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The Belmont Camp, Nevada 
By Wiison W. HucHes* 

SYNOPSIS—The Belmont camp, originally or- 
ganized as the Philadelphia mining district,, was 
discovered in the early 60’s, and mining was be- 
gun in 1864 on the Transylvania claim. The 
district was a large silver producer, the ores being 
treated by the Boss continuous pan process. There 
was a period, from 1885 to 1906, when the camp 
was dormant, and after this time mining began 
to grow until it reached the present stage of ts 
development. The character of ore deposits and 
minerals is discussed. 

The old mining camp of Belmont, Nye County, Nevada, 
was discovered in the early 60’s, and the first mining of 
any consequence was begun in 1864 on the claim known 
as the Transylvania. ‘The organization of the district 

MILL OF THE MONITOR-BELMONT MINING CO. 

as the Philadelphia mining district took place the fol- 
lowing year. From this date to 1885 Belmont held rank 
as a large silver producer, with an estimated output 
of more than $15,000,000 during the twenty or more 
years of its activity. In 1885 the declining price of 
silver, together with increased cost of pumping as depth 

*Superintendent, Monitor-Belmont Mining Co., Belmont, 
PV, 

was attained and the lower grade of the deeper ore, forced 
a suspension of the work and the mines were closed down. 

The old operating companies made use of the Boss pan- 
amalgamation process for ore treatment, and for the carry- 
ing out of this process there were three large mills in 
the camp, of solid brick construction, with tall brick 

smoke-stacks that even now dominate the landscape. 
So far as can be ascertained, the ores treated were silver 
chloride, with some stetefeldite and other sulphides. The 
value of the silver content varied from $25 to $250 

per ton, which, with silver at the price of those times, 
would give approximately a minimum of about 25 oz. 

From 1885 to 1906 the camp was dormant. In the 
latter year the present owners acquired an interest in 
some of the old properties and after another eight years 
were able to find the old owners and obtain title to the 
holdings they now control under the title of the Monitor- 

OLD HIGHBRIDGE HEADFRAME, STILL IN USE 

Belmont Mining Co. This company now controls all the 
old district, comprising 33 claims, water rights, mill 
rights, ete. Electric power was brought into the camp, 
and the erection of a 100-ton mill to treat the old dump 
was begun, while exploration and development of the 
underground workings was in progress. 

The mill, completed in 1915, was actively at work 
during 1916. Flotation treatment of old silver dump 
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ores that had been exposed to the weather for at least 
30 years presented problems that were of a highly in- 
teresting nature technically, but they were all solved up 
to a point where the dump treatment was economically 
possible. The average tonnage of 120 tons per day of 
24 hours is crushed by ten 1600-lb. stamps. 

The early workers had left a large amount of under- 
ground work already accomplished, which, although filled 
with water to a considerable height, was of much assist- 
ance in the development of the property. The three 
main shafts, of which the Belmont and High Bridge 
verticals were connected at the 300-ft. level by a 1600-ft. 
drift, were in excellent condition. Up to date they have 
been unwatered to the 200-ft. level, and the timber is as 
good as the day it was placed in position. The Belmont 
shaft was equipped with a Cornish pump and large, 
steam-driven hoist which, according to the wood contrac- 
tor of those days, used an average of 12 cords of pine 
wood per day for a period of over 12 years. The wood 
cost $7 per cord delivered at the boilers. The pump 
column, of riveted pipe, was found rusted out, but on the 
200-ft. level the old bob was standing sentry as it had 
been left when the water rose above it. The 200-ft. level 
was in excellent shape, with heavy stulls in the old stopes 
still capable of carrying their load. 

THE SHarr AND Its ConpDITION 

The High Bridge shaft is a three-compartment, heavily 
cribbed structure. The cribbing is of 6-in. sawn lumber 
12 in. wide, the wall plates being 17° ft. long and the 
end plates 6 ft. long. The compartments are divided by 
buntons of the same material. Guides, 5 in. square, are 
fastened to the buntons and end plates by heavy lag- 
screws. The north compartment, previously used as a 
manway, was found to have had all the ladders removed 
from it. A new ladderway was installed, and the bottom 
of this compartment was found at 135 ft. There was 
apparently no connection between the ladderway and the 
mine. About 75 ft. down it was noticed that there was 
a considerable amount of what looked like plank and 
rope mixed up in the south hoisting compartment, so a 
hole was cut from the ladderway through the buntons, 
and it was found that there was a station at this level 
‘opening only into the south compartment. Here was 
found the old hoisting cage sitting on the chairs, with 
about 300 ft. of 3-in. manila cable piled on top of it 
where it had fallen when rotted off the hoist drum above. 
The station was well timbered and in good condition, 
with the old wooden, iron-strap rails running into the 
drift a distance of 250 ft. Evidently some station tender 
of artistic ability had been a great admirer of Gen. 
Stonewall Jackson, since his portrait showing him of 
ferocious aspect, attired in a top hat with waving plumes 
and carrying a curved and lengthy sword, was penciled 
on one of the posts, in addition to other creations of 
the same artist. 

THE CHARACTERISTICS OF THE VEIN 

The timber truck, ore cars with the ends nearly holed 
through by the candlestick points, an empty bottle, etc., 
were evidence of the former occupation and work that 
had been carried on. The old stopes on this level showed 
the kind of highly selective mining that the old miners 
used to carry out. Fills in the stopes and stacks in 
the levels gave ore of profitable grade for the present 
system of treatment. The vein in this level was found 
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to be 20 ft. wide and of milling-grade ore, so far as 
could be determined. The cage is at present in use and 
running on the same old guides. Conditions on the 200- 
ft. level were about the same as on the 75-ft. level. 

The development of the property is to be carried out 
thoroughly and promptly. A compressor and air drills 
are being installed, and the mill is changed ‘so as to meet 
the requirements of the ore. The Highbridge-Belmont 
vein averages from 3 to 20 ft. in thickness and has been 
proven for a length of 2400 ft. The depth, as shown 
by the old workings, is at least 500 ft. in’ the Belmont 
and Highbridge shafts, but of course there are no data 

THE HIGHBRIDGE VEIN AT THE SURFACE 

on the value of the ore in the vein below this point. 
Another vein, the Eldorado South, has been opened by 
workings to a depth of more than 500 ft. and over a 
length of 1400 ft. The Arizona vein is known over a 
length of 1000 ft. and a depth of 200 ft. The company 
intends to develop vigorously all these possibilities. 

The geology of the portion of the district owned by the 
Monitor-Belmont Mining Co. may be briefly described as 
quartz veins and lenses occuring in slates and limestones 
at or near their contact with intrusive siliceous granites. 
The alteration of the intruded rocks to mica schists and 
jasperoid is noticeable. The metallic minerals occur in 
the quartz as bunches; no banding has been noticed. 
The silver contents are chiefly derived from stetefeldtite, 
an argentiferous antimonial copper ore, with lead and 
silver carbonates, silver chloride, ete. 

The camp is 51 miles from Tonopah, which is the 
nearest railroad point and from which all freight has to 
be hauled by auto truck and horse teams. Early-day 
supplies were hauled by ox wagon from Sacramento, 
Calif. Belmont at one time was the county seat of Nye 
County and still retains the fine brick courthouse as a 
tangible sign of her former grandeur. Ten thousand 
people lived and worked in the district then; now her 
population numbers about 80, but she has hopes. 
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Pneumatic Concentrator and 

Amalgamator 
By FrAnK A. STANLEY* 

The accompanying illustrations show a pneumatic con- 
centrator and amalgamator consisting of a helical conduit 
in which a circular air current is produced by an exhaust 
fan at the conduit terminal, the speed of the air current 
being varied as desired to suit the fineness of the gold to 
be amalgamated. 

The material, which is finely pulverized in order to 
entirely free the gold, is fed at the intake in predeter- 
mined quantity, at a rate so that the air current will 
‘arry it in suspension in the form of a cloud throughout 
the whole length of the conduit. Mercury-charged eddy- 

ing chambers are attached outside the path of the circular 
air current along the bottom of the conduit opposite each 
complete circle; and a set of revolving agitators are 
operated in each of these chambers to assist amalgamation. 

The centrifugal force imparted to the finely pulverized 
material by the circular air current causes the heaviest 
material to crowd closest to the outer wall of the conduit 
and to leave its helical path on reaching the openings 
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ings and a total length of air passage of 210 ft. The 
cross-section of the conduit is rectangular in form, and 
the sections are constructed of sheet metal with flange 
and bolt connections along the horizontal center line. 
This enables a conduit of any desired length to be built 
up or readily taken apart. 

The intake is in reality a horizontal extension of the 
first section of the conduit, and here the air is taken 

in to be drawn through the entire conduit with a speed 
dependent upon the nature of the material. The ground 
ore is introduced through a branch pipe over the mouth 
of which is placed a sieve, while directly above this sieve 
there is a hopper with a loose bottom, which is regulated 
to control the quantity to be fed. By means of the sieve 
the material is agitated and delivered into the conduit 
in a finely divided condition. Motion is imparted to the 
hopper bottom in the sieve by means of a camshaft, which 
agitates the sieve, which in turn actuates the hopper 
bottom. 

The amalgam chambers extend across the entire 
width of the conduit, and perpendicular to each chamber 
there is a series of agitators calculated to facilitate 
amalgamation. These agitators are driven by spur-and- 
bevel gearing by a central shaft, an arrangement that 

OPPOSITE ENDS OF THE PNEUMATIC CONCENTRATOR, FEED END AT THE LEFT, DISCHARGE AT THE RIGHT 

to the eddying chambers—the heaviest gold first and the 
finer gold later on as it acquires accelerated centrifugal 
force and the full speed of the circular air current. 

The design of the apparatus will be understood by 
reference to the illustrations, the first showing the feed- 
ing and the last the discharging arrangements. The 
exhaust fan is connected with the discharge end, which 
produces the circular air current for carrying the material 
through the apparatus. These views show the series of 
mercury-charged vessels along the bottom of the amalga- 
mator in which the gold is amalgamated. 

The line drawing shows important features of con- 
struction. To the lower part of lower sections are 
attached the amalgam chambers. Each 

them complete one turn, or 

In the machine illustrated there are 20 wind- 

section is 

so formed that two of 

winding. 

21 Mill St., Reno, Nev. 

simultaneously drives all the agitators in all the chambers. 
Zach of the agitators is provided with projecting fingers 
which extend to the top of the amalgam chamber. 
The vessels may be removed, emptied and recharged 
with mercury. 

It will be seen that there are few moving parts to 
break down or wear out. Instead of centrifugal force 
being imparted to the material, this force is created by 
the air current produced by suction of the exhaust fan; 
so that the material, instead of traveling where it is 
pushed, is in reality drawn through by suction and fol- 
lows the current. The particles of material are therefore 
free to change their relative position in the current under 
the influence of centrifugal action. 

With this air current produced by suction, the baro- 
metric pressure is different at every point and increases 

gradually from center to circumference and is at all 
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points lower than the external atmospheric pressure. 
These conditions greatly facilitate the separation of the 
gold by centrifugal force. 

The material must be pulverized to a state of fineness 
so that the coarsest particle of gangue will not be heavier 
than the finest particle of gold to be separated. The 
pulverizing should be done by. impact crushing, so that 
the gold, being malleable, will flatten, while the gangue 
will pulverize. A particle of gold and a particle of 
gangue each passing 150-mesh would be easily separated 
because the gold will be about eight times heavier than 
the gangue. In the same proportion any particle of 
gold up to eight times smaller than 150-mesh—that is, 
up to 1200 to the inch—will be collected in the eddying 
chambers and amalgamated. The agitators in the eddying 
chambers are intended to agitate the concentrates in 
order to bring the gold into intimate contact with the 
mercury which is below the concentrates and entirely 
away from the path of the circular air current. 

Gold recovery is practically uniform when once the 
machine is regulated for the particular material. If 

yea go 
ey 

g 

SECTIONS OF THE PNEUMATIC CONCENTRATOR 

the gold is coarse, a 15-ton amalgamator may be speeded 
up to 20 tons per day, and if the gold is fine, the speed 
may have to be reduced to 12 tons per day. If there is 
any gold left in the tailings, the speed of the machine 
should be reduced until the exact point is reached when 
all the gold is recovered. 

Actual results obtained with this machine show that 
from 95% to practically 100% of the gold can be re- 
covered. The following test data are characteristic of 
numerous runs: 

First Run Second Run 
oO 

n 4/0 

ee ee 98. 400 89.900 
Second five amaleam Pans. .......2ccccrcsveceee i .940 6. 480 
Ce eee ee eee eee eee . 005 2.210 
Pourth Give AMAIBAID PADS. . .....-5-00000 5 vos ve cc sie . 004 1. 200 

99.349 99.790 

A pneumatic concentrator may be constructed on 
practically the same principle as the machine already 
described. 

The concentrates are collected in side-compartments 
provided, from which they are discharged automatically 
through the channel by way of the counterbalanced 
gates, which in consequence of the suction are held 
closed until the weight of the accumulated concentrates 
overcomes the suction, when the gates open to discharge the 
material and then automatically close. By means of side 
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openings counter-currents may be effected, and in this 
way the discharge of the concentrate can be regulated. 

The machines illustrated and described are the develop- 
ment of C. T. Heisel, 4 St. Clair Ave., Cleveland, Ohio, 
and are in practical operation in Reno, Nev., where 
several runs have been made on ores from Rye Patch, 
Nev., Breckenridge, Colo., Bodie and Big Pine, Calif. 

The Duty on Tungsten 
A plea for the retention by the Senate of the 10% 

duty provided for tungsten ore by the House rev- 
enue bill was made before the Committee on Finance 
by A. P. Ardourel, representing the producers of tung- 
sten ore in Boulder County, Colo. In addition to his 
testimony, Mr. Ardourel summed up the tungsten situ- 
ation in the following concise statement: 

The average cost of production in Colorado is $16.50 per 

unit. A unit is 20 lb. of tungstic acid. 

Reasons for this high cost: 1. The large amount of devel- 

opment work necessary to keep up production. 2. Because 

the ore comes in lenses and not in ore shoots. 

The cost of the ore laid down in New York from Bolivia 
is $8 per unit. The reason for this low cost is that the 

tungsten veins in Bolivia occur in continuous ore shoots, and 

the large amount of development work is not necessary to 

keep up production. There should be a tariff of $10 per unit 

placed on the ore coming from Bolivia, which ships about 

600,000 lb. per month of 60% product, making 18,000 units of 

tungstic acid per month. At $10 per unit, this would produce 

$180,000 per month or $2,160,000 per year revenue. 

Other reasons why a tariff should be.levied: First. Our 

mines should be developed, because this Government should 
know that we have sufficient tungsten to make the necessary 

high-grade steel to turn out our munitions of war, and it is 

impossible to do that without tungsten tool steel. There will 

be very little development done because our miners know of 

the cheap product coming in from Bolivia. He never knows 

when the price may drop to $10 per unit. Second. This cheap 

product comes direct to the large manufacturing establish- 

ments, which are reaping enormous profits from this war. 

The price received for tungsten tool steel is $2.50 per Ib., 

while the tungsten it contains is but 18%. Eighty per cent. 

of the tungsten ore produced in Colorado is produced by small 
leasers, and they are entitled to protection. Most of the 

mines, it is true, are owned by these same steel concerns 

which buy the cheap product from Bolivia, and thus bring 

pressure to bear upon our miners, constantly reminding him 

of the fact that the companies can get all the tungsten ore 

they need from Bolivia at a much lower price than they are 

now paying here. And it is a fact that they are paying the 

miners of Colorado on an average of $17 per unit for 60% 

product, which proves conclusively that a tariff of $10 per 

unit will not work a hardship on anyone. 

The output in the United States averages about 19,000 units 

per month. This could be easly doubled if the miner could 
feel assured of a price near $20 per unit. Of course, it is 
well known that this high-grade tool steel is not used by the 

common people of the country, but is consumed by the large 

establishments. 

The horizontal increase of 10% in tarriff duties ap- 
plies to all imports of ores or metals with the exception 
of the ores of platinum metals, platinum itself, or as it 
may be fabricated into plates, sheets, wire, sponge, vases 
and apparatus for chemical uses. 

ay 

The Bureau of Standards, Department of Commerce, Wash- 

ington, D. C., is undertaking to compile the present state of 

knowledge and practice concerning the numerical values used 

by engineers and others for the properties of metals and 

alloys, with a view to making generally available the most 

acceptable values of these constants and also as a basis for 

further experimental investigation. Information is sought 
in the cases of all metals of the numerical values considered 

representative of and fair to the material for technical prac- 

tice, rather than special values; as for instance the highest 

tensile strength, etc., that may be obtained . The bureau 

would appreciate all codperation in assembling these data, 

which will be of great service in framing and interpreting 

specifications involving the use of metals. 



June 9, 191? ENGINEERING AND MINING JOURNAL 

The Mining Industry of Peru 
By F. C. 

SYNOPSIS—A detailed account of the produc- 
tion of minerals in Peru, together with a descrip- 
tion of present activities and opportunities for 
expansion. Progress has been hindered in former 
times by wars and governmental changes and 
latterly through lack of European capital. Trans- 
portation from the cordilleras is a problem to be 
solved before extensive development is possible. 

Nothing can give a better idea of the development of 
an industry than the statistical data referring to it. 
The mining industry in Peru, which acquired a large 
impulse during the reign of the Incas and enabled them 
to accumulate immense fortunes, did not decline during 
the period of the Spanish colonization but after inde- 
pendence. Civil war on the one hand and the easy way 
of making money from the guano and nitrate deposits 
on the other resulted in our not paying attention to the 
mining industry, which needed greater efforts and more 
capital to produce satisfactory results. 

After the disastrous war with Chile the Peruvian 
mining industry was reéstablished, but only during the 
last 15 years has the progress reached more than an 
indication of its possibilities. One of the factors that 
have contributed largely to this increase is the liberal 

STATISTICS ON PERUVIAN METALS PRODUCTION, 

No. or 
Value of Claims Workmen_ Gold, Silver, Copper, Lead, 

Year Product Registered Employed Oz. Oz. Tons Tons 

1904 $6,693,796 Bae nus ss 19,244.02 4,642,900 9,504 2,209 
1905 9,142,555 8,840 12,681 24,879.54 6.115.820 12,213 1,476 
1906 12,725,560 9,782 13,961 39,928.94 7,364,600 13,474 2,569 
1907 15,595,870 29,582 16,936 24,911.56 6,660,160 20,681 5,525 
1908 12,091,205 33,484 16,849 31,283.54 6,371,980 19,854 2,633 
1909 13,692,5 22853 tt 17,739.08 6,649,145 20,068 2,093 
1910 16,866,060 Mee vee 22,670.16 4,885,131 27,375 1,866 
1911 18,498,075 21,656 ...... 23,726.82 9,255,043 27,734 2,209 
1912 23,193,815 19,719 18,610 45,788.60 10,385,751 26,970 4,050 
1913 22,474,030 20,843 19,516 45,756.58 9,578,306 27,776 3,927 
TOUS DRONE sh asicde. ~wsweas SR, Ge Skate swede feeuen 
TOUR BRONGETE Gcacce | saevee 56,952.00 GjASGCOe oii cece 

mining legislation. In this connection may be mentioned 
the mining code of 1900 and the construction of various 
railway lines with the assistance of foreign capital. 

The question is frequently asked why no national 
capital is invested in this industry. The reason is to 
be found in the want of commercial education among 
the general public, who confuse the past with the present 
and who believe that mining is a game of hazard. 
Another hindrance to the development of the mining in- 
dustry in Peru with national capital is the lack of means 
of easy communication, most of the mines being in the 
cordillera or in the montana; that is, either in the moun- 
tain range of the Andes or the virgin forest on the 
eastern slope. Transportation is necessary across a 
mountainous country where the construction of railways 
would be very expensive and where considerable capital 
would be needed for the working of the mines. In my 
opinion the transportation problem may be solved by the 
installation of suitable cableways. 

The mineral production of Peru, in the period from 
1904 to 1915, is as shown in the accompanying table. 
The auriferous zone lies in the southeast and is formed 

by the Silurian basin covering great portions of the 

*Professor, School of Mines,. Lima, Peru. 

Fucus* 

provinces of Sandia and Carabaya of the department of 
Puno and Quispicanchis and Paucartambo of Cuzco. 
The gold is found in veins and placers. 

The Santo Domingo mine, owned by an American com- 
pany, has exported metal to the value of $8,000,000 and 
is far from being exhausted. Nearly all the rivers of this 
zone carry gold into the Inambari River, the great 
artery of that region, from which the Indians recover 
about 152 kg. per year, valued at $100,770. Every year 
during the dry season they descend to the virgin forest 
(montana) to gather coca leaves, and on the banks of 

the rivers they build a floor. In the next dry season 
they pick up the stones and wash the material that has 
settled in the crevices in a sluice covered with a sheep- 
skin, finishing the washing in pans (bateas). 

In the province of Cotabambas, department of Apu- 
rimac, there exists a very rich mine called “Ccochasay- 
huas,” belonging to the Cotabambas Auraria Co. This 
mine produces at present about $20,000 worth of gold 
per month. In the coastal zone of southern Peru the 
Andaray and Posco mines are to be found. These be- 
long to a Chilean company which has not been able as 
yet to produce an output. In the vicinity of Cerro de 
Pasco, in the ravine of La Quinua, the mines of the 
New Chuquitambo Gold Mines, Ltd., are situated, and 

their production at present is about $3000 oz. per annum. 

1904 TO 1915 

Anti- Bis- Van- Tung- Mer- 
mony, muth, adium, sten, cury, Salt, Borate, Coal, Petroleum, 
Tons Tons Tons’ Tons Oz. Tons Tons Tons Tons 

etaa ‘atten ‘ieetne 18,545 2,675 59,920 38,683 
go Cidas Cesarean ceseeee 49,438 21,038 1,954 76,308 49,700 

ae .- hbolie scien Sena 73,474 20,226 2,598 79,769 70,832 
114 9,600 eS aaa% 48,030 21,592 2,450 185,565 100,184 
12 8,580 1,800 ..... 58,340 21,899 2,870 311,122 125,948 
20 30,300 1,749 ..... 11,207. 22,715 2,715 321,502 188,128 
49 24,136 3,130 12.0 11,207 17,594 2,351 307,320 167,712 

24,431 2,251 48.5 17,931 24,857 1,923 324,000 195,276 
51,038 3,048 195.0 12,808 23,292 1,674 278,927 233,600 
BAG Stowe 290.0 14,729 24,433 001 273,945 276,147 

eae arene Wee wr sears See wea da 283,860 252,666 
eave 371. wre 25,729 ..... 289,000 285,000 

In the northern region bordering the Marafion River 
another rich zone of veins and placers is to be found. At 
Pataz the Buldibuyo mine is being worked with success 
although on a very small scale. This region produces 
about 1900 oz. per annum. Farther north a great num- 
ber of the tributaries of the Maraiion River, some of them 
descending from the Equatorian high plateau, also carry 
gold in the sand. 

Silver ores are found all along the cordillera of the 
Andes, often associated with copper and lead. 

The silver production for 1913 consisted of 258,529 
oz. in bars, 3,003,476 oz. contained in copper bars, 81,- 
747 oz. contained in lead bars, 3,696,388 oz. contained in 
coper mattes, 869,535 oz. contained in lixiviation sul- 
phides, 1,624,886 oz. contained in concentrates exported, 

21,645 oz. contained in lead slags and 21,997 oz. con- 
tained in copper cement. 

Of the copper production for 1913, 20,334 metric tons, 
containing 2,985,920 oz. of silver and 24,896 oz. of gold 
was produced by the Cerro de Pasco Mining Co. The 
remainder of the production is distributed between the 
Backus & Johnston Co., which contributed 7555 tons of 

matte containing 3661 tons of copper and 1,840,224 oz. 

of silver, and several smaller smelting concerns. 
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The Cerro de Pasco Mining Co. produced, in 1915, 
about 27,000 tons of copper the value of which, with its 
silver and gold contents, is about $10,894,500, based on 

copper at between 17 and 18c per lb., silver 50c. per oz., 
and gold $20 per ounce. The net profits have been calcu- 
lated at $4,144,500. For 1916 it was expected that the 
output would reach 36,000 tons, valued at $554 per ton, 

so that the net profit for that year would be $10,944,000. 
The capital invested by this company in Peru is about 
$20,000,000, and in two years it will be able to return 

75% of this. I have made special mention of these facts 
because the company referred to is the largest American 
mining concern in Peru. The next in importance is the 
Backus & Johnston Co. with a production of 6000 tons 
per annum, contaning 448 oz. of silver per ton, which 
would result in a profit of about $3,000,000 for 1916. 

Copper mines are very abundant in Peru, and along 
the mountain range (cordillera) various deposits of low- 
grade ore are known, as for instance that of “Ferro- 
bamba.” Rich veins occur at Huancavelica, Apurimac, 

Junin, Ancash and Cajamarca. 
Of the 3927 tons of lead produced in 1913, 103 tons 

was exported in bars, 2705 tons in minerals and concen- 
trates, 1108 in slags and 10 in copper mattes. Only lead 
minerals carrying enough silver are worked, and there 
are only two snrall smelting works for silver-bearing 
lead ores. Lead without silver or with only a small 
amount of that metal exists in quantity, but could be 
worked successfully only on a large scale. 

ZINC AND ANTIMONY 

No plant exists in Peru for the concentration and re- 
duction of zine ores. Zine blende, generally in combina- 
tion with copper and lead ores, is abundant. The 
Carahuacra mine, about 10 miles distant from the Central 
Railway line, has a vein width of about 300 ft. Flotation 
experiments have been carried out, and further develop- 
ments may be expected. 

Mining for antimony has taken place only when the 
price for the metal was exceptionally high. At present, 
and as a result of the high prices being paid for an- 
timonial ores, a period of great activity is noticeable, 
especially in the deposits near the railway line to Cuzco. 
Nearly all the stibnite exported has been shipped to 
Japan. 

Bismuth is exported as 20% concentrate. The San 
Gregorio mine of the Cerro de Pasco zone is the principal 
producer, but its production is limited and was controlled 
by the European bismuth trust, which is composed of 
the following refineries: Johnson Mathey & Co., Lon- 
don; The Royal foundries at Freiberg and Oberschlem 
in Saxony; and the Deutsche Gold und Silberscheide 
Anstalt at Frankfurt. 

Peru produces approximately 80% of the world’s 
vanadium and has the privilege of being the only country 
in the world where vanadium has been found as a main 
deposit. 

This discovery was made by a Peruvian engineer, A. 
Rizo Patron, and the mineral, sulphide of vanadium, is 
known as patronite. 

The deposits at Minasragra, owned by the American 
Vanadium Co., oversupplied the market to such an extent 
that prices began to fall and exports were suspended from 
the end of 1912 until 1915. Numerous veins of asphaltite 
are to be found in the department of Junin, which are 
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analogous to the grahamite, gilsonite and albertite found 
in the United States. Nearly all these contain vanadium 
in a proportion up to 30% of vanadic acid in their ashes. 

Molybdenite has been found in the regions of Ricran 
and Runatullo in the provinces of Jauja and Huancayo, 
and also in the district of Cascas in the province of 
Contumaza. Nothing was done, however, until 1915, 
when on account of high prices paid for this mineral, 
its exportation was begun and four tons with 83% of 
molybdenite was shipped, which sold for £700 a ton. 

The principal difficulty encountered was the concen- 
tration of the mineral, but flotation experiments with a 
Minerals Separation machine at the School of Mines 
have demonstrated that it is possible to obtain concen- 
trates with from 80% to 90% of molybdenite from ore 
containing from 14 to 2%. Molybdenum, like vanadium, 
is common in Peru. A few months ago the River Moche 
having washed away the road leading from the railway 
station of Menocucho to the hydro-electric plant at 
Poroto that furnishes light to the city of Trujillo, a few 
blasts with dynamite were made to establish the roadbed 
in firm granitic rock, and it was found that this contained 
from 1 to 2% molybdenite. Another deposit of this min- 
eral has been found on the Santa Clara estate, near Lima. 

TUNGSTEN AND MERCURY 

Tungsten, associated with gold, was discovered in a mine 
in Lirecay, Avacucho; and later in the mountain range 
(cordillera) of Pelagatos in the province of Santiago de 
Chuco, where four companies are now in operation. The 
mineral found in Lircay is wolframite (tungstate of iron 
and manganese), and the one found in the North is prin- 
cipally hubnerite (tungstate of manganese). The Peru- 
vian production has increased with the value of the metal. 

Recently Colonel Dogny, of the French army, came 
to Peru for the purpose of obtaining tungsten ores for 
the factories of Creusot belonging to Scheneider & Co. 
In December, 1914, a discovery of wolframite was made 
at Puno. 

In the beach sands at Pacasmayo the existence of 
monazite has been verified. 

During the colonial period, when the only system for 
the treatment of silver and gold ores was by amalgama- 
tion, the famous deposits of Huancavelica produced large 
quantities of mercury. In the workings of the principal 
mine, Santa Barbara, an excavation of such a size was 

made that during the celebration of some festivity a bull 
fight took place in it. 

The production of mercury, for local consumption only, 
has been as shown in the table. 

There exist two important deposits of nickel and 
cobalt, one in the province of La Convencién, depart- 

ment of Cuzco, and the other in the district of Rapi, 
province of La Mar, department of Ayacucho. These 
deposits have not been properly worked on account of 
their minerals being arsenical and antimonial, entailing 

difficult metallurgical treatment, and on account of being 

distant from the coast without easy means of conveyance. 
The Rapi ore contains silver and is to a certain extent 
analogous with that of Cobalt in Ontario (Canada). 
Recently there has been discovered in the region of Cerro 
de Pasco a mine that contains sulphides of copper, nickel, 
cobalt and bismuth without arsenic or antimony. 

There is an abundance of iron mineral appropriate 
for reduction. In the northern region, in Piura, the 
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deposits of Tambo Grande contain hematites with 51% 
of metallic iron. ‘These are 59 miles from the coast, 
and 22 miles from a railway. In the southern region 
large deposits of hematites and magnetites have been 
discovered connected with the basaltic eruptions numer- 
ous along this coast. In the region of Nazca, 24 
miles from the beach, the existence of several million 
tons has been verified. The ore is very pure and contains 
from 60% to 70% of metallic iron. 

Investigations have shown the existence of manganese, 
as braunite or alabandite, but the deposits were situated 
at so great a distance from the coast that their working 
was economically impossible. 

The wealth in tin of Bolivia is well known and that 
country holds the second place in the world for the pro- 
duction of this metal. It was to be expected that tin 
would also exist in Peru, as the granitic chain where it 
is found in Bolivia continues into Peru. On this assump- 
tion the Cuerpo de Ingenieros de Minas, an institution 
similar to the Geological Survey of the United States, 
organized an exploring expedition which, after studying 
the Bolivian deposits, returned to Peru for the purpose 
of investigating the provinces of Huancané and Chucuito, 
where Raymondi had verified the presence of tin in 
combination with lead, antimony and zinc, but not in 
the form of cassiterite. The result of the exploration was 
a negative one, and oxides of tin were not found. 

In my opinion it was an error to suppose that the 
tin-bearing chain would enter Peruvian territory in the 
neighborhood of Titicaca Lake. My geological studies in 
the Carabaya region incline me to believe that the tin- 
bearing formation enters Peru at the region of Sandia, 
hidden by the Silurian slates which I have mentioned. 

ALKALINE SALTS 

Chloride of sodium is a government monopoly worked 
through the Compajiia Salinera Nacional. The deposits 
are very abundant along the coast and in the interior. 
Deposits of pure rock salt also exist; for instance, those 
of San Blas and Patacocha in Junin, where the depth of 
the salt stratum has not been determined, it being known 
only that the thickness is more than 160 ft. The pro- 
duction of salt since 1904 is shown in the table. 

In the year 1913 great enthusiasm was caused in 
Peru by the news that important deposits of nitrate, 
similar to those of Tarapaca, had been discovered in the 
region of Caraveli. The government sent a commission 
to study these deposits and it was found that although 
the samples were rich in nitrate of sodium, only thin 
layers of secondary origin existed, which are not suitable 
for industrial working. 

Nitrate of potassium is found in abundance on the 
northern coast of Peru between Pacasmayo and Huarmey, 
near the beach. For many years these deposits were 
used for making black powder employed in native festivi- 
ties. The deposits are shallow, up to 10 in. in thickness, 
and are formed by the action of nitrifying bacteria. The 
nitrate is reproduced very rapidly. 

The most important borate deposit in Peru is at 
Salinas, in the department of Arequipa, near the Ubinas 
voleano. Borate is also found in Azdngaro, department 
of Puno, and in the region of Ticaco in the Peruvian 
province of Tacna Libre. All these deposits are almost 
monopolized by the Borax Consolidated Trust, which in- 
tends to extend the work as soon as a railroad or cable- 
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way is constructed which will make the cost of transport 
cheaper. 

Statistical data are difficult to obtain and records do 
not exist. Limestone is very abundant even in the hills 
surrounding Lima. Clay is found everywhere, from 
which adobes and bricks are made. Marble of good 
quality and fine appearance exists in the neighborhood of 
Lurin. Cement is not manufactured in Peru, notwith- 

standing the consumption in 1913 reached 1,447,747 bbl. 
with a value of $390,815. For the purpose of facilitating 
the establishment of the industry in this country the 
government granted a special privilege for 10 years to 
a Peruvian engineer. He interested some capitalists in 
London, who sent a Swiss specialist to the country. This 
expert made his analysis in the laboratory of the School 
of Mines and reported favorably on the quality of the 
raw material locally obtainable and suitable for the manu- 
facture of cement. The concessionary is now making 
efforts to obtain the assistance of national capital, as the 
Kuropean War has prevented the infusion of English 
capital into the enterprise. 

Tue CHEMICAL INDUSTRY 

Peru has a number of raw materials suitable for 
chemical industrial enterprise. Sulphuric acid is not 
produced in this country, although sulphur exists as well 
as pyrites and blende. A deposit of halotrichite (alum of 
iron), a salt which by simple calcination loses sulphuric 
acid, leaving a residuum of peroxide of iron of a red 
color and salable as paint, is found in the region of 
Pallasea. 

It would be quite easy to make nitric acid with 
sodium nitrate from Tarapaca. The nitrate of potash 
should not be used, on account of being more valuable. 
These two acids will necessarily have to be made in 
this country as they form the basis for the produc- 
tion of modern explosives for industrial as well as 
for war purposes. The production of natron in Pisco 
would introduce a certain quantity of carbonate of sodium 
into the market, as well as caustic soda. 

The extraordinary increase in price of the bleaching 
hypochlorites has given rise to the installation of an estab- 
lishment for the electrolysis of chloride of sodium, pro- 
ducing caustic soda and hypochlorite. 

FueLt Deposits oF THE COUNTRY 

The largest part of the 1913 coal production, 237,170 
tons, came from the Goyllarisquizga and Quishuarcancha 
mines of the Cerro de Pasco Mining Co. and was used 
in the smelting plant at Tinyahuarco. In 1913 there 
was imported 150,660 tons of foreign coal with a total 
value of $1,506,600. 

