
SYNOPSIS—Production of gold from quartz mines has 
been undervalued, the placers being credited for the 
major part of the output. The topography and geology 
of the departments of Antioquia and Caldas are described, 
the river and mountain systems, character of the de¬ 
posits, native methods of working above water level and 
crushing in ivooden stamps and recovering gold in sluices 
tvilhout mercury. 

American interest in gold mining in Colombia has 
been wholly in the placer mines, notwithstanding the 
fact that (piartz mines have yielded in the last century 

cause that has contributed to the low estimate is that the 
small steady shipments from the quartz mines have 
been overshadowed by the big cleanups from some 
of the rich placers, without taking into considera¬ 
tion that these big cleanups are irregular, and that 
the steady small production from the quartz mines 
in the course of a few years is larger. This will 
appear clear if individual comparisons are made be¬ 
tween any well known placer and quartz mines. By no 
stretch of the imagination can any placer mine be cred¬ 
ited with any such production as the $20,000,000 of the 
Zancudo mine. While the Zancudo has few rivals, there 

Typical Woodkx-Stamp Mill Pack Tkaix ix thk Mi'dkllix Vallky 

nearly as much gold as the ])lacers. 'Phe most reliable 
estimate, that of Vicente Restrepjio, made 30 years ago, 
would place the ])roduction of gold to date at $000,000.- 
000, of which $100,000,000 has been produced since 1800. 
During the last century, the dejiartments of Antioquia 
and Caldas have probably contributed two-thirds of the 
total and considering their small area, there are few 
districts in the world that can show such a past record, 
and such few siffiis of exhaustion. 

are others that have produced several millions, without 
iieiiiii worked below the water level. 

Quartz Mines Produce More Cold Than Placers 

To placer mining two-thirds of the present production 
is popularly attributed, but it is beyond a doubt that the 
amount of gold won from quartz mines has been greatly 
underestimated. At the beginning of the last century, 
the gold production of Colombia was decreasing, but with 
the introduction of wooden stamps in 1827, when quartz 

mining may be said to have commenced, a great gain 
was made and has been sustained to the present. One 

►MiniiiK engineer, San Roque, Antioquia. Colombia. 

'Phe I)ej‘Artmexts of Antioquia and Caldas 

The departments of Antioquia, and of Caldas which 
was formerly a part of xVntioquia, occupy an area of ap¬ 
proximately 25,000 square miles in the north central 
part of the republic, between the Atrato and Magdalena 
Rivers. Except for small areas bordering these rivers 
and the Gulf of Uraba, the country is mountainous, be¬ 
ing traversed by the two western ranges of the Andes, 
which are here separated by the Cauca River. The Cor¬ 

dillera Central, lying bet’veen the Magdalena and Cauca 
Rivers, is, in these departments, an extensive plateau ex¬ 
tending from the southern boundary of Caldas toward 
the north, having an elevation of 6000 to 8000 ft. and 
cut by numerous valleys to a depth of several thousand 
feet below its general level. The trend of most of these 
valleys is east and west, but the most extensive, under 
the various n§mes of the Medellin, Force, and Xechi, has 
a northeastern course, nearly parallel to the Cauca. 
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This range reaches its greatest elevation to the east 
and northeast of Manizales, a considerable area there 
having an elevation'of over 10,000 ft. Except in the 
southern part of Caldas, where the mountains of Ruiz 
and Santa Isabel reach heights of over 14,000 ft., there 
are no prominent peaks. The surface of this plateau is 
broken, but the mountains have only slight elevations 
al)ove the plateau level. This plateau slopes rapidly 
from Yarumal toward the north, but the country back 
from the river still maintains its mountainous character, 
although the elevations are less. 

The Cordillera Occidental, or western range, is lower 
and is lacking in the plateau-like character of the other 
range. The eastern slope is abrupt and the greatest 
elevations are reached within a short distance from the 
Cauca valley. The general elevation of the crest of the 
range is from -5000 to 8000 ft. with some peaks reaching 
elevations of 12,000, but the greater part of the range is 
much lower. On account of its precipitous eastern slope, 
the principal drainage is toward the Atrato River, which 
receives several important tributaries from the depart¬ 
ment of Antioquia. 4’he tributaries of the Cauca in these 
departments are short and unimportant in both ranges, 
but the Porce River rising within a few miles of llie 
Cauca and eni])tying into it in the extreme northeastern 
corner of Antioquia drains a large territory in the north¬ 
ern plateau. The Magdalena has some important tribu¬ 
taries Avith their soni'ce in the central range. 

The principal ports of entry are Puerto Berrio on the 
^lagdalena River, Caceres on the Cauca, and Zaiagosa 
on the Nechi. Puerto Berrio, which serves the greater 
part of Antioquia, is connected Avith Medellin, the e-apital, 
by IdO miles of narrow-gage railroad, 25 miles of Avhich 

is uncompleted but paralleled by good Avagon roads. The 
mining districts of Guamaco and Remedies are reached 
through Zaragosa. Caldas receives most of its im])orts 
by trail, (50 miles from ^fariquita to ^[anizales, the capi¬ 

tal of the department. Mariquita is <onnected by a short 
railroad Avith Dorado, the head of navigation on the 
loAver ^lagdalena. 4'he trip from the coast to any of 
these ports can generally be made in eight days and the 
return voyage in three. 1’here is talk of a railroad 
from Medellin to the Gulf of Uraba, Avhich Avould give 
a direct outlet to the sea, and one not much longer than 
the present railroad to the Magdalena. 

Most of the quartz mines are at elevations exceed¬ 
ing 2000 ft. and the climate is generally healthful, al¬ 
though at the loAver elevations, fevers are not uncommon. 
Water power is abundant and electricity can nearly al- 
Avays be developed Avithin such reasonable distances of the 
mines as to be economically employed. Timber, for min¬ 
ing purposes, is plentiful and in some districts could be 

employed for fuel, but like all tropical Avood is of low 

calorific value. 44iere are four seasons each year, the 

months of June, July and August, December, January, 

and February being in the dry season and the other six 

months the AA'et season. The Avet season is character¬ 

ized by heavy and continuous rains, although there are 

Avide A'ariations from year to year. There is much less 

precipitation in the dry season and the rain generally 

falls at night, hut no general rule Avill apply to CA'ery 

season. Some dry and some wet seasons resembling each 

other, either in lack of rain or an abundance, but these 

exceptions are rare. There is little change in the tem¬ 

perature from one season to another and in all districts 
the climate is mild. 

Transportation is the greatest draAvback to the de¬ 
velopment of industry, as it must be done by packing, 
but the trails and the roads arc being improved. A large 
part of the country can be reached from the railroad by 
short trails. A Avagon road is being constructed down the 
Force River from the railroad station of Botero and Avhen 
finished Avill place Anori and Amalfi in easy communica¬ 
tion Avith the railroad. Shipments of heavy machinery 
should be timed so that advantage can be taken of the 
dry seasons for moving it, and it should be sectionalized. 

(Ji:OLO(iY 

The Cordillera Central consists essentially of a gran¬ 
ite core in places changed to gneiss, surrounded on the 
sides by slates, schists and sotne limestone, probably tri- 
assic or cretaceous. These rocks are intruded by later 

Clkanixo Sia icKs .\fti:i! a ^Iilt. Ri’n 

eruptives and it is in connection Avith these eruptives 
that the most important orebodies are found. There are 
nitmerous lenses and stringers found in the granite, some- 
times of great richness, but of limited extent. In })laces 
these stringers are in such numbers and so close together 
that they have formed deposits extensive enough to be 
Avorked on a considerable scale, and their decomposition 
has left residual de])osits of valiu*. 

The most ])ronounced development of the schists is on 
the eastern and Avestern flanks of the rangi*, although 
there are exposures of older schists in the cojitral i^art of 
th(' range, Avith Avhich, hoAA'cver, no important orebodies 
are associated. The Zanendo mine and the Ix'st mines in 
the Puerto Berrio district are on or near contacts of the 
schists and eruptiA^e rocks. The coal and iron mines of 
Amaga are in these schists. The country near Manizales 
is made up principally of eruptive rocks, probably of ter¬ 
tiary age, in Avhich are found the mines Gascada. Col- 
canes and Union. These mines shoAV some resemblance 
in the character of their ores to A’eins of the same age in 
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Ncv ada. There are numerous remains of volcanie cones 
ill the C'auca valley and to a less extent on the eastern 
border of the plateau, and the volcano Ruiz in Gaidars 
was probably in eruption in comparatively recent times. 

1’he Cordillera Occidental has much the same struc¬ 
ture as the other range, but is characterized by a much 
greater development of igneous roc'ks other than granite. 
J^xi)osures of these rocks occupy considerable areas, while 
ill the central range, they are present mostly in the form 
of dikes. There are apparently fewer and less persistent 
oH'liodies in this range, although it contains some of the 
most important mines. The western slope is slightly de¬ 
veloped, and with more knowledge may prove to be as 
rich as the other range. 

The plateau region in the vicinities of Santa Rosa, 
Anori, Amalfi and Rio Negro is covered by extensive al¬ 
luvial gold de])osits, jiresumably of (piaternary age. It 
is to be especially noted that the most important placers in 
Aiitio(iiiia are found in the J’orce, Nechi, and Nare Riv¬ 
ers, which with their ])rinci]ial tributaries, have their 
source in these districts. The Force, while being gold 
bearing to its source, has been much more productive be¬ 

low its junction with the Rio Grande, a river as large as 
the Force and with its whole course in the district of 
Santa Rosa. Since these deposits may be called quater- 
iiarv. it is evident that this ])lateau has been greatly ele¬ 

vated since that jieriod. Springs issue from the granite in 

Rivki; Stka.mku Stcii as Navigatk tiik Magdai.i:xa 

many jilaces, their waters carrying sodium chloride. The 
water from these springs is warm and has a strong odor 
of hydrogen sul])hide. 

4'he rock is decomposed to depths ranging from a few 
feet to 300, the granite being decomposed to greater 
depths than other rocks, and this, together with the veg¬ 
etation, makes prospecting exceedingly difficult, the out¬ 

crops of largo veins being almost indistinguishable on the 
the surface. Sulphide ores occur close to the surface, 
sometimes within a few feet, and the oxidized zone in 
veins in the granite seldom extends to as great a depth 
as the zone of weathering. While the sulphides are ap¬ 
parently unaltered, the gold is easier to recover above 
the water level than below it, by tbe methods in use. 

^IlXIXG ^iKTiions 

Local (•( lid if ions have caused the development of some 
mining methods that seem antiquated and defective, but 
they are the natural result of these conditions and are 
perhaps the most efficient that could have been devised to 
meet them. The first impression of the country is al¬ 
most sure to be disappointing, unless one is fortunate 
enough, first to examine some of the mines, which are 
worked according to more modern ideas. This naturally 
arises from the comparatively large number of operations 

where a ton or so of ore per day from some of the in¬ 
numerable stringers is treated, the lack of ore blocked 

out in the mines with larger veins, and the inaccessibili¬ 
ty of tbe old workings which are usually caved. A great 
many of the best veins are now worked out to the water 
level and the old openings now being caved, nothing re¬ 
mains to show the existence of such a vein. It speaks 
well for the mines when so many can still continue to 
produce, abandoning each shoot and vein as water level 
is reached, the number of mines working below water 
level being so few that they will be mentioned in the de¬ 
scription of each district. This circumstance has given 
rise to the belief among those unfamiliar with the coun¬ 
try, that the veins become impoverished at depth, but 
from several instances that have come under my obser¬ 
vation and a knowledge of the economics of the country, 
I believe that the reasons for this abandonment have no 
relation to the grade of ore. Most of these mines have 
been worked with the simplest equipment, costing little, 
the small amount of power used being developed by inex¬ 
pensive waterwheels, and treating a few tons of ore per 
day from which a small profit is gained. While this ore 
can be extracted from this decomposed zone, without 
draining the workings, a jirofit can be made on any scale 
of operations, but if the owner is obliged to install ex¬ 
pensive power machinery and pumps, he is also obliged 
to enlarge his entire equipment to cover the extra ex¬ 
pense. lie must also change his methods of mining to 
insure a supply of ore for this extra equipment, and 
change his method of treatment with which he is familiar 
for one of which he is ignorant, since he has been accus¬ 
tomed to save the free gold only, and below the water 
level he cannot expect as large a yield per ton. These 
methods applied on a large scale would be cumbersome 
and probably a failure, as will be readily understood from 

their description. Moreover the jirotits won from min¬ 
ing have been obtained in such a long term of years, 
that it has been invested in other ojx'rations or scattered 
so as not to be available, even if the owner desired to 
invest the capital needed. 

The Antio(iuehan is not venturesome in business, and 
the prevailing high rates of interest and the profits to 
be gained in other pursuits are more attractive to the 
local investors than the investment of large sums in min¬ 
ing equipment and development. With few' exceptions, 
all of the mines have been worked through tunnels, wdiich 
from the deep decomposition of the rocks can generally 
be driven in soft rock without powder. These tunnels 

are driven from 10 to 20 ft. below' one another, ami as 
much ore as possible extracted, pillars being left as neces¬ 
sary. Each level is worked out and allowed to cave as 
another is opened, no reserves of any kind being kept. 
The tunnels are driven cheaply in this surface rock, it 
generally standing well and requiring no timber or little 
for the time it is in use, so that it is probable that if pow¬ 
der is needed to sink on the vein, 100 ft. of tunnel can 
be driven cheaper than 10 ft. of winze (-an be sunk. An¬ 
other reason for adopting this metho<l lies in the fact that 
the w'alls will not stand without heavy timbering for any 
length of time. At most of the mines that have reached 
firmer rock a greater distance is left betw'een the tunnels, 
if they are of considerable length. In the important 
districts, it is a common sight to see hills w'ith tunnels 
so close together and so numerous that they resemble a 
honeycomb. 

If hard rock is encountered before w'ater level is 
reached, as is frequently the case, and the tunnels ara 
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long, further work is abandoned after following the ore 
down on the vein as far as ventilation permits. Little 
work has been done where the rock is sc hard as to re¬ 
quire blasting, and I have seen large, well formed veins 
of good ore in several mines which the owners would not 
touch. The former high cost of powder was responsi¬ 
ble for this, and the prejudice against its use has not 
been overcome. As little powder as possible is used in 
breaking ore and in reality the ore encountered in this 
zone of decomposed rock requires little, there apparently 
having taken place some movement in the vein, that has 
fractured the ore at this horizon. 

Holes are seldom put in to greater depths than 18 in. 
and from to % lb. of powder used per hole, a charge 
loosening the rock so that it can be removed with a pick. 
This manner of using powder is cheaper than the ordin¬ 
ary way, when coupled with cheap labor, but the rate of 
advance is necessarily much slower. Where a number of 
of stringers occur close together, the following method of 
working has been used with great success, if water is 
available at sufficient elevation; the entire side of the 
mountain is washed down and the ore and gold caught in 
sluices at the foot of the mountain and sent to the mill. 
When water is plentiful, it is cheap and efficient. 

Labor is good, the peons being more docile than Mexi¬ 
cans and not so addicted to drunkenness. Miners are 
paid from $0.50 to $0.75 per day and unskilled labor 
about half as much, the wages dilfering in each district. 

Milling 

The milling methods show high recoveries made 
without the use of mercury. A typical plant for the 
treatment of ores consists of a wooden stamp mill, direct¬ 
ly connected to an overshot waterwheel 20 ft. in diameter, 
containing from three to twelve stamps, dropping 40 to 
60 times per minute. The cams are curved blocks of 
hardwood, attached to the shaft of the waterwheel, this 
shaft being a round timber from 1 to 2 ft. in diameter, 
carrying short pieces of steel shafting in each end which 
revolve in iron or wood bearings supported on heavy tim¬ 
bers. The shoes generally used are of cast iron, 7 in. 
square and 11 in. long, weighing 125 lb. The stems are 
timbers 6 in. square and 13 ft. long, with semicircular 
guides sliding in grooves cut in the transverse timbers of 
the battery frame. The total weight of the stamp is 250 
to 300 lb., depending on the timber used. No dies are 
used under the stamps, the space between the posts be¬ 
ing filled with sand and rock to the desired height, giv¬ 
ing a drop of about 8 in. The screens are made by 
punching holes in a piece of tin, ordinarily taken from 
an oil can. These mills will crush 600 or 700 lb. of ore 
per day to a fineness corresponding to a 20-mesh screen; 
automatic feeding would give a much greater capacity. 
The usual equipment of arrastres is to have one for each 
three stamps, run by the same kind of wheels and placed 
below the mill so that the same water is used for driv¬ 
ing them. Two arrastres, 5 ft. in diameter are usually 
driven hy one wheel through bevel gears made of wood 
and make 6 or 7 r.p.m., crushing by drags of hard rock 
attached to cross arms of the spindle carrying the gears. 
The sand is fed to the arrastres in charges of 300 lb. each 
and ground for 12 hr., using just enough water to make 
a thick pulp. One of these mills of 10 stamps and a 
double arrastre can be erected complete for $1200 and 

will treat on an average four tons per day. 

Gold-Saving Appliances 

The gold-saving appliances simply consist of launders 
the same width as the batteries, set at an inclination of 8 
to 12 in. in 10 ft., and having shallow grooves cut in the 
bottom boards by drawing a sharp iron instrument in 
all directions across. In some instances where more care 
is used to save as large a proportion of sulphides as 
possible, blanket strakes are used, and cleaned up fre¬ 
quently. A large proportion of water is used in crush¬ 
ing, as high as 30: 1 being not uncommon. This is 
necessary to keep the sand from settling in the launders, 
and to have the smallest amount of solids possible in 
the pulp, the finest gold settling much better in a rapid¬ 
ly flowing stream of clear water than in a slower current 
heavily charged with solids. These launders are cleaned 
up from two to four times per day, depending upon the 
richness of the ore. In cleaning up, the battery is shut 
down and a stream of clean water run through it and 
over the launders, while they are brushed toward the foot. 
In this way most of the sand is washed off, the gold re¬ 
maining in the grooves and is brushed into a batea and 
reserved for the final separation. The batteries aro 
cleaned up each week and their contents treated with the 
product from the launders and the charges from the ar¬ 
rastres in a launder like those in front of the battery, 
but having the following modifications. This launder is 
about 14 in. wide and at its upper end, has a partition 
sliding in grooves forming a box about 14 in. square and 
6 in. high. A series of holes are bored in this box 2 in. 
above the bottom of the launder. All the material re¬ 
served for this treatment is charged into this box with 
a stream of clear water, being agitated with the hands, 
from time to time, until most of the sand and sulphides 
are carried through these holes and the outflowing water 
is perfectly clear. All coarse rock from the battery clean¬ 
up is removed by hand, the partition taken out and by 
carefully regulating the flow of water, a rich concentrate 
is left in the launder, and brushed into a batea for the 
final separation of the gold. 

Great skill is shown in the manipulation of the batea, 
and though most of the gold is extremely fine, little es¬ 
capes. The tailings from the batea are amalgamated by 
hand and what gold escapes then is later recovered. As 
little mercury as possible is used in amalgamating, fre¬ 
quent examinations of the pulp being made to determine 
the necessary quantity. As large a proportion of sul¬ 
phides as possible is reground in the arrastres, after be¬ 
ing caught in settling boxes placed below the launders. 

The extractions naturally vary according to the ore, but 
have probably averaged 70%. Mills treating oxidized 
ores frequently make extractions of 90%. Due to the 
increasing quantity of sulphides being treated now, the 
extractions are decreasing and the great increase in the 
amount of work necessary to save the gold from these 
ores limits its application to ores of better grade 
than the average. If a mine is short of ore, the 
accumulated sand is ground in arrastres and a small 

amount of gold recovered. This accounts for the ab¬ 

sence of tailings dumps on mines that have been working 

for years. At present the better mines are installing 

iron stamps, but still save the gold in the same manner. 

Assays are .‘seldom made, the recovery of gold furnish¬ 

ing the only means of estimating the value of the ore. 

(To be concluded.) 
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Ey E. L. Lakisox* 

SiNOFSIS—In working out processes for the treat¬ 
ment of ores it is often desirable to determine the min¬ 
eral composition of the ore being treated. A method of 
making such a determination, with a high degree of ac¬ 
curacy is herein described. The mineral analysis of ores 
is a subject of interest to metallurgists and mining engi¬ 
neers; literature on the subject is not so available as 
might be desired. 

A mineral analysis of an ore is distinguished from a 
complete quantitative analysis in that it reports percent¬ 
ages of the component minerals instead of percentages of 
the elements. Mineral analyses are of value, especially 
in working out new metallurgical processes. They often 
clear up difficulties and obscurities that an ordinary 
complete analysis would not do. I have no doubt that in 
geological work also, they may be of value. 

It is not my idea to attempt, in this short article, any¬ 
thing like the oresentation of a complete set of rules and 
methods for making mineral analyses. The subject is 
not only broad, but practically every ore will present its 
individual problems. The working out of these often 
involves a thorough knowledge of analytical chemistry, 
with proficiency in mineralogy, the use of blow-pipe, glass 
and bone s])oon, togetlu'r with a large measure of ingen¬ 
uity. I will describe the work done on a copper-sulphide 
ore which is of average complexity, and mention a few 
practical aspects, endeavoring to indicate in a general 
way what may be done with almost any mineral combina¬ 
tion. 

Mixkkals Kk(’Ogxi/i:i) ix Hkokkx Pikc^ks of Ore 

The ore was ol)tained as a sample from good-sized 
lumps which were examined with a glass, by simple tests 
for hardness, etc., before being broken. In this way, it 
was quite easy to detect chalcopyrite. Pyrrhotite was 
])lain, manifesting magnetic characteristics. Pyrite was 
also a possibility, though the sulphide was so massive that 
it could not be identified with certainty. Calcite and 
dolomite with its curved faces, were well established. 
Quartz was ])lain, muscovite and biotite easily seen. Other 
silicates which were decided to be the fibrous amphiboles 
could be distinguished, though it was not easy to name 
the varieties precisely. However, as their composition 
and characteristics do not greatly differ this was not very 
important. 

Upon grinding the sample and panning down, a con¬ 
siderable quantity of magnetite was discovered and some 
of the previous observations further confirmed. 

Next, a complete quantitative analysis was made by 
usual methods, the results of which are recorded in the 
table. Following this, a two-gram sample was treated with 
10% hydrochloric acid and warmed for several hours. 
The solution was analyzed with results as hereinafter 
to be shown. The residue was treated with nitric acid, 
and its solution analyzed. The residue from the nitric 
acid treatment was weighed, then the total silica (SiO,) 
was determined in it. To determine magnetite a second 

•Superintendent, acid department, Ducktown Sulphur, Cop¬ 
per & Iron Co., Isabella, Tenn. 

sample was treated with nitric acid and the insoluble res¬ 
idue containing the magnetite and silicates was treated 
with hydrochloric acid and the solution assayed for iron. 
To differentiate between calcite and dolomite a separate 
sample was treated with cold 10% hydrochloric acid and 
the solution assayed for calcium (Ca), which represented 
calcite. 

The Basis for Mixeral Galcul-vtion 

The following facts of mineral solubilities give basis 
for the calculations: Pyrrhotite, calcite, sphalerite, mag¬ 
netite and dolomite are quite readily dissolved by w'arm 
dilute hydrochloric acid. Chalcopyrite is more slowly 
soluble and only completely dissolved by longer treat¬ 
ment than was given. Pyrite is insoluble in hydrochloric 
acid, but is decomposed and dissolved by nitric acid. 
Magnetite is insoluble in nitric acid, but soluble in hy¬ 
drochloric acid. Calcite is soluble in cold dilute hydro¬ 
chloric acid, M’hile dolomite is not, but is soluble in 
warm hydrochloric acid. 

Taking the result of the hydrochloric acid solution 
analysis, copper is figured to CuFeSa; chalcopyrite. The 
presence of magnetite being known, the sum of its iron 
and that of the chalcopyrite is subtracted from the total 
and the remainder figured to Fe^S,,. Zinc is figured to 
ZnS. Calcium soluble in cold dilute hydrochloric acid is 
figured to CaCog and the rest of the Ca soluble in warm 
hydrochloric acid is figured to dolomite. The nitric acid 
solution: Cii is figured to chalcopyrite; remaining iron to 
pyrite. The residue contains quartz and several silicates. 
From the known composition of these silicates we derive 
the fact their silica (Si02) content is close to 50%. This, 
of course, may be 1 or 2% high or low, but it is accurate 
enough. By getting the total weight of silicate residue, 
and from it deducting total silica (SiO,), we derive the 
weight of the combined bases, which we previously esti¬ 
mated as being 50% of the silicates, i.e., the combined 
silica equals the combined bases. By subtracting c-om- 
bined SiO, from total SiO.^, free SiOg is obtained. The 
mineral percentages follow: 

Per Cent. 
Pyrite. .5,82 
Pyrrhotite. 29 .iO 
Xlagnetite. 7 7.1 (Mn found with this added 0.34%) 
Chalcopyrite. 7.89 
Blende. 4 23 
Calcite. 2 10 
Dolomite. 3 .56 Excess Mg 0.08% added 
Quartz. 13. .59 
Silicates. 22 74 

Total. 99 22 

There are several features valuable in a practical way 
in such an analysis. The silica, lime and magnesia, 
which are in condition available for fluxing, are shown. 
A comparison of mineral analyses of several such ores 
showed quite clearly that the widely varying amounts of 
magnetic oxide appearing in mattes made, ivere due to 
similar variations in magnetite content of the different 
ores. Some of the modern concentration methods, such 
as the magnetic, flotation, etc., make considerable va¬ 
riations in the processes to deal with pyrite or pyrrhotite, 
and in many instances the behavior of ores can be accu¬ 
rately forecasted by a mineral analysis. This idea of 
segregating the mineral components of an ore, or an ar- 
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tificial product is by no means new, but I think that it 
lias probably been developed more in organic and phar- 

TABULATION OF RESULTS OF ANALYSIS OF AN ORE 

Hydrochloric 
Acid Nitric Acid By 

Solution Solution Residue Totals Analysis 
Cu . 1 52 1.20 _ 2.72 2.74 
Fe. 25.61 3.78 1 02 30.41 30.37 g jg gy 
sidV..^ dd 26 96 26!96 26!96 
CaO. 2.91 _ 3.72 6.63 6.70 
M(tO. 0.83 _ 2 (19 2.92 2.97 
Mn. 0 37 _ . 0 37 0.34 
Zn. 2 83 _ 2.83 2.80 
Al.Oj. . 2.91 2.91 2.91 

Iron in the residue from nitric-acid treatment of orig¬ 
inal sample. 5.35%: Cao in cold dilute hydrochloric acid 
solution, 1.85%'. Total residue from acid treatments, 38.33%; 
SIO2, 26.96%: bases, 11.37%; free SIO2, 15.59‘/r. 

iiiaceiitical work than in the metallurgy of ores, and per¬ 
haps its value in the last case has not been fully ap¬ 
preciated. 

Pypitic Ssnaeltiia^ 
Pyritic smelting is the practice of few American smel¬ 

ters. The Tennessee Popper Co. and the Ducktown Sul¬ 
phur, Copper & Iron Co., with plants in Polk County, 
Tenn., afford probably the best examples of pyritic smelt¬ 
ing in America. Ores that are suited to pyritic smelting 
contain a large amount of iron sulphide. Before pyritic 
smelting was practiced these ores had to be roasted be¬ 
fore smelting. This roasting formed iron oxide and re¬ 
duced the quantity of sulphur. The iron oxide formed in 
the roasting was available for slag formation in the 
blast furnace, and the grade of the matte made was 
proportional to the extent of the roasting. The advan¬ 
tages that pyritic smelting offers are: (1) The elimina¬ 
tion of a metallurgical step, namely, heap roasting. The 
economy effected here is the cost of roasting, say 35c. per 
ton of ore, and the elimination of metal losses due to 
leaching. (2) The saving of interest on the time that the 
ore remains in the roast yard. (3) Fuel value of the iron 
sulphide. The economy effected here would be the dif¬ 
ference between the coke necesi^ary in the two operations, 
representing, say 6% of the weight of the ore. (4) 
The general improvement in working and living condi¬ 
tions by sending the sulphur gases up a stack instead of 
releasing them in clouds at the ground level. 

Greater Slag Loss in Pyritic Smelting 

Owing to the difference in the character of the slag 
made, pyritic smelting takes more flux, makes more slag 
per ton of ore, and thereby loses a little more metal. 
These disadvantages are, however, far outweighed by the 
advantages gained. There is also an item of gain in 
furnace capacity when smelting pyritically. 

The reactions taking place in the furnace are that 
FeSg loses part of the sulphur by dissociation at a com¬ 
paratively low temperature. What remains may be re¬ 
garded, at least for calculation purposes, as FeS. The 
next reaction is represented by the equation: 

FeS -f SiO^ -f Air = FcO.SiO. + SO,. 

This is the pyritic equation in its simplest form, and 
from it it will be seen that for every atom of sulphur 
oxidized an atom of iron must he oxidized. An equation 
in a more extended form to show the copper and the re¬ 
sulting matte under working conditions would be ex¬ 
pressed as follows: 

Note—Abstract from a paper read by George A. Guess be¬ 
fore the Canadian Mining Institute. 

Cu,S.8()FeS -f 75SiO, -f Air = CugS.SFeS + f 
75FeO SiO, -f 75SO,. 

In this form Cu,S.H()FoS may be taken as the ore. It 
carries 1.75% copper. The Cu2S.5FeS resulting will 
serve to represent the matte, containing 21% Cu. The { 
75FeO SiO, is the slag. The ratio of concentration is 
21 divided by 1.75, or 12 into 1. By reducing the silica 
entering into the reaction by one-third 

Cu,S.8()FeS -f SOSiO., + Air = Cu.,S.3()FeS + 
50FeO SiO, -f 50SO, 

more matte and less slag and matte of lower grade result. 
The grade is now only 4.45%, and the ratio of concentra¬ 
tion only 2^ into 1. This is a violent change in the 
operation, but any change in the silica immediately alters 
the grade of the maite. If, in the above equation, the 
silica were increased to 76Si02 we would have 

Cu2S.80FeS -f 76SiO, + Air = Cu.,S.4FeS -f 
76FeO SiO, -f 7680,, 

and our matte would contain nearly 25% copper; we 
would make more slag and less matte. It is in this that 
pyritic smelting differs from ordinary blast-furnace 
smelting. The ratio of silica to sulphide iron in the 
charge is the governing factor in the ratio of concentra¬ 
tion. In other words, the more (piartz that the pyritic 
furnace will handle on the charge the higher will be the 
grade of the matte produced. The limit is reached when 
a further increase in the percentage of quartz on the 
charge does not raise the grade of matte. The economic 
limit is determined by the speed of the furnace, its tend¬ 
ency to form crusts and by the greater copjier loss in the 
slag when making a high ratio of concentration. It is 
often more economical to make a low-grade matte first 
and resmelt it than to make a converter matte in one 
operation. 

