numerous copper mining com¬ 
panies, now idle, would certainly resume operations in due 
time, and again earn profits and pay dividends. Conse¬ 
quently, the purchase of their shares, although speculative 
according to the technical meaning of the word, could be 
regarded with assurance as “investment for profit.” 

One of the best examples of this type of mining company 
is Anaconda, whose stock is frequently referred to as our 
premier mining security, on account of its established earn¬ 
ing ability, and its consequent popularity among investors 
and speculators. There are good reasons for this popularity, 
as all consistent readers of the Engineering and Mining 
Journal must know. Well-informed mining men are aware 
that Anaconda is a powerful, successful, and progressive 
corporation, with a broad charter, an able operating staff, 
and a most efficient technical organization. 

In its numerous mines. Anaconda maintains large reserves 
of ore of all grades, and recent deep-level development has 
opened strong veins of high-grade copper ore at a depth 
several hundred feet below any of its other underground 
workings. These discoveries indicate the downward exten¬ 
sion of some of the company’s best veins, and justify reason¬ 
able expectation of the availability of an immense tonnage 
of payable ore throughout extensive vein areas for future 
exploitation. 

Anaconda is the greatest copper producing company in 
the world, having produced during recent years one-third 
of the copper output of the United States, and one-sixth of 
the world’s production. Its metal production is not limited 
to copper, for it is also one of the greatest silver producers. 
Its output of gold is substantial, and during certain months 
prior to its shut-down it produced more zinc than copper. 

It operates its own great metallurgical plants at 
Anaconda and Great Falls, Montana, and controls numerous 
important and successful subsidiaries. It is developing and 
equipping large copper properties in Chile, and these will 
eventually become heavy producers of low-cost copper. 

The company’s interests are rapidly becoming more 
diversified, and it is steadily advancing its power in the man¬ 
ufacturing field by increasing the number of its finished 
products. Its electrolytic zinc commands a premium over the 
market price for ordinary brands of the metal. Its copper 
rod and wire mill at Great Falls is the most modem and 
efficient plant of its kind in the United States, and its wire 
can find a profitable market from Pennsylvania to Cali¬ 
fornia. 

In connection with its metallurgical operations it recovers 
or manufactures numerous byproducts at a substantial 
profit, including sulphuric acid, arsenic, and the highest 
quality of white lead. It has produced ferromanganese at a 
profit, and may develop an important industry in this alloy 
whenever market conditions therefor will permit. Last year 
it completed an initial plant for the manufacture of 
fertilizer having about three times the strength of any 
fertilizer produced elsewhere, and this new product will in 
all probability be marketable at a profit as far east as 
Indiana, and possibly Ohio. Anaconda’s fertilizer industry 

bids fair to expand into one of great importance and 
permanence. 

The Anaconda Copper Mining Co. was incorporated in 
1895, as successor to the Anaconda Mining Co., with a 
charter of forty years duration. In 1910 its capital stock 
was increased from 1,200,000 shares to 6,000,000 shares, of a 
par value of $25, for the purpose of acquiring properties of 
other mining companies operating in the Butte district. 
Under this plan it acquired, in exchange for its stock, the 
property and assets of the Boston & Montana Consolidated 
Copper & Silver Mining Co., Red Metal Mining Co., Washoe 
Copper Co., Butte & Boston Consolidated Mining Co., Big 
Blackfoot Lumber Co., Trenton Mining & Development 
Co., Parrot Silver & Copper Co., Alice Gold & Silver Mining 
Co., and Diamond Coal & Coke Co. During the same year 
it acquired from the Amalgamated Copper Co., in exchange 
for stock, the Original Consolidated Mining Co., Colusa- 
Parrot Mining & Smelting Co., and the Clark Montana 
Realty Co. 

In 1914 Anaconda purchased the assets of the Interna¬ 
tional Smelting & Refining Co., which in turn owned the 
entire capital stock of the Tooele Valley Railway Co., In¬ 
ternational Lead Refining Co., and Raritan Copper Works. 
In 1915 the Amalgamated Copper Co. was absorbed through 
an exchange of stock. In 1916 it purchased the Pilot Butte 
Mining Co. 

At the present time, the Anaconda Copper Mining Co. 
controls, directly or indirectly, the Butte, Anaconda & 
Pacific Railway, International Lead Refining Co., Interna¬ 
tional Smelting Co., Mountain Trading Co., Raritan Copper 
Works, Raritan Terminal & Transportation Co., Tooele Val¬ 
ley Railway Co., United Metals Selling Co., Diamond Coal & 
Coke Co., Anaconda Lead Products Co., Andes Copper Co., 
Andes Copper Mining Co., Potrerillos Railway Co., Santiago 
Mining Co., and Walker Mining Co. Its importance and 
power as a holding company is further illustrated by the 
fact that on December 31, 1920, it owned 285,300 shares of 
Inspiration Consolidated Copper Co., 59,600 shares of Greene 
Cananea Copper Co., 217,040 shares of Butte Copgpr & Zinc 
Co., and half the stock of the Arizona Oil Co., the other half 

. being owned by Inspiration. 
Enough has been said to show the importance and scope 

of the company’s operations. From the standpoint of 
investment or speculation it is necessary also to inquire into 
its capitalization and financial condition. On July 25, 1915, 
the par value of the company’s stock was changed from 
$25 to $50. The authorized capitalization is $150,000,000, of 
which $116,562,500, represented by 2,331,250 common shares, 
is outstanding. Ahead of this stock there is funded debt to 
the amount of $50,000,000, in the form of 10-year, secured 
gold bonds, due Jan. 1, 1929, half of which bear 6 per cent 
and the other half 7 per cent interest. These bonds are a 
direct obligation of the company, but not secured by a mort¬ 
gage. They are secured by pledge of stocks of constituent 
companies valued in excess of $100,000,000. An additional 
obligation is the company’s guarantee of 12.26 per cent prin¬ 
cipal and interest, of $40,000,000 Copper Export Association 
8 per cent notes. 

According to the balance sheet as of Dec. 31, 1920, the 
total assets were valued at $294,795,732, of which $85,436,160 
represented current assets. The current liabilities were 
$17,574,860, thus leaving net working capital at $67,861,300., 
as compared to $44,377,202 in 1919 and $9,759,376 in 1914. 
The profit and loss surplus was $84,753,462. Net assets 
behind the common stock amounted to $201,315,962, or 
$86.36 a share. 
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Anaconda’s earning ability is illustrated in the following 
figures from the income account for the past eight years: 

it 

jl Year 
(Iperatiag 
Revenue 

Net 
Income Dividends 

Earned 
Per Share 

Paid 
■ Per Share 

! 1913 $44,433,856 $11,323,499 $12,997,500 $2.61 $3.00 
j 1914 37,130,550 8,789,588 9,077,500 1.88 2.00 

1915 68,256,381 16,695,807 9,325,000 7 16 4.00 
I. 1916 110,964,242 57,941,834 17,484,375 21.80 7.50 
\l 1917 123,238,568 39,721,188 19,815,625 14.73 8.50 
!.f 1918 119,753,535 26,907,055 17,484,375 8.92 7.50 
1. 1919 72,008,124 8,031,879 9,325,000 2.19 4 00 

1920 
.1 

67,758,984 6,992,010 6,993,750 1.15 3.00 

pay American Brass shareholders for such of their holdings 
as will be required under Anaconda’s offer to purchase. 

From almost any angle, interest in Anaconda shares ap¬ 
pears to be justifi^ at this time, especially in view of the 
possibility that the company may resume operating and be 
running as usual before the middle of 1922. 

Ontario’s Metal Production for 
First Nine Months of 1921 

The last dividend disbursement was made in November, 
1920, when $1 a share was paid. During the copper boom 
of 1916, the shares sold up to 105i, and within a period of 
about four months dropped to a little above 70 during 
February, 1917. After rising to 87 in May, 1917, they fell 
to 51 i during November of the same year. The shares 
then went up to 74J in October, 1918, down as low as 641 in 
February, 1919, up to 771 in July, 1919, and then steadily 
downward to 30 in December, 1920. Since the extreme 
low, following the passing of the dividend for the first time 
since 1896, the shares have worked up and down between 
43i and 311. During this period the stock has been accumu¬ 
lated by investors and speculators who were confident that 
sooner or lafer the market price must begin to discount 
the period of prosperity towards which the copper indus¬ 
try was surely advancing, in view of the decrease in unsold 
stocks of metal, and the gradual improvement in demand. 
On October 19, 1921, the shares began a steady advance 
from 38i to 50, which was reached on December 15. At any 
price below 50, the shares would yield over 10 per cent with 
a $5 dividend, or over 8 per cent with a $4 dividend. During 
the past six weeks the shares have been in the process of 
advancing, after a period of accumulation extending over 
about ten months. Under such circumstances the stock will 
be purchased by “investors for profit,” who desire to profit 
from the discounting of future more favorable conditions, 
and who are willing to await future dividends with pa¬ 
tience; and also by the large army of speculators and traders 
who ignore dividends for the most part, but who are very 
much alive to the discounting process referred to, and the 
accompanying rallies and reactions due to the usually- 
present lack of balance between supply and demand for the 
shares. The proposed merger with the American Brass Co. 
has also stimulated interest in the stock. This merger will 
be a definite step in advance in the marketing of copper and 
its possibilities are, great. The financial details of the 
transaction have received wide publicity recently in the 
press. Anaconda will offer 223,125 unissued shares to 
present stockholders to provide additional cash required to 

Returns received by the Ontario Department of Mines 
from the metalliferous mines, smelters, and refining works 
of the province for the nine months ending Sept. 30, 1921, 
are tabulated below, and for purposes of comparison the 
quantities and values are given for the corresponding period 
in 1920. Tons throughout are short tons of 2,000 lb. 

7,060,078 4,521,407 
4,886,712 975,310 

ONTARIO’S' METALLIFEROUS PRODUCTION, 
MONTHS 1921 
--Quantity-- .— 

Product 1920 1921 
Gold, oz. 424,297 474,956 $f 
Silver, oz. 7,831,143 6,586,910 8 
Platinum metals, oz. 214 915 
Niokel(metallic),lb. 7,060,078 4,521,407 2 
Nickel oxide, lb. 4,886,712 975,310 I 
Other nickel compounds, lb... 159,725 169,885 
Nickel in matte exported tons (a) 17,446 2,908 ( 
Cobalt (metallic),lb. 159,151 30,564 
Cobalt oxide, lb. 509,043 162,364 I 
Other cobalt compounds, lb... 1,717 . 
Cobalt-nickel oxides and 

residues, lb. 366,581 
Lead, pig, lb. 1,290,726 2,539,551 
Copper sulphate, lb. 98,918 99,553 
Copper (metallic) lb. 4,853,495 2,926,407 
Copper in matte exported - 
tons(o). 9,497 2,886 2 

Iron ore, tons (b). 5,468 22 
Iron pig, tons (c). 49,422 82,318 I 

FIRST NINE 

-Value 
1920 
,735,768 $' 
,435,088 

13,917 
,440,303 
,146,768 

15,362 
,723,000 
373,16» 

,015,696 
1,629 

1921 
>,818,073 
,382,520 

41,060 
,542,607 
197,812 

15,936 
1,454,000 

91,786 
330,914 

366,581 
2,539,551 

99,553 

. 116,948 
117,122 134,871 

4,946 5,973 
795,423 330,084 

451,760 
99 

2,079,729 

Tons. $35,920,418 $20,994,172 

(a) Copper in matte was valued at 14c. per lb. in 1920, 8c. In 
1921, and nickel In matte at 25c. per lb. In both years. Total 
matte produced was 17,013 tons, of which 7,011 tons was exported. 

(b) Shipments of iron ore totaled 27,775 short tons, valued at 
$119,262. The figures in the table cover shipments to pqints other 
than Ontario blast furnaces. 

(c) Total output of pig iron from both domestic and imported 
ore was 393,303 tons, worth $9,936,597. Figures in the table repre¬ 
sent proportional product from Ontario ore. 

The outstanding feature in connection with Ontario’s 
metalliferous production is the growing importance of her 
gold-mining industry. Provided the output for the last 
quarter of the year equals that of the third quarter, Onta¬ 
rio’s gold production for the full year 1921 will be approx¬ 
imately $13,870,000, and, with the premium added, $15,870,- 
000. Fortunately the success or failure of Ontario’s gold 
industry does not depend on the exchange premium. 

1921 Prices of New York Copper, Silver and Lead and St. Louis Zinc 

I 

1 
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Company Reports 

Tonopah Mining Co. Has Profitable Year 
A report of operations of the Tonopah Mining Co. of 

Nevada for the year ended Dec. 31, 1920, states that 56,587 
dry tons of ore was produced, averaging 0.142 oz. of gold 
and 13.21 oz. of silver, value $16.93 per ton, on which a 
profit of $238,822.92 was made. There was also treated 
6,979 tons of dump ore of an average content of 0.065 oz. of 
gold and 6.40 oz. of silver, valued at $7.83, on which a profit of 
$13,449.14 was made. Income and surplus account follows: 

Surplus Dec. 31, 1919. $4,381,247,11 
Deduct: 

Interest due from subsidiary companies, pre¬ 
viously credited to surplus but not as yet 
coUected... $73,475.47 

Portion of dividend received from Tonopah 
Placers Co. in 1916, withdrawn from surplus 
and applied to reduction of value of stock 
held. 40,000.00 

$113,475.47 
Less amount charged into operations in 1919 

for Internal Revenue Tax, not used, re¬ 
stored to surplus. 30,000.00 83,475.47 

Tonopah Placers Co. 
A report of operations of the Tonopah Placers Co., a 

subsidiary of the Tonopah Mining Co. of Nevada, for 1920, 
states that Dredge No. 1 continued operating during the 
year on the Magnum Bonum Placer. This dredge handled 
1,340,876 cu.yd. of material during the year, giving a total 
production of $169,121.57, or an average value of 12.6c. 
per yd., with a net operating profit of $66,280.15, or 5c, per 
cu.yd. It is probable that this dredge will have about four 
or five years more operation. During 1920 the company 
acquired a parcel of the Magnum Bonum Placer and the 
Rankin Placer, adding about twenty-seven acres of avail¬ 
able dredging ground for this dredge. The operation of 
No. 2 dredge was suspended in December of 1919 and con¬ 
tinued closed down during all of 1920. Dredge No. 3 oper¬ 
ated during 1920 upon ground leased from the Long Island 
Mining Co. Its operation was suspended in the early part 
of December, 1920. Income statement follows: 

Surplus, Dec. 31, 1919. $99,295.99 
Deduct cost of leasehold riirht to dredge property of Long Island 

MiningCo., chargeable to net income for 1919. 10,000.00 

$4,297,771.64 
Net earnings and income for 1920. $410,399.92 

Dividend paid. No. 56, Oct. 21, 1920, 5 per cent 50,000.00 

Net increase in surplus. 1. 360,399.92 

$4,658,171.56 
Chargee against proht and loss account: 

Additional reserve for depreciation on bonds 
in treasury... 16,039.95 

$89,295.99 
Net eaminra and income for year 1920 

Gross value of bullion shipped to mint 
Cost of operations. 

Profit from operations. 
Other income 

Earnings from electric lighting plant 
Interest on bank balances. 
Interest on Liberty Bonds. 
Rental of company cottages. 
Miscellaneous. 

$233,661.96 
181,007.61 

$52,654.35 

$792.23 
391.15 
237.50 
402.61 

1,505.22 

Surplus, Dec. 31, 1920. $4,642,131.61 Net income for year 1920. 
$3,328.71 

$55,983.06 

Receipts and disbursements follow: 

RECEIPTS 

American Smelters Securities Co., mill products. $237,164.60 
U. S. Mint, mill products. 529,825.68 
Tonopah ^Imont Development Co., ore shipped. 46,970.61 
Commercial Bank of Spanish America, sale of silver bullion. 42,062.83 
Interest on Dank balances. 891.56 
Interest on loans and investments. 85,301.60 
Dividend, Tonopah & Goldfield R.R. Co. 89,047,00 
Dividend, Esmeralda Power Co. 10,875.00 
Dividend, Tonopah Banking Corporation. 120.00 
Real estate rentids. 2,066.55 
Administration expense from subsidiary companies. 30,000.00 
Demand loans from bank._. 25,000.00 
Loans from subsidiary companies. 159,951.58 
Demand loans returned. 210,000.00 
Sale of $82,850 United States First Liberty Loan 3} per cent 
bonds. 80,877.60 

Draft in transit, end of year 1920. 10,000.00 
Accounts collected.,. 17,275.65 

Total receipts. $1,577,430.26 
Cash on hand Jan. 1, 1920. 18,588.97 

$1,596,019.23» 

DISBURSEMENTS 

Labor, supplies, freight, salaries and general expense. $616,688.85 
Power purchase. 49,434.01 
Industrial insurance. 12,495.38 
Fire insurance. 8,241.68 
Taxes paid. 15,978.57 
Exploration expense. 13,504.71 
Demand loans paid. 52,000.00 
Loans to subsidiary companies. 28,083.85 
Loans on demand. 356,000.00 
Securities purchased. 271,703.76 
Sundry investments.   10,756.96 
Custom ore purchased. 74,667. 91 
Dividend No. 56, 5 per cent. 50,000.00 

Total disbursements. $1,560,455.68 

Cash on hand Deo. 31, 1920. $35,563.55 

Mining costs for 1920 were $5,946 per ton, compared with 
$6,370 for 1919. Milling costs were $4,077 per ton in 1920. 

The company is capitalized at $1,000,000, with shares of 
$1 par value. 

Broken and unbroken ore is in sight to maintain a pro¬ 
duction of 150 tons per day for about four months. 

$145,279.05 
Charges against profit and loss account 

Reserve for depletion, 10 per cent on cost of property and 10 
per cent on plant and equipment for year 1920. 177,484.39 

Excess of depletion for 1920, over surplus, written off against 
capital stock. $32,205.34 

Cubic yards dredged. 1,791,143 
Gold produced, ounces. 11,008.96 
Silver produced, ounces. 3,026.27 
Value per yard.   $0.13 

Capital stock authorized and issued amounts to $1,000,000, 
of which the Tonopah Mining Co. of Nevada owns 83J per 
cent. 

Mandy Mining Co. 
A report of operation of Mandy Mining Co., a subsidary 

of the Tonopah Mining Co., of Nevada, for 1920, states 
that mine operations were suspended in March, 1919, 
as all of the high-grade ore had been taken out at that time 
and stored at Sturgeon Lake. Income statement follows: 
Surplus, Dec. 31, 1919. 
Less adjustment for the year 1919 

Additional income tax paid. 
Ore settlements with smelters.. 

$4,932.51 
50,028.31 

$168,317.96 

54,960.82 

Net earnings and income for year 1920 
Gross value of 7,510 dry tons ore shipped to 
smelter. $417,156.79 

Interest on bank balance. 807.26 
Interest on Canadian bonds. 19,012.81 
Sale of equipment. 22,193.00 
Miscellaneous. 1,044.23 

Cost of operations 
Freight and treatment.. 
Transportation. 
Interest on loans. 
E^stimated income taxes, 
General expense. 

$460,214.09 

$116,858.49 
51,334.36 
17,156.50 
10,000.00 
21,733.47 217.082.82 

Net income for year 1920. $243,131.27 

Charges gainst profit and loss account 
Depletion: 60 per cent of $100,000 original 

cost of’mining property. 
Depreciation on boats and barges. 

Surplus, Dec. 31, 1920.. 

$60,000.00 
7,383.22 

$356,488.44 

67,383.22 
$289,105.19 
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Abmeek. 
Alaska-Br. Col. new. 
Allouez. 
Anaconda. 
Arcadian Consol. 
Aris. Com’l. 
Big Ledge. 
Bingham Mines. 
Calumet & Arizona.. 
Calumet AHecla.... 
Canada Copper. 
Centen nial... 
Cerro de Pasco. 
Chile Copper. 
Chino. 
Columbus Bexall. .. 
Con. Arizona. 
Con. Copper Mines.. 
Copper Range. 
Crystal Copper. 
Davb-Daly.... 
East Butte. 
First National. 
Franklin. 
Gadsden Copper... 
Granby Consol. 
Greene- Caranea.... 
Hanc ock. 
Howe Sound. 
Inspir ation Consol... 
Iron Cap. 
Isle Royale. 
Kennecott. 
Keweenaw. 
Lake Copper. 
La Salle. 
Magma Chief. 
Magma Copper. 
Majesti c. 
Mason Valley. 
Mass Consolidated.. 
Miami Copper. 
Michigan. 
Mohawk. 
Mother Lode Coa.... 
Nevada Consol. 
New Cornelia. 
North Butte. 
North Lake. 
Ohio Copper. 
Old Dominion. 
Osceola. 
Phelps Dodge. 
Quincy... 
Ray Consolidated... 
Ray Hercules. 
St. Maw’s Min. Ld.. 
Seneca Copper. 
Shannon.. 
S’.iattuck Arizona.... 
South^ Lake. 
Superior A Boston... 
Tenn. C. & C. cfs... 
Tuolumne. 
United Verde Ez- 
Utah Consol. 
Utah Copper. 
Utah Metal AT.... 
Vietoria. 
Winona. 
Wolverine. 

Exch. High 
COPPER 

Low Last Last Div. 

Boston 604 584 584 Sept. ’20. Q $0.50 
N. Y. Curb 24 24 24 . 

1.00 Boston 24 224 23 Mar. ’19 
New York 494 471 494 Nov. ’20, Q 1.00 
Boston 34 3 3 . 

.50 Boston 9 9 9 Oct.’18, Q 
N. Y. Curb *29 *26 *28 . 

.25 Boston 13 121 124 Sept.’19, Q 
Boston 58 Deo.’21 Q .50 
Boston 280 269 269 June ’20, Q 5.00 
N. Y. Curb *37 *35 *37 . 
Boston 10 10 10 Dec.’18, SA 1.00 
New York 354 334 34J Mar. ’21. Q .50 
New York 16 144 154 . 

.374 New York 28 264 28 Sept. ’20. Q 
Sait Lake *114 *104 114 . 

.05 N. Y. Curb *4 *4 *4 Dec.’18. Q 
N. Y. Curb 14i 1A 1A . 

.50 Boston 40 374 374 Sept. ’20. Q 
Boston Curb ♦56 *53 *56 . 
Boston 64 64 64 Mar.’20. Q .25 

Boston 114 10 10 Dec.’19, A .50 

Boston Curb ♦85 *75 *75 Feb.’19, SA .15 
Boston 2 14 14 . 
Boston Curb t*50 t*40 ♦49 . 

1.25 New York 28 254 28 May ’19, Q 
New York 28 27 274N0V. ’20, Q .50 

Boston 3 3 3 . 
N. Y. Curb 24 24 24 Jan. ’21. Q .05 
New York 414 374 40 Oct. *20, Q 1.00 
Boston Curb 8 74 74 Sept. ’20. K .25 
Boston 23 23 23 Sept.’19, SA .50 

New York 264 244 264 Dec. ’20, Q 
14' . 

.50 
Boston 14 14 
Boston 24 21 . 
Boston t24 tl4 2 . 
N. Y. Curb *8 . 
N. Y. Curb 254 23 254 Jan. ’19, Q .50 
Boston Curb .... *5 
Boston ii 14 14 . 
Boston 24 24 24 Nov. ’17, Q 1.00 
New York 274 254 264 Nov. '21, Q .50 
Boston 24 2 2 . 
Boston 58 54 55 Nov. ’20. Q 1.00 
N. Y. Curb 54 54 54 . 
New York 154 144 15 Sept. ’2C,Q .25 
Boston l«4 •64 164 Aug. ’20, K .25 
Boston 131 12 124 Oct. ’18, Q .25 
Boston t*40 t*20 *24 . 
N. Y. Curb *11 *11 *11 . 
Boston 25 23 23 Dec.’18, Q 1.00 
Boston 344 324 324 June ’20. Q .50 
Open Mar. tl85 tl75 .... Oct. ’21, Q 1.00 
Boston 454 411 414 Mar. ’20, Q 1.00 
New York 15| 144 15 Dec.’20, Q .25 
N. Y. Curb *18 *15 *15 . 
Boston 
Boston 
Boston 
New York 
Boston 
Boston 

44 Deo. ’21, K 
24J . 

1 Nov.’17. Q 
84 Jan. ’20, Q 

♦60 . 
4 . 

4 I 
9 84 

tl t*50 
4 4 

New York 104 94 104 May ’18. I 
Boston *68 *60 *63 May ■13 
Boston Curb 30 284 29 Nov. 21, Q 
Boston 14 14 14 Sept. ’18, 

Q New York 64 61 64 June ’21 
Boston 1A 14 14 Dec. ’17, 

1 4 4 
n *50 *45 
1 14 104 
NICKEL-COPPER 

Internat. Nickel. 
Intemat. Nickel, pf. 

New York 124 114 124 Mar.’19, .50 
New York 69 

LEAD 

69 69 Nov.’21, Q 1.50 

New York 84 83 83 Sept.’21, Q 1.50 
New York 1084 1084 1084 Dec.’21,Q 1.75 
New York 13 124 124 Deo.’21. Q .25 

Alaska Gold. 
Alaska Juneau. 
Carson Hill. 
Cresson Consol. G... 
Dome Extension.... 
Dome Mines. 
Florence Goldfield .. 
Golden Cycle. 
Goldfield Consol. 
Hollinger Consol.... 
Homestake Mining.. 
Kirkland Lake. 
Lake Shore. 
Mclntyre-Porcupine. 
Porcupine Crown.... 
Porcupine V. N, T.. 
Portland. 
Schumacher. 
Silver Pick. 
Teck Hughes. 
Tom Re^. 
United Eastern. 
Vindicator Consol... 
White Caps Mining.. 
Yukon Gold. 

Ilatopilas Mining 
Beaver Consol. 
Coniagas. 
Crown Reserve. 
Kerr Lake. 
La Rose. 
McKinlw-Dar.-Sav. 
Mining Corp. Can... 
Nipissmg.. 
Ontario Silver. 
Ophir Silver... 
Temiskaming.. 
Trethewey. 

Boston A Montana.. 
Cash Boy. 
Dolores Esperansa.. 
El Salvador. 
Jim Butler. 
Jumbo Extension.... 
Louisiana Con. 
MacNamara M.A M. 
Tonopah-Belmont... 
Tonopah-Divide..... 
Tonopah-Eztenmon.. 
TonOpah Mining.... 
West End Consol.... 

Caledonia. 
Cardiff M. A M. 
Chief Consol. 
Consol. M. AS. 
Daly Mining. 
Daly-West. 
Eagle A Blue Bell... 
Electric Point. 
Federal M. AS. 
Federal M. A S., pfd 
Florence Silver. 
Grand Central. 
Hecla Mining. 
Iron Blossom Con... 
Judge M. A S. 
Marsh Mines. 
Prince Consol. 
Rambler-Cariboo.... 
Rex Consol. 
South Hecla. 
Standard Silver-Ld.. 
Stewart Mining.... 
Tamarack-Custer.. . 
Tintic Standard... . 
Utah Apex. 
Wilbert Mining. 