In an article published in the magazine Peru Today, 
August, 1911, I demonstrated the absurdity of coal im- 

ports into Peru and published a list of the known de- 
posits containing many thousand million tons of coal. 
These deposits, bituminous as well as anthracite, stretch 
along a nearly continuous zone from Hualgayoe to the 
vicinity of Huancavelica. Nearly all the Jurassic or 
Cretaceous deposits are situated at distances from the 
coast varying from 40 to 244 km. (24 to 146 miles). The 
only deposit belonging to the Carboniferous formation 
and situated in a peninsula on the shores of the ocean, 
is the one of Paracas, which in my opinion, is of great 
importance, as it extends beneath the sea. The bitu- 
minous coal, located at 370 ft. by boring, was of excellent 
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quality. The exploration of this region is worthy of con- 
sideration. Imported coal is sold in Peru at present 
at a price of $16 per ton and over. A company working 
the national coal could make considerable profit, as it 
could place its product in the markets of the whole of 
the coast of meridional America. ‘The only coal now 
exported from South America proceeds from Chile and is 
of inferior quality. A company established here could 
not only count on the 200,000 tons of coal imported for 
internal consumption, but upon a large market with all 
the steamers trading in the South-Pacific. 

The table showing petroleum is very suggestive, be- 
cause it not only reveals the increase that has taken place 
within the 10 years, but it shows also what great devel- 
opment could be obtained by working the petroleum 
industry in this country. Results are obtained from only 
a small fraction of the petroliferous fields which extend 
from north to south, from Tumbes to the limits of the 
department of Lambayoque, comprising nearly three 
geographical degrees; and from East to West from the 
seashore to the cordillera of the Andes. The production 
of Peruvian petroleum was uncertain when only super- 
ficial wells were being bored, but with deep wells the 
conditions of working have completely changed. The 
mineral oil obtained is of exceptional quality. It is very 
rich in light oils (25% to 50%) and produces a lubricat- 
ing oil free from paraffin and uncongealable even at very 
low temperatures. This gives it a very high value com- 
parable only in that respect with the one produced in 
Franklin County, Pennsylvania, for which prices as high 
as $2.50 per bbl. are paid at the mouth of the wells. 

In Talara a modern refinery is being established with 
an output of 5000 bbl. per day. Here pressure stills will 
be employed. It has been demonstrated that with this 
new method the Peruvian petroleum can produce as much 
as 75% of Senzine. In Talara there is at present an old 
refinery with a capacity of 1500 bbl. a day. 

In many regions of Peru, especially in the depart- 
ment of Junin, not far from Cerro de Pasco, bituminous 
rocks are found which are used in their natural state as 
fuel. A short time ago these rocks were treated by a 
distilling process, which gave a shale-oil very rich in 
ichthyol. Regular export of this shale has been established. 

The asphaltites, already mentioned, occupy an exten- 
sion in the central region of Peru, where they are used as 
fuel. In some of the zones asphaltum of great purity is 
found, which is comparable with the refined product from 
Trinidad and Bermuda. 

Some years ago I advised the municipality of Lima 
to employ it for the pavements in the city, and it has 
since been utilized in paving the roads surrounding the 
principal square (plaza) with excellent results. 

MINING TAXES 

During 25 years there has existed no other tax on 
mining properties but the payment of £3 per annum for 
each pertenencia, the pertenencia for vein deposits being 
2 hectares (5 acres), and for fuels and auriferous placers 
and analogous deposits, 4 hectares (10 acres). Recently 
the following revenue law has been established : 

Art. 1. Mineral products and those derived from their treat- 

ment shall be subject to the payment of duties in the form and 

proportion determined by this law. 

Art. 2. (a) Metallic gold in any form shall pay a coinage 

fee of £3 per kilo of fine gold and, if exported, £10 per kilo. 

(b) Gold contained in bars of other metallurgical products 

shall pay an export tax of £2 per kilo of fine gold. 
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Art. 3. Metallic silver in whatever form shall pay for each 

kilo of fine silver exported a tax of one shilling, starting with 

the quotation of 234d. per standard ounce (troy), 925-thousandths 

fine, increasing 2id. per kilo for each one penny rise in the 
price of silver. 

Sulphide of silver from the lixiviation process shall pay an 

export tax of 3d. per kilo of gross weight, starting from 234d. 

per standard ounce (troy), increasing one penny per kilo for 

each penny increase in the price of silver. . 

Art. 4. Metallic copper, pure or impure and in any form, 

shall pay an export duty from the moment that the quotation 

of standard copper in London is £60 per ton, as follows: On 

the quotation of £60 to £65 a tax of 15s. per ton of 1016 kilos, 

gross weight, exported; and the duty shall increase by 2s. per 

ton for each one pound sterling increase in the quotation. 

If the bars contain gold and silver, on the former there 

shall be paid the duty indicated in Clause (b) of Art. 2, pro- 

vided that the assay is 10 grams or more per ton; and on the 

Silver, in conformity with the following scale: Pence per 

standard ounce (troy), from 234 to 243, 6d.; from 244 to 253, 

1s.; from 254 or more, 2s. per kilo of fine silver contained when 

the assay is in excess of 2 kilos per ton. 

Smelting products whose copper contents may be in excess 

of 80% and less than 90% shall pay as export tax on the fine 

copper contents based on the duty established for copper bars. 

Cement copper and smelting products whose contents in cop- 

per may be in excess of 60% and less than 80% shall pay as 

export tax 50% of the duty established in this article for copper 

bars on each metric ton of gross weight. 

Smelting products containing less than 90% copper but over 

80% copper shall not be considered bars but shall pay the duty 

established for copper bars on the fine copper contents. 

Mattes or “ejes,” the contents of which in copper do not 

exceed 60%, shall pay per metric ton gross weight, 40% of 

the duty established in this article for copper bars. 

The gold and the silver contained in the smelting products, 

the contents in copper of which may be-in excess of 80% and 

not less than 90% in cement and mattes, shall pay an export 

duty as follows: Gold, the duties fixed in clause b, Art. 2 of 

this law; and silver, in conformance with the scale established 

in par. 3 of this article (Art. 4) pertaining to metallic copper. 

Art. 5. Argentiferous lead bars shall pay only on the silver 

contents, conforming to the scale established in par. 1 of Art. 

3; that is to say, a shilling for each kilo of fine silver, starting 

from the quotation of 234d. per standard ounce (troy), 925- 

thousandths fine; and on this basis, 24d. more for each penny 

rise in the value of the silver. This tax shall apply only to 

the lead bars containing more than two kilos of silver per ton. 

Art. 6. All other minerals, metalliferous or otherwise, shall 

pay an export duty of 24d. per 100 kilos, gross weight; and 

mechanical or chemical concentrates of any class, metalliferous 

of not, shall pay 5d. per 100 kilos. 

Coal, sulphur, ores of iron, manganese and zinc, are hereby 

exempted from the effects of this article, as well as their con- 

centrates. The latter, if containing other metals subject to 

tax, shall pay the duty. 

Ores of rare metals, such as tungsten, molybdenum and 

vanadium and their concentrates, shall pay £1 per ton, whatever 

may be their price in the market. 

Borates exported from Salinas, Arequipa, shall pay an ex- 

port tax of 2s. per ton. 

Art. 7. Crude petroleum and the residues and products of 

its distillation, shall pay an export tax of 1s. per metric ton, 

gross weight. 

Art. 8. Mineral producers and exporters are obliged to de- 

clare the nature and grades of their products, and the govern- 

ment, either in the custom house or in the places of production 

or treatment, shall have the right to take samples and make 

assays that it may think convenient. 

False declarstion shall be penalized by a fine equivalent 

to four times the value of the duties fixed in this law; it being 

understood that there is falsity of declaration when the dis- 

crepancy between the grades shown by the assay made by 

the government and that declared by the exporter exceeds 50% 

of the copper contents in mattes and 15% for the gold and 

silver in same, and 10% for the silver contained in lead bars. 

In case of false declaration the government shall have the right 

to take for itself the lot to be exported. paying to the owner 

the value according to the assays declared by the interested 

party. 

Art. 9. The exportation of amalgams of all classes is hereby 

expressly ~ ~ohibited. 

Art. 10. The duties shall be paid in drafts on New York, 

at 90 days’ sight or, at the option of the shipper, in the equiva- 

lent in drafts on London. The drafts in which the payment 

of the tax is made, shall be to the satisfaction of the “junta de 

vigilancia,” which shall receive them direct from the custom 

house, placing them at the disposition, for the present, of the 

Treasury; the “junta” shall sell the drafts in case the govern- 
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ment needs their value in currency. The “junta de vigilancia”’ 

shall be able to receive the duties in gold coin (£) instead of 

drafts on London or New York, when the amounts do not reach 

£40. 
The Chamber of Commerce of Lima shall fix, weekly, the 

value of the ton of standard copper and that of the ounce 

(troy) of silver, from the quotations of the London Metal Ex- 

change. This quotation shall rule for the following week. 

Art. 11. This law shall be in force until the definite law 

on mining tribute is issued. 

The statistical data compiled in this report have been 
obtained from official sources; the remainder, for the most 
part, are the result of professional experience during 23 
years, both as resident and as consulting engineer for 
several mining companies and professor in the School of 
Mines; as member of the city council and recently as 
member of the Special Commission for Mines. In addi- 
tion I published a series of articles during 1909 to 1914, 
in the magazine Peru Today, in which I dealt with the 
physiography, geology of the country, and the labor, laws, 

and other matters affecting the mining industry. 
& 

The Potash Situation in United States 
The potash situation in the United States is reviewed 

by Hoyt S. Gale, in a recent bulletin’ on “Our Mineral 
Supplies” from which the following notes are excerpted. 

The greater part of the potash consumed in this coun- 
try is used as fertilizer. For certain crops a special ap- 
plication of it has come to be regarded as almost es- 
sential, as is illustrated by the present demand, even 
at abnormally high prices, for potash for agricultural 
use. Much of the present small output in this country 
is being used in fertilizers, and the need of potash for 
particular crops is indicated by the fact that the scarcity 
and demand in the United States have not prevented 
considerable shipments of our own product to Cuba for 
agricultural use, presumably for tobacco. 

The need of potash in certain industries is acute. It 
is essential in the manufacture of the best liquid scap 
and some higher-grade cake soaps and of some finer 
grades of glass. It is absolutely necessary in the manu- 
facture of certain explosives, although the great bulk 
of modern explosives are made without potash. Potash 
now enters largely into the manufacture of matches. 
The several potash salts find many particular uses in 
industries so varied as tanning, dyeing, metallurgy, elec- 

troplating and photography. They are also used in medi- 
cine and for miscellaneous chemical purposes. On the 
whole, the chemical requirements, though minor as re- 
gards actual quantities consumed, are the most urgent 
of the demands for potash and in case of an abnormal 
restriction of the supply are the first to be provided for. 

The output of potash salts and potash products in the 
United States during 1916 has been reported to the 
amount of 35,739 short tons, having a mean potash con- 
tent of about 27% K,O, or total potash content of 9720 
tons of K,O. This is almost exactly 10 times the pro- 
duction reported for 1915, although it is still perhaps less 
than 5% of the normal potash consumption. In 1913 
the only potash known to have been produced within 
this country was made from wood ashes. 

The largest output of potash in 1916 came from the 
alkali lakes in western Nebraska, which have afforded 
the most readily available supply of moderately high 
grade potash salts, obtained by direct drying of the raw 
material with perhaps as few technical complications as 

‘Bull. 666-N, U. S. Geol. Surv., Washington, D. C. 
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could be involved in any chemical operation. The great 
deposit at Searles Lake, Calif., is only just being brought 
to the producing stage, the enterprise having suffered 
many reverses, technical and otherwise. The production 
of potash from alunite was fairly regular, without much 
expansion. Some progress was made in extracting pot- 
ash from silicate rocks, at least one plant having success- 
fully produced glassmaker’s potassium carbonate from 
greensand. Some feldspar was mined, ground and so 
treated that a small percentage of its potash was rendered 
soluble and thus available for use in fertilizers, but no 
account of this material is included in the figures for 
1916, as little of it was marketed within that year. So 
far as has been ascertained, none of the leucite, mica 
schist, sericite schist, or similar rocks high in potash 
have yet yielded any commercial quantity of water-soluble 
salts. 

The production of potash from organic materials has 
been attempted in various forms. Much publicity has 
been given to the efforts to obtain potash from kelp, and 
a great deal of development work has been done in that 
connection. The manufacture of high-grade potash fer- 
tilizer salts from molasses distillery waste has also been 
developed and bids fair to be a permanent industry; in 
1916 the output so obtained exceeded the production 

SUMMARY OF POTASH PRODUCTION IN 1916* 

Available 
Potash Value at 
(K,O) Point of 

Short Tons Shipment 

Natasel nelte. 60 Welt: ooo nig ono ccs 8s nse citecss 3,994 $1,937,600 
Alunite and silicate rocks, including recoveries through : 
SU GUIS 66a: Sao aia Sade Rha Fee oN 1,850 715,000 

| | RD ee ee A) eee aa a ER, Etc ie ae 1,556 781,100 
Wood ashes (potashes, pearlash)................... 412 270,000 
Distillery waste (molasses)................-..-.00- 1,845 500,900 
Miscellaneous organic sources...................-. 63 38,130 

9,720 $4,242,730 
* This list does not include many fertilizer materials previously on the market, 

such as cottonseed meal and tobacco stems, some of which are largely or chiefly 
valued for their potash content. These materials, being byproducts of other 
industries, are not produced primarily because of their content of potash. 

from kelp. The manufacture of potash from wood ashes 
by the old-time methods continues with a small but signi- 
ficant contribution to the total tonnage. 

The activity of private initiative in the search for 
sources of potash is increasing. Some very wide fields 
in the possibility of recovering potash as a byproduct— 
for example, from cement-mill and blast-furnace flue dusts 
—are now being opened. Although the prospects seem 
bright for some of these attempts, it cannot be said that 
knowledge has proceeded far enough to insure success on 
the extensive scale needed to make the country inde- 
pendent of foreign supplies. Perhaps, too, the real hope 
for a solution of the problem lies in the possibility of dis- 
covering, in association with some of the extensive and 
little-known domestic deposits of rock salt, a supply of 
potash that may compete with the foreign sources on equal 
terms. Valuable potash deposits exist in the Permian in 
central Germany, the Oligocene (Tertiary) in Alsace, the 
lower Miocene (Tertiary) in Galicia, the supposed Eocene 
or Oligocene (Tertiary) in northeastern Spain, and beds 
of undetermined geologic age in India—everywhere in 
conjunction with deposits of common, salt, dolomite and 
gypsum—and it would be strange if occurrences of this 
sort were confined entirely to the salt deposits of Europe 
and Asia. 

% 
Revision of Atomic Weights—The report of the committee 

on atomic weights (“Journ. Am. Chem. Soc.,” Vol. 38, p. 229) 
shows only one change in the accepted figures: Cb is now 

given at 93.1 instead of 93.5. 
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Occurrence and Utilization of Antimony Ores 
SY NOPSIS—An increased demand for antimony, 
and the decreased production of France, due to the 
War has made it profitable to open many of the 
mines which have heretofore been operated only 
when the prices were proportionately high. China 
has now assumed the lead in world’s production. 
Production of other countries, and methods of 
treating. Properties, uses and alloys of antimony. 

For many years before the war the available supplies 
of antimony ore far exceeded the demand and there was 
little to encourage the prospecting for, or development 
of, any deposits other than those from which high-grade 
ores could be obtained unless exceptional facilities ex- 
isted for smelting and marketing the metal in the neigh- 
borhood of the mines. After the outbreak of the war 
there was a scarcity of the metal; certain of the French 
deposits were in territory occupied by the enemy, and 
of course no metal was exported from Central Euro- 
pean countries. In these circumstances considerable ac- 
tivity sprang up and many deposits that had remained 
idle for long periods were again put in operation. 

ANTIMONY MINERALS 

The more important minerals of antimony are the 
following: Stibnite (Sb.8,), which contains, when 
pure, 71.4% antimony. Upon oxidization by exposure 
on the surface kermesite (2Sb,S,Sb.0,) or red anti- 
mony is formed, further oxidization forming valentinite 
(Sb,0O,) the oxide, and sometimes cervantite (Sb,0,) 
the yellow ocher is formed. Valentinite has the same 
composition as senarmontite, the difference being ‘in 

the erystalization. Jamesonite (2PbSSb.S,) contains 
29.5% Sb, 50.8% Pb and is found in Mexico in 
large deposits, which, owing to the conditions of the 
country are not being worked. Native antimony has 
been found associated with silver and other ores in Bo- 
hemia, Sweden, New Brunswick, the Harz mountains and 

Mexico. 
Figures for the world’s production of antimony since 

1913 are not available. The production for 1911 and 
1912 was as follows: 

WORLD’S PRODUCTION OF ANTIMONY, 1911 AND 1912 
Metric Tons Metric Tons 

1911 1912 

37,994 24,641 
13,894 15,657 

4,661 
4,710 
1,539 

51,208 

In the table, the credit to Africa consists solely of 
exports from Algeria, while the amount credited to 
the United States was contained in hard lead and, ex- 
clusive of antimony recovered from old alloys, dross, etc., 
was 1403 tons, or approximately 23.5% of the product 
of all America. 

The falling of in production during 1912 was prin- 
cipally in France (decrease 18,000 tons) and China (de- 
crease 4000 tons). 

Austria-Hungary at one time produced notable quan- 
tities of antimony, but during recent years prior to the 

*Abstract of an article by the same title, is the “Bulletin 
of the Imperial Institute,” Vol. XIV, No. 3, 1916. 

war, production was very irregular. At Pricov, near 
Selcan in Central Bohemia, the ore occurs as the anti- 

mony ocher cervantite and stibnite, in hornstone veins 
in kersantite dikes traversing granite, neither ore carry- 
ing any gold. Auriferous deposits that have been worked 
since the Fourteenth Century occurs at Mileschaw and 
Krasnahora, southwest of Prague in veins of lampro- 
phyre and porphyry which traverse schists; stibnite is 
associated with iron and arsenic (mispickel) and car- 
ries 1 oz. an. per ton. 

Another deposit yielding stibnite is that of Magurka, 
south of Tatra; veins occur in granite, while in the 
Rechnitz district the principal veins traverse crystal- 
line schistz, graphitic schists in. contact with the veins 
carrying workable quantities of cinnabar. At Aran- 
yidke and Rosendu veins carry jamesonite associated with 
zine blende and gold in a gangue of quartz. 

Prior to the outbreak of the war France was one of 
the most important antimony producers. The chief de- 
posits occur in the departments of Mayenne, Cantal and 
Haute Loire. In Mayenne, stibnite associated with 
pyrite and carrying about 1 oz. Au per ton is found in 
nearly vertical quartz veins between quartzites and Silu- 
rian schists. In the central plateau (Cantal, Haute 
Loire and Puy-de-Dome) the most important deposits 
are Brioude and Massiac. The veins occur in mica 
schists, gneiss and granite, and contain stibnite associated 
with quartz and pyrite. 

The deposits of Freycenet occur in mica schists; 
seven veins in the district carry stibnite in needles in a 
bluish quartz in which there is some pyrite; three veins 
carry argentiferous antimonial lead ore and one yields 
argentiferous galena. The principal vein at Mercceur 
consists of massive stibnite with little quartz carrying 
traces of arsenic and silver. 

GERMANY A SMALL PRODUCER 

Only a small quantity of antimony is produced in 
Germany. Between Wintrop and Mentrop in Westpha- 
lia, stibnite penetrates beds of bituminous limestone in- 
terstratified with clay slates shales. In the Fichtelge- 
birge, antimony occurs in sericite schists, and is associated 
with auriferous mispickel, zine blende and bournonite 
finely disseminated in a gangue of quartz. 

In Italy, at Pereta, stibnite, together with sulphur, 

occurs in stringers and pockets in quartz dikes; near 

Montarrenti the mine Cebtine di Cotorniano contains 
stibnite and realgar (sulphide of arsenic) in a vein of 
blackish quartz. Antimony is often associated with 
cinnabar in Tuscany. 

At one period Portugal was one of the foremost pro- 
ducers of antimony. The chief deposits occur in the 
Oporto and Braganza districts. The ore occurs in bedded 
masses in Silurian rocks. In 1912 Portugal’s pro- 
duction was 100 metric tons. 

Antimony ores have been mined in Serbia for many 
years, the principal deposits being found in the neigh- 
borhood of Kostainik. The country rocks are lime- 
stones, probably of Triassic age, overlain by slates; these 
are cut by biotite trachytes. Ores occur at tuffs and 
stringers in decomposed trachyte. 

Russia, Spain, Sweden and the United Kingdom pro- 
duce a small amount of antimony ore each. 
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In Asia, Borneo, contains ore in many localities, but 
few shipments have recently been made, the export for 
1915 amounting to but 350 tons. 

China, now the largest producer of antimony, prac- 
tically controls the market. All the southern provinces 
contain antimony ores, the most important and extensive 
deposits being in Hunan, Kwangsi, Kwangtung and 
Yunnan. In Hunan province the output exceeds that 
of the rest of China. The chief ore producing districts 
are Sinhwa, Ajiyang, Anhwa, Supu, Chenki and Pasa, 
the eastern boundary of the deposits being the Sieng 
River and the western boundary the Yuen River. 

The ore, stibnite partly oxidized, occurs in seams and 
pockets distributed through a layer of limestone which 
varies up to 40 ft. in thickness. Picked ore contains 
about 65% Sb and often up to 0.75 oz. Au per ton. 

The Panhsi mines are being worked for ore which oc- 
curs in shoots in fissure veins. The ore is sorted to 
about 30% Sb and shipped to Chaugsha for treatment. 

In Russia in Asia, in the government of Yenissei an- 

timony ore occurs in the placer deposits of the River 
Isikiyum in the Avginski district, as well as on the 
rivers in the Minusinsk district. In the Amur province, 
deposits occur along the hill crests, the veins attain- 
ing a thickness of 3.5 feet. 

Small quantites of antimony have been produced from 
time to time from India, transportation difficulties hin- 
dering development of the few deposits known. 

Once a producer of notable tonnages of antimony, 
Japan now confines activity to smelting Chinese ores. 

In Africa, antimoniate of iron containing 40% Sh 
occurs in the deposits of Hamman N’Bails, situated 
on the right bank of the Seybouse River, 

PRODUCTION IN AMERICA 

Bolivia, producing not to exceed 312 tons annually 
during 1911 to 1914, produced 17,923 tons in 1915. 
The ores occur in fairly persistent veins and by hand 
sorting can be raised to 50% Sb. The most important 
deposit is at Palea, near La Pam 

One of the most important producing deposits in 
Canada is that of Westgore in Hants County, Nova 
Scotia, where the ores contain stibnite, kermesite valen- 
tinite and a small amount of galena with quartz and 
calcite gangue, and occur in veins in talcose slates. At 
Prince William, York County, New Brunswick is 
another important deposit of stibnite ore from which has 
been smelted in the neighborhood. Antimony has also 
been found in a number of other localities, but has not 

as yet been developed. 
In Mexico, antimony has been found in many places, 

the most noteworthy deposits being at Catorce, 8. L. P. 
Veins carrying oxides and sulphides occur along a con- 
tact of blue lime and porphyry. A smeltery at Wadley, 
about 100 miles from San Luis Potosi, reduced the 
ores, which were sent to England for refining. An im- 
portant deposit of jamesonite occurs at La Sirena near 
Zimapan, consisting of a heavy sulphide ore with mis- 
pickle, pyrrhotite and zinc blende. 

The only antimony produced for several years prior 
to 1915 in the United States, was in the form of a 
byproduct in smelting lead, copper, gold and silver ores, 
About 685 tons of 58% Sb ore was shipped from Fair- 
banks and about 130 tons from Nome, Alaska in 1915. 

Hillgrove, N. S. W., Australia, a former antimony- 

producing district, has had its output overshadowed by 
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gold. Veins occur near the junction of slate and gran- 
ite. Ores were mined from several shafts and tunnels 
in the district and smelted locally. In Victoria stibnite 
and valentinite occur in many districts in veins and in 
quartz traversing Ordovician and Silurian slates. Dur- 
ing 1914 the Costerfield district produced 2283 tons of 
18% Sb containing 2 oz. Au per ton. 

CONCENTRATION OF ANTIMONY ORES 

Stibnite is frequently submitted to a process known as 
“liquation,” which is carried out as a rule near the 
mine. In this process the low melting point of the 
metal is taken advantage of. The usual method em- 
ploved is to heat about 50 Ib. of ore in a- per- 
forated clay pot in a furnace. As the sulphide of 
antimony melts, it drips into a second pot, from which 
it is ladled into molds. The process is very wasteful, 
the loss running as high as 30% of the antimony. The 
liquated material is marketed as “crude” or “needle” 
antimony and consists of antimony sulphide together 
with 1 to 4% iron sulphide and up to 3% arsenic sul- 
phide. 

Liquation has been carried on in reverberatory fur- 
naces, and while cheaper than the pot method, losses are 
very high. 

SMELTING OF ANTIMONY 

There are several methods for the production of crude 
metallic antimony reguius from its ores. These in- 
volve the dry, or fusion, processes and the wet, or solu- 
tion processes. The chief dry methods may be roughly 
divided into (1) smelting high-grade stibnite with iron 
as a desulphurizing agent (this is the so-called English 
process) and (2) sublimation processes for the treat- 
ment of mixed or low-grade ores, the oxides produced 
thereby being subsequently reduced to the metal by fusion 
with fluxes and carbon. Whichever process is used, the 
regulus produced has to be refined to give what is known 
as “Star” metal. 

In the English process the ground high-grade or li- 
quated sulphide ore is treated in two stages, termed 
singling and doubling. 

In singling, the ore is heated with iron, salt 
and slag in crucibles, in a_ reverberatory furnace 
with condensing chamber. A _ typical charge is ore 
42 lb., iron 16 lb., salt 4 lb., slag and from “doubling” 
1 lb. The mixture is charged into the hot crucibles and 
kept molten for several hours, after which the regulus is 
poured into molds. The metal thus obtained contains 
about 91% antimony. 

In doubling, the blocks of metal, termed singles, are 

broken up and mixed with 10% of liquated antimony 
sulphide, 5% salt, and fused as before for about 1} 
hours. The slag is next ladled off and the metal run 
into molds. It is now termed “bowl metal” or “star 
bowls.” 

The loss of antimony during these processes of re- 
fining is from 2 to 5%. 

THE SUBLIMATION PROCESS 

Many sublimation processes are in use, most of them 
having for their object the production of the volatile 
trioxide (Sb,0,) from low-grade or mixed ores con- 
taining from 7% to 20% of antimony. The advantages 
claimed for the method are: Less fuel is required; losses 
due to volatilization and noncondensation are small; 
a good separation of the antimony from arsenic is af- 
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fected, owing to the greater volatility of arsenic triox- 
ide; low-grade ores can be profitably smelted if the 
smelting is carried out near to the mine; and any 
gold or silver remains in the nonvolatile residues. 

In the Chatillon process, which has been employed on 
a large scale in France, the furnace consists of two 
double cupolas terminating in a common flue from which 
the volatilized oxides are led to water-cooled condens- 
ing chambers made of sheet iron. The upper cupolas are 
charged with alternate layers of fuel and ore, and as 
the liquated sulphide melts and falls through to the 
lower cupola, it meets an upward current of hot air 
which converts it into the trioxide Sb,0,. Before leav- 
ing the plant the gases are reduced to a temperature of 
100° C. and passed through a baghouse. The sublim- 
ate obtained contains 98 to 99% antimony trioxide. 

In the Herrenschmidt process, which is used in France 
and China, the ore is broken into fragments varying 
from 4 to 14 in. in size and roasted with about 4% 
coal or coke in a rectangular shaft furnace having a steep 
grate. The dust which is screened off is briquetted with 
clay before roasting. The volatile gases are drawn 
through a series of condensing chambers and finally upon 
a tower filled with coke over which water trickles. 

The antimony oxide produced by sublimation methods 
can be reduced to the regulus by several processes. 

At Seplémes the reduction is carried out in reverber- 
atory furnaces having deep and hollow beds that slope 
toward a central taphole. The charge consists of 500 
lb. of a mixture of oxide ore, roasted ore and flue dust; 
90 to 110 lb. of flux consisting of salt, soda and sodium 
sulphate; 60 to 75 lb. charcoal and 220 to 230 lb. old 
slag. The antimony volatilized during the operation 
amounts to about 14% of the quantity operated on, but 
some recovered as flue dust, which is resmelted. 

REFINING OF ANTIMONY 

The composition of specimens of regulus before re- 
fining is shown in the following table: 

CONTENT OF REGULUS 

English Process 
Specimen 1, Specimen 2, 

% % 

Sublimation Process 
Specimen I, Specimen 2, 

% % 
3 Eee ge 

re a cet 
84.00 
10. 00 

2.00 5.00 
sBi acon 0.25 1.00 
The foregoing table shows that the crude metal con- 

tains a considerable proportion of impurities. All these 
as well as others that may occur, can be largely re- 
moved by fusing the metal with oxidizing and desulphur- 
izing agents. Fusion with soda, potash or antimony 
oxisulphuride (antimony glass) removes sulphur and ar- 
senic, while copper and iron may be partly removed 
by fusion with sodium sulphate (Glaubers salt). 

Lead may be partly removed by roasting with chloride 
of sodium, potassium or magnessium, but this treatment 
may cause volatilization of antimony with the lead. 

The operation of refining may be carried out either 
in erucibles or in reverberatory furnaces; the fuel in 
the former case is somewhat less, but loss by volatili- 
zation is less in reverberatories. 

When the refining is done in crucibles, the crude 
metal is broken into small pieces, freed from slag and 
melted with about 2% of its weight of antimony flux, 
which is prepared by melting two parts stibnite with three 
parts “potashes.” The refining is usually complete at 
the end of one hour, when the metal is run into molds 
for star metal. 
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When reverberatory furnaces are used, the bed of the 
furnace is heated to bright redness and charged witu 
1200 to 1400 lb. of impure metal. When the metal is 
thoroughly melted about 5% carbonate of soda is added 
with a little coke. The furnace is maintained at a good 
heat for from one to three hours, when the slag be- 
comes thick and is removed from the fused metal. Next 
a mixture composed of 3% antimony sulphide and 1.5% 
antimony tetroxide is added and then 4.5% potassium 
carbonate, these proportions being calculated on the 
charge of metal. This treatment removes the iron and 
sulphur, and at the end of about 15 min. the refining 

is complete. 
As the quality of pure antimony is largely judged 

by the fernlike crystallization (starring) shown on its 
surface, it is important that casting should be done in 
such a manner as to produce the best starring effect 
on the metal. For this reason the metal should not 
come in contact with the ladle or mold, and this is ac- 
complished by giving both a coating of slag. The sur- 
face of the antimony is protected in the same way when 
in the mold. The slag that is obtained in the final 
fusion is termed star slag and consists chiefly of anti- 
mony glass which carries 20 to 60% of antimony and 
is used repeatedly in refining. 

The loss during the refining process, due to volatili- 
zation, amounts to 20 to 30% of the impure metal, much 
of the volatile antimony going into the flue dust as tri- 
oxide and tetroxide. 

Proprertirs, Usrs AND ALLOYS OF ANTIMONY 

Metallic antimony has a bluish white color, a lam- 
inated structure and melts at about 630° C. It is ex- 
tremely brittle and can be powdered readily. The solid 
metal is little affected at ordinary temperature by ex- 
posure to the air, but in the molten state undergoes 
rapid oxidization. One of its most valuable properties 
is that when alloyed with other metals, it expands slight- 
ly when passing from the liquid to the solid state. 

Metallic antimony alone has but few uses. By treat- 
ing an acid solution of an antimony salt with zinc, met- 
allic antimony is produced in the form of a black pow- 
der known as “iron black,” which is used for producing 

an appearance of polished steel on articles made of papier 
mache, plaster of paris, or zinc. 

Antimony readily forms alloys with most heavy metals, 
its effect being to increase their hardness and expan- 
sion on solidifying. This latter property enables very 
sharp impressions to be obtained in casting. The most 
important alloys are known as antifriction or white met- 
al, type metal, hard metal and britannia metal. Lead- 
antimony alloys are used in manufacturing acid-resist- 
ing valves, and when added to copper, deepen the color 
and make the product capable of taking a better polish 
than ordinary brass. Naples yellow is an antimoniate 
of lead containing an excess of lead oxide and is used 
in oil paints, glass and ceramic industries. Antimony 
white, chiefly the tetroxide, has been suggested as a sub- 
stitute for white lead. Antimony pentasulphide has a 
fine orange-yellow color and is employed in rubber manu- 
facture as a pigment and sulphur carrier. Antimony 
compounds are employed in dyeing, both as acid and basic 
mordants, the salt employed being tartar emetic—double 
tartrate of antimony and potassium—and antimony flu- 
oride. In medicine, tartar emetic and antimony tri- 
oxide are used. 
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Siberian Mine-Timbering Methods 
By Henry M. Payne* 

SYNOPSIS—General method of recovering gold 
in Siberian mines has been to sink numerous 
shafts and working out one and proceeding to the 
next. Question of drainage is a troublesome one. 
Timbering and gobbing methods are antiquated 
and result in frequent cave-in and loss of ground. 

The general method of recovering gold in Siberian 
rivers, where the paystreak lies too deep for opencutting, 
has been to sink shafts 700 to 800 ft. apart, quickly work 
out the area contiguous to each shaft, allowing it to fill in, 
continuing the work from the next shaft. If this were 
a single operation, always proceeding upstream, the ques- 
tion of drainage would be eliminated, but where a series of 
operations are found in a distance of a few miles, the 
problem of either unwatering the workings or diverting 
the water is a serious one. 

The Andreevsky group, on the Bodaibo River, a trib- 
utary of the Vitim, in the Lena watershed, is typical. 
The rich paystreak varies from 105 to 175 ft. in width, 
and bedrock is found at 133 ft. below the surface. The 

SURFACE FLUMES IN SIBERIAN GOLD FIELD 

shafts are 44.x8 arshines, or 10 ft. 4 in.x 18 ft. 5 in., 
and have three compartments. At this particular spot 

frost is rarely found deeper than 140 ft., although in 
other portions of the district, as in the Klondyke, drill 
holes to a depth of 250 ft. indicate indefinite and un- 
broken frost. It occasionally happens, therefore, that 
intermittent thawed areas are encountered, which add to 

the difficulties already existing. At the Andreevsky No. 
84, although a relatively small operation, two pumps of 
105 hp. each are required. The average amount of water 
pumped out of the mine is 174,350 gal. per 24 hours, 

which is pumped to the washing plant on the surface. 
Whenever the power is shut off, work has to be instantly 
abandoned and the motors taken out of the mine, as it 
will flood in three hours. An 80 hp. electric hoist is 
used, the cage weighing 3200 lbs. and the load 4000 Ib. 
Time of hoisting is 30 seconds. At Andreevsky No. 7 
less water is encountered, owing to frozen ground in ad- 
vance. At both of these mines the rich paystreak is 
found in an irregular belt meandering from side to side 
of the valley. 