Quartz Fines Not Suitable for Blast-turnace Work 

To smelt a heavy sul])hide ore a considerable amount of 
quartz is required. This quartz is, in many instances, 
barren material. The purer the quartz, the more active 
it is in the furnace in raising the ratio of concentration. 
Quartz in which a portion of the silica is combined with 
alumina is not satisfactory for pyritic work, and may not 
serve at all if there is much combined silica. Quartz 
fines, like ore fines, are not suited to the blast furnace 
and are ])articularly unsuited to the pyritic process. 
Quartz which decrepitates rapidly in the furnace is also 
undesirable. The best results, therefore, would be ob¬ 
tained on a sulphide ore containing a small amount of 
gangue and a coarse jiure (piartz flux. With such mate¬ 
rials it is possible to obtain a high ratio of concentration. 
The reagent of most use to the pyritic smelter is his 
quartz. With it he can (“ontrol his ojieration, and the 
grade of the matte changes as the amount of quartz is 
changed. This is a general statement and is true within 
certain limits. With clean sulphide ores and clean quartz 
a wide range of concentration is ])ossible. It may be 
slated broadly, that with a 2% copjier ore under such 
conditions anywhere from a 6% to a 40% matte might 
be made. Below the low limit, the reactions taking place 
are not sufficient to maintain the necessary temperature 
unless plenty of coke is used. Above the high limit, the 
furnace refuses to smelt the quartz, which accumu¬ 
lates in the furnace and eventually causes trouble. With- 
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ill these limits tlie more quartz that is used on the charge 
tlie higher will be the grade of matte made. 

If one acquainted with ordinary smelting only were 
asked how the grade of matte in a pyritic furnace was 
made to vary he would probably reply that by increasing 
or diminishing the amount of air delivered to the fur¬ 
nace the matte would be raised or lowered in copper con¬ 
tent. In ordinary smelting the air control is about the 
only control at the command of the metallurgist, and 
that control is restricted to a narrow range. The average 
ratio of sulphur to copper in the charge is probably about 
9: 1. In pyritic smelting that ratio is more nearly 15:1, 
and the effect of changing the amount of air is slight. 
This slight effect is due to the increased oxygen efficiency 
of the furnace when higher-grade mattes are made, that 
is more of the air blown into the furnace is used, less 
escapes unchanged, and to the fact that when higher- 
grade mattes are made the focus of the furnace has a 
higher temperature and, therefore, makes a more basic 
slag. The higher the temperature of the focus of the 
furnace, the lower the ratio of silica to iron in the slag, 
or the more basic the slag. Siliceous blast-furnace slags 
form at a lower temperature than the less siliceous or 
more basic slags. Therefore, in a hot furnace the same 
amount of silica on the charge will send more iron into, 
the slag than it will in a colder furnace. The result is 
that if we have two furnaces side by side running on the 
same charge, the matte from the hotter furnace will be 
the higher grade. The hot furnace may, therefore, be 
considered merely as affording the silica opportunity to 
do more efficient work. The ratio of iron to silica being 
higher in the slag from the hotter furnace, the same silica 
is thus able to aid in the oxidation of more iron. 

The effect on the grade of the matte of a greater volume 
of air delivered to the furnace is, therefore, incidental, 
and is really a result of the higher temperature in the 
furnace induced by faster running. Part of the heat lost 
from a blast furnace, as for example the heat carried 
away by the jacket water, is a function of the time so that 
as the rate of smelting increases the temperature rises 
slightly. If it were not for this the temperature of the 
focus would vary only with the ratio of concentration. 

Assuming that we have a sulphide ore with 2% copper 
and 40% iron, and a 10% matte, which will contain, say 
55% iron, is desired, then of the 40 units of iron in the 
ore 11 units will go into the matte and 29 into the slag. 
To the charge enough quartz must be added to take care 
of 29 units of iron. With this correct amount of quartz 
on the charge, the furnace will make 10% matte. Xow 
if it is desired to make a 36% matte, which will contain 
about 36% iron, wc will have two out of the 40 units 
entering the matte and the remaining 38 units will be 
slagged. It is necessary to write a new charge, adding 
sufficient quartz to combine with the additional nine 
units of iron. We may call the first charge Xo. 1 and this 
charge Xo. 2. Xow if with charge Xo. 1 on the furnace 
the air pressure were raised and the tuyeres thoroughly 
cleaned it might be possible to produce with this charge 
a 12% matte. We would, however, have a condition 
that should always obtain, namely, clean tuyeres and 
as much air as was good for the furnace. If, however, 
the air remained unchanged and charge Xo. 2 were put 
on the furnace, 36% matte would be obtainable. For a 
ton of Xo. 2 charge more oxidation is required than for 
a ton of Xo. 1 charge. The result will be that with the 

air remaining the same, the furnace will smelt at a cor¬ 
respondingly reduced speed, excepting as this may be 
affected by the greater oxygen efficiency that the furnace 
may have, due to the new charge. 

Effect of Gangue Minerals Other Than Quartz 

If the sulphide ore contains much gangue that is not 
quartz, the troubles attending pyritic smelting will be 
increased. In cases where the gangue consists of silicate 
minerals containing iron, lime, alumina and magnesia, 
the sulphide ore in the pyritic furnace seems at times to 
support two slag-forming foci in the furnace. The upper 

TABLE I. ANALYSES OF MATERIALS AND FURNACE PRODUCTS 

Material, Tons Cu S SiO, AljO, Fe CaO XlgO Zn 
Pore. 1 80 19.0 31.9 3.2 29.5 7.0 3.0 1 7 
Bore. 1 92 29.6 13.6 2.1 37.1 7.0 1.8 2.0 
Lore. 2.05 17.5 37.6 3.1 26.9 6.7 2.2 0.8 
Slag. 0.99 1.4 46.5 4.3 26.0 7.2 2.4 _ 
Quartz. 95.0 2.0 . 
Coke-ash. 51.0 20.9 16.3 1.5 1.0 _ 
Matte from furnace. 17.2 26.0 . 50.0 . 
Slag from furnace. 0.29 1.2 39,0 3.2 31.5 7.7 2.3 .... 

one forms slag from the gangue of the ore, a thick viscous 
ropy slag. The lower one is the ordinary pyritic focus 
where the thin, hot, typical pyritic slag is made. When 
these foci coincide, there is smooth running; when they 
are separated, there is trouble. Analyses of such ropy 
slag, formed under such conditions, have shown an ex¬ 
cessive amount of AI2O3, MgO and CaO, which is readily 
explained by the above assumption. The immediate effect 
of impure gangue or inferior quartz flux on the ratio of 
concentration is a striking feature in pyritic smelting. 
In concentrating, say a 10% matte to converter grade, 
there may be considerable difficulty in keeping the matte 
up to grade if the siliceous flux contains appreciable 
amounts of silicates. Table I shows the analysis of the 
materials passing through a 22i/4-ft. blast furnace in 
14.9 days. Table II shows the furnace balance sheet. 

We have 6613 tons of ore carrying 126.75 tons of cop¬ 
per, or an average of 1.91% copper; copper in the matte 
is 17.2%. Eatio of concentration then is 9:1; matte, 
747 tons; slag, 6335 tons; total fall, 7082 tons; matte fall, 
10.5%; coke used, 329 tons on 6613 tons ore, or 7947 
tons charge is 5% on ore, or 4.15% on the charge. The 
air delivered was 474, 606, 700 cu.ft. of free air. The 
average barometer and thermometer was such that 1000 
cu.ft. contained 15.74 lb. oxygen. The blast then con¬ 
tained 3725 tons of oxygen. The tons of oxygen per ton 
of sulphur in the charge was 2.16. This oxygen was used 
as follows: 
Tons Fe to slag. 1997 
Tons Fe as oxide in return slag.   92 
Tons Fe oxide in ore and coke ash . 7.5 

- 167 

Tons Fe oxidized by the blast. 1830 
Tons S in charge. 1725 
Tons S in matte. 194 
Tons S in slag. 76 

270 

Tons S eliminated in the furnace. 1455 

Of this amount I will take 90% as burned to SO, by the 
blast. The remaining 10% will be volatilized as sulphur. 
The work done then by the blast is shown in Table III. 
If we assume that the furnace gases leave the top of the 
charge at a temperature of 700° C., and that the slag and 
matte have a temperature of 1200° C., we may construct 
the thermal balance sheet shown in Table IV. 

The heat furnished by the coke happens to correspond 
to the heat carried away by the nitrogen, and gives an 
idea of the heat economies that would be effected if it 
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were over possible to furnish a blast of oxygen or en- 
riehed air to a furnaee. To measure the actual tempera¬ 
ture of the f )(‘us of a pyritic furnace is extremely dilli- 

TABLE II. FURNACE BALANCE SHEET 

Tons Tons Tons Tons Tons Tons Tons Tons 
Matpriiil Tons Cu S SiO, ALOj Fe CaO Mro Zn 

Pore. 1253 22.55 238 400 40 370 88 38 21 
Bore. 4483 86.10 1320 610 04 1664 314 81 00 
Lore. 877 18.1 153 330 27 236 50 10 7 
.81ac. 354 3.5 5 165 15 02 26 8 _ 
Qu.srtz 080 . 031 10 . 
Coke-ash. 54 . 28 11 9 1 . 

130 25 1725 2464 206 2371 488 146 118 
Furnace matte... 747 128.42 194 374 . 
Furnace slaK. 6335 1 83 76 24C>4 206 1997 488 146 . 

F'lue ){a.s. etc. 1455 

cult if not impossible. If, however, we assume that in 
this case the temperature was 1400° C, we have the de¬ 
ductions shown ill 'Fable V. 

TABLE III. DATA OF FURNACE G.ASES AND OXYGEN USED 

Tons O Tons Gas Kind of 
Reciuirt'd Protluced Gas 

1830 tons Fe to FeO. 523 . ... 
320 tons coke at 83% C. 728 1,(K)1 CO, 
1310 tons S. 1310 2.620 SO., 
1164 tons unused oxyfcen. 1164 1,164 (> 
Nitrogen accompanying. 12,417 N 

Of the .3725 tons oxygen delivered there is retiuited 2561, showing an oxygen 
efficiency in the furnace of 68.8%. 

RELATIVE VOLUME FURNACE GASES Percentage 
Volume Furnace 

Ga.ses 

CO, 1,001 ^ (12 4-.32). 22 7 4 2 
SO.. 2,t>20 (.32 -I- 32). 40 0 7 5 
O 1.164 ^ 32. 36 4 6 7 
N 12,417 28. 444 0 81 (> 

These 2712 thousand ton-calories are absorbed by the 
de.8cendiii^ charge from the a.'Jcending hot gases and 
make with the net calories in the charge a total heat suffi¬ 
cient to rai.se the temperature of the focus to 1400 C. 
This extra heat amounts in this case to 042 calories per 
unit of charge. 'Phis way of stating the situation is for 
the purpose of calculation only. It is needless to point 
out that the charge could hardly carry 204 calories per 
unit. This heat performs several endothermic reactions 
in the furnace. 

The tonnage smelted during this period of 14.9 days 
is an average tonnage. It will he noticed that a consider¬ 
able (luantity of slag is smelted; this was “ladle skull.^” 
and “cleanup” from the converter floor. Such slag 
charges were considered almost a necessity for a furnace 
smelting green ore; having no fuel value, they increased 
slightly the amount of coke on the charge. They also 
reduced the percentage of SO^ in the furnace gases. At 
a later period in order to maintain a high SO, content, 
this slag was all smelted with the low-grade matte in the 
concentration furnace, and the green-ore furnaces were 
found to do just as well without slag charges. Ther*' 
was the added advantage that the copper in this returned 
material went immediately from the furnace to the con¬ 
verters, without being handled again as low-grade matte. 

In the calculation ha.^ed on this furnace duty, 18.30 tons 
of iron are oxidized to A*() and combined with SiO, and 
1455 tons of sulphur are eliminated in the furnace, of 
which amount I have taken 90%, or 1310 tons, as burned 
to SO,. This percentage has served to interpret the gas 
analyses, which were a constant check on the furnace 
operation. If only the sulphur corresponding to FeS 
were burned, this figure would be X 1830, or 1045 
tons. The remaining 410 tons of S, being the free mole¬ 
cule driven off by the heat, would escape as elemental 
sulphur. This I do not consider +o be the case. I con¬ 
sider that a large portion of this free molecule of sulphur 

is burned by Ihc oxygen of the blast to form SO, before 
c.s(‘aping at the to]) of the (*harge. The furnace to])s were 
(piitc tight and there was maintained such a hack jiressure 
in the furnace Hues that no false air could find ai'cess to 
the furnace ga.ses. It will he noticed that there are thr(*c 
tyj)es of ore, I\ li and L, of which H is high in suljihur. 
'fhese OTTs were not mixed luit kept separate, and each 
ore was charged in turn with its accomjianying (piartz 
and coke. 'I'he total ore given in one charge was 15,000 
11)., and it was all of one cla.ss. It would take from two 
to three hours for a charge to iTach the focus of the fur¬ 
nace. If, therefore, a pyritic furnace does not make any 
SO^ until the ore reaclu's the focus of the furnace, there 
would he no immediate (dlect on the analy.ses of the fur¬ 
nace gases when ])yrites are charged. 'Phis is not, however, 
the case. Eive minutes after the charge has been dropped 
the gases will invariably show a higher SO, content when 
B ore has been used, than when the I* ore or L ore lias 
been used. 1 see no e\])hinati()n for this thoroughly 
demonstrated fact, excejit that ])art of the sulphur, dis- 
.so(*iat(‘d from the FeS,, is burned in the upper part of the 
furnace Iiy the oxygen of the blast. The analyses of the 
furnace gases and calculations liased on the output of the 
blowers both show that there is oxygen available, so whv 
shouldn’t it oxidize some of this sulphur? 

TABLE IV. HEAT BALANCE SHEET 

llvat I.<>aviiiB tht' Furnnop Thousand Ton 
Calorics 

1.001 tons COj @ 700 °C. niciin sp. heat 0.267 1 187 
2.620 tons SO, (o', 7(K)°C. moan sp. heat 0 105 [ Total in 3"8 
1.164 tons O (ft, 7(K)°C. moan .sp. heat 0.223.5 i (sasos 2952 182 

12.417 tons N (o' 700°C. moan sp. heat 0 2.5.50 ; 2225 
747 tons matte (o) 1200°C. mean sp. heat 0 17 152 

6.335 tons slag ® 12(K)°C. mean sp. heat 0.26 1978 
Jacket water 499 

Total heat. .5.581 
Thousand Ton 

Calories 
2220 
1647 
2830 

6697 

.300 

no 
419 

6607 
6278 
.5.581 

607 

Calories per unit of charge. 701. 
Heat furnished by coke 2220 or 35.3% of net heat. 

Heat .Vvailahle 
329 tons coke (o'. 67.50 calories. 

1830 tons Fe oxitlized and slaKired (o', 0(X) calories. 
1310 tons S burned to SO, («, 2160 calories. 

Total pross heat. 

From this we miKht deduct 600 tons CaO and MrO heat absorbed 
beini; difference between heat in the carbonate and in the 
silicate at value for CaO. .say. 

75 tons Fe as FejO, diffemnee between the heat in the oxide and in 
the silicate. 

Total endothermic reactions. 
Gross heat. . 
Net heat. 
Heat accounted for. 

Unaccounted for 11.1%. 

TABLE V TABULATION OF HEAT BALANCE SHEET DEDUCTIONS 

Thou.sand Ton Calories 
Neees.sary to Heat Products 

Tons of Combustion to 1400° C. 

ShiK 6,3.55 Ca> 0 26 23(K) 
Matte 747 (0) 0 17 178 
CO, 1,001 @ 0 .344 I Total in 482 
.SO, 2,620 (^ 0.26.5 > tca-ses 0.34 
O 1,1 (54 (a) 0 2366 J 6.512 .386 
N 12.417 (d) 0 2705 4710 

Total heat necessary. 8900 
Total heat available. 6278 

Extra heat needed, being heat brought to the focus 
by the charge. 2712 

Heat in gases at 1400° C. 6512 
Heat in gases at 700° C. Table IV. 2952 

3560 
Heat brought to the focus by descending charge. 2712 

Heat lost. 848 
Heat lost through jacket water. 499 

Unaccounted for. 349 

liffKlville’H Production of ore In 1913, according to the 
“Herald-Democrat,” was 16,984 tons of carbonate, 121,676 
tons of sulphide, 21,450 tons of siliceous. 83,275 tons of oxid¬ 
ized iron, 52,689 tons of blende, and 157,286 tons of calamine. 
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Hy Donald F. Iuvin* 

SYNOPSIS—A description of the method emploijed by 
the Tiyre Mining Co., for recording operations and check¬ 
ing production at reduction works, especially the bullion 
from Ihe cyanide plant. “liultion-plus-tallings” is used 
in preference to the "tailings-assay” method, after a 
trial of both, bat three checks are maintained upon the 
compulation. 

Mclalhir^nsts liavo madt*, for soino tiiuo past, coniiner.ts 
upon tlie relative worth and aeciiracy of various methods 
of metalliir^fieal accoiuitiii*;, especially in cyanide plants, 
the chief |)oint of difference in ()])inions being the accep¬ 
tance of hullion returns as a basis of :-omi)utaJion as 
against ton-assays u|)on the ore treated. On the whoh , 
the first method seems to have few sui)porters, judging 
from what has been ])ublish(‘d, although it is evidently a 
wide-spread custom, according to the stjitements of the e 
who disa))prove it. Perhaps the chief ol)jection rai''ed 
is the a))parent inability to trace loss or theft, and it 
is conceivable that under certain circumstances that would 
have great weight. 

The ton-assay system, per contra, on tin* admission of 
its own su])porters, is erratic and not readily to l)e in- 
tcr])reted at monthly intervals. For e.xample, we have the 
case of the reduction |)lant in SumatraV, wherein a varia¬ 
tion of ()o to recovery was not unu'iual in any one 
month. It is possible that such results would recpiire a 
high order of ex])lanatory. ])owers to satisfactorily en¬ 
lighten the hoard of directors of any com]>any. 

A certain thrifty manager of a reduction ])lant in the 
Fnited States utilized this well known ix'culiarity of the 
cyanide ))rocess to reduce his fixed charges in the follow¬ 
ing manner. After his mill superintendent had been in 
charge of operations for some time, he would confrent 
the latter with the fact that the hullion rcHovery did 
not check with the current solution assays; the guileless 
superintendent, feeling upon his mettle, would stake hi.? 
.salary u])on the outcome, and as in nearly every case, 
there would he the usual discrepancy, the .superintendent 
would forfeit a month or two of salary, along with his 
jeosition, making ])lace for another innocent. 

“Rri.LioN-Pi.rs-TAii.iNcis” Mkthod 

In view of the ap])arent interest in the subject, and 
lack of agreement on a standard method, it may he of 
interest to present the system of metallurgical accounting 
in use by the Tigre Mining Co., which uses both systems; 
the “bullion-returu” as a basis of computations and the 
“ton-assay” as a check. Since a part of the product of 
this company is shipped as ]>icked ore and table concen¬ 
trate, computations of recovery must include those items, 
and the total range of products of the reduction plant at 
El Tigre are ])icked-ore, picked-waste, concentrate, bul¬ 
lion and cyanided tailings. 

The sequence of records in the metallurgical account¬ 
ing begins with the daily mill report, whicii embraces the 
tonnage treated daily, and the running time of the dif- 

•Metallurglcal engineer, P.asadena, Calif. 
’"Calculation of Extraction in Cyanidation,” discussion by 

George Simpson, Jr., "Eng. & Min. Journ., Dec. 27, 1913. 

ferent branches of the mill. The weights entered upon 
this form are obtained from automatic-recording weigh.- 
ing machines, and represent ore plus moisture. Eacii 
];roduct recorded is sampled and moisture determina¬ 
tions mad(‘ in the assay office, so that the tonnages as en¬ 
tered show dry weights. Since all calculations must be 
ba.'icd upon the true tonnage of ore treated in the reduc¬ 
tion ])lant, it is seen that this sheet is the foundation for 
all following (‘stimation. 

The mill-assay sheet (daily) and the bullion, precipi¬ 
tate and s])e( ial analysis sheet (occasional) furnish com¬ 
plete information on the value and chara< ter of the vari¬ 
ous mill products, and are the work of rhe assayer and 
his crew of heljiers and samplers. Nearly all of these 
assays are vital to the construction of the preliminarv 
metallurgical report, which is made up bi-monthly, and 
which is a valuable aid in obtaining knowledge of the 
Jo-day ])roduction. and also an earlier knowledge of the 
month’s ])roduct, than is afforded by the regidar metal¬ 
lurgical monthly report sheet. It is additionally valuable 
as a good record of the aSsay values of the various prod¬ 
ucts formed in the mill, which is re(|uisite for the check 
upon the bullioji summary. The ditferent products as¬ 
sembled in the ])reliminary statement are sampled if 
nearly as many different ways, and it is well to consider 
them so as to assign a value to the statiunent as a whole. 

\'Ai{i()rs Sampling ^Iktiiods in Fuactice 

The .sorted high-grade and .sorted waste are grab sam¬ 
pled; the ore to stamp mill is sampled automatically in 
a revolving samjiler of the slotted-cone tyjx*; the con¬ 
centrate is .sampled hy the “cheese-trier” method, after 
each hinful has been drawn out upon a .ement floor, for 
further drying, before sacking and weighing; the stamr- 
mill tailings is sampled by a Scobey sampler, mechan¬ 
ically operated; the dump tails are uniform and are 
samjiled six or eight times on each of the three shifts, 
by hand, while drop])ing into feed hopper; the bullion ’S 
sampled, while molten, by dipping; the precipitate, by 
the same method as concentrate, and the cyanide tailing 
is sampled by hand, in the tailing sluice, at each dis¬ 
charge of the filter presses. Pregnant solutions are 
sampled by dropping a weighted bottle into sumn tanks, 
but barren solutions are sampled by drip method. 

The various assays, u])on which the preliminary state¬ 
ment depends, are made up from these samples, with the 
exception that no average assay is recorded for the bul¬ 
lion, since the total gold and silver content is the essential 
in that item. Though not in accord with the experience 
of others who have written on this subject, this statement 
often shows that the sum of the bullion plus precious 
metal in the tailings, exceeds the sum of the precious 
metal in the stamp mill and dump tailings. The auto¬ 
matic samplers are arranged for a favorable and regular 
operation, so that no variation can be ascribed to me- 
ihanical imperfection. 

Intermediate between the assay-office daily sheet and 
the preliminary metallurgical statement, occur the* two 
summaries of the daily operating reports; one for the 
milling department and one for the cyanide department. 
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upon which are entered, as the names signify, the daily 
assays of the products handled, tonnages and any other 
essential data. The summary of the mill calls for ton¬ 
nages and assays for gold and silver exclusively, but that 
of the cyanide plant includes assays and titrations of so¬ 
lutions, moisture determinations, sizing tests, a list of 
supplies used, and is further amplified occasionally. It 
now includes a record of temperatures on the pulp during 
agitation, and a record of the amount of weak, barren 
solution run to waste. A column of “Remarks” serves as 
a daily log of the more important occurrences, not in the 
line of routine, such as dates on which tube mills are 
relined, elevator belts are replaced, etc. 

Continuous Treatment Used 

No record whatever is kept of separate charges of pulp 
under treatment, as the continuous system of treatment 
is in use. Four other records are the monthly state¬ 
ments, which deal with summations, and are not an ag¬ 
gregation of daily reports. Two of these concern the cy¬ 
anide plant; the monthly statement of chemical consump¬ 
tion, which distributes the quantities used, in terms of 
different units of measure, and the cyanide treatment 
sheet. The others are monthly statement of the milling 
costs, and the metallurgical statement, which embrace 
both milling and cyaniding. 

The cost sheet is simple, though complete, and en¬ 
ables a thorough inspection and analysis of monthly 
costs to be made, both easily and quickly. Systems of 
cost keeping are as varied as the organizations that use 
them, so one form may not receive the approval of every 
one. At the base of all cost sheets, the important factor 
is an accurate distribution of labor, and supply items, 
by the various foremen who are empowered to issue requi¬ 
sitions and sign time checks. Large items, such as power, 
tube-mill pebbles, or lump cyanide cannot go astray, but 
such as pipe fittings, rough lumber or day labor can easily 
be riischarged, and thus throw seriously askew any system 
of cost keeping. 

Information concerning the purely tedinical side of 
treatment is satisfied by the monthly statement of chemi¬ 
cal consumption, which gives light on the quantities re¬ 
quired under varying conditions, and with varying units 
of measurements. As well as furnishing a means of keep¬ 
ing to the mark, technically speaking, it enables the pur¬ 
chasing agent accurately to forecast the requirements of 
the mill and cyanide plant. 

The metallurgical statement is an interesting sheet, 
which finally establishes the character of the work done 
by the reduction plant, and preserves the figures of the 
actual quantities produced during the month. This .dieet 
departs from the system of the “ton assay,” and its fig¬ 
ures u|K)n tailings and bullion are made the base of all 
computation. Hence the figures that are entered under 
average assay, and total content will not be necessarily 
the same as those in the preliminary statement, for the 
tailings from the concentrators. I'liis is. as has been 
said, the |x>int of disagreement, and neither plaii merits 
consideration, save upon comparative figures obtained in 
practice. 

AIktiioi) of Computation nECiDEi) nv ro;MPARisoN 

.\fter prolonged experience, the Tigre conquinv. has 
found that the “bullion-plus-tailing” plan represents 
more nearlv the real conditions than does the “ton-a.«saC* 

plan, in spite of the theoretical accuracy of the latter and 
the theoretical chances for error in the former. Natural¬ 
ly, this was obtained by a parallel column test of long 
duration, and the results of several months are included 
in this statement. These data are compiled in the month¬ 
ly cyanide-treatment sheet, whereby the recovery 
(theoretical) is completed in thrt*e ways, and com¬ 
pared with the recovery (actual); the latter bearing a 
valuation, for com])arative purposes, of 100%. The 
three theoretical metluMls embrace: (1) The ton-assay 
value, according to preliminary statement, of the dry pulj) 
coming to the cyanide plant and entering the tube mills; 
(2) the ton-assay value of pulp leaving the tube mills 
and entering the agitator battery, after being properly 
corrected for daily assay value of contained circulating 
solution, and the moisture ratio of the pulp; (3) the 
ton-as.say value of solutions handled and precipitated. 

It should be stated here that the ore treated is essen¬ 
tially a silver ore, both in weight and value, as the ratio 
of silver to gold by weight varies from 250, or 300: 1. 
The following tabulation of recovery figures for the cy¬ 
anide plant covers the months of April to July, 1913, in¬ 
clusive, a representative period of operation, and shows 
the relation of the vahies and quantities required bv the 
three theoretical computations to the actual value and 
quantity of bullion recovered. The figures are the aver¬ 
age for the four months, in percentage: 

Gold Silver 
Combined 

Value 
Pulp assay. , . ... 100.0 100.0 100.0 
Cyanide heads. _ 92.0 90.2 90.4 
Solutions . _ S.I.fi 96.9 95.3 
Bullion . . S3.1 94..5 93.1 
Tailing . _ 11.1 10.9 10.9 
Bullion plus tailing. . 94.2 105.4 104.0 

In this table are noted several interesting features, 
one being that the recovery estimated by the solution as¬ 
says is uniformly higher than that actually obtained; 
both for the silver and the gold, the average observed 
difference being 2.4% in terms of silver, 0.5% in gold, 
and 2.2% by combined value. In all cases, jx'rcentages 
.are expressed in terms of the contents as ])er pulp assay. 
However, in the case of the figures from the preliminary 
metallurgical statement, and those from the cyanide 
heads, the combined value contained in pulp, per assays, 
is exceeded in actual bullion recovery plus tailings, by 4% 
and 13.6%, respectively. 

Again, in comparing the recovery' of gold by all meth¬ 
ods, as against silver, we find the surprising fact that 
the actual silver recovery in bullion plus tailings exceeds 
the average assay contents (by pulp assay, cyanide heads 
!0)d solutions) by 9.7% and the gold by 2.3%. Reducing 
all three estimated quantities to a basis of combined 
\alues recovered, the table shows that the average com¬ 
bined value by assay in pulp is 8.8% less than the real re¬ 
covery plus tailing. The combined value of bullion plus 
tailing is higher by 4% than the contents obtained from 
the pul’vassay figure, which is the highest one of the fig¬ 
ures obtained by the ton-assay method. The high pro¬ 
portion of silver present causes the figure for combined 
value to follow closely the figures obtained for silver 
alone. Finally these questions are suggested: );\’1iv do 
the solutions show incomplete recovery? Why does silver 
show greater proportionate recovery than gold? 

.\s a partial explanation. I would say that as the solu¬ 
tion figures have no correction factor for the loss incurred 
in handling and smelting the precipitate, which is . 
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aiul as the slag from the smelted precipitate is shipped to 
the smelter, after being crushed and concentrated on a 
Wilfley table, that the combined deductions from the bul¬ 
lion account, due to these two items, will trace out most 
of the 2.2% dift'erence. Homogeneous solutions are eas¬ 
ier to sample than pulp, heiu-e solution assays are, or 
should be, truly representative of the metals precipitated, 
in all cases. Granted that such is the case, solution assay 
estimates do not furnish a check on any loss of pulp or 
solution, occurring before the pregnant solution enters the 
sump, and therefore cannot be used for an exclusive basis 
of calculation. Troubles due to incomplete precipitation, 
and the resulting accumulation of metal in the solution 
are unknown at El Tigre, so that there is a quite uniform 
stock of silver and gold carried from one month to an¬ 
other, which obviates any considerable error from that 
source in computation. 

The excess value of silver by assay is due to some ob¬ 
scure cause when it is recalled that silver and gold assays 
are made from the same samples throughout, from pulp 
to bullion. May it not be due to some steadily operating 
factor in assay routine, which tends to give a small plus 
value, and which is detected only when observing the 
totals? The over-recovery of silver is so much greater 
than the gold, both by value and weight, that it is harder 
to give an adec^uate reason for it; certainly it would not 
be the same one for both metals. 

Since the cyanide tailings are approximately —200- 
mesh and the head assay is crushed to 100-mesh only, it 
may be that the fire assay is not as efficient in the latter 
case, and likewise, the existence of comparatively coarse 
grains of silver suli)hide in the head sample may make it 
more difficult to sample and assay than with the low- 
grade slime tailing. 

The same explanation was advanced by A. G. Cadogan 
for difficulty experienced in satisfactorily sampling gold 
ore of 0.5 oz. grade. It would be interesting to learn the 
experience of other o])erators who use automatic samplers 
under similar conditions. From 1 to 2% of the 9.7% 
total excess silver may he accounted for by a small quan¬ 
tity of pulp from a settling pond near the mill, that was 
introduced into the cyanide plant below the automatic 
samplers, but aside from that item, there is no apparent 
reason for such a large plus recovery. 

If the ton-assay method were the sole basis of computa¬ 
tion, it is easy to see that a monthly recovery of 104 to 
106% in the cyanide plant would hecome an absurdity, 
and would cause the average assay figures in the metal¬ 
lurgical statement to be valueless as a guide or reference, 
and it would certainly follow as a consequence of the use 
of the ton-assay method of calculation, without other 
checks. 

Since the figures in this article were collected, a change 
in milling methods has been made, that should be noted 
in connection with this discussion. Tailing from the 
stamp mill now reaches the cyanide plant in two separate 
streams, being divided in the stamp mill for concentration 
separately as sand and slime on Wilfleys and Heisters. 
Hence, it now requires an approximation for the percent¬ 
age of each kind of pulp, whereas formerly they were 
mingled with one product in stamp mill after concen¬ 
tration, and a separate classification was made in the cy¬ 
anide plant as well. Furthermore, reconcentration of the 
reground sands from tlie tube mills has been perfected 
and the quantity of concentrate thereby recovered should 

be added to the heads to cyanide plant, in order to check 
with the pulp-assay figures or the same amount may be 
subtracted from the pulp-assay figures. 