New York 
New York 
New York 
N. Y. Curb 24 2A 2 June ’20, Q $0 jF 
Toronto *69 *69 *69 
New York 184 184 184 Oct. 21, Q .25 
N.Y. Cuib *30 *28 *30 
Colo. Springs *71 *70 *70 June ’21,Q .02 
N. Y. Curb *4 *3 *3 Dec. ’19, .05 
Toronto 7.79 7.75 7.76 Deo ’21,4 wks. .05 
New York 534 534 534 Nov. '21,M .25 
Toronto *30 *24 *30 
Toronto 1.27 .20 .27 Nov. ’21, K .02 
Toronto 2.04 .97 1.04 Sept.’ 21, K .05 
Toronto *12 ♦11 *12 July ’17, .03 
Toronto *184 *17 *18 
Colo. Springs *42 ♦41 *41 Oct. ’ 20, Q .01 
Toronto *314 *30 *31 
N. Y. Curb *50 
Toronto ♦154 *15 ♦154 
Los Angeles tt *40 Dec. ’19, .02 
N. Y. Curb 2A 2A 24 Oct. ’21, Q .15 
Colo. Springs 
N. Y. Curb 

*21 *204 *21 
*4 

Jan. 20, Q .01 

N. Y. Curb ^14 14 June ’18, .024 

SILVER iriyj. fe-jr ■ 
4 4 Dec.’07,1 

Toronto f *221 *194 *19} May’20, K 
Toronto 1.50 1.30 1.50 May’21,Q 
Toronto *10 *84 *10 Jan. ’17, 
N.Y.Curb 3f 3| 34 Oct.’21, Q 
Toronto *34 *32 *334 Apr.’18, 
Toronto *17 *14 *17 Oct.’20, Q 
Toronto I.IO 1.00 1.10 Sept. ’20, Q 
N.Y.Curb 74 6f 7 Oct.’21, Q 
New York 3f 2} 3 Jan.’19, Q 
N.Y.Curb . *12 Jan.'12, 
Toronto *27 *25 *26 .Ian.’20, K 
Toronto *94 *9 *94 Jan.’19, 

GOLD AND SILVER 

SILVER-LEAD 

N. Y. Curb 
Salt Lake 
Boston Curb 
Montreal 
Salt Lake 
Boston 
Boston Curb 
Spokane 
New York 
New York 
Spokane 
Salt Lake 
N. Y. Curb 
N. Y. Curb 
Salt Lake 
N. Y. Curb 
Salt I.ake 
Spokane 
N. Y. Curb 
Salt Lake 
N. Y. Curb 
N. Y. Curb 
Spokane 
Salt Lake 
Boston 
N. Y. Curb 

*6 *6 
t*95 t*87 

3 3 
19 18 

t3.00 tl.l5 
2 4 

t3 t24 
*4 *34 
12 10 
424 364 

*19 *18 
*41 *40 

44 
*40 *25 

t3.00 t2.00 
*4 *3 
*7 *54 
*4 *34 
*8 *7 

.... t*124 
*10 *10 
*3 *3 

2.25 2.15 
1.874 1.774 

3 24 

Jan. ’21, M 
Dec. ’20, 
Aug. ’21, Q 
Oct. ’20, Q 
July ’20, Q 
Dec. ’20, Q 
Apr. ’21, K 
May ’20, SA 
Jan. ’09, 
Deo. ’21 ,Q 
Apr. ’19, 
Jan. ’21, K 
Sept. ’21 ,Q 
Apr. '20, Q 
Sept. ’20, Q 
June ’21,1 
Nov. ’17, 
Feb. ’19, 

Sept. ’19, K 
Oct. ’17, 
Deo. ’15 
Jan. ’21 K 
July ’21 ,Q 
Nov.’20, K 
Nov. ’17, 

QUICKSILVER 

New Idria. Boston 
Zl 

Am. Z. L. A S. New York 
Am. Z. L. A 8. pfd.. New York 
Butte C. A Z. New York 
Butte A Superior.... New York 
Callahan Zn-Ld. New York 
New Jersey Zn. N. Y. Curb 
Yellow Pine ....... Los Angeles ft 

124 May’20, 
37 Nov. ’20, Q 

54 June ’18, 
194 Sept. ’20. 

6 Dec. ’20, Q 
1244 Nov.’21 Q 
*45 Sepi.’20,Q 

*Cent8 per snare. tBid or asked. Q, Quarterly. SA, Semi-annually. 
M, Monthly. K, Irregular. I, Initial. ^X, Includes extra, ft Quotations 
misaiDg. 

Toronto quotationa courteay Hamilton B. Wills; Spokane, Pohlman Invest- 
iivent Co.; Salt Lake. Stock and Minii^ EzehanM; I.os Angeles, Chamber of 
Commerce and Oil; Colorado Springs, The FinanoW Press, N. Y. 

VANADIUM 
Vanadium Corp. New York 324 

ASBESTOS 
Asbestos Corp. Montreal 53 
Asbestos Corp., pfd.. Montreal 77 

Freeport Texas'^ ... New York 
Texas Gulf_.1... New York 

Amer. Sm. A Ref_ New York 
Amer. Sm. A Ref. pf New York 
Am. Sm. pf. A. New York 
U. S. Sm. R. A M... New York 
U.S.Sm.R.A M. pf... New York 

31 311 .Ian.’21, Q 1.00 

50 52 Oct.’21, Q 1.50 
76 77 Oct.’21, Q 1.75 

134 144 Nov.’19, Q 1.00 
344 41 Deo.’21, Q 1.00 

D REFINING 
424 45 Mar.’21,Q 1.00 
87 87 Deo.’21, Q 1.75 
874 874 Oct. ’21,Q 1.50 
364 364 Jan.'21,Q .50 

44 Oct.’21, Q .874 

N. Y. Curb 
N. Y. Curb 

♦14 
*6 

*88 *91 . 
*4 *5 .i. 

N. Y. Curb 14 *75 1 . f' 
N. Y. Curb! *7 *6 *6 . 
N. Y. Curb .... *7 Aug.’18, SA .07 
N. Y. Curb *2 *1 *2 June ’16, .05 ! 
N. Y. Curb 4 . 
N. Y. Curb *10 *9 *10 May ’10, .oii [ 
N. Y. Curb 
N. Y. Curb 

lA 
*64 

lA lAApr.’21,Q 
*56 *64 .7... 

.05 

N. Y. Curb 14 lA 14 Oct.'21,Q .05 1 
N. Y. Curb 1A 14 lAOot.’21,SA .05 
N. Y. Curb *83 ♦75 *80 Dec.’19, SA .05 f 
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PLAT‘0 Underconstniction 
—Substantial, Accessible and Simple 

Left Hand Underconstniction Birbt Hand Underconstruction 

Compare it in actual operation 
Compare it in first cost 

The tilting mechanism and bearings of centrate and more concentrate—at a 
the Plat-O table are fastened to con- lower cost, 
Crete piers. 

We abandoned the use of steel channels 
for this more substantial, less expensive, 
simple and accessible arrangement. It 
is only another one of the improvements 
that have made possible: Better con- 

Use Plat-O Tables for Ore Concentration and Coal Washing 

DEISTER MACHINE COMPANY 
East Wayne Street Fort Wayne, Ind., U. S. A. 

And, by reason of high-score tonnage 
and low-score cost, you will find Plat-O 
tables in the mills of concerns like the 
Arizona Copper Co., Anaconda Cop¬ 
per Mining Co., Bunker Hill and Sulli¬ 
van M. & C. Co., Federal Lead Co., and 
scores of others of similar character. 

E. Deleter, Pres, and Gen. Mgr. W. F. Deister, Vice-Pres. E. G. Hoffman, Secy, and Treas. 
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JEFFREY 
ARMORPLATE TYPE 

LOCOMOTIVE 

Solved the Problem 
of Heavy Motor Ca¬ 

pacity With Light 
But Indestructible 

Frames 
A Jeffrey 10-ton Armorplate Locomotive with cab in operation at 
the plant of the Kansas City Smelting and Refining Co., El Paso, Tex. 
Used to haul cars containing hot calcine from Wedge Roaster to Rever¬ 
beratory Furnace. 

IN THE evolution in Mine Haulage Methods, 
to meet the rapid growth of coal mines and 
to obtain desired outputs, it became neces¬ 

sary to increase the capacity of haulage units, 
which necessitated greater motor capacity as 
compared with the weight of locomotives. 

In the early machines, eight horsepower per ton 
of weight was about the maximum capacity 
obtainable. This was because of the cast iron 
frames then used. The problem to be met was 
that of building a locomotive with the largest 
percentage of its weight concentrated in the 
motors and gearing and the least percentage in 
the frame, without sacrificing durability or 
making the locomotive subject to severe injury 
cither in normal operation or in possible colli¬ 
sions. 

The Jeffrey Armorplate Type Locomotive de¬ 
signed in the year 1908 virtually solved the 
problem. The armorplate frame, consisting of 
solid steel forgings, was relatively light as com¬ 
pared to side plates of cast iron and took up far 
less space. As a result, the weight of the locomo¬ 
tive could be concentrated in the motors and 
gearing and these parts made far more powerful 
for a given weight of locomotives and it was 
also possible to improve such elements as the 
brake rig, sanding device and the like. 

The Heavy Capacity Ball Bearing Motors and 
other electrical equipment of Jeffrey Armorplate 
Locomotives are of such ample capacity that 
load and mine conditions are secondary consider¬ 
ations; the wheels slip before the locomotives 
can be overloaded. In other words, they are so 
designed that it is practically impossible to 
overload them. 

Write for Catalog No. 263~B on 
Jeffrey Standard Locomotive* 

The Jeffrey Mfg. Co., Columbus, Ohio 
New York Cleveland Chicago Dallas 
Boston Buffalo St. Louis Milwaukee 
Scranton Pittsburgh Birmingham Detroit 
Philadelphia Charleston, W. Va. Middlesboro, Ky. Montreal 

Denver Office: 421 U. S. National Bank Bldg. 
Los Angeles Office: Herman W. Heilman Bldg. 

.IITFREY 
V MATERIAL HANDLING MACHINERY 
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GENUINE SHELBY 
SEAMLESS COLD-DRAWN 

STEEL TUBING 
Manufactured 

by the 
NATIONAL 
TUBE CO. 

SHEIiBY TUBING is so accurate in diameter, gauge and wall thickness that it is 
often used with little or no machining. 

Its uniformity and general high quality render it of unique value in a wide variety 
of uses, at a saving in time, tools and labor over solid or forged stock. 

We are distributors in the 

ROCKY MOUNTAIN REGION 
and carry a stock of 

311 Sizes in Denver 

to insure immediate shipment of all orders 
Let us send you Stock List, which also gives information on Outside Diameters, Thick¬ 

ness of Materials, Decimal Equivalents, Weight per Foot and List Price per FooL 

THE HENDRIE & BOLTHOFF 
MANUFACTURING AND SUPPLY CO. 

Since 1861 DENVER, COLORADO 



THE right rock drills always make 

things hum and the Turbro is a hum¬ 

mer of the first order. There’s a 

strong, steady, dependable rythm in 

its song that will distinguish it among 

a thousand other types. 

MINES standardizing on Turbros 

for heavy drifting are always sure 

that “all’s well” underground. Why 

not make things hum in your mine? 

Turbros will do it. Drop us a line 

and ask for a Turbro bulletin. 

Denver, Colorado 
Lom Angeles Joplin Lima New York 

Seattle Wallace Santiago Houghton 

Duluth S€Ut Lake City Butte Birmingham 

Canadian Rock Drill Company, Limited 

Sole Agents in Canada 
Toronto, Ont. Cobalt, Ont. Nelson, B. C. Vancouver, B. C, 

Melbourne 

Johannesburg 

Mexico City 

December 31, 1921 

How About 
the Hum? 

“ALL’S well; everything’s hum- 
iTL ming”; so says the man on the 
Geophone listening to the Waugh 
Turbro drills hammering away 300 
feet below. 



Wire Cloih 
> andREK-TANG 
« Screens 
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I^adfe By 

Ludlow- Saylor 
Wire Company 

at St jCouis. TCissouri. US.A 



New D. F. C. SCORIFIERS 
f 

Under actual working conditions — in practice as well 
as in theory — our new D. F. 'C. SCORIFIERS are making 
good. They are giving survival value. 

This is what the Bunker Hill Smelting Company of 
Kellogg, Idaho, wired us, “We just started using shipment of 
Scorifiers, but from sample sent us and those used today we 
believe they will be very satisfactory.” 

Read what the Coeur de Alene Hardware and Foimdry 
Company, of Wallace, Idaho, have to say, “Samples fine and 
dandy. Hope the barrels which we ordered are as good as 
the samples.” ^ 

Specify the NEW SCORIFIER on your next order 

REMEMBER D. F. C. PRODUCTS HAVE SURVIVAL VALUE 

THE DENVER FIRE CLAY COMPANY 

Salt Lake 
City 

New York 
City 

DENVER, COLORADO, U. S. A. 
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> 

A 

current edition 
or CATALOG BEARS 

Nosa 
COPIES PROCURABLE FROM 

LUNKENHEIMER 
Distributors 

“FERRENEWO” Valves are economy valves, proved so by their record 
of years in service. Low initial cost, wear resisting materials and the 
ease of renewal of all the parts should necessity require, makes them 
highly desirable for piping equipment where the pressure does not exceed 
159 pounds. 

LUNKENHEIMER “Valve-iron” from which “FERRENEWO” Valve 
bodies are made is an especially alloyed and processed Ferrous Com¬ 
position. The renewable seatring and disc are made of LUNKENHEIMER 
**Valve-nickel,” while the bonnet, stem and bonnet ring are made of 
bronze compositions formulated especially for the duty each part per¬ 
forms. 

The “FERRENEWO” material combination and unique design, 
coupled with the LUNKENHEIMER method of manufacture insures 
successful results under the wide range of operating conditions for which 
“FERRENEWO” Valves are adapted. 

LUNKENHEIMER Distributors situated in every commercial center 
carry “FERRENEWO” Valves in stock for immediate delivery. 

To standardize on “FERRENEWO” Valves is 
to economize in valve cost and maintenance. 

IH£ LUNKENHEIMER £2: 
^“QUALITY"—* 

LARGEST MANUFACTURERS OF 
HIGH GRADE ENGINEERING SPECIALTIES 

IN THE WORLD 

CHICAGO CINCINNATI, U.S.A. EggJSK 
EXPORT DEPT. 129-139 LAFAYETTE ST., NEW YORK 
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The WeHge Mechanical Furnace 
Patented 

A Study of Roasting 

Brings Results 

All roasts are not alike; therefore 
different detail in furnace con¬ 

struction is required. This means 

you secure the calcine desired and 

generally reduced operating cost. 

Write us stating analysis of ore, 

concentrates, mixture or mate¬ 

rial you desire to roast, charac¬ 

teristics and physical condition 

of same, number of tons to be 

treated per twenty-four hours, 

and results desired in the calcine. 

Wedge Mechanical Furnace Company 
Widener Building, Philadelphia 
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Just a Handful 
for the Night Elxpress 

This view was taken as the Phillie Gear Belt Line Truck was back¬ 
ing up to the shipping room door. It shows a portion of a day’s 
output that is going by express. 

There is not a gear in this lot that is overdue and the majority of 
them are from 48 to 72 hours ahead of schedule. 

This gives a pretty fair idea of our plant range, but you ought to see 
some of the big fellows on the floors below. 

Our special service, however, applies to all gears. On many we can 
ship within 24 hours—on all we can meet your most urgent needs. 

We save you the hours that mean dollars on every break-down job. 

The Phillie Gear Book U a valuable gear treatise. 
Your copy is ready. 
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PRESCQ'TY 
MENQMiNEEi 

THE PRESCOTT COMPANY 
FRED. M. PRESCOTT, President 

Menominee, Michigan 

The Pump that Made 
the Single Lift Practical 

With a Prescott installation all the pumping equipment is in 
one place. 

And, all water entering the suction pipes goes direct to the 
surface; there’s no shambling or relaying with its inconvenience 
and unnecessary expense. 

There are Prescott-Menominee Pumps that are throwing 3000 
gallon per minute, others operating against 2400 foot heads. 

All Prescott installations are operating efficiently and econom¬ 
ically—and doing the work in one lift. 

We specialize in Electric Pumps for deep mines and would wel¬ 
come an opportunity to discuss your pumping problems with you. 

A Graphic Representation of 9 Prescott-Menominee Pumps 
3200 

3000 

2L600 

2600 

2400 

2aoo 

2000 

1600 

1600 

1400 

1200 

lOO 200 300 400 500 600 700 600 900 lOOO IlOO 1200 1300 

GALLONS 
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lOOO 

600 
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400 

200 

Company 

McKinney 

Oal. per Min. Ft. of Head 

Steel Co. 1250 1000 
Cleveland-Cliffe 

Iron Co. 1000 1100 
Montreal 

Mininy Co. (two)... 500 1250 
Oliver Iron 

Mininr Co. (three)... 400 1700 
Newport 

Mininr Co. 400 1960 
MoKinney 

Steel Co. 350 2060 
Cleveland-Clills 

— Iron Co. (two). 600 2400 
C^. Steel 

Corporation (three). 400 .^2400 
Steti A Tube 

Company of America. 600 2400 



Fifty Years 
of Progress in 
A Great Industry 

ALLIS-CHALMERS MANUFACTURING COMPANY and its predecessors 
have been identified with the development of mechanical equipment used in connection 
with mining and metallurgical operations during the past fifty years. 

This period covers the development of the precious metal mining industry in the United 
States, as well as the metallurgical processes connected therewith from its infancy. 
Prior to the discovery of gold in California, in 1849, very little gold, silver, copper, 
zinc or lead was produced in the United States. 

There was some gold mining—both placer and quartz—in Georgia and the Carolinas, 
and lead was mined in Illinois, but the methods employed in the mining and reduction 
of ore were based on European practice and compared with present day methods were 
crude and costly. 

The discovery of gold in California stimulated prospecting for this metal throughout the 
mountain regions of the west and incidentally led to the discovery of large and valuable 
deposits of other precious metal-bearing ores, such as the Comstock gold-silver mines at 
V’irginia City, Nevada, the lead-silver mines at Leadville, Colo., and many others. The 
discovery of these large bodies of complex ores created a necessity for new metallurgical 
processes and improved methods of treatment. 

The inventive genius of American metallurgists and chemists asserted itself and an era of 
improvement in old methods and discovery and development of new processes followed rapidly 
until today American mining and metallurgical practice is recognized as pre-eminent the 
world over. 

Concurrent with the discovery and development of new metallurgical processes and methods 
for the treatment of ores, American Mechanical Engineers and Manufacturers invented and 

^ improved the mechanical apparatus and equipment necessary to make such new processes and 
methods mechanically and commercially operative. 

Present day mechanical equipment used in connection with mining and metallurgical opera¬ 
tions has reached a high state of perfection in this country. ALLIS-CHALMERS MANU¬ 
FACTURING COMPANY and its predecessors, Fraser & Chalmers, E. P. Allis Company and 
Gates Iron Works, have unquestionably been the largest contributors to the development and 
improvement of this class of machinery. “ALLIS-CHALMERS” machinery is recognized as 
Standard everywhere and is to be found in every prominent mining district in the world. 

No' other mnufacturer is in position to offer on such a complete line of mining and metallurgical 
machinery, including Power and Electrical equipment, designed and built under the direction 
of one organization, as Allis-Chalmers Manufacturing Company. Its products include a complete 
line of hoists, pumps and compressors for mines, ore crushers and fine grinding equipment, 
including ball and rod mills, concentration, cyanidation and chlorination machinery, roasting, 
smelting and converting equipment. 

flLLIS-CHAILMERS M/INUFflCTURINGfO. 
I MIUWAUKEE, WIS. U.S.A. ^ 
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Vulcan Cylindro-Conical Hoists 
For great depths and large loads, hoists equipped with 
double cylindro-conical drums have proved to be the most 
economical type. The obvious advantage of this drum is 
that it reduces the starting load; the acceleration of the 
ascending cage occurs while the rope is winding on the 
small diameter. \ very appreciable saving in power is 
thus effected, and a smaller motor may be used. 

Then, too, with this type of drum less braking is needed 
to bring the cage to a stop; wear on the mechanical parts 
of the hoist is thus reduced to a minimum—lower up-keep 
cost and longer life results. 

The illustration shows a Vulcan of Wilkes-Barre Hoist 
equipped with double cylindro-conical drums, typical of 
many installations throughout the bituminous and an¬ 
thracite fields. 

Tell us of the conditions which you wish to meet. For 
over seventy years we have been building hoists to 

meet widely varied requirements, 

VULCAN IRON WORKS 
Established 1849 

1733 Main St., Wilkes-Barre, Pa., U. S. A. 



Why Giant Oil Engines have a cross-head 
The Giant cross-head and the 

efficient lubrication system 
which it makes possible, double 
engine life. 

Giant cross-head construction 
conforms to high-grade steam 
engine design. It prevents side 
pressure against the cylinder 
walls. It obviates uneven cylinder 
wear, worn pistons, loss of com¬ 
pression and consequent hard- 
starting. It reduces friction to a 
minimum. It provides easy acces¬ 
sibility to all moving parts by 

permitting the use of readily re¬ 
movable frame covers. It permits 
compressing the charging pres¬ 
sure in the cylinder proper, and 
not in the crank case where leak¬ 
age is almost unavoidable. It 
allows the crank end of the cylin¬ 
der to be closed, thus providing 
for full automatic splash lubri¬ 
cating system. 

The Giant system of lubrica¬ 
tion is positive-oiling, continuous in 
circulation, entirely automatic. It 
saves time and saves oil. 

Longer life and lower power 
costs invariably result from these 
and other Giant features that 
prove the worth of Giant Engines 
on a cost-per-year basis. 

How much can Giant Oil En¬ 
gines reduce your power bills? 
Engineering counsel, extended 
without obligation, is available to 
assist you in answering this im¬ 
portant question. Giant Engines 
are built in single and duplex 
types, capacities 12 to 200 h. p. 
Ask for Bulletin 389. 

Chicago Pneumatic Tool Company 
Chicago Pneumatic Building * * 6 East 44th Street * New York 

Sates and * Service Branches all over the World 
•BauttNGHAM •CHICaOO *DmOIT PHANKUM ANOlUt *NCW YOMl RICHMOND •StATTU BaIU BaUtSIU COKNHAOCN HCUINCPOM •LONDON MONTCVlDtO PASlt SaNTUOO ShaNCHAI toaOHTO . 
*Bo«ton •Cincinnati El Faso Houtton •Minniafous •pHiLAMimA SALTLAKiCmr *91. Lom •BcauN BctNosAatis *FRA(atBimoH Honolulu Manila *Montmal RiootjANciao Sao Paulo TieNniN VanosuvSI’ 
•Buffalo •Clcvblano Iofun •Niw OnLiANt •prrmuacH *$an Francisco Bombay Cnristunu Havana Johannisburo Milan Osaka •RorratOAM Stoui Tokyo Winnitbo 

__ _ EN41 

BOYER PNEUMATIC HAMMERS"UnLE GIANT PNEUMATIC AND ELECTRIC TOOLS 
CHICAGO PNEUMATIC AIR COMPRESSORS •-VACUUM PUMPS PNEUMATIC HOISTS. 
GIANT OIL AND GAS ENGINES DRILLS •• COAL DRILLS 

GIANT 
Dependable Power at 

ENGINES 
Less Cost Per Hour 
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Geared machinery that operates quietly and with very little 
vibration is sure to have a longer and more useful life 

A handful of cotton is used for the smallest Fabroil Gear— 

about two bales for the largest 

Fabroil Gears make pump 
operation smooth 

Used as motor pinions driving duplex, racking. Unaffected by oil, water or 

triplex and quadruple pumps, and change in temperature, and working 

operating for long periods without in the open or in humid fume-filled 

shut-down, Fabroil Gears have^ interior, these gears give satis- 

proved their worth. factory service. 

Where metal gears were unequal to For a wide range of uses Fabroil 

the task, the combined strength and Gears are made in any sizes from one 

elasticity of Fabroil Gears made inch diameter upward. All sizes are 

possible rapid operation without used in the operation of pumps. 

Ask the nearest G-E office for complete information 
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Think'SEARCHLIOrr First 
ADVERTISING RATES 

POSITIONS VACANT—^Business Opportuni¬ 
ties and other undisplayed ads, 8 cents 
a word, minimum $3.00 an insertion. 

POSITIONS WANTED—Evening work 
wanted, tutoring and other undisplayed 
ads of individuals looking for employ¬ 
ment. 4 cents a word, minimum 75 cents, 
payable in advance. 

ADD 5 WORDS for box number in undis¬ 
played ads if replies are to any of our 
offices. There is no extra charge for 
forwarding replies. 

DISCOUNT OF 10% if one payment is 
made in advance for 4 consecutive inser¬ 
tions of undisplayed ad. 

ADS IN DISPLAY TYPE—Space is sold by 
the inch (30 in. to a page), the price 
depending upon total space used within 
a year, some space to be used each issue. 

RATE PER INCH for ads in display space: 
1 to 3 in.. $4.50 an in. 15 to 29 in.. $3.90 an in. 
4 to 7 in.. $4.30 an in. 30 to 49 in., $3.80 an in. 
8 to 14 in.. $4.10 an in. 50 to 99 in., $3.70 an in. 

EMPLOYMENT SERVICE 

EXECUTIVES Qualified for salaries of 
$2,500 to $25,000 and upward, are in¬ 
vited to communicate confidentially with 
the undersigned, who will conduct pre¬ 
liminary negotiations for such positions. 
A proc^ure is used which places you in 
the position of bfeing approached, avoids 
jeopardizing ' present connections, and 
conforms to the most exacting personal 
and ethical requirements. Of particular 
advantage as a test of conditions, to de¬ 
termine the advisability of changing. De¬ 
tails mailed confidenually on receipt of 
name and address only, without obligat¬ 
ing or committing you in any way. Es¬ 
tablished 1910. R. W. Bixby, Ina, 308 
Liockwood Building, Buffalo, New York. 

_POSITIONS WANTED_ 

CHIEF chemist and metallurgist, experi¬ 
enced zinc, manganese, steel works, drop 
forging, heat treatment. PW-311, Ehg. 
& Min. Journal, Old Colony Bldg., Chi- 
cago, Ill.__ 

METALLURGICAL chemist and millman 
desires connection as mill superintendent 
or assistant; fourteen years’ experience 
in the States and Mexico in mill con¬ 
struction and operation; economical and 
efficient treatment of low grade gold 
silver ores in particular; prefer cyanida- 
tion or flotation; age 37 ; fluent Spanish. 
PW-312, Eng, ft Min. Journal,_ 

METALLURGIST and smelter executive 
available. Technical education. Eleven 
years in laboratories and plant investi¬ 
gations, ten years metallurgist and su¬ 
perintendent at copper and lead smel¬ 
teries. Reverberatory and blast furnace 
experience. PW-510, Eng. & Min. 
Jour., Old Colony Bldg., Chicago, Ill. 

MILL superintendent desires charge of 
plant; long varied experience milling 
and cyanidation; graduate, unmarried, 
Spanish. PW-314, Eng. & Min. Journal, 
531 Rialto Bldg., San Francisco, Cal. 

MINING Engineer, 20 years’ experience as 
engineer, superintendent and manager in 
U. S. and Latin-America desires position. 
Speaks Spanish. PW-309, Eng. & Min. 
Jour., Real Estate Trust Bldg., Phlla., Pa. 

REVERBERATORY management wanted 
by one that knows from practical experi¬ 
ence how to get results and make improve¬ 
ments when needed. Record: fireman 
and skimmer 7 years, foreman 10 years, 
superintendent 10 years. Speaks Spanish. 
PW-313, Eng. & Min. Journal, 531 Rialto 
Bldg., San Francisco, Cal._ 

YOUNG mining engineer wanted to repre¬ 
sent the interest of a corporation engaged 
In mining enterprises. DeLyon. Howth & 
Co., 40 Exchange PI., New York City. 

_WANTED 

Used Carbon (Black Diamond) and Bortz 
And fragments wanted: Will pay highest 

prices. D. Dessau, Printing Crafts Bldg., 
33d to 34th Sts. and 8th Ave., New York 
City. 

Maurice S. Dessau, 6 Maiden Lane, N. Y. C. 
Will pay highest prices for carbon (black 

diamonds), large or small used stones, 
also fragments. Merchandise purchased 

FOR SALE 

Gold Mine 
I have a mine at Manhattan, Nevada, 1,300 

ft. of tunnels, ore free milling; average 
value $10 a ton; seven claims. Will sell 
or form company to build mill. Full par¬ 
ticulars from J. D. Johnston, Newport, 
Rhode Island. 

Flotation Blowers 
28—Connersville Blowers. Double outboard 

bearing. Capacity. 24-6 cu.-ft. per 
revolution, 3,200 cu.-ft. per minute at 
256 r.p.m. Maximum pressure. 4.68 
lb. per sq. in. at 266 r.p.m. 

7—Roots Style D High Pressure Type 
Blowers. Capacity. 890 cu.-ft. per 
minute at 435 r.p.m. Maximum pres¬ 
sure, 9 lb. per sq. in. at 436 r.p.m. 

These blowers were purchased for the Old 
Hickory Powder plant. Some were never 
installed and others were used less than 
90 days. Practically new ma^nes at 
used prices. 

Nashville Industrial Cotporatlon 
Jacksonville. Tenn. 

- PUMPS 
From Old Hickory Powder Plant 

Motor Driven Centrifugal 
8—14-in. Wortbington, Class B double suction, 

8.600 O.P.M. at 162 feet bead, at 1,170 R.P.M. 
direct connected to 300 bp. O. £., 3 pbase, 60 
cycle 2,200 volt motors. 

4—14-ln. Allls-Cbalmers, Type 8, 7,600 O.P.M. at 
130 feet bead, at 1,760 R.P.M. dimt connected 
to 300 bp. General Electric, 3 phase. 60 cycle, 
2,200 voft motors. 

2—lO-ln. Allls-Cbalmers, "Type 8, 3,760 G.P.M. at 
130 feet bead at 1,766 R.P.M. direct connected 
to 160 bp. Westlngbouse, 3 phase, 60 cycle, 
2,200 volt motors. 

Steam Turbine Driven 
Centrifugal 

6—16-ln. Allis-Cnialmers, Type S, 8,600 G.P.M. at 
00 feet head, direct connected to Type L, 300 
bp. 2,000 R.P.M., G. E. Cbirtls Steam Turbine. 

6—14-ln. AlUs-Cbalmers. 'Type S, 6.600 G.P.M. at 
160 feet bead. 8,100 G.P.M. at 00 feet head, 
direct connected to 300 bp., 2,000 R.P.M., 
Q. E. Curtis Steam Turbine. 