*Consulting mining engineer, New York City. 

Fig. 1 shows a typical cross-section of the stream and 
Fig. 2 the ground plan. In order to carry the main 
stream away from the active operations, two or more paral- 
lel flumes are constructed from the main channel to a 
ditch alongside the workings and then into the abandoned 
operations below. These are shown in Fig. 3. 

A series of test pits or drill holes having first been 
made to determine the line of maximum values, a shaft 
is then sunk, as indicated in Fig. 2, and a meandering en- 
try driven each way therefrom, the lower entry usually 
breaking through at a short distance, into the preceding 
downstream operation, and thus affording drainage from 
above. At intervals of about 70 ft., cross-entries are 

[< LIMIT OF RICH *~ 
MucH PAY STREAH 

FIG. 1. TYPICAL CROSS-SECTION OF SIBERIAN 
GOLD-BEARING STREAM 

turned and driven until the value of contents decreases 
to an amount equal to the cost of driving. In this man- 
ner the edges of the rich paystreak are defined and the 
direction of the main entry governed accordingly. 

This main entry is driven first, from 14 to 21 ft. wide, 
and timbered, as shown in Fig 4, by outside posts and 
caps called stoiki and ognefi, with secondary posts called 
stolbi inside these and in a double row in the center, sur- 
mounted by a row of caps extending lengthwise and called 
podquati. Track is first laid on the left-hand side, and 
a deep ditch is dug in the right-hand side. This ditch is 
extended down to the lower end of the operation as rap- 
idly as possible, in order to hole through to the works 
below and save pumping. In this manner as many as six 
or seven separate mines may be drained through one an- 
other. Upon completion of this bedrock ditch, the track 
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FIG. 2. 

is laid in the right-hand side of the entry. In the mean- 
. time the large pieces of rock from the ditch and the large 
boulders encountered in the development are gobbed in 
the center between the sto/bi. 
A peculiarity of Russian gob packing is the insertion, 

at frequent intervals, of large timbers laid horizontally, 
whose function is supposed to be the binding of the gob, 
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but which in reality crush under pressure and cause undue 
strain on the stoiki and stolbi remaining, with frequent 
cave-ins and consequent loss of considerable areas of high- 
grade gravel. As soon as one or two cross-entries have 
been turned, the ribs on either side of the main entry are 
slabbed, and as the slabbing advances, a row of single 
stolbi is set at the back and the entire area gobbed with 
boulders and timber laid horizontally, as indicated on 
the left in Fig. 3. In this manner an area from 38 to 50 
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ft. in width is excavated and packed. When the pressure 
becomes too great, the main ditch is tightly planked over 
and the mine is abandoned, to be operated by a similar 
entry driven parallel or from a new shaft. 

A large part of the preparatory work for any season 
consists of the building of flumes in advance, on the sur- 
face, and the sinking of shafts. The gravel, when brought 
to the surface, is washed and the gold recovered in the 
usual manner. 

& 

Electric Smelting of Titaniferous 
Iron Ores* 

Two miles west of the village of St. Charles, on the 
north shore of the Saguenay River, Province of Quebec, 
is a deposit of titaniferous magnetite estimated to con- 
tain from 1,000,000 to 5,000,000 tons of ore, sufficient 

in amount to operate an electric furnace for a number 
of years. Electric power may be obtained at two points 
on the river, one being approximately 9 miles west and 
the other approximately 12 miles east of the deposit. 
Charcoal and limestone, necessary for electric smelting, 
are conveniently located. 

The ore contains approximately 50.53% Fe, 10.55 Ti, 
0.02 S, 0.03 P and is susceptible to magnetic separation 
yielding a concentrate containing approximately 56.20% 
Fe and 8.3 Ti, by which it will be seen that either crude 
or concentrated, a titaniferous magnetite must be treated. 

It is stated that 1.75 tons of concentrates treated in an 
electrometal furnace such as is used in Sweden, would, 
with the addition of 0.4 ton charcoal and 0.5 ton lime- 
stone (dolomite preferred) produce one ton pig iron 
containing 95.5% Fe, 3.5% C, 0.3% Si, 0.4% Ti, 0.01% 
and 0.04% P, with a slag containing approximately 34% 
Ti, 14% SiO,, 7% Al,O;,, 40% CaO MgO and 3% FeO 
and amounting to about 0.7 ton. 

Electrical power required would be approximately 3000 
kw.-hr. or, allowing for stoppages, etc., would approxi- 
mate 0.55 hp.-year per ton of metal produced. To smelt 

*Abstract of article by Albert Stansfield, professor of 
metallurgy, McGill University, Canada, Dept. of Mines, Geol. 
Sur. No. 92. 
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the original ore, assuming the slag not to contain more 
titanium than the preceding example, 0.4 ton of charcoal, 
0.7 ton of limestone or dolomite would be required and 
about 3500 kw.-hr., or 0.54 hp.-year, per long ton of pig 
iron would be consumed. Two tons of ore would pro- 
duce one ton pig iron containing approximately 96.5% 
Fe, 3.5% C, 0.3% Si, 0.4% Ti, 0.015% S and 0.08% P, 
and approximately one ton of slag. 

Cost oF MAKING Pia Iron 

It is stated that any estimated costs must be decidedly 
uncertain. Assuming, however, a plant to consist of 
three furnaces of 4000 hp. each and an output of such a 
plant to be 80 tons per day, approximate costs would be: 

COSTS OF MAKING PIG IRON 

Smelting 
Smelting Ore Concentrates 

Mining and royalties, 2 tons.......... $2.50 
Preparation of ore, crushing @ 20c.... 
Concentrating, @ 30c................ 
Sintering, @ 50c 
Preight, 2 tons’'@ 200: . 26... se sce. 

.30 tons 

.30 tons 

.30 tons 

.75 tons 

.75 tons 

.75 tons 

.50 tons 
a A ee cet ee 

Limestone @ $1.00, 0.7 tons.......... 
Charcoal @ $10.00, 0.4 tons 
Power @ $7.00, hp.-year 0.65 
Electrodes @ 4c. fb. WEEDS < ova seks ok" 
Labor @ $2.50 
Office expenses 
Repairs 

Total cost per ton 

To this cost would have to be added depreciation, in- 
terest and general expenses on smelting and dressing 
plants. 

Byproducts are also considered, such as acetate of lime 
and wood alcohol, derived from the charcoal-burning 
operations as well as the possible manufacture of’ ferro- 
titanium. 

In conclusion the writer states that the total cost 
of pig iron would be about $21 and would be marketable 
as an exceptionably high-grade iron. 

Where Is Roosevelt P 
Georges Clemenceau, formerly prime minister of 

France, in an open letter to President Wilson printed in 
his paper, L’/lomme Enchaine, appeals to the President to 
send over Theodore Roosevelt and “his companions.” M. 
Clemenceau says: 

“Tn invaded France at the present hour there is a name 
which represents, by I know not what force of intuition, 
the beauty of America’s intervention—it is that of Roose- 
velt. You are too much a philosopher not to know 
that great popular leaders have influenced men out of 
all proportion to their own real value by the intangible 
atmosphere of legend which, with or without their as- 
sistance, has formed around them. 

“Whatever may be the reasons, and without attempt- 
ing to analyze the phenomenon, I yield to the imperious 
need to tell you that the name of Roosevelt has in our 
country at this time a legendary power. It would be 
an enormous error in my view to neglect a force which 
everything urges us to make use of as soon as possible. 

“We have learned that the first American unit has 
arrived at the front and with what zest generals and 
privates saluted the noble starred banner. However, you 
should know, Mr. President, that more than one stout, 
chevronned poilu said to his comrade in an astonished 
voice: ‘But where is Roosevelt? I don’t see him.’ ” 
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American Mining Engineers Prominent in 
Chilean Mining 
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Tincanesnceenecananneneeninn 

POPE YEATMAN FRED HELLMANN 

The great developer of the big copper mines Consulting engineer for the Guggenheim 
interests 

H. C. BELLINGER S. S. SORENSEN 

General manager, Chile Copper Co. General manager, Braden Copper Co. 
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Some California Mother Lode Mines 
By Lewis H. Eppy* 

The four groups of Mother Lode mines, situated in 
three adjoining counties in California, under the manage- 
ment of W. J. Loring, of San Francisco, are all in full 
development or productive operation with the excep- 
tion of the Dutch-Sweeney-App. Mr. Loring says that 
owing to the present state of war it has been decided 
to go slow at this property, but he hopes that the en- 
largement of the Dutch shaft and the construction of 
the 600-ton mill will be proceeded with very shortly.’ 
The results of development of these properties are such 
as to warrant their equipment on a large scale, as there 
are large bodies of ore already available for treatment, 
which have been put in sight by the present operators. 
The three are adjoining mines, and all have been pro- 
ducers under former owners. The Dutch and Sweeney 
had been operated under one ownership, and the App 
was separately owned. The situation and physical re- 
lation of the properties make them an ideal com- 
bination for the development of one large mine. The 
Dutch-Sweeney Mining Co. has given more attention 
to exploration and development and the study of applied 
advanced metallurgical methods than to increasing pro- 
duction and has come to the point of knowing that there 
is a great mine in sight. The property is situated in 
the Jamestown district, Tuolumne County. Jamestown 
is the railroad shipping point, but the immediate min- 
ing camp and nearest post office is Quartz. 

DEVELOPMENT AT CALAVERAS CONSOLIDATED 

Calaveras Consolidated Syndicate is developing a group 
of old mines that were surface producers in early days 
and are now disclosing bodies of ore of medium average 
grade. The property is situated in the Melones or Car- 
son Hill district, near the Melones mine, in Calaveras 

County, with Melones as the post office and railroad 
shipping point. Machine drills are employed, and re- 
cently a 3-stamp sampling mill was installed, which 
crushes about 18 tons a day with satisfactory results. 
The main tunnel is 2024 ft. long and is developing ore. 
The winze, 950 ft. north of the tunnel portal, is 275 
ft. below the level of the tunnel, or 600 ft. below the 

surface. The first level on the vein is at 123 ft. below 
the tunnel level and is developing ore that averages 
better than $5 a ton; the width is undetermined. Bore 
holes, both east and west, at various points over 232 ft. 
of drifting have proved ore of payable value for a width 
of 18 ft. ‘A shoot of ore 550 ft. long has been developed 
at the tunnel level and adjacent to the winze which is 
directly beneath the surface: that also has proved pay 
ore over the same length. The winze level is directly 
under good ore proved at the surface and in the tunnel 
level. The second level, at 250 ft. below the tunnei 

level, will again prove the downward extension of this 
oreshoot. The ore developed in the main tunnel 2000 
ft. in is another distinct shoot, separated by several 
hundred feet of blank ground from that developed in 
the winze section. Sinking in the Morgan shaft has 
reached a depth of 250 ft. below No. 3 tunnel, and the 

results there obtained have been also satisfactory. The 
Hardenberg mine, which is situated south of Jackson in 

*Associate editor, 3430 Peralta St., Oakland, Calif. 
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Amador County, recently optioned by the Hardenberg 
Mining Syndicate, was originally developed and operated 
through an inclined shaft. About four years ago the 
South Eureka Mining Co. reopened the property and 
sank a vertical shaft to the 1000-ft. level and extracted 
ore from this and intermediate levels and developed 
new ground. The ore was treated in a new 20-stamp 
mill electrically driven, and modern mining methods 

were applied. The present operators have deepened the 
shaft to the 1200-ft. point, crosscutted and drifted on 
the vein. The shaft is now being further deepened, 
and the vein will be developed at 1350 ft. depth by cross- 
cutting and drifting. 

The Plymouth Consolidated Gold Mines, Ltd., oper- 

ating the Plymouth group at the recently incorporated 
town of Plymouth in the northern end of Amador Coun- 
ty, is the only one of the Mother Lode properties under 
Mr. Loring’s management that is owned by a foreign 
company; the other operations and development were 
undertaken since the beginning of the European War, 
and the investments were obtained in the East. The 
Plymouth was one of the famous Mother Lode produ- 
cers in the early days and was reopened and developed 
by the California Exploration Co. under the manage- 
ment of Albert Burch. Since the present owners have 
been operating, a modern mill, including stamps and 
Hardinge mills, and an electric hoist with a capacity of 
5000 ft. have been installed. In 31 months 319,893 

tons of ore has been treated, having a gross value of 
$1,646,350 and rendering a profit over all expenditures 
of $540,586. These figures show an average value of 
$5.146 per ton of ore treated, and that is a fair general 
average of Mother Lode ores in the present-day mining 
at deep levels. So it is essential that modern methods 
of extraction and treatment be adopted in the reopening 
of the old mines and the continued operation of regu- 
lar producers. ‘There are mines along the Lode that 
produce high-grade ore, but there are others that yield 
a very small profit because of the low values of the 
ores and the high cost of treatment. 

South African Diamond Industry 
By A. Cooper Kry* 

That the diamond industry of South Africa is in better 
condition today than at any other time in its history is 
due to harmony among producers and the control of the 
production on the basis of “the fewer the higher.” 

At the outbreak of the war a small demand for dia- 
monds sprang up, which steadily increased, and the pro- 
ducers, who had large stocks by reason of overproduction, 
were enabled to gradually dispose of stocks at prices not 
less than those prevailing before the war. Through the 
large interests he holds in De Beers, Jagersfontein and 
Premier mines, S. B. Joel was able to control sales and 

regulate the feeding of the market that showed signs of 
expanding with the increased wealth of the United States 
and other countries. When stocks were becoming de- 
pleted, he arranged with his colleagues that the three 
mines should restart operations on a reduced scale. Be- 
fore the companies had reached the present scale of oper- 
ations, all stocks had been cleared and the demand at 

improved prices, the best ever obtained, was just satisfied 

*Box 3621,.Johannesburg, South Africa. 
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by the restricted output. This restriction and the con- 
trol of the marketing of diamonds will enable the pro- 

ducers to make as much or more profit from the re- 
stricted output as they did from twice the quantity pro- 
duced before the war, and at the same time double the 

lives of the mines. It has been announced that washings 
at the Premier mine would be restricted to the capacity 
of the No. 4 Gear (mill) and that the yearly increase in 

depth of 34 ft. in the opencut workings would be reduced 
to 17 ft., at which rate the life of the mine would be 

doubled. 
Arangements have been made for the sale of diamonds 

at prices considerably in advance of those of previous 
years, and producers are being advised to think in 
money and not in the quantity of diamonds produced. 
It is pointed out that the world spends a certain amount 
of money annually on diamonds and this amount in- 
creases or diminishes with the rise or fall in general 
prosperity. The aim must be to get the highest price 
possible for a smaller quantity of the gems rather than 
give more stones for the gross amount of money avail- 
able. An increase in price or restricted output stimu- 
lates the desire to possess these much-prized gems. The 
close control exercised tends to enhance the value and 
stabilizes the investment. 

In 1913 the demand for diamonds in the United States 
of America was abnormal, owing to the proposed in- 
crease in the import duty on both rough and cut stones, 
but as soon as these duties were imposed, prices fell and 
the output, which had been auginented to meet the ab- 
normal demand, did not realize more chan the gross 
amount available in normal times and toward the end 
of 1913 and the beginning of 1914 the average price per 
carat left little or no profit over and above the increased 
expenditure incurred in securing the larger production. 
Companies suffered severely and directors immediately 
realized the truth of the doctrine contained in the words 
“the higher the fewer,” and busied themselves in the en- 

deavor to secure codperation to limit output and control 
sales, 

Last Yrar’s. YIELD 

The total production of diamonds within the Union 
of South Africa in 1916 was: Transvaal, 615,209 carats, 

valued at £933,643; Cape Colony, 1,510,756 carats, val- 

ued at £4,057,928; Orange Free State, 220,365 carats, 

valued at £736,820; a total of 2,346,330 carats, with a 

total value of £5,728,391. In the last normal years (that 

is, just before the war) the figures were: 1912, 5,071,882 
carats, valued at £10,061,489; 1913, 5,163,547 carats, 

valued at £11,389,807. 

The production from mines (De Beers at Kimberley, 
Premier near Pretoria, and Jagersfontein in the Orange 
Free State) was 2,170,348 carats, valued at £4,769,479, 

being an average of £2 3s. 11d. ($10.65) per carat, 
against £1 17s. ($8.90) in 1914, £2 1s. 6d. ($10.00) in 

1913, £1 1%s. 1d. ($8.95) in 1912, £1 13s. 8d. ($8.10) 
in 1911 and £1 8s. 5d. ($6.85) in the half-year to De- 
cember, 1910. 

De Beers washed 4,567,898 loads of 16 cu.ft. each, 
yielding 1,403,514 carats, valued at £3,393,311, or £2 8s. 

4d. ($11.70) per carat. Pretoria district mines, the fig- 
ures for which for all practical purposes may be consid- 
ered as those for the Premier mine, washed 1,621,140 

loads of ground and 717,836 loads of tailings accumu- 
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lated in earlier years for 548,572 carats, valued at 
£652,715, equal to £1 3s. 10d. ($5.75) per carat. Five or 
six mines in the Orange Free State produced £723,453 
worth of diamonds equal to £3 6s. id. ($16.05) per 
carat. Alluvial workers on the banks of the Vaal River 
produced 167,620 carats, value at £948,571, an aggregate 
only twice surpassed in recent years. The value per carat 
was no less than £5 13s. 2d. ($27.40) compared with 
about £4 ($19.40) in 1914 and 1915. Workers in the 
Barkeley West district produced 82,968 carats, valued at 
£554,896, and the comparativley new Klerksdorf field, a 
quarter of a million carats, averaging £5 6s. ($25.65) 
per carat. 

Quicksilver in California 
According to a bulletin of the California State Mining 

Bureau, the production of quicksilver for 1916 amounted 
to 21,400 flasks of 75 lb. each, which were sold by the 
mine owners for a total of $2,000,900. Quotations for 

the year varied from the high level of $300 per flask in 
February, to about $75 for the last six months of the year. 

The average quotation for the year was $125; the actual 
sales however, averaged only $93.50 per flask, owing to 
the rapid fluctuation of prices in the first six months of 
the year. 

During the bureau’s investigation, a wide variety of 
ores were tested by water concentration, by oil flotation 
and by leaching. Each method has shown some ores 
particularly, amenable to it. High recoveries were made 
by water concentration of ores of friable crystalline cin- 
nabar. When the cinnabar slimes badly, the saving is 
low, but in many cases the contents of these slimes can 
be won by flotation. Ochre in the slimes appears to 
be particularly difficult to overcome, largely on account 
of its colloidal nature. 

One interesting development was the verification of in- 
formation regarding selective separation of an objection- 
able amount of pyrite from concentrates. In one instance, 

a mixture of crude wood turpentine and a crude as- 
phaltic base petroleum gave higher grade concentrates 
than any single oil used, less visible pyrite being present. 

In the matter of leaching with an alkaline sulphide 
(Na,S and NaOH) some astonishing results were ob- 
tained. On four widely varying ores assaying from 
0.14% to 1.7% Hg, extractions of 86%, 96%, and 97% 
were obtained with approximately half hour contact of 
solutions. 

One ore, assaying 0.31% Hg yielded 97% with but 15 
minutes leaching. Ochre is detrimental to leaching as 
well as to concentration. 

Transparency of Tracing Cloth 
According to Commerce Reports, May 22, 1916, in re- 

sponse to the demands of several Government depart- 
ments and of dealers in tracing cloth, the United States 

Bureau of Standards has developed and adopted a stand- 
ard method for specifying the transparency of paper and 
tracing cloth. It has issued a circular stating definitely 
the form of the specification, explaining its significance, 
describing the apparatus and method of test and giving 
general information and instructions to applicants. This 
publication is Circular No. 63 of the Bureau of Standards. 
It includes a schedule of fees for those who make appli- 
cation to the bureau for tests. 
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Minerals Separation in the Miami Case 
The opinion of the United States Circuit Court of 

Appeals in the suit of Minerals Separation against Miami 
Copper Co., written by Circuit Judge Victor 8. Woolley 
and recently handed down, says that the first or oily 
frothing agents’ patent is based upon the discovery of a 
then unknown and still unexplained phenomenon of froth 
flotation of metal particles developed by the reduction of 
oil to a low percentage, and that this discovery changed 
oil flotation from laboratory experiments and mill failures 
to commercial success. The prior adjudications in Aus- 
tralia and England are referred to as well as the litiga- 
tion in the United States. It is said that the decision 
of the Supreme Court of the United States last December, 
in the suit of Minerals Separation against Hyde, sus- 
taining the validity of the patent in a way that has 
already been discussed in the Journal, disposes of the 

question of validity, and that the only question to be 
considered is whether the defendant in the present suit 
has infringed the patent. 

The first operations of the defendant were in a ma- 
chine which reproduced that of the plaintiff and here 
infringement was not disputed, and therefore was not 
discussed by the court. The second operations of the 
defendant were in Callow pneumatic cells and appliances 
for mixing the ore pulp and oil before they entered the 
cells. These were also held to infringe after a very 
full discussion in which it was said that the use of 
Pachuca tanks, centrifugal pumps receiving air and pulp, 
or pulp elevators in conjunction with these cells involved 
an agitation substantially the same as that disclosed in 
the patent. 

As to the second patent in suit, involving soluble 
frothing agents, the court found this patent to be clearly 
valid and infringed, and called attention to the fact that 
it was stated in the specification that air or gas could 
be “liberated in, generated in, or effectively introduced 
into” the ore pulp by any suitable means. This disposes 
of any possibility of limitation of this patent to any 

particular means of introducing into the pulp the air or 
gas which forms the bubbles of the froth. 

As to the third patent, for the use of phenols in the 
cold and without acid, the court found this to be a sub- 
stantial improvement and simplification in the agitation 
process of air flotation and held the patent to be valid 
and infringed, in this respect reversing the decree of 
Judge Bradford in the United States District Court. 
~ Circuit Judge John B. McPherson concurred in this 
opinion, but Circuit Judge Buffington dissented as to in- 
fringement of the first patent in suit and wrote a long 
opinion giving his reasons for the belief that this patent 
should be limited to mechanical agitation and did not 
include pneumatic agitation. This dissent was limited 
to the first patent and apparently Judge Buffington is 
in accord with his colleagues as to the second and third 
patents. — 
. When the decree of Judge Bradford in the District 
Court was filed last September, it was consented by both 
parties that an injunction should be stayed pending the 
decision of the appeal upon the filing of a bond for $250,- 
000 and the filing of sworn monthly statements showing 
the extent of the flotation operations of the defendant. 
These statements have been filed every month and show a 
gradual increase from about $250,000 to $330,000 in the 
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value of concentrates produced by the flotation process 
during each month. 

The decree is interlocutory in its nature, and directs 
the case to be sent to the court below for thé issuance 
of an injunction and the ascertainment of profits and 
damages, and it is not expected that the Supreme Court 
of the United States will entertain a writ of certiorari, 
in any event, until there is a final decree adjudicating 
all questions, including profits and damages. 

Chronology for Mining for May, 1917 

May 1—Wages in California gold mines increased to 
maximum of $3.50 and minimum of $3 per shift. 

May 4—Interim receiver appointed in London for 
North West Corporation, following receivership on Apr. 
24 of the parent Granville Mining Co., which controls 
important properties in the Klondike. 

May 6—Cable dispatches announced destruction by 
fire of nickel-refining works of A. 8S. Kristianssands Nik- 
kelraffineringsverk at Christiansand, Norway. 

May 12—Grand Forks, B. C., copper smeltery of 
Granby Consolidated company forced to curtail operations 
and finally to cease smelting on account of lack of coke 
resulting from strike in the Crows Nest Pass coal region. 
May 17—Sub-committee on copper, appointed by Ber- 

nard M, Baruch, chairman of committee on raw materials 

of the National Defense Council, membership of copper 
committee including John D. Ryan, chairman, Murry 
Guggenheim, Charles M. MacNeill, Rodolphe L. Agassiz, 
James McLean and W. A. Clark.—Closing arguments in 
flotation case of Minerals Separation, Ltd., vs. Butte & 
Superior heard in U. 8. District Court in Butte; de- 
cision not expected for several months. 

May 21—Heinze interests lost in Supreme Court pro- 
ceedings for $15,000,000 treble damages, under Sherman 
anti-trust law, against Amalgamated Copper and Lewisohn 
interests who were alleged to have attempted a monopoly 
of Montana copper industry and to have conspired against 
Heinze’s United Copper Securities Co. 
May 23—Announcement that Greene Consolidated 

Copper Co. would be dissolved and that Greene Cananea 
would become the sole holding company for the copper ° 
operations at Cananea, Son. Mexico. 

May 24—Production in Jerome, Ariz., copper mines 
stopped by miners’ strike-—Utah Apex mine in Bingham 
Canyon resumed shipping, after two months shutdown 
due to fire and flooding of mine. 

May 25—Announcement that Bunker Hill & Sullivan 
Mining and Concentrating Co. would erect a 10-ton elec- 
trolytic zine plant, after its new lead smeltery at Kellogg, 

Idaho, is in operation.—Case of Minerals Separation, 
Ltd., vs. Miami Copper Co. in U. 8. Circuit Court of 
Appeals, Philadelphia, for flotation-patent infringement 
decided in favor of plaintiff. 

May 26—Peruvian troops sent to quell strike disorders 
at Cerro De Pasco copper smeltery at La Fundicion; 
smeltery strike settled May 31. 

May 31—“Smoke” damages allowed against smelting 
companies in Sudbury nickel district, Ontario, but injunc- 
tion restraining operation of the Canadian Copper and 
the Mond Nickel’ smelteries was denied, on ground of 
greatest good to the community. 
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Details of Practical Mining © : 

Safety Device for Inclined Shafts 
By R. J. Sampson* 

As yet, within our knowledge, there has been no appli- 
cation of an automatic safety device to cars or skips which 
run on inclined rails without auxiliary guides. The 
following description and sketch pertain to such a device. 
This particular design is for a skip which operates on 
rails under which stringers are used, which type of shaft 
timbering is common in inclined shafts where heavy 
loads are hoisted at high speed. 

The bail is attached as usual to the skip body by 
means of pins about which it is free to turn, but instead 
of round holes for the pins, slots are provided in the 
bail. In each of these slots a spring A is placed. A 
connecting-rod is fastened to the bail at G, for which 
purpose a lug and pin are made on the bail. The other 
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SAFETY DEVICE FOR SKIPS OR CARS 

end of rod B is connected to the arm (, which, together 
with the shoe D, its arm and bearing, form one casting. 

There are two of these castings on each side. They are 
fastened to the skip in the same manner as the bail. 
On the pin about which these castings rotate, there is 
a light, short spring between the bearings of the castings 
and fastened to each. The pins are made with a shoulder, 
and the castings are so placed that they can move away 
from each other on their bearings a maximum distance 
equal to the width of the head of the rail minus the 

thickness of the web. 
As long as the load is on the rope, the spring A is 

compressed and the shoes D are held in the position 
shown by the full lines, by means of the rod B. When 
load is taken off the bail, the spring A assumes the dotted 

*1702 A Ave., Douglas, Ariz. 
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position, and movement of rod B throws the shoes D into . 
the rails, as shown. 

The small perspective picture shows the shape of these 
shoes, and for the sake of clearness the remainder of the 
casting is not shown. The lug on the side is of such 
depth and thickness as to just fit between the head and 
flange of the rail, each lug completely filling this space 
on one side of the rail. These dimensions are of course 
governed by the rail used in the shaft. Since there is 
a shoe for each side of the rail, the rail section is filled 
solidly for a length of 6 to 8 in., when the shoes are 
in position. 

These shoes, when in position above the rail, have 
the sides of their lugs separated by a distance equal to 
the thickness of the web of the rail. When they are 
forced against the head of the rail, the shape of the under 
side of the lug, which first comes in contact with the 

rail, is such that it forces the two shoes 
apart far enough to allow them to pass 
over the head of the rail. When the 
lugs have cleared the head of the rail, 
the small spring draws the two castings 
together so that the lugs fit snugly into 
the rail. An further movement down- 
ward of the skip tends to rotate the 
castings, pressing the top of the lug 
against the bottom of the head of the 
rail and the bottom of lug against top 
of rail flange—the greater the pressure 

; the stronger the grip. Since rails are 
ie rolled with the bottoms of their heads 

> and the tops of their flanges at a slight 
angle to the horizontal, there is a tend- 
ency for the lugs to slip out. To ob- 
viate this difficulty, the shoes are made 
with an extension below the lug and 
offset far enough to clear the flange of 
the rail. This extension is so made 
that, at the instant the lugs are pressed 
upward to the rail, it comes in contact 
with the stringer under the rail. On 

account of its shape further rotation presses it more 
tightly against the stringer, and it then serves to hold the 
lug tightly against the web of the rail. 

If stringers are not used and the rails are simply on 
ties or wall plates, the shoe assumes the shape of the 
lug and has corrugations lengthwise, top and bottom, to 
increase friction. In this case there is also provided, on 
the side of the skip, a bracket so placed that when the 
lugs are in contact with the rails, the arms carrying 
the shoes are held by the sides of the bracket so that 
they cannot slip sidewise. The lug G is so placed that 
it will be directly under the point about which the bail 
is pivoted when the load is on the rope. This is done so 
that there will be a minimum movement of the rod B 
when the bail moves up and down during the period of 
acceleration of the hoist. 
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The length of the slot in the bail depends upon the 
load to be carried and the diameter of the spring steel 
used, which will in turn depend upon the length re- 
quired to be developed by the spring over its length when 
compressed. Assume a load of 16,000 lb., spring steel 
1 in. in diameter, the coil having an outside diameter 
of 4 in., there will be required 10 coils to develop a 
length of 34 in. over its compressed length. This 34 in. 
is the horizontal movement at G necessary to rotate the 
shoes into position. The slot will then have a length com- 
prised of 10 coils. Length = 10 + 34 + 4 in. (the 
diameter of pin to which bail is fastened) = 174 in. 
If a 65-lb. rail is used and the lugs are made 6 in. long, 
there will be a total of 84 sq.in. of cast steel to support 
the load. The lugs are so shaped that, in case the skip 
is set on chairs, the mechanism will operate as usual, 
gripping the rails, but when the rope picks up the load 
they will slip out from the rail without binding and 
with no shock. 

While the description of this device is lengthy, the 
operation is simple, and for the result sought the cost is 
small. There is one bad feature; that is, in case the 
lugs strike the rail at a rail joint. However, even in this 
event, the operation should be immediate and effective, as 
the rail splices are not opposite each other and one pair 
of shoes would always be effective, and if properly de- 
signed, these would be amply sufficient to support the 
load. 

"8 cS 

Concreting a Diamond-Drill Hole 
A surface diamond-drill hole in the Flat River country, 

Missouri, cut by an underground prospect drift drained 
so much water from the surrounding country that it 
was found necessary to concrete it from the surface to 
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METHOD OF PLUGGING DIAMOND DRILL HOLE 

keep it from flooding that part of the mine workings. 
Owing to the fact that the drift was driven at an angle 
of 20° downward, it was filled with water soon after 
breaking into the drill hole, thus making it impossible 
to plug the hole from the drift prior to filling it with 
concrete. The following method, shown in the illustra- 
tion, was successfully used for plugging the hole from 
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the surface: A 15-20-ft. length of pipe about an inch less 
in diameter than the drill hole was closed at one end 
with a wooden plug, and after making sure that the 
drill hole was clear, it was dropped into the hole with 
the plugged end of the pipe up, forming a base for the 
concrete to rest on, and the part of the pipe projecting 
into the drift was easily cut off when the drift was un- 
watered. The concrete was made rather thin to facilitate 
pouring into the hole and was composed of one part 
portland cement to three parts of sand or chat. 

& 

Feed-Water Coawel for Power-Plant 
Boilers 

By Linpsay Duncan* 

The sketch shows a method of regulating the boiler- 
feed water in use at the Nevada Consolidated, which has 

shown considerable advantages over the standard method 
of a single globe valve kept partly closed at all times. 
The device consists essentially of a double manifold with 
gate valves of various sizes connecting the two branches. 
As many of the valve are necessary are opened wide, 
and the needed regulation is secured by opening or clos- 
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VALVE ARRANGEMENT FOR FEED-WATER CONTROL 

ing combinations of the different sized valves. This 
method does away with cutting out the seats of the 
partly opened gate valves and also enables the water 
tender to tell at a glance the quantity of water being 
fed. The illustration shows an arrangement suitablo fo~ 
a 400-hp. Babcock & Wilcox boiler and can be modified 
to suit any size. Should finer regulation be required a 
couple of 4-in. valves may be aded to the manifold. 

*Mechanical engineer, McGill, Nev. 
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: Details of Milling and Smelting 

A Useful Type of Pipe Hanger 
By Raymonp B. Lapoo* 

A type of pipe hanger devised at the shops of the Low 
Moor Iron Co. of Virginia has proved very successful. 
The construction is simple, cheap, substantial and efficient. 
The details of a typical installation for a 6-in. pipe are 
shown’ in the accompanying sketch. The dimensions can 
be altered for other sizes of pipe. 

The two legs are made from old 3-in. wrought-iron pipe 
or boiler tubes cut in 8- to 15-ft. sections depending on 
slope of ground. One end of each pipe is flattened for a 
distance of about 8 in. and the flattened portion drilled 
for 4-in. bolts. Two §-in. rods about one foot long are 
bent into an eye at one end to admit a $-in. bolt, and 
threaded at the other end. A ring, 6 or 7 in. in diameter, 
24 in. wide and % in. thick is then bored to admit 
loosely the %-in. rods, the two holes placed diametrically 
opposite each other. This ring can either be made of 
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LOW MOOR TYPE OF PIPE HANGER 

strap iron bent and welded, or cut from 6- or 7-in. pipe 
or couplings. The pipe ring is held by two straps about 
14 in. wide and +} or 2 in. thick. Each is bent in a 
semicircle, and the ends are flattened and bored to re- 
ceive 4-in. bolts. 

The manner of assembling the hanger is evident from 
the sketch. The purpose of the 6-in. ring is to allow the 
pipe to swing free from its support in any direction. 
This provides for expansion and contraction in the line 
and prevents the force of wind sway from shaking the 
hangers. By using long threads on the rods, the pipe 
may be leveled up by tightening or loosening the nuts. 
The legs are embedded in concrete piers about 1 ft. 
square and 2 ft. deep and given a spread of about 6 ft. 
Hangers of this size are spaced on about 25-ft. centers. 

Hangers of this type have been in use here for several 
years and have proved very satisfactory. The one used 
as an example is one of a series supporting a 6-in. com- 

*Mining engineer, Low Moor, Va. 

pressed air line about a quarter mile long. Most of the 
material used, with the exception of the concrete, was 
scrap and consequently cost but little. The advantages 
of this type of construction are low cost, durability, flexi- 
bility and ease of installation. 