Tlike Ma^i^etic Separation of 

Before describing in detail the operating methods at 
Sakiet-Sidi-Youssef, where a lead-zinc-iron ore is being 
treated, I will note some particulars concerning the con¬ 
duct of similar operations in a few European localities. 

At Lazihiitte, near Beuthen, Upper Silesia, a galena- 
blende-pyrite ore is concentrated by usual hydraulic meth¬ 
ods, yielding marketable galena, marketable blende (42% 
Zn), and another blende product containing 17% Zn. 
This last, after drying, crushing, roasting and screening 
into two sizes, is treated on two Humboldt separators, 
yielding rich blende (42% Zn), middlings and a mag¬ 
netic product. The middlings of both sizes are together 

Magnetic Separation of Blende and Pyrite 

treated on a third separator giving similar products. The 
recovery of zinc at this works averages 75 per cent. 

At Lohmannsfeld, near Xeunkirchen, Germany, the 
washery produces, in addition to galena concentrate, a 
mixed product containing 15 to 22% Zn, the remainder 
being spathic iron. After drying, crushing and screen¬ 
ing into four sizes, this material is treated on double 
Wetherill separators. The blende is entirely devoid of 
iron; hence roasting is not required, the separation be¬ 
ing based alone on the different permeabilities of blende 
and siderite. The first separation is made at a belt speed 
of 40 in. per min., with 12 amp. and 65 volts. The sec¬ 
ond stage is at 25ni. per min., with 15 amp. and 65 volts. 
^’he blende product assays 40 to 45% Zn. Tbe capacity 
of the magnetic plant is 3.5 tons per hour, the cost of 
operation being 1.75 fr. per ton of crude ore, not in¬ 
cluding amortization. The cost of the installation was 
125,000 francs. 

At Pierrefitte, near Lourdes, a magnetic plant was set 
up in 1911 to enrich the blende concentrates of the sand 
tables, which were not able to yield a product carrv'ing 
more than 32% Zn, although the jig concentrates were 
marketable. The magnetic plant has a capacity of 25 tons 

Note—Translated from a paper in “Rulletin” d" la 
de rindustrie Min4rale, October, by Pierr? Andre, mine 
manager, at Saklet-Sidl-Youssef, Algeria. 



900 THE ENGINEERING <5- MIN1N(J JOURNAL A^ol. 97, No. 18 

|)er (lay, its iiiuthocl of o{X’ration boiiij; very similar to 
that at Sakiet, about to be deseribed. Roasting at this 
plant is very superficial. 

At Iiigurtosu, Sardinia, a wasbery treating blende- 
siderite ore yields a blende concentrate (17 to 50 % Zn), 
and a so called poor blende, carrying 42 to 45% Zn. 
This last, after roasting in an Oxland furnace, is passed 
to a Wetberill separator, giving a 50% Zn prodiud. Here 
they are now installing a Krupp magnetic' concentrator 
(Ullrich .system) operating on wet ore. 

At Sakiet-Sidi-Youssef, the mill ore is first treated in 
a Humboldt washer of 10 tons ])er hour capacity. The 
average composition of the ore is 13% Zn, 6% Pb and 
1.5^ Fe, the latter being all in the form of pyrite; the 
dissemination of the three sulphides is so intimate that 
the coarsest size on which concentration is attempted is 
3.25 mm. 4'be gangue includes sbaly limestone, dolo¬ 
mite. calcite, baryte and shale. The blende is amorphous, 
and when of high grade has a light-hrowii color and as¬ 
says 55% Zn. The poorer blende is ferruginous, of a 
blackish color, and picked fragments may assay from 15 
to 35% Zn, with no tangible difference in ap])earance. 
d'his ferruginous blende is the grc'at source of trouble 
in the mill, which will scarcely yield a 30% Zn concen¬ 
trate, without greatly diminishing the capacity. Tt is 
this zinc product which is enriched magnetically. When 
the mill feed runs particidarly rich, say 15% Zn, the 
washer will yield a marketable prcxluct of 38 to 40% 
Zn, and a poorer product for magnetic treatment. 

Idle low-grade blende, passing from the wasbery, is 
dried in a chamber, which also serves as a dust collector, 
and is heated by gases from the roasting furnace, on 
their way to the stack. The dried material, now contain¬ 
ing less than 2% moisture, is elevated to a trommel with 
2-mm. holes. Oversize is conducted through rolls of 
700 mm. diameter and 150 mm. width, and thence hack 
to the same trommel. Undersize slides through a launder 
to one or two roasting furnaces, and e.^caping from the 
furnace passes through a cfxiler. The roasted and cooled 
ore is elevated to a trommel having 1-mm, and 3-mm. 
holes; oversize (of which there is usually only a little) 
returns to the first rolls. The ore of less than 1-mm. 
size passes to one belt of the magnetic separator, and 
that of 1 to 3 mm. to the other belt. From each size of 
ere, the separator makes four products: (1) Strongly 
magnetic iron; (2) a more weakly magnetic product; 
(3) a mixed iron-zinc product; (4) blende. 

[Omitting here the detailed description of dust evacu- 
ators, ore distributers, elevators and rolls, as given in the 
original article, it is enough to say with regard to the 
roasting furnaces that they resemble in practically every 
particular the well known MacDougall furnace, of five 
hearths.—Editok.] 

The cooler for roasted ore is composed of a bundle of Id 
iron tubes, 7 in. long, and of 70 mm. diameter, through 
which the ore passes. Each tube is encased in another 
rube of 110 mm. diameter, acting as a water jacket. The 
whole apparatus slopes 7° and is rotated at 8 r.p.m. The 
water enters at the lower end and escapes at top; 6 to 8 
cu.m, per hour are required. 

The magnetic separator is designed by the Metal- 
lurgische Gesellschaft and built by the Humboldt firm, 
at Cologne. Its peculiarity is that it combines the prin¬ 
ciples of the Wetherill and the Edison types, as separately 
applied in the United States, It is a duplex machine. 

having one belt for fine and one for coarser ore, as statet 
above; the belts are of rubber, 350 mm. wide, and are 
inclined 12° downward. The first magnet on the under 
side of the belt has its poles ])ointed upward, one })ole 
serving for one belt, and the other pole for the other 
belt. Above it is a similar magnet, op))ositely oriented, 
the traveling belts passing through the air gaps between 
the two pairs of poles. The second })air of magnets, hav¬ 
ing four ])oles and two air gaiis, is similar to the first 
pair. Around both of the n})per magnets and the second 
of the lower magnets are revolving metallic drums, the 
latt9r serving only as a pulbw for the traveling belt, 
which passes, at the opjwsite end of the machine, around 
a wooden drum. The cylinders on the up])er magnets, 
which are so adjnstc'd as almost t(» touch the traveling 
belt, are corrugated in the form of a helical groove, which 
serves to overturn the layer of one at the moment it is 
jnissing through the field, thus ])ermitting a clearer sep¬ 
aration of magnetic from nonmagnetic jiartich's. Each 
pole has a beveled edge, 340 mm. long, the eight ])oles 
being exactly similar. 

The ore is dejiosited automatically in a thin layer on 
each belt, the thickness of the layer being adjustable, and 
is carried into the magnetic fields at a s]H‘ed of 53 in. 
per min. In the lii’st field, the most ]K‘rm(>al)le grains are 
deflected upward against the rotating cylinder, to which 
they adhere long enough to he thrown on top of the cross- 
belt, which carries then outward to a hopper. In the 
second field, the remaining most ])crmeahle grains are 
thrown farthest, into their receptach*, the middle ]irod- 
uct into its compartment, while the nonmagnetic blende 
drops straight down into its hopper, 'riiin iron sheets, 
adjustable in position, assist in making a sharp .separation 
between products. 

4’he magnetizing current is su))plied by a small dy¬ 
namo at -40 volts, 7 to 9 amp. going to the first field and 
40 to 12 amp. to the second. The possible adjustments 
of the apparatus are: 

(1) Intensity of magnetization; effected by introduc¬ 
ing resistance into the field currents. 

(2) Distance from upper poles to the layer of ore. 
(3) Air gap between poles, by turning one or both 

magnets in the same field. 
(4) Position of the guiding vanes at the discharge 

end. 
The entire magnetic ])lant rcipiires about 45 hp, for its 

operation. 4'he work is conducted by .seven operatives, 
of whom only one is a European, and one a hoy. The 
cost of operation, although at the time of writing it was 
not in full swing, appears to he about 6 fr. per ton 
treated, of which 20% is for labor, 24% for supplies, re¬ 
pairs and furnace fuel, and 50% for motive power, the 
la.st item being high on account of the abnormal cost of 
fuel at the mine. 

The recovery by magnetic sejiaration; on the basis 
of 100 tons of feed containing 33.3(5% Zn, is as follows: 
First iron product, 10.44 tons, containing 17.(53% Zn; 
second iron product, 5.52 tons, containing 19.71% Zn; 
middle product, 11.25 tons, containing 27.38% Zn; 
blende concentrate, 65.44 tons, containing 41.86% Zn. As¬ 
suming nothing saved but the 42% blende concentrate, 
the recovery of zinc would he 82%, but by mixing the 
middlings with the concentrate, the zinc contents of the 
product would he 40%, while the recovery would be 91% 
of the zinc in the feed. 
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4’he most delicate point in the whole operation is the 
roasting proc-ess. While oxidation must be sufficient to 
create a magnetic iron mineral, it must not be allowed 
to ])roceed so far as to reduce the sulphur in the blende 
l.'clow 21%, which is the percentage required hv the oj)- 
crators of zinc-roasting furnaces. 

Tlhe Worfeiimg ofT tlhie 
CoBiLcessBOim lUs^ws 

SpKCIAL GoI{RESPONM)EXCE 

The exploitation of Xorway’s natural resources in 
mines, forests and water power practically ceased with 
the promidgation of the concession laws of 1909. The 
provisional laws which had been passed during the five 
previous years had, it is true, rendered overseas capital 
somewhat shy in dealing with Xorwegian ventures, but 
that period was activity itself compared with the gen¬ 
eral stagnation which now prevails. So far as mining 
is concerned, the cause is due not so much to the royalties 
imposed on dressed ore and the numerous*stipulations in 
respect of share transactions, management and staff, a'^ 
to the drastic clause whereby freehold claims and pros¬ 
pects are, by transfer, converted into 50- to 65-year 
leaseholds, at the end of which period the property and 
mining oquijmieiit are exprojiriated by the state without 

compensation. 
\ natural result is seen in the recent decision of the 

Dunderland Iron Ore Co. to resume work on a reduced 
scale rather than attcnijit to realize on its freehold on 
terens that would have been disastrous to the prior liens. 
-Vnd, as with that conqiany, so with others which having 
ran out of working capital (mainly owing to the scare 
induced by these laws) are choosing hetween the devil 
of reduced operation-; and the dee]) sc'a of the auctioneer's 

hammer. 
In the case of ])rospects, a foreigner may, subject to 

the mining laws, try as many as he chooses, at the risk 
of being refused a subsequent concession, or granted one 
oir impossible terms. For exjiloitation purposes, per 
claim, he may in the meanwhile (unless otherwise sanc*- 
lioned) mine only KtOO cu.m, of rock annually. Here) 
the risk to jironioters, who have ])aid over moneys t*' 
peasant holders on prac tic-ally no security, is real indeed ; 
and in several instances where considerable amounts have 
been laid out in pure-base and exjiloitation they have been 
compelled, rather than lose all, to ap])ly for a working 
concession, and chance the luck turning later on. Long 
leasehold working options on a comnierc-ial basis like¬ 
wise necessitate a concession, and a preconcessional prop¬ 
osition granting such would come under the new law 
as regards expropriation. There is no way out of 
the impasse by any conceivable ingenuity of the pro¬ 
moter. 'riiey have failc>cl even in London and Manchester. 

The object of the government and the general sense of 
the country is that these natural resources shall he re¬ 
served for posterity, and, of course, incidentally, that 
foreign mono]>olists may he controllc'd. That the latter 
might be scared away into other fields for their opera¬ 
tions does not ap])ear to have entered into their calcu¬ 
lations to the extent that it does now—when the thing 
is done. 

The action of these concession laws is ])articularly un- 
fortiinate in its hearing on cc)|)per-iron pyrites—at ])res¬ 

ent the most important mineral a.sset of the country, and 
especially so at a time when a new' railroad is traversing 
sections of the Trondhjem district, wdierein large deposits 
of these minerals have been located. In Xordland, also, 
coastal finds of pyritic bodies have been numerous. But 
the concessional terms for operating them are not suf¬ 
ficiently inviting for business. As an instance, the Rod- 
fjeld pyrites mines, in Mo, near Dunderland, were 
recently asked to accept the following conditions for a 
concession: a 50 years’ lease wn'th expropriation; 4c. per 
ton on all ore exported, or dressed for smelters, for the 
first 10 years; after which the rate for each following 
10 years to be fi.xed by mutual agreement, or arbitra¬ 
tion ; the company to bind itself to supply, on demand 
by a native buyer, and within two years’ notice, 50% of 
the yearly output of the quality of ore w'hich he (the na¬ 
tive buyer) may require for home-refinery requirements— 
though this condition shall not he operative if the com¬ 
pany itself refine at least 50% of its output in Xorway; 
should the increase of operations necessitate a larger 
police force, the company shall defray the cost of same; 
the company may only appoint a mine foreman who has 
passed his examination at the School of Mines; and in a 
law' case ])ending betw'een the company and Mayor Kref- 
bing, wherein the latter disputes tlie company’s rights 

to a number of the claims the company is required to 
give security for $11,000, w'hich the result may ren¬ 
der the company liable to pay. After the aforegoing, 

it would really almost seem that the clause whereby the 
company is further required to pay a sum dow'n “once 
and for all times” of $S0 was quite superfluous—not to 
say gratuitous. However, the only answ'er that could 
])ossibly have been vouchsafed in the circumstances w'as: 
“Xothing doing.” Statistically considered, the mines 
continue to show an annual increase in output, a fact 
which is due mainly to the large preconcessional pyrites 
and coj)])cr propositions doing fairly well, and the Syd- 
varanger iron mines, though not yet arrived at the divi¬ 
dend stage, contribute largely to tonnage totals. Act¬ 
ually, however, and if we except the postconcessional 
Grong copper proposition on the Swedish l)order, the 
undoubtedly large mineral reserves of the country have 
been lying fallow', and will certaiidy continue to do so 
while the present law is in operation. As regards w'ater- 
power, the position is idejitical with that of mines. 

A leading Christiania hanker, Herr Kiclland-Torkild- 
sen, in a recent earnest appeal to his countrymen (since 
published in the press) has stated the position from 
the point of view* of the commercial interests of the 
country as against that of the mossback, the socialist, 
and the professorial elements responsible to a large ex¬ 
tent for the recent restrictive legislation. After an ex¬ 
haustive review of the position of the foreign loan mar¬ 
kets, and a reminder that neither the state, the com¬ 
munes nor the land banks have been able to negotiate a 
loan for a considerable time, except at rates that w'ould 
have been prohibitive, he goes on to say: 

Our industry has for a lonj; time been fiphtins hard to 
maintain its position. None hut the banks kno-w what diffi¬ 
culties some of our largest undertakings have had to encoun¬ 
ter to balance accounts. The workmen’s demands for higher 
wag-es and less output of work have rendered it extremely hard 
for us to compete with more favorably circumstanced com¬ 
petitors abroad. We have waited for those more favorable 
conditions when profits could be devoted to more than merely 
paying wages, and when they arrived the workmen still 
craved a higher wage, and the state reduces their working 
hours and Increases taxation. Where is all this leading to? 

With 1905 a new era commenced for Norway. .411 
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looked roseate ahead of us when we took up the work which 

the separation from Sweden entailed upon us. The world’s 

most powerful states acknowledged and admired us. 

Our financial position was satisfactory, and it had begun to 

dawn on our people as well as the foreigner what immense 

development possibilities the hitherto so little noticed Nor¬ 

way actually possessed—with a large area, her long coast line, 

her forests, her minerals, and her enormous water power. 

These were riches which, if properly utilized, should have 

made Norway both powerful and wealthy. . . . How have 

we made use of the time? How have we made use of the 

brilliant opportunity which the fates have placed at our dis¬ 

posal? . . . There are vast riches slumbering in Norway’s 

fjelds and waterfalls. But we are without the means to ex¬ 

ploit this wealth ourselves. The sums required to regulate 

our waterfalls are quite too colossal. And we shut the door 

against capital, and let our young men seek that home in 

America and other lands which could have been found here 

were it not for the barriers of ali kinds which have been 

set up against development. 

However, there is some hope to ho seen; among a num¬ 
ber of bills to he brought up during the present ses¬ 
sion of the Storthing will he some for the revision of 
the present concession laws in respect of mining, water¬ 
falls, forests, electric power, the regulating of catch¬ 
ments, and the conservation of peat lands. 

On Nov. 7, last year, a crowded meeting of Stortliing 
members and others was addres.«ed hv Herr Michelet— 
the Nestor, an old man eloquent of Storthing debate. 
The sidiject was “Our Waterfalls and Foreign ('apital.’’ 
He laid great stress on the fact that although the leases 
of these falls to foreigners were terminable, there wa? 
always the danger that foreign governments would step 
in, to the e.xtent even of a naval dcmonstrjition, to en¬ 
force their renewal in the interests of their investing 
subjects. His recommendations were: (1) No furtlu'r 
large waterfall concessions to foreigners: (3) any fut¬ 
ure concessions to be more drastic in their conditions; 
(3) special easements to native companies. The views: 
of the speaker were enthusiastically indorsed by the meet¬ 
ing, and bills in relation thereto will be brought in dur¬ 
ing the present session of the Storthing. 

On Nov. 12, the Vossirhe Zexinnq, of Berlin, printed 
a leading article on the commercial position as between 
Germany and Norway, and after alluding to Norway’s 
rapidly increasing trade since 190-5, and the fact that 
England’s lead had been captured by Germany since 
1911, goes on to .«ay: 

In German commercial circles the opinion ha.s been arrived 

at that the politico-financial relations between the two coun¬ 

tries require revision, and to this view the government must 

eventually adhere. The commercial dealing's between Ger¬ 

many and Norway are based upon two old treaties, which 

must be renewed. As regards the Norwegian concession laws, 

they contain difficult conditions for foreigners to comply with, 

and are quite of a protectionist stamp. Several of these con¬ 

ditions have a scary effect on foreign capital, and especially 

will English and German capital, as a result, keep aloof. No 

special degree of Importance can be attached to Norwegian 

capital. A long period must elapse before Norwegians can, of 

themselves, exploit the riches which their land conceals. The 

country possesses an insufficient number of men who are 

qualified to lead in these undertakings. The community of 

engineers and workmen is insufficiently educated for indus¬ 

trial enterprise. Yet, despite this, they (the Norwegians) seek 

by every possible means to keep the foreigner out. and set up 

obstacles in his way. An economical policy of this kind is 

not to the interests of the country. Neither is it to the in¬ 

terests of foreign countries. One might have expected from 

a country with only 214 million inhabitants that it would not 

adopt an unhealthy and unjust attitude of chauvinism toward 

a nation like Germany. 

The acidity of tlie article doubtle-ss arose from the 
not very successful results of German enterprise in Nor¬ 
way since the onerous conditions of the concession lav/s 
were imposed. It contains, however, a distinct note cf 

warning, which, in view of the recent French attitude 
and the feeling gradually becoming apparent even in 
England, cannot but have some appeal to a country de¬ 
pendent to so great an e.xtent on the commercial suffrages 
of its powerful neighbors. 

Whether the Prime Minister, Herr Gunnar Knudsen, 
emulating the commercial policy of the late Presidenr 
Ijopez, of Paraguay, will take his courage in both hands 
and with his back to the wall defy the retaliatory ina 
chinations of the foreign monopolist, the events of the 
present Storthing session alone may reveal. The po¬ 
sition is Homeric. It is certainly a little pathetic, and 
whatever the outcome of the contest—if a contest there 
will be—little Norway must, at lea.st, be credited with 
the courage of her convictions. 

MSirae 
The horizontal, duph'x, ))ower-di’iven, jilunger pump 

here illustrated is a lair example of what may be as¬ 
sumed as the standard ))owcr-drivcn machine on the iron 
ranges. Two machines of this type with ()i/^>-in. ])1 lingers 
and 3G-in. stroke were recently ordered from the Fred. 
M. Pre.scott Steam Pump Co., for one of the largest 
Michigan iron mines. These jmmps have each a capacity 
of 1000 gal. per min., against lOOO-ft. head, at -19 r.p.in. 
They are driven by induction motors of 580 r.p.m., full¬ 
load speed, through cast-sti'cl herringbone single-reduc¬ 
tion gearing. The spurs are cast in halves and bolted 

MoTori-Ditivi-iN Pr.MP, 1000-(!.\i..^ 1000-Ft. IlE.xn 

and the pinions are cut from solid blanks, a high ef¬ 
ficiency in use being obtained. In choosing the type of 
pump for tliis in.stallation, the centrifugal was eliminated 
on account of low efficiency, a wire-fo-water efficiency of 
fiO% being practically the best obtainable. In the case 
of the various types of power ]nimps, while much higher 
overall efficiencies were obtainable in general, certain 
features of design, ai’cessibility and the (“fficiencies guar¬ 
anteed finaliy resulted in the selection of the type illus¬ 
trated. The overall, wirc-to-water efficieiu’v of these ma¬ 
chines under the purrhaser’s tests showed better than 
80%, and this satisfactory figure was maintained ov(*r 
some period of time. The ])ossibility of mining at a 
greater depth and the probability of a decrea.se in water 
with depth, rendered some .sort of arrangement for chang¬ 
ing capacity highly desirable, so that the pump could be 
used at a greater depth for less capacity and still operate 
With the same motor. This was provided for by using 
a centrally packed design and a cro.sshead which admits 
of plunger changes. 
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FoiPinm for Masse<dl°MoIle Reports 

By li. II. Smith* 

An ingenious method for reducing the probability of 
inissed-hole accidents mtis adopted in sinking the Mon- 
arch-Pittshurgh shaft, at Tonopah. The idea is not en¬ 
tirely new, having been used in the ('(eur d’Alenes pre¬ 
viously. A blank form, as shown, was placed in a con¬ 
spicuous place of the change house, and in the rectangle 
a plan of the holes in the shaft bottom was made. The 
shift (‘oming off after blasting, marked rings around the 
dots rc])rcsenting the holes which it M’as suspected had 
missed, and eacli memlx'r of the shift signed below. The 

Fokm Fillki) Ott to Show Thiuje Holes Missed 

shift coming on also signed at the bottom as an indi¬ 
cation that each member had examined the diagram. 

^ Two purposes were served by this device. (1) The 
I new shift was forced to receive information of the pos- 
I sibly dangerous holes; (2) the liability of the company 

to damage suits was decreased, since the signatures of 
the men would show that they were aware of the presence 

I of the danger. 
The usual method of leaving the record of suspected 

I holes on a blackboard for the new shift to read, is never 
satisfactory. The shift which has just blasted is usu¬ 
ally in too much of a hurry to chalk up the missed holes 
and the shift coming on frequently does not bother to 
read anything that has been written. 

Dats^ oim Mi&innii Drilliinig^ 

By II. P. Bowen* 

Since the early part of 1910, the Miami Copper Co. 
has done about 44,.500 ft. of churn drilling, consisting of 
73 holes ranging from 336 to 941 ft. in depth, and aver¬ 
aging 605 ft. Of this drilling, 36,500 ft. was in a more 
or loss silicified schist, 6300 ft. was in granite or granite- 
porphyry, and 1700 ft. in the Gila conglomerate, which 
overlies the .schist on .some portions of the property. 

Practically no difference was found between drilling in 
the granite and in the schist. In the conglomerate, little 
difficulty was experienced until water was encountered. 
The water caused the sides of the holes to slough off 
somewhat, rendering drilling progress extremely slow. 
IIole.s that were ])ut down through any great depth of 
conglomerate and into the underlying schist, were par¬ 
ticularly slow and expensive to drill, due not only to the 
difficulty in passing through the large fault which sepa¬ 
rates the two formations, but also to the excessively shat¬ 
tered condition of the schist immediately below the fault. 
In the schist and granite the water level tends to follow 
the top of the zone of secondary enrichment and in many 
cases is coincident with it, but in the conglomerate it oc¬ 
curs much nearer the surface. 

The drilling was done with three No. 23 Star traition 
drills, equipped with No. 24 boilers and derricks, al¬ 
though for most of the time only two of the machines 
M’ere in use. The holes were started with a 10-in. bit 
succeeded by the following sizes of casing and bits until 
the desired depth was reached: 10-in. bit followed by 
7%-in. casing; 7%-in. bit followed by 6Vi-in. casing; 
OVi-in. bit followed by Ii/^-in. casing; 41/4-in. bit. 

Eight holes were drilled with one string of tools to an 
average dejith of 558 ft. Using two sizes of tools. 35 
holes reached an average depth of 577 ft., and with three 
and four strings of tool.<, 21 and nine holes, respectively, 
reached average depths of 647 and 654 ft. In only three 
of the holes, all of which passed through several hundred 
feet of conglomerate before entering the schist, was it 
found necessary to ream to reach sufficient depth. These 
holes averaged 710 ft. 

The small use made of the 41/4-in. tools is shown by the 
following percentages: 65% of total footage drilled with 
10-in. tools; 24%, with 7-%-in. tools; 8%, with 61/4-in. 
tools; 3%, with 41/4-in. tools. 

Taking the holes in which the different-sized bits were 
used: 10-in. tools drilled an average of 397 ft. per hole; 
7%-in. drilled 157 ft.; 61/4-in. drilled 122 ft.; 41/4-in. 
drilled 105 ft. 

Using only the actual drilling hours, the following 
advances were made with different sized bits: 10- 
in., 2.56 ft. per hr.; 7%-in.; 2.04 ft. per hr.; 61/4- 
in., 2.00 ft. per hr.; 41/4-in., 1.63 ft. per hr. 

A comparison of the drilling speeds of a string of 10- 
in. tools at various depths shows that the expected slow- 

♦Siiperlntendent. Monarch-Pittsburgrh Extension Mining 
Co., Tonopah, Nevada. *Miami Copper Co., Miami, Arlz. 
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ill" up in depth occurred: 0-100 ft. 3.56 ft. per hr.; 
100-200 ft., 2.98 ft. per hr.; 200-300 ft., 2.33 ft. per hr.; 
20O-300 ft., 2.33 ft. per hr. ; 300-400 ft., 2.23 ft. per hr. 
300-400 ft., 2.23 ft. per hr. 

1’he following weights of casing were used: 7%-in., 
weighing 20 lb. per ft.; 6i/4-in., weighing 13 lb. per ft.; 
41^-in., weighing 9 lb. per ft. 

Besides being cheaper this was much lighter and easier 
to handle than the heavier drive pipe, but tbe latter 
proved most satisfactory in the deejier conglomerate 
holes in which it was necessary to resort to driving the 
pipe. While all the holes were not cased, some required 
several strings of casing and in all 42,950 ft. was used. 
In other words, nearly a foot of casing was put into the 
ground for every foot of hole drilled. This was sub¬ 
divided as follows: 7%-in. casing, 55%; Gi/^-in., 31%; 

41/4-in., 14%. 
Most of this casing was used over and over again and 

is still serviceable but in seven of the holes some was 
either lost or was so badly battered as to render it worth¬ 
less. For every 100 ft. of 7%- and 61/4-in. casing put in 
the holes an average of 41/^ ft. was lost while for the 41/4- 
in. casing, the loss was a little less than 1%. 

When the work was first started, a sanqder was sta¬ 
tioned at each machine. Later on it was found that one 
man could satisfactorily sample two machines, provided 
care were taken in laying out the work so that the two 
machines should not be too far ai)art. An endeavor was 

also made to have one of the machines drilling in the 
capping, which is practically l)arren and is not ordinarily 
sampled, while the other was drilling in ore, but this 
could be carried out only a portion of the time. 

Starting with a 12-hr. shift working only during th(' 
day, the work was changed to two 12-hr. shifts, then to 
two 10-hr. shifts and finally to 8-hr. shifts; the last 
change was nece.ssarv to conform to a possible interpre¬ 
tation of tbe new state laws. At first, three 8-hr. shifts 
were tried, but the work finally settled down to two 8-hr. 
shifts—from 8 a.m. to 4 p.m. and t p.m. to 12 m. in 
winter and from 7 a.m. to 3 p.m. and 3 ]).m. to 11 p.m. 
in summer. Of these different working arrangements, 
that employing the two 10-hr. shifts was a])])arently the 
most satisfactory under the different scales of wages 
paid, but sufficient M’ork was not done under the 10-hr. 
schedule to prove it entirely. The following scales of 
wages were paid for the different working ])eriods: 

12-Hr. Shift 10-Hr. Shift 8-Hr. Shift 
Foreman. 1200.00 per month $200.00 per month $200.00 per month 
Samplers. 100.00 per month 100.00 per month 100.00 per month 
Drillers .. 6.00 per day 5.50 per day 5.00 per day 
Helpers .. 4.80 per day 4.40 per day 4.00 per day 

Taking a number of representative holes, an advance of 
1.7 ft. per hr. was obtained for the 8-hr. period as against 
1.5 ft. per hr. for tin* 12-br. period. This will give a 
charge of $0.90 per ft. for the 8-hr. shift and $0.79 for 
the 12-hr. shift. The cost per foot for the 8-hr. period 
would be also increased by the additional co.«t of hauling 
coal, casing and supplies. 

The use of three 8-hr. shifts, when the condition of the 
hole does not require it, is decidedly uneconomical. Be¬ 
sides the objections incident to the graveyard shift, is 
the fact that when it comes to moving and to setting up 
the machine, to casing or to removing casing, a crew of 
four men is amply sufficient and these jobs occurred so 
frequently that it proved impossible to lay off one shift 
at such times and yet keep good men. 

'I’he subdivision of the drillers’ and helpers’ time shows 
the following percentages of the whole working time 
chargeable against the various ojierations: 

Drilling and sampling, ()9.8()%; moving and setting 
up, 11.15%; casing, 6.25%; removing casing, 8.40%; 
fishing for tools, 2.10%; repairs, 2.00%; delays, 0.30%. 

Under the heading of “delays” are included only those 
interruptions which cannot rightly be charged up as 
drilling, such as failure of the water-supply, etc. 

A drill road for a Xo. 23 Star machine should be 9 ft. 
wide on the solid ground and have a grade limit of about 
I59U The machine will take heavier grades than this. 
j)articularly on a straightaway ])ull, but they are hard on 
the machim* and should be avoided when possible. Con¬ 
ditions here necessitated the moving of about a cubic 
yard of material per running foot of road. 

Drilling with Kl-in. tools in a dry hole, the drill will 
average about 100 lb. of coal and 100 gal. of water per 
hr., and this amount should prove ample except under 
unusual conditions. 