I Steam Actuated Hydraulic | 
I 6—14-ln. and 20 x 7- x 18 Worthington Com- 1 
: pound Duplex outside packed plunger pot I 
: valve, 400-g.p.m. at 300-lb. pressure. : 
; 8—26 and 38 x 4| x 24 Worthington Tandem 3 
: Compound Duplex, outside packed 3,600 Ib. : 
: pressure, 160-g.p.m. at 20-r.p.m. : 
: 1—20 X 12 X 16 Worthington Duplex Under- i 
: writers Fire Pump. 1,600-g.p.ra., 100-lb. : 
: pressure. : 
i 200—New and used Simplex and Duplex, steam i 
: driven Worthington Pumps, 4 U x 3H x 4. : 
i 6ix4Rx6. 6x4x6.7Hx4Hx10,6x2M : 
: X6, i 
: New and used Belted. 2 H> 3, 4, 6 and 6-ln. 5 
i 100—Centrifugal Pumps. : 

Nashville Industrial Corp. 
Jacksonville, Tenn. 

... ... 

New Rails—^Relayers 
I Cara, Locomotive*, Stool Prodvets 

Send at your inoatolM 

MERCHANTS STEEL ft SUPPLY CO. | 
208 8. La Salle St.. Ghlaago. m. 

MlllllllllllllllllllllllltllllllllllllllMlllllllllllllltMIIIMIIII.* 

FOB SALB—One SO-ln. 

Circular Blast Furnace 
complete with extra aet of Jackets, to¬ 
gether with No. 6 Stnrtevant Rotary pree- 
Bnre blower, same directly connected to 
20 hp.. 220 toH alternating motor. Price 
complete S1600. 

Ooldsmltti Broe. Smelting ft Refining Oo. 
Heyworth Building, Chicago, U. S. A. 

CONTINUOUS FILTERS 

= imn flATir * 

SILVER MINING PROPERTY 
1 In Austin. Nevada, consisting of approzlmstely = 
i 1200 acres, one-balf of which are patented. Last : 
: owned by Austln-Manbattan Consolidated Mining = 
i Co. Ineindes old mines of the MANHATTAN : 
: MINING CO., with record production of over e 
i TWENTY MILLION DOLT.ARS. None of the z 
E Old mines are deep. : 

Vm. A. MARSHALL 
z Resident Agent. Austin, Nevada | 
’ MllliMIIMIIIIIMMfllllMllltIMIIlfllHHIIIIIIIIIIMIIIMIMMIIIftIMinilllllllllllllMIIIIIMMIII,' 

ttltttltttflttltltttttlttltnttlttttttttllllftllltlMMMtiniMMilMItlittllltMIIIIIIMIMIIMItlMItltlD 

1 I will purchase Aoice mineral snecimens 
E crystallized and ahowy ones. Crystallized i 
z gold specimens desired and will pay good 
E premium on same. I sell at $28.60 delivered i 
i MINERAL COLLBCmON 116 spedmena z 
: containing every important mineral sp^e. 
I Pamphlet sopplled. | 

G. S. SCOTT 
20 Nassau St.. New York 

1— 12 ft. z 7H ft. Portland Contin¬ 
uous Filter. 

2— <12 ft. X 8 ft. Portland Contin¬ 
uous Filters, with steel tanks. 
16 in. z 60 in. receiver, moisture 
trap, 1%-in. oentrifural pump, 
and 9H X 8 dry vacuum pump. 

4—12 ft. X 9 ft. Portland contlnp- 
ous filters, with steel tanks. 

1—14 ft. X 12 M ft. Portland Con¬ 
tinuous Filter, with steel tank. 

1—>14 ft. X 12 ft. Oliver Continuous 
Filter, with mechanical agitator 
and dr lift. 

Write for full speeifleations. 

We are Western Representatives of 
NASHVTILLB INDUSTRIAL COR¬ 
PORATION. handling the "OLD 
HICKORY” Powder Plant at Jadt- 
Bonville, Tennessee. Full infonpa- 
tion, prices, photographs, etc., can 
be furnished by us. 

THE MORSE BROS. MACHINERY & SUPPLY CO. 
Denver, Oolo. 
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’^Universal 
Concentrating Table 

Simplicity, Capacity and Recovery 

Its Complete Head Motion has Only One Operat¬ 

ing Part—A weighted pulley. f 

Its deck swings in the Arc of a Circle—the head 

end parallel to the length of the deck—the concen¬ 

trate end away from the tailings discharge side. 

The Rifles approximately parallel the motion and 

curve away from the tailings discharge side, but not 

as much as the motion. 

The Concentrates travel away from the tailings 

discharge side—uphill and slightly away from the 

riffles. 

The Side Swing at the concentrate end spreads' 

the concentrates and makes a clean separation. 

The Proper Tilt of the deck is not dependent upon 
the amount of concentrates in the ore. 

Its Recovery is not affected by changes in the pro¬ 
portion of concentrates in the feed. 

Its stroke automatically increases with overload or 
decreases with underload. 

This One Machine handles every feed from 
inch to slimes without change in design or construc¬ 
tion. 

The Combination of the Live Head Motion, Circu¬ 
lar Arc Motion and Riffling and a “Dipping” 
Deck produces a ^peed of Pulp Travel and an effi¬ 
ciency of Concentration not approached by any other 
table ever produced. 

Sands, Slimes and Coal Washing Types. 

Send for our bulletins on concentrating 

and amalgamating machinery 

Also Simplex Oil Burner Bulletin 

BUNTING IRON WORKS 
Manufacturers of OH Well and Mining Machinery 

1215 First National Bank Bldg., San Francisco, Cal., U. S. A. 
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WE-FU-GD AND BCAIFE 

WM.B.SCAIFE & SONS CD.PITTSBURGH.PA 

AMERICAN BRIDGE 
COMPANY 

■piGrRE 357 is a valve which is self- 
closing and is commonly termed the 

“Selelo" Valve. It can be used on steam, 
air, or water lines and in factories, shops, 
and plants where different people use the 
va've. It is built for extremely severe 
service. This valve may also oe used as 
a blower valve in rail oad round houses. 
Genuine Jenkins Valves bear the Diamond 
Mark identification and are sold at supply 
liouses everywhere. 

JENKINS BROS. 
New York Boston Ph ladelphia 
Chicago Montreal London Havana 

FACTORIES; Bridgeport, 
Elizabeth, A'. J.j Montreal. Can. 

Hudson Terminal, 30 Churck Stroot 
NEW YORK 

Manufacturers of Steel Structures 

of all classes, particularly 

Bridges and Buildings 2306-J 

SALES OFFICES: 
SEW roRK, s. r. 

PhUadelphia, Pa. 
Botton, iiasM. 
Baltimore, Md. CRANE VALVES CHICAGO, ILL. 

St. Louie, Mo. 
Denver, Colo. 

Salt Lake Cittf, Utah 
Duluth, Minn. 

Minneapolis. Minn. 

PITTSBURGH. PA. 
Buffalo. S. r. 
Cincinnati. Ohio 

Atlanta, Ga. 
Cleveland, Ohio 
Detroit, Mich. 

ParAftc Coast Representative: 
O. S. Steel Products Co.. Padftc Coast Duft. 
San Francisco, Cal. Portland. Ore. 

Seattle, Wash. 

Export Representativs, 

United States Steel Products Companw 
SO Church Street. Sets York 

FOSTER SUPERHEATERS 
A necessity for turbine protection, engine cylinder economy and utilization of superheat for all its benefits. 

POWER SPECIALTY COMPANY, ftKL SuSS* SSSTm.. HI Broadway, New York 

iminiimiiiiiiiumiiiMiiiiiiiiiiiiiiimimnmiitiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiliiiiimmiiiiiHiiiij niiiiiiiiniiiiiMiiiiiiiunniiiiiniiniiiiiniiiiiiiiiiiiiiiiiiiMiiiiniiiniiiiiiiiiiiiiiiiiiniinniiMiMiiiiiiiiiiiiiimiiiiiiiiiiiiiiiMiiiiiiiiiiiii 

DIAMOND 
CORE DRILLING ■ 

Accuracy Reliability 
Booklet 2122 

SULLIVAN MACHINEN7 CO. 
126 S. Michigan Ave., Chicago 

imiiiiuiHiinniimmiiiiiiiiiiiiiitiiiiiiiiiimimimiiiimiiimmiiiiiMiiiiiiiiiiitiiiMimiiiiiiiiiiimiiiiuiiiimmiiiiiiniiimiiiMiiMiiiR aiiiniiiiiiiiiiiiinniiniiiniiiiiiiiiiiiiiiiiininiiiiniiuiiitiiiiuiiiiiiiiniiniiiiiiiiiiinnniiniiniiiiiiniiiiiiniiiiiiiiniiiiiiiiiiiiiiiiiiiiiir 

wiiniiinniiiiiniiuiiiuiiiiniiiiiitiiniiiiiiiniiiiiiiiuuiHiiiiiHiHiiiuuiiniiiiiiiiiiiiiiiimiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiii •‘niriiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiHiiiiiiiiiiiiiiiiiiiiiiimiiiiiwiHir giiiniiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiitiiniiiiiiiiiiiiiiiiiuuiHiiiiiHiHiiiuuiiniiiiiiiiiiiiiiiimiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiii 

I Harbison-Walker Refractories Company 
I MANUFAOTDBaaS OF 

I High Grade Silica, Chrome, 
I Magnesia, and Fire Clay Brick, 
I Dead Burned Magnesia and Furnace Chrome 
I Chrome Ore. 
I PITTSBURGH, PA. 
... 
aniiiiniiiiimiiiuiiiiiiiiiiiMiiiiiiiiimniiiiiiiiiiiiiiiiiiiiiiiiiiiimiiimimtiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiituiiiniiiinimiimiimiiimiib 

McKiernan-Terry Drill Go. I 
I Manufacturers of i 

I Rock Drills—Hammer Drills—Core Drills | 
I Pile Hammers—Atlas Jacks | 

I 21 Park Row, New York | 
^BUUMiimuBiiiniimHiiiniiiniiiiiimiHiiiiiiiinHiiiiiuiiHniiimiiiiiiiiiiiiiiiiiimmiiiiiiiiiiiiiiiHHiiiiiiiiiiiiniiiiMitMifuunistiS 

CORE drilling 
H. R. Ameling Prospecting Company, Inc. 

DIAMOND DRILL CONTRACTORS | 
I 20 Years’ Continuous Service—Not a Dissatisfievl Customer I 

I RoUn, Mieeonri | 
I Home: State Geologic Survey, Missouri School of Mines I 

SmMiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiniiiiHiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniHiiid 

{luiiiiiiiiiiiHiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiUMiiiiiiiiiiiiiHiiimiiiiHiiiiiiiiiiiiiiiiimtiiiiiMHimiiiiiiimiiiiiiimiiiiiiiiHiiiiiiiiiiiir. 

I riLTER BASS SPECIAL CLOTH mLTER COVCM I 

POROUS B 

mm 



Barrett Standardized 
Flotation Reagents 

December 31, 1921 

LIDGERWOOD 
MINE HOIS;TS 

STEAM HOISTS up to 1000 hp. ELECTRIC HOISTS in all size* 

THE DESIGN OF THE LIDGERWOOD 
HOIST is based upon careful study of 
mine conditions by our engineers. All 
parts have ample strength for the work 
they have to perform when the hoist is 
running at its full capacity. All parts 
are properly proportioned, and this 
combined with proper materials and 
good workmanship reduces internal 

k friction to the minimum. 

There is 

STRENGTH 
CAPACITY 
ECONOMY 

LIDGERWOOD HOISTS 

Send for Cataloga on 
ELECTRIC MINE HOISTS—STEAM MINE HOISTS 

Lidgerwood Mfg. Co.^ 96 Liberty Street, New Yoiii 

I Philadelphia Pittsburgh Chicago Detroit Seattle Los Angeles Cleveland London, England 

Hercules Pine Oil 
We desire to co-operate with flota¬ 
tion operators in determinings what 
oils will insure them the largest net 
earnings. 

Efficient flotation can be had only 
with uniformity in every shipment of 
pine oil. We are prepared to fur¬ 
nish you with Hercules Pine Oil of 
absolute uniformity produced under 
strict chemical control. 

We invite correspondence from 
anyone interested and offer the ex¬ 
perience of our technical service 
men in helping you solve your flota¬ 
tion problems. 

Naval Stores Division 

HBSfpULES POWDEI{, CO, 
Wilmington Delswarc 

) ( 120 Broadway, New York 
Salea 3 132 S. Micbiyan Are.. Cbkaeo 

Ofiicet i 1012 Chronicle Bide.. San Francisco 
\ 1019 Kearns Bide.. Salt Lake City, Utah 

The majority of the large flotation operators who 
have spent thousands of dollars investigating 
Flotation Oils and Reagents 

Now Buy The Barrett Brand 
A small tried order will bring you to the same 

conclusions they haoe reached. 

40 Rector Street, New York City Sadt Lake City, Utah 

FLOTATION 
PURE PINE OIL PINE TAR OIL 
HARDWOOD AND COAL TAR CREOSOTE 

EgeOtmOtUefEoA Clam 

General Naral Stores Co., 90 West 1^., New York 

PINE FLOTATION OILS 
I Standard “350” Crude and other PENTARCO pine 

flotation oils. Used by leading American operators. 
Maanfaeturad and diatrlbatad ky 

Pensacola Tar & Turpentine Co. 
Gull Point, Florida 

... 



6 m3 dftEDlGASOU!^ LOCOrtOTiVE 

Rug:g:edly constructed Gaston Rocker 
Dump Cars, cars of all types, stand¬ 
ard or Bi^lal, and complete narrow 
gauge railway equipment from track 
up—^built for enduring seryice and 
backed up by thirty years of Gaston 
experience—are available for every 
car haulage requirement in ihe 
metal mining and refining industry. 

Nothing but cars — that’s all 
we’ve built for SO years. Our 
whole factory devoted to your 
requirements in this line. 

Catalogues on request 

December 31, 1921 

I 42 Church St., New York—^Works: Easton, Pa. | | 
i Atlanta Chicago Detroit |*hiladelphia Pittsburgh = i 
i Boston Cleveland Dallas Los Angeles Salt Lake City r = 

^nMiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiuiiiiMiiiiMiiiiiiiiiiMiimniiiiiiiiMiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiMiiiiMi; = 

aiiiiiniiiiiiiiiiuiniHiiumiHHmiuiiHHimHiiHiiiiiuiiiuiiitniiniiiiiitiniitiiiiiiiiiiiiUHiiiiiiMntMiiiHiMiiniiiuiimiiiiuiuiuiiur = 

I ATLAS For Main Line, { 
i STORAGE f Surface, and I 

BATTERY GatkeAns Work i 1 LOCOMOTIVES J rr urn ^ 

I The Atlas Car &. Mfg. Co., Cleveland, O. I 
~inniiiiiiiiiiiiiiiRMiiiiiiiiiuiiiniiiiiiiiiiHiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii"mitiniiiiiiiiiiininiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiJ 

I STORAGE 
1 BATTERY 
I LOCOMOTIVES 

IT WILL PAY YOU TO GET OUR 
PROPOSITION BEFORE YOU BUY 

Geo. D. Whitcomb Go. 
MAIN OFFICE AND WORKS 

STORAGE BATTERY LOCOMO- RACHELLE II I IMAIC^EAR AND FRICTION DRIVEN 
TIVES-1 TO 8 TONS ON iswwn b S. k K, ■l.i.lAVIR GASOLINE LOCOINOTIVES-2V^ 

DRIVE WHEELS U. S. A« tg TONS ON DRIVE WHEEL 

'jiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiHniiiMiiiiiiiiiiiiiiiiiiiiiiiiMiuiiiiiiuiuiiHimimiiiiiiiiiiiiiHHiiiiiiiiiHMiiiiiiiniiiuiiiiniuuiiiiiHir. £ 

IBACTAM ^ADCll 

... 

The Watt Mining Car Wheel Co. 
Bamesville, Ohio 

I I Denver: Lindrooth, Shnbart A Co.. Boston. Bldg. i 

I I San Franelseo: M. D. Phelps, Sheldon Bldg. | 
I I Philadelphia: Edelen A Co.. 230 Conunerelal Trast Bldg. | 

iMiiiiiiiiiiMiiiiiiMMiiiiiiiiiiiiiiiiiiiiiiiiniHiiiitliiiiiiiiMiiiiiiniiiHSIliiliiiSiiiSniiiiiiiiiiiiiiiiiiiiiiiiiiiidiiiiiiiiiiiiiiiiiniiiiHiiii,': siiiiiiiiiiiiiiiiiiiKiiintiiniiHttiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiMiiiiiiiiiiiiiiiiiiiiinniiiiiiiiiNiiiiiiiiB 

SllllllllllllllllllllllllillllllltlMllllllHIIIIIIIIIIMIMIIIIIIIIIIinillMIIIIMIIIIHIIIIMlimillllllllllllllllllHMlimilllllinilllllllllinilllllllllir^ SllllllllllllltllllMtIlllllllllllltHIIIIIIHIIIinilMIINIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIHIIIIHIIIIinllllllllMlllltIMlimillllllHIIIHIIIIIIIINC 

ALBANY GREASE I 
1 f w«v csaouMFSas res nms csss tiLr-ouM.iHS casis'I 1 i has been rnnniierinir friction for 52 vears 1 
” itrnimtPiT E nas ^*^8^ inci.on lor j* ycaiv. g 

I TMC MECHANtCALMHUMOnl —■ -Mi I ADAM COOK’S SONS 
i ^ I I 708 Washington Str-t. Now York f 
I I I E*tabU*h«d taea | 
.'SlIlHIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIHIIIMIIIinillllllllllllllMlllllllllllllllinilllllllllllllllllllllllllllllllllllllllllllllllllllllll llliun ^IIIIIIIMIIIIIIIIIIIIIIIIIIMIIIIMIIIIIIIIIIIIIIIIIHIIIMIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIinillllMIIIIMIIIMIIMIIintMIIIIIIIIIIIIIIIIIUIK 

9lllllllflllllllllllllllllllllllllllllllllllflilllllllllllllllllllllllllllllllllllll,lllliillllllllllllllll,lllllllllilllllllllllllllllllllllllllllllllllllllllllll|. DIMIIilllMllllllllllllllll^llllllllMllllllllllllllllllllllllllllllllMIIIIIIIMIIIIIIIIIIIIIIHIIIIIHIIIIIIIIIIIIMIIIIIIINIIIIIIIIIIIMIIIIIIIMIIIIIMIIIN^ 

ELECTRIC TRAMMING LOCOMOTIVES | 
Trolley—Storage Battery—Combination | 

Narrow or Wida Gauge | 
Light or Heavy Hauling | 

Goodman Manufacturing Company, I 
(A) I 

West Virginia Raii Co. 
Manufaotursrs 

Light Steel Rails 
andAccnssories 

if-n-a-a-H-ii-e-e-ifet. psr r<. 
Huntington, W. Va. 

... ^imHMHMHimiiiiiiMsttNswimHisimuuiimiiiiiiiiinitmHiHmHHiiiiiiiniiiiHriiimiiiiiiHiwsnnuwamNiNiiHtmiiMSB 

xScoMorn^^ 

m J SP££J) GASOLINE LO(X)NOT{VE 
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Exploi'dtion 

to 

Operation 
DOUGLAS Fin on 
CALIFOnNiA nEOWOOO. 
NATIONAL TANK & PIPE CO. 
PORTLAND, OREGON 

FOR EVERY PURPOSE 

PITTSBURGH, PA. 

FAR BEYOND ANY 
OTHER MAKE What Makes a Good Tank? 

It Is the knowing hOK to design 
and construct a tank that will give V 
good long, honest, dependable service ' 

^ year in and year out without a hitch. (Caldwell Steel Tanks are the result. Engi¬ 
neers designed them according to approved 
engineering principles. A company with over 
thirty years of tank-building experience pro¬ 
duces them. 
Caldwell Steel Tanks are made of the finest 
steel and carefully riveted so that there’s no 
chance for breaks or leaks. 
These are but a few of Caldwell character¬ 
istics which contribute to the significance of 
our slogan—“The Tank With a Reputation." 

Send for Catalogue 
W. E. CALDWELL CO. / 

Incorporated 
!170 Brook St.. Louisville. Ky. - fl 

Bellnftn Bldg. 

1*B Angfile®* C 

February 

Member thf 

Ti'est 98 St.t 

Los Angel®® 

I I 
V/ TOWER5 i 

.r.HimiiiiiiiiiiiiiniiiiiiiiiiiiiMiiiiiiiiiiniiiiiiMiiiiiiiimiiiiiiiiiiiiiiiiMiiiimiiiiiiiiiiimiimiiiiiiuiiiiiiiiiiiiiitiiiitiiiiiniiimiiiiiiMiiB 

....mill...... 
PcplyinS 

Bock r)tiu».“ “T* “•*' 

of the Jackhammer Type m 

aihercnt 

t»t «» 

.W result*. It is S'tl 

,„s.»pti.n .»a upkfl'.I*’- ' 

4Tilllnf wpscitj is I»r 

REDWOOD 
AND 

DOUGLAS FIR Pacific 

Made in all aizea from SS 
indx to 14 feet in diameter 

Write for Catalogue 
Tcfurs 

PAOnC TANK ^ PIPE CO 

V'inJTirV COCHISE 1 
Uocnisc A^&ctiiiic Uo» 1^13 YY Y C ^ 

Los Angeles UitVJil sldii!) | 

tnmiNHHiiwmuiiHUuiiimnwiitiuimmiimmiiimmimiimiiiiiHmimmmiiiiiiiiiHiiiiiiiiiiiiiiiiiiiimiiiiimimmiiimiiu^ 

I 304 MARKET ST., SAN FRANCISCO | 
I 6 RECTOR ST.. NEW YORK 1 
I 167 WASHINGTON ST., CHICAG6 | 
aiiuiiiiiiiuiiiimiiiimiumiimmiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimimiiiiiiimiiiiiiiiiiiiiiimiiiimimimiiiiiiiiiiiiiiiiiii£ 

DIAMOND DRILLS 
ROOT Spiral Riveted Pipe— 

Pip* Speetoffaf • /or 4S y*arg. 

ABENDROTH & ROOT MANUFACTURING €X>MPANT 
Works: Newbur«b. N. Y. New York Offlee:333^Nid^ 

I ‘ Hand Power, Gasoline, Steam, Air, Electridty. 1 

I Send for Catalogue No. ( | 

I STANDARD DIAMOND DRILL COMPANY | 
I 745 First National Bank Boildial, Ghicatfo, U. S. A | 
IniiiNimwiitiinNtiiiimmiHiimiimtimiimiiiHniiHiiiiiiiimHiHmimHiHHmHiiiNHimmi.. 

WlwiHIIWliHinilHWIIIItlllHIHIIHIIIIIIHIIWHIIWMIHHilllllllllllllHIIHIIIIIIIIIIIIIHIIIIIIIIIIimilltmmimHIIIIHIIIIIHIIIlHmill| 

I Who Looks Into the Earth | 
1 We test Coal and Ore land fa any part of I 
I North or Seath America | 

i Pennsylvania Drilling Co. | 
1 Diunondl Drill CmtmefeMns i 

Hydraulic Presses Accumulators 
Special Castings 

Cast Iron Pipe Fire Hydrants 
Hydraulic Operating Valves 

R. D. Wood & Go., Philadelphia, Pa. 

DIAMOND DRILLING 

E.0I. Lon^iyear Company 

Keystone Drioer Co, Beaver FAUs.lh. 

^inm
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im
iiiiiiiim
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MITCHELL SCREEN ELECTRIC 
•VIBRATING 

STIMPSON EQUIPMENT CO. 
Felt Salt Lake Citi^ —Grand Central Terminal Blilg.NewTovk. 

ENGIHlEPE' 
M/SHUFAnURiRL 

cor-2Tfi.c>.r.Tr!Rij' 

MINING AND 
MILLING MACHINERY 

AMD PL.ANT5 

BACON’S 
SF ND FOR CRUSHING 

'L NGIN E F.R 

STRQMBERG 
CARLSON 
Telephone 

I-^ocAe>-siei‘. N. 

December 31, 1921 

Dependable Clay-Working 
Machinery 

'TCTitchell Electric Vibrating Screen 

Less than % hp. is required to operate a Mitchell 
Screen, yet it is continually establishing records 
for large tonnage handled and thoroughness of 
screening. One Mitchell screen operating uninter¬ 
ruptedly over a period of 18 months handled more 
than a million tons of material at a cost, Including 
power, labor and screen cloth expense, of less than 
one-tenth of a cent per ton. 

Write us for full details of Mitchell success. 
i Operated and reeommended br the prominent Fire-brick, Building i 
I brick. Paving block. Hollow bnllding block, ^re-prooflog, Cbim- I 
I ney block, Chemical tile, and Zinc Companies of the country. | 

I E. M. FREESE & GO., Galion, Ohio 1 
I DEPENDABLE MACHINERY OF PROVEN EFFICIENCY | 

MiiiiniiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiHiiiMiiiiiiiitiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiHiiiiiiiiMiiiiiiiiMiiiiitiiiiiiHiiiiiiiiiiiiniiiiiiiiMiiiie 

TELSMITH CRUSHERS 
I GYRATORY AND JAW TYPES | 
I PUlar-ebaft Gyratory Breakers, Reduction Crushers, Cast I 
I Steel Jaw Crushers, Elevators, Screens, Belt Conveyors, Etc. | 

= Write for Catalog 168 ' i 

SMITH ENGINEERING WORKS v | 
I 3195 Lrcuat St., Milwaakeei, WU. | 
DiiiiiMMiiiiiiiMiiiiMitiMiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiniiiiniiiiiiiiiiiiiiiiiinniiiiiiiniiiiiiiiiiiiiiiiiiiiiiMiiiM; 

Highest Abrasive Resistance—Longest Wear | 

Rol-Man Manganese Steel | 
for I 

Grizzly Bars. Trommels, Jigs, Revolving or Striking, Shaking or i 
Gravity Screens, Separating Devices in Mills, Mines. Stone and Sand i 

Plants I 

Manganese Steel Forge Co. I 
2126 Land Title Bldg.» Philadelphia. Pa. i 

..•>•••<^11111111111111111111111111^ 

WILFLEY The DORR COMPANY, Engineers 
New York Denver London Mexico City 

Equipment for the mechanical washing, moval, 

recovery, classification or treatment of finely 
divided solids suspended in liquids. 

I DENVER- SALT LAKE CrTY- [ 
^IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIMIIIIIIIIIIinilllllMMIIIIIIIIIIIIIIIIIIIIHIIIIMHIIIIIIIIIIIIMIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIl' 

AUSTIN GYRATORY GRUSHERS 
Portable and Stationary Plants. 

Capacities, 5 to 500 tons per hour. 

AUSTIN MANUFACTURING CO. 
New York CHICAGO San Francisco 

Grinding Bells and Liners 
They Last I 

LOS ANGELES FDY. CO. 
I 2444 So. Alamada, Los Angeles, Cal. | 

^lilliiiiliiililiiiiiitiiiiiiMiiiiiilliliiiiiiiiiiiiiMiiiiiiiiiiMiiiiiiiiiiiiititnniiiiiHlliiiiiMiiiitiiliiiiiiimiiiiiitiiiiiiiiiiiiiiimiiiiiiiiiimiiB 

■JiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiitiiiiiimmiiniiiinmiiiiiniiniiiiiiiiniiniiiiiiiiiiiniinjiiiiiiniiitiL 
s A biJRY;mun^RSAL" VARIA^ VOLUME 3-CYLINDER 1 
= 2-SlAGE AIR COMPRESSOR. WHY NOT INSTALL ONE NOW? | 

£ Bu„ CompM.—US. Wm. l?th St^- Ert., S 
iHIIMlinillllllllllllMIIIIIUUIIIIIIlllllllllMMIIIIIIIIIIIIIIIIMI'llllllllllMIIIIIIMIIIIIIIIIIIMIIIIIIIMIIIIIIIIIMIIIIIIIIIIIIlnimitllllllllllllllff 

Manufacturer, of Mlne-A- 
Fhonee, Telephone Switdi' 
boards. Dedi Telepbones. 
Wall Telcphooea. and Asood- 
ated Bqnfpment. PULVERIZED COAL SYSTEMS 

THE BONNOT COMPANY, CANTON, OHIO 



Economical 

Efficient 

Great Capacity 

American 
Process Co 
. «« Williim St 

YORK 

Automatic 
Improved 

For All 
Materials 

JUSTRITE No. 83 
with Bail and Hook 

(^^jij^AxnrxxJL, 

dxrurro. 

Here is a handy, 

all-'round service 

lamp—easy to han¬ 

dle —durable—effi¬ 

cient ; that’s the 
verdict of the man- 

on-the-job. 

It can he attached 

to timbers or side 

of drift. Built sub¬ 

stantially to stand 

up under the hard¬ 

est kind of slam- 

bang, day in and 

day out handling. 