# 

Coal Gas for Heat Treatment 
The use of coal-gas furnaces for annealing, melting and 

tempering metals is increasing in England, says a con- 
sular report. Hadfields, Ltd., consumes, entirely for war 

work, not less than 500,000,000 cu.ft. of gas per annum. 
A furnace commonly in use takes a load of 4 tons of cold 
steel and consumes 2750 cu.ft. of gas per hour at a cost 
of 48c. per 1000 cu.ft. A ton of metal can be reduced 
in 4 hours with a consumption of 850 cu.ft. of gas. 

The advantages claimed for the furnace are that it 
is compact, self-contained, mobile and economical. No 
space is required for ashes, and it can be brought close 
to the worker. It necessitates no special alterations in 
the factory. The temperature is easily controlled, per- 
mitting the time required for each operation to be defi- 
nitely ascertained. 

Riffles on Concentrating Tables 
By ALGERNON DEL Mar* 

Nearly every combination of riffles has been tried on 
concentrating tables in straight lines or in curves, so that 
not much can be new to the ore dressing experts, but I 
believe the combination here shown on a Wilfley table 

Feed Box” FIG.2 

MODIFICATION OF RIFFLES ON WILFLEY TABLES 

may contain an element not already tried by some mill- 
men, and it is well worth the experiment. 

The idea originated by first extending the last eight 
or longest riffles to the end of the table, as shown in 
Fig. 1, and from the corner A extending a new line to 

*Mining engineer, Dewey Mines, Gazelle, Calif. 
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the shortest riffle and then extending every alternate 
riffle to this new line. This combination was unsatis- 

factory, so six of these riffles were cut out and only two 

extended to the end of the table. This worked well with 

an ordinary load of concentrates, but when the table be- 
came overloaded, the dividing line between waste and, 
concentrates was not well defined. Then one riffle was 
extended to the end of the table about one third the 
way up, as shown in Fig. 2. Now if the table became 
overloaded, this riffle separated clean concentrates, leav- 
ing the lower one third to take care of the heavier portion 
not thrown forward on the upper riffle. With this 
added riffle our tables take care of themselves whether 
full or underloaded, the upper extended riffles taking off 
clean fine concentrates. This improvement acts to a 
certain extent as a classifier, taking off the fine concen- 

trates at the top and leaving the adjustment more es- 
pecially for the coarser concentrates. 

aS 

New Self Lubricatine Roller-Bearing 
Mine-Car Wheel 
By Bren J. Morcan* 

In the construction of a new self-lubricating roller- 
bearing mine-car wheel, the hub member is made (cast 

and machined) separately and shrunk into the central hole 
of the wheel proper. A roller-bearing assembly is mount- 
ed in the hub member and forms an antifriction con- 

SELF-OILING ROLLER-BEARING CAR WHEEL 

nection between it and the axle. The hub member and 
roller-bearing assembly are standardized and may be used 
interchangeably. Provision is made for carrying in the 
hub member a surplus of hard oil, which is drawn on au- 
tomatically as needed and works into the roller-bearing 
assembly. The separate manufacture of the hub assembly 
is a good feature. If the flange, tread or web of any 

wheel proves defective or is broken from any cause, its 
hub assembly is not lost, but may be transferred to and 
used with another wheel. Thus the salvage covers the 
most expensive and important parts of the wheel. 

*Mining engineer, 505 Polk Building, Des Moines, Iowa. 
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Zinc-Box Arrangement for Silver 
Precipitates 

By A. W. ALLEN* 

In general practice the unsmelted screen oversize from 
the zine-box, usually termed “short” zine, is returned 

to the box to be further consumed with cyanide solution. 
It is always advisable to keep the amount of this “short” 
zinc on hand as low as possible and not to distribute it 
with the coarse zinc in the compartments. The max- 
imum solution of zine occurs at first contact with fresh 
solution. By arranging the zinc-box in the manner 

ZINC BOX FOR SILVER PRECIPITATES 

shown, it is possible to keep the “shorts” in the first com- 
partment, distributed in a shallow layer permitting the 
free ‘percolation of the solution. Maximum precipitation 
invariably occurs in the first two compartments, and by 
raising the screens in the manner shown there is more 
space available for an accumulation of product. [By an 
unfortunate inadvertance the wrong cut was published 
with this article in the Journal, May 5, 1917, p. 797, 
which destroyed the value of the article. To correct this 
the text is reprinted with the correct drawing.—KEditor ]. 
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X Rays in Steel Metallurgy 
The important role X rays may play in steel and non- 

ferrous metallurgy was dwelt upon by Professor Bragg, a 
pioneer in this work, in a recent address on the sub- 
ject at Sheffield, England, says Iron Age, May 3, 1917. 
He referred to investigations on the crystalline structure. 
The perfect crystal has a definite internal geometrical 
form and a definite atomic symmetry, but the latter is 
beyond the range of microscopic vision. The more power- 
ful X rays may, however, enable the metallurgist to de- 
determine the atomic structure of his metals. Students 
of the new method predict that it will throw light on 
some places in metallurgy where nothing is now known. 

The commercial value of the researches remains, of 

course, to be proved, but the progress of the work is 
being followed with deep interest in various countries. 
Chemistry tells the metallurgist what are the constitu- 
ents of his metals, but X rays are going to help him to 
find and study the atoms of the substances. The actual 
arrangement of these and the distances at which they 
lie apart are of considerable importance, but have hither- 
to been beyond human vision. The X rays have made it 
possible to see the architecture of a number of substances, 
said the speaker. Iron and steel present difficulties, but 
there is a good prospect of getting useful information 
about them before long. The work was going ahead in 
the United States, where there was no war to interrupt 
it, and the speaker had received from American physicists 
particulars of interesting results obtained in respect to 
iron and steel crystals. 

*Metallurgical engineer, 309 Broaway, New York. 
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Pipe Laying Costs in Detroit 
Nearly 50 miles of water main were laid in Detroit 

last year at a total cost of $864,732, says Engineering 
News-Record, Apr. 12. Deducting replacements of 0.95 

mile there was a net gain of 48.23 miles, making a total 

of 1004.84 miles in the entire system. The unit cost per 

foot of various sizes, shown in the following table, are from 

the last annual report of Theodore A. Leisen, general 

superintendent : 
COST PER FOOT 

No. of Material, Overhead 
Size, In. Feet ete. Labor Expense Total 

4 804 $0.56 $0.37 $0.05 $0.98 
6 118,523 . 64 -45 .05 1.14 
8 81,010 .70 .45 .05 1.20 

10 2,055 1.28 1.02 aus 2.41 
12 3,908 1.58 . 96 Ut 2.65 
16 208 2.64 1.13 .13 3.90 
24 5,095 3.74 1.98 ae 5.97 
48 29,581 11.74 7.21 . 84 19.79 
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Costs at the Nipissing Mines, Cobalt 
The report of the Nipissing Mining Co., of Cobalt, 

Ont., for 1916, gives many interesting and valuable data 
on the costs of operating and producing silver. The 
total production was 4,044,668 fine ounces of silver, the 
cost of which, per ton of ore and per ounce of silver, is 
shown in the accompanying table. 

COST OF PRODUCING SILVER 
Based on Production of 4,044,668 oz., and 77,915 Tons Ore Milled 

Cost per Ton Cost per Oz. 
Department of Ore of Silver 

I CIS ia ae See cc oo aud reeeeas $0.014 $0. 00027 
Development and exploration..............+-++- 1.886 . 03631 
SUOMETIE. oc kes ae Ee cs oelaltbe t sin Ohara ware wes 1.265 . 02436 
Assaying and engineering:................0e000. .113 . 00218 
Administration and office. ........ccccescecccees . 480 . 00925 
TON MI Is. ak is be cecadccewdnesenes .122 . 00235 
RROUPAN MEER IIDS 6 i6 bic iu vod Cc encceesenwepe 1.756 . 03383 
CN III: co inivicncepeces Cc dcdacwdudgede . 285 . 00549 
REE, occu cist Vacances davamencancewer .799 . 01539 

MONEE oss onc awcekeuus Kosepetes wade Se 4.535 . 08737 
RII Sc iliccccah uSe-cusceaeneacmeee .097 . 00187 
Se ONIN 8 odo ce cd aslcesics nnaweeeeesc .O15 .00029 
DN Pe eee Pee ee ee .779 .01500 
ar ere ere eee nce . 831 . 01602 

Corporation, New York and traveling............ .175 . 00338 

: 13.152 . 25336 
Le eee eC re . 623 . 01201 

Total cost of production.................05- $12.529 $0. 24135 

The gross value of the production was $3,027,669, and 
the total cost was $976,186, or 32.24%, leaving a dif- 

ference of $2,051,483, or 67.76%. The total production 
was 78,120 tons, of which 1269 tons was high-grade and 
the remainder, 76,851 tons, low-grade. 

The high-grade mill ran at full capacity and treated 
1064 tons of Nipissing ore and metallics, assaying 1800 
oz. per ton, and 598 tons of custom ore assaying 3113 
oz. per ton. The precipitates from the low-grade mill 
were refined at the high-grade plant. Treatment cost 
was higher than in the previous year on account of war 
conditions, but as a counterbalancing factor the whole of 
the Cobalt residence was sold and the production of 1917 
contracted for. 

The low-grade mill treated 76,851 tons of ore averaging 
29.60 oz. silver, with a recovery of 86.76%. This re- 
covery, however, does not include that saved by floating 
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The Cost of Doing Things 
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the cyanide residues. Forty stamps ran 286.7 days, or 
78.33% of the possible running time. The milling was 
at the rate of 268 tons per day, or 6.7 tons per stamp 
per day. 

Experiments with flotation on the tailings from the 
cyanide plant have been carried on throughout the year, 
but results have not been satisfactory. The extraction 
is low, in spite of the various means employed. By 
supplmenting the treatment with gravity concentration, 
either before or after flotation, better results can prob- 
ably be obtained, and experiments are being made on that 
line. 

TREATMENT COSTS ON LOW-GRADE ORE 

Including Transportation, Sorting Plant and Low-Grade Mill 

Cost per Ton 
CR A 8) ia cho doa et pba ada Oke ed ae $0. 156 
MESS. 05 i. Pui bho an Coa aN adc as oak ee aes AOR a . 053 
RRM ONMNIINUNI LSS sain a ohuiulas. «iol o ina be gue Sie ewee lida wied Seleeeane . 097 
GIs 28 oy Foo ck a boyimtireatlec ba dw thea ea ea ws . 187 
CE Ne stall rere ne ooh sae Se Reade i ew a Lae tes eae ae. .044 

ODS acne a tite a oh te ae a bee es a ee ie ek . 264 
Tube mills and classifiers. .'............ Carine faeces cal adecdaain .695 
Desulphurizing and slime collecting..................0002ccceeeeeee . 193 
TIN SII Nc cnce ca eaen kt aecGack an coean bate ane aie . 102 
a I p52 ig a c= aot a die te’ Scio es hdl wnat eaves dee 1.526 
CN IEG fos cc anette Hee kt dau aead wastwud acaba . 142 
IEE IE CUNEO a og 5g. bee vos an win ne nb acakeecceneu vada .391 
pT ERE Re re eee ee ees eee ee” pe bene 117 
Mo essa daGs ohne sa he ee Ra Kae Lay ited tab ea .127 
Wr a schoo S ao Bd cad ile oh urcliccd bak a Sea a wed ds wed me .029 
CIEE Ss Oud ee wactigddehn.ccsddwhedvkawe dade pean, .191 

GUN Lo day, cutee So ec ek wede eee iuwld le ty. adeen cum . 045 
MeN HN NOONE Sores 3 os va J ares. c' een eedey hoe ddeeeene . 187 
CUES oivrorectascedods sous sabiteocrewanvetaxitesieeieee .052 

$4.598 

CONSUMPTION OF SUPPLIES AT LOW-GRADE MILL 

Lb. Cost 
per Ton per Ton 

RI OWUNNN 5.50 od oon adda ca xen doudendeeeadanrs 5.078 $1. 2936 
svn oa se pana eee ke dad we ore ae 6.822 .0272 

CE OMNES, cae ivaded cdo ede wee eae wed Uae we melons 1.806 .0919 
PRN slaps oe tla ee ere ae anne renee: . 265 .1215 
PII 20% 5. citiw edad oo ep endo wade anaes ouaas . 023 . 0056 
eI INN 2 a! srr Dele cia, ras a id o scare ele dees ee .0776 
MGS SU ane er et ee ea led unica nelencaree eine 5.537 .0555 
GE a's lens uan vet h a tacts Goeiies Vix sa an 32.269 . 1038 
BN od hts attache b NRG ha ea hick mknae Saad eealie ote . 116 . 0095 
SE NINN 0 occa dn's Cadead do dd< ak ob avateheen tar 1.958 . 0422 

ie re i atnd lu ti sas wpa sea ae aaa a 1.304 . 0491 
rey WPI 6a ocsc das fils sn dn een endcccudswe Atenas . 6378 

$2.5153 

The production was about the same as that for the 
previous year, but on account of the high price of silver, 
68.79c. per oz. received in London, the profits were 
$610,000 more. Costs and taxes were higher than in 

the previous year. Underground developments were sat- 
isfactory, and the ore reserves are now estimated to con- 
tain 9,153,000 oz., more than the reserve of the preceding 
year. 

Shattuck-Arizona Unit Costs 

Most mining reports stop at costs per foot or per ton, 
and few figure out the cost per trip of hoist or the cost 
per car for station tending on top landing; still fewer 
have any idea of the cost of compressed air. The Shat- 
tuck-Arizona works this out in greatest detail. Some 
data are given herewith, supplied by the courtesy of 
T. O. McGrath, the company’s auditor. He remarks 
that the tramming cost per car of, ore and waste should 
be based instead on the car of ore and waste per thousand 
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car-feet, as the development work and stopes gradually 
work farther away from the hoisting shaft and of course 
increase the eost of tramming per car. 

SUNDRY SHATTUCK-ARIZONA OPERATING COSTS 
AND FACTORS FOR 1916 

Cost. 
Acoount per Unit 

Drifting per foot 
Raising per foot 
Stoping per wet ton 
Tramming and tracks per car, ore and waste 
Station tending and caging per ¢ car ore and waste 
Hoisting per ee. - - 
Top landing an tramming per car ore and waste..........-........ 
Pumping per 1,000 gal 
Assaying per assay unit 
Boiler-horsepower per month. . 
Compress per 1,000 cu.ft. free air 
Air drills per hour ve 
Tramway per tram bucket. . pe brskeesresns 

Unit Factors 

Feet advanced per man-shift drifting 
Feet advanced per man-shift raising 
Wet tons stoped per man-shift stoping 
Feet development per wet ton stoped 

Mining Costs at Bunker Hill & Sullivan 
The 29th annual report of the Bunker Hill-& Sullivan 

‘Mining and Concentrating Co., at Kellogg, Idaho, for 
the year ended Dec. 31, 1916, sets forth in tabulated form 
some exceedingly interesting data of operating costs. The 
costs in detail for 1916 and 1915 are shown in compari- 
son. Practically all departments are represented, and the 
figures will be of great value to mine operators as a basis 
for comparison with their own work. 

KELLOGG OPERATIONS 

The mine was in operation for the full period of 12 
months and produced 467,012 tons of concentrating ore 

73 and 8772 tons from exploration at a cost of $1,124,773, 

as follows: 
Last 

Details of Labor and Supplies Year 

Superintendent and foremen i $0.022 
Shift bosses .042 .035 
Machinemen ; . 138 
Chuck tenders : . 061 
Miners ; . 176 
Shovelers ‘ 3 . 308 
Carmen and trammen ; . 038 
Motormen : .019 
Timbermen and carpenters : . 136 
Hoistmen and skipmen ; . 034 

.009 

Average Cost per 
Ton for the Year 

Nippers 
Supplymen 
Repairmen 
Timekeeper 
Contractors 
Concretemen 
Miscellaneous 

Fuse and caps 
Illuminants 
Lubricants 
Timber and lagging 
Miscellaneous supplies 

Machine-shop repairs 
Electrical repairs 
Building repairs 
Tool-shop repairs 
Electric power 
Compressed air 
Electric light 
Heating 
Surveying. 
Train service 
Teaming 
Tramming ore 
Tremaine men Into MiINe... .... oo... sce ccccccvcses 
Tramming supplies into mine 
Contingent expense 
Legal services 
Depreciation 
PINS GEMONEE. occ cscs dc swscccccceeseee 
Free light, water and rent 
Taxes and insurance 
Fire protection 

__, Total normal expense. ..... 
Litigation and other extraordinary expense 

The mining costs have been subdivided under the fol- 
lowing heads: Exploration, Stoping, Tramming, Hoist- 
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ing, Pumping, General Mine Expense and Underground 
Improvements, detailed costs of which follow. 

EXPLORATION 

Thirty-nine hundred forty-four (3944) feet of drifts, raises, crosscuts and shaft 
work were driven at a cost of $38,954.06. 

Last 
Year 

Average Cost per 
Details of Labor and Supplies Foot for the Year 

Shift bosses 
Machinemen 
Chuck tenders 

Shovelers 
Carmen and trammers 
Timbermen and carpenters 
Supplymen 
Contractors 

Fuse and caps 
Illuminants 
Lubricants 
Timber and lagging 
Miscellaneous supplies 
Machine-shop repairs 
Electrical repairs 
Tool-shop repairs 
Compressed air 
Surveying 

DETAILS OF EXPLORATION WORK 

Machine-Shop Explosives Illuminants Timber and 
Repairs 

Tool Shop 
y; Labor NN Pike raise. . 

Pike drift... 
Pike cross- 
ent... WT 

Duncan drift 191 
Koster drift 79 
France drift 182 
Day drift... 292 
Hawes drift. 800 
Summer 

Ww ON » sy Total 

ww 

w™N ww ~s an fa 

—— 

w eo a= 

N ~o oo 

en 

—ee SONSoR Nw 

_ o nN 

Scott drift.. 
Davis drift. 185 
Plemmons 

Mills drift... 
West miller 

4. 

3. 
6. 
6. 
4, 
5. 
5. 

8. 
5. 
5. 

3. 
( 

8. 
2. Gray drift. . 

Cherry drift ... 
No. 14 Sta. 

t a 
Zuber drift. 150 
Dauven 

crosscut.. 392 ; . 036 
Dauven drift 96 ‘ .021 ; ; ‘ 
Kochan drift 40 2. MOD 4.x 0% ‘ : .617 
Victor cross- 

cut. 144 3. .030... ; x .495 
Kellogg t ‘tun. 

shaft... 49 22. . 107 1.733 14.811 3.220 1.469 3.833 54. 

STOPING 
Last 

Year 
Average Cost per 

Details of Labor, Supplies, Etc. Ton for the Year 

Shift bosses 
Machinemen 
Chuck tenders 

Shovelers 
Carmen and trammers 
NII ag SO ie ae av diel elk Sceiw eS Ke ere 
Timbermen and carpenters 
FOistMeN GNA SEIPMEN. ..... oc ccces cess esncverees 
Nippers ; 
Supplymen 

Fuse and caps 
Illuminants 
Lubricants 
Timber and lagging 
Miscellaneous 
Machine-shop repairs 
Electrical repairs 
Tool-shop repairs 
HUOGEEIO POWEE... 0505s sores crete sscnserneseneesys 
Compressed air ‘ é 
Surveying : . 004 

$1.351 

TRAMMING 
The electric railroad was in operation the entire year, delivering to the concen- 

trators 475,784 tons of ore at a cost of $28,090, as follows: 

Average Cost per Last 
Details of Labor, Supplies, Etc. Ton forthe Year Year 

Tramming ore $0.052 $0.049 
ROME DANE SBED MOUND, «6.6 056. 5.5.0.5 > 09:00 9 0b si0i8e . 003 . 003 
Tramming supplies into mine . 004 . 004 

Totals. . $0. 056 
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HOISTING 

There were hoisted from the shaft 416,689 tons of ore, at a cost of $22,751.84, as 
follows: 

Average Cost per Last 
Details of Labor, Supplies, Etc. Ton for the Year Year 

lat GU GION. oo iS cca c uc Var ceeetheaee $0.029 $0.025 
Lateieante, reer or dan deuas 001 .001 
TWEmnber QI INBMING. .« . 0 oe vevieccececcceccoeececces se macs ele hae 
Miscellaneous aeapie O11 001 
DEAE POORTID Ss 6 605. hadeeceu ress eae eeuns 004 . 008 
IRI EEG io 3 + 0h charac we ate ees 6 eaneuece .002 . 004 
Electric pre Ped sh price a ailsial eve ida he alae ak . 007 . 008 
WE Ecce igus Sebi ceRRL CR eaei essen > Sateen) ase 

WO eccecvess BORE ERO Raa waa ee ceases $0.054 $0. 047 

PUMPING 

The cost of pumping for the year amounted to $15,356.24, as follows: 

Average Cost per Last 
Details of Labor, Supplies, Etc. Ton of Ore Hoisted Year 

PUMPMOND.. . 605 p5:00 iso os ee siscse teeesevesecaceeses $0.012 $0. 011 
Re 002s icons cane dies ccuewaveekees So Mgrs Oa, [am aetna 
Miscellaneous supplies....... . 002 betas 
Machine-shop repairs. . . es . 003 .004 
DA SORIIE. s . oc pavencwbnl copeececspucneneey . 001 .001 
NN NI eo: 5:s cc cetcdd tanecenes sc ceteuseunede 019 .018 

PMR GS Kev have decade RRA CLARO AEM ER eaNae a $0. 037: $0. 034 

GENERAL MINE EXPENSE 

Average Cost per Ton Last 
Details of Labor, Supplies, Etc. Mined for the Year Year 

Superintendent DD GME. 55:5 6 oad 6K nares $0. 023 $0.022 
SE IT i. 5, Ge 6:0 4.o-5tm 0 ORK E CARE UE cients LORE. OT ORRCRE Cee weed 
MEARE eae ooh Whee ALLL ESR oes Riaswecadater _) Semana slg 
Timbermen and carper.ter8..........0.c2ceececeee O11 .018 
EEE io) chan ucoe shat es dae PACS GERRARD SEES . 003 . 002 
SIs 5s 8.5 DEBUG 6.55 dks Ved Eee eae . 008 .005 
pS Sere er errs Perr rer rey re . 009 . 009 
EE occ ca be BLRARL GRRE Lee OKs ee eee EES .004 . 003 
MO 5 os 5-o ok Hane d Rkwre Dn ee Rele saws .012 .002 

RS on ce ciety. lk uee's £4 Bde eee Re eaten | | Meee © Oo vaames 
OPE GOIN 6 5.525 cain deccnhenscoes¥ 6s Phin ewensian 7 ke beaes. |. ae haeeds 

RS ch convovegteccuncerccusagasceauar) “aii, | bere 
ko n Caraaclivavd <2 occa bso antommods : , 

Timber and lagging................ peacoat ian . 003 . 006 
WEPORIENOUUS: CODDIIOI ooo os eer ce tcccenw idence .016 . 005 

EES OPE PO CURE EY Ce Nor .005 a 
Wise iMO BOD FODOITS... woo ccc ccc ccctessccecces 007 . 008 
RNIN TORTIE oc o5. sg Rede ches aw vee han we vee has 004 005 
Building repairs ........ atin eate. eit aeetaa .008 015 
Tool-shop repairs....... Pee er rere re Te ee . 004 .004 
Electric power......... Sa einy iakn SiGe eta Ue ee ie eed aeatees 

EE EI ig a'ore's'v #a Cus das Vian d dale BOOS we oe ws as 
ME Fi60< Deke eee en Cones Sana ee eterna Bharat 014 012 
Surveying... pinata a wind bale Catae eae Neda 012 012 

ENE fo sho coke uebie.cone Sembies te Laneos .016 .013 
Se tM eee Ne a Au eco Lea Rey ew ewes ae .001 
SE HOON 5. ova ss coed ews a dew chee ee eee . 047 . 036 
Legal services... . sab sg ar SOR SiGe RR OAT OTA aR 032 . 006 
Depreciation... . Radio iss a glnw sh aalk lear. . 086 .070 
Administrative expense eeeanwt.2 oadkuied Wallenoteaiay = .082 . 068 
Free light, rent and water... ............0ccceeeee 001 .001 
Taxes and insurance ie Me tie & ahde ears aa 122 . 084 
Fire protection............. UE ee ee I ao rar ie , : : 
Litigation and other extraordinary expense......... 031 026 

NMS Ghee he bes VAR esha ee Ee N Sek bos $6. 560 $0. 433 

COMPARISON OF MINING COSTS 

n a 

2 E 
» £3. 5.8 4 
> & ees 2 £ @ 

. &$ & 88 Sade 7 = 
426 &€ passes 32 3 
5 3 “4 = il Oe 3° = ° 

Stope at & & RO @ « BH DP o 
BO osha ane 4,102 1.422 .188 .011 .074 .060 .025 .006 . 103 $1.889 
Ramsey........ 9,192 1.142 .097 .009 .134 .069 .024 .014 .093 1.582 

lley. . 2,944 1.443 .146 .011 .087 .017 .024 .008 .103 1.839 
Flood. . 7,937 1.019 .267 .008 .106 .043 .027 .018 .099 1.587 
CU ckcenere se 1,672 1.516 .550 .011 .036 .024 .028 .044 .126 2.295 
Dobbins 7,840 1.679 .175 .013 .235 .070 .026 .025 .151 2.374 
Martin 3,714 1.776 .128 .013 .448 .053 .025 .O11 .145 2.599 
Se 7,036 1.471 .087 .O11 .170 .048 .026 .007 .140 1.960 
BOE co steea i 12,149 1.497 .084 .O11 .255 .043 .024 .014 .175 2.103 
PRMNOU s iscwnes 3,940 1.098 .114 .007 .308 .122 .025 .039 .190 1.903 
Johnson........ 1,544 1.814 .220 .012 .238 .119 .025 .028 .202 2.658 
BOSteP.... 2. oes 802 1.913 .896 .014 .208 .137 .026 .007 .220 3.421 
BRUNE ce cis kaa 5,864 1.017 .315 .008 .054 .052 .026 .033 .187 1.692 
Cameron....... 72,976 1.134 .077 .009 .264 .054 .025 .012 .180 1.755 
France. ... 30,578 1.208 .056 .009 .210 .061 .025 .010 .186 1.765 

Peete 1,567 1.127 .171 .008 .170 .052 .028 .006 .206 1.768 
skies nnn 102 1.507 .062 .014 .... .025 .010 .... .197 1.815 

East Ole....... 1,477 1.225 .293 .009 .290 .039 .031 .021 .204 2.112 
a 35,279 .922 .041 .007 .191 .027 .023 .009 .185 1.405 
Rabb.......... 36,461 1.367 .107 .010 .392 .078 .024 .008 .189 2.175 
Larson......... 15,487 2.001 .295 .015 .219 .088 .024 .014 .202 2.858 
ee. 14,281 .811 .068 .006 .247 .036 .025 .005 .184 1.382 
i 142,914 .757 .066 .006 .206 .040 .026 .006 .184 1.291 
POOR 35 654555 10,251 .834 .156 .006 .220 .127 .025 .014 .186 1.568 
RRO 9595 5 o's) o'0 6,677 .797 .126 .006 .253 .152 .025 .014 .189 1.562 
East Porter..... 3,825 1.090 .297 .008 .043 .093 .026 .012 .183 1.752 
TRESS Orc meck 3,981 .947 .314 .007 .135 .153 .025 .020 .186 1.787 
Plemmons...... 11,638 .798 .289 .006 .184 .136 .028 .022 .198 1.661 
Day Diy ekeas lens 8,103 .774 .410 .006 .099 .155 .027 .023 .196 1.690 
Spur.. 2,679 1.068 .102 .007 .262 .008 .006 .012 .286 1.751 
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Milling at the Tough Oakes Mine 
According to the annual report of the Tough Oakes 

Mining Co., Ltd., of Kirkland Lake, Ont., ores consisting 
of approximately 85% hard feldspar porphyry, the balance 
being quartz with some conglomerate and graywacke, are 
reduced by ball and pebble mills so that 85% will pass 
through a 200-mesh screen. During the year, the fol- 
lowing details where recorded : 

MILL OPERATION RECORD, 1916 
Ey Seti Ot NOR ira oo sisi lc ig cad pus cedinuayeescaua Wawkedatass 37,263 
ICH Rete CANN CHUN sao oie cb iene wacacdacdssceddtuceswednewars 2,600 

= 39,863 
SE SAE PAI 5s 2 osc cw was veda en cbdens Meee dee akte 93.4% 
Pregnant solution: precipitated, tons. ..........ccccccccccccccecccecs 187,868 
Tons solution per ton ore................ sree eek sql dara eeata 4.7 
Net weight precipitate recovery, Ib. ... 2... - ccc cc ccc cece secs cecnse 10,429 
STOUR GE SORE UE Fs oe ss werden corer aco smnasviscerdevvase $67.16 
Avornae cey Cae GNON oie so oa cn os Kamae ndada wes 109. 22 
DOOR CONG UE GO 6 oe Fat cddh nent ek cine e eres eta aw tse sbcenee $2.43 

MILLS SUPPLIES PER TON OF ORE TREATED 

Lb. 

CRRA DOIN Sa ai Sane Gunddes 9.0 kcnc at chee ailet teaedeeasekee aceasta 1.57 
TORT. 5 6 x5: canddukdalns« Guede yan oe ere eed ee Guede ea ane wae 4.29 
Se CHUN ore acd 5c cadadcs wands caveeces cured den ad vata tenants 1.24 
BAMA. c= vn dees dati cwdthddedae dda ide 1s oaipa dds ae eta aseneeeas 3.26 
Se QB is col ecwaue ick vise tawkka Slava bectoudedamttaatad ceuwe 0.77 
Meee CE Ger WO CONN oa Sahai This hc Bac cw tn eta cewetoades 0.16 

BULLION RETURNS 

Troy Oz. Recovered Value 
De OO... ons Saune cewacan edevreake an 33,171,641 $685,721.70 
PO GRU 5 o.3.s oan dndedteg deteaseotere 13,051,060 8,864.76 

The cost of mill supplies was $1.15 per ton including 
balls, pebbles, cyanide, lime, zinc, dust, lubricants, tube 

and ball mill liners, crusher jaws, etc., all of which have’ 
increased from 15 to 400%. Cost of labor and super- 

intendence was 54c. per ton, of grinding, 84c. per ton. 

Gs 

Butte & Superior Mining Co. 
The report of the Butte and Superior Mining Co. for 

the first quarter of 1917 shows a production of 148,935 
dry tons of ore averaging 15.4911% zine and 5.7733 oz. 
silver per ton. The mining cost was $4.6889 per ton and 

the milling cost $2.6496. The production was 16,535 
tons less and the cost of mining and milling exclusive 
of taxes 82c. per ton more than for the previous quarter, 
due to the short month of February and to interruptions 
and changes in the apparatus shrdlu vbgAfN etaion 
and changes in the flotation apparatus and methods. New 
concentrates produced totalled 42,521 tons averaging 
47.131% zine and 17.256 oz of silver. The mill re- 
covery of the zinc was 86.821%. The net value at the 
mill of zine and lead concentrates and residues was 
$2,233,317.53. Miscellaneous income was $42,302.42 

making the total net value for the quarter $2,275,619.95. 
Operating costs and taxes were $1,214,599.12, leaving 
a profit of $1,061.020.83. The decrease in profits com- 
pared with the previous quarter was $1,248,047.26 which 
was due mainly to the increase in the reserve for taxes 
and the absence of any credit in this quarter for metal 
inventories and quotations as against a credit of $650,- 
000 under this heading last quarter. The amount 
reserved for taxes, based on existing laws, was $119.- 
943.39. The earnings included a credit of $35,000. rep- 

resenting a dividend of $1 per share paid on the stock 
of the American Zinc Lead & Smelting Co. The regular 
quarterly dividend of $1.25 and an extra dividend of 

assets of 
$2,754,718.01, of which $788,679.94 was cash and $1,- 

536,542.69 was estimated net value of products on hand 
and in transit. The price of spelter used in estimating 
the returns was 9.5955c. per Ib. 
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SAU UDUTUOUGUALOALUCEREGEQUAUOCERGLEQOAECOOESOAQAUEOGGGGGOUUGOEGEOO OUT EEEETAOUTEGUOAOOOEEGAUOUUCEOGOOOUOEREUAUAUOTEEE AAA TOEEEAUOO EEUU: 

Yuba No. 16 Double-Stacker Gold Dredge 
HOUUUUESOEUCONENOTOOOOGEUeneeer eevee UasereUneeeeUOneeeeUaeeeeUaneeesUceeveUeneeeTaaeenUeneseNeneevUTseeeenneeoaasetanneeevaceeerneneraaeeesoceeeeanneeeaeseesveneeeoeegeeovoeeetesseeyeveseecuenseegvssnreueneesecseseoceaveoeseenUeoeeenOOeeeVeOOOeNeOCHeeeneneeeeeeeeTeeeeT i 

E 5 
Cr Ta ed a 

YUBA NO. 16 DOUBLE-STACKER GOLD DREDGE WHICH STARTED DIGGING AT HAMMONTON, CALIF., IN APRIL 
The accompanying illustrations which naturally have lost something in reproduction are remarkably fine examples of dredge 

photographs; they were taken by Gabriel Moulin, of 153 Kearny St., San Francisco, Calif. Yuba No. 16 is the largest capacity 
gold-placer dredge of its type in the world. It is equipped with double-tailing stackers and is designed to dig to a depth of 82 ft., 
leave a navigable channel and to strengthen the banks against floods. The upper illustration on this page shows a star- 
board-and-bow view which gives some idea of the full length of the twin tailing stackers. The lower illustration is a stern-star- 
board view, showing the starboard stacker in operation, the cleated runways on either side of the stacker, together with 
details of the hangers, the stern gantry with safety platform at the top, also the spuds with safety platform at the top of the 
spud support. The traveling crane, athwartship, should be noted 
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YUBA NO. 16 ALL-STEEL DOUBLE-STACKER GOLD DREDGE, HAMMONTON, CALIF. 

This stern view of Yuba No, 16 shows the full length of both stackers, the distance between the outer or upper ends at maxi- 
mum extension being 416 ft. 6 in. The approximate height of the stacker gantry above the water line is 103 ft. The weight of 
each stacker is about 80 tons. This view shows the port stacker only in use as tailing is not required on the starboard bank 

BOW VIEW OF YUBA NO. 16 DOUBLE-STACKER GOLD DREDGE IN YUBA BASIN, CALIFORNIA 

view was taken with the camera facing the sun, as indicated by the shadow of the bow gantry in the pond. The clear 
freeboard of the hull is finely outlined. ote the commodious safety platform on the bow gantry 
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Events and Economics of the War 
il cinta ia nla alee 

The last week has been devoid of spectacular feat- 
ures. The great Italian drive appears to have come to 
a standstill and there has been relative quiet on the 
British and French fronts. 

An encouraging feature was the further diminution in 
sinkings by submarines. 

In the United States, preparations have been going on 
steadily. Probably a good deal more is being accom- 
plished than is published. The attention of the public 
has been focussed on the registration for conscription 
on June 5. There were minor disorders in several parts 
of the country and a few arrests of persons who may be 
charged with treason. The Government has exercised 
a firm hand: on this situation. 