K 

Tirestle Seimts watSu 
Cs^lb]lewsi5^ 

By .V. Livixcisroxi': Oki;* 

The diagram shows a convemient method that I have 
seen adopted for erecting (piickly a long series of trestles 
to carry an inclined gravity tramway down a steep hill¬ 
side. The carpenters built the trestles on the site, starting 

5/?ec7rs 

with the last on tin* lower end of tin* section and stacking 
them in ascending order. Meantinux a wire-rope cabh'- 
way was erected by means of two slieaves, so that the low¬ 
est point of the rope was above the finished tramway 
level. A winch was set at the upper end, as shown. The 
winch-line operated over a carrier sheave running on the 
fixed ro]K'; it has a weighted hook at its end and a sto]) 
placed a few feet above it. The hook was used to take 
liold of the bent tops and the rope pulh'd by the winch 
raised the bent. 4’he stop catching on the slu'ave. brought 
the bent back to the required position, once it was swing¬ 
ing clear of the ground. The bent was temporarily fast¬ 
ened in a vertical position by extending running ])lanks 
from the top of the bent last erected, until the perman¬ 
ent bracing M’as j)nt in. 

Ptissimp Tlhirtuist 

Some centrifugal pumps installed by the I’enn Iron 
Alining Co., of Vulcan, Mi('h., were originally equi])ped 
with marine thrust bearings. The pumps were of eight 
stages each, designed to handle 900 gal. per min. against 

•Mining engineer. Penzance, Cornwall, England. 
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a total heaJ of 1295 ft. {Bull., A. I. M. E., February, 
1914.) There were four stages on each side of the motor 
and each end was equipped with one of the marine tlirust 
bearings. In operation, trouble was had with heating in 
these bearings on starting and they were discarded for 
hydraulic thrust rings against which the pressure of the 
water in the column pipe was automatically applied by a 
slight thrust motion of the shaft. There was a disadvantage 
in this due to the fact that the greatest thrust occurred 
at the time of starting before the impellers became bal¬ 
anced, as when under full head, and at such time the 
column pipe might he empty or not full enough to supply 

siiflicient pressure. 
For this reason on later installations the hydraulic 

tlirust ring was supplied with oil from a separate, small, 
motor-driven plunger pump. When oil was lacking, it 
was found that water answered equally well. This method 
offered the further advantage of supplying a constant 
quantity at a variable pressure, depending on the thrust. 

Simmer & Jack mine requiring filling happens to be 
nearly below the sand plant, so an 8-in. hole 500 ft. deep 
has been put down near the residue car track, and a short, 
steep tunnel from the mixing box to the hole allows the 
residue there dumped to be carried by a small stream 
of water as a thick pulp into the mine, without the need 
of pumping and dewatering. This modification has been 
more fully developed on the Robinson Deep. 

The main features of the surface arrangements at the 
Simmer & Jack are clearly shown in Fig. 1. This out¬ 
crop mine extends over a large area and has been worked 
for many years. It was hence desirable and economical¬ 
ly practicable to lower sand at several points, and the 

To Dump 

Boipe«=Hole System of Sassid 

The transfer of sand filling underground through 
bore holes has proved successful on the Rand in two 
mines, the Robinson Dee)) and the Simmer & Jack. 

'File essential features of the system at the Simmer 
& Jack consist in mixing the sand residue, immediately 

after car discharge from the vats, with water and a small 

8, Pulp delivery pipe,llQO'long, rising Grade 

----C ~ '■••Water Pipe 

Four Dewatering Cones, 6 Overflow Return Mixing Box 

e'Dig, lO'Deep ^ P'pe 
Above 8* Borehole,176 Deep 

amount of permanganate of potash solution; and pump¬ 
ing the mixture through pipes to dewatering diaphragm- 
cone classifiers placed immediately above the bore hole or 
other point of lowering, down which the thick sandy un- 
derfiow continuously descends. The fluid cone-overflow 
gravitates or is pumped hack to the mixing box beside 
the pump, into which the residue is dumped, thus com- 
))leting its circuit and serving to transport more residue. 
'Fhe underflow falling down the bore hole into the mine 
is then conveyed by launder to the stope to he filled, where 
it speedily drains, leaving a solid mass of sand behind. 
Any accidental filling of the hole with sand is of tem¬ 
porary inconvenience only, as the turning in of a small 
stream of water at the top in the evening will result in a 
clearance by tile following morning. 

Distinctive features of the system are, that it is applied 
to current residue; that the residue is transported from 
the sand plant to the lowering point as a flowing pulp 
and not by cars, the water performing a circuit; that the 
lowering proceeds continuously instead of intermittently, 
and is usually performed by passing a thick pulp through 
a borehole instead of a more fluid pulp through pipes, 
thus avoiding wear of the latter; and that distribution of 
the sand underground is carried out in open launders in¬ 
stead of in pipes under pressure. One portion of the 

Xotp—An excerpt from an article by W. A. Caldecott and 
O. P. Powell, ‘Mourn.” Chem. Met. and Min. Soc. of South 
Africa, September, 1913. 

8 Borehole 
500'Deep 

^^■^S-l-eep Tunnel 

ixing Bo)* 

Six Dewatering Cones, 
8‘Dia. lO’Deep 

Delivering underflow to Four Dew'ofering Cones, 
Inclined Shaft W s'Dia. lO'Deep 

Cho.&min.jouRNAt. Delivering underflow 

to l^rehole 

Fig. 1, Arraxge^iikxt at Si.mmkr & Jack 

contingency of employing other points in the future had 
also to he borne in mind. Under these conditions part 
of the sand from the residue cars is periotlically gravitated 
as a pulp from the mixing box F down the tunnel and 
hole D, put down for this purpose. The remaining sand 
is pumped as a pulp to ])oints .1, B or C. From .1 the 
cone overflow gravitates hack to the mixing box /?. 15 
ft. long, 8 ft. wide and 6 ft. deep with a steeply inclined 
bottom, beside the residue track, although the tops of the 
cones at .4 are at ground level to saving pumping head. 
The cones at B and C are above ground, as their location 
necessitates return by pumping of the overflow to the 
mixing box. The graded launder about 20 ft. long be¬ 
tween the mixing box at E and the pumps serves as an 
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automatic rcfulator of the (onsistency of pulp entering of this kind, where there is urgent necessity for filling a 
the pumps and prevents the latter from being choked, as portion of the area, a tem[K)rary barrier of cheap con- 
extremely thick pulp will not flow down this launder, struetion may be erected, enabling filling operations to 
'I’he empty cars in every case return to the sand plant, be carried on immediately. 

As the local conditions at the Robinson Deep are dif- The number of openings due to previous mining oper- 
ferent, it was decided after consideration to modify the ations through these natural barriers is not usually great, 
system somewhat. The greater depth and smaller area enabling large areas to be completely closed at compara- 
of the mine rendered it both advisable and practicable to tively little cost. For some time the general ])raetice on 
restrict permanently the lowering to one point at the the Simmer & Jack has been to close up tbe drift or other 
north of the property. Fig. 2. A bore hole, decreasing openings with a masonry wall provided with drainage 
from 10 in. diameter at the top to 7 in. diameter at pipes. More recently such drainage has been effected 
the bottom and 1729 ft. deep, was accordingly put down through a bed of sifted (‘linker resting on a perforated 
so that all worked-out stopes could be served from it by ])latform. It has been suggested that in order to make 
pulp gravitation underground, and as the upi:)er end of the this drainage still more efficient and ])ermanent, a sys- 
bore hole was 18 ft. higher than the track under the sand tern might be adopted consisting in starting a drain with 
vats and a considerable distance away, it was decided to coarse material, such as ro<‘k 9 in. in diameter, and grad- 
drive a 4V2x6-ft. tunnel from the sand plant at a dip of ually working up with rock of diminishing size and fin- 
20°. This tunnel was 1125 ft. long and intersected the ally with cl inhered ash until the fineness of the material 

TABLE I. COSTS FOR NINE MONTHS 

Tons of Sand Lowered Average Surface Cost Average Underground Cost Average Total Cost 
Average Per Ton of Per Ton of Per Ton of 

Period Total Per Month Per Month Sand Lowered Per Month Sand Lowered Per Month Sand Lowered 
October, 1912 to 

June, 1913, in¬ 
clusive. 172,535 19,171 $1308 6.736c. $2,540 13.108c. $3848 19.844c. 

bore hole at 390 ft. from the surface, so that a thick pulp 
could be gravitated direct from the sand plant through 
the tunnel and bore hole into the mine without the 
need of pumping or dewatering the pulp. The open end 
of the tunnel is directly under the residue track and 
just clear of the vats so that the residue after dumping 
from trucks, and receiving the addition of a small stream 
of water and permanganate solution, descends as a 28% 
moisture pulp till it comes to the rest in the desired stope 
underground. This installation cost a good di'al more in 
capital expenditure upon the tunnel than the Simmer & 
Jack installation of surface pumps, pipes and cones for 
a lowering point, but is preferable under the conditions 
indicated and has the advantage of low surface operating 
costs, these being merely the short car transport of resi¬ 
due from vats, tipping and returning the trucks, and the 
addition of a little permanganate. A screen of vertical 
grizzly bars across the tunnel prevents the bore from be¬ 
ing choked by foreign substances. The amount of drain¬ 
age water to be pumped to the surface from under¬ 
ground involved in sand filling with so thick a pulp is 
small, amounting only to about a quarter of a fluid ton 
per ton of dry sand deposited, or 50,000 gal. daily, with 
a monthly ore tonnage milled of 60,000 tons. 

In the operations of sand filling, the permanency of 
Ihe underground barriers must he considered. If there is 
a possibility of water finding its way into the filled area, 
it will not be .sufficient to construct a barrier to last little 
longer than the period of filling and drainage. Such 
water, except perhaps in the case of flat workings, would 
in time wash down the sand through any perished parts 
of the barrier into the lower parts of the mine. The con¬ 
struction of a permanent barrier is costlv, but on many 
mine dikes, faults and unpayable bodies of ore can he 
utilized so as to serve as natural harriers. On the Simmer 
k Jack, every advantage is taken of these natural har¬ 
riers, and areas, refpiiring filling are often considerably 
extended so*as to permit of their use. It sometimes hap¬ 
pens that immediate use cannot be made of such a har¬ 
rier, owing to the fact that all the ore has not yet been 
removed from the area ultimately to be filled. In a case 

Sand Vafs 

CX&Oc. Ml« JOONftAL 

Fig. 2. .\i{I!axgi;mi:nt at Robinson Deep 

to be drained bas been reached. Fig. 3. This .system has 
everything to commend it in the way of economy of con¬ 
struction, jicrmaneiicy and efficient drainage, and there 
is little doubt but that it will be a success in practice. 
J’he drainage just describc'd is supplementary to the main 
drainage, which is effected by means of drainage laun¬ 
ders. The drainage launders originally constructed were 
of wood or iron framing, scpiare in section, covered with 
coconut-fiber matting. These were found to he not only 
expensive but liable to collajise, owing to the perishable 
nature of the matting. 'Phe greater jiortion of the sand 
has been drained through ordinary s<|uare-section box 
launders perforated with holes. These launders are cheap¬ 
ly constructed, but have two disadvantages. 'Plu'v require 
constant attention in order to prevent clogging up by 
sand before the plugging can be accompli.shed and they arc 
liable to collapse, although, of course, not to so great an 
extent as the coconut-fiber matting launders. It is now 
proposed to employ a stouter box-sbaped launder of 
smaller internal area. The ])erforations will he covered 
with coconut matting placed over wire meshing. It has 
been suggested that these might be further strengthened 
by filling with a core of sifted clinker. Where the drain¬ 
age at the bottom of the areas is particularly good and 
the filling material clean sand free from slime, it is pos¬ 
sible to dispense with the drainage launder. 



A\\\mm 

Ash' Clinker 
Perforated Iron Plate 

|S»^Sy/>/>or/s 

Clinker 

kVoodor SO-lb. 

'-.^^Section Rail 

PROPOSED DRAIN 

Perforations covered tvith mesh and matting 

Wood or SO-lb 
Section Rail 1^ Wood_ 

EH& & Hlt4. JOURHAI. FILLING LAUNDER 
DRAINAGE AT BOTTOM OF AREA DRAINAGE LAUNDER 

Fig. 3. Dktaii.s of 1.(AUXDers and Bulkheads 

Little change in the form of the filling laniulcr has 
been made on the Simmer & Jack since sand-iilling was 
first started. For a time wooden pipes were employed, as 
they recommended themselves both on the score of cheap¬ 
ness and the facility with which they could be erected. The 
use of these has since been given up and the launder at 

TABLE II. DISTRIBUTED COSTS FOR ONE MONTH 

WhitP labor.. 
Native labor. 
Supt>lii‘.s. 
Workshops.. 
Power. 

Surface Cost Underground Cost Total Cost 
Per Ton Per Ton Per Ton 
of Sand of Sand of Sand 

Total Lowered Total Lowered Total Lowered 
. $120.40 0.526c. $980.20 4.296c. $1100.70 4.822c 

332.30 1.456 295.10 1.292 627.00 2.748 
259.40 1.136 365.50 1.600 624. .50 2.736 
585.70 2.566 302.70 1.324 888.00 2.490 
228.70 l.(K)0 227.80 1.000 

. $1526.50 6.684c. $1943.50 8.512c. 3468.00 13.796 

present used is stouter than originally employed and 
wears better. It is also deeper in ])roportion to its width 
so as to prevent overflow of ])ulj). 'Phe bottom is lined 
with hard wood and the corners jirovided with hardwood 

In mines handled on the room-and-pillar system, or by 
some other method involving large open chambers, con¬ 
siderable difficulty may be encountered by an engineer 
called upon to make a survey after work has been car¬ 
ried on for some time. The hack is high and almost inac¬ 
cessible, yet a complete survey would necessitate obtaining 
the outline of its surface. In the Cornell Civil Engineer, 
December, 1913, John C. Trautwine, 3rd, notes an ingen¬ 
ious method employed by him in iron mines. It was not 
given a fair test, hut promised success. It consisted in 
using a captive balloon, with a light stadia rod attached 
to its lower end, illuminated by an electric light, or 

with a pair of small electric lights thus attached and ac¬ 

curately spaced. The balloon actually constructed leaked 

too badly and required much care to handle. The one 

DRAINAGE AT SIDE OF AREA 
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fillets, which can be renewed when worn. In future the 
hardwood lining will be rejihu-ed by old rubber belting. 

Where the dip of the workings is not sufficient to carrv 
the pulp freely along the launders, water is added from 
some underground source of supply. This is preferable 
to using water to thin the pul]) at the underflow of the 
cones or mixing box situated at the top of the bore 
hole, as the water has sub-sequently to he pumped to the 

surface. 
The cost of filling ]K*r ton of sand residue lowered, 

varies considerably from month to month, owing to fluc¬ 
tuations in the tonnage, and the expenditure incurred 
underground in providing for current as well as future 
requirements. The costs incurred on the Simmer & Jack 
Proprietary mines during a recent period of nine months, 
are given in Table I. Table II illustrates more detailed 
operating costs for lowering 22,541 tons of sand during 
the month of November, 1912. These average costs 
include a considerable amount expended on preparatory 
work on areas where a large amount of filling remains 
to he done. It is probable that the monthly tonnage 
lowered will he increased soon. These two factors should 
appreciably decrease the cost per ton of sand lowered 

in the future. 

used was made of rubber cloth, weighing ^ oz. per sq.ft., 
was about 6 ft. high and 5 ft. in diameter, weighed about 
31/2 lb. and displaced about 5 or 6 lb. of air, thus afford¬ 
ing a net lifting force of about 2 lb. Illuminating gas 
is too heavy and pure hydrogen must be used; this comes 
in steel cylinders which can be taken underground. The 
balloon was controlled with a fish line and reel. Hydro¬ 
gen being explosive when mixed with oxygen, only elec¬ 
tric lights were permitted near the balloon, ('are is neces¬ 
sary to keep the balloon clean, as a small accumulation of 
mud will prevent its rising. 

•V 

Sfliagle-Screw Wire-Rope Clip 
The single-screw wire-rojie clip shown in the Journal 

of Apr. 4, 1914, p. 709, is an invention of A. Living¬ 
stone Oke, and should have been credited to him. 

In Klectric BlaMtioK Undersrronnd on a large scale. It Is 
good practice to handle the shots in groups, the detonators in 
each group being connected in series, but the various groups 
themselves being connected in parallel. (“Journ." Chem 
Met. & Min. Soc. of South Africa, October, 1913.) The num¬ 
ber of detonators in series is governed by the voltage of the 
circuit to be used, the number of groups in parallel Is con¬ 
trolled by the current available. 



908 THE ENGINEERING & MINING JOURNAL Vol. 97, No. 18 

[^llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll>llll>lllllllllll>lll>IUIIIIIHIIIIINIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIinilllllllllllllllllllllllllllllllllllllllIIIIIIIIIIM 

New designs for ore bins are always interesting and 
in many of the recently built large concentrators depar¬ 
tures from long held conceptions of ore-bin design have 
been noteworthy. Flat bottoms have taken the place of 
inclined-bottoms; bins of steel, of steel and concrete, 
and of reinforced concrete have superseded wood; a cyl¬ 
indrical bin is no longer a novelty. However, the Raker 
ty])e of suspended bin, illustrated in the accompanying 
photographic views and drawings, ditfers from most fa¬ 
miliar designs in that the weight hangs from instead of 
resting upon the sup]iorting structure. 

At first glance it would seem that the field for such a 
type of bin would be restricted to small plants and small 
eapacities, yet large steel companies are installing these 
bins for coke, ore and limestone, signifying that there is 
no such restriction and that such bins are being installed 
of enormous capacity. Four installations especially 

In the Baker design, the suspension piinciple is util¬ 
ized in the support of the containing structure, and the 
hopper-bin principle in the design of the bin bottom. 
The bin is supported by the usual construction of bents 
consisting of columns connected by a horizontal cross 
girder or strut. 'I'he containing structure is supported by 
two girders set at slight inclination from the vertical, 
the angle of inclination being dependent upon the height 
and width of the container. Steel suspension rods are 
attached to the inclined girders. I'liese suspension rods 
support structural frames of triangular shape, the lower 
ends of two rods being attached to two corners of each 
frame. The bin lining, whether of wood, concrete or 
steel, is laid on the rods and structural frames. The 
length of rods and the depth of the triangular frame is 
so proportioned that a true ]>arabola having the width 
and depth of the bin, will quite closely approximate the 
location of the suspension rods and frame after they are 
erected. The bin lining support'd by the rods is per- 

Suspension 
■ 
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Rigid 
daftom Half 

Section Through Half Section 
^te Through Supporting 

Member 

WOODEN STORAGE BIN 

Suspensioi 
Rods 

Half Section 
Through Sate 

Rigid 

Half Section 
Through Supporting 

Member 

Rigid 
doftom 

Half Sect io 
Through Sate 

Protected 
Meta! 

Half Section 
Through Supporting 

Member 

STORAGE BIN FOR COAL CONCRETE LINED STORAGE BIN 
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''5oftom 

Continuous line of gates . 
entire length of bin 
Section Through Sate 

HEAVY-STEEL ORE STORAGE 
BIN 

FiC. Fig. 2. Fig. 3. Fig. 4 

Cross-Sections op Suvehal Types op Suspended Coal on Ore Bins 

worthy of mention are those at the plants of the Detroit 
Iron & Steel Co., Detroit, Mich., the Ironton Iron (^o., 
Ironton, Ohio; Marting Iron & Steel Co., Ironton. Ohio; 
and the Clinton Iron & Steel Co., Pittsl)ur<j:h. IVnn. 
These four installations comprise about 50 bins, and have 
a capacity of more than 5000 tons. 

Although the Baker bin, designed by Robert E. Baker, 
of Cleveland, Ohio, may be classified as a bin structure 
of the suspension type, it is in reality a combination of 
two well known forms of bin construction, the suspension 
and the hopper type. It is recognized that the suspen¬ 
sion bin affords the most economical use of the construc¬ 
tion material, as the containing structure is supported by 
materials in tension, no effort being made to resist bend¬ 
ing. 

Bins of this type are, as a rule, built with the con¬ 
taining structure approximately parabolic in cross-sec¬ 
tion. It is also generally recognized that the hopjier-type 
bin, although more expensive to build than the suspen¬ 
sion type, is more satisfactory in operation. The con¬ 
struction may be such as will permit the complete dis¬ 
charge of all materials contained in the bin. 

mitted to bend. The structural frames being of rigid 
construction support the bottom lining rigidly. 

It is apparent that this di'sign offers some distinct ad¬ 
vantages. 4'he sides of the bin supported by the sus¬ 
pension rods are at a steep angle, 00° or more from the 
horizontal. The bottom lining may be built at an angle 
from the horizontal sufficient to insure the movement of 
material. The bottom being rigid may be provided with 
discharge gates at intervals as desired, oi may have a 
single discharge opening running the entire length of the 
bin and controlled by a continuous line of gates. These 
features insure a free-flowing bin which may be complete¬ 
ly emptied without resorting to hand labor or mechanical 
appliance's to loosen “hangups.” The bin may be built 
of wood, concrete, or steel, or a combination of these ma¬ 
terials. 

An example of this is the figure in the accomjianying 
sketch showing a cross-section of a concrete-lined bin, 
the concrete lining being laid on sheets of protected 
metal. The lining supported bv the rods is subject to 
bending, and to avoid cracking the concrete lining is pro¬ 
vided with a series of grooves, these grooves being after- 
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ward lilled with an asphaltum compound. The bending, desirable to use steel for the entire construction. Such bins 
therefore, takes place at the lines where these grooves are made of a maximum capacity of 13 tons of iron ore 
are provided, leaving the concrete lining at other places per foot of length. The first cost of this type of bin con- 

nisrHAUGK Side of SrsT’ExnFo Oue-Btx Txstalt.atiox at a Steel Plaxt 

intact. The bottom lining is rigidly supported, and 
( racking of concrete is, therefore, prevented. 

Wluwe the bins are used in conjunction Avith an iron 
blast furnace, the severe service requirements make it 

struction is said to be as low as any of the older forms. 
Owiri" to the fact that the parts are largely shop built, 
the erection may be made in a remarkably short space 
of time. 

Suspended Oke-Bin Installation at an Ikon Blast-Furnace Plant 

Eng.&Min.Journal 
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Among the new devices which have lately been offered 
to mill operators, the Deister classifier may be men¬ 
tioned as one likely to be of service. It is intended to be 
fastened to the bottom of a launder, and consists of an 
outer cone, in which is placed a number of smaller cones, 
which are slotted from apex to base, the upper cones 

Deistek Hydraulic Classifier 

containing a greater number of slots than the lower. 
These slots are staggered, so that none of the openings 
occur directly over or under each other. 

Near the bottom of the principal cone, an annular 
chamber is formed in the casting, through which water 
under pressure is let into the cone chamber, passing 
through small holes. The discharge is in the apex of the 
cone. The device is simply a hydraulic cone, but the 
advantage is that the upward moving water is so broken 

up that there is no possibility of a current, and all parts 

of the cone arc able to (lassify with e(|ual efficiency. They 
arc inexjiensive and can be used in large numbers and 
easily placed at most convenient points. It is said that 
many are in use at the ^Niiami mill, giTing encouraging re¬ 
sults. The cones arc made by the Deister Machine Co., 
of Fort Wf.yne. Indiana. 

^ Hew Ps^FOmeteip RecoirdleE" 

The problem of automatically recording the reading.^ 
of thermoelectric pyrometers has always been more or less 
difficult. A trouble.some feature has been the ink pad. 
which has not always been satisfactory because of blurred 
dots or dashes appearing on the record, or perha])s dashes 
being made where dots should have been, and vice versa. 
Patent claims have been filed by the Thwing Instrument 
Co., 445 North Fifth 8t., Philadelphia, Penn., covering 

a new ty))e of n'corder for u.se on such jivrometers, and 
known as the “('apillarv Ink Pad” recorder. 

As shown in the sketch, a horizontal plane of bra.ss. 
mounted above the drum carrying the chart, contains a 
circular ink well C and a V-sha))ed groove D, the ])osi- 
tion of the latter corresponding to the arc through which 
the needle E travels. The groove is open at the bottom 
permitting the needle E to be depressed through the 
groove upon the chart below. As the inkwell C is filled, 
the ink spreads by capillarity to the other end of tin- 
groove, .1 film of ink separating the needle and the chart. 
The depiessor arm G is attached to a lever on the face 
of the clock, the clock also being used to drive the drum 
carrying the chart. Underneath the depres.sor lever is a 
contact wheel having regularly spaced teeth, with a grad¬ 
ual rise and abrupt drop. As the lever travels on the rise 
of the tooth, the arm G is raised, tilting the lever so 
that the bar B is brought down upon the needle fJ, which 
passes through the ink in the groove and records a dot 
upon the chart. As the depre.s.sor bar reaches the summit 
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witlhi Dooff* 

The accompanying illustration represents a skip con¬ 
structed by the Orenstcin-Arthur-lvoi)pel Go. for an Adi¬ 
rondack iron mine. It is apparently intended for operation 

SwEKTi.Axn Fii.tki; Press 

of the tooth, it drops abruptly into the bottom of the next 
tooth, drawing G downward and causing B to rise, 
pctroiittiiig the needle to swing freely above the 
cliart 1) and to assume a dilferent position corresponding 
to any change in temperature measured by the thermo¬ 
couple. The ink will not follow the needle down to the 
chart, neither can it be jolted through the groove by 
excessive vibration. As the time re<|uired to make a dot 
upon the chart need not be more than a second, a long 
period of time can be allowed the needle to assume a tem¬ 
perature position before a second record is made, or a 
large number of records per minute can be made. 

Several advantages are claimed for such a recorder 
over one which must return periodically to an ink supply 
placed at one side of the chart. The fretiuency of record 
is higher with the capillary type of ink ])ad, as the needle 
is always in circuit with the thermocou])le and is always 
at the correct position for temperature record, it being 
merely a matter of the frequency with which it is desir- 
able to depress the needle. With the capillary ink pad, 
which has been used for about a year, it has been possible 
to secure practically a continuous line of the rising and 
falling temperature, with three records i»er minute. 

Tlhie Sweetl&imd SelfoDtiampis^^ 
Filter 

The filter here described has for a filter body a cylin¬ 
drical shell with filter leaves of circular form spaced from 
3 to 5 in. from center to center (depending upon the 
thickness of cake to be formed), the plane of the leaves 
being at right angles to the axis of the cylindrical shell. 
Since the ends of the shell are flat, no void space remains 
in the filter chamber after the cakes are formed, other 
than the small feed channels at top and bottom, which 
serve to distribute the slime pulp, or sludge, and wash 
water. Therefore, in operating the filter, it is only neces¬ 
sary to force the sludge into the filter body until the cakes 
Iniild up to the necessary thickness, then shut off the 
sludge-feed valve and simultaneously open the wash-water 
valve. Of course, a barren-solution wash may be applied 
if desired, in which case the cakes are first formed, then 

Skip for Flat Txcltxe 

on a flat incline and has its top open and its front closed. 
Dunqiing takes place through the front which is normal¬ 
ly closed by a swinging door. The side bars are pivoted 
at the rear or bottom as usual and the cross-bar ])ressing 
against the strajis projecting from the door keep it 
pressed tightly against the skip body. When the skip 
swings down to dump, the cross-bar slides up the spring 
straps on the door and the d<M)r hinged at its top, swings 
out and allows the ore to discharge. On starting to lower, 
as the skip regains its normal position, the cross-bar 
slips down on the straps and locks the door; the straps 
are looped out to form a stop, so that the bar cannot 
drop too far. The capacity of the skip is G8 cubic feet. 

There Are 14 Draeser Helmetn in The Cieur d’ Alenen. 
distributed, according to the 1913 Report of the Mining In¬ 
dustry of Idaho, as follows: Hecla mine at Burke, three: 
Green Hill-Cleveland mine at Mace, two; Morning mine at 
Mullan. two: Last Chance mine at Wardner, two; Bunker 
Hill & Sullivan mine at Kellogg, five. 

the sludge-inlet valve is clo.sed and barren solution is 
turned in until the strong liquor is displaced. Finally 
the wash-water feed valve is opened, and wash water 
forced in until the barren solution is displaced. The 
filter is usually operated at 40 to .iO lb. pressure per 
square inch, and in no case does the pressure drop nor 
does the stream of effluent cease from the time cake form¬ 
ing commences until washing of the cakes is finished. 
The washing of cakes is positive and rajiid, and no prelim¬ 
inary washing by decantation is required. 

The mechanics of the filter are simple. The filter shell 
is divided on the horizontal center line into two halves, 
(.ne of which carries an inserted gasket to seal the joint. 
The u])|)er member carries the filter leaves, each of which 
is held in place by a cap nut on top. Each leaf discharges 
its filtrate into a main conduit through a pipe connection 
];rovided with a shutoff cock and glass delivery tube. 
The lower member is hinged to the upper one so as to 
swing open to allow the cakes to be discharged into a car 
or conveyor under the filter by reversal of current in the 
leaves. Even reversal of current is not absolutely neces¬ 
sary for discharging, since the leaves are so readily ac¬ 
cessible to the operative from alongside the open filter 

that he may quickly discharge the cakes by means of a 
fiat paddle inserted between the leaf and cake. 

If desired, the moisture in the cake may be reduced to 
a low percentage before discharging by means of com¬ 
pressed air, so that where water is scarce little is lost 
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in tlie oakes. If the cakes are of granular material, they 
mav slide off the leaves immediately when pressure is 
released, so that they follow the lower member of the 
filter body as it opens and the contents are dumped when 
the lower shell is inverted. 

The two halves of the shell are locked in closed position 
by means of bolts mounted on eccentric shafts. These 

The Sweetlaxd Filter Press 

bolts are operated simultaneously by a half turn of the 
eccentric shafts, which either tighten or loosen all the 
bolts, depending upon the direction in which the shafts 
are turned. A vertical hydraulic cylinder at one end of 
the filter turns the eccentric shafts by means of connect¬ 
ing-rods extending from the crosshead above the cylinder 

Shut-off 

to the cranks at the ends of the shafts. The lower mem¬ 
ber is swung open or shut by means of a hydraulic cylin¬ 
der at either end. 

The time required to unlock a filter of 1000 si].ft. leaf 
area and swing it wide open is less than two minutes, and 
the same length of time is required for closing and lock¬ 
ing. If it is desired to remove a leaf for repairs or re¬ 
newal of cloth it is necessary only to remove a cap nut 
from the top of the stem of the leaf, withdraw it from the 
filter body and insert a newly cohered one. All leaves are 
alike and interchangeable. 

The automatic control of the mechanical operation 
adapts this filter especially to units of large capacity, 
although small ones are also built having a lever-operated, 
eccentric shaft in place of the hydraulic device. 

This filter, which is made by the Sweetland Filter Press 
Co., 1317 Singer Bldg., New York City, has been exten¬ 
sively adopted in the chemical industries where large 
capacities made low labor costs imperative. A lead-lined 
press has been installed by the Mellon Institute, Pitts¬ 
burgh, for experiments in copper metallurgy. 

These lead-lined filters promise to be of special inter¬ 
est, since much of the future of the metallurgy of copper, 
nickel, zinc, and lead, seems to lie in wet methods, where 
acid solutions will be used which would soon corrode iron. 

Hew 

A new chloridizing furnace, of the rotary type, known 
as Sutcliffe’s patent chloridizing furnace, is about to be 
introduced into this country, one having been in opera¬ 
tion abroad for some time. 

It consists of two separate rotating drums, with the 
combustion chamber between them. In (me drum, into 
which the mixture is fed, the preheating and oxidizing 
roasting is effected, while in the second drum the miner¬ 
al is retained for the necessary reactions to take place. 
The drujn^ revolve at a slow sjieed and as the ore is be¬ 
ing constantly turned over by the rotary motion, no 
rabbles or stirrers are required, and consequently the 
furnace can be operated at a higher temperature than is 
ordinarily the case. This is claimed to be a distinct ad¬ 
vantage on some ores containing small quantities of pre¬ 
cious metals. 