And like all other 

Justrites, it gives a 

clear, steady, bril¬ 

liant light wher¬ 

ever and whenever 
it’s needed. Write 

today for prices. 

4 New 
McGraw-Hill Books 

on 

Mineralogy 
Warren**— 

Manual of Determinative Mineralogy 
16S pages, pocket size, flexible, $2.00 net postpaid. 
A manual written especially lor use in general courses in 
mineralogy. The authors experience with its use over a 
period of several years has demonstrated that it gives 
satisfactory results as an aid in the determination of the 
more common minerals. 

Roger**— 

Introduction to the Study of Minerals and 
Rocks 

Second Edition Completely Revised 
527 pages, pocket size, flexible, 578 illustrations, $i.00 
net, postpaid. 
A compact, thorough textbook for use in the field and 
in the classroom. It covers the whole field of mineralogy, 
including crystallography, blowpipe analysis, descriptive 
mineralogy, and determinative mineralogy, rniis second 
edition includes rocks also, as indicate in the title. 

Justrite 

Mfg. Co. 
2080 Southport Ave. 

Chicago, III. 

Krau* and Hunt— 

Mineralogy—An Introduction to the Study 
of Minerals and Crystals 

560 pages, 6 x 9, 696 illustrations, $k.50 net, postpaid. 
A textbook based on the author’s long experience in 
teaching large classes of beginning students. The book 
includes all that the student of general mineralogry needs 
to know . 

Davy and Farham— 

Microscopic Determination of the Ore 
Minerals 

15' pages, 6x9, illustrated, $2.50, net, postpaid. 
This book describes the latest methods in use for polish¬ 
ing, examining, testing, and photographing surfaces of 
minerals, ores and mill or smelter products. The material 
is presented in such a way as to be of direct service 
to the engineer in practice and also as a textbook for 
students of mining and geology. 

BUTCHART 
Concentrating Tables, Flotation Apparatus, 

Classifiers, Screens, etc. 

W. A. BUTCHART, Denver, Colo. 

McGraw-Hill Book Company, Inc., 370 Seventh Avenue, New Tork. 
You may send me on 10 days’ approval— 

I agree to pay for the books or return them postpaid within 10 
days of receipt. 
Member A.I.M.M.E.?.Subscriber to Eng. & Mining J.?. 

Signed . 

Address .. 

Official Position . 

iHMiiNiHiitiiiiiiiiiiininMiniiiminimninmiimtiiiiMiniiiniimintiiiniitiinmiimtiiiniiiiiiiiiiraiinmmtnnimiimimHwiMl 

Name of Company. 
(Books sent on approval to retail purchasers in U. S. auid Canada 

only.) J12-31-21 

7 tee SxamlTta&n Cbupcn 
i^iiiiiimimiiiiiiiiHitiiiiiiiimimiiiMiimiiiiiiimiiiiiiiiiiiniiiiiiiniiiiiiiitiiitiiiiiiiimiiiiiiiiiiiiitiimimiiiiiiiMiiiMiiiiiiiiiiiiiMiiiiiD 

|itiiiiiiiiniiiiMiiiiiiiiiiiiiiitiiiiuiiitiiiiiiiuiiii:MiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiMiiiiiiiiiMiiiiiiiiii^ 

Laboratory Apparatus and Glassware 
I Chemicals for Industrial and Metallurgical Work—Assay Supplies = 
I —Commercial and C. P. Acids—J. T. Bakers C. P. Analysed = 
i Chemicals. i 

I BRAUN-KNECHT-HEIMANN-CO. | 
i Founded 1853 = 
i S84 Mission Bt.. | 
i San Francisro, ^I. Los Angeles House = 
i Cable address “BRAUNDRUG” The Braun Corporation = 
= All Codes Used. i 
'iiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiMniiiiiiiiiiiMiiiiiiiiiiiiiniiiiiiiHiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiitiiiniiiiiiiiiiimiiiiimiimiiiiiiiiiiiiiiiiR 

llllllllMWIlHilllHWIHIIIIIIIIimilllllllllHIlHIIIHIIIIIIIIIIHIIIIimilllllllllllllllllllllllllHIIIIIIIIIIIIIIIIIIIIIIIIIIIinillllimiHIIIIIIHIIIIS 

UNITED IRON WORKS. INC., Kansas City. Mo 
The largest plate shop west of the Mississippi 
River, also manufacturers of hoists, crushing 
and smelting machinery, the Pomona Pump and 
other equipment and supplies. 
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WISCONSIN bridge 
& IRON CO., 

NORTH MILWAUKEE WISCONSIN 
!c<3do Detroii' Kansas City EtPaso 

The New Herreshoff Furnace 
(Pat*nt«d) 

For Roasting, Calcining and Drying 

Write for Bulletin and state your requirements 

GENERAL CHEMICAL COMPANY 
Herreshoff Furnace Department, 25 Broad St., New York 

Pacific Foundry Company 
18th and Harrison Streets, San Francisco, California 

Tamparatur* 
Controllad 

Air 
Coolad 

MONARCH Ores—Metals—Residues 

Aluminum 
Sheets & Ingots 

FERRO ALLOYS 

Crucible Tilting 
Furnace 

May be started or 
shut off in an in- r Built in capacities 
Up to 1,500 lbs. 
per heat. 
Oil, gas. coke or 
coal may be used 
as fuel. Catalog 
E. tm M. J. de- 
scribes it. 

The Monarch 
^ Engineering 
^ & Mfg. Co. 

1206 American Building 
Baltimore, Md., U. S. A. 

Charles Hardy & Ruperti, Inc, 
115 Broad Street, 

New York City 

WKiN 
Improved common pattern Tapes, 
also Engineers’ Patterns and Tapes ■- 
on reels lor mine work. Send for 

'^mE/umif/fuLECo 
iiiiiiiiiniMiiMtiiiiiiiiiiitiiiiiiiiiiiiiiiihiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiniiiiiiiiiiiniHiiiiiiMiiiiiiiiiiiiiiHiiiiiiniiiiiiniiniiiiiMiiiiiiiiii 

American Bessemer—Oben Hearth—Keystone Cobber isteel 
Black Sheets, Oalvanized Sheets. Special Sheets, Corrugated 
Sheets, Formed Roofing Products, Tin andTeme Plates, Etc. 

r AMERICAN sarar and tin PUTE company, PITTSBURaB, PA 

FAIRBANKS-MORSE 
MANUFACTURERS CHICAGO 

■MBnh Oi7 Engines-Pumps-Eledric Motors and 

PHiHI Generators - Fairbanks Scales — Railway 

[gilBBr Appliances-Light Plants-Water Systems. 

BERGER 
Monitor Transits and Levels 

C. L. BERGER & SONS 
BOSTON, MASS.. U. S. A. 

Wire nope. Hooks, Clips, Sockets, Welding wire = 
JOHN A. ROEBLING’S SONS CO., TRENTON, N. J. | 

dniiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiniiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiimiMiiiMiiiiiiiiiiH 

I McIntosh & Seymour | 

I Diesel Type Engines | 
I ' Aubum, Ncw York | 
i 1 
Qfniiii(niinitiin!Tti**'nituti!ntiTtntTfnrTiTttTTtnttiiiTitrTirTTriTTTTittntTTiiiiiiiiiiiiiiiiiiiiiiiimiitiiitr iiiiiiiniiiiiiiiiiiiiiuMiiiiiiiiiiie 

DEISTER-OVERSTROM 
DIAGONAL DECK 

SAND AND SLIME TABLES 
I THE I 

I DEiSTGR CONCENTRATOR co.mpany | 
I FORT W’AVNE. INDIANA | 
^iiiiiiiiMiiiiiiiiiiiMiiHiiMiiniiiiiMiiiiiiiiiiiiiiiiiiiiiiniiiiiiiuiiiiiMiiiHnuiiimMiiMiiiiiiiiiiiMiiimiitiinimiinnitniiimiminniiii: 
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AMERICAN ZINC, LEAD & SMELTING CO. 
Purchasers of 

Zinc and Lead Ores 
Address, 1012 Pierce Building,'St. Louis, Mo. 

Exploration Department for the purchase of 

Metai Minek & Metal Mining Companies, 55 Congress Street, Boston, Mass. 

iiiiiimimniMiiimimiiMiiiiiiiiniiiniiiMiiiiiimiiMiiMiMitniiininiinniiiiiiiHniiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiriiiimiimimiiiinmiimimiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiimiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiniiiiiiMMiiiiiMiiMiiiiiiin'^^^^ 

v'niiimiiiiiMniiiiiiiniiiiiiiiiiiiiniiitiiiiiiiiiiiiitiiiiiiiiiiiiiniiniiiiiHiiiiiiiiiiiiniiiMiiMiniMiiiiimiiiiiiiiuiiiiMiiiiiiiMiniiiHiiihiiiHHMiiHHiMiMiiniiiiniiiiiiiiiiimiiiiiiiitniiitiiiiiiiiiiiniiiiiiiiiMniMiiiiiiiiMiiiiiiiiiiiuiiiiiiiinniiiiiiiiittiniiniiitt!i!itirin 

Balbach Smelting and Refining Company 

Buyers of 

Ores 
Concentrates 

Bullion 
Residues 

Containing 

Gold, Silver, Lead and Copper. Electrolytic Copper Refinery 
NEWARK NEW YORK OFFICE 

NEW JERSEY Et.wtohod issa 280 BROADWAY 

.. 

Liddell Never Disappoints 
Liddell’s Handbook is packed with tables, formulae, 
bbnstants, methods — the sort of information you 
need constantly. Get the habit of depending on 
Liddell. Whatever your problem, go to this book 
for the answer — it never disappoints. 

Liddell’s 
METALLURGISTS’ and CHEMISTS’ 

HANDBOOK 
656 pages, pocket size, flexible binding, $5.00 

net postpaid 

METALLlRGiSTSANDniEMISTS’llANniiOOK 

One metallurgist writes 
“In my frequent business trips I al‘ways take 
LIDDELL along. It is a great time and 
trouble saver. This handy book makes it 
unnecessary for me to carry a lot of bulky 
data.’’ 

This useful guide is unquestionably the standard reference manual for the 
metallurgist and chemist. There is no part of your equipment that will 
render more efficient service. 

It supplies at once information you would otherwise spend hours look- 
ing for. , 

There is no guess work about the material it offers. The in- 
formation presented has proved its value in actual practice. 

Take advantage of our on-approval offer. It enables you 
to see without charge why thousands of chemists and (Signed) . 
metallurgists keep Liddell handy. (Address) ... 

^ Official Position .. 

See this book for 10 days FREE V of company... 
< V ^ i t>rknlr£s oati# /\n 

Send no money 
just the coupon! 

' # McGraw-Hill Book Co., Inc., 

370 Seventh Ave., New York. 

^ You may send me on 10 days’ 
t approval Liddell's Metallurgists and 

Chemists’ Handbook, $5.00 net, postpaid. 
I agree to pay for the book or return it 

postpaid within 10 days of receipt. 

Subscriber to E. & M. J.?. 

Member A. I. M. M. E.?. 

(Books sent on approval to retail purchasers in the 
U. S. and Canada only.) F.J. 
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BARTLESVILLE ZINC COMPANY 
Bartlesville and Blackwell, Oklahoma 

ZINC OXIDE ZINC DUST 

Prime Western and Brass I 
Sole Af^ents: I 

THE AMERICAN METAL COMPANY, LIMITED 
61 Broadway, New York | 

Irvington Smelting 
& Refining Works 

Formerly Glorieuz Smeltiiig St Refining Works 

Borers. toMlUn sod BeBnws of 

Gold, Silver, Lead, Copper and Platinum 
Ores, Sweeps and Bullion 

Manufacturer* of Copper Sulphate 

Irvington, New Jersey 
LehisB VsHv a. a. Cjfwin—riee 

New Yerk OUmi 
CHARLES ENCLEHARD, Hodsao Tam. BMc.. *0 Ckarcb St. 

ASSAYERS & REFINERS 
Spwcialists im 

Palladium PLATINUM IridiiMB 

Rhodium Ruthenium Osmium 

Gold and Silver 

nAmnm scaAr rracHARaB 

BAKER & CCXINC 
^ Refiners and Workers of Platinum Gol4^nd Silver. » 
O .. w 
JSCharcbStJlevYtrli SSWaImA foe Quca^ot 

nmTr^TmiiimiHiimnnmiinrTTTTTrmimiiiiiiiiiniiiiiittiitnmiimHtmnitiniiritiiitmmnrHiiiiniiirnTTiTTrTTTnTTTnTiiitiiiiniitc emmmiftimiiiiiiiiiiiiiiiiifiHmiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiMiiniiiiiiiiiiiiiiiiiiniiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiumiiiiuiuuiiiiiiumib 

ILLINOIS ZINC CO. 
PERU, ILLINOIS 1 

SELECTED BRASS, SLAB ZINC 
and SULPHURIC ACID 

Rollers of SHEETS, PLATES and STRIPS 

ZINC in q>ecial sizes, squares and circles, cut to 
order. Etchers*, Engravers’, Lithograph¬ 
ers’ and Battery Plates. Paq>er and Card 
Makers’ Sheets. 

PLATINUM 
in all Standard or Special Forms 

REFINING ASSAYING 
MANUFACTURING 

We are specially equipped for 
the testing and sampling of any 

Platinum-bearing materials. 

EASTERN SALES OFFICE If = 
I Tel. Worth 149S 2S0 Broadway. New York | j MALVERN, PA. j 
ainiiitWiiHmiiiiiiiiiiHiiniiiiiiiiiiiiiiiiiitiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiliiiiiiiliiiiiliimiiiilliillnimiiiiiiiiiiiiiiiiiiiiiiiiilliig MitiniiniiiHiiiiiiiiiiiiiiiiiiiiiiiHiiHiiiiiiiiiiiiiiiiiinniiiiiiiiiiiiuiiiiiiiiiiiiiiiiiniiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiimiiiniiiiiiiMiK 

J. Bishop & Co. Platinum Works 
MALVERN, PA. 

All 
Grades 

RogersBrown & Co 
»ai.b!h Aomm 

CINCINNATI BUFFALO 

NEW YORK ST. LOUIS 
CLEVELAND BOSTON 
CHICAGO JPITTSBURCH 

PHILADELBHIA 

MMHHiuuiiiniiiiiniHiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiHiiiiiiiniiiiiiiiiiiiiiiiiit^' 

PHELPS DODGE CORPORATION I 
99 JOHN STREET.NEW YORK-' I 

MiHimmnniiiiiiuniiiiiiiiiiiiiuniiiimiiiwiiiiHiuiiiiiuuiHiiiiNiiiiiiiitiHiiiiiiiiiiiiiiiiiiiiiiiiittiuininimiiimnMiiiiuiiiiHiii^ 

The Hegeler Zinc Company 
Danville, Illinoi* I 

“c^cr 
ELECTROLYTIC COPPER “P.D.Co.” 

CASTING 
Smeltern of 

SLAB ZINC 
Monnioctnrorn of 

SULPHURIC ACID 
nimiiiaiiiininmnniiiiimimiiiiiinnmiinnuiiimimiiiinimiitiiiiiiimiiiiniiiiHiiiiinnMnwwHi& ^wHimiNiiiiiiniiuiiiiiHmNHniiiiimniimiiniiiiiiHniiutnuiMmMHiiiiMiiHiiniiHHNiiiHNmiiNmiiiiiiimNaiiiNiMnNinNmia 

r 
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International Smelting 
Company 

New York Office, 25 Broadway 

Purchasers of 

Gold, Silver, Copper and Lead Ores 
Smelting Works Ore Purchasing Department 

International, Utah Miami, Arizona 618 Kearns Building, Salt Lake City, Utah 

Refineries 
Raritan Copper Works, Perth Amboy, N. J. 

International Lead RcnNiNC Co., East Chicago, lod. 

ttimwiHuiiiNiHiuiiiMiiiiminHniiiiiiiiHiiHiiHiiiiniiiiiiiiiiiiMiiiMiiiMiiiiiiiiiiittimiiiiiiiiiniiiHiiiiiHiiMiiiiiiiiiiiiiiiiiiiiiiiiiiittiiiiiiiiiiiiitiiiNiiittiiiniiinniiniinniiiiiiiiiiiiiiiiiiiiiiiiMiiMiiiiiiiHiiiiiiNiiiiiHiiimntnittniiiniuiiHiiiiiiinHininNiiiiiiifi 

United Metals Selling Company 
25 Broadway, New York 

Electrolytic Copper 

Best Selected Copper 

Pig Lead— "tlTSLacr 

Electrolytic Zinc 

, NEC&BM 

ABS 

International I. L. R. Co. 

Anaconda Electric 

Selenium, Arsenic, Nickel Salts, Tellerium 
Copper Sulphate 

I 
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enitih 
lliC 

American Zinc & Chemical 

The 
American Metal Co., Ltd. 

W»rk». 

Lanfeloth, Pa. CoiTipany 
OiJlee: 

Oliver Bldg. 
Pittsburgh 

Producers of 

Zinc 
Prime Western and Brass 

Zinc Oxide Zinc Sulphate Zinc Dust 
Salt Cake Nitre Cake 

Sulphuric Acid 
Coal 

Buyers of Zinc Ores 

SOLI AOINTS 

The American Metal Co., Ltd. 
61 Broadway, New York 

61 Broadway 
New York 

Boatman’s Bank Bldg. 

ST. LOUIS 

Oliver Bldg. 
Pittsburgh, Pa. 

A. C. Foster Bldg. 

DENVER 

<■ ^IHUIUIIHIIIMtllllllMIHIIIIIUIIIIIIIIIIIIillllllllllllllllllllllllimillllHHHIIIIIIIIIIIIIIIIIIIMIMMIIIMiiXUUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIli 

..... 

!l ! = 
i I 
1 I 
i I 
i I 

CSTASUSNCO 

CHEMICALS 

GR/^elU 
^ EXPLOSIVES 

ovEsru^^ 

THE GRASSELLI CHEMICAL CO. 
CLEVELAND, OHIO 

Gtuurdiaa Batldiac 
NEW Y9RK, N. Y. 

347 MadisoB Avena* 
layers of 

ZINC ORES 
ZINC CONCENTRATES 

Prmdaeerm ot 
ZINC 

(Spelter) 
ZINC ANODES 

BATTERY ZINC 
ZINC DUST 

SHERARDIZING ZINC 
CADMIUM 

C. P. ACIDS 
C. P. AMMONIA 

Buyers of 

Gold, Silver, Lead, Zinc, 

and Copper Ores, Copper 

Matte, Copper Bullion 

and Lead Bullion, Molyb¬ 

denum Concentrates and 

Tungsten Concentrates 

Producers of 

Gold, Silver, Copper, 
Lead and Zinc 

.'illllllllllllllllllllMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIHIIIIIIIIIIIIIIUIIIIIUlHHr 

^■llllllllllllllMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUlinillMIIIIIIIMIIIIIIIIMnilMIIII'^ 

I Matthiessen & Hegeler Zinc Co. 
I La Salle, Ill. | 
I Manufactvrerm of | 

Sheet Zinc, Rolled Zinc Plates, | 
Ribbon Zinc in Coils, | 
smd Sulphuric Acid, 

Smelters of Zinc, I 
Choice Brass Special | 

SliBet Zinc for a»o ia tlio Cyoaido ProcoM, porforated 
so aa to moot the requiromoBts of tho MeriaaB I 

I CastoBis Laws. I 
Eastara Officsi 

2S3 Breedway, New York City Telephone Barclay mi 

i jiiHiiiiimiiiiiiiHiiMiiiiiiiiiiMiiiiuiiiimiiniiiiiimMiMiiiiiiiHiiiiiiniiiiHnimiMiiiiHiiiiMiHiiiiiiHintNiHiMiiiiiiiiiiiiiiimHmHii 

I •iiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiitiiiiiiiitiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiniiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniMiiiiiiMiiiiiiiMiiiNKj 

I Cyanide of Sodium 96-98% f 
I I Cyanogen Content 51-52% | 

“C^yanegg 
I I Sodium Cyanide 96-98% in egg form, each 
I I egg weighing one ounce. 

The Roessler & Hasslacher 
Chemical Co. 

709-717 Sixth Ave., New- Yoric, N. Y. 

Works: Perth Amboy, N. J« 
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aiiiiiiiHNiiiiiiiiiiiHiiniHHiiniHiininmiiiHiimniiiiiMnHiiiHiiimmiiiiiiimiiiiiiuiiiiiiiiiiMiiwiiHiiiHiimimiHniiiiiHHiHHiiiiiiinininiiiiiMNHiitiiiiHitiiiHiiiiiHHiMmiHHHiimiiuHMiwmwHimiuHHimmimimHHimiH 

S s 
s « 3 
S 3 
3 3 

I American Smelting & Refining Co. | 
I ■■ General Office: 120 Broadway, New York- | 

j Producers of | 

Cadmium | 
Bismuth I 
Thallium , | 
Selenium | 
Blue Vitriol i 
Arsenic | 
C. P. Litharge 
Tin 
Cadmium Sulphide 

Broadway, New York j 
s 

United States Smelting | 
Refining & Mining Company | 

55 Congress Street, Boston, U. S. A. | 

Buyers of I 
Gold, Silver, Lead and Copper Ores; Lead and Zinc Concentrating Ores; Matte | 
and Furnace Products . | 

Refiners of Lead Bullion I 
3 
X 

Producers and Sellers of I 
X 

Gold, Silver, Lead, Copper, Arsenic, Insecticides, Fungicides and Cadmium. | 
X 
X 

Operating Offices I 
912 Newhouse Building, Salt Lake City, Utah; Kennett, Cal.; Goldroad, Ari- | 
zona; Eureka, Colorado (Sunnyside Mining & Milling Co.); Baxter Springs, | 
Kansas; 120 Broadway, New York; Pachuca, Mexico (Real del Monte Co.). | 

Selling Offices: 120 Broadway, New York j 

I United States Smelting R. and M. Exploration Company | 

I For examination and purchase of Metal Mines, 55 Congress St., Boston, Mass. District 0£Bces, 120 Broadway, N. Y. | 
I 1504 Hobart Building, San Francisco, Cal., Newhouse Building, Salt Lake City, Utah I 

luMUnimiimiinnitMiiiiMiiimiiniiiiniiiiiiiiiiiimMiniiniiiiiiiiMiMHiMniiiiiiiiinHiHiMiiiiniiHiiiiiiiiiiMiiiniiiiiMiiiMniiiiiiiiiMiiiMiMinniiiMiMitiiniiiiiiiiiiniMHiMiiMiiMiiiuiiiuuiiMiiiiMiiiimiimiimiHimmiiiiiiiMiiiHiMiMmiMiiiiiiiiiitiMnimim^^^^ 

I Gold 
I Silver 
I Lead 
I Copper 
! Zinc 
I Zinc Dust 
I Test Lead 
j Zinc Oxide 
j (Columbine Brand) 

I -Sales Office:' 

I equitable building, 120 
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ARRANGED GEOGRAPHICALLY 
I- — 

UNITED STATES 

AlabaBia 

HeM. B. M. 

Arkansaa 

Fuller. J. T. 
Le Vasseur, CbarlM 

Arizona 
Botsford. C. W. 
Burch, H. Kenyon 
Calkins. F. E. 
Carpenter, M. M. 
Clausen. Carl 
Cole & Co. 
Dunningr. Charles H. 
Flairg. Arthur Leonard 
Halloran. Will 
McGregror. A. G. 
Mitke. Charles A. 
Mohave Assay and En¬ 

gineering Office 
Osborn. Walter X. 
Slak. John 
Smith & Ziesemer 
Spilsbury. P. G. 
Stevens. T, N. 
Tomlinson Engineering 

& Assay Office 

Kyle. T. D. 
Marsh, Austin O. 
McClain & Cary 
Patton, Horace B. 
Piers, W. L. 
Plate. H. R. 
Kilter. Etienne A. 
Roller, Arthur H. 
Root & Simpson 
Ward, William F. 
WUfley. Clifford R. 
Wood Assaying Co., 

The Henry E. 
Zeigler, Victor 

Connecticut 

Keeney, Robt. A. 

Washington, D. C. 

Mulliken. H. S. 
Seward. John 

Florida 

Tanner, W. Lee 

Idaho 

Burbidge. Frederick 
Easton, S. A 
Leonard Engineer'g Co. 
Smith. Gordon C. 
Van Email. A. O. 
White, Rush J. 

Lawton, N. O. 
Royce. Stdpben 

Minnesota 

Collins. E. J, 
Dudley. H. C. 
Longyear Co., E. J. 

Missouri 

Copeland. Durward 
Kirby, E. B, 
Le Vasseur, Charles 
Meier & Co., Inc. 
Miller, Howard A. 
O’Keeffe. Edward C. 
Rakowsky, Victor 
Waring & Williams 

Laboratories. The 
Wheeler. H. A. 

Montana 

Didiana Laboratories 
Co.. The 

McCarthy & Co., 
Richard 

Stewart. I. E. 

Nevada 

Adamson, W. G. 
Cox, Augustus D. 
Lakeman. C. B. 
Spencer & Co.. L. B. 

California 
Anderson. A. P. 
Arnold. Ralph 
Beaudette. A. J. 
Bjorge, Guy N. 
Biu-cb. A. 
Bums. William 
Carpenter, A. B. 
Dahl Ss Wartenweiler 
Duncan & Lindley 
Emlaw, H. S. 
Evans, Burr 
Parish. John R. 
Gemmill, David B. 
Grant. Wilbur H. 
Hamilton^ BSau^amp. 
_ Wft,QJ>r6Pth, Inc. 
Hanuiton, B. M. 
Hanks, Abbot A. 
Hawxburst. Robt.. Jr. 
Hoffman, Ross B. 
Holland, L. F. S. 
Hutchinson. Randolph 

B. 
Jenks. T. H. 
Joneo. C. C. 
Jusaea. Edmund 
Kepner. B. B. 
Kinaie. Robert A. 
Lindberr. Carl O. 
Locke. Augustus 
MacBoyle. E. 
Merrill. C. W. 
Morris, F. L. 
Mudd. S. W. 
Myers, Dasaix B. 
Pro^rt. F. H. 
Royw. Frank W. 
Short, Frank B. 
Sill A Sill 
Southwestern Eng'g Co. 
Twining Laboratories. 

Tbs 
Wellman-Lewis Co. 
Toung, E. J. 

Colorado 

Beam. A. Mills 
Bell. Charles N. 
Burlingame, Walter E. 
Chase. C. A. 
Chase, Edwin E. 
Chase. B. L. 
Collins. George B. 
Draper, M. D. 
Brmlich. Geo. J.. A Go. 
Fisher, C. A. 
Frost. Oscar J. 
Gahl. Rudolf 
Gmnrin. C. J 
Hills. V. Q. 

Illinois 
Ede. J. A. 
Hollis. H. L. 
Himt A Co.. R. W. 
Long. Frederic H. 
Schwerin. Martin 

New Jersey 

Indiana 

Indiana Laboratories 
Co.. The 

Iowa 

iteece, P. P. 

Kentucky 

Reed. Avery H. 
Torbert, James B. 

Maryland 

Fulton. Chester A. 
Holden. Eldwin C. 

Ely. E. 
Hatfield A Co. 

Massachusetts 

Brockunier. S. H. 
Eustis. F. A. 
Hardy. J. Gordon 
Hutchinson. W. Spmcer 
Jones. William F. 
Locke, G. E. 
Packard, George A. 
Richards, R. H. 
Richards A Locke 
Rogers. A. H. 
Rogers, Mayer A Ball 
Stevens, F. 6. 

Michigan 

Feeing, Hetman W. 
Lasier, F. G. 

New Hampshire 

Lindsey, Thayer 
Strain. J. H. 

New Mexico 
Lidstone A Van Dorp 
Wright, Ira L. 