There has been most alarm over the situation in Rus- 
sia, where some of the socialists and many of the trades 
unions are behaving in a senseless and unpatriotic way. 
Yet we have the feeling that on the whole the situation 
in Russia is improving. 

The U-Boat 
The menace of the submarine seems on the decrease, 

but it is wise not to be carelessly optimistic. The 
Admiralty states that U-boats claimed but 69 British 
vessels during the 3 weeks ending May 27. In the same 
period there were 16,030 “ship movements ;” that is, ar- 
rivals and departures from British ports. This gives a 
ratio of ship movements to sinkings of 231 to 1. 

In the Adriatic, the Italians have recently sunk 13 
submarines, largely, it is said, through the genius of 
Marconi. 

That our exports increased in April in spite of the 
submarine is evidenced by figures just issued by the 
Custom House. The total for last month is $216,009,- 
802 as against $175,754,291 in February, the bulk of 
which went to France and England. 

s 

The Government’s Attitude Toward 
the Steel Men 

A certain steel man, says the Wall Street Journal, gave 
the following opinion as to the statement that the Gov- 
ernment will name its own price for the steel it needs “or 
war purposes : 

“This proposition is based on the idea that the steel 
manufacturers are making enormous profits. While it 
is true that prices of steel products are abnormally high, 
it is also true of the cost of production. This is clearly 
shown by comparison of the principal elements entering 
into the cost of producing steel. 

“In fixing the prices, however, the manufacturers feel 
that there is grave danger in any policy which attempts 
to arbitrarily fix the prices received at a low figure. 

“Such a course must inevitably have a disturbing in- 
fluence on many lines of trade, as we must assume that 
the Government will attempt to fix arbitrarily prices on 
all commodities required for national defense. 

PQLUCEANAEEAACU GAA AaucetaseestaceceesetttHttttd 
Rill 

“From the standpoint of revenue alone, it would seem 
to be ill-advised; if the manufacturers are not permitted 
to make profits, there can be no revenue from either 
the income tax or the excess profits tax. 

“The safer and more profitable method would be to 
place the Government business at current market rates, 
less such a discount as would be given to any other large 
responsible buyer; insist on preference being given over 
all other business; and then, when the manufacturer has 
made his profit under fair competitive conditions, take 
from him by taxation his fair proportion of whatever 
may be necessary to provide the funds for the prosecution 
of the war. 

ws 

The Liberty Loan for Wage Earners 
To popularize the War Loan, which means to bring it 

within the reach of the man in the street, the Federal 

Reserve Bank of New York has been asked by the Liberty 
Loan Committee to arrange to issue ten dollar certificates 

convertible into the fifty dollar bonds. The Reserve Bank 
will probably issue these certificates in return for the 
deposition of an equivalent amount of Loan bonds with 
itself. 

To facilitate the sale of bonds where the buyer wishes 
to pay at once for his securities, the Treasury Depart- 
ment has ordered that subscriptions for one $50 bond 
or one $100 bond may be accomplished by payment in 
full, if so desired. The transfer will be completed by 
the delivery of an interim certificate. The bonds so 
represented will bear interest from June 15 and will be 
issued in exchange for the certificates as soon as they 
can be prepared. 

Senator Weeks on War Taxation 

Senator Weeks says: “If we raise by taxation an 
amount sufficient to pay civil expenses of the government, 
interest on the public debt, and about one-twentieth of 
cost of the war, we would be going as far as we should 
in immediate taxation. There is no particular reason why 
this generation should not pay for the war, but there 
is every reason why it should not pay one-quarter or one- 
half the expense in one year. In one case we would be 
following a businesslike course; in the other a destruc- 
tive one. 

“T am afraid personal prejudice, animosity to particu- 
lar industries, and lack of knowledge of fundamental 
reasons surrounding success or failure in business have 
actuated some of those responsible for the pending bill, 
and cannot too strongly urge a thorough consideration of 
basic principles and framing of tax legislation along 
such lines that no one will be harmed and every one 
benefited. I do not think for a moment the business of 
this country desires to avoid responsibilities incident to 
the war. It is willing to be taxed for any amount the 
government ‘believes necessary for efficient prosecution, 
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but does wish to have its business organization in shape 
when normal times are restored, so it can operate as 
efficiently and successfully as conditions at that time 
warrant. In other words, we can temporarily take any 
part of the profits of business for governmental purposes, 

but cannot afford to destroy one atom of the means of 
producing those profits.” 

Navy Shells Not Defective 

An official statement issued on May 22 by Secretary 
Daniels said that all shells intended for naval use that 
were manufactured since 1900 are as good today as when 
they were first made. It admitted, however, that the 
premature explosions on the steamships St. Louis and 
St. Paul were due to old shells made in 1898 for use 
in the Spanish war. Possibly the fatal accident on the 
S. S. “Mongolia” is traceable to the same cause. However 
it is difficult to see how any part of even a defective 
shell, could return to the ship in the manner claimed. 

The Food Administration Bill 

A new Food Administration bill was introduced in 
the House, on May 22, by Chairman Lever of the House 
Agricultural Committee. In it power to control the pro- 
duction, distribution and consumption of the necessg~ies 
of life is strongly centralized in the President. 

It is such power as this that the President said must 
be placed in his hands when he named Mr. Hoover Food 
Administrator. It will be remembered that the latter 
said that the mere possession of such power by the Ex- 
ecutive would probably be sufficient to gain the desired 
ends and that occasion might never arise for using it 
were it-once granted. The bill according to Mr. Lever, 
“declares every business dealing with necessaries to be 
affected with a public interest.” 

Mr. Hoover is unalterably opposed to introducing 
outside issues, such as prohibition in its ethical aspect, 
into the situation. 

as 
& 

Efficiency of Great Corporations 
“War trusts, organized despite the Sherman law, 

probably will be tolerated by the United States Govern- 
ment during the period of hostilities, on the ground of 
‘national emergency,’ ” said a statement purporting to be 
authorized by officials of the Department of Justice, May 
23. According to the Evening Sun, it is apparent there 
is an understanding between the Government and the 
large corporations that the latter will not be molested 
unless they flagrantly abuse their privileges. 

The reasons given for permitting organization and 
pooling of interests by the great monopolies of the coun- 
try during the war are twofold. First, that drastic act- 
tion taken against them at this time might seriously up- 
set business. Second, that by combining it is believed 
they can deliver more cheaply, more efficiently and more 
quickly supplies needed by the Government for the war. 

If such efficiency be good in war time, why not in all 
time ? 

Nevertheless, in spite of the “national emergency” plea 
in favor of combinations during the war, there is dis- 
tinct uneasiness in Congress as to the matter. Repre- 
sentatives and Senators assert that if the Sherman law is 
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to be passed over, action by Congress temporarily sus- 
pending it should be taken. Some Government officials 
are strongly opposed to such action, however, and this 
will not be done unless the hand of the Administration 
is forced. 
Why not then suspend, or greatly modify the Sherman 

law? If Congress showld want to do that, what have 
Government officials—the bureaucrats—got to say about 
at? 

& 

Labor More Plentiful 
It is reported that in several sections of the country 

there seems to be a more satisfactory labor condition. 
This is probably due to the completion of many of the 
European War contracts which have resulted in a release 
of labor that may now go into other chanrels. This 
is gratifying because many classes of construction, par- 
ticularly roads, should go on uninterruptedly during the 
war period. 

A recent report of the State Highway Engineer of 
Wisconsin says that there is a slight advance in pay, 
averaging throughout the state about 25c. a day for men, 
and 50c. a day for man and team, over prices paid a 
year ago. Contractors on outside work have reported 
that men were easier to obtain than at the same time 
last year. It would be a very poor proposition to sus- 
pend or curtail public work of any kind at the present 
time. 

The Neutral States 

Revocation of the decree of neutrality in the war be- 
tween the United States and Germany is recommended 
to the Brazilian Congress by President Braz. 

A shake-up in Chinese official circles has resulted in 
the appointment of Wu Ting-Fang as acting Premier 
with authority to form a new cabinet. This will probably 
break the deadlock and make possible a declaration of 
war against Germany. 

Obregon says Mexico is neutral though in sympathy 
with the Latin races fighting in Europe. The German 
Government is said to have received a protest from Mexico 
against the submarine campaign. 

& 

Railway Economy 
The Railroad War Board in a recent bulletin suggests 

certain economies such as the reduction of the number 
of locomotives under repair, greater speed, careful steam- 
ing to save fuel, the use of full engine loads and shorter 
loading and unloading time for freight cars. 

The bulletin claims that through such means the rail- 
roads can increase their engine and car supply from 20 
to 30%. 

ws 

War Risk Insurance 

The Senate on May 22, passed the bill for the creation 
of a Bureau of War Risk Insurance in the Treasury 
Department, with an appropriation of $5,000,000 to carry 
it on. The bureau is to insure American merchant 
vessels, officers, and crews of the vessels against accident, 
loss of life or loss of their effects. 
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Chile Copper Co. 
The first annual report of the Chile Copper Co., cover- 

ing the period from the beginning of operations to Dec. 
31, 1916, for both the holding company and its operating 
company, the Chile Exploration Co., states that since the 
first bonds of the company, amounting to $15,000,000, 
were sold in 1913, extraordinary developments have taken 
place at the property. At that time construction wes 
started on a 10,000-ton per day plant to treat the Chuqui- 
camata orebody, estimated to contain 95,657,000 tons of 

2.41% copper ore. The plant was started on May 18, 
1915, since which time 82,804,000 lb. of copper has been 
marketed and 6,864,000 lb. additional produced, the latter 
amount being constantly used in the treatment process. 

This production, within 4} years from the time that 
the main properties were purchased, speaks for itself, 
and this, in spite of the fact that the company had to 
devise and apply an entirely new process of treatment 
to its ores, which differ radically from any other known 
copper deposit; that the plant is in a foreign country 
and remote from any market for material; that the de- 
posit is in what was formerly a desert, which has now 

been made into a thriving mining town of some 7000 
inhabitants; that water was piped 37 miles and power 
transmitted 84 miles; and that machinery vital to the 
plant, was blocked in belligerent and neutral ports at 
the time of the outbreak of the war. 

Success OF THB PROCESS 

After 19 months’ operation, it has been found that 
very few changes, of minor importance only were neces- 
sary in the process. The usual mechanical troubles in 
starting up a metallurgical plant were augmented on ac- 
count of difficulties in obtaining prompt deliveries for 
minor changes in equipment were made still worse by 
slow deliveries due to the war. This has, for the time 
being, materially retarded the bringing of the plant up 
to capacity. 

For the next few years, the ore mined will contain 
approximately 1.8% Cu, compared to the average grade 
of the now developed orebody of 1.89% Cu from which 
a final recovery of 88% of the copper content is expected. 

Ore reserves are estimated by Fred Hellmann, consult- 
ing engineer, to consist of 232,900,000 tons of oxidized 
ore of 1.89% Cu; 73,100,000 tons of mixed ore of 2.98% 
Cu; 48,700,000 tons of sulphide ore of 2.36% Cu, or a 
total of 354,700,000 tons of an average of 2.18% Cu. 

To this, probable ore estimates add 345,300,000, mak- 

ing the total ore 700,000,000 tons of an average of 
2.12% Cu. 

On account of this development of ore reserves, im- 
mediate steps are to be taken to increase the capacity 
of the plant to 27,000 tons per day, for which $35,000,000 
6% convertible bonds are to be issued, the approval of 
the stockholders having been secured for a total issue of 
$100,000,000 for this or further improvement work. 
Construction work, plans for which are well under way, 
will be under the direction of S. B. Williamson, formerly 
in charge of the construction of the Pacific division of 
the Panama Canal. 

The company has acquired by purchase, the holdings 

of Compafiia Minera de Calama, for which $1,508,368 

was paid, also two steamships, for the joint account of 

the Chile Exploration Co. and the Braden Copper Co. 
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The following comparative table gives the more im- 
portant data covering from the beginning of operations. 
Costs are calculated before deducting interest on bonds 
and loans, depreciation or writing off plant accounts: 

Total 
Cost of 

Production 
Net Including 
Cost Selling, 

Dry ; % % er Lb. Delivery 
§Tons Tons Daily Sy, Net Jopper and Mis- 
Copper Ore Aver- inOre Sav- at cellaneous 

Period Produced Treated age Treated ing Plant Expenses 

73 mos. 1915 5,472 625,394 2,743 1.71 66.87 16.34c. 18.55c. 

Ist Quarter 1916 4,374 354,612 3,897 ; 74.82 12.52c. 15. 43e. 
2nd Quarter 1916 5,487 372,256 4,091 : 75.87 11.8le. 15.04e, 
3rd Quarter 1916 5,344 392,390 4,265 1. 85.24 10.52. 15.20c. 
4th Quarter 1916 5,448 623,490 6,777 1. 73.42 12.29c. 16.17c. 

12 mos. 1916..... 20,653 1,742,748 4,762 1. 77.15 11.75¢e. 15. 46c. 

The gross “price delivered” for copper produced during 
the year 1916 was 25.56c. per Ib. 

Although mining and treatment cost has been cone 
stantly decreased since operations began in May, 1915, 

it is still high, due to comparatively small production. 
Transportation and insurance costs are excessively high, 

being approximately 2c. per Ib. above those before the war. 
The preliminary figures, for the first four months of 

1917, which will probably not differ materially from the 
final figures, are included below, inasmuch as they give 
a much truer indication of the present status of the 
company than the figures above: 

‘ Total 
' Cost 

Production 
Net Including 
Cost Selling, 

Dry % % per Lb. Delivery 
Tons Tons Daily Copper Net Copper and Mis- 
Covper Ore Aver- inOre Sav- at cellaneous 

Period Produced Treated age Treated ing Plant Expenses 

Ist Quarter...... 11,263 588,879 6,543 1.88 83.30 9.0le. 12.53c. 
4,014 224,926 7,497 1.79 80.70 8.06c. 11.3le. 

For the period from the beginning of operations, May 
18, 1915, to Dee. 31, 1915, the total income of both 

companies was $30,468.74, less interest $176,642.37, re- 

sulting in a net deficit of $146,173.63. 
For the year 1916 the total income was $4,173,049.10, 

less interest on bonds and loans of $1,463,676.18 and 

reserve account for plant depreciation $772,981.19, leav- 
ing a balance of $1,936,391.73. 

Forfeiture of Mining Locations 
By A. L. H. Streer* 

The Washington Supreme Court vouches for an in- 
clination of the judiciary to give effect to bona fide at- 
tempts of the locator of a mining claim to comply with 
the laws relating to the marking of the location on the 
ground giving of notice, etc., although there may not 
have been strict technical compliance with the statutes. 
(Gold Creek Antimony Mines and Smelter Co, vs. Perry, 
162 Pacific Reporter, 996.) 

The court declares that one who claims rights as a 
locator against a prior locator on the ground that the 
latter has failed to comply with the location statutes 
is bound to make out a clear and strong case, if it ap- 
pears that claimant knew the ground well, was pre- 
viously familiar with its workings and assisted the prior 
locator in doing assessment work. 

It is also decided that as against subsequent locators 
it is sufficient that an original location be so distinctly 
marked on the ground that the boundaries can readily 

be traced. 

*Attorney-at law, 829 Security Building, Minneapolis, Minn, 
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Cost of Producing Copper 
Most of the American copper-producing companies 

have now submitted their reports for 1916, and from 
them it is possible to summarize the costs of producing 
copper in 1916, as reckoned severally by themselves, with 
one or two exceptions, however. Such a summary is 
found in the following table: 

Company Production Cost per Lb. 

Kennecott Copper Corpn.....................- 108, 372,783 5. 10e. 
United Verde Extension Mining Co.............. 36,402,972 6.4f 
TiS IO Oa or Ks-5- 6 6 eek Ca ceenwiwnces 187,531,824 6.95 
CO IE GDS 8 vic Fe ccdhicccesecicnewduec 33,601,136 7.8 
RO CON Glo. 6 oars ka os ce debesdicccaucds 42, 153,270 8. 03* 
CS RIN oe Sank caxe ss Gasewnecbacery ae 72,319,508 8.706 
Shattuck Arizona Copper Co...........eeeeeee: 18, 161,763 8.716 
pee BO ere nee 18,468, 100 8.85 
Calumet & Arizona Mining Co.................. 74,898,788 9.04 
Inspiration Consolidated Copper Co............. 120,772,637 9.294 
Nevada Consolidated Copper Co................ 90,735,287 9.44 
WRENN CAO ANS 5 05 ots cn 8's. 4 oe ag eree wenie's 53,518,331 9.523 
Ray Consolidated Copper Co..............ee0-- 74,983,540 10. 267 
SAI EK GTBS «0. 5. cain c's to eced odeecacaues ste’ 10,219,290 10.47 

a Rereerr rrr er rer rr eer re 8,473,580 10. 803 
RINNE DEMNINE CANG ccs dvavictesecccecckanséewecdss 12,425,804 10.85 

ier vec uels «ovine Ma entkwedanaat 8,720,558 11.1 
Wired Pie Commer COs... 5s ois Ceskes deccctdees 4,207,449 11.22 
Greene-Cananea Copper Co..............eee00- 62,250,067 11.352 
pe Se eee eres ee 24,142,158 11.47 
Calumet & Hecla Mining Co... tad 76,762,240 11.63 
Old Dominion Copper Mining and Smelting Co... 17,654,643 11.69 
Osceola Consolidated Mining Co................ 19,586,501 11.69 
CR CON Oho 5 orc eve vunse eee veeteasakede 41,305,476 11. 76* 
Ge MINER R RRS 5a ks ncdees Wx vinclcetmerawels 21,065,612 12.642 
Centennial oy Mining OUR ass cans ereues 2,367,400 13.44 
Superior Copper C eimasenwe 3,034,656 13.78 
Tennessee Copper call Chemical Co. . a 9,404,295 14. 36 
TEs TOO CI OAs 5. Sac di vii wnc ccd newiee 12,412,111 15.32 
Mass Consolidated Mining Co...............6-- 4,752,588 15.37 
North Butte Mining Co. . occ. ccccccsccecesecs 24,498,181 15.57f 
SURG SIMU MMIII CO 5 6 sivas 60 cose eens ewesewens 18,340,713 16. 8t 
Se OR x. ec vocewevieeeadéanad 9,364,968 18. 461 
Victoria Copper Mining Co. ...........cscccccses 1,661,832 19 
EN IIE COD. 010 nec cvecdtnv i etsscieeveceus 1,380,352 19.96 
SE GN 65 o.d.6 5 60 o'e dee ci sc eencweeoe 3,116,566 20.22 

MOM oti hin ee ne Geen ine Cow wemere eR Rees: 949,709,359 
* Cost at the plant. Ouien to high insurance, freight rates, etc., the cost 

delivered was much higher. + Estimated. 

It will be observed that from the list are missing, 
among the great companies, Phelps, Dodge & Co., Ana- 
conda Copper Mining Co. and Arizona Copper Co. None 
of these reports formally its cost of production per 
pound. 

Some comments on the figures tabulated are necessary 
to a correct understanding of them. In the first place 
they are, with two or three exceptions, as given by the 
companies themselves. In some cases they are true 
costs; in other cases they are not. We do not mean to 
imply by this that there is any intention to deceive. It 
is a matter of bookkeeping. Some companies reckon 
their cost of construction and get a quotient that is the 
true cost. But other companies reckon only direct costs 
of operation and dispose of other necessary charges in 
ways that make their reports look very good year by year, 
but not so good over a series of years, when the real cost 
must appear. 

Another point to be noted is that in several cases the 
cost of production per pound of copper is made to appear 
unusually low by giving the mine credit for the earnings 
of subsidiary companies, such as railways, smelteries, etc., 
which represent large investments of capital. Nearly all 
these companies—except those of Lake Superior—pro- 
duce some gold and silver as well as copper and make 
the copper cost appear unduly low by reckoning gold and 
silver cost at 100% of their value. If profits were pro- 
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rated, the companies’ books would show some profits from 
gold and silver and less profit from copper—in other 
words, a higher cost for copper—than they do. 

In no case does any company’s report allow for charges 
on the use of capital, nor for the purpose of a commercial 
business should they do so. However, in viewing an in- 
dustry as a whole to determine whether it be profitable 
or not, there should be consideration of that matter. ‘The 
probable cost for plant and equipment in connection with 
our modern copper mines may be generalized at some- 
thing like 15c. per lb. of annual product. In other words, 
a mine producing 100,000,000 lb. of copper per annum 
will generally require development, plant and equipment 
costing about $15,000,000. The use of such capital, in- 
cluding the amortization of it, must be figured at 14c. 
per lb. of copper at the least. 

ie 

Chile Copper Co. 
The appearance of the first annual report of the 

Chile Copper Co., which owns what has been character- 
ized as the “world’s greatest copper mine” is naturally 
an event of interest. Especially is it so in view of the 
fact that it is the first complete official statement of the 
financial and technical history of one of the boldest and 
largest ventures in the annals of mining and metallurgy. 
We may usefully summarize some of the important things. 

Construction was begun in the early part of 1913. The 
plant was started on May 18, 1915. This was only 44 
years after the purchase of the property. It is a remark- 
able record that so huge a development in a distant coun- 
try, involving the provision of such elaborate accessories 
as the piping of water supply 37 miles and the trans- 
mission of electrical power 84 miles should have been 
done in so short a time. 

Equally marvellous is the fact that the treatment of 
this ore was to be done by a new metallurgical process ~ 
that previously had not been employed in practice. Yet 
so carefully was the preliminary experimental work done, 
and so intelligently, that Mr. Cappelen-Smith, the con- 
sulting metallurgical engineer, is now able to say that 
after 19 months of operation the success of the process 
has been fully proved. It is expected that a final re- 
covery of 88% of the copper of the ore will be made, and 
that by a process that is unique in that refined electro- 
lytic copper is produced at the mine itself. 

On the subject of ore reserves, Mr. Hellmann, the con- 

sulting mining engineer, estimates that there is at 
present a development of 354,700,000 tons of ore aver- 
aging 2.18% copper. Estimating both positive and 
probable ore he computes 700,000,000 tons averaging 
2.12% copper. These staggering figures afford some 
solid ground for the claim that this is the largest known 
copper deposit of the world. 

The present plant is designed for the treatment of 
10,000 tons of ore per day, or say 3,500,000 tons per 
year. The developments of the mine have been so im- 



mrss nes Sa RERNSr SEE SeeaEsmarne 

ce nent mene arene meen eere enc emertreenRnenae een eR ERY aN CHESS npreentetr erty teeenerantnene ester entero stnenstgnnennoroncenrnnansamersnnnennsmnessnnssnimmnmnerteemmeeneeeeeemeenn 

1038 ENGINEERING AND MINING JOURNAL 

mense, however, that now it is contemplated to in- 

crease to 27,000 tons per day, but the 17,000-ton ex- 
tension will not be completed before some time in 1919, 
or so it was estimated before the United States en- 
tered the war. However, during 1916 the operation of 
plant did not attain present capacity, the ore treatment 
during the last quarter having been at the rate of about 
2,500,000 tons per annum. The net cost of the copper at 
the plant—12.29¢ per lb.—was also much above the figure 
that is expected when everything is in regular running 
order. Thus, in the first quarter of 1917 the cost per 
pound at the works was down to 9.01c. 

When the 10,000-ton plant is operating at full capacity, 
treating ore averaging 1.89% copper and extracting 88% 
thereof, it is expected that the annual production of cop- 
per will be about 110,000,000 Ib. In providing the plant to 
do that there was expended 2,025,524 for interest and 
general charges during the development period, $1,- 
470,653 for development and experimentation, and $15,- 

471,350 for plant and equipment. The last figure is 
about 14c. per lb. of annual product, which approximates 
the usual cost of enterprises of this kind and this mag- 
nitude. 

The Annoying Neighbor 
Mexico continues to run true to form as a nuisance to 

the United States. Whether in one way or another, our 

“Sister Republic” has the faculty of proving at every turn 
that she has little regard for our good will. The great 
number of laws recently enacted and proposed show that 
the government at Mexico City is attempting to provide, 
under the guise of high-sounding ideals, a_ situation 
highly pleasing to those individuals who are in a posi- 
tion to enforce their claims, but which diverges widely 
from idealism. Some of the laws appear to be so worded 
that their observance would be largely left to individual 
judgment, and others are so tightly drawn that they can- 
not be strictly enforced. Such a condition induces ve- 
niality, which has always been official Mexico’s besetting 
sin. 

It is not Mexico’s laws, however, that are most an- 
noying to us now, but rather her official blindness in 
failing to recognize the mess of German plots and spy 
activities that are flourishing there now. Now it appears 
that German spies are using the country as headquarters, 
transmitting to Germany by underground means infor- 
mation illicitly obtained in this country. It is even as- 
serted that a wireless station, capable of reaching Ger- 
many, has been installed and is being used. If official 
Mexico does not know of this condition, it ought to, and 
certainly could if it wanted to. Spoken idealism does not 
square with underhand maliciousness, and we hope soon 
to see the end of the condition now said to obtain. 

Canadian Smelting Smoke Decision 
The recent decision in the Sudbury smoke cases has 

brought out a point that was not given as much weight 
by the courts in this country as many felt it was en- 
titled to. The Canadian court has awarded certain dam- 
ages to land owners surrounding the smelting plants of 
the Canadian Copper Co. and of the Mond Nickel Co., 
but the court declined to grant an injunction against the 
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operation of these works, Mr. Justice Middleton ruling 
that though the smoke from the smelteries might con- 
stitute a nuisance, there were circumstances under which 
individual rights could not be maintained in opposition to 
the good of the whole community. The court felt that it 
ought not to destroy the mining industry of Sudbury, 
even though a few farms were damaged or destroyed. In 
this connection, the fact was brought out by the mining 
companies that they had always stood ready to purchase 
the holdings of the individuals suffering from their oper- 
ations at a price in excess of the value. 

In the United States it has apparently been the policy 
to estop the operations of million-dollar plants when dam- 
age amounting to a few thousand dollars at most was 
done to surrounding land, which in many instances had 
attained value only through the community built up by 
the mining or smelting companies. It seems to us that 
the Canadian court in dealing with this matter has found 
a broader and more logical point of view than have otir 
own courts. . 

Suspension of assessment work on mining claims dur- 
ing the period of the war is provided in a bill intro- 
duced at Washington by Senator Shafroth, requiring, 
however, that $100 worth of labor or the sum of $100 be 

expended in the raising or manufacturing of products 
necessary for the maintenance of the army, navy or people 
of the United States. We favor this idea, but think the 

administration of the law would be much simplified by 
making it straight suspension for the period of the war. 
Most of the claim holders in this country are engaged in 
the production of metals, in which work they are now 
most proficient, and for those who are not, the expendi- 
ture of money for assessment work is mainly a waste of 
money that might be better applied to Liberty bonds. 

Speaking about the reduction of waste, the Government 
at Washington might well make a beginning with itself. 
It is commonly conceded by engineers acquainted with 
the subject, also by experienced economists, that the rail- 
way valuation now going on, under orders from Congress, 
at a cost of many millions of dollars annually, is money 
thrown away. Let Congress stop this costly leak. Also, 
there is the matter of useless printing to which both 
Congress and the bureaus might well direct their atten- 
tion. The states also may do something in the way of 
avoiding waste. A general repeal of the full-crew law, 
with which the railways were needlessly saddled at the 
behest of the labor unions, would be a good thing to be- 
gin with, as indeed has been done by the State of New 
Jersey. 

& 

The subscriptions to Belgian Kiddies, Ltd., have reached 
a total of $94,520. The United States Government 
has accepted the burden of providing for relief in Bel- 
gium and northern France, but since this is through 
the agency of loans to Belgium and France, and since 
Mr. Hoover, Mr. Honnold and other American engin- 
eers connected with the work will continue to give their 
services without charge, J. V. N. Dorr, chairman of 
the Belgian Kiddies Committee, announces that it seems 
right that subscriptions should be continued until the 
amount originally proposed, $120,000, has been reached. 
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Shecssssscssssseeenss Loueseeecccececeusenys 

Distillers’ waste obtained after the distillation of 
hlack-strap molasses in the manufacture of alcohol is a 
source of considerable potash. This method of obtain- 
ing potash is just coming into notice. The waste is evap- 
orated to a solid residue. The dry product is used as 
a fertilizer. Since this residue contains practically all 
of the potash content of the molasses (about six per cent) 
it makes a fertilizer said to be equal in every way to the 
high grade potashes. 

It is stated that $100,000 of the amount necessary 
has been raised to build a permanent road between Jop- 
lin, Mo., and Miami, Okla., a distance of 35 miles. This 

initial contribution comes from those on the 12-mile 

stretch that lies in Missouri. Due to hauling oil-drill- 
ing machinery and to the teaming involved in zinc min- 
ing operations, this is a heavily traveled route and the 
expense of maintaining it is becoming so unbearable that 
the communities along the way feel that a good road is 
necessary. 

% 

Professor Seligman, of Columbia University, one of the 
most expert taxation students in the country, figured 
recently that if we were to put into effect the same in- 
ternal revenue measures by stamp tax, taxes on luxuries, 
ete., as prevailed at the end of the Civil War, the govern- 
ment would be in receipt from those sources alone of 
$2,000,000,000, as contrasted with an amount of only 

$350,000,000 now received from those sources. These 

are undoubtedly the great form of taxes that fall in- 
directly on the people, form no really serious burden, and 
do not become a heavy drag on industry. 

& 

A striking instance of the quality of the reserve en- 
gineers, says the New York Times, was furnished at the 
recent ceremonies when Columbia University conferred 
honorary doctorates on Marshall Joffre. Vice Premier 
Viviani, Lord Cunliffe, and fhe Right Honorable A. J. 
Balfour. One of the chief dignitaries at that ceremony 
was William Barclay Parsons, chairman of the board of 
trustees of the university and one of the most distinguished 
engineers in the city, who presided in his khaki uniform 
as a major of engineers. Another prominent figure was 

Arthur 8. Dwight, also one of the board trustees, in- 
ternationally known as a metallurgist, who is a major 
in the Ist Reserve Engineer Regiment. 

& 

The Hon. John Barrett, after his return from Europe, 
where he visited the front-line trenches, said of the 
“tanks”: “They are the most diabolical looking things I 
have ever seen, a mighty metal monster, a sort of reincar- 
nated, so to speak, ancient battering ram converted into an 
up-to-date self-moving offensive fortification. Although 
the idea came originally from America, the machines that 
they are now using have been built in England and they 
are indeed extraordinary. They stand 12 or 14 ft. high; 
they weigh from 20 to 30 tons; and they are from 25 to 
30 ft. long. Great caterpillar tractors run over both sides. 
The entire car is incased in chilled steel, carrying a crew 
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of eight men, the driver operating a 100-hp. motor which 
propels it. He looks through a perisecope—not through a 
slit. That monster can negotiate a ditch 10 ft. wide, no 
matter how deep it is, and can climb over an obstacle 8 ft. 
high, or anything it can get its nose over! It will crush 
down an average small house. It will break down an av- 
erage tree. Artillery fire is the only thing that can stop 
it. Rifle and rapid-fire guns’ fire has no effect upon it. 
It is no wonder, therefore, that it has caused such conster- 

nation in the fighting force of the enemy. | At the present 
time it is the most marvelous machine that this modern 
warfare has created.” 

w 

While making an examination in the Joplin district a 
Houghton engineer was harried by the following ideas, 
which he sat down and tapped off on his Corona: “Why 
not reform Joplin? Joplin is getting rich, haughty and 
automobily, and it is time that Billy Sunday came out 
here. Besides, I think Joplin ought to be brought into 
the United States and made to use our language; I am 
told that it is being rapidly introduced into the Philip- 
pines, and that where the natives know anything besides 
their own language, English is spoken. Why couldn’t 
this be brought about in Joplin? I hope the new glossary 
of mining, which I understand will include Spanish words, 
will also embrace ‘Joplinese.2 Down here an ore-bucket 
is a ‘can,’ a bin is a ‘hopper,’ ore is called ‘dirt’? and the 
Joplin name for concentrate is ‘ore.’ The attention of the 
Society for the Prevention of Cruelty to Words should be 
directed to this sad case.” 

. THE DRY CAMP 
By Berton Braley 

Here and there we hear complaining 

Now the camp’s gone dry, 

For the lawyers’ work is waning 

Now the camp’s gone dry; 

There’s less work for mine inspectors 
And for cops and crime detectors, 

Jobs are few for bill collectors 
Now the camp’s gone dry. 

Trade in guns and knives is failing 

Now the camp’s gone dry, 

And the pawnshop men are wailing 

Now the camp’s gone dry; 

Though the place of late has grown some, 

Business of that sort has flown some 

Other camp. Loan sharks are lonesome 

Now the camp’s gone dry. 

Men don’t show up gray and dizzy 

Now the camp’s gone dry, 

Ambulances aren’t so busy 

Now the camp’s gone dry; 

Hands are steady, eyes are truer, 

Accidents in mines are fewer, 

But—the undertaker’s bluer 

Since the camp’s gone dry. 

Grafters view the fact with loathing 

That the camp’s gone dry, 

But there’s bully trade in clothing 

Now the camp’s gone dry; 

All the red-light gang may blow, sir, 

But the baker and the grocer, 

Are they kicking any? No, sir! 

Now the camp’s. gone dry. 

Wives and children aren’t disgusted 

Now the camp’s gone dry, 

Fewer hearts and heads are busted 

Now the camp’s gone dry; 

As for mining—that goes faster, 

With less trouble and disaster, 

We've dethroned an evil master 

Now the camp’s gone dry. 
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D. M. Riordon is in New York. 

George H. Garry, who has been examin- 
ing mines in Arizona and New Mexico, is 
now in Colorado. 

Walter G. Swart has received the honor- 
ary degree of E. M. from the Colorado 
School of Mines. 

Louis Garbrecht has entered upon his 
duties as consulting engineer for the Tunky 
Mining Co., Nicaragua. 

Prof. G. H. Clevenger, of Leland Stan- 
ford, Jr., University, Palo Alto, Calif., was 
in New York this week. 

D. H. Newland, Assistant State Geolo- 
gist, and Kirby Thomas, have made a visit 
to the zinc deposits in Sullivan County, 
New York. 

H. W. Hardinge received the honorary 
degree of E. M. from the Colorado School of 
Mines at its commencement on May 25. 

Julius M. Cohen, manager for the Croesus 
Gold Mines, Ltd., Matheson, Ont., has been 
commissioned a first-lieutemant in the Re- 
serve Engineer Corps. 

Paul W. Gaebelein, lately of the Baker 
Mines Co., Cornucopia, Oregon, has joined 
the staff of Anderson, Baker & Baker, with 
headquarters at Boise, Idaho. 

John Sartaguay, an American mining en- 
gineer, who has operated in Sonora for 
some time, is in Brazil making investiga- 
tions for American interests. 

Dr. Edgar Marburg, secretary-treasurer 
of the American Society for Testing Ma- 
terials, is seriously ill and has had to re- 
linquish his duties temporarily. 

Bernard MacDonald will go to Chile on 
professional business, remaining several 
months. After July 5 his address will be 
Casilla No. 20, Antofagasta, Chile. 