The period for the reaction can be varied at will, the 
mineral being under treatment for 2 to 12 hr. and the 
temperature varied as desired. In some cases, without 
undue elevation of temperature in any part of the ap¬ 
paratus the ore can leave the furnace at a temperature of 
750° F., permitting, if desirable, further reaction to take 
place in the wagons. The furnace is of such a form that 
it can be constructed in either large or small units; 
thus either 50 or 250 tons ])er day can be treated in one 
luiit. The operation is automatic from the feeding to 
the discharge. 

In the larger units, where a large mass of mineral 
is being treated, great economy in salt is effected, as the 
chlorine has h‘ss chance of escaping without {*oming in 
contact with the ore particles. Because tl.e labor is con¬ 
fined to oversight, it is clainu'd the apparatus will per¬ 
mit of low-grade ores being treated on a large scale, which 
could not otherwise be treated economically. The heating 
of the furnace may be by either gas or oil. 

A Sutcliffe furnace for treating 100 tons per 24 hr. 
has been installed in Europe at the works of the ITsines 
a Cuivre TTemixem, near Antwerp, on pyritic ore running 
3% Cu, and is said to be giving excellent results, the 
copper contents being rendered solulile down to 0.03%, 
with fuel consumption 2%. Sufficient acid is being re¬ 
covered from the condensing tower for the subsequent 
leaching of the chloridized mineral. The patents controll¬ 
ing this furnace, which is the invention of E. R. Sutcliffe, 
are in the hands of Sutcliffe, Speakman & Co., Ltd., of 
Ticigh, Lancashire, England, represented in America by 
the American Grondal Co., 50 Church St., New York. 
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N- Y. Sectioia Meetii:&^ of Ameri® 
caE^ Is^stitote of 

The New York Section of the American Institute of 
Mining Engineers held a meeting at the p]ngineers 
Society Building, Apr. 22 at 8:30 p.m. The subject 
was “Sanitation in Mining and Metallurgical Opera¬ 
tions.” T. T. Read, secretary of the New York section 
of the Institute, presided. S. IV. Luther, surgeon in chief 
for the New Jersey Zinc Co., read a paper on the “Organ¬ 
ization, P]quipment and Results Accomplished at Palm- 
erton, Penn.” Mr. Luther stated that his (‘ompany 
was endeavoring to select healthy men; all those en¬ 
gaged being, before their employment, examined to see 
that they were fit for the work they were required to per¬ 
form. Pivery month, they were examined to see whether 
they had any occupational diseases in ])rcK;ess of devel¬ 
opment and every six months a more thorough examina¬ 
tion was made to see whether any nonoccupational in¬ 
capacity or disease had developed. In every case, the in¬ 
tention was not to fit the men to the work so mu(*h as to 
select the work suitable to physical condition of the man. 

Many of the diseases found in workers are only occu¬ 
pational in their development, the diseases were already 
in existence before the men were employed in the work 
in question. It is the aim of the Zinc company to ex¬ 
clude such men from its employ. It is endeavoring to 
make the men take an interest in their health and to 
that end, is distributing Tolman’s “Hygiene of the AVork- 
er,” a hook which, being free of technicalities, can be read 
by most of the men. It is also supplementing it with a 
book of its own. 

In the belief of Mr. Luther, zinc is not ])oisonous, 
though it has been often asserted to cause occupational 
diseases. The so called “zinc shakes” may he due to carbon- 

monoxide poisoning which, of course, is not uncommon. 
Copper api)ears to he the cause of “shakes” among brass 
workers and not zinc. Apparently zinc oxide causes a 
drying of the mucous membrane, hut pneumonia is rare 
among zinc-oxide workers. Gastric troubles are declared 
to he due to oxide of zinc by men who work in the hag 
room. The trouble seems to occur frequently in work¬ 
ers elsewhere, who are com])elled to find another source 
for the ailment. The tendency is to rate all diseases as 
occupational. 

The company at first thought it impossible to induce 
the men to wear respirators. After a visit to the Pullman 
Company, the doctor realized that the objection to respir¬ 
ators was insuffi(*ient to make their wearing inadvisable. 
AA'here men are notified, on being engaged, that respira¬ 
tors must he worn and the wearing enforced, there is 
little difficulty in obtaining eompliance with the regu¬ 

lation. 
AA'ith 2000 men regularly employed since l!M)8, there 

have been only nine wcupational fatalities. There have 
been several cases of earbon-monoxide poisoning, even 
though the workers in front of the furnaces are shielded 
by a moving screen and a hood placed above the furnace 
front to carry the escaping flame upward and away from 

the men at work. 
There are always eight men in the first-aid squad, taken 

from all over the works. Regularly, two of these men 
are replaced |)y two others till now there are sixty men 
who have received training. The Schaeffer method of 

res})iration for immediate, and the pulmotor treatment 
for later use is taught to all men in the squad. 

In the washrooms of the company the monte-hahits are 
su}:)erseding lockers. A wire basket is provided for the 
man’s dinner pail and four hooks in the bottom of the 
wire basket are provided for clothes. 

C. L. Close, manager of the Bureau of Safety and 
Sanitation of the United States Steel Corporation, gave 
a description of the sanitation work of that company and 
its subsidiaries. He said that the corjioration was prob¬ 
ably about to cease the installation of wash basins, be¬ 
lieving it somewhat ill advised to condemn the common 
roller towel and then permit a dozen or more to wash in 
a single basin. Showers will be used instead for such 
ablutions. At the Lambert plant, of the H. C. Frick 
Co., a sample house has been fitted and nurses placed in 
charge. These are teaching the women folk of the 
villages how to keep house, to cook, to sew, to purchase 
(ommodities, to care for the garbage and to reduce the 
fly pest. The classes in this home are object lessons of 
great value to the foreign miners. 

t’. F. Rand wa.s to give an address on the mines of 
his corporation at Daiquiri, Cuba, but as he could not 
be present, the chairman read it for him. He stated 
that in 1901, when operations commenced, the malaria 
percentage was 123%, some of the men being down 
twice in one year with the disease. In 1911, owing to 
preventive measures the morbidity rate was 52%. Then 
yellow fever became prevalent in Cuba and the United 
States’ authorities took charge of the camps and in 1012 
the rate of malaria infection had dropped to 4%. A 
commodious hospital provided by the company has been 
abandoned for a much smaller building, though for a long 
time business for the doctors has been provided by the 
men from the sugar plantations nearby. 

The discussion was mostly on the need for sanitation 
in mines, ankylostomiasis, tuberculosis in general and sili¬ 
cosis in particular, and even drifted into such alien sub¬ 
jects as accident prevention. 

Mew Bills Alfectisa^ Miisiiz&g 

AA'ASIIIXGTOX COIIUKSPOXDKXCE 

A group of important bills relating to mining are now 
before Congress, as a result of the work of the past week. 

Representative French has reported from the Com¬ 
mittee on Public Lands of the House a bill to provide for 
the disposition of the surface of lands withdrawn, classi¬ 
fied or reported as containing phosphate, nitrate, potash, 
oil, gas or asphaltic minerals. The bill provides that 
these substances shall make lands eligible for location and 
entry under the nonmineral land laws of the United 
States, except that no desert entry shall contain more than 
IGO acres. AAdiere land is acquired in this way the United 
States may reserve the right to the deposit of minerals of 
the kinds specified and may allow prospectors to patent 
or obtain the right to mine and remove these reserved 
deposits. 

The hill goes on to specify that: 
Upon satisfactory proof of full compliance with the pro¬ 

visions of the laws under which the location, selection, entry, 
or purchase is made, the locator shall be entitled to a patent, 
which shall contain a reservation to the United States of the 
deposits on account of which the lands so patented were 
withdrawn or classified or reported as valuable, together wMth 
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the right to prospect for, mine and remove the same, such 
deposits to be subject to disposal by the United States only 
as shall be hereafter expressly directed by law. Any person 
qualified to acquire the reserved deposits may enter upon said 
lands with a view of prospecting for the same upon the ap¬ 
proval by the Secretary of the Interior of a bond or under¬ 
taking to be filed with him as security for the payment of 
all damages to the crops and improvements on such lands by 
reason of such prospecting, the measure of any such damage 
to be fixed by agreement of parties, or by a court of compe¬ 
tent jurisdiction. 

Mr. Gronna has offered the following bill, which has 
just been reported from the Senate Committee on I’ublic 
Lands, with an amendment as indicated : 

That the application of a person to make entry under the 
homestead or desert-land laws shall not be denied because 
he has heretofore made entry or entries under such laws if 
prior to the filing of such application he has lost, forfeited, 
or abandoned such entry or entries without obtaining title 
to the land so entered: Provided, That such applicant shall 
show to the satisfaction of the Secretary of the Interior that 
the prior entry or entries were made in good taith, were lost, 
forfeited or abandoned because of matters beyond his con¬ 
trol, and that he has not speculated in his right nor com¬ 
mitted a fraud or attempted fraud in connection with such 

prior entry or entries. 

Mr. Foster, chairman of the House Committee on 
Mines, has offered the following bill: 

That the Secretary of the Interior is hereby authorized 
and directed to establish and maintain in the several import¬ 
ant mining regions of the United States and the Territory of 
Alaska, under the Bureau of Mines and in accordance with 
the provisions of the Act establishing said bureau, 10 mining 
experiment stations and 15 mine-safety stations, movable or 
stationary, the province and duty of which shall be to make 
investigations and disseminate information with a view to 
Improving conditions in the mining, quarrying, metallurgical 
and other mineral Industries, safeguarding life among em¬ 
ployees. preventing unnecessary waste of resources, and 
otherwise contributing to the advancement of these in¬ 

dustries. 

w. 

Kv Lewis H. Eddy* 

The provisional protection of the communities of 
Yuma, Ariz., and El Centro, Calif., against Mexican 
invasion, afforded by Governor Hunt, of Arizona, in or¬ 
dering the state militia to the Yuma field, pending the ar¬ 
rival of U. S. troops, was as es.«ential to the safety of min¬ 
ing industries as to the irrigation and commercial in¬ 
terests, Immediately upon receipt of the news of the oc¬ 
cupancy of Vera Cruz by U. S. naval fories, representa¬ 
tive citizens of Yuma appealed to the governor for mili¬ 
tary protection of Colorado River, realizing that while 
troops had been sent to Calexico, on the Mexican border, 
10 miles south of El Centro, those troops could afford no 
immediate adequate protection to the Government irriga¬ 
tion sy.stem and Colorado River between Yuma and the 
point where the river ceases to form a boundary between 
Arizona and Mexico and flows into Mexico. The head- 
gate of the irrigation canal is within eas\ reach of the 
Mexican line. The dam, siphon intake, and the pumping 
station for the mines in the Ogilby district, Calif., are all 
within the compass of a few miles. The river runs in a 
southwest course from the dam to Yuma and then turns 
abruptly to the ivest for about five miles, then south¬ 
west to the point where Arizona, California and Mexico 
conjoin. 

In the absence of military protection the Mexican 
soldiers, numbering about 300, stationed in Mexico within 
20 miles of Yuma, could easily destroy the entire rec¬ 
lamation system and mine pumping plant in the vicin- 

* Associate editor, “Engineering and Mining .Journal,” San 
Francisco, Calif. 

ity of Yuma by dynamite in the hands of a small detach¬ 
ment of men, whose escape to the desert in Mexican terri¬ 
tory could not be prevented. The resultant disaster would 
be inestimable. The entire country embvai ing the Yuma 
and Imperial valleys in Arizona and California would be 
flooded, causing destruction of life and property in ad¬ 
dition to destroying the source of water for power, min¬ 
ing, irrigation and domestic use. The Colorado River is 
now at flood, carrying an enormous volume of water. The 
oO miles of levees afford additional opportunity for dis¬ 
astrous work by the Mexican soldiers. 

Fortunately few of the operating mines are in the 
danger zone; but the important ojicrations of the Tumco 
and American Girl mines in the Ogilby district, 15 miles 
west of Yuma, on Ihe California side of the river, are de¬ 
pendent upon the pumjiing ])lant of the United Mines Co. 
for mining and domestic use. The i)lant is situated with¬ 
in a stone’s throw of the Mexican line and close by a Mexi¬ 
can customs house, wliere there are numerous idle Mexi¬ 
cans. The water is taken from the Colorado River and car¬ 
ried by pipe line to the mining canqis, a distance of 
seven miles. Besides the danger of being deprived of 
water the 200 or 300 Americans, including American- 
born Mexicans, employed in and about the mines, were 
under menace from a predatory band of what are known 
in the region as “bad Mexicans,” numbering about 20. 
These men have recently been supplied with 18 rifles, 
which have been kept hidden and ready for use. Tliey 
are unemployed and are chiefly ex-.soldiers, who had evi¬ 
dently grown tired of guerilla warfare without profit, 
and are ready for any depredation that would pay for the 
trouble. The fortunate feature of the silnation has been 
the loyalty of a number of ^[exican miners employed in 
the camps. These, with the Americans, are sufficient in 
number to wipe out the bad element in a fair fight, but 
they are not equal to guarding against assassination, arson 
and robbery. So the prompt action of Governor Hunt 
in providing protection at Yuma, almost coincident with 
the receipt of the news at Tumco and American Girl 
mines, of the incident at Vera Cruz, gave the miners and 
operators assurance, and no doubt prevented a raid on 
the mines. 

I visited Yuma and the mining camps Apr. 20 to 23 
and made personal inquiry and observation of the situa¬ 
tion. There was no excitement, no disturbance and com¬ 
paratively little serious street or camp talk over the situ¬ 
ation. The action of the citizens toward providing for 
protection was quiet and without public demonstration. 
Before the militia arrived, citizens assumed the duty of 
'/atching the river at the vulnerable points. The inter¬ 
esting feature of the whole situation is the large percent¬ 
age of American-born Mexicans and Indians in the Ari¬ 
zona militia. They are young men from the public 
schools and the Indian schools, closely associated in do¬ 
mestic life with the .\merican boys, and without doubt 
as dependable as the Americans. The people in the Yuma 
region had good cause for fear of Mexican depredations 
along the Colorado River, and they would have been un¬ 
wise to neglect immediate effort for proteetion. The en¬ 
tire region about Yuma and El Centro has been a danger 
zone for several weeks. Rut at the date of my leaving 
Yuma there was no need of further apprehension. The 
militia provides sufficient protection at present and will 
be in readiness to aid the regular army troops should the 
necessity arise. 
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George E. Baer died in Philadelphia, Apr. 26, aged 
71 years, after a short illness, whieh was, however, the re¬ 
sult of eonditions which had affected his health for some 
time. He was born in Somerset County, Penn., and re¬ 
ceived a fair education at local schools and at Franklin 
& Marshall College. His first venture was in the office 
of a local newspaper, of which he became part owner 
when still under 20 years old. He served with credit 
for three years during the Civil War. After the war he 
studied law and was admitted to the bar, in 1868, remov¬ 
ing to Reading, Penn., which was thenceforth his home. 

In 1870 he was ap])ointcd counsel for the Philadelphia 
(Sr Reading R.R. Co., and from that time on was con¬ 
nected with the company in various capacities. As coun¬ 
sel for the company, he became thoroughly familiar with 
its business, and in 18!):i, took a prominent j)art in the 
reorganization of the company. At that time he came 
into contact with the late J. P. Morgan, and ever since 
had been closely allied with him, and was, in fact, his 
agent in securing control of and managing the anthra¬ 
cite-coal trade. Under his advice, the Reading secured 
control of the New ders('y Central and arranged for close 
affiliation and cod])eration with the other anthracite 
roads. iMr. Baer dc'vised the organization of the Temple 
Iron Co., in which all the anthracite presidents were di¬ 
rectors, so that th(! Temple i)oard meetings were, in clfect, 
meetings of the anthracite trade, or could readily b(> 
made such on occasi(»n. 

In 1901, Mr. Baer was chosen president of the Read¬ 
ing and held tliat position up to the time of his death. 
At the time of the giaait anthracite strike of 1902, he as¬ 
sumed the Icadershi]) (d‘ the o])erators and steadfastly 
resisted the granting of the miners’ demands. He was 
by nature and conviction an autocrat, a believer in 
mono))oly and in the divine rights of ))roi)erty, and he 
voidd not give up what were really his honest convic¬ 
tions. It was at this time that he used the expressions 
which were widely circulated and made him a most un- 
ja.'pular man. As ])ublished tiiey read: ‘"The rights and 
interests of the laboring man will be looked after and 
cared for, not by the agitators, but by Christian men, to 
whom God, in his inlinite wisdom, has given the control 
of the proirerty interests of the country.” 

Mr. Baer was always a religions man after his own 
fashion and belief, and those words undoubtcdlv ex¬ 
pressed his sincere conviction. It was with great reluc¬ 
tance that he gave way to ])ublic ojunion—in which he 
did not believe—and consented to accejit the arbitration 
of the Anthracite (’oal ('ommission a])pointed by Presi¬ 
dent Roosevelt. 

In his later administration of tlu> Ueading affairs. Mr. 
Baer resisted all attempts to bring outside intluenees 
into the directorate. He also blocked the negotiations for 
the sale of the Lehigh Coal & Navigation t'o. to the Ne\v 
^ork. New' Haven & Hartford, desiring no outside in¬ 
terest to come into the anthracite held. 

Naturally Mr. Baer had no sympathy w'ith the agita¬ 
tion against the trusts and big business. He resisted all at¬ 
tempts at railroad and coal-trade regulation, and resented 
the modern spirit, though he said little about it. 

He w'as an able lawyer, familiar with all the details 
of the law, but not a great law'ver, since he never took a 

broad view. No man knew' more thoroughly than he all 
the business of the comjiany. 

Though living part of the year in Philadelphia, he al- 
w'ays retained his residence in Reading and was much in¬ 
terested in local affairs. He was proud of his “Pennsyl¬ 
vania Dutch” origin and had quite a collection of books 
and documents bearing upon the history of his people. 
He w'as an active member and former president of the 
Pennsylvania German Society, a member of the Reading 
Park Commission and many other civic organizations. 

Almost his last public appearance w'as at the impeach¬ 
ment trial of Judge Archibald, of the Commerce ('ourt, 
when he was a prominent w'itness in the defendant’s be¬ 
half. About a year ago Governor Tener appointed him a 
member of the Gettysburg Battle Celebration Commis¬ 
sion. Several years ago, in remembrance of his early col¬ 
lege career, he gave $50,000 to his alma mater, Franklin 
& Marshall College. 

He was president of the Philadeli)hia & Reading Ry., 
the Philadelphia & Reading Coal & Iron Co., the Central 
R.R. of New' Jersey, the Atlantic City R.R., the Reading 
Pa])er Mills Co. and the Keystone Coal Co. He w'as, in 
addition a director of the Lehigh & Hudson River Ry., 
the Allentow'n Terminal Ry., the Pennsyhania Steel Co., 
the Cambria Iron Co., tbe Allentow'n Iron Co., the (’am- 
bria Steel Co., tbe Reading Trust (’o. and the Pennsyl¬ 
vania Company for Insurances on Lives and the Granting 
(d‘ Annuities. He was also chairman of the Reading Iron 
Company. 

X 

OEa Essplosaves for 
Messaco 

WashrxoroN' CoiH.’KspoxnKXi'K 

It is under lood that the orders of the Treasury Depart¬ 
ment to renew the embargo upon all arms and munitions 
of war moving from the Unit(‘d States into ]\Iexico is 
intemh'd to aj))*!}' also to explosives such as are used 
in mining, notw'ithstanding that formerly these explosives 
were exem])ted from the general jirohibition applied to 
actual arms, gun])owder and fixed ammunition. This is 
expected ])ractically to close the lead mines in ^lexico. 
When the embargo on munitions of w'ar w'as originally is* 
sued during the administration of President Taft, the 
mine ojierators in northern ^lexico secured the exemption 
of dynamite, so that the continuance of the mining oper¬ 
ations W'as ])ossible. Now' this jiolicy is changed, in spite 
of the fact that the mineral exports of Mexico have con¬ 
stituted over one-half of total exports from that country 
during the ])ast hve years. 

Tasimaairaia 

'Pile mineral jiroduction of Tasmania in 1913 is re¬ 
ported by the De])artment of Mines as follows, the items 
being arranged in order of descending values: Tin ore, 
1967 tons; blister copper, 4569; silver-lead ore. 83.289 
tons; gold (including gold contained in blister copper 
and silver-lead bullion), 33,400 oz.; coal. 55,043 tons; 
osmiridium, 1262 oz.; copper and copper ore, 1967 tons; 
tungsten ore. 68; bismuth, 5; shale. 130 tons. 
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Misiieral Wastes asi^d L^osses 

Isn’t it about time that the mining engineers and other 
honest men who are engaged in tlie production of the 
mineral wealth of this country rise en masse and protest 
against the slander and ridicule to which they have been 
continually subject by the officials of the Bureau of Mines 
in the interests of that bureau? 

For instance the director of this bureau says in his 
last report: “It is a reasonable estimate that the present 
waste, in large measure unnecessar}', of mineral resources 
amounts to a national loss of not less than $1,00(),0()0 
per day.” In other words, the people who are engaged in 
the production of our minerals throw away, or waste, 
say $360,000,000 every year. The total value of all min¬ 
eral products produced in this country in 1912, in round 
numbers, was $2,243,000,000; so that on this basis our 
mineral losses woidd amount to only about 16%. Not 
a very bad figure after all. It would be interesting to 
know whether the Government itself carries on its busi¬ 
ness on such a close margin. But after all, does anyone 
know, and can they prove that even this amount is act¬ 
ually wasted? For instance, in the treatment of a 2% 
copper ore, say the tailings contain 0.6% of that metal, 
which cannot be saved, economically, is that a waste? 
It is a loss, of course, and one which every copper miner 
would endeavor to reduce; but it is not a waste. And yet 
what a deal has been said and written, and how cunningly 
have the ideas of loss in the production of a certain 
mineral, and iraste, been confused in the public mind. 
In the mind of a clear thinker the two terms have entirely 
separate and distinct meanings; but when certain meas¬ 
ures are to be carried, and certain impressions created in 
the public mind it is always easy and convenient to mix 
them. 

It is hardly necessary to refer to the many repetitions 
made in the report; but one has arrested my attention, 
viz., the alleged saving in gas and oil effected by the 
bureau in Oklahoma. For instance, on p. 19, we read: 
“The result in the latter state (Oklahoma) in a single oil 
and gas field has been a saving of natural gas valued at 
more than $19,000,000,” followed by the significant 
clause, “which is more than six times the aggregate cost 
of the Bureau of Mines since its establishment to the 
present date.” Again, on p. 22, we find: “Thus, for ex¬ 
ample, with the limited facilities available, the work of 
the Bureau of Mines during 1913 in stopping a part of 
the waste of natural gas and oil in Oklahoma has saved to 
the country a quantity of our highest-grade fuel oil, hav¬ 
ing a value to the people of more than $10,000,000.” It 
is a rather remarkable coincident that the saving on gas 
and oil should come out each to the ten-million mark; 
but it makes a nice round figure, and rolls easilv on the 
tongue. But it is certainly “some saving” as McCarty, 
the foreman, would say; and especially are we convinced 
of it when we look up the .statistics on the point, the 
latest available being those for 1912, and we find that the 
value of natural gas produced in Oklahoma was in round 

numbers $7,400,000. Assuming that the production for 
1913 had the .same value, then the bureau takes unto 
itself the credit of ])erforming the really astounding feat 
of saving to the people of that state $3,(}00,()0() more gas 
than they produced. 

In the matter of saving oil the records don’t show up 
«juite .so favorably. For the year 1912 the same state 
produced oil to the value of $34,600,000; and again, as¬ 
suming that the 1913 production was the same, then the 
l)ureau claims only $10,000,000 of it. But it is sbited, 
however: “That with increased facilities and engineers 
for carrying on such work the saving would have been 
twice as great.” That i.s, the bureau would have saved 
$20,000,000 worth. Thi.s, however, .seems rather a modest 
estimate, and in view of its other notable achievement, it 
seems not unreasonable to suppose, that by simply adding 
a few more engineers, it ought to be able to save it all. 

In order that the readers may not lo.se sight of the 
great importance of the subject, they are again reminded 
of it on ]). 32 of the report which goes on to say: “As 
it is, however, in many ])arts of the Oklahoma oil and gas 
fields the waste of natural gas that still continues is 
equivalent to $15,000,000 to $20,000,000 per annum.” 
My, my, how the losses do increase! It would certainly 
seem to be but a very modest request to ask Congre.ss to 
appro])riate the mere trifle of $30,000 to $40,000 to stop 
this enormous waste, and do it at once, because it seems 
to be increasing by leaj)s and bounds the oftener the 
subject is mentioned. 

There must surely be some })rovision made in the inter¬ 
ests of the gentlemen connected with the bureau render¬ 
ing them immune from the close .scrutiny of the postal 
authorities, or otherwise; there might be a ])retty state of 
affairs. 

Of course, radium comes in for honorable mention. 
But after all, what would a government rej)ort be worth 
nowadays without radium? IVhat other element have 
we that is better cahnlated to galvanize life into an ap- 
])ropriation bill which otherwise might experieiu'c con¬ 
siderable difliculties? Why, ev(‘rvone knows that we have 
no substitute, and as long as it occupies its ])resent haloed 
))osition in the minds of the general ])ublic it l)ays to 
work it to the limit. 

But when all is said and done it doi's seem like placing 
the traditional straw upon the camel’s ba(;k when it asks 
for $40,000 to carry out some “needed investigations of 
mine ventilation.” It does seem a pity that the bureau 
lias hitherto been so cramped in the matter of resources 
that it has been unable to secure the services of, say 
one man who can read and translate German, and an¬ 
other who can do the .same valuable service with French, 

and thus open up to the minds of the gentlemen in the 
bureau that vast mass of knowledge, careful experimental 
data and conclusions, which have been accumulated by 
.such bodies as the Preussischen Schagwetterkommission 
in Germany, or the thorough and painstaking labors of 
such investigators as MM. Mallard and l^e (Ihatelier in 
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France, not to mention dozens if not hundreds of other 
physicists, chemists and engineers in Europe. It would, 
indeed, be interesting to know just what the Bureau of 
]\lines proposes to add to the definite, exact knowledge 
that has at least been the common property of foreign en¬ 
gineers for a quarter to half a century. This idea of pro- 
})()sing all sorts of investigations and implying that they 
are undertaken to explore some hitherto unknown sub¬ 
ject, when well infoimed men know that the field has been 
thorouglily covered years ago, simply to build up a 
bureau, ought to he discontinued. 

Royal 1*. .1 akvis. 
Knoxville, Tenn., Apr. 7, J914. 

Hs MaUtes* wltSsi 

It seems to be an almost universally accepted fact 
that there is something the matter in the mining indus¬ 
try, and that conditions are stagnant or are getting worse 
rather than better. 

]\Iany writers have attem])ted to convince us as to the 
causes, yet shedding rays of hopeful light wherever pos¬ 
sible. We all want conditions to imi)rove, hut few of us 
can suggest remedies. And not one has been able to 
suggest or evei. outline a remedy to cure all the finan¬ 
cial ills of the prosi)ector. 

'I’o he sure, the dowsing-rod philosophers (hearing de¬ 
grees of D. Pli. or I). F.) claim that great prosperity 
may attend their disciples, hut these may he dismissed 
with an anecdote. 

11]) in Idaho, some years ago, a long-l)earded pros- 
]H*ctor with a short-time grubstake, and a genial Swed¬ 
ish ])arasite floated into camp. After dinner, he gave 
us a demonstration with a two-piece, cup-aml-hall-jointed 
divining rod; detecting with unerring accuracy, the loca¬ 
tion of a twenty-dollar gold ])iece, tem])orarily loaned by 
the inn-keeper. (4’he owner of the gold piece also kept 
tabs on same without the aid of a rod.) A ni(‘e-looking 
sample of rock with manganese sjM'cks, previusly deter¬ 
mined by my assayer to be worth about 2.03c. per ton, 
was pronounced to be “simply lousy with gold or silver, 
or both.” Our whiskered friend, remarking that he had 
been using his precious instrument for seven years, re- 
])laced it carefully in his bandanna, and proceeded on 

his weary search. As he disa])j)eared down the trail, we 
ohs(>rved a reverent silence, broken at last by tbe drawl¬ 
ing tones of the c-ani]) humorist, as he remarked ; “And 
the son-of-a-gun is slllJ wearin’ overalls.” 

'Phat is one thing that is the matter with the mining 
industry, and is a point amply covered by •Arthur ^1. 
Swartley, in the JornxAL, dan. 24, 1914, under the 
head of “Ignorance and Dishonesty”: Ignorance on the 
])art of “Whiskers,” and dishonesty of his (‘ompanion 
who manipulated one end of the rod and kej)t his meal- 
ticket valid. 

When a prospector does find something that seems 
Worth while, but needs capital to develop it to the de- 
gn'c of salability required by the strictly commereial, 
so called exploration companies, he is often in the posi¬ 
tion of the protagonist in the serial cartoon, who is in- 
varibly confronted by the question : “What you gonna 
do with it?” It is useless for the ])rospeetor to expeet Fed¬ 
eral aid in the way of indiscriminate wet-nursing of his 
projects. Such a course would tend to put a premium 

oji dishonesty. In my opinion, the prospector must de¬ 
pend, as heretofore, upon what may be called the “in¬ 
termediate promoter.” There is plenty of capital avail¬ 
able in small amounts throughout the United States, the 
possessors of which desire to invest in speculative min¬ 
ing ventures. The dishonest promoter has been wont 
to say of this class of investors: “There’s one born 
every minute.” That is just as true as ever, but the 
unspoken title of classification is scarcely as apt. The 
little fellows have been so educated by the exposure of 
the methods of the dishonest promoters and stock jobbers 
that they have promoted themselves out of the “sucker” 
class, as far as mining is concerned. The erstwhile fake 
promoters are either devoting their energies to other 
branches of industry, living on past proceeds, or strug¬ 
gling for a place in the bread line. 

We are now in the transition stage. Innovations in 
legislation follow one another in a steady procession. 
The warts, tumors, cancers, appendices and floating kid¬ 
neys are being excised from our body politic by the care¬ 
fully sterilized knives of the academic legislative surgeons. 
In some branches of our national industries, several ma¬ 
jor operations have been practiced almost simultaneously 
upon the same patient. Although every precaution has 
been taken, infection made impossible, and the several 
operations have been eminently successful; nevertheless 
the ])atient has succumbed to “surgical shock.” 

Although, we may say, generally speaking, that fin¬ 
ancial bacilli, microbes or germs are injurious to com¬ 

mercial industry, we should not lose sight of the fact 
that some of these micro-organisms are harmless and 
others are not only beneficial, but absolutely essential’ 
to the life of industry. Legislative surgeons, in their 
great zeal to sterilize business, often leave business hope¬ 
lessly sterile. 

Let us establish cultures of the bacilli which are bene¬ 
ficial to the mining industr}', study them carefully, and 
distribute sample cultures among the experiment sta¬ 
tions in the different mining camps. 