New York 

Adams. H. 
Addicks, Lawrence 
Aldridge, W. H. 
Arnold. Ralph 
Associated Petroleum 

Engineers 
Ball. Sydney H. 
Banks A Son. John H. 
Bateson. C. E. W. 
Beatty. A. Chester 
Boise. Charles W. 
Botsford. R. S. 
Bradt, Harlan B. 
Brodie. Walter M. 
Burdick, Charles A. 
Burrall. Fred’k P. 
Callow, J. M. 
Channing, J. P. 
Clapp. Fred. G. 
Clements, J. Morgan 
Constant Co., C. L. 
Drew. C. V. 
Dwight. Arthur 9. 
Dwight A Lloyd Sinter¬ 

ing Co. 
Emlaw, H. S. 
Erdlets, Jr., Jos F. B. 
Eustis, F. A. 
Farish. George E. 
Pinch. J. W. 
Finlay. J. R. 
Fobs, F. Julius 
General Engineering Co. 
Gill. Philip L. 
Grugan. Justice 
Guess, fl. A. 
Hager. Dorsey 
Hammond, John Hays 

Hampton. Wm. H. 
Henderson. H. P. 
Huntoon, L. D, 
Hutchins. J. P. 
Jaeger. Frederick 
Keene. Amor F. 
Klepetko, Frank 
Knox A Allen 
Krejci, Milo W. 
Kunz, G. F. 
Ledoux A Co. 
Le Fevre. S. 
Linton. Robert 
Lloyd, R. L. 
Loveman. M. H. 
Mathewson, E. P. 
Mayer. L. W. 
Mead. H. L. 
Minard, F. H. 
Newberry. Andrew W. 
Payne, C. Q. 
Payne. Henry Mace 
Perry, O. B. 
Pitkin, Inc., L. 
Poillon A Poirier 
Richards, Gragg 
Ricketts, L. D. 
Rogers, A. H. 
Rogers, E. M. 
Rogers. Mayer A Ball 
Rowand. Lewis G. 
Rubidge. F. T. 
Rutherford. Forest 
Schroter, Geo. A. 
Sharpless, Fred. F. 
Shipp, E. Maltby 
Simonds. F. M. 
Strain. J. H. 
Sussman, O. 
Thayer. B. B. 
Thomas, M. L. 
Thomas. Kirby 
Thomson. S. C. 
Tuttle, A. L. 
Vandegrift. J. A. 
Warriner, R. C. 
Watson. R. B. 
Weeks. Frederic R. 
Westervelt. W. Y. 
Whitman. Alfred B. 
Wilkens A Devereux 
Witherell. Chas. S. 
Wolf. Harry J. 
Wright. Louis A. 
Yeatman A Berry 

Ohio 

Barton. L. A. 
Dunster, G. B. 

Oklahoma 

Bates. Mowry 
Fohs. F. JuUus 
Ladd, D. H. 
Rutledge, J. J. 

Oregon 

Gilles. V. A. 
Hodge, Edwin T. 

Pennsylvania 

Ayres. W. S. 
Chance A Co., H. M. 
Dai'lington, W. 
Demming. H. C. 
Fuller. John T. 
Garrey, George H. 
Heinz. N. L. 
Linton, Robert 
Searle, Barry 

Tennessee 

Newman, M. H. 
Southern Minerals Go. 
Watson, Ralph A. 

Texas 

Anderson Engineering 
Co. 

Barry, J. G. 
Cameron. George W. 
Critchett A Ferguson 
Kinnon, Wm. H. 

Utah 

Bardwell, A. F. 
Black A Deason 
Callow, J. M. 
Crismon A Nichols 
Fitch, Walter, Jr. 
Frank, Alfred 
General Engineering Co. 
Hilsdale, Paul 
Krumb. Henry 
MacViehie. D. 
Officer A Co., B. H. 
Sears. S. C. 
Timmons. Colin 
Union Assay Office. Inc. 
Van Winkle, C. T. 
Zalinski, E. R. 

Shaw. S. F. 
Steele. Heath 
Tays, Eugene A. H. 
Thomas. D. R. 

AFRICA 

Emery. A. B. 
Martin, H. Rose 

ASIA 

Burma 
Hall. R. G. 

Washington 

Campbell. Wells A 
Elmendorf 

Falkenburg A Co. 
Greenough, W. Earl 
Lachmund, Oscar 
Lee, Chester 
Levensaler, Lewis A. 
Roberts, Milnor 

China 
Draper. M. D. 
Yung. M. B. 

Japan 
Mills, Edwin W. 
Purington, C. W, 

Wisconsin 
Boyce. Stephen 

CUBA 

Constant Co.. C. L. 
Murias, E. R. Suarez 

AUSTRALIA 

Palmer. T. H. 

EUROPE 

CANADA 

British Columbia 
Collins, G. A.. Ekigineers 
Fowler, S. S. 
Hodge. Edwin T. 
Mimroe. H. S. 
Stewart, Robert H. 
Van Wagenen, H. R. 

England 
Belmont, Arthur 
Botsford. R. 9. 
Knox, Newton Booth 
Ridge Roasting Fumaco 
_ A Engr. Co., The 
Shaler, Millai^ K. 
Tyrell, J. B. 
Wilkens A Devereux 

France 
Rivoiret, M. Raymond 

Manitoba 
Allied Engineers. Ltd 

Italy 
Wright, Charles Will 

Ontario 

Ferrier. W. P. 
Gillis. J. H. 
Graham. S N. 
Murphy, Charles J. 
Reid. J. A. 
Rogers. John C. 
Stevens, Frank G. 
Tyrrell. J. B. 
Whitman. Alfred B. 

Spain 
Knox, Newton Booth 

CENTRAL AMERICA 

Bancroft, H. 
Estes. F. M. 

Quebec SOUTH AMERICA 

Cohen, Samuel W. 
Hersey Co., Ltd., Milton 
Spearman. Chas. Bolivia 

Ball. C. Leonard 
Copeland. Durward 
Easley. George A. 

Yukon Territory Harper, Harry A. 
Burrall, Fredk. P. 

MEXICO 
Allen, Roy Hutchins 
Babb, Percy Andrus 
Burr, G. A. 
Cruger. J. P. 
Eveland. A. J. 
Garza-Aldape. J. M. 
Halter, Carl P. 
Lucke, P. K. 
MacDonald, Bernard 
Meissner, C. E. 
Miller. Hugo W. 
Nahl, A. C. 
Pickering, J. C. 
Saunders, T. S. 
Schmidt. H. C. 

Chile 
Lehmann. Charles 
Strache, Walter 
Strauss, Lester W. 

Columbia 
Ched6. L. 
Parrish, K. C. 
Ward. Wm. F. 

Pern 
Klepetko. Frank 
Neel. C. B. 
Semple, C. Carleton 
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ARRANGED ALPHABETICALLY 
A 

Adams, Hnntingrton, Mininir Engineer. _c/o 
White Weld & Co., 14 Wall St.. New York 
City. 

Adamson, W, G., Mining Engineer and Metallur¬ 
gist. Winnemucca, Nev. 

Addicks, Lawrence, Consulting Engineer. 51 
Maiden Lane, New York City. Cable; Galie. 
New York. 

Aldridge, Walter H., Mining and Metallurgical 
Engineer, 41 E. 42nd St., New York. 

Allen. Roy Hutchins, Mining Engineer. Care of 
Cia. Union Minera del Refugio. S. A., Parral. 
Chih., Mex. 

Allied Engineers, Ltd., Mining Engineers and 
Geologists. Examinations, Exploration and 
Management in Manitoba Fields. The Pas. 
M'an. 

Anderson, A. P., Consulting Mining Engineer, 
U. S. Smelting, Refining & Mining Company, 
1504 Hobart Bldg., San Francisco, Cal. 

Anderson. G. E., Engineering Co., Geoloedsts. 
Petroleum, Metals. 206 Anchor Bldg., Port 
Worth. Texas. 

Arnold, Ralph, Consulting Geologist and Petro¬ 
leum Engineer, 639 S. Spring St., Los Angeles, 
Calif.; 42 Broadway, New York City. Cable: 
“Ralf.arnoil.” 

Associated Petroleum Engineers (successors to 
Assoc. Geol. Engrs), P. G. Clapp, Chief Geo¬ 
logist, 30 Church St.. New York, 

Ayres, W. S., Min. and Mech. Eng. Consultation. 
Elxaminatioii. Reports. Long Experience as 
Manager of Iron and Coal Mines. Hazelton. Pa. 

B 

Babb, Percy Andrus, Mining and Metallurgical 
Engineer. Apart. No. 92, Pachuca, Hgo.. 
Mexico. 

Ball. C. Leonard, General Manager. Cia Huanchaca 
De Bolivia. I^iacayo, Bolivia. 

Ball, .Sydney H.. Mining Geologist. Rogers. Mayer 
Ball. 42 Broadway, New York City. Cable 
Address: Alhasters. 

Bancroft, Howland Consulting Mug. Geologist. 
Mgr. Sinclair Panama Oil Corp.. Panama City. 
Rep. of Panama. Cable: “Howban." Code: 
Bedford-McNeill. 

Banks & Son, John H., Mining Elngrineers and 
Metallurgists. 26 John St., New York. Cable: 
“Metbanks.” 

Bardwell, A. F. (successor to Betties & Bard- 
well). Custom Assaycr and Chemist. 158 
^uth West Temple St.. Salt Lake City, Utah. 

Barry, John G., Mining Geologist. Mills Building. 
El Paso, Texas. 

Barton, L. A., Petroleum Engineer. Oberlin, Ohio. 
Bates, Mowry, Petroleum Engineer and Geologist. 

305 Atco Bldg.. Tulsa. Okla. 
Bateson, C. E. W„ Consulting Mining Engineer 

and Geologist. 68 William Street. New York, 
c/o Ricketts & Company. Inc., formerly with 
Ricketts & Banks. 

Beaudette, A. J.. Mining Engineer. 252 Russ 
Bldg., San Francisco, Calif. 

Beam, A. Mills., Metallurgical and Consulting 
Engineer, 807 Central Savings Bank Bldg., 
Denver, Colo. 

Beatty, A, Chester, Consulting Mining Engineer, 
25 Broad St., New York. Cable: Granitic. No 
professional work entertained. 

Bell, Charles N., Consulting Mining Engineer. 
The Metals Exploration Co., 201 Fourteenth 
St., Denver, Colo. 

Belmont, Arthur, Consulting Mining Engineer, 
3 Mincing Lane, London, E. C. 3. England. 
Cable Address “Beldurel-London," 

BJorge. Guy N., Mining (geologist. 788 Mills 
Bldg., San Francisco, Calif. 

Black & Deason, Assayers and Chemists. 165 
South West Temple St.. Salt Lake City, Utah. 

Boise, Charles W., Mining Engineer, Foreign 
Exploration. Room 1507-14 Wall St.. N. Y. 
Cable: “Mukeba.” 

Botsford, C, W,, Consulting Mining Engineer and 
Geolo^st. Room 2()93. 214 O’Neill Bldg., 
Phoenix, Arizona. 

Botsford, R. 8., Mining Eugrineer. Room 2983, 
No. 50 Church St., New York City and 2 
Drapers Gardens. London. England. 

Burdick. Charles A., Mining Engineer. Equit¬ 
able Bldg.. 120 Broadway, New York. Phone: 
Rector 1645. 

Burlingame, Walter E., Est. 1866. Assayer and 
Chemist. BulUon Dealer. Ore Shippers’ Agent. 
Ore Testing, 1915 Lawrence St., Denver, Colo. 

Burns, William, Mining Engineer. 788 Mills 
Bldg., San Francisco, Calif. 

Burr, Gmo. A., E. M. C. E. Geological Surveys 
and Mine Examinations in Mexico exclusively. 
San Luis Potosi, S. L. P. and Guachinango, 
Jalisco. 

Burrali, Frederick P., Mining Engineer. Dawson, 
Yukon Territory, Canada, 36th Floor, 233 
Broadway, New York. 

O 

Calkins, F. E., Mining Geologist and Engineer, 
Globe, Arizona. 

Callow, J. M., Pres. General Engineering Co., 
Consulting Metallurgical Engineers, Room 
3022, No. 120 Broadway, New York, 159 Pier- 
pont St., Salt Lake City, Utah, U. S. A. 

Cameron, Geo. W., Assayer and Chemist. Repre¬ 
sentative for shippers to the El Paso Smelter, 
205 San Francisco St. Box 489, El Paso, 'Tex. 

Campbell, Wells A Elmendorf, Mining Engineers, 
Chemists. Metallurgists. Mining Examinations 
and Management. Umpires and Control As- 
sayers. Ore Testing and Metallurgical Pro¬ 
cesses. Prefontaine Bldg., Seattle. Wash. 

Carpenter, Alvin B., Mining Engtoeer. Examina¬ 
tions, Consultation. Supervision of Mines. 
628 Pacific Finance Bldg., Los Angeles, Calif. 

Carpenter, Miles Miller, Mining Engineer. U. 9. 
Mineral Surveyor, Examinations, Consultation. 
Tucson. Ariz. 

Chance & Co., H. Mm Coal and Iron, Consulting 
Engineers. Drexel Building, Philadelphia, 
Penn. 

Channing. J. Parke. Consulting Engineer. 61 
Broadway, New York. 

Chase, Charles A.. Mining Engineer. 825-826 
Cooper Building, Denver, Colo. Liberty Bell 
G. M. Co.. Telluride. Colo. 

Chase A Son, Edwin E., Edwin E. Chase. R. L. 
Chase, Mining and Geological Ekigineers, 207 
Colorado National Bank Bldg., Denver, (ilolo. 

ChM£, L., Ingenieur des Mines. Long experience 
Colombian properties. ETxaminations. Reports. 
Purchases. Cali. Republic of Colombia. 

Clapp, Frederick G., Consulting Geologist and 
Petroleum Engineer, 30 Church St., New 
York City. 

Clausen, Carl, Engineer, Bisbee, Arizona. De¬ 
sign and erection of mills for concentration, 
amalgamation, cyaniding, etc. Smelters and 
Power Plants 

Clements, J. Morgan, Mining Engineer and Geol¬ 
ogist. 20 Broad St.. New York. Code; Bed¬ 
ford-McNeill. 

Cohen, Samuei w.. Consulting Min. Eng.. Do¬ 
minion Express Bldg.. Montreal. Canada. 

Cole A Co., Assayers. Chemists. Ore Buyers. 
Box BB. Douglas. Ariz. 

Collins, Edwin James, Mining Engineer and Min¬ 
ing Geologist. Elxaminations and Management. 
Torrey Bldg., Duluth. Minn. 

Collins, George E., Min. Eng. Mine Examina¬ 
tions and Management. 307 Boston Bldg.. Den¬ 
ver, Colo. Cable Address: “Colcamac.” Denver, 

Collins, Glenville A., Engineers, Ltd., Consulting 
Mining and Civil Engineers, 409-10 Credit 
Fonder Bldg.. Vancouver, B. C. 

Constant Co., C. L., Mining, Metallurgical and 
Chemical Engineers. New York Office. 220 
Broadway. New York. N. Y. Cuban Office, 
Amargura 23, Havana, under J. C. Porter. 
Registered Mining Engineer under Cuban law. 

O 

DaU A Wartenweiler, Engineers, Designers, and 
Builders of Mine, MetallurgicaJ an dindustrial 
Plants. Central Bldg., Los Angeles, Cal. 

Darlington, Wayne, Consulting Mining Engineer 
and Metallurgist. 50 North 23rd St. Phila¬ 
delphia. Penn. 

Demming, Henry C., Min. Eng. Geologrist. Min¬ 
eralogist and Chemist. Offices and Laboratory. 
1152 Mulberry St.. Harrisburg, Penn. 

Draper, Marshall D., Mining Engineer, Kotchiu. 
Yunnan, China. Parmanent Address: 213 
Boston Bldg., Denver, Colo. 

Drew, C. Y.. E. M., with Cerro de Pasca Copper 
Corporation, Room 4, fifth floor. 15 Broad 
St., New York. 

Dudley, H. C,, Mining Engineer. 704 Lonsdale 
Bldg.. Duluth. Minn. 

Duncan A Lindley, Mechanical Engineers for 
Mines and Mills. 649 Mills Bldg., San Fran¬ 
cisco, Cal. 

Dunning, Charles H.. Mining Engineer. Pres¬ 
cott. Ariz. 

Dunster, Carl B.. Mining Engineer. Rockefeller 
Building, Cleveland. Ohio. 

Dwight, Arthur 8., Mining Engineer and Metal¬ 
lurgist. 29 Broadway, New York. Cable 
address: “Sinterer.” 

Dwight A Lloyd Sintering Company. Special 
Problems in Ore Treatment, 29 Broadway. 
New York City. Cable address: “Sinterer.” 

B 

Easley, Geo. A.. M. E. La Paz. Bolivia. South 
America. Cable Address; “Easley.” La Paz. 

Easton, Stanly A.. Mining Engineer. Manager. 
Bunker Hill A Sullivan Mining and Concen¬ 
trating Co.. Kellogg, Idaho. 

Ede, J. A., Consulting Mining Engineer, La Salle, 
Illinois 

Ely, E., Prop. Dover Laboratory. Analysts, As¬ 
sayers. Reports, Gold Assay f2.00 Iron det. 
fl.OO, Phos. SI .50, Dover, New Jersey. 

Emery, A. B., Mining Engineer. Messina. Trans¬ 
vaal. Tele, and Cable Address: Abemery, Mes¬ 
sina. Transvaal. 

Emiaw, H. 8., Mining Engineer. 36th Floor 
233 Broadw.ay, Nev York City, and Trona 
Calif. 

Erdlets, Jr., Joseph F. B.. Mining Engineer, 61 
Broadway. New York. Cable Address: Brand- 
erlet. New York. 

Ermlich, Geo. J., A Co., Assayers and Chemists. 
Control and Umpire Work. Ore Shipper’s 
Agent. 1727 Champa St., Denver, Colo. 

Estes, Frank M., Mining Engineer, Manager 
El Salvador Silver Mines Co., Divisadero Dept, 
de Morazan. Salvador; C. A. 

Enstls, F. A,, Metallurgical and Mining Engineer 
Research work solicited. 131 State St.. Bos¬ 
ton. Telephone Main 5032. 2 Rector St., 
New York City. Telephone Rector 1421. 

Evans. Burr, Consulting Bngrineer. California 
Mines and Mining and Hydro-Pneumatic Pow¬ 
er, Arc Mining and Milling Methods. Placer- 
ville. El Dorado Co.. Calif.. U. S. A. 

Evelaad, A. J., Mining Engineer, Geology and 
Mine Examinations, University Club, 2a 
Bucaveli 35 Mexico D. F., Mexico. 

F 

Falkenburg A Co.. Chemists. Assayers. Mill Tests 
of carload lota of ore. Smelter checking, 116 
Yesler Way. Seattle. Wash. 

Farish, George E., Mining Engineer, 25 Broad 
St., New York. Cable: “Geargefar.” Code; 
B^ford-McNeill. 

Farish, John R.. Mining Engineer. Office, 58 
Sutter St., San Francisco, Calif. Residence 
San Mateo, Calif. Cable Address; “Farish.” 

Ferrier, W. F., Consulting Mining Engineer and 
Geologist. 204 Lumsden Bldg., Toronto. Ont. 

Feeing, Herman W., Mining Engineer. Lake Su¬ 
perior Copper and Iron Examinations. Hough¬ 
ton. Mich. 

Finch, John Wellington, Mining Geologist and 
Engineer, 14 Wall St.. New York. Telephone: 
Rector 87.54. 

Finlay, J. R., Mining Engineer. Room 1410. 
170 Broadway. New York. 

Fisher, C. A., Consulting Geologist and Fuel En¬ 
gineer, 906 1st Nat. Bank Bldg., Denver. Colo. 

Fitch. Walter, Jr., Company, Shaft and Tunnel 
Contractors, Eureka. Utah. 

Flagg, Arthur Leonard. Consulting Engineer. 
408 Fleming Building, Phoenix. Ariz. 

Fobs. F. Julius, Consulting Oil Geologist. 
Tulsa. Okla., 1st Nat. Bk. Bldg. New York 
City. 60 Broadway. Cable address: Fohsoil. 
Codes; Bedford, McNeil A Bentley. 

Bradt, Harlan H., Mining Geologist and EngineA. 
261 Rockingstone Avenue, Larchmont, N. Y. 
Telephone Larchmont 875. 

Brockunier, 8. H. 11 Nesmith St., Lowell, 
Mass. 

Brodie, Walter M., Mining Engineer and Metal¬ 
lurgist. Room 904, 47 Cedar St., New York. 

Bnrbidge, Frederick, Mining Engineer. Wallace 
Idaho. 

Bnroh. Hershey A White. Albert Burch, O. H. 
Hershey, Lloyd C. White, Consulting Mining 
Engineers. Crocker Bldg., San Francisoo. 
Ciffile Address: “Burch.” San Francisco. 
Usual codes. 

Burch, H. Kenyon, Consulting Engineer. Phelps, 
Dodge Corpn. (Address) Copper Queen Branch. 
Bisbee. Ariz. 

Copeland. Durward. Metallurgical Engineer. Mis¬ 
souri School of Mines. Rolla, Mo., and Llalla- 
gua, Bolivia. South America. 

Cox. Augustus D., Mining Engineer. Clay Peters 
Bldg.. Reno, Nev. 

Crismon A Nichols, Assayers and Chemists. 229- 
231 South West Temple St.. Salt Lake City., 
P. O. 78. 

Orltshott A Ferguson, Assayers and Chemists. 
Agents for Ore Shippers. Umpire and Control 
a Specialty. El Paso. Texas. 

Crnger, James P.. Mining Engineer. Twenty 
years Mexico. Examinations anywhere. Ad¬ 
dress Parral, Chihuahua, Mexico. 

Fowler, Samuel 8., Mining Engineer and Metal 
lurgist. Nelson. British Columbia. 

Frank. Alfred. Mining Engineer, 1121 Newhouse 
Bldg., Salt Lake City. Utah. 

Frost, Oscar J.. Assayer A Chemist. 1310-12 
17th Ave., P. O. Box 14.5. Denver, Colo. 

Fuller, John T., Mining Engineer. American 
Bauxite Co.. Bauxite. Ark. Permanent ad¬ 
dress. 1306 Main St., Hoaesdale. Pa. 

Fniton, Chester A., Mgr. Davison Sulphur A 
Phosphate Co.. Garrett Bldg., Baltimore, Md. 

O 

Oahl, Rudelf, Consulting Metallurgist, special¬ 
izes in concmitratioB. flotation and leaching of 
fypper ores. 804 Equitable Bldg., Denver, 
Colo. 
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Btttt. Scorfre H., Con. Min. Geologist and Bng. 
Ajqwaisal of Possibilities Outlining Develop- 
nent Work. Geologic Mine Maps. Code: Bed- 
ford-McNeill. Bullitt Bldg.. Philadelphia. Pa. 

Carvln, C. J., Mining and Consulting Engineer. 
Management of Metal and Magnesite Mines a 
Specialty. Arvada, Col. 

Garza>AdaIpe, J. M., Consulting Mining Engineer 
Examination, Valuation, Exploration and En- fineering managenent of mining properties, 

'orreon Coahuila. Mexico. 
Gemmlll, David B., Mining and Metallurgical 

Engineer. Specialty Treatment of Complex 
Ores. 1201 Hibernian Bldg., Los Angeles. Cal. 

General Engineering Co., Consulting Metallurgical 
Engineers. J. M. Callow, I^esident. Salt Lake 
City, IJtah, Eastern and Canadian Offices: 120 
Broadway, Kew York. 

Gill, Phillip L., Metallurgical Engineer. Special¬ 
ties: Coi^r: Industrial Examinations: Re¬ 
ports. 275 Broadway. New York City. 

Gillis, dniins H., Metallurgical Engineer. Sud¬ 
bury, Ontario. Canada. 

Gilles, V. A., Mining Ehi^neer. Monitor, Oregon. 
Graham, Stanley N„ Mining Engineer. Mining 

and Metallurgical Dept., Queens University, 
Kingston. Ont.. Canada. 

Grant, Wilbur H., Geologist and Mining Engi- 
Neer. Code: Bedford-McNeill. 1213 Hob^ 
Bldg., San Francisco. Calif. 

Greenongh, W. Earl, Consulting Mining Engi¬ 
neer. Old Nat. Bank Bldg.. Spokane. Wash. 

Gmgan, Justice F., Mining Engineer, 135 Broad¬ 
way. New York. Cable address: Jusgrugan, 
New York. 

Guess, H. A., Mining Engineer, 120 Broadway, 
New York City. 

' B 

Hager, Dorsey, Petroleum Geologist and Engineer. 
522 Fifth Ave. New York City. 

Hall, R. G., Mining and M'etallurgical Engineer, 
Resident Mgr. Burma Corp., Ltd.. Namtu, 
Burma, Codes-Broomhalls, A. B. C. McNeill’s. 

Halloran, Will, Mining Engineer, Kingman, Ariz. 
Halter, Carl P., Mining Engineer, Aptdo. 213, 

Chihuahua. Chuh, Mexico. Office. No. 510 
Calle Ojinaga. Telegraph. Cdo. Chihuahua. 
Foreign Club. Cable Address: “Halter.” 

Hamilton, Beauchamp, Woodworth, Inc., Metal- 
turgical Engineers. Specialy: The treatment 
of gold and silver ores, by flotation, by cya¬ 
nide, or by a combination of both processes. 
Flotation of copper, lead, zinc and other min¬ 
erals. Tests made on lots of 1 lb. up to 6 
tons. Mills designed and constructed. Con¬ 
sulting and expert work undertaken. Labora¬ 
tory and Office: 419 The Embarcadero, San 
Francisco, Calif. Telephone. Sutter 6266 
Cable Address: “Hambeau.” Codes: Western 
Union. Bedford-McNeill. 

Hamilton, E. H. (Hamilton, Beauchamp, Wood- 
worth Inc.) Metallurgist. Specialty: Cyanid- 
ing Gold and Silver Ores. 419 The Embarca¬ 
dero, San Francisco. Calif. 

Hammond, John Hays, Consulting Engineer. 120 
Broadway, New York, Code: Bedford-McNeill. 

Hampton, William H., Mining & Civil Engineer; 
Chemist; Metallurgist; Water Supply; Electric 
Furnaces; Developments. .1270 Broadway. 
N. Y. City. 

Hanks, Abbot A., Control and Umpire Assays. 
Ore Shippers’ Agent, Analyses of Ores, Min¬ 
erals, etc. 624 Sacramento St., San Fran- 
citsco, Calif. 

Hardy, J. Gordon, Mining Engineer, 15 Brewster 
Terrace, Brookline, Mass. - 

Harper, Harry A., Mining Engineer. Manager 
Harper Co., Engineers and Importers. La Paz, 
Bolivia. Cable: Harper, Bentley’s Code. 

Hatfield A Co., Engineers, Specialists on the 
mechanicsl side of mining and. ore dressing. 
207 Market M.. Newark. N. J. 

Hawxhurst, Robert, Jr., Mining Engineer. 234 
Holbrook Bldg., San Francisco, Cal. Cable: 
Hawxhurst. Usual Codes. 

Heinz, N. L., Engineer. Rolling Mills for sheet 
zinc. commercial gages and sizes. 1519 
Oliver Bldg., Pittsburgh, Pa. 

Henderson, H. P., Mining Engineer. €0 Broad¬ 
way, New York. 

Hersey Oo., Ltd., Milton, Mining Engineers. Con¬ 
sultation, Examination and Management. 84 
St. Antoine St.. Montreal, Can. Cable: “Mil- 
hersey”—^Bedford-McNeill Code. 

Hess, Rush M., Mining Engineer. Examination. 
Consultation, Supervision. 807 Brown-Marx 
Bldg., Birmingham, Ala. Cable: “Rumihe, 
Code BedfordMcNeill.” 

Hllsdale, Paul. Mining Engineer, 821 Newbouee 
Bldg., Salt Lake City. Utah. 

Hills, Victor G., Mining Engineer. McPhee Bldg., 
Denver, Golo. 

Hodge, Edwin T., Consulting Geological and 
Mining Engineer, Standard Bank Bldg., Van¬ 
couver. B. C.. and Department of Geology. 
Uitversity of Oregon. Eugene, Oregon. 

Hoffmann, Ross B., Mining Engineers. 228 Perry 
St., Oakland, CaUf. Cable Address: “SiberhoLl’ 

Holden. Edwin C., Consulting Mining Engineer, 
1100 Garrett Bldg., Baltimore. Md. “Code: 
Bedford-McNeill. Cable: “Nedioh.” Baltimore. 

Holland, L. <F. S., Mining Engineer, 1718 La Brea 
Avenue, Hollywood, Cal. 

■ollls, iL L., Consulting Mining Engineer and 
Metallurgist. 1025 Peoples Gas Building., Chi- 

^ hago, lU. 

Huntoon & Van Arsdaie, Louis D. Huntoon. G. D. 
Van Arsdaie. Mining Engineers. 115 Broad¬ 
way. New York City. 

Hunt & Co., Robert W., Mining Engineers. Ex¬ 
aminations and Reports of Properties and 
Processes. Development of Properties. Consul¬ 
tation Assayers and Chemists. Inspection and 
Tests Materials, Machinery and Structural Steel 
for Structures. Chicago, Ill. 

Hwtehlns, J. B., Mining Engineer. 120 Broad¬ 
way, New York City. N. Y. 

Hutchinson, Randolph B., Mining Engineer. 
1008 Central Building. Los Angeles, Calif. 

Hutchinson, W. Spencer, Mining Engineer. 201 
Devonshire Si., Boston, Mass. 

I 

Indiana Laboratories Co., The. Shippers’ Rep¬ 
resentative. Weighing, Sampling, Assaying. 
Hammond, Ind. Pbillipsburg, Mont. 

J 

Jaeger, Frederick, Chemist and Metallurgist. 
Specialty: Copper refining and manufacturing 
of sodium cyanide. 17 Gramercy Park, 
New York City. 