F. M. Wichman is engaged in the prac- 
tice of mining engineering in Salt Lake 
City, Utah, and will have offices in Rooms 
406 and 407, Dooly Block, after June 1. 

M. H. Kauffman has resigned as superin- 
tendent at the Durango, Colo., plant of the 
American Smelting and Refining Co. His 
address for a few months will be 1115 
Bighth Avenue, Denver. 

Samuel W. Cohen, manager for the Crown 
Reserve Mining Co., Ltd., and Porcupine- 
Crown Mines, Ltd., has returned to Mon- 
treal after a trip of two months to Cali- 
fornia. 

D. D. Homer, until Feb. 1 general sup- 
erintendent for Butters Divisadero Mines, 
Salvador, is now general superintendent for 
the Jerome Del Monte Copper Co., at 
Jerome, Ariz. 

Alden H. Brown, of New York, has been 
accepted for service in the Cuba army and 
will leave soon for Cuba. Mr. Brown has 
been identified with several mining under- 
takings in Cuba. 

W. J. Pike, for five years superintendent 
of the Jim Butler Tonopah Mining Co., has 
resigned to accept a similar position with 
the Consolidated Spanish Belt Silver Min- 
ing Co., of Tonopah, Nev. 

R. P. Raynolds, formerly assistant to L. 
G. Eakins, general manager of Colorado 
department of the American Smelting and 
Refining Co., has been appointed superin- 
tendent at the Durango lead smeltery, vice 
M. H. Kauffman. 

Vv. C. Suckow, Chief Inspecting Engineer 
with Falkenburg & Laucks, Seattle, Wash., 
has received a captain’s commission in the 
Reserve Engineers and has reported for 
duty at the Presidio at San Francisco. 

J. A. Lovington, of the engineering de- 
partment of the American Ore Reclamation 
Co., New York, has joined the officers’ 
training camp at Plattsburg, N. Y. He 
holds a commission as second lieutenant in 
the Reserve Engineers and he was former- 
ly a member of the 22nd Engineers, of 
New York City. 

Ernest Woakes, consulting, engineer for 
John Taylor & Sons, of London, has re- 
turned to England after a trip of inspection 
to Argentine and Brazil. In Brazil Mr. 
Woakes visited the Passagem mine, in the 
State of Minas, operated by John Taylor & 
Sons, under the local management of Ar- 
thur J. Bensusan, formerly of Australia. 

E. L. Pierce has been elected president 
of the Solvay Process Co., succeeding Fred- 
erick R. Hazard, deceased. Mr. Pierce has 
heretofore been vice-president; he is also 
vice-president of the Semet-Solvay Com- 
pany. R. G. Hazard, Peacedale, R. L, has 
resigned as vice-president to become chair- 
man of the Board of Directors, a new posi- 
tion which has been created. Nathan L. 
Miller has been elected vice-president to 
succeed Mr. Hazard. R. W. Swift, hereto- 
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fore assistant treasurer, has been elected 
treasurer to succeed R. O. MacDaniels, re- 
signed. 

Thomas @hope, one of the best-known 
mining men in Butte and for the past three 
years foreman of the High Ore-Modoc mine 
of the Anaconda Copper Mining Co., has 
resigned his position. He declares that he 
will take a vacation before deciding on 
what he will do next. Chope came from 
the mining district of Michigan 20 years 
ago to Butte and had worked up from 
an ordinary miner to the position of shift 
boss at the Gagnon mine. Five years ago 
he was made assistant foreman of that mine 
and then was promoted to the foremanship 
of the High Ore, in which position he had 
over 1000 men under him. During the last 
year he won the second prize, amounting 
to $250, given by the Anaconda company 
to the foreman of the mine making the 
best relative showing in accident preven- 
tion. He had but 14 accidents in a year 
with 269,286 shifts working, the largest 
number in any one of the Butte mines. 
The company management accepted his 
resignation with regret. His successor has 
not yet been decided upon. 

__ Obituary: | 
Washington S. Tyler, 82, founder of the 

W. S. Tyler Co., Cleveland, died suddenly, 
May 27. He was one of the pioneer manu- 
facturers of Cleveland. He organized the 
W. S. Tyler Wire Works in 1872, from 
which the present company, employing 
about 1100 men, has grown. Mr. Tyler 
was born in Ohio City, O., and was edu- 
cated in the public schools of Connecticut. 
He came to Cleveland when 16 years old 
to enter the firm of E. I. Baldwin & Co., 
where he worked his way up to a partner- 
ship. As an employer, Mr. Tyler was ad- 
mired and respected for his fairness and 
benevolence. He was a trustee of the Child- 
ren’s Aid Society, Lakeside hospital and 
a member of the governing boards of West- 
ern Reserve University, Workingmen’s Loan 
Association and other similar institutions. 
He was also a director of the National 
Commercial Bank, Cleveland, and a mem- 
ber of the Union and Clifton Clubs. 

Societies 
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American Society of Civil Engineers held 
a meeting at the society house, 220 W. 
57th St., New York, on June 6, at which 
E. F. Robinson spoke on “The Work of 
the 22nd N. Y. Engineers at the Mexican 
Border,” illustrating his lecture with lan- 
tern slides. 

Engineers’ Society of Western Pennsyl- 
vania held a special meeting in the lecture 
hall of the Pittsburgh Carnegie Library on 
Monday evening, June 4. Moving pictures 
were shown, illustrating> the manufacture 
of high-explosive howitzer shells. Descrip- 
tions of the pictures was given by C. L. 
Lucas, associate editor of ‘‘Machinery,” by 
the courtesy of which periodical the pic- 
tures were shown. 

The Colorado School of Mines Alumni As- 
sociation held its annual banquet and busi- 
ness meeting on May 26th at the Denver 
Athletic Club, Denver. The retiring presi- 
dent, H. J. Wolf, was toastmaster. The 
following officers were elected for the en- 
suing year: James H. Steele, president; 
John G. May, vice-president; Arthur H. 
Buck, treasurer. Orville Harrington is per- 
manent secretary. A resolution was passed 
to invest one thousand dollars of the funds 
of the association in Liberty Bonds of the 
United States in honor of the students of 
the school who have enlisted in the military 
service of the Government. Other resolu- 
tions were passed in the interest of the 
School of Mines. 
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Gaston, Williams & Wigmore, Inc., has 
removed to 120 Broadway, New York. 

Cia. Ingeniera, Importadora y Contratista, 
S. A., has removed to larger quarters at 
3a de la Palma No. 34, Mexico, D. F. 

Asbestos Protected Metal Co., Pittsburgh, 
has temporarily closed its Atlanta and Bt. 
Louis offices, since the officers in charge of 
both stations have entered military training. 

Charles A. Schieren Co., New York, manu- 
facturer of Duxbak Waterproof and Steam 
proof Leather Belting, has recently opened 
branch offices at 72 Congress St., West 
Detroit ; 18 South Broadway, St. Louis; 475 
South Main St., Memphis; 272 Marietta St., 
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Atlanta, in addition to those already estab- 
lished. 

Denver Quartz Mill & Crusher Co., Den- 
ver, Colo., has sold mills since the first of 
the year to Neill MacDonald, New York, for 
installation at Hemet, Calif.; J. G. Dawson, 
Chicago, for installation at Sweetwater, 
Nev.; Kentuok Consolidated Mining Co., 
Hudson, Nev.; Union Zinc Co., Knoxville, 
Tenn.; John H. Rudd, Anchorage, Alaska; 
Mohaw Mining Co., Anchorage, Alaska; 
Antimony & Silver Mines Co., Salt Lake 
City, Utah. 

Trade Catalogs 

Magnetic Separator. Magnetic Manufacturing 
Co,, Milwaukee, Wis. Bulletin No. 12. Pp. 4; 
6x9 in.; illustrated. , 

Concrete Mixers, Hoists, etc. Waterloo Cement 
Machinery Corp., Waterloo, Iowa. Catalog. Pp. 
48; 8x10 in.; illustrated. 

Leather Belting, Belt Lacing, Belt Dressing, etc. 
Chas. A. Schieren Co., 30 Ferry St., New York. 
Catalog. Pp. 40; 6x9 in. ; illustrated. 

Drill Sharpeners Numa Rock Drill Sharpener 
Co., 1024 Windsor Ave., Salt Lake City, Utah. 
Catalog. Pp. 8; 6x9 in.; illustrated. 

Penflex Metal Hose. Pennsylvania Flexible 
Metallic Tubing Co., Peoples Gas Building, Chica- 
go, Ill. Catalog. Pp. 32; 5x8 in.; illustrated. 
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| New Patents 

United States patent specifications listed 
below may be obtained from “The Engi- 
neering and Mining Journal’ at 25c. each. 
British patents are supplied at 40c. each. 

Aluminum—Process of Treating Alumi- 
num Skimmings, Screenings, Dross, Slags, 
or Analogous Aluminous Materials. James 
Wright Lawrie, Milwaukee, Wis., assignor, 
by mesne assignments, to William F. Job- 
bins, inc., Aurora, Ill. (U. S. No. 1,228,119; 
May 29, 1917.) 

Concentrator. John F. Isbell, Los Ange- 
les, Cal., assignor, by mesne assignments, 
to George L. Knight, Los Angeles, Cal. 
(U. S. No. 1,227,792; May 29, 1917.) 
Copper-Lead Alloy. Edward D. Gleason, 

Asbury Park, N. J., assignor to Neu-Metals 
and Process Co., Brooklyn, N. Y. (U. S. 
No. 1,228,017; May 29, 1917.) 

Drilling—Rock-Drilling Engine. Gustaf 
nderson, Stockholm, Sweden, assignor to 
ya Aktiebolaget Atlas, Stockholm, Sweden, 

a Corporation of Sweden. co. &.. Ne. 
1,227,564; May 29, 1917.) 

Filtration—Filter-Press. Henry A. Val- 
lez, Bay City, Mich. (U. S. No. 1,227,983; 
May 29, 1917.) 

Flotation of Minerals. Harry P. Corliss, 
Pittsburgh, Pa., assignor to Metals Re- 
covery Co., New York, N. Y. (U. S. No. 
1,228,183; May 29, 1917.) 
Flotation—Treatment of Ores. Arthur 

Howard Higgins, London, England, as- 
signor to Minerals Separation, Ltd., Lon- 
don, England. (U. S. No. 1,227,615; May 
29, 1917.) 

German-Silver-Alloy Products and Manu- 
facture of Same. Rasmus Beck, Diiren, 
Germany, assignor to the Firm of Diirener 
Metallwerke Aktien - Gesellschaft, Diiren, 
Germany. (U. S. No. 1,227,569; May 29, 

coeccectscasas. 

Refractory Materials—Production of Re- 
fractory Materials. Paul Ralph Hershman, 
Chicago, Ill., assignor to Armour Fertilizer 
Works, Chicago, Ill. (U. S. No. 1,227,909; 
May 29, 1917.) 

Roasting Ores—Apparatus for Roasting 
Ores. Gottwerth L. Tanzer, Seattle, Wash. 
(U. S. No. 1,226,923; May 22, 1917.) 

Sampling—Recording - Sampler. Arthur 
E. Truesdell, Adams, Mass. (U. S. No. 
1,228,078; May 29, 1917.) 

Settling Apparatus. Alfred L. Blomfield, 
Denver, Colo. (U. S. No. 1,227,107; May 
22, 1917.) 

Smelting—Process of Reducing Metal- 
Bearing Substances. George L. Fogler, 
Pittsburgh, Pa. (U. S. No. 1,227,127; May 
22, 1917.) 

Smoke-Preventer. 
Tore mm. ©. ~ 0. 
22, 1917.) 

Steel—Cementation Compound. James 
H. Allen and Joseph C. Christen, St. Louis, 
Mo.; said Christen assignor to Orion S. 
Miller, St. Louis, Mo. (U.S. No. 1,226,739; 
May 22, 1917.) : 

Zine-Smelting Furnace. Julius W. Heg- 
eler, Danville, and Herman Hegeler, de- 
ceased, Danville, Ill., by Louise S. Hegeler, 
executrix; assignors to The Hegeler Zinc 
Co., Danville, Ill (U. S. No. 1,227,050; 
May 22, 1917.) 

Henry G. Kosel, New 
S. No. 1,227,057; May 
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Editorial Correspondence 

SAN FRANCISCO—May 31 

Samples of Mine Explosives used in Cali- 
fornia mines are being obtained by the 
U. S. Bureau of Mines. These sanyples are 
to be sent to Pittsburgh for examination 
and perhaps for decision as to their safety 
in use in the metal mines in this state. The 
recent fatal accident in the Mountain King 
mine in Mariposa County, in which a num- 
ber of men lost their lives through subjec- 
tion to powder fume, is an illustration of 
the necessity of a careful examination as 
to the proper use of powder, or the use of 
proper powder in the deep metal mines of 
California. 

Safety Rules for Quarry Men were dis- 
cussed by employers and employees at a 
recent meeting with the State Industrial 
Accident Commission. The industry was 
represented by A. R. Wilson, president 
Granite Rock Co., Watsonville, as chair- 
man; and J. C. Costello, superintendent 
Trojan Powder Co.; Mr. Gaskell, of the 
Hercules Powder Co.; J. H. Colton, super- 
intendent, Pacific Portland Cement Co.; Jo- 
seph Lacey, International Brotherhood of 
Steam Shovelmen; Mr. Wilde, representing 
same organization; G. C. Brown, deputy 
mine inspector. The committee made good 
progress in discussion of the rules already 
prepared by the Industrial Accident Com- 
mission and will be ready on June 4 to 
continue the work, at which time it_is ex- 
pected that representatives of the Healy- 
Tibbets Co. and the McGilvary Stone Co. 
will also be in attendance. It is the purpose 
of the commission to have all industries rep- 
resented in these meetings of conference or 
discussion over the rules governing the 
safety of the men employed. 

Concentration of Quicksilver Ores has 
been investigated by Walter W. Bradley, 
engineer and statistician of the California 
State Mining Bureau, under direction of 
Fletcher Hamilton, state mineralogist. The 
work has included water concentration, 
flotation with oils and a wet method, by 
solution with an alkaline sulphide; each of 
these methods has shown that some ores 
are particularly amenable to it. High re- 
coveries were obtained by water concentra- 
tion on tables, with certain friable ores 
in which the cinnabar is distinctly crystal- 
line. In those pulps in which the cinnabar 
slimes—either from “paint” ores, or by 
reason of a to crush finely to release 
the sulphfd@e—the extraction by tables is 
low. The slimed cinnabar can, in many 
cases, be economically won by flotation, 
provided there are no interfering elements 
in the gangue; ochre appears to be partic- 
ularly difficult to overcome, largely on 
account of its colloidal nature. One in- 
teresting development was the verification 
of information that had come to the in- 
vestigator of a selective oil combination 
for ores carrying objectionable amounts of 
pyrite. In the case of one such ore tested, 
a mixture of crude wood turpentine and 
a crude asphaltic-base petroleum gave a 
higher-grade concentrate with less pyrite 
in it than any single oil used. In _the 
matter of solution by an alkaline sulphide 
(NaoS and NaOH) some rather astonishing 
results were obtained. On four widely 
variant ores, assaying from 0.14% to 1.7% 
mercury, extractions of 86, 96, ae were 
obtained with but approximately 4-hr. con- 
tact. On one of these ores, assaying 0.31% 
mercury, an extraction of 97% was ob- 
tained with only a 15-min. contact. Ochre, 
again, is detrimental if present in excess. 
The foregoing indicates the character of 
the investigation and the results obtained. 
The full report on the study of concentra- 
tion of quicksilver ores will be under way 
shortly and form a portion of the new 
bulletin on “California’s Quicksilver Re- 
sources,” expected to be ready for distribu- 
tion by the bureau within the present year. 

BUTTE—May 31 
Manganese Ore Opened in Davis-Daly 

property has created much excitement in 
the Butte district. At the Hibernia mine 
of the company, a great body of man- 
ganese ore, 100 ft. in width has been 
opened and between 700,000 and a million 
tons of ore is regarded as possible. This 
ore is at or close to the surface and will 
probably be handled by opencut mining. 
The complete analysis of the ore is not an- 
nounced, but W. L. Creden, general man- 
ager of the Davis-Daly company, has gone 

east to close contracts with big steel con- 
cerns for the ore. Two large steel com- 
panies are negotiating for the entire output. 
In addition to the orebody on the Hibernia 
claim, a body of manganese ore has been 
found in the New Republic claim close by; 
this is also owned by the Davis-Daly com- 
pany. The opening of these two bodies 
of manganese ore has started a hunt in 
scores of claims in the west Butte district 
and is expected to result in an important 
output of manganese from this damp during 
the period of the war. 

Remarkable Growth in Enlistments was 
experienced in Butte this week. The day 
before Memorial Day nearly 200 young men 
applied at the recruiting offices to be ac- 
cepted. <A large proportion of these were 
young miners. The spirit of enlistment is 
contagious and is reaching such propor- 
tions that the managements of the mining 
companies are becoming somewhat con- 
cerned over the length to which it will go. 
It is estimated that in the mines of Butte 
out of a total foree of 20,000 men, fully 
6000 are between the ages of 21 and 30. 
Those who are enlisting range in age from 
18 to 45 years. The understanding here 
has been that the great need of copper 
and _ zinc for munitions, would exempt from 
draft the men engaged in the mining of 
these metals. The volunteering of the men 
before the conscription was started was not 
anticipated. In the last two days men have 
been coming in to the recruiting office in 
bunches. Often they are a crowd from 
Some one mine who have become enthused 
and all want to go. So far the drain has 
not been too heavy but should these condi- 
tions continue for another week or 10 days, 
the mines will begin to feel it and there 
will be a crippling of the output. When 
recruits were first called for, there was a 
surprising apathy among the miners. Days 
passed with but one or two men showing up 
to enlist and the fear was widespread that 
Butte would make a sorry showing. The 
big mining companies did their share to 
arouse interest but they did not anticipate 
that their efforts would meet with such 
overwhelming success and that they would 
be the first ones to fear that they had 
started something they could not stop. 
German sympathizers are becoming more 
and more scarce. Many whose sympathies 
were with Germany last year are now 
among its most active antagonists. 

Butte & Superior’s Quarterly Report for 
the first quarter of the year 1917 showed 
a falling off in profits of $1,248,648 from 
the profits of the last quarter of 1916; the 
actual reduction was only about $600,000, 
as in the report for the months of October, 
November and December, 1916, an item of 
$€50,000 entitled “metal inventories” is in- 
cluded in the profits. The principal cause 
for the $600,000 decline was the reduc- 
tion in the amount of zinc produced. There 
was a falling off in tonnage milled in the 
first quarter of 1917 from the last quarter 
of 1916 of 16,500 tons of ore. The ore was 
lower in grade and the recoveries were 
less. The estimated zinc in concentrates 
was 6,200,000 lb. less than in the pre- 
vious quarter. Payrolls, taxes and the 
cost of supplies were higher this year 
than last and this added several thousand 
dollars more to the quarter’s expense. The 
litigation with the Minerals Separation Co, 
while not charged up as far as the direct 
expenses were concerned made necessary a 
large extra expense in the first three months 
of this year. A large amount of experimental 
work was done at the plant that was ex- 
pensive and interfered materially with the 
regular operations. The building of a 
miniature flotation plant, the experiments 
with increased quantities of oil and the tak- 
ing of men from regular work involved 
added expenses. In addition to the above, 
the average price received for spelter was 
slightly lower, making another item in the 
list of causes of the drop. The two new 
shafts are now practically complete and it 
is expected that both of them will be in > 
eration down to the 1600-ft. level within 
the next three weeks. The old shaft is now 
in the best condition that it has been in 
three years. During the last few months 
the entire shaft has been retimbered. The 
quality of the ore being taken out this 
month and that taken out during April 
will run on the average better than that 
mined in the first quarter of this year. 

DENVER—May 30 

Construction of New Dredge, near BPeck- 
enridge, for Evans Placer Mining Co., of 
Denver, will be commenced soon on the 
——- ground. This will make the fifth 
dredge in district. The construction-camp 
outfit of Yuba Manufacturing Co., which 
will build the dredge, has arrived from 
California and is at Braddocks switch. 
The ground to be dredged consists of a 
strip 24 miles long on Blue River between 
Breckenridge and Valdora. An attempt 
was made to work this ground, years ago, 
with clam-shell dredges, but failed. 

Smelter and Ore-Sales Investigation is 
being continued by the committee—men- 
tioned in the “Journal” of May 5—ap- 
pointed by the governor to aid in adjusting 
differences which now exist between the 
ore producers on the one side and the 
smelters, samplers and mills on the other. 
For the purpose of securing first-hand in- 
formation from ore producers and ore 
buyers, the committee has mailed to all 
operators a questionnaire or form of report 
in which questions are asked with the view 
of bringing out facts likely to have a bear- 
ing on the controversies which usually arise 
between ore producer and ore buyer. The 
committee will hold a public hearing in 
any community where there is sufficient de- 
mand to justify such a hearing. 

Remodeled Independence Mill of the Port- 
land company has been placed in operation 
up to the fourth unit of 250 tons capacity 
and 1000 tons daily are now being treated 
at this plant. When the plant is running 
at its full capacity it will treat from 1250 
to 1500 tons per day. The Victor mill is 
ae over 600 tons daily. In the treat- 
ment of low-grade ore this company has 
established a new record for the district. 
The largest scale mining operations that 
have ever been contemplated in the Cripple 
Creek district are now being developed by 
the Portland company. <A main haulage 
tunnel has been driven from the level of the 
top of the storage bins of the Independence 
mill. This tunnel has been well timbered 
and equipped with heavy rails and trains 
of automatic dump cars. The tunnel is 
connected underground with the main work- 
ing shafts of the Portland mine. Laterals 
are driven from the tunnel, and from these 
openings raises will be made into the large 
dumps on the surface. A system of glory- 
holing will be started, and eventually steam 
shovels will be used to deliver the low- 
grade ore from the surface into the raises. 
Underground bins and rapid loading facili- 
ties have been provided, so that the cost 
of handling the material will be reduced 
to a low figure, perhaps as low as 5c. a ton. 
The remodeled Independence mill has been 
provided with the most efficient and upto- 
date equipment for crushing ore. Several 
flotation schemes have been tried, but all 
have been temporarily discarded for cyani- 
dation. It is estimated that eventually a 
considerable portion of the company’s prop- 
erty on Bull Hill, from the surface to a 
depth of several hundred feet, will be put 
through this mill. The average value of the 
material is supposed to be about $2 a ton. 
The company anticipates the purchase of 
large quantities of custom ore from various 
neighboring properties in the district. 

SALT LAKE CITY—June 1 

Workmen’s Insurance Rate for metalli- 
ferous mines, as provided under the Work- 
men’s Compensation Act, has not yet been 
settled. The rate of $5.59 for every $100 
of payroll, tentatively established by the 
state industrial commission, was adopted 
from figures forwarded by the Workmen’s 
Compensation Service Bureau. At the in- 
stance of the Utah chapter of the Amer- 
ican Mining Congress, L. L. Rubinow, presi- 
dent of the Casualty and Actuarial Statis- 
tical Society of America, is in this section 
with a view to giving an opinion. He has 
been in conference with the industrial com- 
mission in regard to the question of a rate, 
and is at present visiting mining camps. 
It is understood that the actuary of the 
Workmen’s Compensation Service Bureau 
will also visit the state in this connection. 

Deep Creek District—now shipping sev- 
eral hundred tons of ore daily—is to be 
examined by the U. S. Geological Survey. 
Frank L. Hess, of the Survey, is in this 
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section for that purpose. Besides peoducing 
the usual valuable metals, the district of- 
fers rare ores such as tungsten, bismuth, 
molybdenite, etc. The Seminole Copper— 
operated by the Wilson Bros.—has made 
shipments of tungsten ore from time to 
time,_amd@. there is said t@be a good ton- 
nag re of this charac on the dumps. 
The chief shipper of the Deep Creek dis- 
trict is the -Western Utah~Copper—at_the 
instance of- whose management the Deep 
Creek railroad recently completed was un- 
dertaken—with a daily output of about 
200 tons of copper ore. The Pole Star 
is opening a_ good body of copper ore, de- 
veloping lead-silver ore and making ship- 
ments regularly. The Queen of Sheba is 
considering a mill for low-grade ores. An- 
other promising property is the Keno group 
of five claims. The Kimball Mining Co. ex- 
pects soon to be making shipments over 
the Deep Creek road. 

WALLACE, IDAHO—May 31 

Bunker Hill Smeltery will be blown in 
some time during the month of June, ac- 
cording to announcement made by Pres. 
F. W. Bradley, who is now at Kellogg and 
will remain there until the big plant is in 
operation. The company is under contract 
to handle the product of several other mines 
beginning the first of July. The smeltery 
will have an initial capacity of 600 tons per 
day, and the plan of construction contem- 
plates enlargement to meet the requirements 
of increased business without marring the 
original design. The refinery is completed. 
In making the announcement, Mr. Bradley 
sprung a real surprise by stating that as 
soon as the smeltery and refinery were in 
operation, the Bunker Hill & Sullivan com- 
pany would begin the construction of_an 
electrolytic zinc plant. The Bunker Hill 
is not a large producer of zinc, but zinc 
has become an important factor in the 
Coeur d’Alene district, the ore invariably 
being in combination with lead. The Bunker 
Hill company will therefore be in position 
to compete successfully for much of the 
lead-zine which now goes to smelters under 
contracts which discriminate against one 
or the other metals. The Bunker Hill zinc 
plant will be especially favorably situated 
to handle the ores of Pine Creek, much of 
which is lead-zine of the complex variety 
but which may be successfully treated by 
the electrolytic process. Whether’ the 
Bunker Hill electrolytic process will be the 
same as the Anaconda is not known. For 
several years the Bunker Hill company has 
given much attention to experimental work 
for the electrolytic recovery of both lead 
and zine, and it is possible that it has 
evolved a system of its own. 

Dredging on Prichard Creek, near Mur- 
ray, Idaho, by the Yukon Gold Co., a 
Guggenheim organization, is not only as- 
sured, but some of its tributaries may also 
be worked again for placer gold. The com- 
pany’s 1916 report described the Cceur 
a’Alene Mining Co.’s property as having 
8,500,000 cu.yd. developed, containing over 
$1,350,000 gross. Part of this ground was 
systematically prospected last year, the 
results of which evidently form the basis 
for the estimate made in the report. The 
tract covers the entire length of Prichard 
Creek, about 12 miles, which drains a 
canyon or narrow valley ranging from a 
few hundred feet to a mile in width. The 
slight fall to the creek has _ prevented 
the ground from being successfully worked 
by hydraulicking. Many years ago, an 
attempt was made to exploit the ground 
by means of a great bedrock flume, which 
failed through financial reasons before pay 
ground was reached but which was doomed 
to failure, if it had been completed, for 
want of sufficient grade and adequate 
dump. Later the ground was secured by 
the Coeur d’Alene Mining Co. and an 
effort was made to overcome the grade and 
dump difficulties by the adoption of the 
hydraulic elevator, but this also proved a 
failure. Since that time nothing has been 
done toward working the ground. Last 
summer the sleepy old camp of Murray was 
suddenly startled to find two Keystone 
@rilis churning holes to bedrock below and 
above the town, and this work went on 
night and day until cold weather last fall 
forced a suspension. It was generally un- 
derstood that this work was being done by 
the Guggenheims, but no official informa- 
tion was received until the publication of 
the annual report of the Yukon Gold Co., 
containing the extract quoted. A _ repre- 
sentative of the Yukon company visited 
Murray a few weeks ago and completed all 
preliminary arrangements for the installa- 
tion of a dredge this summer. It will be 
built and floated in an old pit made by 
the former company in experimenting with 
the hydraulic elevator, about a mile below 
the depot at Murray, and where the rail- 
road company is now putting in a side track 
to accommodate handling the heavy ma- 
chinery and material which will soon be 
coming in. The Yukon @@mpany has closed 

ENGINEERING AND MINING JOURNAL 

a contract with the Washington Water 
Power Co. to extend its electric power line 
to Murray, right-of-way for which was 
secured recently and the construction of the 
line will proceed as rapidly as_ possible. 
At the same time prospecting the ground 
has been resumed with the two drills. It is 
also reported that the Yukon company 
has taken an option on another large tract 
along Eagle Creek, a tributary of Prichard, 
and that prospecting this ground will soon 
be undertaken. Numerous side gulches 
tributary to Prichard and Eagle Creeks 
were worked by the early miners and 
proved rich. The gross value mentioned 
in the company’s announcement is under- 
stood to represent only a small part of 
the Prichard Creek ground. 

ST. LOUIS—May 31 

Mine la Motte, which went into the hands 
of the receiver, is again being operated. 
It is the oldest lead mine in the United 
States. In 1712, Louis XIV, of France, 
granted a charter to Monsieur Guzinot. 
In 1715, de la Motte Cadillac, while pros- 
pecting, discovered the ore on Monsieur 
Guzinot’s land. It is now in the hands of 
the Missouri Metals Corporation, which has 
secured control of about 25,000 acres. Ores 
of lead, copper, nickel, cobalt and _ silver 
are found, but the principal one mined is 
lead. Both sulphide and carbonate are 
mined. The carbonates are mostly near 
the surface. These surface deposits are 
mined with steamshovels. The company 
has two mills, one to treat the clay ore, 
and the other for the limestone ore. The 
clay ore is treated on a washing floor; 
the coarse material then is sent to trom- 
mels, the oversize going to a picking belt, 
and the undersize to the jigs. The lime- 
stone mill treats the ore with crushers, 
trommels, rolls, Hancock jigs, Harz jigs 
fr middlings, tables (Wilfley and But- 
chart), and then by flotation. The milling 
capacity will soon be increased; a new 
power plant is also under way. 

JOPLIN, Mo.—JdJune 2 

First-Aid Field Meet at Webb City will be 
held on July 4. This meet will be held at 
Lakeside Park and over 180 men have 
already signified their intention of partic- 
ipating in the contests. <A large list of 
prizes has been offered by business firms 
of the district. The meet is being promoted 
by Dr. W. A. Lynott, late of the U. S. 
Bureau of Mines. 

Railroad Building in Oklahoma Field is 
progressing rapidly. The Southwest Mis- 
souri R.R. Co., with headquarters at Webb 
City. Mo., which announced some time ago 
its decision to extend its line from Galena, 
Kan., to Baxter Springs, has now an- 
nounced its further intention of extending 
its lines to Picher, Okla. The actual work 
of making the extensions is already well 
under way, and it is probable that the con- 
nection between Picher and Baxter will be 
completed before that between Galena and 
Baxter. The Mineral Belt R.R. also is ex- 
pediting building operations in the Okla- 
homa field as much as possible. It has 
completed its line between Quapaw, Okla., 
and Century, Okla., and is building a depot 
at Century. It also is working on an ex- 
tension to the eastern part of the Tar 
River camp, and will later tap Picher and 
other new mining camps in this section. 
It handled its first car of ore during the 
week, getting it from the Welsh mine at 
Century and delivering it to the Frisco, 
at Quapaw. It has an arrangement with 
the Frisco to use its lines from Baxter 
to Joplin and other points. J. A. Frates, 
at one time an executive officer of the Fris- 
co, is building the road. He expects to 
get the line to Tar River during the coming 
week, and to Picher by June 15. his sum- 
mer an extension will be made to Columbus, 
Kan., if present plans are fulfilled. 

SUMMITVILLE, N. Y¥.—May 31 

Old Zine and Lead Mines of Sullivan 
County are receiving attention as a result 
of the high prices for these metals. The 
St. Nicholas Zine Co. will soon. start 
operations at the old Wurtzboro lead mine, 
near Summitville. This property was 
opened and worked for lead prior to 1869. 
It has been idle since that time, until 
about a year ago, attracted by the zinc 
ore in the old workings and by prospective 
conditions, a New York interest bought 
the property and is now completing a 
mill, including a crusher, a Marcy mill and 
Wilfley tables; treatment of the dumps at 
the rate of 75 to 100 tons daily is to be 
undertaken soon. The mine is opened by 
two tunnels, one 250 ft. long and a lower 
one—800 ft. below on the vein—1200 ft. 
long. The ore carries zinc and lead sul- 
phides and a few ounces of silver to the 
ton. J. McDonald Mitchell is manager. 
At Ellenville, about eight miles west on the 
same structural belt, a similar deposit is 
being drilled. This property was worked 
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for zinc about 10 years ago and is equi 
with a small mill. The New York Thi 
Co. is developing a similar area at Graham 
in Orange County between Port Jervis and 
Summitville. 

WASHINGTON, D. C.—June 2 

Explosives Bill, providing regulations for 
the safe manufacture, distribution, storage 
use and possession of explosives, was passed 
by the House of Representatives, May 31 
by a vote of 116 to 63. The main fight 
was made on Sec. 3 of the bill. That sec- 
tion authorizes the Bureau of Mines, with 
the approval of the President, to carry out 
the provisions of the act. The Bureau is 
authorized to employ such persons, with- 
out regard to civil-service requirements, as 
may be necessary to carry out the provi- 
sions of the law. The vote was largely 
along party_lines, but a number of Repre- 
sentatives desired to place themselves on 
record against the bill as granting too great 
power to the director of the Bureau of 
Mines and establishing a “precedent for 
regulation that might interfere with legi- 
mate industry.” 

Manganese Mining in Virginia has had a 
great stimulus from the successful results 
already attained and active prospecting 
is in progress in the manganese area of 
the great Valley of Virginia, according 
to D. F. Hewett, of the Geological Survey, 
who has just returned from an investiga- 
tion of the region. In the past, Virginia 
has supplied less than 1% of the manga- 
nese needs of the United States, but the 
output for 1917 will show a substantial 
contribution to the manganese production 
of the country. Geological investigations 
made in the manganese-bearing regions 
give warrant for the belief that deposits 
may be expected in a zone several miles 
wide that follows the line where the Ter- 
tiary_peneplain merges with the slopes of 
the Blue Ridge and other ridges in the 
great valley. Search for new deposits, 
therefore, should be made in the remnants 
of the Tertiary peneplain in this zone. 

TORONTO—June 2 

Assessment Work Suspended for 1917 in 
Ontario. In order to lessen the labor short- 
age the Ontario government has issued an 
Order-in-Council postponing the perform- 
ance of assessment work on mining claims 
required to be done this year for 12 months. 
It is believed that this action will relieve 
the labor situation in Porcupine as well as 
elsewhere. 

Smoke Damages have been awarded 
against the smelting companies in the 
Sudbury nickel-copper district, but an 
injunction restraining the smelteries from 
operating was denied on the grounds that 
the welfare of the community transcends 
that of the individual. This judgment was 
delivered on May 31 by Judge Middleton 
in actions brought by residents of the Sud- 
bury district against the Canadian Copper 
Co. and the Mond Nickel Co. for damages 
done to their properties by poisonous fumes 
from the smelting plants of the companies. 
These actions were consolidated for one trial, 
which was conducted without a jury and 
extended over a period of 34 days at 
special sittings at Sudbury and Toronto. 
Damages were awarded to the _ various 
plaintiffs as follows: Against the Canadian 
Copper Co., J. F. Black, florist, $1000; Jos- 
eph Belanger, farmer, $750; Maria Taille- 
fer, $800; Sudbury Dairy Co., $1000; 
against the Mond Nickel Co., Andrew Os- 
trosky and Justine Ostrosky, $500 and J. H. 
McLary, $1400. Other actions are pending 
for damages. 