The promoter bacilli have been recognized and classi¬ 
fied from time to time. The beneficial type, if properly 
cultivated, Avill thrive to the point of enriching and re¬ 
storing to health the tissues it works upon. The malig¬ 
nant type, isolated and sterilized, will speedily diminish 
and approach the degree of extinction. A few of the 

Robin Hood type will undoubtedly survive to prey upon 
the stock jobl)ers, who, under the guise of eminent re¬ 
spectability, have always sought to shift the blame on 
the promoter, who “deceives” them. Old Robin Hood 
was a ])retty good sport, after all. 

Xew York, Mar. 9, 1914. William H. ^Ft’KiNLAY. 

In the report of E. A. Cappelen Smith’s lecture before 
the Electrochemical Society, there were the following 
stenographic errors: On p. 865, col. 2, second paragraph, 
for “seven shafts,” read “several shafts”; last paragraph, 
for “C’aO,” read “salt”; p. 866, second paragraph, for 
“Mn, 0.7,” rend “Mn, 0.07”: second column, the Ghuqui- 
cnmata tanks are 16 ft. high, not 15; and on p. 876, first 
]'aragraph, the drums are lined with stoneware, and not 
diiriron. Duriron linings were tried, but would not stand 
the solutions. 
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Con^solidated Copper Co. 

The initial payment of dividends at the close of the 
second (piarter of the year, and the completion of the con¬ 
centrator and of all construction and equipment at the 
mine for the production and treatment of at least 8000 
tons of ore daily, were the most important events in the 
operations in 1913 of the Ray Consolidated Copper Co., 
at Ray and Hayden, Ariz. The report for 1913 has just 
been distributed. Since the initial dividend, payments 
have been made quarterly at tbe annual rate of $1.50 

per share. 

Construction work for the year comprised the comple¬ 
tion of the coarse-crushing plant at the No. 2 shaft by 
the addition of a second crushing unit consisting of an 
additional crusher and set of rolls making the crushing 
equipment of this shaft a diqdicate of that at No. 1, a 
modern hospital for employees and their families, and 
change houses at each shaft. Throughout the last half 
of the year some important changes were made in the 
flow sheet of the mill and methods of operation. Other 
improvements outside of the concentrator were for the 
further development of water supply, a few dwellings for 
employees, and the addition of some minor equipment to 
the power plant. No further improvements are con¬ 
templated during the current year, outside of such small 
items of betterment and maintenance as will be almost 
wholly absorbed in operating costs. The surface equip¬ 
ment at mine and concentrator now stands as shown in 
the supplementary views accompanying this issue of the 

Journal. 
The total dividend disbursements amounted to $1,631,- 

504. A depreciation charge was made against general 
income, amounting to $276,727, this being the fir.st year 
that such a charge has been made; a charge of $236,739 
was also made against general income as a sinking fund 
for the redemption of outstanding bonds, as required by 

the terms of the company’s general mortgage, which 
provides for the setting aside of 10c. for each ton of ore 
treated, commencing with 1913. The new mining laws 

of Arizona increased the taxation on the property to 
$140,320, an increase of nearly $90,000 over the taxes 
paid in 1912, amounting to an increased charge equiva¬ 
lent to %c. per pound of copper produced. A noteworthy 

feature of the year’s operations was the “safety first” 
campaign, causing a marked decrease in the rate of acci¬ 
dents at both mine and mill; the rate of accidents has 
never been high at the Ray as compared with similar oper- 
tions of like magnitude. The average number of men em- 
jdoyed was 1576 at the mine, and 663 in the mill. 

The total gross prodiiction of copper was 54,158,309 
lb., equivalent to, after deductions for losses in smelting, 
52,341,029 lb. of copper, which yielded a revenue of 
$7,847,784, or 14.994c. per lb. The silver produced 
amounted to 70,842 oz., and was valued at $42,585, and 
the gold, 467 oz., at $9352, a total operating revenue of 
$7,899,721. Operating expenses were $5,402,502, and net 

profit for the year after crediting miscellaneous income 
and deducting interest on bonds and advances, was 
$2,675,193; the balance to undivided profits after de¬ 
ducting dividends, bond redemption and depreciation al¬ 
lowances, was $530,223. Sales and deliveries of copper 
for the year were made at the gross price of 15.371c.; or 
after deducting delivery charges, 15.201c. per lb. The 
difference between this 15.201c. and 14.994c. quoted above 

is due to reducing to a lower valuation the inventory 
price of unsold copper, at the end of the year, to 14 cents. 

At the mine no drilling or underground work was done, 
for the express purpose of developing additional ore re¬ 
serves, and no definite extensions of ore reserves were 
recorded, excepting in the vicinity of the No. 3 shaft in 
original Ray Central territory, where underground de¬ 
velopment in the blocking out of ore for mining disclosed 
an addition of 90,000 tons of ore, containing 3^% 
copper. The quantity of ore mined, including a small 
tonnage shi])ped direct to smelter, was 2,366,007 tons, 
containing 1.72% copper. The remaining re.<erve is 
estimated at 78,380,966 tons of ore, containing 2.2% 
(■opper. The total amount of develo))ment work done in 
1913 was 84,729 ft., a reduction of about 40%, as com- 
])ared with 1912. This brought the total undergroui'd 
development up to 71 miles, but deducting the openings 
destroyed by actual mining, the total remaining amounts 
to 46 miles still open and available for use. In 1913, 10% 
(J tbe total ore mined was taken from development work, 
compared with 29% in 1912, and 50%) in 1911; 33% 
of tbe total ore mined came from mining in active sto])es, 
compared with 45% from such sohrees in 1912, and 40% 
in 1911; 57% of the total ore mined was derived from 
reserve drawing, compared with 26% in 1912 and 10% 
in 1911. At the end of 1913 it was estimated that there 
were 5,000,000 tons of ore broken in the stopes. 

The cost of mining ore from all sources during 1913 
was 73.23c. per ton. This includes all fixed and general 
charges, as well as the cost of operating the coarse-crush¬ 
ing plant at the mine and loading the crushed ore into 
railway cars for shipment to the mill. The last two items 
of cost amounted to 3V^c. per ton, so that the net cost 
of mining ])roper, including a ])roper apportionment of 
all charges of every nature, was a little less than 70c. per 
ton. The results of completely mining out representa¬ 
tive areas of ground have shown productions up to 96% 
of the total estimated copper (‘ontent, as calculated from 
drilling and other development work. It must be said, 
however, that such results were accompanied by produe- 
tions of over 100% of tbe ore tonnage estimated from 
development, due to natural admixture of low-grade ore. 

At the mill, 2,365,296 tons of ore were treated, equiva¬ 
lent to an average of 6480 tons per day. The average 
copper content of this ore was 1.719% ; the average recov¬ 
ery, 66.09%, corresponding to 22.723 lb. of copper per 
ion of ore. Recoveries were adversely affected by a con¬ 
siderable amount of oxidized ore coming at times from 
upper levels, and also by irregular operations in last half 
of the year when improvements were being made. In 
1912 the average grade of the ore milled w^as 1.677% 
copper, but 22.9 lb. were saved per ton treated. The cost 
of milling was 51.93c. in 1913. The average grade of 
the concentrates, of which 53,745,937 lb. were produced, 
was 18.55% copper. High-grade ore, shipped directly to 
ihe smelter, contained 412,372 lb. of copper, bringing the 
total gross production from all sources to 54,158,309 lb. 
The average cost per pound of net copper produced, after 
making allowances for smelting and refining deductions, 
and crediting dividends from the Ray & Gila R.R. as a 
reduction of operating costs, but excluding credit from 
other miscellaneous earnings, was 9.7836c. per lb. This 
cost includes a charge of 121/2^. per ton of ore treated, or 
over %c. per lb. of net copper for the extinguishment of 
mine development expense. 
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Tlhie Memc&s!! Sita&tioim 

Hy the time this issue reaches our Western readers, they 
will have learned already more or less of the facts re¬ 
specting? the recent events in Mexico and especially will 
tliey know that what they have been gathering from their 
daily newspapers during the last fortnight has been large¬ 
ly not so. The way in which rumor mongers, headline 
writers and mischief makers generally have been misrep- 
nsenting things has been shameful and disgusting. 

The established facts are simply that Washington 
acted, on Apr. 20, with decision, and Admiral Fletcher 
took Vera Cruz with celerity. Then Washington was un¬ 
able to make up its mind whether this was an act of war 
or not. Huerta tried to deceive his people, Carranza 
behaved bombastically and foolishly, but Villa seems to 
l,ave displayed good sense. For a few days, there were 
fears for the Americans who had not come out from 
^Mexico and other places, but at length Huerta let them 
go and the danger of a general assassination of them 
passed. 

Also passed the lies about the American Embassy being 
burned, about a Mexican seizure of Laredo; and the non¬ 
sense of the sophomores of Yale University and the uni¬ 
formed rank of the Knights of Pythias, of Illinois, 
offering their services as volunteers for the invasion of 
Mexico; and the slump in the stock market which made 
V'all St. feel that the United States was going into a 
complete decline. 

On Apr. 27, it was announced that both the United 
States and Huerta had accei)ted the mediation of Argen¬ 
tina, Brazil and Chile, and in the following days it ap¬ 
peared that there was some hope not only that there 
would be no war, but also that the whole Mexican trouble 
might be cleared up. 

In the meanwhile, the mining business of Mexico being 
already at zero, outside of Sonora, could not fall any 
lower and remained in statu quo. Cananea and Xa- 
cozari shut down, but that appears to have been out of 
fear of local troubles in which the stormy petrels of the 
I. W. W. seem to have been stirring things. 

It is never possible to keep a jackass from braying, 
but incidentally it may be noted that the last fortnight 
has afforded ample opportunities for natural fools to ex¬ 
hibit themselves, and they have not neglected their 
chances. 

m 
Revisioint of t^e L&w 

The attention of Congress has been so engaged by other 
matters that the bill for a commission for the revision 
of the mining law has not progressed much. However, 
among mining men and among the engineering societies 
all over the country the subject is one of active discus¬ 
sion. There are radical differences of opinion. This is 
exemplified by the vote recently taken in the Mining & 
Metallurgical Society of America. 

As was to be expected, the members of that society 

are all but unanimous in the opinion that the mining law 
should be revised thoroughly, not in a merely piecemeal 
way; also that the law of the ajiex should be abolished. 
That it should be possible to lo< ate a mining claim re¬ 
gardless of a discovery of mineral is also the consensus 
of opinion. 

L^pon other important questions, however, there was a 
\ery close vote. Thus, one party advocated the hold¬ 
ing of a mining claim only so long as the specified de¬ 
velopment work should be performed, while another party 
desired to see provision made for the patenting and ac¬ 
quiring of absolute title to the property. The latter 
party was in the majority, but the vote was so close as to 
indicate that if the opinion of all mining engineers could 
be secured that opinion might be either one way or the 
other. 

One i)arty would like to see a uniform type of mineral 
location covering all classes of mineral deposit, whether 
lode, ])lacer or anything else; in other words, a location 
after the manner of the Mexican mining law. Another 
party desires to see placer locations limited to deposits of 
loose material above solid bedrock, but with a preference 
in favor of the locator to any lode that might be discov¬ 
ered on his placer ground. Manifestly, these people do 
not desire to depart very far from our present distinction 
between lode and placer locations. This party in the 
Mining & Metallurgical Society was in a substantial 
majority. 

The above different expressions of opinion illustrate 
the nature of the problems that a congressional mining 
commission will have to consider. Indeed, its problems 
will be a great deal more serious, inasmuch as it is cer¬ 
tain that outside of the engineering societies there will 
not be the same degree of unanimity rev>pecting the de¬ 
sirability of abolishing the law of the apex. 

THe As&acos&da-Ii^teri^ational 
Coi:&solialatioi:& 

It was announced last week that arrangements have 
I'een made, subject to confirmation by the respective 
stockholders, for the purchase by the Anaconda Mining 
Co. of all the properties and business of the International 
Smelting & Refining Co. The stockholders of the lat¬ 
ter company are to get 3.3 shares of Anaconda for each 
share of International, plus a dividend of $2 per share, 
the latter being the usual International dividend for 
the first quarter of the year. 

The International Company is capitalized at $10,000,- 
000, i.e., 100,000 shares of $100 each. This stock was 
issued at par, but has since been selling at about $110@ 
115. Dividends at the rate of 8%, or $800,000 per year, 
have been ])aid. The Anaconda company has an author¬ 
ized issue of 6,000,000 shares of $25 each, of which 4,- 
332,500 have been issued. In order to buy the Inter¬ 
national company, 330,000 additional shares must be 
issued. The principal stockholder of the International 
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company is the Amalgamated Copper Co., which owns 
43% of its stock. At the end of 1912, the Amalgamated 
owned about 3,064,000 shares of Anaconda. Amalga¬ 
mated’s interest in Anaconda will therefore be increased 
by about 142,000 shares if the present pending contract 
be confirmed. 

According to a circular issued this week by the direc¬ 
tors of the International Smelting & Refining Co., the 
construction of the lead smelting works at Tooele, Utah, 
the purchase of lead ores now in stock at that plant, the 
construction of the lead refinery at East Chicago, and the 
money necessary to carry the metals in process, has re¬ 
sulted in an indebtedness of about $9,000,000, to which 
must be added about $2,500,000, required to complete 
the new smelting plant at Miami, Ariz. Appeal to the 

company’s own stockholders or to the public for the 
money required to liquidate the indebtedness, or in other 
words, provide the company with adequate working cap¬ 
ital, and the funds for the new construction was not con¬ 
sidered to be opportune at this time. On the other hand, 
the Anaconda company had ample resources, and its ac¬ 
quisition of the International’s business was considered 

to be desirable. 
Apparently, the International went into the silver-lead 

smelting business without adequate working capital, and 
has been carrying a large stock of ore with borrowed 
money. Anaconda assumes this obligation and also the 
building of the new smelting works at "'[iami, Arizona. 
Just how these will be capitalized has not been an¬ 
nounced. The most profitable part of the International’s 
business has been the Raritan refinery, which has been 
greatly enlarged since the International bought it and 
i-: to be still further enlarged. We gather that the Tooele 
smeltery has been somewhat of a disappointment so far, 
but it is a thoroughly modern and excellent plant and 
ought to do well when conditions improve in the lead 
market. The Miami smelting works, with long-time con¬ 
tracts for the Miami and Inspiration concentrates, ought 
to be a profitable plant. All of these plants will hence¬ 
forth have the benefit of the Anaconda’s metallurgical 
organization, which is the best there is. 

The trade seems to have been a matter of necessity on 
the part of the International company, while the Ana¬ 
conda management regards it as advantageous from its 
standpoint. It completes the integration of its busi¬ 
ness by the addition of full copper-refining capacity for 
its output and can undoubtedly swell International’s net 
earnings above what has heretofore been realized. 

Deatlhi Ratep 

The annual report of G. H. Bolin, state mine inspector 
of Arizona, contains a summary of the fatal and serious 
accidents occurring in the state between Dec. 1, 1912, and 
Dec. 1, 1913. The fatal accidents were 66; the serious, 
70. It is not stated on what basis an accident was classi¬ 
fied as serious rather than minor, l)ut a reading of th'^ de¬ 
scription of each such accident, indicates that they were 
all exceedingly serious, involving usually a broken mem¬ 
ber. The two most disastrous accidents were that on the 
Coronado incline of the Arizona Copper Co., in which 10 
men lost their lives, and the cave of the Miami workings, 
where five were killed by the concussion. 

The total number of employees in the state is given at 
13,933. It is not stated whether this number is based on 
payroll or on actual number employed, or whether it has 
been reduced to the 300,000-man-shift basis. As the fig¬ 
ures stand, the death rate was a little under 4')4 per 
1000. Assuming that the number of employees is some¬ 
what high and is not redueed to the 300,000-man-shift 
basis, which are probably the facts, and also that some 
deaths from small mines were not reported, the rate 
would be much higher. It is high enough, as it is—high¬ 
er than the average for the Unitetl States in 1912, and the 
rate for the United States is a national disgrace. 

TSiie Ps^oposedl ISlnmisaatioia 
• of tlhe Fiiraias 

We printed in our issue of Apr. 18 a discussion of the 
tendency in the Lake Superior mining districts to sub¬ 
stitute for the Finn miners, members of some other ra(*e 
less fractious. This is not the first mention of this 
movement; we are not aware how far it has progressed. 
We are inclined to think that the consummation of this 
intention is unlikely. At present, there exists among 
iron and copper mining operators a feeling of deep re¬ 
sentment against the race whose cooperation has made 
possible the partial success of the labor agitators. But 
as our correspondent ])oints out, labor is relatively plenti¬ 
ful just now. If laln,r should become scaree, the present 
resolution of the operators might be shaken. 

If no disturbances take place*, the memory of the late 
troubles will become increasingly less potent. And after 
all the Finn is an intelligent workman and a good miner. 

The closing of many large industrial enterprises in the 
north of Mexico will result in great suffering among the 
thousands and thousands of natives who have been em¬ 
ployed by them. With no wages coming in, their lot 
will 1)6 sad, indeed. There is no other work for them 
to turn to, they have no capital wherewith to go into 
agriculture, the hunting and fishing are scanty, and the 
opportunities of a bandit on the road are no longer con¬ 
siderable, the country having been so thoroughly skinneil 
already. However, this is one of the things that happen 
inevitably when industry is suspended. 

W. 

The suspension of copper production at Aguascalientes, 
Cananea and Xacozari will cut off all the copper ])rodu(- 
tion of Mexico except that of Boleo in Baja California. 
In 1913, this suspended ])roduction came to about 85,000,- 
000 Ih., or something like 4% of the world’s total. The re¬ 
cent absence of interest in the market by American con¬ 
sumers, however, indicates that a restriction of either 4% 
or 40% of the world’s cop])er production is immaterial. 

From many quarters in the West come reports of in¬ 
creased activity in mining, and best of all the idea seems 
to be to mine for ore rather than for customers for the 
properties. Statements by officers of the American 
Smelting & Refining Co. that it is getting more ore than 
for some time past are confirmatory of the talk that we 
hear in the West. 
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BY THE WAY I 
5 S 

The estate of D. 0. Mills, who died in 1910, has been 
oflicially appraised at $36,227,391. It is interesting to 
note some of Mr. Mills’ investments in mining and re¬ 
lated enterprises. Many of these securities are of high 
value, tliough not widely known. The appraiser reports: 
Cerro de Pasco Investment Co., 8800 shares, valued at 
$554,400; Cerro de Pasco Mining Co., 567 bonds, valued 
at $510,300; Guanajuato Power & Electric Co., 250 
bonds, $251,550; 1800 preferred shares, $180,000; 2700 
common shares, $81,000;' Alaska-^Preadwell, 21,450 
shares, $650,214; Alaska-Mexican, 37,675 shares, $618,- 
599; Alaska United, 15,475 shares, $150,571 ; Black 
Diamond Coal Mining Co., 14,942 shares, $112,065; Em¬ 
pire Coal & Coke Co., 273 shares, $118,776; Lackawanna 
Steel Co., 5500 shares, $313,500; Bunker Hill & Sullivan 
Mining & Concentrating Co., 49,224 shares, $1,239,600 
(par value, $10 per share) ; American Smelting & Refin¬ 
ing Co., 800 shares, $82,600; Oriental Consolidated Min¬ 
ing Co., 8572 shares, $72,862 ; Standard Oil Co., 600 
shares, $394,600; Tidewater Oil Co., 5000 shares, $500, 
000; Nevada Petroleum Co., 56,250 shares, $196,875; 
Union Iron Works Dry Dock Co., 133 bonds, $126,350; 
Virginia & Truckee Railroad, 31,141 shares, $622,833. 
Like most wealthy men, Mr. Mills could not help ac¬ 
cumulating some worthless stocks. Among these were 
124,500 shares of the Bessemer Consolidated Mining Co.; 
4680 shares. Black Warrior Copper Co.; 115,384 shares, 
British Guiana Gold & Transportation Co.; 8000 shares, 
British Guiana Gold Concessions Co.; 102,917 shares, 
Brunswick Consolidated Mining Co.; 12,250 shares, Fair¬ 
mont ('onsolidated Mining Co.; 20,000 shares. Holy 
Terror Mining Co.; 5000 shares, Nevada Salt & Borax 
Co.; 1000 shares. Pacific Rolling Mills Co.; $30,000 note 
of the Exploration Co. of New York. Not all of the 
“cats and dogs” were mining shares, as witness 6667 
shares of Automatic Clerk Co., 2200 shares of the Cotton 

Picker ('o., and others. 

The accomplished and entertaining writer of ‘‘Wall 
Sireet Paragraphs” in the Evening Povt is puzzled by the 
ap])arent contrariness of the markets for copper stocks 
and copper metal. Thus, on Apr. 28, he wrote; 

Today there was a reduction of y^c. a pound, following 
other recent reductions. Here we have an evidence of the 
curious manner in which the price of copper swings. Con¬ 
ditions Influencing: the copper trade all point to a softening 
of the market, and prices rise. Conditions influencing the 
trade point in the opi)osite direction, and prices fall. At 
the present time the statistical position is clearly in favor of 
an advance, and prices fall. 

The exjdaiiation is that there is not generally any con¬ 
trariness at all, but sini))ly bad rejiorting by the Wall 
8t. organs. Thus, the copiier market rises to 14'%c. 
Then demand falls off and prices recede on the selling of 
those who want to stdl. The big producers may not 
want to sell. Poorly informed re])orters quote the mar¬ 
ket at their last figure. At huigth, the actual market has 
declined to a figure where buyers are interested once 
more. The big producers meet them. Demand contin¬ 
uing, the price advances. The market is mobile, like the 
stock market, not fixed and periodic, like some commod¬ 
ity markets, automobile tires, for example. The daily 
newspapers reported on Apr. 28 that the price of copper 
had been cut to I4I/4C. Not so. In fact, the price of 

copper advanced on Apr. 28, on transactions by the big 
producers, to I4I/4C. from about 14%c. on the previous 
day, there having developed a strong buying demand 
from Europe. Copper shares also advanced on Apr. 28. 
Thus there was sympathy and no paradox at all. 

Ss 

James R. Marker, Highway Commissioner of Ohio, is 
reported as saying that bad roads cost the United States 
$7,500,000,000 per annum. He figures that the average 
cost of hauling one ton one mile on a good, hard road 
is 8e., w'hile the present average cost is 23c., and in some 
districts it is as high as 54c. There is no doubt respect¬ 
ing the economy of good roads, but such estimating as Mr. 
^Marker otters takes no account of the capital outlay 
necessary to get the roads. If the latter be built under 
the auspices and in the ways that have prevailed in the 
State of New York, there may he a loss of money instead 
of a saving. The matter is one of great importance to 
many mining districts, wherein wagon transportation is 
a high charge on ore production under present condi¬ 
tions, and where auto trucks can offer but little help 
until the roads are improved. 

I'*] 

The danger of the carbide lamp as a source of accident 
IS not wholly appreciated. While less likely to be the 
cause of an underground fire than is the candle, it is 
probably more dangerous around high explosives and is 
also capable of infiicting more or less serious accidents 
by itself. Thus, in the March Safety First, of the Ne¬ 
vada Consolidated, two minor accidents attributable to 
carbide are described. In one case, a man was changing 
carbide in his lamp after dark near an open light when 
the generated gas exploded and burned his face. In the 
other case, a quantity of spent carbide was emptied where 
a leak in a pipe line had made a puddle of water. A 
laborer threw a rail from his shoulder into the puddle 
and the mud of exhausted carbide, practically calcium 
hydrate, was splashed in his face and injured his eyes 
severely. 

There is a recent contribution on the “Copper Industry 
of the United States” in the Boston Globe, which will en¬ 
lighten the mining geologist. “By reason of peculiarities 
of climate, the accumulation of oxidized ores since., the 
United States became a nation has been stupendous.” 
The same contribution states that “Their great smelter 
plant” (i.e., of the Lake companies) “at Lake Linden. 
Mich., in spite of their utmost efforts to prevent loss, did 
lose a considerable percentage of pure copper. Some¬ 
times it was of so fine a quality that it floated on the sur¬ 
face of Lake Linden, although if one tried to scoop it up 
with the hand, it vanished.” Related to Macbeth’s weird 
sisters, without doubt. 

A head appeared above the hole in the desert, then the 
shoulders, finally the whole man, and he stood and looked 
out across the alkali waste, turning in a complete circle 
to scan the horizon. Then he stoo]X‘d to call down the 
shaft. “Come on up, boys, no sign of the boss yet, and if 
he does come hack now with his bloody automobile, it’s too 
late to hoist the muck. Sure, I told him to get a hoist 
and not a touring car.” [Using an automobile as a hoist 
in sinking on prospects has quite a vogue in certain 
camps.—Editor. ] 
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H. V. Winchell expects to sail for Europe this week. 

W. R. Ingalls has returned from a three weeks’ visit to 

the Northwest. 

Erich Benjamin has removed his offices to No. 61 Broad¬ 
way, New York. 

R. E. Cranston, of San Francisco, is in Montana on pro¬ 
fessional business. 

George Farish is examining the Black Bear proper«^v near 
Telluride, Colorado. 

Charles AI. Rolker has removed his office to 59a Eondon 
Wall, E. C., London. 

Col. John Carson, president of the Crown Reserve Alining 
Co., Cobalt, Ont., has left on a trip to Europe. 

Adolph Lewisohn & Sons announce the removal of their 
offices to the Adams Building, 61 Broadway, New A'ork. 

The offices of the General Development Co., the Aliami Cop¬ 
per Co. and the Kerr Lake Alining Co., have been removed to 
No. 61 Broadway, New York. 

Captain B. AI. Alitchell, president Conveying Weigher Co., 
New York, will sail Alay 6 on a business trip to England 
and the Continent of Europe. 

Persifor G. Spilsbury, general manager of the Aguacate 
Alines in Costa Rica, will sail from New York on Apr. 30 
for a month’s holiday in Europe. 

H. B. Wooden, general manager of the pipe and tank de¬ 
partment of the Redwood Alanufacturers Co., has returned 
from Butte, Alont., to San Francisco. 

D. AI. Liddell has been elected secretary of the New York 
fjection of the Alining and Aletallurgical Society of America, 
taking the place of L. D. Huntoon, who has resigned. 

James I. Long has resigned his position with the Alvarado 
Alining & Alilling Co., after five years’ service, and will devote 
himself to his personal business. His residence is in Los 
Angeles, California. 

A. W. Newberry has just completed examinations in El¬ 
dorado Canon, Nev., in Alohave County, Ariz., and in Johan¬ 
nesburg, Calif. He has left the Tumco mine and has as a 
present address, 321 Story Building, I^os Angeles, California. 

Wilbur H. Grant, formerly mining geologist for Spurr & 
Cox, Inc., American Smelting & Refining Co., and allied inter¬ 
ests, and the Tonopah Alining Co., of Nevada, announces that 
he has opened an office as consulting geologic engineer, at 
445 Holbrook Building, San Francisco. 

Lawrence Addicks will leave soon for Douglas, Ariz., to 
take charge of the research work of Phelps, Dodge & Co. 
in connection with the leaching experiments initiated by G. 
D. Van Arsdale. Air. Van Arsdale will also leave for Doug¬ 
las, this week, but will shortly resume charge of the com¬ 
pany’s research laboratories in New York. 

Professor R. H. Fernald, of the University of Pennsylvania, 
has been appointed a consulting engineer of the Bureau of 
Alines, in connection with the general technologic investiga¬ 
tions now being carried on by the bureau. Professor Fernald 
will go to Europe to investigate and report on recent im¬ 
provements in connection with gas producers in the de¬ 
velopment of metallurgical and power operations. 

P‘—..It.I.....mini.... 

Henry D. Pearson, one of the first to discover gold in the 
Bohemia District of Lane County, Ore., and a pocket hunter 
of renown in Oregon and California, died, Apr. 3, at the Sis¬ 
ters’ Hospital in Bakersfield, Calif., where he had gone for his 
health. 

Benjamin F. Warren died in Brooklyn, N. Y., Apr. 26, aged 
68 years. He was born in Philadelphia and graduated from 
the L’^niverslty of Pennsylvania as a civil engineer. Under 
his direction the first oil pipe line to tidewater was located 
and laid across Pennsylvania, and he also supervised the 
building of pipe lines in Indiana and Illinois. He was con¬ 
nected with the Tidewater Oil Co. for many years. 

George Eckard, a well known mining man in the Pinos 
Altos district. New Alexico, died Apr. 18, at the Silver City 
Hospital from injuries received from an accident Apr. 16 in 
the Hardscrabble mine, which was being reopened by him¬ 

self and J. A. Janes. Timbers were being let down an incline 
shaft and caught on the skidway, the bucket descending 
empty. Mr. Eckard was the first to ascend from the drift 
and was struck by the timbers which loosened at the vibra¬ 
tion of the cable. Numerous injuries resulted which caused 
his death. Deceased had been associated with mining in 
Pinos Altos for many years. 

Wesley Smith Guffey died in Pittsburgh, Apr, 22, aged 73 
years. Born in Westmoreland County, Penn., he had always 
lived in Pittsburgh or the vicinity. From the time of the 
discovery of petroleum in Pennsylvania he was active in ex- 
jtloration and development of oil and gas, and was the first 
man to undertake the piping of natural gas to lAttsburgh 
from the Westmoreland County fields. In many of his ven¬ 
tures he was associated with his brother. Colonel J. M. Guffey, 
He was generally successful and had acquired a considerable 
fortune. He was active and i)rominent in politics, but never 
lu Id office. 

^tlllHMIlilMlIiiliinilillMllllllllllltinnillllinillllMIHMI.... 

j SOCHETEES | 
....... 

liehigh I'lilversity.—The senior miners and geologists 
sju-nt Apr. 17 and IS at Franklin Furnace, N. J. The mine 
and mill of the New Jersey Zinc Co. were visited, as well 
as the old open-pit workings, and some neighboring quarries. 
.A. visit was also made to .Sterling Hill, where the company 
has recently opened up a shaft. The visits to this most in¬ 
teresting and geologically unique locality are always of in¬ 
terest, and the excellent miniiig and milling conditions 
observed are very instructive. There were nearly 30 men in 
the party, which was in charge of Doctor Aliller and Pro¬ 
fessor Eckfeldt. 

Colorado School of .MIucm—The 58 members of the graduat¬ 
ing class, together with the following members of the faculty, 
Doctor Traphagen and Air. Dittos, metallurgy; Professor Wolf 
and Air. Chedsey, mining; Professor Hawley, mechanical en¬ 
gineering, and Professor Hazard, electrical engineering, left 
Denver on Apr. 20 on the annual traveling school conducted 
by the institution for several years and one of its most im¬ 
portant methods of instruction. Doctor Patton, of the geol¬ 
ogy department, joined the class at Glenwood Springs. Stops 
to be made as follows: Colorado .Springs to study milling 
practice and the hydro-electric plant; Victor for mining and 
milling practice; Portland for geology and mining of cement 
constituents; Caflon City for the separation of complex zinc 
ores: Shoshone hydro-electric plant; geological and scenic 
trip to Hanging Lake; Castle Gate, Utah and Brigham min¬ 
ing methods; International (Tooele) copper and lead smelting; 
Alidvale, smelting and geology; Garfield, concentration plant; 
Butte, Alont., mining and milling; Anaconda milling, haulage, 
manufacture of refractories. After completing the trip the 
class will return to Golden on Alay 19 and the 40th annual 
commencement will take place on Alay 22. This trip is 
required of all members of the graduating class, and is con¬ 
sidered to be of great importance in the finishing of the 
education of a present-day mining engineer. Reports are 
required on all plants, etc., visited. 