Jenks. T. H., Con. Min. Eng., 1221 Royal Court, 
Los Angeles, Cal. Codes: Bedford-McN^l, 
Moreing & Neal. 

Jones, C. Colcock, Mining Engineer. 917 Invest¬ 
ment Bldg., Los Angeles. Calif. Code: Bed- 
ford-MoNeill. 

Jones, William F., Oil and Coal examinations, 
topographic and geologic mapping. West In¬ 
dian and Central American explorations. 222 
Charles River Road, Cambridge, Mass. 

Jussen, Edmund, Mining Engineer. 2546 Warring 
St., Berkley, Cal. Code: Bedford-McNeill. 

K 

Keene, Amor F., Consulting Engineer. 233 
Broadway. New York. Cable Address: Kamor, 
New York. 

Keeney. Robert M., Consulting Metallurgical En¬ 
gineer. Design. Construction and Operation 
of Electric Smelting Plants. SomersviUe. 
Conn. 

Kepner, R. B., Consulting Mining Engineer. Ex¬ 
aminations supervision of Mining Operations. 
Wire or Mail Address: Gardena, Calif. 

Kinnon, W’illiam H., Mining Engineer and Metal¬ 
lurgist 801 Arizona St., El Paso. Texas. 

Kinzie, Robert A., Mining Engineer. First Na¬ 
tional Bank Building, San Francisco. Calif. 

Kirby, Edmund B., Mining and Metallurgical 
Engineer. 918 Security Bldg., St. Louis. Mo. 

Klepetko, Frank, Mining and Metallurgical En¬ 
gineer. 80 Maiden Lane, New York, and Apar- 
tado 708. Lima. Peru. 

Knox, Newton Booth, 75b Queen Victoria St.. 
London and at Noya, Spain. Cable Address: 
“Flueblower,” London. 

Knox & Allen, Henry H. KnoX, John H. Allen. 
Mining and Metal Engineers. 160 Broadway, 
New York. Cable Address: “Allenox,” New 
York. 

Krejei, Milo W., Consulting Metallurgical Engl- 
lead. Room 1904. 25 Broadway, N. Y. 
neer. Smelting and refining of copper and 

Krumb, Henry, Mining Engineer. Felt Building, 
Salt Lake City, Utah. 

Kunz, George F., Gem Expert. Care Tiffany & 
Co., 401 Fifth Ave.. New York. 

Kyle. T. D., Assayer and Chemist. Mail samples 
Get Prompt Attention Mill Tests of All Kinds. 
Box 626, Leadville, Colo. Telephone 22. 

L 

Lachmnnd, Oscar, Mining Engineer and Metal¬ 
lurgist. Room 318 Symons Block, Spokane, 
Wash. 

Ladd, D. H.. Mining and Metallurgical Engineer. 
Eighth Floor, Barnes Bldg., Muskogee, Okla¬ 
homa. 

Lakenan, C. B., Mining Engineer. McGill, Nev. 
Lasier, Frederick G., Mining Engineer. Holly, 

Mich., or care Detroit Club, Detroit. Mich. 
Lawton, Nathan O., Mining Engineer. Mining 

Methods, Management, Examinations and Re¬ 
ports. Years of Experience. Code: Bedford-Mc¬ 
Neill. Res. and Forwarding Address, Lawton, 
Mich. 

Lefioux & Company, Chemists and Assayers, 
Representatives in all copper smelters, 99 John 
St., New York, N. Y. 

Lee, Chester F., Mining Engineer. 328 Lyon 
Bldg., Seattle. Wash. 

Lehmann, Charles, Mining Engineer. Examina¬ 
tion and Management of Properties. Casilla, 
1364, Santiago, Chile, S. A. 

Le Fevre, S., Consulting Mining Engineer. Mag¬ 
netic Iron Ore. Testing Laboratory Available 
Forest Glen, Ulster County, N. V. 

Leonard Engineering Co., Mining Engineers. 
Chemists. Assayers, Metallurgists. P. 0. Box 
172. Boise. Idaho. 

LeVasseur, Charles, Cons. Mining Engineer, E!x- 
aminations. Surveys, Reports, Development 
and Management of Mines. Yellville, Ark. 
Joplin. Mo. 

Levensaler, Lewis A., Mining Engineer. 901 
Hoge Bldg., Seattle. Wash. 

Lidstone & Van Dorp, Mining and Metallurgical 
Engineers. Examinations and Management. 
Silver City, N. M, 

Lindberg, Carl O., Mining Engineer, 1218 Pacific 
Mutual Life Building, Los Angeles. Calif. 

Lindsley, Thayer, Mining Geologist. Peterboro, 
N. H. 

Linton, Robert, Mining Engineer. 120 Broadway, 
New York. Union Arcade, Pittsburgh. Penn. 
Code: Bedford-McNeill. 

Lloyd, R. L., Metallurgical Engineer. Specialty 
Pyrometallurgy of Copper and Assooated 
Metals. 29 Broadway, New York. Gable Ad¬ 
dress: “Ricloy, New York.” Codes: B^ord- 
McNeill and Miners & Smelters. 

Locke, Augustus, Mining Geologist. 788 Mills 
Bldg., San Francisco, Calif. 

Long, Frederic H., Consulting Mining and Metal¬ 
lurgical Engineer. 38 So. Dearborn St., 
Chicago, HI. 

Longyear E. J., Eiroloring Engineers Diamond 
Core Drilling, Shalt Sinking and mine Develop¬ 
ment. Diamond Drill Manufacturing. Secur¬ 
ity Bldg., Minneapolis. Minn. Cable Address: 
“Longco.” Code: Bedford-McNeill. 

Loveman, Michael H., Mining Geologist. 36th 
floor. Telephone Barclay 7583. 233 Broad¬ 
way, New York. 

Lncke, P. K., Consulting Mining Engineer. Ave- 
nida Isabel la Catolica 25. Mexico City. Cable 
Address: Lucke, Mexico City. 

U 

MacBoyle, Errol, Mining Engineer and Geologist. 
1112 Hobart Bldg., San Francisco. Cable: 
“MacBoyle.” San Francisco. Usual Codes. 

McClain & Cary, Mining & Metallurgical En¬ 
gineers, Leadville. Colo. 

MacDonald, Bernard, Mining and M'etallurgical 
Engineer. Apto. 54, Parral, Chihuahua, 
Mexico. Code: Bedford-McNeill, 

MacVicMe, D., Mining Engineer. 916 Boston 
Bldg.. Salt Lake City, Utah. 

McCarthy & Co., Rictord, Assaym^. Chemists 
and Metallurgists. 56 East Granite St., 
Butte. Mont. 

McGregor, A. G., Engineer. Design of Metal¬ 
lurgical Plants. Warren, Ariz. 

Marsh, Austin G., Mining Engineer and Metal¬ 
lurgist, with the Pueblo Mining A Metallurgi¬ 
cal Co., 123 N. Santa Fe Ave., Pueblo, Colo. 

Martin, Rose H.. Mining Engineer and Metal¬ 
lurgist, 63 Cullinan Bldg., Johannesburg. Tele¬ 
grams, “Milo.” Consultant. Executive, Investi¬ 
gations, Reports. Africa. South of Equator. 

Mathewson, E. P., Consulting Engineer. Non- 
Fm'ous Metallurgy. 42 Broadway, New York. 

Mayer, Lucius W^ Mining Engineer. Rogers, 
Mayer tc Ball. 42 Broadway. New York. Cable 
Address: Alhasters. 

Mead. H. L., Mining Engineer. American Cyan- 
amid Co., 511 Fifth Ave.. New York. 

Meier & Co., Inc., A. J., Industrial Engineers. 
Organizing, Reorganizing, Financing. Proper¬ 
ties Developed and Operated. 1000 Times 
Bldg.. St. Louis. Mo. 

Meissner, C. E., Mining Engineer, Mine Examina¬ 
tion and Management, University Club, Bu- 
carelli 35, Mexico City. Mexico. 

Merrill Company, The, Chas. W. Merrill, Pres. 
Merrill Zinc Dust Precipitation Process. Crowe 
Vacuum Precipitation Process, San Francisco. 

Miller, Howard A,, Consulting Mining Engineer. 
Railway Exchange Idg., St. Louis, Mo. 

Miller, Hugo W., Mining Engineer. Custom 
Assay Office. Specialty: Reliable Reports on 
Mexican Mines. Reasonable Chtirge. 

Mills, Edwin W,, Mining Engineer. 75 Yama- 
shlta-cho. Yokohama, Japan. Cable: “Ed- 
mills.” Usual Codes. 

Minard, Frederiek H., Mining Engineer, 41 East 
42nd St. Tel. Murray Hill 9070. Cable: 

“Frednard.” New York. Code: Bedford- 
McNeill. 

Mitke, Charles A., Consulting Mining Engineer. 
Mining Methods, Mine Ventilation. - Bisbee. 
Ariz. 

Mohave Assay and Engineering Office, R. C. Ja¬ 
cobson. I. C. Strieker. Mining Chemists and 
Engineers. Ore Testing Laboratory. Mining 
Reports, Mill Design, Mine Management. 
Kingman, Ariz. 

Morris, F. L., Mining Engineer. 1057 Monad- 
nock Bldg., San Francisco. Calif. Cable: 
“Fredmor,” Code: Bedford-McNeill. 

Mndd, Seeley W., Mining Engineer. 1208 W. I. 
Hollingsworth Bldg., Los Angeles. Calif. Code: 
Bedford-McNeill. 

Mulliken, H. S., Consulting Metallurgist. Address 
Bureau of Mines, Washington, D. C. No pro¬ 
fessional engagements undertaker at the 
present time. 

Munroe. H. S., Mining Engineer. Anyox, British 
Columbia. 

Murphy, Chas. J., B. A. Sc. Engineering Service 
“The World is My Territory.” St. Catherines. 
Ont., Canada. 

Murias, E. R. Suarez, Mining Engineer and 
Geologist. Elxaminations and reports. Ediflcio 
Abreu, No. 414, Reilly & Mercandores, Havana, 
Cuba. 

Myers, Desaix B., Mining Engineer. 433 Mer¬ 
chants National Bank Bldg., Los Angeles. 
Calif. 

N 

Nahl, Arthur C., Consulting Engineer. Care of 
Bocholl Buffo & Co.. La Paz. Baja California. 
Mexico. 

Neel, Carr B., Mining Engineer. Mineria 189. 
Lima. Peru. S. A. Cable: Carmeel. Lima. 
Bedford-McNeill Code. 

Newberry, Andrew W., Mining Engineer, 2 Rec¬ 
tor St., New York City. 

Newman. M. H.. Mining Geologist, c/o American 
Zinc, Lead & Smelting Co.. Mascot. Tenn. 

L 
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OfBcer A Co.. B. H., Assayers and Ctaemicts, 
Oils, Hydrocarbons, and Oil Shale Analyses. 
169 Temple St., Salt Lake City, Utah. 

O’Keeffe, Edward C.. Metallurgy and Ore Dress¬ 
ing Test. Flat River. Mo. 

Osborn, Walter X.. Consulting Mining Engineer. 
Gila Bend. Arizona. 

P 

Packard, George A., Mining Engineer and Metal¬ 
lurgist. 50 Congress St., Boston, Mass. Cable 
Address: “Geopack,” Boston. 

Palmer, T. H., B. E., Fel. Cbem. Soc., etc.. Con¬ 
sulting Engineer. Valuing. Organizing. Tech¬ 
nical Advice. Mining. Metallurgy. Flotation 
and Selective Flotation Processes. Collins 
House, Melbourne. Cable: “Bemlap,” Mel¬ 
bourne. 

Parrish. K. C., Mining Engineer. Apartado Ho. 6. 
Baranquilla. Colombia, So. America. Cable 

Patton, Horace B., Ph.D., Oil and Mining Geol¬ 
ogist; 24 years Professor of Geology of Colo¬ 
rado Schools of Mines. 911 Foster Bldg., 
Denver. Colo. 

Payne, C. Q., Mining Engineer. 82 Beaver St.. 
New York. 

Pas^ne, Henry Mace, Consulting Mining Engineer. 
Machinery Club. .50 Church St.. New York City. 
Cable Address: “Maoepayne.” N. Y. 

Perry, O. B., Mining Engineer. 120 Broadway. 
New York. 

Pickering, J. C., Consulting Mining Engineer. 
Avenida Juarez 83, Mexico City, Mexico. 
Cable Address: “Keringpec.” 

Piers, W. L., Assayer and Chemist. Engineers’ 
work and control. 428 18th St., Denver, 
Colo. 

Pitkin, Inc., Lucius, Chemists, Weighers. Samp¬ 
lers and Assayers of Ores and Metals of all 
descriptions. 47 Fulton St., New York, N. Y. 
Cable Address: “Niktip.” 

Plate, H. Robinson, Mining Engineer. Examina¬ 
tions, Development and Management. Hobart 
Bldg., San Francisco, Calif. Code: Bedford- 
McNeill. 

Poillon & Poirier, Howard Poillon, C. H. Poirier, 
Mining Engineers, 42 Broadway, New York. 

Probert, Frank H., Mining Engineer. University 
of California. Berkeley, Calif. 

Purington, C. W., Mining Engineer, c/o L. Bimie, 
Esq., 15 Naniwamachi, Kobe, Japan. 

B 

Rakowsky, Victor, Mining Engineer in the devel¬ 
opment Miami Zinc Fields, Oklahoma. Ad¬ 
dress: Joplin, Mo. Code: Bedford-McNeill. 

Reece, P. P., Mining Engineer. Specialty: Coal. 
Melcber, Marion Co., Iowa. 

Reed, Avery H., Mining Engineer. Zinc and lead 
ores. Fluorspar. Marion, Ey. 

Reid. J. A., Mining Engineer. O'Brein Mine. 
Cobalt, Ont. 

Richards, Gragg, Mining Engineer, 147 West 
82nd St., New York City. 

Richards & Locke, Robert H. Richards. Charles 
E. Locke, Mining Engineers. Careful Con¬ 
centration Tests for Design of Flow Sheets for 
Difficult Ores. 69 Massachusetts Ave.. Cam¬ 
bridge 39, Mass. 

Ricketts, L. 1^ Consulting Engineer. 42 Broad¬ 
way. New Y^oi^. 

Ridge Roasting Furnace & Engr. Co., The, Min¬ 
ing and Metallurgical Engineers. Base Metals 
and Complex Ores. 2 Great Winchester St., 
London. E. C. Cables; “RIDGENZIE.” 

Ritter, Etienne A., Mining Engineer and Geol¬ 
ogist. CoUjrado Springs. Colo. 

Bivoiret, M. Raymond, Ingenieur des Mines. 
Mortain, Mancbe, France. 

Roberts, Mllnor, Mining Engineer. The Pacific 
Northwest British Columbia and Alaska, Uni¬ 
versity Station, Seattle. Wash. 

Rogers, Allen Hastings, Consulting B. M. 201 
Devonshire St., Boston, Mass. 42 Broadway, 
New York. Cable Address: Alhasters. N. Y. 

Rogers. Edwin M., Consulting Mining Engineer. 
32 Broadway. New York. N. Y. 

Rogers, John C., Mining Engineer. Examination 
and exploration of mining properties with a 
view to piu'chase. Copper Cliff. Ont. 

Rogers. Mayer A Ball, Allen H. Rogers. Lucius 
W. Mayer, Sydney H. Ball. Mining Engrs. 42 
Broadway. N. Y. 201 Devonshire St., Boston. 
Mass. Cable: “Albasters.” 

Roller, Arthur H., Mining and Metallurgical 
Engineer. Mine examinations, ore treatments 
and management. 438 Equitable Bldg., 
Denver, Colo. 

Root & Simpson, successors to Leonard & Root, 
established 1902. Assayers and Metallurgical 
Chemists. 1744 Broadway. Denver. Colo. 

Reward. Lewis O., Mechanical, Electrical and 
Metallurgical Engrineer. 55 Wall St.. New 
York. 

Royce, Stephen, Consulting Mining Engineer and 
Geologist, Exploration. Operating, Valuation, 
lamination. Science Hall, Madison. Wis. 

Royer, Frank W., Mining Engineer. 321 Cons. 
Realty Bldg.. Los Angeles, Calif. Code Word: 
Royo. Codes: Smelters, General. Bedford- 
Mining Office & Residence, Crystal Falls, Mich. 
McNeill. 

Rnbidge, Frederick T., Examinations. Develop¬ 
ment, Management. 41 Broad' Street, New 
York City. 

Rutherford, Forest. Consulting Metallurgist, Ore 
Smelting Contracts investigated. Smelting and 
MilUng of Copper and Lead ores. Designs and 
Construction. 120 Broadway. N. Y. 

Rutledge, J. J., Phd., Mining Engineer and 
Geologist. Not Open for Engagement at Pres¬ 
ent. Care of Bureau of Mines. McAlester. 
Okla. 

8 
Saunders, T. Skewes, Mining Engineer. University 

Club. Bucareli 35, Mexico City, Mexico. 
Schmidt, Henry C., Mining Engineer. Estacion 

San Pedro, F. C. Nor Oeste de Mexico, Estado 
de Chihuahua, Mexico. 

Schroter, Geo. A., Mining Engineer. Ill Broad¬ 
way. New York. 

Schwerin, Martin, Mining Engineer. General 
Manager Spar Mountain Mining Company, 
Cave-in-Rock. Hardin County, Illinois. 

Searle, Barry, Chemist and Min. Eng. Consulta¬ 
tion, Examination and Management. Montrose, 
Penn. Codes: Bedford-McNeill. A. B. C. 

Sears. Stanley C., Mining Ekigineer. Consulta¬ 
tion. Examination and Management. 705 
Walker Bank Bldg.. Salt Lake City, Utah. 
Usual Codes. 

Semple. C. Carleton, Mining Engineer and Metal¬ 
lurgist. Care of Rocca Se Miller. Lima. Peru. 
So. Am. 

Seward, John, Mining Engineer, Mine Valuation 
Engineer Income Tax Unit, Room 5030 In¬ 
terior Bldg., Washington. D. C. 

Sbaler, Millard K., Mining Geologist and SSngi- 
neer,' 6 Rue des Colonies, Brussels, Belgium. 

Sharpless, Fred’k F., Sec. Am. Inst, of Mining 
and Metallurgical Engineers. 29 West 39th St., 
New York City. Cable Address, Presharp, N. Y. 

Shaw, S. F., Mining Engineer. Cia. Minera La 
Constancia, Sierra Majada, Coahuila. Mexico. 

Shipp, E. Maltby, Consulting Mining. Metallurgi¬ 
cal Engineer and Timberland Factor. 115 
Broadway, New York City. 

Short, Frank R., Mining Engineer. 1057 Monad- 
nock Bldg., San Francisco. Cable Address: 
“Muskeg.” 

Sill & Sill Mining and Metallturical Engineers. 
Examinations, Management. Geological Sur¬ 
veys. lull Figueroa St., Los Angeles. Calif. 

Simonds, F. M., Muting Engineer. 25 Madison 
Ave.. New York. 

Slak, John, Consulting Mining Elngineer. Ex¬ 
aminations reports, management, exploration, 
advice to investors in mining properties. 
Mttyer, Arizona. 

Smith, Gordon C., Examinations, Patents. Geo¬ 
logical Mapping. Idaho Bldg., Boise, Idaho. 

Smith & Zieseme^ Franklin W. Smith, Ralph 
A. Ziesemer. Consulting Mining Engineers. 
Bisbee, Ariz. Bedford-McNeill Code. 

Southern Minerals Company, Knoxville. Tenn. 
Geo. Blow, Mining Engineer. A. M. Blow, 
Metallurgical Engineer. 

Southwestern Engineering Co., Consulting En¬ 
gineers. Specialty; Flotation and Concentra¬ 
tion. Ores tested in any quantity up to 5 
tons. Mills designed, erected and operated. 
Offices, 1221-1223 Hollingsworth Bldg.. Los 
Angeles, Calif. Code address, “Southeng.” 

Spearman, Chas., B. Sc. M. A., Min. Geologist 
and Engineer. Testing all Ores; Flow Sheets. 
Specialty: Graphite Concentration. Power 
Bldg., Montreal. Que. 

Spencer, L. B., Mining Engineer. Reports on 
Nevada Mines. Mina. Nev. 

Spilsbnry, Persifor G., Mining and Metallurgical 
Engineer. 214 O’Neill Bldg., Phoenix, Ariz. 

Steele, Heath, Mining Engineer, c/o Cia Minera 
de Penoles, S. A., Monterrey, N. Leon, Mexico. 

Stevens, Frank G., Mining Engineer, 77 Journal 
Bldg., Boston, Mass., and 36 Oakmount Road, 
Toronto. Canada. 

Stevens, T. N.. Engineer U. S. Mineral Surveyor. 
Surface and Underground Surveys, 108 Scott 
St., Tucson, Ariz. 

Stewart, Irvine E., Petroleum Geologist, 214 
Securities Building, Billings, Montana. 

Stewart, Robert H.. Mining and Metallurgical 
Engineer. Vancouver Block. Vancouver. B. C. 

Strache, Walter, Mining Engineer, Bolsa, Co- 
mercio, Oxiciana 315 Santiago, Chile. Cable 
Address: “Nangoi.” Santiago. 

Strain, James H.. Consulting Elngineer. Exam¬ 
ination of Mines for investors only. With 
Star Mica Mining Co., 52 Broadway, N. Y^ 
and Canaan, N. H. 

Strauss, Lester W., Engineer of Mines. Casilla 
514, Valparaiso, Chile. Cable Address: “Les- 
tra.” Valparaiso. Code: Bedford-McNeill 
(1906.) 

Snssman, Otto, Ph.D., Mining Engineer. 61 
Broadway, New York. 

T 

Tanner, W. L., Mining Engineer and Chemist. 
High Explosives for Military Use. Panasoft- 
kee. Fla. 

Tays, Eugene A. H.. Mining Engineer. San 
Bias, Sinaloa. Mexico. 

Thayer. B. B., Mining Engineer. 42 Broadway. 
New York. 

Thomas. D. R., Mining Engineer. 522 La Mutua 
Mexico City. 

Thomas, Kirby, Consulting emgineer. Examina¬ 
tions. Mining Properties. Investigations, 
Natural Ilesources. Consultation, Oil Shale 
Developments. New York. 

Thomas, Marion L., Mining Elngrineer. 2 Rector 
St., New York. Code: Bedford-McNeill. Cable 
Address: “Maltom.” 

I 

Thomson, 8. C., Consulting Engineer. 43 Ex¬ 
change Place. New York. Code: Bedford- 
McNeill. 

Timmons, Colin, Mining Engineer. Modena, Utah. 
Tomlinson En^nereing Co., Engineers, Metal¬ 

lurgists, Mine Surveys and Development. Ex¬ 
aminations anywhere. 'Venezia, Ariz. 

Torbert, James B., Mining Engineer. 201 Phil¬ 
lips Court, Owensboro. Ey. 

Tuttle, .4rthur L., Mining Engineer and Metal¬ 
lurgist. Sulphuric Acid. Room 1912. 61 
Broadway. New York. 

Twining Laboratories, The, Assayers and Chem¬ 
ical Engineers. (Griffith McKenzie Bldg., 
Fresno. Cal. 

Tyrrell, J. B., Consulting Mining Engineer. 534 
Confederation Life Bldg., Toronto, Canada, and 
208 Salisbury House, London, E. C., EMgland. 

U 
Union Assay Office, Ine., Assayers and Chemists. 

Box 1446. Salt Lake City. Utah. 

V 
Vandegrift, J. A., Consulting Engineer. 115 

Broadway New York City. Cable Address: 
Javande, N. Y. 

Tan Emon, A. G., Chemist. Assayer. Metallur¬ 
gist. 1119 Main St.. Boise. Idaho. 

Van Wagenen. H. R., Mining Engineer. General 
Manager. Canada Copper Corporation, Prince¬ 
ton. B. C. 

Van Winkle, C. T., Mining Engineer. Problems 
in Development. Mining and Milling. Dooly 
Block. Salt Lake City. Utah. 

W 
Ward, William F., Mining Engineer. Compania 

Minera Cboco Pacific, Columbia, S. A., Via 
Buena Ventma. 

Waring & Williams, Laboratories. Industrial and 
Analytical Chemists. Analyses, Tests. Metals, 
Ores. Zinc-Lead Reports. Joplin, Mo. 

Warriner, R. C., .Consulting Mining Engineer, 
^om 1804, 43 Exchange Place. New York. 

Watson, Ralph A., Mechanical Engineer. Ghief 
Engineer. Tennessee Copper Company, CopT>er- 
hill, Tenn. 

Watson, R. B., Con. Min. Eng. 165 Broadway. 
New York. Gen. Mgr. Nipissing Mining Co.. 
Ltd.. Cobalt. 

Weekes, Frederic R., Mining Engineer. 233 
Broadway, New York. Telephone Barclay. 
7583. 

Wellman-Lewis Company, Contracting and Mining 
Engineers. Specializing in mine examination 
and the supervision of development and op¬ 
eration of mines. 900 Hibernian Bldg., Los 
Angeles, Calif. 

Westervelt, William’ Young. Consulting Mining 
Engineer. 522 Fifth Ave. Cable address: 
“Casewest.” N. Y.. Broomhall’s Code. 

Wheeler, H. A., Mining Engineer. Reports on Oil 
and Mining Properties. 408 Locust St.. St. 
Louis. Mo. Cable: “Wah,” St. Louis. 

White. Rush J.. Mining Engineer. Shoshona 
Bldg., Wallace. Idaho. 

Whitman, Alfred R., Mining Geologist. Under¬ 
ground Programmes. Orebody Problems. 43 
Exchange Place, New ITork. Haileybury 
Ontario (Cobalt District.) 

Wilfley, Clifford R., Mining Engineer. Bxamma- 
tions and Management. Ouray. Colo. 

Wilkens A Deverenx, W. B. Devereux, Jr.. J. H. 
Devereux, Consulting Mining Engineers. 120 
Broadway. New York; 7 Victoria Avenue, 
London. Cable: Eenreux. 

Witherell, Charles S.. Metallurgical Engineer. 
Development. Design and Investigation of Met¬ 
allurgical Plants and Processes. Thermo-Elec¬ 
tro and Hydro Metallurgy. 150 Nassau St.. 
N. Y. ’Phone Beekman 4957, Cable: “Metwlth.’* 

Wolf, Harry J., Mining Engineer. 42 Broadway, 
New York. Cable: “Minewolf.” New York. 
Code: Bedford-McNeill. 

Wood Assaying Co., The Henry E.. Assayers and 
Chemists. 1750 Arapahoe St., Denver. Colo. 
P. O. Box No. 1318. 

Wrlgtit, Charles W., Min. Eng., Secieta Romeo 
Esplorazione Minerale. 125 Via del Tritone, 
Rome. Italy. Cable: Wright Itamerica. Rome. 

Wright, Ira L., Minmg Engineer. Examinations, 
Consultation and Management of Mines. Silver 
City, N. M. 

Wright, Louis A., Mining Engineer, c/o Engi¬ 
neers Club, 32 W. 40th St., New York. Codes: 
Bedford-McNeill A Bentley’s complete phrstse. 

Y 

Yeatman and Berry. Consulting Mining En¬ 
gineers. Examination, Development and Mtm- 
agement of Properties. Room 1604. 165 Broad¬ 
way. New York. Cable: “Ikona.” Code: 
Bedford-McNeill. 

Young, E. J.. Consulting Geologist and Engineer, 
Offices and Laboratory. Story Bldg., Los 
Angeles, (7alif. Examinations and Reports on 
all Mineral Deposits. Formations and Proces¬ 
ses of Extraction. 20 years’ experience in the 
Western States, Pacific Coast States. Mexico 
and Central America. 

Yung. M. B., Technical Advisor to Bureau of 
Mines. Republic of China, Canton. No exam¬ 
inations undertaken. 

Z 

Zalinski, Edward R., Mining Engineer. 821 
Newbouse Bldg., Salt Lake City. Examma- 
tion. Geological Mapping Development. 

Zeigler. Victor, Geological Engineer. Examina¬ 
tions of oil lands and mineral deposits. 
Geologic and structure maps. 415 Empire 
Bldg., Denver, Colo. Phone; Golden 119. 
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WHAT AND WHERE TO BUY A Classified Index of 
Advertisers in This Issue 

For Alphabetical Index see Last Pafte 

Aoide 
OraaaeUi Chemical Co. 

Acid, Snlphnrie 
American Zinc A Chemical 

Co. 
Amwlcan Zinc. Lead m 
Smelttnr Co. 

Heceler Zine Oo. 
niinote Zino Co. 
Matthleeaen A Herder Zinc 

Co. 

Aerial Tramware 
Amer. Steel A Wire Co. 
IntereUte Banip. Corp. 

Afltatere 
Allia-C^aliaera Mfr. Co. 
Caldwell Co.. Inc., w. B. 
Dorr Oe,. Aa 

Alnminnm 
Borers, Brown A Co. 