Dome Report Not Encouraging, if one 
may judge from the summary just received 
of the report of Dome Mines, Ltd., for the 
year ended Mar. 31. This report has been 
awaited with much interest, as semiofficial 
information was to the effect that the state- 
ment of ore reserves would show the com- 
pany to be in an exceptionally strong po- 
sition. After reading the telegraphed sum- 
mary, however, the most pronounced sen- 
sation is that of ‘an aching void.” Last 
year’s report showed ore reserves of 2,600,- 
000 tons of an average grade of $6.20, a 
total of $16,120.000. During the last 12 
months there was milled 459,530 tons, which 
gave an average recovery Of $4.72. Ore 
reserves this year are estimated at 2,250,- 
000 tons, having a gross value of $11,979,- 
000, or an average of $5.32 a ton. Taking 
into consideration the gain in tonnage of 
over 100,000 tons, there remains a dis- 
crepancy of about $2,500,000 in the gross 
value of the reserves as compared with last 
year. It would appear that the share- 
holders are entitled to an explanation which 
does not seem to have been given. Things 
like this create a bad impression and have 
a tendency to destroy confidence. The re- 
port states, however, that the limited 
amount of development has disclosed new 
orebodies, one of which appears to be im- 
portant. 
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The Mining News 

ALASKA 
TANANA VALLEY R.R. will be pur- 

chased by the Government. This road runs 
from Fairbanks to Chatanika, with branch 
to Chena. Will become part of the Govern- 
ment railroad system now under construc- 
tion in Alaska. 
ALASKA GASTINEAU (Juneau) — In 

May milled 227,900 tons, averaging $1.12 
per ton; extraction 81.13% ; loss in tailing, 
22c. In April milled 212,200 tons, averag- 
ing $1.09. 
ing $ ARIZONA 

Gila County 

LD DOMINION (Globe)—Production at 
mmae in May increased to 4,430,000 lb. ; 

in April copper output was 3,516,000 lb. 
MIAMI (Miami)—May copper production 

was 4,985,363 lb.; in April, 5,128,195; May, 
last year, 4,729,328 Ib. 

Mohave County 

UNITED EASTERN (Oatman)—Milled in 
April, 6706 tons, comparing with 6584 in 
March, 5383 in February and 3800 in Janu- 
ary; extraction was 94.56% in January, 
95.26 in February, 96 in March and 96.97% 
in April. Gross value of ore milled in 
April, $143,787 or $21.441 per ton; working 
costs and losses, $7.498; profit, $13.943 per 
ton. Mill handled an average of 223.5 tons 
daily; two additional thickeners being in- 
stalled, one for settling tank for high-grade 
solutions and one to reduce dissolved loss 
in tailing. Rough sorting is practiced both 
underground and at surface, but proportion 
of waste is small. New Imperial compres- 
sor being installed at mine, after which 
shaft sinking will be resumed. On_ 465-ft. 
level, stoping only is being done. On 565- 
ft. level, hanging-wall drift No. 520 had 
progressed 100 ft. in good ore, 2 to 5 ft. 
wide, parallel to main orebody; foot-wall 
drift No. 521 in main orebody was ex- 
tended 60 ft. in milling ore and drift No. 
522 is proceeding on a low-grade vein 3 to 
5 ft. wide. On 665-ft. level, north drift was 
extended 61 ft. and the south drift 46 ft. 
both in medium-grade ore, the former 2 to 
3 ft. wide and the latter exposed 5 ft. of 
ore with hanging wall not in sight. J. A. 
Burgess, general superintendent. 

Pinal County 
BOBTAIL (Ray)—Bonded recently to 

Pittsburgh men, already interested in dis- 
trict. . 

U. S. VANADIUM (Kelvin)—Recently 
shipped car of ore to the Arizona Rare 
Metals Co. at Tucson. 
BROKEN HILLS (Ray)—Shaft has 

reached depth of 122 ft. New hoist and 
compressor to be installed. 
RAY SILVER LEAD (Ray)—Company 

plans shipments as soon as road can be fin- 
ished. Over 40,000 tons of ore reported de- 
veloped during May. 
AMERICAN SMELTING AND REFIN- 

ING (Hayden)—Work under way on new 
reverberatory furnace. Other improve- 
ments contemplated. 
ARIZONA -HERCULES (Ray) — Steel 

framework for No. 1 hoist house, machine 
shops and warehouse completed. Steel 
headframe and the ore bins at No. 1 shaft 
will be finished about June 1. 
RIPSEY (Kelvin)—Taken over by the 

South Ray Copper Co., of Washington, 
D. C.; J. A. Robertson, of New York, pres- 
ident. Opened up many years ago to 523 ft. 
as a gold mine. Preparing to unwater and 
mine for copper. 
COPPER STATE MINING (Copper 

Creek)—This company, which has proper- 
ties in Pinal and Graham counties, 30 
miles southeast of Hayden, is installing a 
285-hp. McIntosh & Seymour Diesel engine 
and complete electrical equipment; five car- 
loads new equipment delivered in May. 
Remodeling its mill, installing six Callow 
flotation cells, Marcy ball mill and much 
additional machinery. Has shipped to In- 
ternational smeltery at Miami, this year, 
350 tons of concentrates averaging 24% 
copper. Martin E. Tew, 411 Metropolitan 
Life Building, Minneapolis, Minn., president. 

Yavapai County 
COPPER MINES AT JEROME resumed 

operations, without recognition of the 
union, after nine-day shutdown due to the 
strike. Miami scale of wages conceded 
from the first, but recognition of union and 

similar union demands were the p@ints mine 
operators were unwilling to grant. 

CALIFORNIA 

Amador County 
ORIGINAL AMADOR (Amador)—Milling 

resumed at this mine and at the Keystone, 
which was interrupted in order to make 
improvements to tailing dams. 
CENTRAL EUREKA (Sutter Creek)— 

Report for month of April shows 3582 tons 
of ore milled; recovery of $4296 from 
plates and $4765 from concentrates, other 
earnings making the total $9437. Cost of 
mining, $3337; milling, $1088; pumping 
and general expenses, etc., $1730, making 
total operating $6155. During the month 
developmerit charges were $5116; shaft 
repairs, etc., $1285. Total expenditure in 
the month, $12,557. Development included 
opening 3350-ft. station. and crosscutting 
on 2540-ft. level. 

Butte County 
TWO STEAM SHOVELS have been in- 

stalled in American ravine in the Magalia 
district on land said to be controlled by 
men connected with the United States Steel 
Corporation. Milling plant also installed. 
H. M. Thompson is superintendent. Gravel 
deposits in this district have been operated 
by most of the known methods except 
dredging. 

Nevada County 

ALLISON RANCH (Grass Valley)—No. 
4 level unwatered and _ retimbering in 
progress. Expected milling plant will not 
be ready before July, though work is being 
prosecuted as fast as possible. 

Shasta County 

VICTOR POWER AND MINiNG (Knob) 
—Midas shaft in Harrison Gulch, flooded 
at time of fire two or three years ago, 
is being unwatered. Development in upper 
abandoned levels is encouraging company. 
to proceed with complete unwatering. 
Adjoins the Victor. It is stated that there 
are 700,000 tons o: low-grade ore on dumps, 
estimated to run $1.50 per ton, which is 
to be treated by flotation if experiments 
prove satisfactory. 

Siskiyou County 

CINNABAR DEPOSITS, west of Oak 
Bar in northern edge of county on Klamath 
River, are under consideration by men said 
to represent the Oceanic Quicksilver Co. of 
San Luis Obispo County. Deposits controlled 
by H. J. Barton of Oak Bar. Worked in a 
small way by Chinese more than 20 years 
ago. There are other deposits on the river 
and some 10 miles north. At one point, 
small furnace was installed; but there has 
never been commercial output from any of 
the deposits. 
COMMODORE (Yreka)—After being idle 

several years, property situated on Bark- 
house Creek, is being reopened by New 
York men Strong vein reported to have 
been disclosed by recent development. 

Tuolumne County 

NEW PROVIDENCE (Tuolumne)— 
Property formerly a producer, but long 
time idle, reported sold by Fred Sutton 
to Mrs. Anna Bluett of Oakland. 

COLORADO 
Boulder County 

BARKER (Boulder)—Stevens & Barker 
have opened body of payable tungsten ore. 
LITTLE MARY (Boulder)—Good-grade 

silver ore being opened in development. 
LEFT HAND (Boulder)—Developed dur- 

ing winter by C. E. Brandenburg and asso- 
ciates. Rich gold ore opened. Preliminary 
50-ton shipment of $80 ore has been made. 

Custer County 

BISMUTH (Westcliffe)—-Lessees making 
shipments of good-grade ore. Considerable 
ore developed. 
PASSIFLORA (Westcliffe)—Stated mill- 

ing plant will be built this summer to treat 
lower grade ore; 15 men now employed. 
First-class ore shipped. 
KING OF THE CARBONATES (West- 

cliffe)—-New drift being run from 178-ft. 
level to cut oreshoot opened in level 50 ft. 
above. Ore contains gold, silver and cop- 
per. 

Gilpin County 

RUNNING LODE (Black Hawk)—Mine 
being unwatered; progress not satisfactory 

on account of water although bailing is be- 
ing done to capacity. 

GILPIN EUREKA MINES CO. (Centra) 
City)—Preparing for increased production ; 
installing three No. 6 Wilfley tables and 
one Deister slimer, three hydraulic classi- 
fiers; for the mine, two new Cli r §Z-in. 
drills and water tank for 500-ft level. 
Lately, in cleaning out sump of main shaft, 
about 60 tons of concentrates were secured : 
in sinking from 600 to 800 level, first round 
of shots opened 34-ft. vein of milling ore: 
now planned to extend shaft to 1000-ft. 
point. E. L. Clark, general manazer. 

E. Isbell, consulting engineer. 

San Juan County 

COMING WONDER (Silverton)—Ship- 
ments will be resumed soon. 
GOLD KING §(Silverton)—Mill 

treating 125 tons daily. 
ated under lease by J. H. Slattery. 
SUNNYSIDE (Eureka) — Warehouse, 

track shed, blacksmith and machine shops 
and other surface buildings at mine 
destroyed by fire on night of May 20. 
Total loss about $50,000, covered by in- 
surance. Rebuilding will commence at 
once, but mine operations will be suspended 
for several weeks. 

San Miguel County 

STANDARD CHEMICAL CO. (Telluride) 
—Wet process for treating carnotite ore 
being installed in place of dry process 
formerly used. 

CARRIBEAU (Ophir)—New milling plant 
will be built at once. Flotation plant of 
30 tons capacity will be included in process 
to re-treat old mill tailings. Estimated 
25,000 tons tailings assaying $6 in gold and 
silver can be profitably treated. 

Teller County 
ROOSEVELT TUNNEL heading has 

entered the Old Ironsides property, owned 
by the United Gold Mines Co. Passing 
through a mineralized dike carrying small 
amounts of go!d. 

CARBONATE HILL SECTION in west- 
ern part of district, due north of the 
town of Cripple Creek, again active. Two 
properties, Golden Terry and Kitty Wells 
No. 2, bei.» worked by lessees. 
PALACE LODE (Cripple Creek) —Boiler, 

steam hoist and compressor will be in- 
stalled at this property on Squaw Mountain. 
SACRAMENTO (Goldfield) — Lessees 

Schoolcraft, Butler & Musser, opened body 
of high-grade gold ore in drift on Sacra- 
mento vein. 

Norton 
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Property oper- 
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Shoshone County 

GERTIE (Burke)—Will resume on June 
. Long crosscut will be continued to 

search for east extension of Hecla vein. 
Ground joins Hecla. L. W. Hutton, of Spo- 
kane, chief owner. 
TARBOX (Saltese, Mont.)—Manager of 

company, who maintains office in Wallace, 
states that shaft will be deepened 200 ft. 
from 600 level. Much ore developed on the 
600 and company will have mill under con- 
struction by time the 800 is reached. Will 
develop water power. 

MICHIGAN 
Copper 

ADVENTURE (Greenland) —Has 22 
drills in operation. 
OSCEOLA (Osceola)—Because of scarc- 

ity of men, one stamp closed down at the 
mill at .Hubbell. 
AHMEEK (Ahmeek)—Still low in ton- 

nage, but not enough to shut down any 
stamp heads yet. 
TRIMOUNTAIN (Trimountain)—Sinking 

No. 2 shaft from the 27th to the 28th level 
to test quality of lode. 

ISLE ROYALE (Houghton)—wWill build 
20 modern houses this summer. Thus hopes 
to take care of shortage of men. 

MASS (Mass)—Working on a mass of 
copper on the seventh level in the Ever- 
green lode. A short time ago it was 23 
ft. long and 14 ft. high and extended back 
into the lode. Having considerable trouble 
in trying to get it out; using compressed- 
air cutter. Crosscut on third level driven 
through to the Evergreen, and now the 
lode is being worked on the third, fifth and 
seventh levels. Crosscutting on the ninth. 



MISSOURI 

Joplin District 

LUCKY ELEVEN (Carthage) — Sold 
mine southeast of Carthage, having only 
one shaft and horse whim, to I. P. Jones, 
Fayetteville, Ark., for $30,000. 

T. A. BALDWIN (Joplin)—Purchased 
Barnett lead mine at Duenweg; now pro- 
ducing two tons lead concentrates daily. 
Will drill and probably sink new shafts. 

WIRECK (Miami, Okla.)—Mill and lease 
near Bethel, sold to F. Childress and asso- 
ciates of Galena, Kan., for $250,000. Mill 
capacity, 300 tons in 8 hr. Mining at 240 ft. 
ETHEL GRAY (Joplin)—Sinking new 

field shaft west of mill to 210 ft. Mine 
now making from 40 to 50 tons concentrates 
weekly. Mine owned by Lincoln Zinc, Lead 
& Smelting Co. Benjamin Smith, super- 
intendent. 
ANDAYER (Galena, Kan.)—Drill holes 

show excellent deposit ahead of workings. 
Cuttings from one hole ran 43.40% blende 
for 50 ft. Ore cut at 40 ft.; extended to 
90. Ore now being milled gives 12% re- 
covery. Owned by M. J. and R. C. Andrew 
of Joplin, Mo. 
WILLIAM FOSTER WHITE. (Joplin)— 

New mill, 600 tons daily capacity has_be- 
gun operation on lease just west of Picher- 
Netta tract at Picher, Okla. Mining at 189 
ft. Plant has slime department consisting 
of nine tables, two Dorr thickeners and one 
Dorr classifier. 

MONTANA 

Granite County oe ii 

MANGANESE shipments from the Phil- 
ipsburg district now approximate 100 tons 
per day; ore carries higher silica content 
than Brazilian product. 
GRANITE BIMETALLIC CONSOLI- 

DATED (Philipsburg)—This company now 
working about 135 men. Thomas B. Holmes, 
superintendent. 

Lewis and Clark County 

BARNES-KING DEVELOPMENT 
(Butte)—May returns not yet available but 
first three weeks’ results indicate month 
will be best in history. The Boyer claims 
are now being developed. 

Madison County 

PLACER PROSPECTING is being done 
on several ranches below the holdings of 
Conrey Placer Mining Co., by T. D. Prier, 
superintendent for a Virginia City syndi- 
eate headed by Karl Elling. Brayton & 
Moore have a force at work preparing for 
resumption of sluicing on the placer leased 
from Alder Gulch Consolidated Mining Co. 

7I. S. GRANT (Virginia City)—Harra- 
man Brothers, lessees, have encountered 
good ore and are shipping. 

SHAFTER (Virginia City)—-Working 15 
men in mine and expects to start mill in a 
few weeks. A. H. Jones, manager. 

ATLAS (Virginia City)—This group, 
owned by Charles Ryden, is being put In 
shape for examination. Test mill may be 
erected this summer. 

E. M. SMITH (Virginia City)—Has com- 
pleted amalgamation-concentration plant on 
his claims in Williams Gulch; water power, 
with gasoline auxiliary. 

WINNETKA (Virginia City) — Tunnel 
contract completed at this mine owned by 
Hall Brothers. Planning to work the low- 
grade milling ore now developed. 

KEARSARGE (Virginia City) —Tunnel on 
Rough Rider claim is to be extended 1000 
ft. to tap rich vein encountered at surface. 
W. B. Millard, of Chicago, Ill., is owner. 

EASTON (Virginia City)—Cyanide plant, 
operating on tailing from this mine of the 
Elling Estate company, has started for the 
season. Frederick M. Field, superintendent. 

Silver Bow County 

EAST BUTTE (Butte)—May output was 
2,008,060 Ib. copper; 59,345 oz. silver. 
ANACONDA (Butte)—Copper  produc- 

tion in May is estimated at 28,400,000 Ib. 
as against 29,300,000 in April; reduction 
due to mine fires. High Ore mine still 
closed, as fire in Modoc shaft smouldering. 
Repairs being rapidly made and in a few 
days the High Ore will be reopened. 

NEVADA 

Lyon County 

YERINGTON MOUNTAIN COPPER 
(Yerington)—Shipping about 25 tons daily 
of 5% copper ore. 

PITTSBURGH-DOLORES (Yerington)— 
Milling regularly ore from above tunnel 
level; new 50-hp. hoist being installed at 
tunnel face to permit of sinking and devel- 
opment of main vein. Bullion shipped te 
Solty smeltery. About 50 men employed. 
B. gj. Schrader, superintendent. 
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Nye County 

TONOPAH PRODUCTION for week 
ended May 26 was 9493 tons valued at 
$170,874, as compared with 8750 tons for 
previous period. Shippers were: Tonopah 
Belmont, 2929 tons; Tonopah Mining, 2000; 
Tonopah Extension, 2380; Jim Butler, 
800; West End, 976; Rescue, 257; Montana, 
99; Cash Boy, 52 tons. 
TONOPAH EXTENSION _(Tonopah)— 

April operating profit $29,574; gross re- 
ceipts, $112,646. 
TONOPAH BELMONT (Tonopah )— 

Leasers_ on the slime ponds have begun 
the 1917 “sweeps” season and have been 
getting a 30-oz. silver product by sweeping 
top crust of the old slime ponds. “Sweeps” 
are treated by Belmont Milling Co. 
_ TONOPAH MINING (Tonopah)—Sink- 
ing in old Merger winze. When Merger 
company ceased this winze was 55 ft. be- 
low its 12th level—equivalent to the 1150-ft. 
level of the Sandgrass shaft. In mineral- 
ized ground but not of commercial grade. 

White Pine County 

CONSOLIDATED COPPERMINES CoO. 
(Kimberly )—New contract made with 
Nevada Consolidated whereby latter agrees 
to mine and treat from the Ora claim 
425,000 tons before Aug. 15, 1918, and 
for period of five years 75,000 tons per 
annum and such additional amount as 
economical operation of Nevada Consoli- 
dated’s Liberty pit will warrant; Ora 
claim controls entrance to Liberty pit. 
Company has also contracted with Nevada 
Consolidated to smelt 4500 tons monthly of 
Coppermines concentrates on a sliding scale 
varying with the price of copper. 

OREGON 

Josephine County 

UNITED COPPER (Selma)—This Falls 
Creek mine will be operated under com- 
pany management with Charles Buchner 
in charge. 

COLLARD, MOORE & COLLARD (Ker- 
by)—This chrome mine preparing for active 
season; new concentrator installed. 

COW_ BOY-MAYBELL-LITTLE (Takil- 
eo a ae, Cc. E. Tucker and 

. B. Fife. ips to Ticiier Meten p acoma smeltery via 

UTAH 

Beaver County 

MAJESTIC (Milford) —Compan hi 
7 cars—about 850 tons—in a oo 

Juab County 

TINTIC STANDARD (Eureka)—Shaft 
— about 1000 ft. Ultimate depth, 1300 

TINTIC PRODUCTION during May was 
pt prea and for five months—just ended— 

ars. 
EUREKA MINES (Eureka) — Seventh 

car being prepared for market. Sixth car 
brought $2265. 

DRAGON CONSOLIDATED (Silver 
City)—About 250 tons daily of iron ore for 
fluxing being shipped. Higher grade com- 
ing from north end; also siliceous ores for 
Tintic Milling Co.’s plant. 

TRON BLOSSOM (Silver City)—Copper 
ore being mined on 900, 1000, 1100, and 
1200 levels. Carries 4 to 5% copper and 
90 to 100 tons shipped daily. Also, good 
tonnage of siliceous ores being sent to Tin- 
tic Milling Co. 

EAGLE & BLUE BELL (Eureka)—May 
shipments, 71 cars; April, 62; March, 99; 
February, 62; and January, 55; total, first 
five months, 349, as compared to 470 for 
whole of 1916 and 563 for 1915. Promising 
new orebody has been opened on 1700 just 
below productive ground on 1550. 

Salt Lake County 

UTAH COPPER  (Bingham)—Twenty 
steam shovels working; mills. treating 
35,000 to 36,000 tons daily. 

OHIO COPPER (Bingham)—Flotation 
department treating 400 to 600 tons daily. 
Although still in experimental stage, stated 
to be making saving of 75 to 80 per cent. 
Old raill treating about 2200 tons daily. 
CARDIFF (Salt Lake)—Spring thaws 

are again halting shipments from this 
property—Big Cottonwood’s principal pro- 
ducer. Road from mine to bins at South 
Fork impassable, although tractors are able 
to reach South Fork and take ore accumu- 
lated here and lower down canyon. 

MICHIGAN-UTAH (Alta) — Forty-six 
cars of ore were shipped recently and total 
shipments by July 1 will be almost equal 
to the 1916 output of 7000 tons. At Cop- 
per Prince tunnel—worked on company ac- 
count—there is considerable accumulation 
of ore. Said to be considering extension of 
aerial tramway—now as far down as Tan- 
ner’s Flat—to Wasatch. 
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MONTANA-BINGHAM CONSOLIDATE 
oe company, which recenti> 

acquired the Valentine and Tiawaukee 
groups and a large interest in the Bingham 
Amalgamated, has now consolidated with 
the Fortuna, making the total territory con. 
trolled 640 acres adjoining the Utah Cop- 
per, Ohio Copper, Bingham Mines, and Star. 
less group owned by Col. Wall. The Mon- 
tana-Bingham tunnel is now in 5000 ft. in 
Bingham Amalgamated ground, and will 
soon cut the Fortuna, when raising—about 
1200 ft.—will be done to connect with the 
Fortuna workings. The latter property has 
been under bond and lease to J. M. Higgins 
and machinery has been ordered for a flo- 
tation mill. 

Summit County 

PARK. CITY SHIPMENTS, according to 
estimates for May, 8447 tons. Heaviest 
shipper, Silver King Coalition, with 2506 
tons; next Daly-Judge, with 2376 tons; 
and third, Silver King Consolidated, with 
1595 tons. 

Utah County 

AUSTIN MINING (American Fork)— 
Company incorporated to develop 20 acres 
patented ground. 

Washington County 

SILVER REEF CAMP is experiencing a 
revival. The Dixie Mining and Develop- 
ment, owning nine claims—formerly, the 
Blue Ribbon mine—one and a half miles 
northwest of Leeds and 50 miles from Lund 
station, has dumps of considerable size, 
which it expects to utilize. ‘Test shipment 
made recently. The Adah Copper is making 
shipments of ore carrying copper and some 
silver. Shipments are expected from the 
Silver Reef Extension, owning the Vander- 
bilt and Silver Hill. 

CANADA 

Ontario 

CHARETTE (Boston Creek)—Discovery 
of free gold made on this claim. 
SYLVANITE (Kirkland Lake) — Has 

closed down owing to shortage of labor 
and high cost of materials. 

HURONIA (Larder Lake)—Option taken 
by a Montreal syndicate on this property 
which closed down last year. 

LA ROSE (Cobalt)—Will expend $30,000 
in developing the Violet, one of the com- 
pany’s Cobalt claims that has never been 
worked. 
TOUGH OAKES (Kirkland Lake)—Mill 

now treating about 120 tons daily with 
recovery of 97%. Daily production ap- 
proximately $2000. 
NEWRAY (Porcupine)—The 10-stamp 

mill in operation ; capacity, 40 tons per day. 
Recovery by amalgamation 87%; storing 
residue for treatment by chemical process. 
CHAMBERS-FERLAND (Cobalt)—Vein 

No. 18, where opened 30 ft. above contact, 
is 3 in. wide and carries from 2000 to 3000 
oz. of silver to the ton; wall rock of milling 
grade. 
GIFFORD (Cobalt)—Resuming opera- 

tions; surface water controlled and shaft 
house nearly completed. Sinking will be 
continued to about 450 ft., where the con- 
tact is expected. 
BELLE ELLEN (South Lorrain)—Shaft 

will be continued to contact which is ex- 
pected at 600 ft. Vein dipped out of shaft; 
crosscut will be run to pick it up when 
contact is reached. 

McINTYRE (Schumacher)—During four 
months ended Apr. 30, treated 56,567 tons 
of ore; average grade, $10.43; operating 
cost, $4.97 per ton; operating profit, $279,- 
563. In April production was $153,029, a 
new high record. 

DOME (South Porcupine)—Party of di- 
rectors visited mine looking into labor con- 
ditions in order to determine policy to be 
pursued, as it is considered that opera- 
tions cannot profitably be maintained unless 
additional labor can be obtained. 

CONIAGAS (Cobalt) — Installation of 
250-ton flotation plant progressing. Coarser 
crushing will be practiced at the stamps 
with recrushing in Hardinge mill. When 
these changes have been effected the capac- 
ity of mill will be increased to approxi- 
mately 500 tons per day. 

MEXICO 

SANTA GERTRUDIS (Pachuca, Hidalgo) 
—Milled in April 28,109 tons; estimated 
profit, $40,700. 

NICARAGUA 
TONOPAH NICARAGUA CO. (Bullitt 

Bldg., Philadelphia, U. S. A.)—This new 
subsidiary of Tonopah Mining Co. will 
operate the old Santa Rita gold mine, now 

in the Tunky dis- 
M. B. Huston will be in charge. 

known as the Rosita, 
trict. 
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Metal Markets 

SILVER AND STERLING EXCHANGE 
Silver | Silver 

t — Sterl- — 
ling | New| Lon- | ling, | New | Lon- 

May! Ex- |York,| don, Ex- |York,| don, 
June|change|Cents} Pence || June |change|Cents| Pence 
—_— 

Sterl- 

4 |4.7550| 754 | 38% 
5 |4.7550| 753 | 38 
6 14.7550| 754 | 38 

30 38 
31 14.7550 ra 38 
1 |4.7550) 74 38 
2 14.7550) 75% | 38% 

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

PAILY PRICES OF METALS IN NEW YORK 
Copper| Tin Lead Zinc 

May| Electro- 
June} lytic Spot. N.Y, St. L. St. L. 

_ 292 10 10 9} 
31 |@304 644 |@Ii |@ll @% 

293 10} 10} 94 
1 1@303 63 I@II @\I @9} 

29% 10} 104 94 
2 |@303 623 |@i!1 |@il @9} 

29 10} 10} 9 
4 |@303 61 |@il @lIl @9 

293 10} 104 9 
5 |@ 303 603 |@II @iI @9 

293 104 10} 94 
6 |@303 6! j@il @ll @% 

The above quotations are our appraisal of the 
average of the major markets based generally on sales 
as made and reported by producers and agencies, 
and represent to the best of our judgment the pre- 
vailing values of the metals for the deliveries con- 
stituting the major markets, reduced to basis of New 
York, cash, except where St. Louis is the normal 
basing point. ~ ; 
_ The quotations for electrolytic copper are for cakes; 
ingots and wirebars. Electrolytic copper is commonly 
sold on “regular terms” (r,t.), including freight to the 
buyer’s works and is subject to a discount for cash. 
The difference between the price delivered and the 
New York cash equivalent is at present about 0.25c. 
on domestic business. The price of electrolytic 
cathodes is 0.05 to 0.10c. below that of electrolytic. 
Quotations for spelter are for ordinary Prime Western 
brands. We quote New York price at 17c. per 100 lb. 
above St. Louis. 

Some current freight rates_on metals per_100 lb. 
are: St. Louis-New York 17c.; St. Louis-Chicago, 
6.3c.; St. Louis-Pittsburgh, 13.1 cents. 

LONDON 

Copper ae Lead] Zinc 

Standard | Flec- 
ay| ————__|_ tro- 

June} Spot |3 Mos.| lytic | Spot 3 Mos.| Spot | Spot 
| 

30 | 130 | 1293 | 142 | 2533] 2503 | 303 | 54 
31 | 130 | 1305 | 142 | 2534! 2504 | 304 | 54 
| | 130 | 1303 | 142 | 248 | 246} | 303 | 54 

4 130 | 1304 | 142 | 2394| 237 | 303 | 54 

6 | 130 | 1294 | 142 | 237 | 2344 | 30} | 54, 
e above table gives the closing quotations on 

London Metal a. All prices are in pounds 
sterling per ton of 2,240 Ib. For convenience in 
comparison of London prices, in pounds sterling per 
2,240 Ib., with American prices in cents per pound 
the following pucertee? ratios are given, reckoning 
exchange at 4.80. £15 = 3.2Ic.; £20 = 4.29c.; 
£30 = 6.43c.; £40 = 8.57c.; £60 = 12.85c. Varia- 
tions, £1= 0.21ic. : 

NEW YORK—ZJune 6, 1917 
The metal markets this week were dull 

and uninteresting, but continued very 
strong. The delay of the Government in 
communicating information about its re- 
quirements for copper, lead and zinc create 
a general condition of uncertainty. 

Copper, Tin, Lead and Zinc 
Copper—Business this week was much 

less in volume than in the previous week. 
Some orders were placed on May 31 and 
on June 1 there was considerable activity, 
but after that transactions were relatively 
few and sporadic. The buying of the week 
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was largely by domestic brass makers. 
There were some foreign inquiries in the 
market, but they have not yet developed 
into business. As in the previous week, the 
bulk of..the business this. week was for 
third-quarter delivery. July sold at 3lc., 
August: at 303, September at 30c., and the 
entire third quarter at 304c., all regular 
terms. .Two round lots of June copper of- 
fered by a consumer, reselling, fetche@ 33c., 
r.t. Some business for October delivery was 
done at 294c., r.t. Some business for far 
forward delivery was taken at lower prices, 
but it, like the nearby business, was rela- 
tively. insignificant, the major market being 
still for third-quarter delivery. However, 
July copper is now becoming scarce, and 
certain producers report the sale of all 
their expected production up to the end of 
September. 

Copper Sheets—The price of copper sheets 
continues. at the same figure as noted last 
week. We quote hot rolled-at 38c. per Ib,, 
cold rolled ic. higher. Wire now quoted 
34@ 36c., f.o.b. mill. 
Tin—This market declined on very small 

business. Interests associated with _ the 
trade are making every effort to facilitate 
importations. In this they are being ably 
assisted by the Government at Washington. 
Dr. Pratt of the Department of Commerce 
and Labor has the matter in charge and 
will hereafter work through a Committee 
of the ‘Trade to be appointed at a meeting 
to be held next week. The British authori- 
ties have agreed to furinsh the required 
quantity, if possible, and the proposed com- 
mittee will allocate supplies on arrival. 

Information collected by the American 
Iron and Steel Institute through replies to 
its recent circular will form the basis of our 
requisitions on the British Government, and 
it is supposed that fhe bothersome question 

of permits will now be done away with. 

Control of the metal after arrival will be 

vested in the proposed committee working 

under the authority of the. Department of 

Commerce. and Labor instead of in the 

hands of the British Consul as heretofore. 

Lead—The business that was reported by 

producers was of relatively small propor- 

tions. Some producers made no _ sales. 

Others who sold in the early part of the 

week withdrew in the latter part. The 

market was in the shadow of the uncer- 

tainty as to what the Government is going 

to require. Producers tell their customers 

frankly that after the Government has 

requisitioned for its needs there is prob- 

ably not. going to be enough lead for every- 

body unless consumption is curtailed. The 

high level of prices will operate naturally 
in the direction of curtailment. Consumers 
will best serve their own interests as well 
as the common interest by not trying to 
grab supplies in an exhausted market. 
During this week some small lots of lead 
for prompt and June delivery were sold at 
114c., but such business was insignificant, 
the major transactions in lots of 200 and 
300 Ib.,. for June and July delivery having 
been made at prices ranging from 10% to 
lic. In the afternoon of June 6 the A. S. 
& R. Co. advanced its price to 104c. This 
was simply a readjustment, that company 
having been filling orders only on its run- 
ning contracts, and not accepting new busi- 
ness. In spite of the apparent acuteness 
in the. situation there were some signs 
during the .week of an easier tendency in 
near-by lead. 

Zinc—A fairly large business was done, 
there being what was apparently some 
speculative buying of important character. 
This was reflected immediately by less pres- 
sure from producers to sell. Evidently an 
effort was made to lift this market out of 
its rut, but toward the close of the week 
this seemed to have failed, and the market 
was again dull, and easier in tone, with- 
out there having been any change in 
quotations. Prompt zinc was available 
right through the week at 9}4c., while July- 
August realized 9§c. 

Zine Sheets—Price of zinc sheets has not 
been changed. Market is still at $19 per 
100 Ib. f.o.b. Peru, IIL, less 8% discount. 

Other Metals 
Antimony—This metal was considerably 

weaker. We quote spot at 204@21c.; June- 
July shipment from China, at 15@15i4c., 
c.if., New York, duty unpaid. 

The Market Report 

Aluminum—The aluminum market con- 
tinues quiet and devoid of any features of 
special interest. Quotations continue at 
about the same level. 59@6lc. per Ib. for 
No 1 ingots at New York. 

Bismuth—Quoted at $3 per Ib. 
Cadmium—Quoted at $1.50 per Ib. 
Nickel—The market remains steady at 

50@55c. per Ib. for nickel. Electrolytic teens 
mands an additional 5c. per Ib. 

Quicksilver—This market was dull and 
weaker. We quote $90. San Francisco 
reports, by telegraph, $95, market weak. 

Gold, Silver and Platinum 
Gold—According to a report from Samuel 

Montagu & Co., London, May 10, 1917, the 
Bank of England gold reserve against its 
note issue shows a decrease of £119,425, as 
compared with last week’s return. For the 
first time for several weeks gold to the 
value of $16,000,000 has been received in 
New York. The outgoings amounted to $8,- 
120,000, either transferred for shipment or 
engaged for export, chiefly to Japan. 
Silver—The market continues steady with- 

out any special feature. Supplies are go- 
ing forward to the Oriert, chiefly by way 
of San Francisco. 