Philadelphia Kngineerw’ Aleeting—The scientific and engi¬ 
neering men of Philadelphia are preparing for a mass meet¬ 
ing to be held the evening of Alay 15 in the Continental Hotel 
Roof Garden, at which many prominent engineers will give 
short addresses, while the time will be spent as an Informal 
smoker, in which addresses, music and general entertainment 
will be the features. .As many as 20 national and local socie¬ 
ties will be represented, in which there are fully 4500 mem¬ 
bers in and near Philadelphia. This will be the first of a 
regular series of general meetings, and no long program will 
bf. attempted, but rather a get-together meeting to inaug¬ 
urate an engineering congress each year. 

The speakers who thus far have promised to be present are 
Doctor Stelnmetz, of the General Electric Co., Walton Clark, 
of the United Gas Improvement Co., president of the Franklin 
Institute: Doctor Humphreys, president of Stevens Institute 
of Technology, and James Alapes Dodge, of Philadelphia. 
Prof. George .A. Hoadley, of Swarthmore College, is chairman 
of the general committee, L. B. Elchengreen, secretary, and 
C. C. Tutwller, treasurer. Other members of the committee 
are Dr. R. B. Owens, secretary of Franklin Institute: J. .A. 
Vogleson, chief of the Bureau of Health: Joseph D. Israel 
and H. A. Hornor. Tickets may be obtained at $2 each from 
C. C. Tutwller, treasurer, 1630 Real Estate Trust Building, 
from Dr. R. B. Owens, Franklin Institute, or from the En¬ 
gineers’ Club, of Philadelphia. Alembers of the national en¬ 
gineering and scientific societies of other cities are cordially 
invited to join the gathering and will be welcome. 
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SA\ KKAXtlSCO—Apr. ai 

Piinie SituatUiii in SliiiMtn Coiiiiiy is more encouraging 

than it has been for a long time, notwithstanding the recent 

threat of the farmers to institute proceedings against the 

Mammoth for alleged violation of the court decree under 

which the smelting plant and baghouse are operated. The 

fact is the farmers have nothing to complain about, although 

the climatic conditions have discolored some of the blades 

of the new grain which is enough to start something that 

will not be finished. Kair men who realize that the farm¬ 

ing Industry is wholly dependent on the oi)eratlon of the 

mines and reduction works refuse to pay out any more money 

to satisfy the wishes of the few remaining members of the 

farmers protective association who are active against the 

smelting interests. The attorneys sensibly decline to under¬ 

take proceedings unless regularly retained. Some of the 

farmers are said to be stockholders in the enterprise or¬ 

ganized by the Inventor of the Field process for desulphuriz¬ 

ing copper ores and removing the deleterious gases. The 

inventor has made a test with the experimental plant in¬ 

stalled near Redding, and is reported to have stated that in 

a two hours’ run on 1 y-. tons of ore he has “taken care of 

100',i of the sulphurous and other gases.” The Inventor 

seems to have worked earn*‘stl.v and has put up a sub¬ 

stantial experimental plant. He treats the ore in a re¬ 

verberatory furnace, and claims to get rid of the sulphur 

gases by sending them through a “refrigerating” flue, which 

takes out all but and that small amount he says is 

readily absorbed by chemicals, the character of which he 

does not reveal. Nobody connected with the experiments 

knows positively what Is accomplished except the inventor. 

The ore used in the recent test was from the Balaklala mine, 

but the Balaklala company has no connection with the en¬ 

terprise, and is still experimenting with the Hall process 

with good hope of success. Whether or not the Field process 

is ultimately a success it is a welcome experiment, even if 

it does nothing more than keep the farmers quiet and af¬ 

ford them more time to attend to their crops. 

I>KNVKR—Apr. ^4 

Conflict In the Southern Coal Fleldn of Colorado has as¬ 

sumed grave proportions. All mining men, metal as well as 

coal, are closely following the situation, for certain prin¬ 

ciples are involved that might be applied to metal mining. 

It is difficult to ascertain positively to what extent the two 

sides in the controversy are at fault Strikers maintain a 

bitter enmity toward the militiamen, whom they outnum¬ 

ber. They are formidably armed and are aggressive. They 

are wrought up to their present frame of riilnd by the sus¬ 

picion that the militia is a tool of the corporations owning 

the mines. This and the doctrine propounded by John D. 

Rockefeller, Jr., at the recent Investigation in Washington, 

to the effect that he would rather lose all his investments 

in coal mines than have them dominated by the unions, has 

been used ns a subject for inflammatory proclamations by 

the leaders of the unions who have incited their willing 

but less informed subjects to extreme acts of lawless¬ 

ness. It is charged by union leaders that the soldiers started 

this last outbreak but such charges are denied by the mili¬ 

tary officials. It Is hoped that Investigations will be made 

to place the blame for the acts of violence that are now 

being committed and that such investigations will sustain 

the integrity of the National Guardsmen. Battles are being 

fought day and night around Trinidad. Bulletins are being 

displayed at all newspaper offices. Probably 30 people have 

died this week either by bullets or Are. Nearly every valu¬ 

able coal mine in the district has been dynamited and set 

aflre, sometimes with officials entombed, who will receive no 

mercy at the hands of the strikers. During the absenco of 

Governor Ammons in Washing'ton, the exigencies of admin¬ 

istration fell to Dleutenent-Governor Fitzgerald, who ordered 

a return of the militia to the field from which they were 

withdrawn just a short time ago. Ammons returned home 

Apr. 24 and has assumed control, despite demands made by 

union sympathizers for his resignation. He is criticized not 

for partiality but for playing a “weak game,” whereas it is 

believed by many that this trouble could have been settled 

months ago if more emphatic measures had been adopted 

by him. The strike is estimated to have cost the state over 

$15,000,000, and it would seem that it will cost millions more. 

But this cost to the state does not compare in significance 

with the Injury that the conflict is doing the state as a 

whole. It now seems evident that the militia will be unable 

to succe.ssfully put down this reign of anarchy. [Federal 

troops have been ordered to Colorado by President Wilson.] 

SALT L.AKK CITY—Apr. 

Utah Copper Co.’s Production tor March is the highest 

month’s output so far made by the company. According to 

preliminary figures, 12,700,000 lb. of copper were produced. 

This is an increase of 860,000 lb. over August, 1912, when 

the i)roductlon amounted to 11,810,000. The higher output is 

caused partly by the better grade of ore, which has recently 

been stripped on the upper levels, rather than to an in¬ 

creased tonnage. The dally output has ranged between 22,- 

000 and 21,000 tons; 20 shovels are working on ore and 

overburden. 

1 tall I’oiver & Light Co. Bond Issue is secured by a 

mortgage, which has lately been filed with the county re¬ 

corder, providing for the issuance of $100,000,000 worth of 

5'/r, 30-year, first-mortgage gold bonds. The mortgage is in 

favor of the Guarantee Trust Co. of New York, and William 

C. Cox is trustee. It covers every asset of the company, 

including all power plants, transmission lines, pipe lines, 

water rights, franchises, rights-of-way and other property; 

27 plants in Utah, Idaho and Colorado are included. The 

bonds are to be issued serially dating from Feb. 1, 1914, the 

first issue being for $10,000,000. The bonds are payable Feb. 

1, 1944, with the proviso that after Feb. 1, 1919, they may be 

redeemed at $105. The purpose of the mortgage is the re¬ 

tirement of short-term notes, though a part of the money 

derived from the bond issue will be used for extensions and 

improvements. The company serves the entire intermoun¬ 

tain section with power and light, having a capacity for 

more than 100,000 hp., and 2000 miles of transmission and dis¬ 

tributing lines. 

HOUGHTON—.Apr. 3:t 

ShliinientM Are Being IncreuMed at the Hancock Con¬ 

solidated. The working force has been increased until it 

now numbers 160 men. Shipments of rock are averaging 

better than 200 tons daily, practically all from development 

openings. As a matter of fact, these openings are showing 

a grade of rock which is running better in the stamp mill 

than was anticipated. The assays from the smelter show 

rock better than 17 lb. refined copper per ton. Such a show¬ 

ing from the Pewabic lode is excellent. This is particularly 

good, when it is remembered that this rock included prac¬ 

tically all lode matter that comes out in the course of open¬ 

ing drifts and stopes. If the return is maintained at 17 lb. 

in the general run of the mine, when operations are con¬ 

ducted on a scale of 1000 tons daily, the success of the Han¬ 

cock is assured. The present shipments are benlg crushed 

at the Centennlal-Allouez mill. The rock is coming from 

four lodes. No. 9, No. 4, No. 3 and No. 8. The recent ship¬ 

ments have been heavy from the last two named. The rock 

cut in recent drifting is somewhat better in appearance than 

that first shipped. 

Develoiinient of the White I’Ine by the Calumet & Hecla 

company has been an expensive exploration proposition into 

which great sums have been put for the last six years. The 

property is in Ontonagon County, in a district that had been 

generally discredited as far as commercial copper is con¬ 

cerned. The doubters “sat up and took notice” when the 

Calumet & Hecla optioned the property and now there is evi¬ 

dence that the White Pine eventually will become a pro¬ 

ducer of merit. The framework for a stamp mill has been 

built at the Calumet & Hecla shops at Calumet and is now 

being shipped to the White Pine. It will be erected early 

this summer. By October, stamping will begin. The mine 

Is at such a Isolated place that its development and explora¬ 

tion have been attended by many difficulties, but the fact 

remains that in this new property the Calumet & Hecla has 

developed an asset that is likely to play an Important part 

in the dividend disbursements of the future. There are two 

shafts now fully developed. While the vein is narrow and 
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Irregular and the copper occurs in sandstone, the fact re¬ 

mains that the ore is rich and presents no stamping diffi¬ 

culties that cannot easily be overcome. Thousands of tons 

of rock, taken out in development, now are on the stockpile. 

Thousands of feet of openings have been made and yet the 

territory is barely scratched. This is one of the properties 

of the Calumet & Hecla company that is little heard of. It 

is far away from known and recognized mineralized zones 

and there is no public Interest in the stock of the company, 

half interest being owned by the Calumet & Hecla and the 

other half by the land holders, the Longyear Interests par¬ 

ticularly. Under the circumstances there is no market for 

any of the White Pine shares nor is there likely to be, both 

interests being content with the development work and to 

await returns from the sale of copper. 

ISHPHMING—Apr. 25 

Bigger and Better I.ooomotiveH are to be used by the 

Chicago & Northwestern in its ore traffic this season. They 

are known as Class 2. The engines are of modern design 

and are the first of their kind ever used on the Lake Superior 

division of the road. The cylinders are 25 in. in diameter 

by 32-in. stroke. The weight of the engine is 235,000 lb., 

while the weight of both engine and tender is 400,800 lb. 

For the last five years preparations for Installing the loco¬ 

motives have been made. To accommodate these engines 

new tracks had to be laid and new bridges built. From time 

to time more of the locomotives will be bought until eventu¬ 

ally it is hoped that only such engines will be in use on all 

the freight runs on the division. 

A Jones Step-ProeesH Furnace is to be erected at Mar¬ 

quette, the arrangements having already been made for the 

construction of the plant, which will have a daily capacity 

of 100 tons. Associated with John T. Jones, the inventor 

of the process, are J. M. Longyear, of Marquette, Henry L. 

Higginson, of Lee, Hlgginson & Co., of Boston, and Seth T. 

Gano, of Boston. Jones has been experimenting with his 

furnace for many years and now believes he has reached the 

stage where it can be operated and be a commercial success. 

He built his first experimental plant at Iron' Mountain sev¬ 

eral years ago, but had difficulties with the lining of the 

furnace. Three years ago he secured a lease of the old 

Kloman mine at Republic and started the erection of a plant 

there to treat low-grade iron ores, which abound in that 

district, but the plant was a failure and was never put in 

operation. A year azo he transferred his operations to Salt 

Lake City, Utah, where he erected a small plant, which dif¬ 

fered considerably from those that he built in Michigan. His 

work has been followed w'ith Interest by mining men of the 

Lake Superior district and other districts, as it has often 

been claimed that the iron and steel business would be 

revolutionized if he could achieve his aim. The furnace that 

he has now built is almost vertical, instead of horizontal, like 

the ones built at Iron Mountain and Republic. It is prac¬ 

tically a cupola furnace without blast. The tube is brick 

lined and revolves when in use. The ore is dumped in at 

the top, as is the fuel, and the product that comes out re¬ 

sembles wrought iron. The gases from either the wood or 

coal are used to “metallize” the ore, and coke or charcoal 

is a byproduct. It is claimed that good results have been 

secured in the treatment of oxide ores, other than iron. 

JOI’LIX—Apr. 25 

In the Movement Against Tuberculosis in the Joplin dis¬ 

trict, the Anti-Tuberculosis Society has added to its working 

force another visiting nurse for the Missouri camps and an¬ 

other is promised for the Galena camp at an early date. The 

most important step so far taken is the donation of a 20- 

acre tract by Temple Chapman for a tent city and open-air 

camp for the victims of the disease. The tract lies in the 

Carterville camp. Steps are being taken to finance this un¬ 

dertaking by the mine operators of the district. 

SOI TH PORCl PINE—Apr. IS 

A Busy Season at Porcupine is indicated by the activity 

of the last few months. There is also the prosjject of a mild 

boom on account of the excellent position in which many of 

the companies are finding themselves. The main center of 

activity is in the Pearl Lake section, and the results of re¬ 

cent operations in that part of the camp have been en¬ 

couraging. The Porcupine Crown is showing up well under 

development and has paid its initial dividend at the rate 

of 12% per annum. Earnings, however, should be consider¬ 

ably in excess of dividend requirements and if development 

on the southern part of the property bears out the results 

of the diamond-drill holes which showed a continuation of 

the vein beyond the fault, the ore reserves should be ma¬ 

terially increased during the coming season. The recovery 

of the McIntyre mine from difficulties which at one time 

were believed would result in its going into liquidation, has 

been satisfactory. During March, the mill treated 4325 tons, 

assaying $12.68 per ton, while shipments of gold bullion for 

the month amounted to $52,661. The mill recovery was 7.8%. 

Efforts are being made to bring the capacity of the mill up 

to 300 tons per day and with this end in view, additional 

machinery is being installed. If the company can maintain 

the grade of the ore and can increase the capacity of the 

mill, there should be no question of its ability to extricate 

Itself from its financial difficulties. Last year, a total 

4171 ft. of development work was done and the ore avail¬ 

able for stoping has an estimated value of $1,245,000. Gold 

production to date amounts to $400,868. On the North Thomp¬ 

son, which is now being worked by the Huronlan Belt Syndi¬ 

cate, a subsidiary of Erlich & Co., of London, good results 

have been obtained by diamond flrilling and the satisfac¬ 

tory development of the vein which was discovered on the 

surface leads to the hope that this property may eventually 

become a profitable producer. The Jupiter is now under the 

control of the McKinley-Darragh company, of Cobalt, and 

as this company is amply able to finance all the require¬ 

ments of the property, there is every reason to believe that 

this property will shortly join the ranks of the producing 

mines. So far nothing has been done with the Plenaurum 

which adjoins the Jupiter, but if the McKinley-Darragh is 

satisfied with its proi)erty, the logical outcome would be to 

combine it with the I’lenaurum. The Schumacher is also 

developing satisfactorily and as for the Holllnger, this mine 

is in such an excellent position tliat little need be .said re¬ 

garding it. The Acme gold mines, w'hlch are owned by the 

Canadian Mines & Finance Co., will, it is believed, eventually 

be amalgamated with the Hollinger. The ore on this prop¬ 

erty is of higher grade than the Hollinger, but the veins 

are narrower. Only a small amount of work is being done 

on the Mlller-Middleton, which is also owned by the same 

men, and it is believed that a shortage of money is re¬ 

sponsible for the small amount of work going on. The ore- 

shoots on this property are comparatively low-grade, but are 

believed to be of large extent. In the Dome section of the 

camp, the chief matter of interest has been the recent de¬ 

cline in Dome stock which has sagged from $20 per share, 

which it reached a short time ago, to slightly below $9. 

Various reasons have been assigned for the action of the 

stock, the chief of which seems to be the belief that New 

York men are manipulating it for their own private ends. 

This, however, is quite erroneous, for, as a matter of fact, 

as far as the majority of the principal owners are con¬ 

cerned, the stock has been allowed to take its course and 

has had no support. The real reason is believed to be a 

mistaken public attitude regarding the possible earnings 

of the property. In the last annual report, the ore reserves 

were estimated a little over 315,000 tons, assaying $7.50 per 

ton. During the period, however, from April, 1913, to Janu¬ 

ary, 1914, inclusive, the company treated 117,915 tons ot 

ore which assayed $8.90 per ton. During this period, the 

average monthly values were sometimes as high as $13.68 

per ton. It is simply a question of figures as the reserves 

last year were shown to have an average value of $7.50, and 

as the output up to January showed an average value of 

$8.90, the balance of the reserves must be lower, and that the 

drop in the grade was inevitable unless higher-grade ore 

was encountered in the lower workings. As a matter of fact, 

the general public apears to have simply looked at the 

average value as shown in the monthly statements and did 

not use these figures in connection with those shown in the 

last annual report. The comi)any is, however, believed to be 

in excellent position and at the next meeting «should show 

considerable tonnages of medium-grade ore. The addition to 

the mill will be completed in May and after this is in op¬ 

eration, the monthly earnings should show a considerable 

increase. The figures for Marcli show a tonnage treated of 

14,970 tons, from which was recovered bullion to the value 

of $87,657, or an average recovery of $5.85 per ton. Excellent 

progress is being made with development of the Dome Lake 

property, which is now under the control of the Hudson 

Bay company, of Cobalt. Continuations of some of the veins 

have been found on the lower levels and the main shaft is 

being sunk to the 4()0-ft. level. It is expected that the mill 

will be ready to resume operations in a short time and that 

after it is once started, there will be a sufficient supply of 

ore to maintain a dally tonnage of about 50 tons. Several 

small properties in the vicinity of the Dome are reported to 

have been purchased by C. L. Sherrill and Interests associ¬ 

ated with the Homestake Mines Finance Co. These prop¬ 

erties consist of the Little Pet, Fogg and Porphyry Hill. The 

two former properties are to be purchased on a basis of 

$25,000 for an 80% interest in each and for the Porphyry 

Hill which was formerly a part of the Preston East Dome 

holdings, the price is $40,000 for an 80% Interest. Prepara¬ 

tions have been made to build a plant to enable them to carry 

on underground development. 



• ALASKA 

ALASKA MEXICAN (Douglas)—In March, 19,698 tons of 
ore yielded $46,069, or $2.36 per ton; net profit, $13,743. 

ALASKA TREADWELL (Douglas)—In March, 83,581 tons 
of ore yielded $202,419, or $2.44 per ton; net profit, $125,869. 

RHOADS-HALL (Fairbanks)—It is reported that this 
mine will be robbed of rich ore near surface and then closed 
until railway construction makes lower costs possible. 

No. 3 ABOVE, EVA CREEK (Fairbanks)—Suit has been 
started by Elsie Morse to expel Michael Beegler from No. 3 
Above, Eva Creek. Plaintiff also asks damages of $1000 for 
illegal possession on part of defendant. 

No. 23 GOLDSTREAM (Fairbanks)—Leaf & Carroll, lessees, 
struck water on Mar. 12 and were driven from mine. A 
similar mishap occurred several months ago when operators 
ventured too close to creek, but shaft was recovered at com¬ 
paratively small expense. It has not yet been decided 
whether or not another attempt will be made to extract pay 
gravel already developed. 

ALASKA EBNER—Assets were sold at auction last week 
In New York, under direction of Payson Merrill, as special 
master, under a foreclosure suit of Guaranty Trust Co. There 
Wiis only one bid of $225,000 by bondholders’ committee, and 
property was sold to committee. Property included office 
furniture, mining machinery at Juneau, Alaska, mines in 
Madera County, Calif., claims and notes aggregating $97,000, 
and shares of stock of these companies: 1,700,350 Bristol 
Consolidated Mines & .‘^melting Co., 199,996 Day Bristol Con¬ 
solidated Mining Co., 100,000 Elmer Gold Mining Co. and 1000 
Humboldt Mining Co. Receivers were appointed for com¬ 
pany two years ago, when it was stated that liabilities were 
$2,000,000. United States Smelting, Refining & Mining Co., 
through agreement with Chapman committee has been doing 
develojiment work on Ebner mine at .luneau, and also holds 
an option on Day and Bristol mines at Ploche, Nev. Option 
on Ebner expires in March, 1915. No work has yet been done 
at IMoche. 

CHATH.VM MINING CO. (Fairbanks)—E. L. Scrafford has 
a lease and option on property of company, which is 
owned by E. L. Scrafford, William Burns and Luther Hess, 
all of Fairbanks. Terms of lease have not been made pub¬ 
lic, but it is reported that it will run for three years, that 
royalty is 15'/f, and that it carries right to purchase for 
$66,000. This is third of more important lode mines of 
Fairbanks to be leased since lirst of year, other two being 
Newsboy and Sp.alding (Reliance). I’roperty comprises 17 
claims at head of (''hatham Creek, mess-house and bunk- 
houses at mine, and a 4-stamp mill on placer claim No. 4 
Above, Chatham Creek. An adit was started in 1911 by 
Jesson Bros., who at that time had claims under lease, to 
tap principal vein at 75 ft. Drifts were turned off at vein, 
which strikes nearly east and west. These were extended 
several hundred feet, and in sjiring of 1912 present own¬ 
ers assumed control. A 4-stamp mill was erected at creek, 
7000 ft. from mine. East drift was driven 600 and west 
drift 400 ft. Rtopes were opened, and 5000 tons of ore, mill¬ 
ing $15 per ton, was mined from Oct. 1, 1912, to Dec. 1, 1913. 
At latter date, ore having been exhausted above adit level, 
mine was closed down, except for some prospecting work. 
It was proposed to drive another adit at a lower level, and 
a winze W'as sunk by windlass to determine advisability of 
this course. At a depth of 100 ft. in winze, station was 
cut and a crosscut st.arted for vein. Water was found, and 
as no means for bailing had been provided, a new crosscut 
was started at 80 ft. Some driving has been done on vein 
at this level, but results of prospecting have not been made 
public. Scrafford reports, however, that he will at once 
commence mining “large body of ore that is in sight.” 

.\HIZONA 

Gila County 

INTERNATIONAL SMELTING & REFINING CO. (Miami) 
—Footing for 15x200-ft. converter stack at smelter site was 
completed last week, also retaining w'all for receiving con¬ 
veyors. Pouring of main building foundations is well under 
way and should be finished by now. Machine-shop tools are 
all in place, and those in forge shop will be set up as soon 
as sand floor is finished. Warehouse is completed and Is al¬ 
ready being used. Smelter management has decided to in¬ 
stall Cottrell system for precipitation of fumes, and because 
of this change, 15x20n-ft. converter stack has been placed 
near middle of converter-dust chamber instead of at one end, 
as originally planned. 

INSPIRATION CONSOLIDATED (MiamO—Haulage drift 
on 600 level was connected Apr. 2t, so that from now on all 
material and waste going to and from these lower workings 
will be handled through incline instead of Colorado shaft. 
Erection of steel for hoist and compressor house Is all but 
finished and storage bin is fast assuming a finished appear¬ 
ance, as “rubber-glass” windows, siding and roofing are 
nearly completed. Riveting was to start on main concentrator 
building Apr. 27. Steel erection on three low'er benches of 
concentrator building is finished, as well as supporting col¬ 
umns for mill bin on fourth bench. Hanging of bln plates is 
now in progress. The 12-compartment oil machine, in ex¬ 
perimental mill, was started early in week and is now treat¬ 
ing material which eight-compartment machine has been 
handling. 

Mohnve County 

PIONEER CONSOLIDATED—Development is going for¬ 
ward satisfactorily at Pioneer shaft. When George F. Roth 

acquired controlling interest in this property, six months 
ago, his engineers reported $375,000 worth of ore in sight, 
down to 200-ft. level. At that time Treadwell shaft was 34(5 
ft. deep and 35 Parallel shaft 220 ft. No work is being done 
on these claims now but shaft sinking is going on at Pioneer 
shaft, and at present is 100 ft. deep. Objective point is 400- 
ft. level, but it is expected that 200-ft. level will be reached 
by June 1, and that a 40-ft. crosscut will be driven to vein. 
There is a small mill on Treadwell claim, but it is not being 
used. Depending upon results of work at Pioneer shaft, an 
adequate mill will be built on that claim, but it Is not ex¬ 
pected that this will be warranted until vein is cut at 400- 
ft. level. 

C.\MFORNI.4 

Amador County 

SOUTH EUREKA (Sutter Creek)—Forty stamps have 
been hung up. 

KENNEDY (Jackson)—A miner was killed Mar. 29 while 
attending an ore chute which carries ore to mill feeders. 

ARGONAUT (Jackson)—It is expected that removal ot 
stamp mill will begin in May. It is reported that crosscut 
trom 4000-ft. level is nearing vein. 

CONSOLID.ATED QUARTZ MINING CO. (Jackson)—Prop¬ 
erty estimated to be worth $25,000, on which no taxes have 
been paid in last 21 years, has been ordered sold by state 
controller to recover $7000. Two former sales were ad¬ 
vertised, but prevented by legal errors. 

Ilsiffe County 

P. B. STEIFER MINING CO. (Coutolenc)—William C. 
Pershbaker has brought suit to recover $50,000 alleged to be 
due for 10 days’ expert examination of Steifer mine. 

Fresno County 

PACIFIC QUICKSILVER CO.—Suit has been brought in 
superior court by estate of E. F. Northam to determine title 
to mining claims included in company’s operations. 

Inyo County 

S.XLINE VAI.,LEY SALT CO.—Production will be resumed 
as .'■•oon as snow is off mountain over which tramway is 
built. 

INYO COUNTY WATER & POWER CO.—Preliminary ap¬ 
plication has heen made for development on Lost, Walnut, 
Olancho and Fall Creeks, a total of 525 miners’ inches. Cost 
of project will approximate $120,000. 

CERRO GORDO (Keeler)—Ten tons per day of high-grade 
ore is being shipped. Oreshoot has been disclosed on 400-ft. 
level. Three water tanks at mine and two at pumping sta¬ 
tion have been installed; a 130-hp. boiler is being installed. 

WILSHIRE BISHOP CREEK—Material for new milling 
plant is said to be ready for shipment from Denver. Teh 
feet of snowsllde covers road near mine, which ft is expected 
will be cleared by middle of May. Snow will be blasted and 
broken up to hasten melting. 

TECOPAH CONSOLIDATED (Tecopah)—Result of first 
year’s operations at this property, which was shut down sev¬ 
eral years ago and reopened in 1912, were lately announced 
at annual meeting in Philadelphia. Most of the work was 
done In the Gunslte mine, although late in year operations 
were started in Noon Day mine. From Gunsite, 10,000 tons 
were shipped, returning $128,000, of which $40,000 was re¬ 
quired for freight. Net profits were $52,000. All work in 
Gunsite was above the 700 or tunnel level. .4 concentrator of 
25 to 50 tons daily capacity is being planned. 

Kern County 

V.4LUABLR WATER IN A SHAFT has been encountered 
by George Dawson in sinking for development of a quartz 
vein one mile from Mountain Wells. There is a depth of 25 
ft. and pumping has not reduced it. Development of perma¬ 
nent water will be of more value than development of ore 
at present. 

PACIFIC COAST MINING & DEVELOPMENT CO., (Mari¬ 
copa)—Erection of a stamp mill on this property on Fitz¬ 
gerald Mountain is contemplated. It is reported that a large 
Mock of ore has been developed in a drift from 65-ft. tunnel, 
120 ft. below surface. 

G. B. (Randsburg)—High-grade ore resembling sylvanite 
has been disclosed at 250-ft. level in shaft. Character and 
value of find have not been determined, but it is evident that 
grade of ore is improving with development. Ore is similar 
to that in Cripple Creek district, Colorado. 

Nevada County 

PENNSYLVANIA (Grass Valley, Manager, W. B. Bourn)— 
It is reported that production in last two months amounted 
to approximately $o00,000. High-grade ore Is said to have 
been disclosed, but authoritative information is not avail¬ 
able. Mine was recently purchased by Spring Valley Mining 
Co., owner of Empire mine, adjoining. Purchase price is 
said to be $500,000. First payment will be due May 1, 1914. 
and final payment in May, 1916. 

Placer County 

PACIFIC DREDGE (Auburn)—It is stated that dredge 
operating on American River at Mammoth Bar is producing 
$4000 per month. Boat is owned by Guggenhelms, who have 
another operating at Oroville. 
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Plumai* County 

CALIFORNIA MINES CO. (San Francisco)—Articles of in¬ 
corporation have been filed in Plumas as in other mining 
counties. Capital stock, $5,000,000, in $10 shares. Incorpo¬ 
rators are Minneapolis and San Francisco men. Principal 
place of business, San Francisco. 

NORTH CALIFORNIA MINING CO.—Title to 2850 acres 
of land situated in various parts of Plumas County has been 
transferred to Western Realty Co., Denver. This is remnant 
of more than 200,000 acres located in Plumas and Butte 
Counties under operations of H. H. Yard. Patent to lands 
failed from opposition of Forest Reserve, State Mining 
Bureau and local residents of two counties. 

San Bernardino County 

A STRIKE OF HIGH GRADE IN PROVINCE DISTRICT 
is attracting attention. Strike was made 25 miles northwest 
of Fenner, oy Thomas Murphy, of Needles. 

CALICO (Daggett)—This old silver mine in Calico dis¬ 
trict is to be reopened and mill will be reconstructed. 

BONANZA KING (Fenner)—It is reported that mine, 
which was a large producer, will be reopened. It is in 
Providence aistrict. 

HIDDEN HILL MINING & MILLING CO. (Fenner)-^n- 
corporation articles have been filed; capital $100,000. The 
directors are Frank Crawford, Omaha; B'rank Engel, Canada; 
A. D. Nescus, T. J. Murphy, Needles; Dan Murphy, Los 
Angeles. Company will operate in Providence district. 

Shasta County 

DREDGING GROUND IN IGO DISTRICT is said to have 
been bonded to Guggenheim interests. Recent undertaking 
by Porter & Thompson to operate ground with a dry-land 
dredge is reported to have proved unprofitable. 

Siskiyou County 

A RIVER DREDGE WILL BE INSTALLED on A. E. 
Akins property on Klamath River near Oak Bar. 

COLOR.4 no 

Boulder County 

WHITE RAVEN (Ward)—Since railroad blockade in De¬ 
cember, ore has accumulated until it has become necessary 
to haul some of it to mill in wagons. Five 4-horse teams are 
kept busy getting two cars of ore per week to mill. This is a 
silver mine, although in a strong lode that has produced gold 
in neighboring mines. 

liake County 

CLEVELAND (Leadville)—Bona lease ships about 200 tons 
per month to Salida smelter. Ore runs up to $50. 

CASTLE VIEW (Leadville)—Lessee Nicholson has sublet 
to a group who will mine exclusively for iron ore in oxidized 
zone. 

DENVER CITY (Leadville)—Mine is shut down for ofiicial 
inspection. Said to be in good condition and work will soon 
be resumed. 

GARBUTT (Leadville)—Regular operations were inter¬ 
rupted by burning out of a motor. Work will be resumed as 
soon as new parts are procured. 

PENROSE (Leadville)—Jesse McDonald has secured con¬ 
tracts on all but one of the propei-ties that comprise group to 
be unwatered and operated through this shaft in Downtown 
district. 