Amalcamatora 
AlUs-Obalmera Mfr. Co. 
Buntinr Iron Works 
Mine A Smelter Supply Co. 

Analytted Apparatus 
Braun Oerporatitm 
Braun-faeoht-Heimann-Co. 
Dearer Fire Olay Co. 

Assaylnc 
Baker A Co.. Inc. 

Balaaoso 
Denrsr Fire Clay Oo. 
Mine A Smelter tapply Oo. 

Belt -- 
Conreyinr Weigher Oe. 

neltlBS. Oonreyor 
Utunond Rubber Co. _ 
tSoodiich Rubber Co., Ae 

B. F. 
Mine A Smelter Supply Oe. 
BoMbs Oonre^nr Belt Oe. 
StepheBS-Adamson Mfr. Oo. 

BeltiBC. Blerater 
Diamond Rubber Co. 
Ooodiidi Rubber Co.. The 

B. F. 
ScUerm Oo.. Oharleo A. 

Beltlny, Leather 
Schleren Oo.. Ohorlee A. 

Belttnr. Uuk Leather 
Schleren Oo„ Oharleo A. 

Belting, Fertorated Leather 
Schleren Oo.. Oharlea A. 

Betting, TraneasleelBB 
Diamond Rubber Co. 
Goodiidi Rubber Oo.. The 

B. F. 
Schleren Oo.. Oharlaa A. 

Blaetlng BnppUes 
OraaaeUi (memieal Oo. 

Ble 
Buckeye Blower Oo. 
ConnerarlUe Blower Oo. 
General Blectric Oo. 
Hendrla A Bolthofl M. A 

S. Oo. 
Mine A Smelter Supply Oe. 

BeOara 
Abandroth A Boot Mte. Oo. 
Hendrla A BolthoiM. A 

9. Oo. 
Mina A Smelter Supply Oo. 
United Iron Worka, laio. 

Books, Technical 
McC^w-HiU Book Co. 

Boots and ISAeea 
Ooodridi Rubber Co^ As 

B. F. 

Brldt and OtayiFlre 
Denwar Fire Clay Oo. 

Brisk. Fire 
Harblaea>Walker Befme- 

torlaa Oa. 

Bridges 
WlseenMn BridsoAlfeunep. 

Bridges, Ore 
Amer. Bridge Co. 
Brown HoiirttBg Hehy. Oo. 

Bridrea SnaoanMoa 
AoeMiiSnenoOo,. J. A. 

Buckets, Dredging and 
Kxca rating 

Marlon Steam Shorol Oo. 

Buckets, Elevator 
Caldwell A Sons, H. W. 
Hendrick Mlg. Co. 
Jeffrey Mlg. Co., Ae 
Stepbena-Adamaon Mlg. Co. 

Backets, Ore 
Brown Hoisting Mchy. Co. 
Mine A Smelter Supply Cq 

Cables, Insulated Telephone . 
Stromberg-Carlson Tel. Mlg. 

Co. 

Cableways 
Plory Mlg. Co.. S. 
InterstaU Sauipment Oorp. 
Lidgerwood Mfg. Co. 
Roebling's Sons Co., J. A. 

Cages, Hoisting 
Allis-Chalmws Mlg. Co. 
Atlas Car A Mfg. Co. 
Car Damper A Bquip. Co. 
Hendrie A Bolthoff M. A 

9. Co. 
Mine A Smelter Supply Co. 

Cans 
Justrite Mfg. Co.. 

Oar Dampers, Botary 
Car Damper A Bquip. Co. 

Car Hauls 
Car Damper A Bquip. Co. 
Stepbens-Adamson Mlg. Co. 

Cars, Gable Bottom 
Atlas Car A Mfg. Co. 
Koppel Ind. Car A Bquip. 

Co. 
Watt Mining Car Wheal Co. 

Cars, Hopper 
Atlas Car A Mfg. Co. 
Koppel Ind. Car A Hqnlp. 

Oo. 
Watt Mining Car Wbed Co. 

Cars, Mine 
Koppel Ind. Car A Bquip. 

Co. 
United Iron Worke, IPc. 
Watt Min’g Oar Wheel Oo. 

Ghrs, Narrow Gangs 
Bait on Oar A Oanat. Oa. 

Oars, Ore 
Allis-Chalmars Mfg. Oo. 

Atlas Car A Mfg. Oo. 
Koppel Ind. Car A Mquip. 

Co. 
Mine A Smelter Supply Oo. 
Watt Min'g Car Wnml Go. 

Cars, Quarry 
Atlas Car A Mfr. Co. 
AusUn Mfg. Co. 
Koppel Ind. Car A aquip. 

Co. 

Oastfaigs, Iron and Steel 
Marion Steam Shovel Co. 

Cement. Belt 
Schleren Oo.. Obaites A. 

Chains Transmleelon 
Jeffrey Mfg. Oe. 
Stephens-Adamson Mfg. Co. 

Chemleal Apparatus 
Braun Corporation 
Bmun-Knecht-Hwtmnnn.Oa. 
Stepheos-Adsmson Mlg. Oe. 
Mine A Smeltsr Suroly Oo. 
OUver Ckmt. FUter Oa. 

Chemlenls 
Dmirer Fire Olay Oo. 
General Ohomloal Oo. 
Qraassm Ohemlaal Oo. 
Nichols Oepper Oo. 
Boessler A Hssslaokia' 
Ohemioal Oo. 

Olreult Breaksrs, Baetrte 
Gentral Blaetrie Oo. 

Classillero 
AUis-Chalmen Mfg. Oo. 
Bntchait. W. A. 
Dilster Maehlne Oo. 
Bmr Oe-FBa 
Mina A Imaltar Supply Oe. 

Otoy. Fhro 
Dsnmr Flia Olay Oa. 

Clutches, Frietlon 
Caldwell Co., Inc.. W. B. 
Stephens-Adamson Mfg. Co. 

Coal Cutters 
Goodman Mfg. Co. 
SulliTan Mathy. Co. 

Coal and Ore Handling 
Machinery 

Brown Hoisting Mchy. Co. 
Jeffrey Mfg. Co.. The 
Lidgerwood Mfg. Co. 
Stephens-Adamson Mlg. Co. 

Coal Systems, Pnlverlaed 
Bonnot Co., nie 

Cocks 
Lunkenheimer Co. 

Coke 
Rogers. Brown A Co. 

Compressors, Air 
Allis-Chalmiers Mfg. Co. 
Bury Compressor Co. 
Chicago Pneumatic Tool Oo. 
H^idrie A Bolthoff M. A 

S. Co. 
Oliver Cont. Filter Co. 
Sullivan Machinery Go. 

j. Conmreeeors. Air Portable 
V' Sullivan Madly. Go. 

Compressors, Gasoline 
Sullivan Machy XSo. 

Conoentmtors, Magnetle 
Dings Magnetic Separator 
Co. 

Conoentmtors, Table 
Allis-Cbijinara Mfg. Go. 
Bunting Iron Works 
Butchart, W. A. 
Detster Conoentmtor Oo. 
Deister Machine Co. 
Hendrio A Bolthofl M. A 

9. Co. 
Mine A Smelter Supply Co. 
United Iron Works. Inc. 

Condensers 
Alberger Pump A (km- 

denser Go. 

Contractors, Dhunood 
DrUUng 

Longyear Co., E. J. 
Sullivan Mchy. Oo. 

Controllers 
Goodman Mfg. Co. 

Converters, Bleetrle Botary 
General Bleetrle Oo. 

Converters, Horlnonlnl and 
Vertle^ 

AUis-Chnlmers Mfg. Oo. 

Conveyor Magnets 
Dings Magnetic Separator 
Co. 

Conveyors and Bavntom 
AUis-Chalmers Mfg. Oe. 
Caldwell A Sons, H. W. 
Jeffrey Mfg. Go., nm 
Robins Conveying Bolt Oo. 
Stephena-Adaasson Mfg. Oo. 

Conveyors, Belt 
Jeflr^ Mfg. Co., nie 
Robins Conveying Belt Oe 
Stephens-Adamson Mfg. Oe. 

Coolers 
Stoams-Roger Mfg. Co. 

Oonttr 
American Metal Oo. 
American Smlg. A Batg. Oo. 
Baibnch Smlg. A Baft. Oe. 
Hardy A BnpertL IBe., Ohm, 
Nichols Oopper Co. 
U. S. Sraltg. Baf. A Mg. Ooi 

Copper Steel Sheets 
Amer. ShMt A na Plato Oa. 

Copper Snlphato 
Indwls Otvper Oo. 

ConpUnga, Hoae, High 
Proasma 

Knox Mfg. Oo. 

fkaaea, Leeomottvo 
Brown Hoisting Mashy. Oa. 
Oagoai Oe. 

Okaaaik nmvaUag 
Brown Halithig Mchy, Oa. 

Creosote 
Barrett Co. 

Creosoting Cylinders for 
Treatment of Timber 

Vulcan Iron Works 

Cmcibles 
Denver Fire Clay Co. 

Crushers 
Allis-Chalmers Mfg. Go. 
AusUn Mfg. Co. 
Bacon, Barla C. 
Brann CorporaUon, The 
Braun-Kneebt-Hetmann-Oo. 
Jeffrey Mfg. Co.. The 
Mins A Smelter Supply Co. 
Smith Engrg. Works Co. 
Stephens-Adamson Mfg. Co. 
United Iron Works. Inc. 

Crusher Parte 
Jeffrey Manufacturing Co. 

Cupels 
Denver Fire Clay Co. 

Caps, OreoM (See “Grease 
Cups”) 

Cyanide 
Boessler A Haselachar 
(^emical Co. 

Cyanide Plants 
NaUonal Tank A Pipe Co. 

Dealers, Machinery (Balls, 
Pipe A Miss. Bqnipment) 

Boyle Jr., John 
Heineken, W. P. 
Merchants Steel A Supply 

Co. 
Morse Bros. Mschy. A Sup¬ 

ply Co. 

Desnlphurisers, Ore 
Vulcan Iron Works 

Dewaterers 
Oliver (Jont. Filter Co. 

Diamonds. Blade (See 
“Carbons and Boris’* 

DragUns Rxenvntors 
Bucyms Co. 

Dredges 
Flory Mfg. Go.. S. 
Marion Steam Shovd Co. 
Morris Machine Works 
New York Engineering Go. 
Osgood Go. 
Umem GonstrucUon Co. 
Yuba Manufacturing Co. 

Dredges, Dipper and 
Hydranlie 

Bucyms Co. 

Dredges, Elavntor 
Marion Steam Shovol Oo. 

Dredges, Plaeer 
Bucymn Oo. 

Dredging Mnehinery 
Lidgesrwood Mfg. <k>. 

Drilling, Core 
Ameling Progpoettag Oa,. 
Longyear Co- B. J. 
MeSeman-Terry Drill Co. 
Pennsylvania MlUng Go. 
Sullivan Machinery Co. 

Drills, Chum 
Union Oonstraction <3o. 

Drills, Core 
Longyear Co.. E. J. 
MaKtaman-Tarry Drill Oo. 
Sullivan Mndiinary Oo. 

Drills, Diamond 
Longyear Co.. B. J. 
SuUivaa Machinery Oo. 

Drills, Bleetrle 
Chicago Pnoamntie Tsoi Oo. 
General Hlectrto Oo. 
Jeffrey Mlg. Oe. The 

Drills, Hnnunar 
Chicago Fmwotlo VmI Oo. 
Cochise Machine Co. _ 
Denver Kook Drill ng. Ob. 
McnamaaJTaRF Drill Oo. 
SuUivaa Xaithtnwy Oo. 

Drills, Piston 
Cochise Machine Co. 
Sullivan Mschinety Oo. 

Drills. Prospeetlng 
Longyear Co., E. J. 
New York Bnglnoaring Co. 
Sullivan Machinery Co. 

Drams. Magnetic 
Dings Magnetic Sopamtor 

Co. 

Dryers, Ors 
American Process Co. 
Vulcan Iron Works 

Dryers, Sand and Coal 
American Process Co. 
Vulcan Iron Works 

Dumps, Botary 
Car Dumper A Bquip. (^ 

Dust Proteetors (See “Be» 
puators”) 

Dynamite 
Herculee Powder Co. 

Eleetrical Supplies 
Hendrie A Bolthofl. M. A 

S. Co. 
Mine A Smelter Supply Oo. 

Elevators 
Austin Mfg. Co. 

Elevators, Bnekat 
Jeffrey Mfg. Co., nio 
Stephens-Adamson Mfg. Oo. 

Bngineo, Gas and Gasoline 
AUis-Cbalmars Mfg. Co. 
(Uiicago Pneu. Tool Oo. 
Falrtenks, Morse A Qo. 
Mine A Smelter Supply Co. 

Engines, Hoisting 
Flory Mfg. Go- 9. 

Engines, Oil 
Allis-Chalmers Mfg. (ki. 
Chicago Pneu. Tool <k>. 
Fnirbnnlm. Morso A Oo. 
Hendrie A Bolthofl M. A 

S. <k>. 
McIntosh A floiOMur Osep. 

Engines. Steam 
AuS^almers Mfg. Co. 

Excavators, Cableway 
Lidgerwood Mfg. Co. 

Kxeavators, DragUns 
Bucyms Co. 

Excavating Mnehinery 
Marion Steam Shovel Oo. 

Exhausters 
Coonersville Blower Oe. 

Explosives 
Hercules Powder Go. 

Bhetingaishers, Fire 
Justrite Mfg. Co. 

Fans. Ventilating 
Bnekeys Blower Oo. 
General Electrto Oo. 
Jeffrey Mfg. Go., The 
United Iron Worke, Inc. 

Feedere, Ore 
Jeffrey Mfg. <k>.. The 
Mine A Smelter SiTOly Oe. 
Stephens-Adameoa Mfg. Ce. 

Ferro Alloye 
Rogers. Brown A Oo. 

FUtsr Cloth 
FUter Fabrics Go. 

FUtsr Pni 
Denver OlnyCo. 

FUters 
Chicago Pneu. Tool Go. 
OUvar Cont. Filter Oo. 

FUters, noth MetaUle 
OUver Cent. Filter Co. 

FUtere. OOneentente 
OUver Gout. Filter Oo. 

flNwre, Orenlde 
OUvar OoQt. FUter Oe. 
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FOR SCREENING ORES—ROCK—GRAVEL—SAND—COAL AND ALL MINERALS 

The Harrington & King Perforating Company 
620 No. Union Avenue, Chicago, III., U. S. A. ^ New York Office: 114 Liberty Street 

PERFORATED METAL 

AU. Mxea 

and 

ahapea 

of Holma 

AU kinda 

and 

thick- 
nmaama of 
Metal 

flimiiiiiiiiiimuiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMniiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiniiniiiiiiMiniiiniiiu^ SinTmmiiiiiiiiiiiinimiiiiiiiiiiiiiiMiiiiiiiiiiiiiiNiiiimiiiiiiiiiiminiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiitiiiiiiiiiifiniiiiiminiiiiiiiMiiiiii'i: 

“HENDRICK” Perforated Metals 
for every purpose 

i Conveyor Trough and Flights. Buckets (plain and per- | 
I forated). Stacks and Tanks. General Sheet Iron Work. | 

I Light and heavy steel plate construction. | I 

I Hendrick Mfg. Go., Carbondale, Pa. 1 | 
= New York Office: 30 Chnreh St. = 1 
I PittabuTfirh Office; 915 016 Union Bank BldK. H | 

ainiiiitiiiHtwtuiMtiiMiMiiMmmiiiitiniiiiiiHmiitiiiiiiiimitiiiiiintHiiiiHiiHiiitiiiiiiiiiiiHimiiiiiiMiiiiiiiiimiitiimiiittiiiiiiiiMtr 1 

pCHOl,S 

G)pper Company 

SCREENS 
Any Kind, Style or Size for all pur- | I 
poses made from "Perforated Metals.” | | 

Pittsburgh Perforating Co. | 
3221 Spruce Way and A. V. R. R., | | 

Pittsbu^h, Pa. | | 

SCREENS OF ALL KINDS* 

Refiners of | 

COPPER I 

Consignments of Ore, Mattes | 

and Blister Copper Solicited | 

Manufacturers of | 

COPPER SULPHATE | 
I (BLUE VITRIOL) | 

= * a 

1 LAUREL HILL. Borough of \ 
I Queens, New York j 
I and 25 Broad Street, New York | 

JiimiiimiiiiiiiiiiiiiiiiiMiiiniMiiiiiHiiiiiiiHiiiiiiiiiiiiiiiiimmiiiiiuiiiiniiiiiiiiiiiiiiimiiiiniimTtfTtTTfiiinTfnTTTfiTfTnniiiiiiHiiiii 

I Wuest Herringbone Gears 
Make 20 to 1 Reductions Possible 

i Herringbone Constmctton end the Woeat Patent saake 
i wonderful angle reduction* possible. Let ns tell you sU 
I sbout it in our descriptive matter. Write. 

i THE FALK CORPORATION. Milwaukee, Wu. 
I Suceeseors to The Folk Ce. 

^tiiiiiiiiiuiimiiMiniimNisNinniimnniiiiiiiimNnuuiiniinniiiiiiinminiiiiiiiiiiimiuiiMmmminiiiiiiniiiiiiiHiNmiiiiiiui^ nsuiiiiuiHiiiiiiniiiiiiiiiiiiiiiMiiiiiiiniiiiiiiiiiimiiminiuiiiiiiiiiiiiiimiiitiiiiiitiiiiiiiiiininiiiiiiiiiiiiiiiiiiimiiraNiuniHmnnii 

... 

FLORY HOISTS I 
' S. FLORY MFG. CO., Bangor, Pa. ] 

95 Liberty St., New York | 
House Buildmg, nttsburgh. Pa. I 
Monadnock Block. Chicuo, ID. i 

_ Chaa. T. Lehman, Birmingaain, Ala. | 
uhar Machinery Co.. JacksoavUle, Fla. 

Chicago Poffontme Co. 
M«S Wsst Msh nac* 

TsL Caasi l*W CHICAGO. OX, 

POnQBmJX wwMQ 
■QQnQT nnQQQpQQ 

nllllltllllllllilllllMIMIIIlUIttllllNMtllHIIIMIIIIIIIIIIIIIIIIIIllflllllllltlllllllllintlllltllllllllMlIlllllllllllllHIIIIIUIMIIimMtlllllllllllllllin 

MILL 
DRIVES 

BREED REDUCERS 

SPUR 
WORM 
BEVEL GEARS 

FAWCUS MACHINE CO. PinSBURGH. lA 

rarqi 
L L. Y( ounf Machfaiffirir Co.* San Prandaeo* CaL 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiitiiiiiiiiiiiiii 

<S) 

fOMB CEKRS 
Strongest at the base 

Where others are weakest 

NILES-BEMENT-POND CO. 
Ill Broadway, New York City 

.M
iiiiiiiiiiiiiiiiiiiiiiiiiin

iiiiiiin
n
iin
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Flltara, Water 
Scaife, Wm. A Sona Co. 

Flood Ushttne Projoetora 
OoDoral Blectric Co. 

Flotation Apparatna 
Denrer Fin Clay Co. 

Flotation CaU Bottoma. Ooth 
Filter Fabrica Co. 

Flotation Maehlnea 
Butebart, W. A. 
Stimpaon Boaipment Co. 

Flotation Oila 
Barrett Co. 
Oeneral MaTal Storea Co. 
Hercules Powder Co. 
Penaaeola Tar A Torpentlap 

Co. 

FInorapar 
Bopera. Brown A Co. 

Forpea 
Denver Fire Clay Co. 
Monarch Enp. A Mfp. Co. 
Sulliran Bnp. A Mtp. Co. 

Forplnpa, Manpaneae Steel 
Manpaneaea steel Forpe Co. 

PnrnMMa AflMU 
Brann 6orporation. nie 
Brann-Xne^fc-Helmanii-Oo. 
Deorer Fire Clay Co. 
Mine A Smelter Supply Co. 

Fnmaeea, Balllon Heltlap 
Denver Fire Clay Co. 
fltoe A Smelter Supply Go. 
Monardi Xap. A Mfp. Co. 

Fnmaeea, Cmeible TUtlnp 
and Beflnlnp 

Mine A Smelter Supply Co. 
Monarch Bnp. A Mfp. Co. 

Fnraaeea, Gtrnelble, Tilttnp 
Metal ^ 

Mine A Smelter Supply Co. 
Monarch Stop. A Mft. Co. 

Fnmaneea, Bleetrle 
Denver Fire Clay Co. 
General Bleetrle Co. 

Fnmaee Faeea A TJnInpa 
Denver Fire Clay Co. 

Fnmaeea, Heat Treatmant 
Denver Fire Clay Co. 

Fnmaeee, Meebanleal 
Boaetinp _ 

Allla-Cta^mera Mfp. Co. 
Goieral Chemical Co. 
Mine A Smelter Supply Co. 
Wedpe Me<hanical Furnanoe 

Co. 

Fnmaeea, Meltlnp 
Denver Fire Clay Co. 

Fnmaeea, Smeltinp 
AlUa-Chalmera Mfp. Co. 

Fnaee, Bleetrle 
General IBlectrlc Co. 

"8G, Ooeka 
o Braaa Co. 

Gaa Prodneera 
Wood A Co.. B. D. 

Oaaketa ^ 
Diamond Rubber Co. 
Goodrich Bubber Co., The 

B. P. 

Oeara _ _ 
Caldwell A Sone Go.. H. W. 
Fawena Mhehlne Go. 
General Bleetrle Co. 
Jeffrey Mfp. Co.. The 
Milea-Bement'Pohd Co. 
Philadelphia Gear Wka. _ 
Stephena-Adamaon Mfp. Go. 

Geara, BevM _ 
Caldwell A Sona Co.. H. W. 
Fawena Machine Go. 
Fhiladelpbla Gear Worka 

Gears, Cnt and Worm 
UnltM Iron Worka, Bsc. 

Gears, Berrinpbone 
Falk Corporation, The 
mieoAepMnVMai Cm. 
Philadelphia Gear Works 

Gears, Spnr 
Ailad^hia Gear Works 

Gears, Worm 
Philadelphia Gear Works 

Generators. Bleetrle 
General Bleetrle Co. 

Glass Blowlnp 
Denver Firs Olay Co. 

Glassware, Ohemleal 
Denver Fire Olay Co. 

Gravel Waahinp Plants 
Stepbena-Adamson Mfp. Co. 

^Co^’s Sons. Adam 

Greaae Cnps 
Cook's Sons, Adam 
Lunkenheimer Co., The 

Grinders, Qieadeal Ore 
]^aun Corporation 
Braun-Xne^t-Heimaan-Oo. 

Grladera, Manmuiold PabMe 
Jedhny Mfp. Co., The 

Grinders, Ore 
Freese A Co., B. M. 
Mine A Smelter Supply Co. 

Grinders, Sample 
Mine A Smelter Supply Co. 

Hammers, Forpini 
■'sday. Go. SnlUvan Ma 

Headframes, Mine 
Amer. Bridge Co. 

Headliphta, Incandescent 
Mine 

Oeneral Electric Co. 
Goodman Mfp. Co. 

Heaters, Feed Water 
Alberper Pump A Cond. Co. 

Holsta, Compressed Air 
Flory Mfp. Co.. S. 

Holsts, Bleetrle 
Allis-Chalmers Mte. Go. 
Brown Hoistinp Madw. Co. 
Chicapo Pnen. Tool Co. 
Flory Mfp. Co., S. 
Hendrie A Bolthoff Mfp. A 

Supply Co. 
Lidperwood Mfp. Co. 
United Iron Works. Inc. 
Vulcan Iron Works. 

Hoists. Friction 
Austin Mfp. Co. 

Hoists, Gasoline 
Lidperwood Mfp. Co. 

Hoists, Mine Compressed Air 
Lidperwood Mfp. Co. 

Hotels, Mine Steam 
lidperwood Mfp. Co. 

Hototo, Portable 
Flory Mfp. Co.. S. 
Hendrie A B<H&off Mfp. A 

Supply Co. 
Lidperwood Mfp. Co. 
Mine A Smelter Supply Co. 
Sullivan Macby. Co. 

Holsta, Skip 
Flory Mfp. Co.. S. 
Lidperwood Mfp. Co. 

Holsta, Steam 
AUiB-Chalmtrs Mfp. Co. 
Flory Mfp. Co., S. 
Hradrie A iBoltbofl Mfp. A 
Supply Co. 

Lidperwood Mfp. Co. 
Mine A &nelter Sejmly Go. 
United Iron Works, Inc. 
Vulcan Iron Worka 

Hose 
Diamond Rubber Co. 
Goodrich Rubber Co^ The 

B. F. 

Hoae, Air 
Denver Bock Drill Mfp. Co. 

Hoae^ Oomtllnn, Hlph 
Knox Mfp. Co. 

Houses, Steri Shaft 
Amer. Bridge Co. 

HydrauUe Trip Controls 
Car Dumper A Bqulp. Co. 

Idlera, Conveyor 
Conveyor Weipher Co. 

Injectors 
Lunkenheimer Co. 

Instrument^ Snrveylu 
Berper A Sons Go.. 0. L. 
Buff A Buff Mfp. Co. 

Inaulatlnp Materials, Bleetrle 
General Bleetrle Co. 

jadeets. Water 
AUiShOialmers Mfp. Co. 

Jigs 
Allia-Chalmers Mfp. Co. 
Mina A Smelter Supply Go. 

Joints, Bxpfmslon 
Alberper Pump A Cond. Go. 

Kilns. Botary 
Arna-Chdmm Mfp. Co. 
Vulcan Iron Works 

Laboratory Machinery 
Braun Coiporatlon. The 
Braun*-Bhedit-Hieimann-Co. 
Denver Fire Clay Co. 
Mine A Smelter Suimly Co. 
Oliver Cont. Filter Co. 

Lacing, Leather 
Schieren Co., Charles A. 

Lamps, Bleetrle 
General Bleetrle Co. 

Lamps, Acetylene 
Justrite Mfp. Co. 

Lead 
American Metal Co. 
American Smlp. A Bet. Go. 
Am. ^c. Lead A Smlp. Go. 
Hardy A Bnperti. Inc.. Chas. 

Liphtninp Arresters 
General Bleetrle Go. 

Une Material, Overhead 
(Bilo Brass Co. 

Linlnp^ Ball and Tube Mill 
Allis-Chalmers Mfp. Co. 
Los Angeles Fonnmr Co. 

Jeffrey Mfp. 
me, A 
'. Co.. 

Oar A ikolP. 

Loaders, Wagon 
Jeffrey Mfp. Co., The 

Loeonaottves, Comprcaasi Afcr 
Porter Co.. H. K. 

Locomotives. Blsctrie 
Goodman Mfp. Co. 
General Electric Co. 
Jeffrey Mfp. Co., The 

Locomotives, Bleetrle Stor¬ 
age Battery 

Atlas Car A Mfp. Co. 
General Electric Co. 
Goodman Mtp. Go. 
Jeffrey Mfp. Co.. The 
Koppd Ind. ~ 

Co. 
Whitcomb Co.. Geo. D. 

LooomoMves, Gasoline 
Vulcan Iron Works 
Whitcomb Co.. Geo. D. 

Locomotives, Industrial 
Gmieral Electric Co. 
Goodman Mfp. Co. 
Jeffrey Mfp. Co., The 
Porter Co, R. R. 
Whitcomb Co, Geo. D. 

Locomotives, Mine 
General Electric Co. 
Goodman Mfp. Go. 
Jeffrey Mfp. Co, The 
Porter Co, R. K. 
Whitcomb Co, Geo. D. 

Loeomotiveo, Steam 
Porter Co, R. K. 
Vulcan Iron Worka 

Log Washers. Magnetic 
Dings Magnetic Separator 
Co. 

Lnbrieators 
Lunkenheimer Co. 

Machine Tools 
Miles-Benaent-Pond Co. 

Mi^etle Pulleys 
Dings Magnetic Separator 
Co. 

Blagnets, Electro 
Dings Magnetic Separator 
Co. 

Magnets, Hlph Intensity 
Dings Magnetic Separator 
Co. 

Magnets, Safety 
Dings Magnetic Separator 
Co. 

Meehanleal Draft Apparatus 
Budreye Blower Co. 

Mechanical Lubricators 
Lunkenheimer Go. 

Metals, Perforated 
Allis-Chalmers Mfp. Go. 
HarrinpUm A Rlnp Ptrfo^ 
atinp Co.. The 

Hendrt<& Mfp. Co. 
Pltteburph ftrforatlnp Oe. 

Meters, Bleetrle Ourrsat 
Genew Bleetrle Go. 

Mills, Ban, Tube and Pebble 
Bod 

Allis-Chalmers Mfp. Co. 
Hendrie A Bolthol Mfp. A 

Supply Go. 
Mine A Smelter Supply Co. 