Mexican dollars at New York, May 29, 
bate: 31, 58§c.; June 1, 58%c.; 2, 584c.; 4, 

c. 
Platinum—The tone of this market was 

a little weaker, but the quotation remained 
nominally unchanged at $105. 

et continued strong at 

Zinc and Lead Ore Markets 
Platteville, Wis., June 2—Blende, basis 

60% Zn, $78 for premium ore down to $72 
for medium grade. Lead ore, basis 80% 
Pb, $128 to $130 per ton. Shipments re- 
ported for the week are 3354 tons of zinc 
ore, 97 tons of lead ore, and 318 tons of 
sulphur ore. For the year to date the fig- 
ures are: 58,103 tons ‘of zinc ore, 2451 tons 
of lead ore, and 11,137 tons of sulphur ore. 
Shipped during the week to _ separating 
plants, 3834 tons of zinc ore. 

Joplin, Mo., June 2—Blende per ton, high, 
$81.65; basis 60% Zn, premium ore, $80; 
medium to low, $75@70; calamine, per ton 
40% Zn, $45@40; average settling price, 
all grades of zinc, $73.15 per ton. 

Lead, high $123.90; basis 80% Pb, $125@ 
115; average settling price, all grades of 
lead. $119.04 per ton. 

Shipments the week: Blende, 10,215 tons, 
calamine, 455 tons, lead, 1531 tons. 

Late developments and improved methods 
of concentration in the Oklahoma field have 
produced concentrates of premium-grade 
blende that compete with the best ore in 
the older camps, and the smelters demand- 
ing high-grade ore are shifting a portion of 

‘their purchasing power in that direction. 
The large bodies of ore, carrying 8% to 
16% blende, make it possible to produce 
at a less cost per ton than in the sheet- 
ground mines with ore 3% to 5% blende. 

Other Ores 
Antimony Ore—cContracts for ore from 

South America were made at $2.35@2.40 
per unit. 5 

Iron Ore—Prices, delivered lower Lake 
ports, Old-range bessemer, $5.95; Mesaba 
bessemer, $5.70; old-range non-bessemer, 
$5.20; Mesaba non-bessemer, $5.05. 

Manganese Ore—This market is very 
firm. Ore of 49% is quoted at $1 per. unit, 
which price was paid. 

Molybdenum Ore—Business was done at 
$2.20 per lb. of molybdenum sulphide in 
molybdenum, assaying 90%. This market 
is very firm. 

Pyrites—Spanish ore, furnace size, re- 
mains at 154c. per unit on basis of 103 
freight, buyer paying war risk and excess 
freight. Domestic fines, mainly under con- 
tract, at 10@104c., but spot pyrites com- 
mands up to double that price. 

Carnotite—Firm and unchanged at $3 per 
Ib. of U;0, content. Nitrate firm at $5. 

1Quotations supplied by Foote Mineral 
Co., Philadelphia. . 
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Cnsmwe one layee neato. was 
again done, and the American producers 
of schedlite now appear to be sold out for =I STOCK QUOTATIONS evous bn naerinntrsetioote cise glad 
early delivery. No more is offered at pres- N.Y.EXCH.t June 4|] BOSTON EXCH.*June 4 COLO. SPRINGS June _5| (LONDON May 2i 
ent. There was also a large business in  4jaskaGoldM.. Adventure......... Cresson Con 5.50 | |Alaska Mexican|]£0 10s 
wolframite and it is said that only material Alaska Juneau. . } |] Ahmeek........... Doctor Jack Pot... : Alaska Tre'dwell 15 0 
of inferior grade is_now available for Am.Sm.&Ret., com. ‘s oe Con.. | 3 pos oe. 
prompt shipment. We quote superior - Sm. & Ref. pt. Gola Boverelan.. . cone oe 
grades of ore at $20 per unit, but that “$m: Sec.; pf. B.| 92 old. “"'l 30 Golden Cycle......| 2. El Oro.. oh 
quotation is merely nominal, supplies being : (Aap: ; Granite .55 | |Esperanza...... 
unavailable. Ore of inferior grade was sold , Eke es Butte-Ballakiava. .. - nay, SPORES , quomco Baines. . . 

7 3 i J e riz.... . as low as $17 per unit. 1 || Calumet & Hecla... Portland 1:48 | |Oroville. . 
a | 143 Centennial ' See nae } Tempo. Gert t’ ‘dis 

Iron Trade Review Bethichem Steal. pt. Daly Wests. ommemmmerseces to: sho Pe I 
. Cerro de Pasco rsd 6 * Bid prices. + Closing prices. + Last Quotations. 
NEW YORK—dJune 6 Chile Cop 2 —————————_———————————————————————— 

gop are bas Signalized the arrival of Colo. Fuei a : 84 MONTHLY AVERAGE PRICES OF METALS 
t cible Stee iii i aii aah Di Racal le as 

ee in the the ea iron ioe Es PR RS iS om New York London 
the beginning o war, says ‘Iron e.” ‘ e : Silver 7 6 917 
Sales ‘hens € spouted “te “75.000 roves of Federal M.& S., pf. Indiana 2 — Seer Seta Learened aoe Tanai 

Great Nor., ore ctf. '| Island Cr’k, com... 855/56. 775175 .630/22 ons . . ‘ : - 960/36 .682 which one steel company took 40,000 t Greene Cananea... . Isle Royale’. :755|77 585/22 epiae Sas 
at prices ranging from $46 to $50. At the Gulf Sates Steel... 
latter figure at least 20,000 tons has been Hom 4218193: 875/23. 0.862)36. 903 oar Inspiration Con. . 269/74 745/23: 477/37 .940 

Not only pig iron, but semi-finished and International Nickel 024 23. :060}... 
finished steel markets, have been affected  [ackawanna Steel. 
by the developments ‘at Pittsburgh, since Miami Copper.. 
they confirm what has been well-considered Nat'l com.. 
opinion in the trade for some weeks, that Nev ConsoiP Pf.. Arcedt 
future war advances were likely to come as Vv. Consol tario Min. . North Butte. 
abruptly as any that have come in the past Quicksilver North Lake. . 
two years, and might go to lengths even Quicksilver, pf... .. Ojibwa: 
now thought impossible. er Gee. 8: pt en: : New York quotations cents per ounce troy, fine silver: 

PITTSBURGH—June 5 —- : London, pence per ounce, sterling silver, 0. 925 fine. 

The steel market continues to grow less ° ie Sante oz e New York | __ London 
active. To = pee ' — ee . _ 8. Steel, Shannon 8 Copper|_Electrolytic | Standard Flectrolytic 

r forwar eliveries ere 1S ‘ r 1916 | 1917 1916 191 191 
tae in many lines, in the volume Va.IronC.&C....! So. Lake 4 : — Rif 

of specifications filed against current con- yw y cURBt . . eons se ces BF 672 sae oaiis p31 116.167 142. 895 

tracts. In the case of one large interest "UU en bo oa ‘r. -7ob| TSS. 2O7|148. 100 

the volume of shipping orders entered _ last ig Ledge I  acck 6's; 0%. oie. i. .|27. ; 4 ' $42) 137.389] 147.158 
week was the smallest for any week in tpbcrcess oo Bs : .457 130.000] 152. 522/142 000 
a year and a half. Building operations in ..|26 601 112.432 137.455)... 
are expected to drop to a very low level Calumet & Jerome. 
and most of the common activities of the Cah. Cop. Corpn.. 
people, which account for a great deal of eee yee 
steel ordinarily, will be curtailed. Contract (00 Arts. Bim 
obligations now on mill books represent, On (Con Nev.-Utah.... 
an average, their full output a little EmmacCon........ 
distance into the new wer. —— in ny nee SSS SSS - 
directions the consumption in e secon 3 nea . x ew Yor 
half of this year is certain to be less than — a eo 1916 | 1917 | 1916 | 1917 
the rate recently. On the other hand there Hecla Min. .......- Alaska Mines Corp] 75 hailey ............ 5] 44.1751175.548|185 will be larger and larger requirements for Howe Sound.. Min : + . . ob aoe 
war purposes. Including steel for ship- Jerome Verde... 7 93 6091207 | 
building, railway equipment for American, {2S ore 7 "7361220 
French and Russian railways, shells, etc.,  } e aie Lon’n Dev. 511/245. 
for the European Allies, and steel for our Majestic . Gatamet-orbin 79. 466). . 
own Government, the total may easily ex- ‘hief C ae 
ceed the 20% of the output that bo 

Ss joees pe ed a couple months ago as the outside Cryatal Cop aa 

Steel prices are practically stationary, oC Ende & Bigo Bol... 
and indeed there has been relatively little Ray Hercules. ‘| Intermountain. 
advancing tendency for 30 days. This in Rochester nes...| Iron Cap Cop., pf.. 
itself would take the edge of the market, neca. . ee ae Mexican Metals. 
which in the past has thriven largely upon : ; Minds of Asmerien. . 
the excitement of continued price advances. Stewart . Nat. Zinc & Lead... 

Pig Iron—tThe situation in pig iron is “oe + ee -- 
becoming more and more tense. Produc- os :| New Cornelia. . 
tion is restricted somewhat by coke scarcity, cers ance aati 
while requirements are heavier on account Pacific M nes. . 
of additions = — ares soneeny. a ee ee Verde Ext.. 
revious market movements pig iron as SALT LAKE* Tee 

ciwaye stopped advancing before steel, but White Knob, vl s.. oe 
now pig iron is advancing sharply while yukon Gold.. s SSS GF November.. 
steel is practically stationary. Until a CO ee Big Four... «sc December. . 
week ago bessemer was quotable, on the SAN FRAN. wu ar. . reed ge 
basis of actual sales, at $44 or $45 for Q Colorado Mining. 3 aera nel mere oreo tint 
fair sized lots and $46 to $48 for small Daly-Judge. . .| 8. New York | St. Louis” = 
— but since — ve on eee ana : 1916 | 1917 | 1916 | 1917 | 1916 1917 
9 tons respectively, have broug i , ao 
valley, the buyer being a large steel in- Grand Central.....| -.++ + -]16.915) 9.619]16.745] 9.449) 89. 
terest with large blast furnace capacity of € ms “846110 300116 676/10. 130 ‘ 
its own. A week ago a steel works without ee J Lower Mammoth....|_. **" "116 '695| 9.459116 .525} 9.289] 99 
blast furnaces bought two lots of basic ale & Norcross... . ... 114.276] 9.362 tt 106} 9. 
aggregating 12,000 tons at $45, valley, $3  Jacket-Cr. Pt...... 752) . 1.582 
above the level of previous transactions, Mexican 
and now there are no sellers at less than ccidental......... 
$48, with prospects that basic will be above ees ct ee 
$50 before long. Foundry iron is quiet, 
at $43@45, valley, malleable being $44 as 
minimum. Southern foundry has sold for 
first quarter delivery into this territor 
at $38, Birmingham, or $42.55 delivered. 
W. P. Snyder & Co. compute average 
prices obtained in all sales in May at MacNamara.. 
$45.9917 for bessemer and $41.8947 for Som Tonia. 
basic, f.o.b. valley furnaces, representing North § 
increases over April of $4.66 and $3.90 Rescue ‘Tula. 
respectively. The average quoted price on West End Con. 
foundry iron during May was $42.65, valley. “2 ee 

Iron Ore 

Tron Ore—May shipments down the 
Lakes were probably two or three million 
tons short of the eight million moved in 
May of last year, on account of the late 
continuance of ice in Lake Superior. Fur- 
naces are reporting how much ore they will beet | 
actually need to run them to the 1918 5 --| 2.153 Rchampcher. | 3-48 
season and shipments to some will be cut ens. °° 35} {pon wah «2% ~"} As fepor As reported by W. P. Snyder & Co. 
below their purchases. United Eastern: ''|"4:25 1] West Dome. |... ; ee z 
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Silver-King Coal'n. ae. petten. 5 eros “feo 
—— sh Con.. : beaten .990 8.820 
WUE. oo oe sce ‘ CR cscs .829 9.659 

So. Heela. sete | ee 5 422. 
; .495| 

TORONTO* June 5 New York and St. Louis quotations, cents per pound, 
03 London, pounds sterling per long ton. } Not reported. 

Reaver Con.......]  .33 =— === SSS 
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June 9, 1917 

Current Prices—Materials and Supplies 

IRON AND STEEL 

Drill Steel—New York price in cents per pound is: 

Solid ..... Dil ctae KORE Ce Neues Re SR Levciiessidt avenues 22@24.. 

Structural Material—The following are the base prices f.o.b. mill, Pitts- 
burgh, together with the quotations per 100 Ib. from warehouses at the 
places named: 

c—New York—, San 
Pitts- June 4, One Fran- 
burgh 1917 Year Ago Chicago cisco 

amet. Oto 0 ici iactevcsave $5.00 $5.00 $3.50 $5.00 $6.50 
Channels, 3 to 15 im............ 5.00 5.00 3.55 5.00 6.50 
Angles, 3 to 6 in., “Y% in. thick.. 5.00 5.00 3.50 5.00 6.50 
Tees, 3 in. and larger Pewedeawns 5.05 5.05 3.55 5.05 6.50 
PORES kcccadeciheseeceesesucsss 7.00 8.00 4.10 7.00 8.50 

New York extras on other shapes and sizes per Ib. are as follows: 

aah ORR SO NRC c oon oa pamiawnenadcckdewene thOkadebeweeanwes $0.10 
Angles over 6 in., on one or both legs.......ccccccecccecccccccces 10 
Angles, 3 in. on one or both legs less than % in. thick.............. .70 
Cutting to lengths, under 3 ft. to 2 ft. inclusive.............eeeeeee -25 
Cutting to lengths, under 2 ft. to pe io cs-ceunsdcaxcasias .50 
Cutting to lengths, under 1 ft..........cccccccccccccccccccccccece - 1.85 

No charge is made for cutting to lengths 3 ft. and over. 

Sheets—Quotations are in cents per pound in various cities from ware- 
house, also the base quotation from mill: 

-—New York—, 
Large Lots, San June 4, One 

Blue Annealed Pittsburgh Chicago Francisco 1917 Mo. Ago 

Ne: TO. wivsccavecveees 7.25 8.00 9.50 9.00 6.80 
WG Fe secs es cevsecscvc 7.50 8.05 9.55 9.05 6.85 
Mes) FS wcius concedes cnke Seen 8.10 9.60 9.10 6.90 

Black 

Nos. 18 and 20..cccccc 7.30 7.80 9.57 9.30 7.30 
Nos. 22 and 24..0.0¢ 7.35 7.85 9.60 9.35 7.35 
We 26 ccscsece re 7.85 9.60 9.40 7.35 
i ae) «cues uviineecee: Smee 7.95 9.70 9.50 7.45 
NO. BS. svccwssos ésveuss Bae 8.00 9.75 eoe 7.50 

Galvanized 

WO FO citecece wweceeu ae 9.20 sate 10.95 8.45 
Be 3E vecucts senescse Que 9.20 11 68 11 00 8.50 
BG: TE ccanddaeokas 8.60 9.20 11.68 11 05 8 55 
Now. 38 ab@ FO. cceacc 8.90 9.40 11.98 11.35 8.85 
Nos. 22 and 24....... 9.05 ime “xs 11 55 9.05 
Nk Oo ssaseeusbeodess 9.20 9.70 10.27 1170 9 20 
NG OE ecawendetduetcc 9.35 9.85 10.42 11.85 9.35 
Ps Ee “bp etondsoadiness 9.50 10 00 10 56 12.00 9.50 

Steel Rails—The foilowing quotations are per ton f.o.b. Pittsburgh 
and Chicago for carload or larger lots. For less than carload lots 5c. per 
1(0 Ib. is charged extra: 

-——Pittsburgh——_,.  -———-Chicago——_, 
June 4, One June 4, One 
1917 Month Ago 1917 Month Ago 

Standard bessemer rails........ $38.00 $38.00 $38 00 $38.00 
Standard openhearth rails...... 40.00 40.00 40.00 40.00 
Ds. THLE, B 6O IO Wie cc ce ccccse 63.00 58.00 63.00 58.00 
Eat Falls, 1% to 14 Wrewesecce 62.00 57.00 62.00 57.00 
Light rails, 25 to 45 Ib......... 60.00 55.00 60.00 55.00 

Track Supplies—The following prices are base per 100 Ib. f.o.b. Pitts- 
burgh for carload lots, together with the warehouse prices at the places 
hamed: 

-—— Pittsburgh——, 
June 4, One San 
1917 Year Ago Chicago Francisco 

Standard railroad spikes......... $3.85 $2.65 $5.00 $5.00 
FIM UE Ne deVednes eEcKey aXe 6.00 3.25 6.25 6.25 
Standard section angle bars.... 3.50 2.00 4.00 6.50 

Wire Rope—Discounts from list price on regular grades of bright and 
galvanized are as follows: 

-———New York——__, 
June 4,1917 One Year Ago Chicago San Francisco 

Galvanized ......-.. 10-2%% 25- 2% Jo 10-24% % 5% 
Bright ..... ecccecce 20-2%4% 35-24% 20-2%% 15% 

Bar Iron—Prices in cents per pound at the places named are as follows: 

PU AMID 0a 5 ire duivneeauscenwenen 4.00 2.65 
Whareneune; New WEP .ccccvecccssvces ° ‘ 4 60 3.25 
VFO, oN teas. civ sas tesa eaeuwe e 4.50 3.10 

Swedish (Norway) Iron—This material per 100 Ib. sells as follows: 
June 4, 1917 One Year Ago 

AWE TOs bived caver bet arieeuavwkes $13.00@19.00 $6.00 
CHARS a iecnscecvcvercseenty eateued 11.50 5.25 

In coils an advance of 50c. usually is charged. 
Note—Stock scarce generally. 

Cold Drawn Steel Shafting—From warehouse to consumers requiring 
fair-size lots, the following quotations hold: 

June 4, 1917 One Year Ago 
New York ........ devanuses sweenees - List plus 25% List plus 20% 
WICMEG. cocccceuc ovate cme teens wecew List plus 5% List plus 10% 
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Pipe—The following discounts are for carload lots f.o.b. Pittsburgh, 
in effect May 1, 1917: 

LAP WELD 
Steel Tron 

Inches Black Galvanized Inches Black Galvanized 

Wt -aiddeldwacahnkas 42% 29%% SE oucnévdueaes 23% 8% 
2% WRG Baz nsctcacs 45% 32%% Rl edddddwedane 30% 16% 

DB Wistieduaataate 31% 17% 
$% to 4... 33% 20% 
a k,n 33% 20% 

LAP WELD. EXTRA STRONG PLAIN ENDS 

ic cuatwadeens 40% 281%4% Wa So caceaen wwe 24% 9% 
Te BO Be vc caces 43% 31%% Wee axauweany eed 30% 16% 
Pa OOo deeecas 42% 30%4% D  esddectsdedete 32% 19% 

St Oe Bo ceccacus 34% 22% 
Sb WO Gace eesis 338% * 21% 

From warehouses at the places named the following discounts hold for 
steel pipe: 

7-——New York——,  -——— Chicago ——, 
Black Galvanized Black Galvanized 

3% to 6 in. lap welded...... muta 28% 10% 38.8% 24.8% 

Malleable fittings, Class B and C, from New York stock sell at 5 and 
5% from list prices. Cast iron, standard sizes, 34 and 5%. - 

MISCELLANEOUS 

Flotation Oils—New York prices of oils for flotation, in cents per gallon: 

Ub Ce PI iano dave cctididccccendesednens cadbsin 53% 
Ore Games | GENO | UD ON ko ode es hn he ce kvabosakenceaks 48 
PM CO Mc hice did écacecdudvaaee dna duundaseusecadsdiKdiddren 23 
Co NE WeccccdwkedoacccdiecakWeawnsncnawe ei wieacauewwees 38 
TOG CRUGDIE: a ec et chcncdesntdedaducesddeouieecdiwaviduattee 24 

Hardwood creosote in Michigan costs 1léc. 

Sodium Cyanide—New York price is 37c. per Ib. 

Zinc Dust—New York price is 18c. per Ib. 

Calcium Carbide—Price fo.b. cars at warehouse points east of Missis- 
sippi (except in Alabama, Georgia and Florida) is $82.50 for Cameo, $87.50 
for Union. In territory between Mississippi River and the Rockies and in 
Alabama, Georgia and Florida, add $5; west of Rockies, add $10 to $15. 

Hose— Fire 50-Ft. Lengthe 

Werwaiteae BRisi an v.k bse ccc te WeeaN she ds Cece eiese ee 60c. per ft 
Cee, Babe T. cccccucccecsdenupoceuswescedeveceeuwadeene 50-10% 

Air 

First Grade Second Grade Third Grade 

mk, POR Re 6 ccviaicieacostewres $0.50 $0 28 $0.20 

_ Steam—Discounts from list 
First grade.... 30% Second grade.... 30-5% Third grade.... 40-10% 

Rubber Belting—The following discounts from list apply to transmission 
rubber and duck belting: 

Competition 50-10% 
EE 3 Geucedekducandas 40-10% 

Best grade 25% 

Leather Belting—Present discounts from list in the following cities are 
as follows: 

Medium Grade Heavy Grade 

Pe BONY sé Gadccededducyesoentnacdousiewice 40% 35% 
COU, acetic deudcceacons aeedaeradbecesares 40—5% 35—10% 

Rawhide Lacing-—40%. 

Packing—Below are prices each per pound in cities named: 

Asbestos 
New York Chicago 

Valve (Twisted plain, 25-lb. cartons............... $0.65@0.70 $1.00 
and Twisted graphite, 25-lb. cartons............. -90 1.35 

Stuffing ) Braided plain, 25-lb. cartons............... .80 1.20 
Box Braided graphite, 25-Ib. cartons............. 1.00 1.55 

Asbestos wick in balls, %4-, %-, 1-, 25- and 50-lb. cartons, $0.65@0.70, 
New York; $1, Chicago. 

Rubber asbestos, compressed sheet, medium grade about $0.80, New 
York; $1, Chicago. 

Steam 

Following in 25- and 50-lb. cartons: 

New York Chicago 

Di RAN. nn sins bbdag kk cadaxwecdvkeensanewawautes $0.83 $1.10 
ee eee re rer er rere rr Cr rr Tee ‘ 55 85 

Rubber and Duck 

High grade ....... edenededeewdhes Kecavdaces a $0.55 
CONE WOGEE «din ck k.ctw scarce cauceceeeunvesecweus covues .28 .30 

Piston 

Asbestos, duck and rubber...........+.se0- incu: Ge $2.00 
Via, Mvet SPAS 2c cccccccvccesseeccssecocevces eve 4 1.00 
pS SO ee ee et ee .90 1.00 

Manila Rope—Price in coils per Ib. in cities named, % to 1% in.: 
DN. 5. 5 gc vauturedegue ¥ $0.30 le GE Se icccidsecss 30. 28% 
Cineiadth  ... csvvciver énaee .29 San Francisco .......... . 
Kansas City ....cccccccce MEE 6 dnc cecescacicecue . ay 
New URICANS .cccccccc Ee ME? Fonda pavewdgead suds 30 
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Cotton Waste—The following prices are in cents per pound: 

New York EP. eeomennee ty, 
June 4,1917 One Year Ago Chicago 

SOO. nkaceee EE eerie 12.50 13.00@15.00 
Colored mixed ........+.---- 10.00@12.00 9.00 10.00@12.00 

Linseed Oil—These prices are per gallon: 

New York Chicago (Sane onsite, ieiieeretneerente: aie, 
June 4,1917 One Year Ago June 4, 1917 One Year Ago 

Raw in barrels.... $1.31 $0.73 $1.30 $0.73 
5-gal. cans ....... 1.41 .83 1.35 .83 

White and Red Lead in 500-lb. lots sell as follows in cents per pound: 

———__—_Red__Y, —_ white____, 
June 4,1917 One Year Ago June 4,1917 One Year Ago 
Dry In Oil Dry In Oil Dry and iu Oil Dry and In Oil 

100-Ib. keg ..... 12.25 12.50 10.50 11.00 12.00 10.50 
25- and 50-Ib. kegs 12.50 12.75 10.75 11.25 12.25 10.75 
12%-lb. keg..... 12.75 13.00 11.00 11.50 12.50 11.00 
1- to 5-Ib. cans.. 14.25 14.50 12.50 12.50 13.50 12.50 

Greases—Prices are as follows in the following cities in cents per pound 
for bbl lots: 

New York Chicago 

CR. nd cake es kok op hoes Veen ee See cespaaueeeees 5@7 7% 
OP OF, MOIR. «0.5.0.9 .06 50-00 00: 0:005.06 000000 0600s e000 08 5@7 7% 
DRIED 4 Conv nk 5 ack veces ouem Sek buicseaSabeeucebe 5@7 6% 

pte og cc tist seh ebohs Rae sb en eteee eb eawenes oe 3@7 5 
Oe ee ee Ca ek heme wi ew Ss [steed eRe ee sens 4@5 6% 

Car journal (S. & F.)....cccccccccccccccece j+oanen ws ee 6 

Nuts—From warehouse at the places named, on fair-sized 
following amount is deducted from list: 

orders, the 

r——New York——, -——— Chicago 
June 4,1917 1YearAgo June 4,1917 1 Year Ago 

Hot pressed square...... . List $2.50 $3.00 $3.00 
Hot pressed hexagon..... List 2.50 3.00 3.00 
Cold punched squere..... List 2.00 250 3.00 
Cold punched hexagon.... List 2.50 3.00 3.50 

Semifinished nuts sell at the following discounts from list price: 

June 4, 1917 One Year Ago 

WOW TOE iccciswcesascesccicisess f2euss 50% 50—10% 
CHICAGO ccccces ccakabeeenebarersseeewe at 50% 65% 

Machine Bolts—Warehouse discounts in the following cities: 

New York Chicago 

oe ae ae ere eT eee 334% 35—5% 
Larger and longer up to 1 in. by 30 in......... 20% 20—2%% 

Wrought Washers—From warehouses at the places named the following 
amount is deducted from list price: 

NeW “Works 0 26. SS asisecees ROOST ERIN ios oes ssc ek'seas oes $5.00 
For cast-iron washers the base price per 100 lb. is as follows: 

Se bea rcecnsseeenveses ee I oa ss a cb ces dense $3.00 

Nails—The following quotations are per keg from warehouse : 

—~—————__New York——___, San 
June 4,1917 One Year Ago Chicago Francisco 

ME: nteccesswetoscceagas $4.10 $3.15 $4.00 $4.60 
Ge 5sbs5Sbcns ees takes es 4.40 3.15 4.50 5.65 

EXPLOSIVES AND ACCESSORIES 

Dynamite—Price’ in cents per pound at cities named: 

Low-Freezing -— Gelatin Dynamite ~ 
20% 40% 60% 80% 

1.08. Angeles .vcccccccve ican ncn s 21 27 34 oe 
PE ciuvsseawkns s sane e Meceeee 15% 21% 26% 33 

EG cicneenns tee oseds segueom 16% 23 28 34% 
| eee en 17 23% 28% 341% 

Prices. per. pound f.o.b. nearest railroad stations in Ohio, Indiana, 
Illinois, Michigan, Wisconsin and Dubuque County, Iowa, are as follows: 

Low-Freezing Ammonia Carload of 20,000 lb. Ton Lots 200-Lb. Lots* 

Cte cetapne ohakork pee eastaeee ete 15% 17 18% 
Vee nwt ee lees Cates 19% 21 22% 

Low-Freezing Gelatin 
ie Nas Ch 5.6 8 SED SSS 0650000 18 19% 23 

SUE Webi sre ts ors cb Gseeescdse00e 25 251% 28 

*Less than 200 Ib., f.o.b. shipping point. 

Blasting Powder—Price per keg: 
Carload Lots 
Delivered 

rk ca CRS Sys seca cece'ss san en veseteennd 400 kegs $1.74% 
I oss oo h.5.cb cb os ces b8enss seeues 800 kegs ) 1.79% 

eee, NOE <9. 5 icc u o's'o o'o.0'n 60 00:0 6:Rls Nw pice lee e's | 
Ne EO, IDL Soc pp alvreie oe sidws sehewainece nex 400 kegs 
Iowa’ points on Mississippi River, f.ob. St. Louis............ 
Iowa points on Mississippi River, f.o.b. Fond du Lac........ 1.82 
Misouri points on Mississippi River, f.o.b. Des Moines........ 
Missouri points on Mississippi River, f.o.b. Saginaw......... 
Michigan, South Peninsula only, f.ob. Kansas City.......... 
Iowa points not.on Mississippi River, f.o.b. Duluth. .800 kegs 1.841% 
Misouri points not on Mississippi River.............. 400 keg 1.87 
Wisconsin (except Counties of Ashland, Bayfield, Douglas 

PIOTOMO - ONE TFON.. 15. coc cscs gecccscvvedsvcedees 400 kegs 1.944% 
Minnesota, f.o.b. Minn. Transfer, Kansas City, Omaha 

800 kegs 1.84% 

Above prices are for CC, C, F, FF, FFF sizes. Price on FFFF size 5c. 
per keg advance over above prices. 
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Safety Fuse—Prices f.o.b. New York, Chicago, per 1000 ft., 1 
tity discount : ess quan- 

COUN iy wi'k'n% wns 6c b0eeeee ve BOAVOP wcccsccccccesccccce $6.75 
Single tape RENE 6s events Meas ho oes 7.65 
Double tape CPOROIRE. ig cinc cies 08 vnc siéee 7.65 
Triple tape 

Blasting Caps—List price of blasting and electric blasting caps f 
shipping points in states named: Pe ae 

Electric Blasting Caps, Copper Wire Blasting 
r——Price per 100-——_, Ca 

No. 4Ft. 6Ft. 8 Ft. 10 Ft. No. p. 1000 
New York, Ohio, Indiana, IKi- 6 $6.00 $7.00 $8.00 $9.00 5 $14.00 
— Kentucky and So. Mich 8 8.00 9.00 1000 11.00 6 17.00 

ee rere . = 
Missouri, Iowa, Minnesota, Wis- 6 @2: fal: Bm 8s ai 

consin and No. Michigan.... 8 810 9.11 10.12 10.138 6 17,15 
8 28. 

Kansas, Nebraska, North wet 6 6.15 -7.26__:8:17 .-9.18 5 ine 
South Dakota ........ ere 8 8.15 9.16 10.17 11.18 6 17.30 

l 8 28.55 

CONSTRUCTION MATERIALS 

Rosendale Natural Cement—Price to dealers for 500 bbl. or over, f.o.b 
including bags: z 
New York 

30c. allowed for bags. 

Portland Cement—These prices are for barrels in carload lots including 
bags: 

June 4,1917 One Month Ago One Year Ago 
Pe RE Sntcnkocue cee cccccnoe. Se $2.32 $1.72 
PN 560s buenn kee kouseaepes <s 2.31 aos 1.81 
CE. wcc0ceiSe= eee nites annie 3.31 éoe 1.81 

ee rr rr ere 2.60 2.00 2.30 
DONE sicccvacres covecevessees eve 2.80 wai 

Brick—The price per 1000 in cargo or carload lots is as follows: 

Common 

June 4,1917 One Month Ago One Year Ago 

BW THRE + ove cceckss siwesabwe $10.25 $8.25 $10.25 
RNY -.5.64544s0sensvierysee© 8.00 6.00 6 00 
San Francisco ....... 10.00 eoee 10.06 
DEG: 46 dua iN ehen ease Reese 7.50 ocee 7.00 
Los Angeles KnSeeeecens 7.50 osee 7.50 

Lumber—Price per M in carload lots: 

Rough Douglas Fir, No. 1 Common—More than earload lots in San 
Francisco: 

Size in Inches 15 Ft.and Under 16to 24 Ft. 25 to 32 Ft. 

DP EE socks kaa seaseesnicree ss $20.00 $21.50 $22.50 
DU MU NE Bs oo kes ee seen euve 20.00 20.50 21.50 

SS ee ee 20.50 21.50 2150 
EEG ons vb sick bess suaw vee 20.00 21.50 22.50 

eT ert eee ere 21.00 22.00 22.00 
ES, ica key Shae EN SERENE SSRN ARY 21.00 21.00 23.00 

Raa vies ue Stowe san es enes 20.00 2150 22.50 
NE ME ais nn) aie cb es wie. ew eles 21.50 22.50 22.50 
OS Sy A ee eee 21.00 21.00 23.00 

ee | Re eee rere are 21 00 23.00 24.00, 
er Te rer ree 22.50 23.50 23.50 

EM cans :d aces biecc scare atk 23 50 24.50 24.50 
Je a, rr eer a 22.00 22.00 24.50 

1-In. Rough, 10 In. x 16 Ft. 2-In. T. and G,, 
and Under (10 In. x 16 Ft ) 

EF. Fir Hemlock ¥.P. Fir. 

BOSton oc. cscccscossess $72.00 $41.00 
MINER: wieeses Sewen's 25.00 Shwe dian 34.00 oiace 
OE Pree 43 25 $44.50 $43.50 48.00 $18.50 
EEE nd eS cloansle «a¥0% ara 18.50 18.50 18.50 18.50 18.50 
CE, 65 k66050% 08's _ 30.00 30.00 ake eas 
OW. ORIORRE occ nescence 36.00 oe cee 30.00 
CCN OS as o0 hs peso 09.0 32.00 ee eeee 30.00 ‘yak 
i, NE oS ancy os cea be 60.00 54.00 33.50 65.00 57.00 

12 x 12-In., 
-——8 x 8-In. x 20 Ft. and Under——, 20 Ft. and Under 
tz Fir Hemlock Spruce =. Fir 

Boston oneensd BEG0 Pare $37.00 $53.00 
Cincinnati ...... 30.00 sin koh aii ais SSh% 24.00 oes 
Kansas City 38.00 $35.00 $35.00 aT 42.50 $35.00 
Pa 18.50 18.50 18.50 18.50 18.50 18.50 
Los Angeles wets 30.00 60 See aes 30.00 
New Orleans 40.00 eka abn ‘san 40.00 oer 

err 30.00 35.00 27.00 eees 32.00 35.00 
ee eee ‘ 38.00 31.00 wie a sve 38.00 

Roofing Materials—Prices per ton f.o.b. New York or Chicago: ° 

Less Than 
Carload Lots Carload Lots 

Tar felt (14 lb. per square of 100 sq.ft.)........ $59.00 $60.00 
Tar witch (in 200+TD. WO.) 2. cc cccvcccioets exae wae 16.00 
pe errr err ee 29.00 30.00 
EE MUR 6 Be oR SN EA doe WER ORDA ON 8066 US co RE 60.00 61.00 

Prepared Roofings—Standard grade rubbered surface complete with 
nails and cement costs per square as follows in New York and Chicago: 

c——1-Ply——, ——2-Ply—— r——3-Ply— 
el. Lel. c.l. lel. el. lel. 

ae ae. ee $1.15 $1.30 $1.45 $1.60 $1.75 $1.90 
Os. 3 BIW viata vse 1.00 1.15 1.25 1.40 150 1.65 

. Asbestos asphalt saturated felt (14 Ib. per square) costs $5.35 per 100 

Slate-surfaced roofing (red and green) in rolls of 108 sq.ft. costs $1.85 
per rollin carload lots and $2.10 for smaller quantities. 

Shingles, red and green slate finish, cost $4.75 per square in carloads, 
$5 in smaller quantities, in Philadelphia. 