Mills, Stamp 
Allis-Chalmers Mfp. Go. 
HenMe A Bolthrf Mfp. A 

Supply Co. 

Mineral Magnetic Separators 
Dings Magnetic Separator 
Co. 

Mixers 
Smith BUp. W<M*ks Go. 

Motors 
Allis-Chalmers Mfp. Co. 
Fatftiaalm Morse A Oe. 
General Blectrio Co. 

Motor Generator Sets 
Atlas Car A Mfp. Co. 
Fairbanks. Morse A Co. 
General Bleetrle Go. 

Motor Control 
General Bleetrle Co. 

Motor Trucks 
Chicapo Fneu. Tool Co. 

Mneklag Machines 
Myers-Whaley Co, 

Nettlnp, Wire 
Ludlow-Saylor Wire Co. 

Niekel 
Nichols Copper Co. 

Nodnllxers, Ore 
Vulcan Iron Works 

Oil Cnps 
Cook’s Sons, Adam 
Lunkenheimer ^ Co. 

Oil. Pine 
Hercules Powder Co. 

Ore, Buyers and Sellers of 
Ammican Metal Co. 
Am. Smeltinp A it»Un<iig Co, 
Am. Zinc A Chemical Co. 
Am. Zinc. Lead A Smlp. Co. 
Balbach Smlp. A Bef. Co. 
Bartlesville Zinc Co. 
Grasselli Chemical Co. 
Hardy A Buperti, Inc., Chas. 
Hegeler Zinc Go. 
Illinois Zinc Co.. The 
International Smelting Go. 
Irvington Smeltinp A Be- 

flninp Works 
Mattluesaen A Hepeler Zinc 

Co. 
Phelps, Dodge Coro. 
United Metals Selling Co. 
United States Smelting, Be- 

flninp A Mining Co. 

Overhead Line Material 
General Blectric Co. 

Paekinp 
Diamond Rubber Co. 
Jenkias Bros. 

Paekinp, HydrauUe 
Schieren Co., Charles A. 

Perforated Metals 
(See Metals, Perforated) 

Pipe Fittings 
(kune Co. 

Pipe Fittings, Bronse 
Lunkenheimer Co. 

Pipe, Spiral, Blveted 
Abendrotk A Boot Mfp. Co. 

Pipe, Wood 
National Tank A Pipe Co. 
Psciac Tank A PipeCo. 

Platinum 
Baker A Go.. Inc. 
Bishop A Go., Platinum 

Works. J. 
Powder, Blasting 

Grasselli Chemical Go. 
Hm<ctiles Powder Go. 

Power Plant Bqnlpment 
Crane Co. 
General Blectric Co. 

Power Transmission, Mehy. 
Caldwell Sons 0^ H. W. 
General Electric Co. 
Stephens-Adamson Mfp. Co. 

Preservative, Wood 
(See Creosote) 

Presses, Filter 
Oliver Coat. Filter Co. 
Sbriver A Co.. T. 

Publishers, Technical Book 
McGraw-Hill Book Co. 

Polleys, Mapnetlo 
Dings Magnetic Separator 
Co. 

Pulverisers. Csol 
Jeffrey Mfp. Co, Tho 

Pulverised Coal Systsma 
Bonnot Co., nio 

Pulverisers, Ore 
American Pulveriser <3o. 
Braun Corporation, The 
Bruun-Knedit-Heimann-Co 
Jeffrey Mfp. Co., The 
Mine A Smelter Supply O* 

Pumplu Bngines 
Allis-Cnalmers Mfp. Co. 
Prescott Co.. The 

Pnmps, Aeld 
Oliver Cont. Filter Co. 

Pumps, Centrifui^ 
Alberper Pump A Cond. Co. 
De Laval Steam Turbine Co 
Faiiha^a-Murw A Co. 
Krogh Pump A Ma<diy. Go. 
Mine A Smelter Supply Co 

Morris Machine Works 
Oliver Cont. Filter Go. 
United Iron Works. Inc. 

Pnmps, Deep Well 
United Iron Works, Inc. 

Pumps, Bleetrle 
Alberper Pump A Cond. Co. 
Hend^ A Bolthoff Mfg. A 

Supply Co. 
Keystone Driller Co. 
Krogh Pump A Mchy. Co. 
Oliver Cont. Filter Co. 
Prescott Co., The 

Pumps, Hydraulic 
Pre^tt Co., The 

Pumps, BIUl 
Krogh Pump A Mchy. Co. 
Morris Machine Works 
Oliver Cont. Filter Co. 
Prescott Co.. The 

Pnmps, Mine 
Albert Pump A Cond. Co 
Allis-Chalmers Mfp. Co. 
Fairbanks-Morae A Co. 
Hendrie A Bolthoff Mfg. A 

Supply Co. 
Krogh Pump A Mchy. Co. 
Mine A Smelter Supply Co. 
Morris Machine Works 
Prescott Co., 'Hto 
United Iron Woiks, Inc. 

*amps, Pnenmatle Air Lift 
Sullivan Machinery Co. 

Pumps, Power Pla^ 
^bmger Pump A Cond. Go. 
Fauoanka-Mona A Co. 
Morris Machine Works 
Prescott Co., The 

Mimps. B 
Prescott Co.. The 

Pnm^ Sand, Slime and 
Tallmps 

Box Iron Wks., Wm. A. 
Dorr Co., The 
Krogh Pump A Mchy. Co. 
Morris Machine Woiks 

Pnmps, Sinking 
Krogh P^p A Mchy. Co. 
Pre^tt Co.. The 

Pumps, Steam 
Prescott Co.. The 

Pumps, Vacuum 
Chicago Pneu. Tool Co. 
Conneiravllle Blower Co. Siliver Cont. Filter' Co. 
nllivan Machinery Co. 

BaU Bonds 
General Blectric Go. 

B^. Ught Steel 
West Bail Co. 

Befraetories 
Harbison-Walker Befrac- 
tories Co. 

Diamond Bubber Co. 
Ctoodricb Bubber Co., The 

B. F. 

Rheostats, Liquid 
Ctaneral Blectric Co, 

Riddles, Wire 
Ludlow-Saylor Wire Go. 

Boasters, Ore 
Vulcan Iron Works Co. 

Bolls, Crushing 
(Seo ‘xrashm”) 

Booflnp, Sheet Steel 
Amer. Sheet A nn Plate Co. 

Bope, Rawhide 
S^eren Co., Charles A, 

Rope, Wire 
Amer. Steel A Wire Co. 
Lessen A Sons Bope Co., A. 
Boeblinp’s Sons Co., John A. 

Buies, Measuring 
Lufkin Buie Co. 

Safety Magnets 
Dings Magnetic Separator 
Co. 

SamplMTS, Ore 
Allis-Chalmers Mfp. Go. 
Hendrie A Bolthoff Mfp. A 

Supply Co. 
Mine A Smelter Supply Co. 

Scraper Loaders 
Goodman Mfp. Co. 

Screens _ 
Allis-Chslmers Mfp. Co. 
Austin Mfg. Co. 
Butchart. W. A. 
Jeffrey Mfp. Co.. The 
Mine A Smelter Suimly Co. 
Stephens-Adamson Mfp. Co. 
Stimpson Bauipment Co. 
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Trolley Supplies, Rail Bonds 

Porcelain Insulators 

The Ohio Brass Company 
MANSFIELD, OHIO 

Leschen Wire Rope Is Dependable 
When you buy Leschen Wire Rope you are riot experimenting 
with an untried article, for its ability has been proven by its 
service record. For heavy mine hoisting and hauling and 
for use on steam shovels, excavators, etc., we recom- 
mend HERCULES (Red-Strand) Wire Rope, because 
its unusual durability enables ' 
It to work with marked econ- 
omy under such conditions. 

Established 1857 

A. Leschen & Sons 
Rope Co. 

St. Louis, Mo. {!] 
New Chicago Denver 

Partial List of Prominent Users 
Alaska Juneau Gold Mining Co. 
Anaconda Copper Mining Co. 
Arizona Copper Co. 
Atolia Mining Co. 
Beatson Copper Co. 
Belmont MMling Co. 
Braden Copper Co. 
Chas. Butters Co. 
Butte A Superior Mining Co. 
Cananea Consolidated Mining Co. 

=KROGH- 
SAND PUMPS 

are properly designed and contain the necessary materials to 
make their design practical. Renewable liners and impellers 
of special deep chilled car-wheel iron, as hard as manganese 
steel and equally as durable, and their moderate operating 
speeds are factors of design and construction that you should 
investigate. 

Write for illustrated bulletin No. 79. 

Krogh Pump & Machinery Co. 
147 Beale Styeet, San Framcisco, Calif. 
Sinking Pumps Centrifugal Pumps 
Motor Uriven Pumps—-Dredge Pumps 

I Surface Condensers and | 
I Auxiliaries 
I Send for 

= Alberger Pump & Condenser Co. 
i 140 Cedsr St., New York City 

Chicago San Francisco Philadelphia i 
i gt. Louis Boston 4 1 

alMIIIIIIMnilMIIMlirilllllllllllHIIIIIIIIHIIIIMIIIIIIIIIIIMHIIIIIIIIIIIIIIinillllllllllllMinillllllllllllllllllllllllMIIIIMIIIINIIIIIIIIIHIIIIItllir 

I Automatic, High>Spae<i; Saif* | 
^*^j***^***S Positive Grip. 

r«f{ ne in detoff yan ipfeA ta 

RibUt Tramway Co., Spokane, Wash. 
'riiiniiiiiiiiiiiiiiiiiniiiiiiiMiiiiittiiniiitiiiiiiiiitiiiiiiiMiiMMiniiiMiiiiiiiittiinittintiintiintiMiitMmMiiiiinnMiiinmnttiiiiuiiunNi 

HIIIMIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIinilllllllllllllllllllllllllHIIIMIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIMlinilllllir a Automatic Aerial Tramway | 
Strength | 

Simplicity | 
Economy I 

are achieved in our equipment I 

INTERSTATE EQUIPMENT CORP. | 
_ 25 Church Street, New York City | 

'jiiiitnniiniiHiiiiiiiiiiniiiiiimiiiiiiiiiiiiMiiMiiiiiimiiiMimiiimmnimiimiiimiiiiHiiimiiiiiiuiiiiiimiiMiiiniiimiitnttmimimi 

CENTRIFLIGAL PUMRS 
Siince 1864 we hare been building Centrifugal 
Pumps, Hydraulic Dredges and Steam Engines. 
You can depend upon the Morris reputation. 

Morris Machine Works, Baldwlnsville, N. Y. 
Pittsbwruk Offiee: Harris Pump & Supply Co. 

.Agents In Principal Cities 
.HiHiniiiimiiiiiinniiiiMntmiiiiiiiiiiiMmiipuiiiiiwimiiiniiiiiiHMaiiiisaiseuMitiiuisHiiiinwiiniiiiiiiiiiiiuiiiiiinBmHBuaff 

De Laval 
Steam Turbine Co., Trenton, N. J. | 

Builders of TDRBINX MACHINKBT. ladudiiic Btasai I 
Turbines of all eapaeiUea for high or low-prtaaure = 
steam and for direct oonneetioo. or for bolt or top# = 
drlre. Comploto Turbo-Oonorotor Sott. Centrtriigal = 
Pumpi for all Headi and CapseiUtt. Crntrlfugal = 
Blowers and Air Comprotaora. i 

IPrilo for apwlai buttttku on epporatm In 1 
whieh pom mo intmootod. i 

'MiiitiiiiiiiiiiiiiiimiiiiiiiiiiiiHiiniHiiiiiiiiiiiiiHiiiiiiiiiiiiiiniiittniR 5lllllMllllMliiiiiilllllliilllllilliiililliililiilllliiiiiiilliinTT; 

eiMiininiiimuimiUNWiuiuiuuiiimuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiuiiuiiumiiiiiiiiiiiuuiiuiiiiiniiuiuuuuuuiuiiiiuimiiiiiiit^ 

I T S. MORGAN SMITH'S CO-i 
wJ|l^ York, Pa. 

I Builders of High-Grade Water \ 
I Power Equipment 
I Writt Dept. tor 
1 176 Federal St., BOSTON. 76 W. Monroo 8t..| 

CHICAGO. 405 Power Bldg., MONTREAL. -461= 
Market St.. SAN FRANCISCO V 

**Thm Uniformly good drill StoeF 

A. MILNE & CO. New Yoric 
Boston 

i^\ 
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TIbmtwy 
j««nr iuTte.. The 

tawM P«f entei Metal 
IJMe-OhMaiwe Mfc. Oo. 
<Miceco Fertormtiiiff Oo. 
Sairlafton A Klnr Barter' 
ettnt Oo.. The 

Oeodrlek Mta. Oo. 
nttabivih rerforetinr Oo. 
Onited Iron Worhe. Inc. 

Bween^ Berolvlne 
AUie-X&udmere Jtir. Oo. 
Box Iron Wks., 'Win. A. 
Haninrton A Snf Perlor- 
etinf Oo., The 

tfendrle A Bolthofl Mtr. A 
Supply Co. 

JeSreiy Mtg. Co^ nie 
Stephene-Aduneon Mfr. Oo. 

nereene. Boiled Mot 
liUdlow-Seylor Wire Oo. 

Sereene, Wire 
LudloW'Seylor Wire Oo. 

Seeond-Haad MeehiBery 
(See Seerehllfht Semon) 

Boyle. John Jr. 
Heineken. W. P. 
MendiantB Steel Supply Oo. 
Moree Bros. Mach. A 
Supply Co. 

SMenlain 
Nichole Copper Co. 

Separators, Magnetic 
Dings Magnetic Separator 
Co. 

Steame-Boger Mfg. Co. 

Separators, Magnetic Wet 
Dings Magnetic Separator 
Co. 

Shaft Sinking 
Longyear Co., E. J. 

ShovMe, Power 
Bucyma Co. 
Myere-Whaley Co. 

ShoTOls, Steam, Oas aad 
Bleetrie 

Marion Steam ShoTel Co. 

Skips 
AUis-Cbalmers Mlg. Co. 
Atlas Car A Mfg. Co. 
United Iron Works. Inc. 

Skip Boista 
Jeffrey Mfg. Co.. The 

Slate Working Maehlnery 
Flory Mlg. Co. 

Smelters 
American Smlg. A Bel. Co. 
Am. Zinc. Lead A Smlg. Co. 
Balbacb Smlg. A Bel. Co. 
Oraaselli Chemical Co. 
Illinois Zinc Co. 
International Smelting Co. 
Matthiessen A Hegeler Zinc 

Co. 
Nichols Copper Co. 

Solders 
U. S. Smlg., Bel. A Mg. Co. 

Spouts, Magnstie 
Dings 

Co. 

Sharpeners, Drill 
SalUTan Machinery Co. 

Sheet Iron Works 
Hendrick Mlg. Co. 

Sheet Steri, Bla^ or Gal¬ 
vanised 

Amer. Sheet A Tin Plate Co. 

Shoveling Machines 
Myers-Whaley Co. 

Shovels, Eleetle 
Marion Steam Shovel Co. 

Magnetic Separatm' 

Steam Specialties 
Crane Co. 

Steel, Drill 
Milne A Co.. A. 

Bteid. BoUow A Solid 
Milne A Co.. A. 

Forged 
Manganew Steel Forge Co. 

Steel, Structural 
United Iron Works. Inc. 

Steel. Tool 
Milne A Co.. iL 

Superheaters 
Power Specialty Co. 

Switchboards 
AUis-Chalmers Mlg. Co. 
General Electric Co. 

Hendrle A Bolthoff Mfg. A 
Supply Oe. 

Switehboarda Telephone 
Stromberg-Oorlson Td. Mf|g. 

Oo. 

Tanke, Start 
Caldwell Co., Inc.. W. E. 
United Iron Works, Inc. 

Tnrblnea, Steam 
AUis-Chalmers Mfg. Oo. 
General Electric Co. 

Turbines, Water 
AUis-Chalmers Mlg. Co. 
Smith Co., S. Morgan 

Tumtahles 
Easton Oar A (Sonet. Co. 

Tanks, Wood 
Caldwell Co., Inc.. W. B. 
Mine A Smelter Supply (X>. 
National Tank A Pipe Oo. 
Pacifle Tank A Pipe Co. 

Talves 
(h-ane Co. 
Jenkins Bros. 
Lunkenheimer Co.. The 
Whitcomb (k>.. Geo. D. 

Tapee, Measuring 
Lulkin Rule Co. 

Valves, Cheek 
Lunkenheimer Co.. The 

Trtephonee, Mine 
Strcmberg-Carlson Tel. Mfg. 

Co. 

Talvee, Globe 
Lunkenheimer Co., The 

Thickeners 
Dorr Co„ The 

Valves, Blow-off 
Lunkenheimer Co.. The 

Timbers, Steel Shaft 
Amer. Bridge Co. 

Valves, Non-Return 
Lunkenheimer (k>.. The 

Tin A Teme Plates 
Amer. Sheet A Tin Plate Co. 

Valves, Pop Safety 
Lnnkenbrtmer Co., The 

Trartt Work, Namw Pangs 
Easton Cer A Const. Oo. 

Valves, Pnmp 
Jenkins Bros. 

Tractors 
Tubs Manufacturing Co. 

Trsmwaya, Wire Rope, Aerial 
Interstate Bonipment Corp. 
Lesrtien A Sons Rope Co., A. 
Riblet Tramway Co. 
Roebling’s Sons (k>.. J. A. 

Valves, Bnbber Pump 
Diamond Rubber Co. 
Goodrich Rubber Co., The 

B. P. 

Vrtves, Throttle 
B^nox Mfg. Co. 
Lunkenheimer Co., The 

Transformers, Electrle 
AlUs-Cbatmers Mfg. Co. 
General Electric Co. 

Water (Tolnmns 
Lunkenheimer Co.. The 

Trolley Line Material 
De Laval Steam Tmbine Co. 
General Electric (3o. 
Ohio Brass Co. 

Tobe Teeters, Magnetic 
Dings Magnetic Separator 
Co. 

Water Softening A Purifying 
Apparatus 

Sewe A Sons Co.. Wm. D. 

Water Wheels 
Smith Co. ,S. Morgan 

Welders, Portable Electrle 
Ohio Brass Co. 

Tnngsten 
Haray A Buperti, Inc., Cbas. 

Wheels A Axles, Car 
Watt Mining Car Wheel Co. 

Turbines, Hydraulic 
Allis-Chalmere Mlg. Co. 
Smith Co., S. Morgan 

Wheels, Oar 
United Iron Works. Inc. 
Watt Mining Car Wheel Co. 

Hendrle A Bottheff Mfg. A 
Supidy Oo. 

Lunkenhetmer 0*.. The 

Ludlow-Saylor Wire Oe. 

Special Shape 
Amer. Steel A Wire Oe. 
Roebllng'B Sons Co.. John A. 

Wire, Insulated 
General Electric Co. 
Goodri(d> Bnbber Go^ Tha 

R P* 
Roebliing’a Sous Co., John A. 
Stroaberg-Carlson M. Mfg- 

Oo. 

Amer. Steel A Wire Co. 
Stromberg-Oarlson TBI.Mfg. 

Co. 

Wire Rope Flttli 
Boebling’s Sons 

Wire Rope SHags 

John A. 

Wire WeldlM 
Hoebling’s Sons Oo.. John A. 

Wood Preservative 
(See “Creosote’^) 

Wrenehee, Alligator 
Roebling’s Sons Oo., Jeha A. 

Zinc 
American Metal Oo. 
American Smlg. A Ref. Oe. 
Am. Zinc, Lead A Smlg. Oe. 
Grasselli Chemical Co. 

Ztaie Dast 
American Metal Oo. 
American Smlg^ A Bef. 
Am. Zinc A Ohemlcal Ce. 
Bartlesville Zinc Co. 
GrasaelU Chemical Oo. 

Zinc Oxide 
American Metal Co. 
Am Zinc A Chemical Ce. 
BatrtleeTllle Zinc Co. 

Zinc, Sheet 
Oraeselli Chentlcal Oo., The 
Illinois Zinc Co. 
Matthlnmen Hegeler Zinc 

CO. 

If ’s Direct— 

'^HE SHORT WAY between the man 
-*■ with mining equipment to sell, and the 

buyer, is Engineering & Mining Journal. 

When you have idle machinery to dispose 
of advertise it in the Searchlight Section of 
the Engineering & Mining Journal. No 
trouble; no delay; very little expense. 

'"Searchlight'' Service 

Secures Satisfactory Sales 
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Steamproof—^Leather Belting | 

Taautlea: 
Bristol, Tenn. 

I RraB^M •Bd DIstrlbaton tai all laaitar sltin ttroashoat the WorU I 

iiiiiiiiiminiiiHiiimnmiiiiiiiiiiiHitmiiiiiiiiuiiiiiiiiiiMiiiiiiiiiiiuiiintiiiiiimiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuniiiimitniHiiiiiHir, 

iuiiiiiiiiiiniiiminmimiimiiiiiiiiiiiiiiiHHiHuiiMniiMiiiiiiiiiiiiiiHiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiHiiiiHiHiuKiuiiii!: 

Half a million dollars worth of 
well selected stocl^ constantly 

maintained, and an organisation keyed 
up to the theory that plant efficiency u 
measured by the number of orders 
shipped on the day of receipt, accounts 
for Caldwell service. Let us figure on 
your requirements.- 

H. W. CaldweU & Son Co. 
LINK-BELT COMPANY, OWNER r Chicago, 17th St. and Western Ave. 

DALLAS. TBZAA tSt Natal Sliwt 
NEW TOBH, ISS Braadvajr 

I ROBINS CONVEYING MACHINERY | 
i Our Hand-book ol Conveyor Practice describes the successlul solu- i 
= tion of many materials-bandlinE problems. Write lor a copy. = 

I ROBINS CONVEYING BELT COMPANY | 
1 New York. 13 Park Row Chicaim. Old Colony BnildinK 1 
I Salt Lake City. Newhonse Bids. Pittsbnrgb, Pa., Union Arcade Bldg. = 
= San Francisco, The Griffin Co. Toronto. Gutta Percha 1 
I A Rubber, Ltd, Birmingham. Ala., C. B. Davis Eng. Co. | 

HiiiiiiiHiiiiiiniiiiiiiiiininHiniiiiiiniiiiitiiiiiiiiiiniiiiMiiHiniMiiMiiiMiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiniiiiHiiiiiiiiiwiiniiiiiiiiiiiiHS 

NEW YORK 
ENGINEERING CO 

2 Rector Street, New York 

Gold and Tin 

DREDGES Ball Bearing Belt Conveyors 
Trump Measuring and Mixing Machines 

Merrick Conveyor Weighers for Belt Conveyors EMPIRE*’ PROSPECTING DRILLS 
Placer Mining Machinery 

Writm for thm Catalogs 
The Ckmveying Weigher Co. 

Don’t Cling 
to Hand Shoveling 

^iMaatiiniiiiiiiMiHiMiiimiiHiiiiiiiitiiiiniiiiiiiitiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiniiiiMiiiuiiiiiiiiiniiiiiiiiiiiuimtiiiintiiMMiMiHNiim 

When there is an established and 
standard shoveling machine completely 
applicable to your work—^the MY'ERS- 
WHALEY. 

Your regueat 
brinffs the 
Catalog. 

MYERS-WHALEY CO. 
Knoxville, Tenn. 

DREDGES FOR GOLD AND TIN 
UNION CONSTRUCTION CO. 

351 California St., San Francisco, Cal. 

Neill Jigs—Union Chum Drills 

I Locomotive Crones Tromroils A Trolleys 
H Grab Buckets Overhead Tr. Cranes 
i Drag-Line Buckets Pillar A Jib Cranes 
I Electric Hoists Heavy Dock MachhM^ 

THE BROWN HOISTING MACHINERY CO. 
I Cleveland, Ohio 

MmtttmtimmrtmitnmmtmmmiiHitHtmtimmNiiimtHNiiiuttiiiitiiiiiiiiiiiiiiiiiiinimtmiinitttmtitttitntttiiiinuttiMiHHHe' 

-“Marion” Quality 
Maintained With 

Increased Production 

The Marion Steam Shovel C!o. 
Marion, Ohio, U. S. A. 

■GOLD DREDGES I 
Taka Ben Trsei Tractors. Taba Ceatrlfogal Paaipe. 

THE YUBA MANUFACTURING COMPANY 
Werkst Maiysvine. CaL Salca Ofllees: 433 Callfaraia Strcst 
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TOO M4NY 
Electric Mine Hoists, Leadville Hoists, Timber Framers, Denver Sirens in stock 
the Boss says sell them at about HALF PRICE. Hurry. 

The William A. Bax Iron Works Co., Denver, Colorado 
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ECONOMY OF OPERATION 

fyrite us for complete information 

OLIVER CONTINUOUS FILTER CO. 

501 Market St. j}W.4idSt. iiSouthamptoa Row 

BUCKEYE 
Economical 
Mine Fans 

Correct design and bigrh grade 
construction are the two big 
reasons lor the economy of 
Buckeye Disc Mine Fans. 
They require no attention 
except occasional oiling. 
These fans have 12 blades. 
They run smoothly and 
quietly at high spekis. 

Ask for Bulletins. 

I Buckeye Blower Co. 
• Columbus, Ohio 

.TiinittiiiinitiiiiiiiiiiiiiiMiiiiiiiiiiitiiiiiiiiiiiiiiiMiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiuiiimuiiuiiiiiiiiif'iniitiitiiiMiiMniiinB 

I Write for cattUogue, atating /titration problems. M 

T. SHRIVER & CO. . 1 
I 826 Hamilton St.. Harrison, N. J. 1 
^uiitiiiiiiiiiiiMiiiiiiiiiiiiHiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiimiiiiiiiiiiitiiiniiiiiiiiiiiiiiiiiiitiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiS 

Blowers Exhausters 

The* Connersville Blower Go. 
Connersville, Ind. 

Boosters : Pumps 

Our Mr. Geo. L. Buff, rears ago, made whole transits 
br contract for Stackpole & Son, who, from 1860 to 
1870 held the record for the best. 

Send for Catalogue 29. 
Buff A Buff Mfg. Co., Jaunaica Station, Mass. 

Chicago, 231 Kh W.I1| 8t. 40 Der SL, Nwr York 
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The illustration at the left shows two 
Dines i'lilley Type Maenetic Separa¬ 
tors handline -2(1 tons per hour at 
I'helps Dodee I’laiit, Tyrone, New 
Mexico. A primary separator is in¬ 
stalled at head end of conveyor; a 
si‘condary pulley is sui)i)orted above 
itelt. Clo.se-up view at ri«ht shows 
another in.stallation of specially ar- 
raneed Dines Pulley Type Maenetic 
Sei>arators. 

Even where repairs cost nothing 
Magnetic Separation pays 

IF the elimination of crusher repairs was the only saving that 
could be credited to Dings Magnetic Separators, many of 

the 3,000 Dings installations that are today in service would 
never have been installed. 

What repairs magnetic protection will eliminate is a matter of 
chance. Perhaps a big repair will be avoided during the first week 
of operation—perhaps the actual repair costs eliminated will be 
small. 

But, however small the breakage, one thing is certain; there will be 
a shutdown—and shutdowns are invariably expensive. Time is 
wasted; labor is wasted: production is dwarfed. That’s why mag¬ 
netic separation pays even where repairs cost next to nothing. 

How far have you gone into thp broad subject of Magnetic Sepa¬ 
ration? Protection of crushing machinery from tramp iron in con¬ 
veyed material, though vital, is only one of many uses to which 
Magnetic Separation is put in mines, mills and smelters. Why 
not consult Dings Engineers, pioneers in magnetic separation ap¬ 
plication, asking for detailed information under one or both of 
the following headings: 

1—Mechanical—protecting crushers, etc. 

2—Chemical—reducing ores, refining, etc. 

^gneiieSiiparalovOo^Specialisls ia 

DINGS MAGNETIC SEPARATOR CO., 673 Smith St. 
NEW YORK DENVER RICHMOND 

52 Vanderbilt Ave. 1718 California St. 1005 E. Main St. 

, Milwaukee, Wis. 
DETROIT 

805 Hammond Bldg^ 



ar vLaces 
TheWitwatersrand in South Africa, 
is a long, long way from the U*S* A. 
but Diamond Conveyor Belts are 
just as conspicuous there as at 
home. 

Here are three photographs show^ 
ing Diamond Belts on different in¬ 
stallments of the City Deep and 
Roodeport United Mining Com¬ 
panies. 

Notice the size of the rocks in the 
lower illustration and how straight 
the belt is running. 

Some large users have been stand¬ 
ardizing on Diamond Belts for 
twelve years, placing their orders 
by cable several months in advance 
of the time when the belts are act¬ 
ually needed.The increasing volume 
of orders indicates that users are 
not sparing in praise A\hen talking 
with their mining friends. 

Try a Diamond on one of your 
conveyors. Judge it by the service 
it gives. 

The Diamond Rubber Company 
IncerparatMl 

odkron, Ohio 