County 

CALAMINE IN NORTHWBISTERN PART OF COUNTY has 
recently been discovered. Ore is of high grade and deposits 
are promising, but are undeveloped and no one can predict 
what they will amount to. They are not far distant from 
projected line of railway. 

Park County 

PROSPECTORS ARE GIVING THlilR ATTENTION TO 
URANIUM—Recently carnotite was found in sandstone beds 
near Garo, while specimens are now coming in from Mt. 
Silverheels. As snow is still deep in this region, real pros¬ 
pecting cannot proceed for some weeks but there will surely 
be close investigation of these possibilities during the sum¬ 
mer. 

San Juan County 

SILVER LAKE (Silverton)—Mill is being put into shape 
for custom work. Ores will be delivered by rail and will be 
sampled and purchased. 

KITTIMAC (Howardsville)—Mine and mill are expected to 
soon resume work. Property has a strong system of veins 
with extensive development but litigation and mismanage¬ 
ment have prevented profitable working. Ore is complex sul¬ 
phide and heretofore a considerable portion of metallic con¬ 
tents has been marketed at no profit and even at loss. It is 
proposed to install electrostatic separators in mill. There 
are said to be big reserves ready for immediate transporta¬ 
tion to mill over mine’s aerial tram. 

IDAHO 

Cteur d’Alene District 

NATIONAL (Mullan)—Rich streaks of copper glance have 
been encountered in stopes. Ore also contains gold and 
silver. Samples were taken from a 6-in. streak opened in a 
portion of mine where this character of ore was not known to 
exist, and in other places hoth native copper and native sil¬ 
ver are being discovered in quantities that will increase value 
of the product materially. New 500-ton mill, started recently, 
is running nicely. One shift is employed now while equip¬ 
ment is being "worked up,” but as soon as machinery is fully 
adjusted three shifts will be put on and plant operated to 
capacity. Mine has been extensively developed in recent 
monthsl and it is said by engineers who recently inspected 
property that they thought there was enough ore already in 
sight to keep mill working at capacity for several years. 
Mine and mill are connected by an electric railway and bins 

sufficient to store both crude ore and concentrates have been 
built at railway spur, constructed for service of company. 
Haulage line is protected from snowslides by strong sheds. 

CALEDONIA (Kellogg)—Raise from lower tunnel of 
Bunker Hill & Sullivan mine, connecting with Caledonia, was 
completed recently. Unit of Bunker Hill & Sullivan mill that 
is being repaired for use of Caledonia company is almost 
completed, and it is anticipated that operations at mine will 
be commenced in a few days. Completion of raise from 
Bunker Hill lower tunnel into Caledonia workings will fa¬ 
cilitate operation of property, as Bunker Hill level is much 
lower than lowest tunnel in Caledonia and will permit work¬ 
ing latter to surface through Bunker Hill. Mining engineei-a 
familiar with the Caledonia estimate that the concession 
granted by the Bunker Hill, permitting physical connections 
with its workings, is worth not less than $500,000 to Cale¬ 
donia company, as it would require at least that much to de¬ 
velop mine to same depth secured by raise. New oreshoots 
assaying higher than any pi-eviously encountered in Cale¬ 
donia, have been ojiened at depth in recent weeks, mine is in 
shape for heavy jiroduction and adequate ore treatment fa¬ 
cilities are available. 

MICHU^.AN 

Iron 

TRADERS (Iron Mountain)—Operations were resumed a 
few days ago and a small amount of ore will be mined for 
shipment this season. Mille mine, near by, has also com¬ 
menced work. 

PENN IRON MINING CO. (Vulcan)—Company has let out 
200 men in Vulcan and Norway mines, and it was only a few 
weeks ago that 75 men were laid off at Republic mine of this 
company and remainder placed on a working schedule of five 
days per week. 

OLIVER IRON MINING CO. (Ironwood)—Company has 
laid off 700 men at its Ironwood properties where a force of 
2000 was employed. Reduction is due to iron market, there 
being few calls foi- iron ore. It is stated that if conditions 
improve some men will be taken back. Many have departed 
for copper country, where good miners have little difficulty in 
getting work. 

PICKANDS. MATHER & CO. (Ii-on River)—General Man¬ 
ager C. L. Lawrence has stated that no s.ales of ore have as 
yet been reported to him and if mai-ket does not show signs 
of activity before long it will be necessary to reduce forces. 
Balkan is now being stripped, which will mean a heavy ex¬ 
pense, and ore will have to he sold to jiay for work. Many 
other Lake Superior concerns are in same position and many 
a manager states that there are dull times ahead. 

Marquette County 

A GOLD MINE IN MICHIGAN is being sought by a party 
of Houghton, men who have taken an option from J.'M. Long¬ 
year, of Maiquette, on Sec. 35, T. 49, R. 27, 10 miles north of 
Ishpeming, and will pioceed to explore it in the hope of lo¬ 
cating gold veins. It was on this section that the Fire Center 
mine was operated a number of years ago and where some 
gold was taken out. There were good indications where 
work stopped and Houghton men believe that there is a 
good chance of finding gold in paying quantities. This dis¬ 
trict has freciuently attracted attention from mining men 
but only one attempt was ever made to do any mining. I’rop- 
erty is five miles to north of old Ropes gold mine, which was 
operated for a few years 18 years ago. Ropes produced con¬ 
siderable gold but much was lost in tailings and some was 
taken by mineis. It was all free milling but veins were 
not large and pinched out. .Some years after workings were 
abandoned, property passed into hands of Corrigan, McKinney 
& Co., who were said to have secured almost enough gold 
from plates to cover cost of mine and eiiuipment. Most of 
machinery has since been removed. There are many who still 
believe that paying gold propei-ties will some day be working 
to north of Ishpeming. 

MINXKNOTA 

Cuyiina Itange 

GENERAL CUYI’NA CONDITIONS—Shipments have start¬ 
ed from Armour No. 2 and Kennedy mines, and preparations 
have been made to ship at an early date from Rowe mine at 
Riverton and Thompson mine at Crosby, as well as Penning¬ 
ton mine at Tronton; last three being pits. Ironton shaft of 
Cuyuna-Duluth Iron Co. continues to stockpile daily, as does 
Cuyuna-Mille Lacs. At Duluth-Brainerd projierty, shaft sink¬ 
ing continues, it being 136 ft. deep. Northern Pacific railroad 
line to this property will be completed by June 1. Iron Moun¬ 
tain surface plant is boarded up with no signs of activity: 
.same condition holds true at Armour No. 1. This completes 
list of activities on north range of Cuyuna aside from usual 
drilling explorations which continue unceasingly. Most re¬ 
cent notable increases in ore tonnage have been to west of 
Ironton, where Cuyuna Iron & Manganese Ore Co. has shown 
up considerable ore of good grade, which extends across 
property line to Mangan Iron & .Steel Co. land, both com- 
Iianies being stock companies with shares scattered widely. 
To north of Crosby, Northwestern Improvement Co. is said to 
be adding considerable tonnage to .lamison & Peacock deposit 
by its drilling on adjoining property to west. No shipments 
have yet been made from south range, although Barrows 
mine has a large tonnage on stockpile, and Adams mine, near 
Deerwood, is hoisting ore dailv. Two shafts are now sinking 
on south range, Wilcox at Woodrow- and Brainerd-Cuyuna 
in town _ of Rrainerd. Neither will hoist ore this season. 
Many drill rigs are at work exploring in this territory too, 
but no deposits worthy of note have been encountered re¬ 
cently. 

BANGOR (Blwabik)—Labor troubles came to an end Apr. 
15, when men accepted terms offered by operators, Plckands, 
Mather & Co., and returned to work. 

ROWE (Riverton)—Large crew now working on construc¬ 
tion of trackage in pit, and in a few- davs shipments will start 
from Cuyuna Range’s third open-pit mine. No statement has 
yet been made as tq tonnage for present year, but trackage 
facilities are being jirovided for an exceedingly large output. 
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MOi\TANA 

Beaverhead County 

BOSTON & MONTANA DEVELOPMENT CO. (Butte)—At 
a meeting- held Apr. 17 at Chicago, bet-ween directors of com¬ 
pany and A. F. MacArthur, president and Sir Robert W. Perks, 
chairman of board of MacArthur, I'erks & Co., of London, a 
contract was agreed to whereby English company will build 
119 miles of Butte, Wisdom & Pacific R.R. that is to connect 
Butte with company’s mines at head of Wise River. Inci- 
dentall.v this road will open a large mining, timber and 
ranching district in Western Montana and Southern Idaho. 
Mining properties of company consist of 28 quartz claims and 
six placer claims in French gulch and 55 quartz claims in 
Elkhorn district. At Elkhorn mine a main, two-track tunnel 
is now being driven from bed of Wise River and will cut all 
veins in that group at a dej)th of 1500 ft. below surface. 
Mines in French gulch are developed by a shaft, tunnels and 
drifts. Besides mining, company will eventually engage in 
land and irrigation projects, promote townsites and in gen¬ 
eral develop all natural. resources of territory traversed by 
railroad. According to an announcement made by W. R. 
Allen, construction w’ork on railroad, name of which will be 
changed to Southern Montana R.R., is to start by July 1. 
Road will extend fi'om Divide through Big Hole Valley to 
Jackson, with branches from main line to mines in Fre.nch 
gulch and in Elkhorn district. 

Silver How Coiiiity 

PILOT-BI^T'rE (Butte)—A new oreshoot from 2 to 5 ft. 
wide, carrying 3(1''; zinc, has been encountered on 2200-ft. 
level, on which middle vein is being exploited, and which car¬ 
ries from 5 to 9% copper. Sinking is still going on, shaft is 
115 ft. below 2200-ft. level. It is expected that 2400 level will 
be reached in one month. Middle vein, in exploitation of which 
new oreshoot -was encountered, is not in dispute in litigation 
pending between this and the Anaconda company. 

NORTH BUTTE (Butte)—President’s report was read at 
annual meeting Api-. 20, in Duluth. During year there were 
.shii)ped 462,799 wet tons of ore and 71 tons of precipitates. 
Smelter returns show a production of 23,318,321 lb. of copper, 
1,602,164 oz. of silver and 1567 oz. of gold. Net Income was 
$1,437,777. During year 19,499 ft. of development w'ork was 
done, including 779 ft. of sinking in Granite Mountain shaft. 
An average of 880 men were employed at the mines and an 
average of 1342 tons was hoisted dail.v. 

CDRBTN (Butte)—At annual meeting held at Boston Apr. 
21. plans were to be discussed for resuming active oper¬ 
ations at Gambrinus mine, company’s property in west-side 
residence district of Butte. At meeting ratification of acts 
and ti-ansactions of officers and dii-ectors were to be con¬ 
sidered in connection -with raising of $75,000 recently bor¬ 
rowed to make final payment on Gambrinus claim. Pci-mis- 
sion was also to be asked to borrow additional money for de- 
veloi>inent woi-k and payment of existing debts. 

BUTTE & ZENITH CITY (Butte)—Newly installed station 
pump is handling satisfactoiily present water, amounting to 
275 gal. i)er min. This i)ei'mits steady progi-ess in develop¬ 
ment work on 500-ft. level which so far has traversed two 
veins and will soon reach Paint and Corinthian veins. A 
165-hp. hoist and two compressois have been installed and 
are ready for oi>eration. After reaching Paint vein, cross¬ 
cutting south from shaft to American vein in Jersey claim 
will be stai'ted as well as shaft sinking to 1000-ft. level. 

BI’TTE DULT'TH (Butte)^—Company has authorized ex¬ 
penditure of $100,000 for installment of 60 additional cells 
in electrolytic departincnt. Complete plans had already been 
prepared for new i)lant and as soon as advice was given that 
necessary funds were available, a contract was let and a 
large force of men put to work grading for new cell house. 
This, with Dorr thickeners and leaching apparatus now be¬ 
ing installed and with new crushing plant soon to be com¬ 
pleted, will bring entire plant up to the 1000 tons per day ca- 
liacity. Electric equipment, consisting of pow'er line, trans¬ 
formers, switchboai'd and generator is nearly completed. The 
d.c. generator will have a capacity of 3600 ami)eres at 350 
volts. Superintendent Sherwood is said to estimate ore now 
available by open-cut method of mining at 15,000.000 tons. 

EAST BTTTTE (Butte)—According to report for 1913, 105.- 
071 tons of ore were mined, milled and smelted, 71,569 tons of 
which were first-class oie. assaying 6.31 G copper and 33,502 
tons second class, assaying 2.7'; copper. Net earnings 
amounted to $531,772, equal to $1.29 per share, resulting from 
a production of 14,401,108 lb. of coi)per at a cost of 11.04c. per 
lb. At end of 1913 company’s lialiility exceeded its current 
assets by $667,556, a decrease in liabilities of $436,141 for 
year. During year sui-face plants were extensively improved, 
chiefly by increasing concentrator capacity from 300 to 600 
tons per day and by an eciuivalent increase in smelting de¬ 
partment and introduction of improved methods. Main shaft 
on Pittsmont property was sunk 110 ft. deeper and appro.xi- 
mately 1250 ft. of drifting was done on 1500-ft. level. Judg¬ 
ing from last year’s operations it seems quite likely th.at 
comi)any will be able to liquidate its remaining indebtedness 
this year. 

NKV.\DA 

Uhiirelilll County 

NEVADA HIIjI..S (Fairview)—Statement for March, 1914, 
was as follows; Tons milled, 1425; gross value, $25,589; loss 
in tailings. $3924; expenses. $22,979; net loss. $1314. Small 
tonnage milled was due to shortage in water supply. New’ 
pipe line was completed Apr. 10, and put in operation. Mill 
is now treating 140 tons daily. Sinking In main shaft is 
nearly completed, and station is being cut on 800-ft. level. 

Elko County 

OIL ENCITEMENT SOUTH OF ELKO recently resulted in 
staking of 8580 acres. Drilling has been done before, but 
operations were not carried to sufficient depth. Geological 
map of this district is being made bv George J. Shoup for 
Ely men. 

EMuieraldn County 

NEW JERSEY MINES CO. (Goldfield)—A 40-hp. electric 
hoist will be Installed and a shaft w'lll be sunk from 400- lo| 

600-ft. level. South crosscut on 400-ft. level has cut vein 
which is 27 ft. wide, and drifting west is in progress. 

BOOTH MINING CO. (Goldfield)—Assessment of 2c. per 
share has been levied. Development work during last year 
amounted to 1360 ft., and consisted in sinking shaft from 300- 
to_500-ft. level, crosscut on this level to vein, also winze and 
raise from this level. Oreshoots assaying from $3 to $25 were 
cut; at one place 8*/^ ft. of $12 ore was opened. 

Lander County 

GLASGOW & WESTERN (Battle Mountain)—It is authori¬ 
tatively denied that judgment has been handed down in case 
of Glasgow & Western vs. Scott, Davis, Healy and Van Nor- 
mand, over title to Homestake and Guy Davis placer claims 
as reported in these pages, issue of Apr. 18. 

Lyon County 

BOWEN & MARCHI (Silver City)—This leasing company 
recently shipped bar of bullion weighing 200 oz. from clean¬ 
up at Hamilton-I'ollard mill. 

Nye County 

NEW DEVELOPMENT IN WEST TONOPAH DISTRICT is 
under way. Merger, Victor and Cash Boy mines have in¬ 
creased forces. Pumping plant of Merger has been moved to 
Victor shaft, where an additional pump has been installed, 
making total capacity 400,000 gal. per day. Crosscut will 
be driven from Victor shaft to second new oreshoot dis¬ 
covered recently, and shaft will be sunk to 1550-ft. level. 
Merger is crosscutting for new vein from 1170-ft. level. 
Victor pumping plant ma.v also benefit Midway, which has 
struck water level. Drifting west in this mine is being done 
in oreshoot assaying $7 to $10. 

PIONEER CONSOLIDATED MINING CO. (Pioneer)—A 6- 
it- Huntington mill will be installed at once in 10-stamp 
mill. Mill is now treating 30 tons per day. 

SULLIVAN & LONN (Millett)—Winze from "C” level has 
cut shoot of good-grade ore. Operations have been sus¬ 
pended at this point and tunnel is being driven to cut 
shoot 100 ft. deeper. 

BATH LEASE (Manhattan)—Development work in good- 
grade ore is being done. Electric sinking pump is lifting 
50,000 gal. per day, and this water is being used in placer 
operations on north slope of Litigation Hill. 

MANHATTAN CONSOLIDATED (Manhattan)—Ore from 
development is being hoisted; drifting on ore in three places 
being in progress. On 200-ft. level, south drift is in ore as¬ 
saying $32. Chutes are being built where raises will be 
driven. Flow of water is decreasing and station pump is be¬ 
ing installed on 200-ft. level so that use of sinking pump can 
be discontinued. 

NEW MEXICO 

Eddy County 

ARTESIA COPPER CO. (Artesia)—Sale of mine of th;s 
company to E. C. Higgins, N. M. Schester and H. Rohrbough 
has been reported. A rate of $5 per ton has been secured lo 
El Paso smelter and regular shipments are expected to Oc. 
made. 

SEVEN RIVERS OIL & GAS CO. (Lakewood)—Prospects 
for striking either oil or gas are reported as favorable. Drill 
is down 10()0 ft. Oil Indications have been strong since first 
100 ft. were penetrated. Company is operating at Oil City 
west of 1.4ikewood. 

Grant County 

NOVEMBER MINING CO. (Steins)—Company is working 
newly discovered zinc-carbonate ore. 

C. &. O. (Pinos Altos)—Suit of C. & O. vs. Bell & Wright for 
alleged operations on ground under lease by former com¬ 
pany, has been settled out of court. 

CHINO COPPER CO. (Santa Rita)—Concrete work on 
crushing plant is progressing rapidly. Two steam shovels are 
in opei-ation at east entrance to Hearst cut. 

STEEPLE ROCK DEVELOPMENT CO. (Steeple Rock)— 
Properties of this company have been acquired by George H. 
Utter. Property, includes 33 patented claims and a mill site. 
Deal includes Carlisle group and Jim Crow group, which have 
been large producers. Ores are complex. 

Otero t'oiint.v 

TULAROSA COPPER CO. (Bent)—Negotiations are under 
way for resumption of operations of mine and mill. 

Socorro County 

AI.,BERTA DEVEI.,OPMENT CO. (Mogollon)—Arrange¬ 
ments have been made to start regular shipments to custom 
mill of ore extracted in development. 

XEW YORK 

INTERNATIONAL SMELTING & REFINING CO. (42Broad- 
■^vay)—Notice has been sent to stockholders of a special meet¬ 
ing to be held May 26; purpose of meeting being to deter¬ 
mine whether a sale and transfer of all properties, business, 
assets and rights of company shall be made to Anaconda 
Copper Mining Co. and upon what terms and conditions such 
sale and transfer shall be made, if authorized. Stockholders 
will also be asked to vote whether or not company shall be 
dissolved and business and affairs settled up and adjusted and 
distribution made to its stockholders. 

Herkimer County 

GULF MINPIS CO. (Salisbury)—Company was recently in¬ 
corporated at Albany with capital stock of $370,000, to engage 
in prospecting. Philadelphia men are interested in concern, 
which has been busy for some time in procuring samples of 
sand from lands nearby and having samples tested to see if 
thev would produce gold in sufficient quantity to encourage 
extensive operations. Options have also been secured on va¬ 
rious lands in town of Salisbury and in western end of 
Herkimer County. [Everytime we hear of gold in New York 
‘?t->te we think of the elusive gold of the Adirondacks that 
cannot be found by assay, only by Spanish or other cUps.3 
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OREGON 

OREGON BUREAU OP MINES AND GEOLOGY will pub¬ 
lish before end of year, 12 principal reports, besides numer¬ 
ous small ones on investigations made in 1913 and 1914. They 
will deal with building stones, coal resources, clay and clay 
products, metal mining industry, cement materials and road 
materials. Bureau was organized June 3, 1913, and most of 
summer of 1913 was utilized in field work. Coal, oil and gas 
resources of John Day valley in central Oregon were investi¬ 
gated by Arthur J. Collier and party. This work was carried 
on in cooperation with Federal survey. Ira A. Williams, 
ceramist for bureau, is investigating clays of state. Sam¬ 
ples of brick of different grades and of drain tile are being 
collected and complete strength tests will be made. Atten¬ 
tion is being given to reported occurrences of clays that may 
be found suitable for making higher grades of clayware, 
such as are used in large quantities, but not manufactured in 
the state. Solon Shedd is making a large relief map of the 
state. It will show, on horizontal scale of four miles per 
inch, mountains, valleys and streams in actual relief. George 
D. Louderback is correlating scattered geolcgical data which 
has been published. Bureau has made an inventory of quar¬ 
ries. which are more or less developed. fhere were three 
parties in metal-mining districts gathering infonnation. 
Sumpter quadrangle is a rectangle in western part of Baker 
County, 25 miles east and west by 35 miles north and south, 
with Sumpter nearly in its center. In 1908 U. S. Geological 
Survey began a survey of this quadrangle. During 1913 this 
survev was continued bv Government in cobpertaion with 
state ‘bureau. The 73 metal mining districts in state coyer 
such a large area that it was impossible with appropriation 
at hand to do sufficient geological work in each to be of much 
value. 

WASHINGTON 

Ferry County 

SAN FOIL (Republic)—Mine and mill have been sold to the 
Knob Hill and Hope companies for $170,000. 

WISCONSIN 

Zinc-Lead DlHtrict 

LOOMIS (Platteville)—A sinking plant has been installed 
at this prospect and good ore encountered in shaft. 

CLEVELAND MINING CO. (Hazel Green)—Company has 
resumed. work of mill construction on Lawrence property. 

CROW BRANCH (Livingston)—A good strike of lead and 
zinc ore was made in shaft at depth of 76 ft. at this new 
prospect. 

WISCONSIN ZINC CO. (New Diggings)—Shaft has been 
sunk to orebodv on Champion property and construction of 
a 150-ton mill has been started. The Champion lease north¬ 
east of New' Diggings, has shown high-grade zinc cuttings in 
a number of borings. 

UTAH 

Juab County 

TINTIC SHIPMENTS for week ended .\pr. 17 were 136 
cars as compared to 131 the week preceding. 

KNIGHT-CHRISTENSEN MILL (Silver City)—Roaster, 
which is in operation is not expected to give any further 
trouble. Some changes and adjustments are to be made in 
filtering tanks. 

EUREKA HILL (Eureka)—An option has been taken on 
this companv's tailings dump by Campbell & Dull, who may 
treat part of it by cyaniding. Tests have been made. Tail¬ 
ings dump which is largest in Tintic district, contains 200,0()0 
tons, w'hich accordin.g to company’s records carries 5 oz. sil¬ 
ver, with a little gold and lead. 

Salt I.ake County 

THERE HAS BEEN BUT ONE .SNOWSLIDE of importance 
during past season. Precipitation has been about normal, but 
heavy snow'storms were followed by w’arm weather, followed 
bv freezing and subsequent packing of snow and ice. Lessees 
are working at many properties, and a good tonnage is ex¬ 
pected for coming summer. 

OHIO COPPER (Bingham)—Orders have been placed for 
new' equipment, which is expected to arrive during .lune. 
With new machinery mill should treat 3000 tons dally or 
more. Change, it is expected, will be completed, and new 
equipment installed by August. 

UTAH COPPER CO. (Bingham)—A 10,000-ton leaching 
plant for treatment of oxidized capping has been authorized; 
will cost $2,000,000 . Work on first unit of 2000 tons capa¬ 
city will be started in two or three months and should be 
completed in 1915; entire plant will be completed two years 
later. Capping, of which there is 40,000,000 tons contains 

'/r copper. 
BINGHAM MINES (Bingham)—Ore has been opened on 

500- 800- and 1100-ft. levels of this company’s Yosemite mine 
at Bingham. Best showing is on 800, where vein carries 3 
ft of ore running well in lead, with some silver. The Dalton 
& Lark is producing 50 tons of lead ore daily, and the Com¬ 
mercial 50 to 100 tons of copper ore. At the latter mine a 
raise is being driven from Niagara tunnel to connect with 
old workings. This work will provide needed ventilation. 
Development is being done in new territory. 

Summit County 

PARK CITY SHIPMENTS for week ended Apr. 17 amounted 
to 2,193,080 lb. 

SILVER KING CONSOLIDATED (Park City)—Efforts are 
being made to open wagon road so that shipments can be 
resumed Bins are full, and ore has been stored in mine 
workings. 

GRASSELLI MILL (Park City)—Work of renovating this 
mill by a new company is in progress. Some new machinery 
has arrived, and will be installed. Changes are being made 
in expectation of treating ore from American Flag and other 
properties. 

C.ANADA 
BrltiMh Columbia 

ATLIN PLACERS—North Columbia Gold Mining Co. and 
the O’Donnell Placer Co. will employ 160 men this season. 

Ontario 
HOLLINGER RESERVE (Timmins)—Option held by Gen¬ 

eral Development Co. will not be exercised. Mill run of 200 
tons showed ore of much lower grade than was anticipated 
by previous samplings. 

BEAVER (Cobalt)—Annual report for year ended Feb 
28, 1914, shows a production of 762,698 oz., valued at $438,552 
Ore reserves are estimated at 30,000 tons, underground aver¬ 
aging 30 oz. and 15,000 on dump averaging 20 oz. No estimate 
regarding ore in place is given. 

LA ROSE (Cobalt)—Annual report shows that during last 
year, production fell below that of Princess and Lawson and 
notliing of much importance has been developed. High-grade 
ore on property is estimated at 417,000 oz. and unless work 
on 380-ft. level shows favorable results, outlook is not prom¬ 
ising. Lawson produced 708,000 oz. in 1913 and reserv'es are 
estimated at 125,000 oz. A new vein has been penetrated by 
a crosscut on 180-ft. level and shows some ore. Princess pro¬ 
duced 909,000 oz. and during year three new veins were de¬ 
veloped. (inly ore in resei-ve is on vein No. 12, which has a 
shoot of high-grade 1in. wide and 120 ft. long above 
132-ft. level. Production for year was 2,636,000 oz. at a cost 
of 22.8c. per oz. Combined surplus of old and operating com¬ 
panies is $1,602,005. Ore reserves are 700,000 oz. less than 
last year. 

NIPISSING (Cobalt)—Repoi't for 1913 show's a total pro¬ 
duction of silvcM- 4,552.173 oz., valued at $2,756,612. Gross 
receipts were $2,804,093 and net receipts $1,645,108. Expense 
of production w'as 24.01c. per oz., which is 6.74c. more than in 
1912. This increased cost was due to fact that lialf the silver 
was produced from milling ore and on account of lower aver- 
age grade of ore. Known ore reserves are estimated >t 
9,510,000 oz., half of which is high grade. Surplus is $1,259 - 
061. Company received $26,183 for sales of Cobalt and nickel 
residues. High-grade mill treated 1200 tons of Nipissing ore 
averaging 2501 oz. per ton and 632 tons of customs' ore aver¬ 
aging 2854 oz. per ton. Low-grade mill treated 77,133 tons 
averaging 27.18 oz. per ton, making a recovery of 91.85%. 
Net value of silver produced was somewhat below dividend 
requirements Since then, dividend has been cut from 30 to 
20% per ann iin. 

.MEXICO 
.\guaMcallenteH 

AMERICAN SMELTING & REFINING Ct). (Aguascalientes) 
—The local and all other plants in Mexico w'ere closed down 
the week of Apr. 19-25, and .\merica?i employees of com¬ 
pany were ordered to leave country. (''ONii)any has decided 
to suspend all operations in Mexico until hostilities in that 
country are ended. Company had a greater number of em¬ 
ployees on its properties in Mexico than any other American 
corporation. When woiking its plants at full capacity it has 
had dote to 50,000 men. Since Madero revolt, however, there 
have been few times w'hen plants could be worked close to 
capacity. Despite handicaps of revolutions, company has 
been able to do much woi'k. Some of its largest properties 
are in territory in which there was recent heavy fighting 
betw'een federals and rebels under Villa. Villa on occupying 
different important centers had immediatel.v allowed resump¬ 
tion of operations by plants of several important companies, 
those of A. S. & R. Co. being particularly favored. There 
have been reports, however, that Villa followed lines of pro¬ 
cedure so common in Latin-American countries of exacting 
heavy tribute before permitting such resumption of work. 
With exception of unskilled laborers, majority of employees 
aie Americans. Hundreds of these quit country in last few 
years. On Apr. 20 there began an exodus of remaining Ameri¬ 
cans at comitany’s plants at ('hihuahua for El Paso, which 
many have already reached. Late last week scores left Aguas- 
ularly in Mexico. T.atest reports are that some 30 Americans, 
callentes for Vera ('ruz b.v way of Mexico (Tity. They are 
probably now in Mexico City. Officials have little expecta¬ 
tion that properties will remain unscathed. Company is con¬ 
trolled by Guggenheim interests, against which much bitter¬ 
ness has been shown in Latin-.\merican countries, partic¬ 
ularly in Mexico. I.iatest reports are that some 30 Americans 
mostly smelter employees, attempted to reach Mexico City 
from Aguascalientes, thence to go to Vera Cruz. They were 
stopped at Encarnaclon, taken back to Aguas and held pris¬ 
oners at the smelting plant, press dispatches staHng they 
were finally released on payment of a ransom of 250,OCO 
pesos worth of bullion. 

Hidalgo 

UNITED STATES SMELTING, REFINING & MINING CO. 
(Real del Monte and Pachuca)—Orders have been given to 
Mexican management to use own judgment in regard to clos¬ 
ing down operations. 

Sonora 
PHELPS-DODGE (Nacozari)—Constitutionalists’ represen¬ 

tatives suggested that American employees leave Just after 
Carranza statement was promulgated. 

GREENE-CANANEA (Cananea)—Mines and works have 
been closed down. Americans have left country, stores, mines 
and working now being in charge of Mexican caretakers. 

COLOMBIA 

PATO MINES, LTD.—(Zaragoza)—Little washing has been 
done since early in March when dredge got into a clay bank 
and lost pond water. It is understood that rains have started 
and that dredge will resume as soon as sufficient water has 
accumulated. 

TRANSVAAL 
GOLD PRODUCTION in the Transvaal in March is re¬ 

ported at 686,801 oz., which is 40,540 oz. more than in Febru¬ 
ary, but 103,751 oz. less than in March, 1913. For the three 
months ended Mar. 31, the total was 2,314,064 oz. in 1913, and 
1,964,815 oz.—or $40,612,726—in 1914; a decrease of 349,249 oz., 
or 15.1%, this year. 
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ME.TA1. MARBIETS 
NKW YORK—Apr. 29 

The metal markets still remain rather quiet, or at least 
with no special activity. Prices nave been variable within 

rather narrow limits. 

Copper, Tin, Lead and Zinc 

Copper—The hysterics of last week affected not only the 
stock market, but also the copper market and on Apr. 23-25 
sales were made at delivered, usual terms, equivalent 
to about 13.97^^c., cash. New York, the lowest point of the 
last downward movement. Several millions of pounds were 
reported sold at that price. It is not unlikely that even a 
lower price would have been accepted if business had come 
in slpht. In R-eneral, however, buyers held aloof, domestic 
consumers beinK apparently of the expectation that the metal 
would break through 14c., delivered to them. 

On Apr. 27 there was a distinctly better feeling because 
of the improvement in the Mexican situation and Europe 
became a very’ substantial buyer, one of the large producers 
taking considerable business at about 14.15c., delivered. The 
European demand increased on Apr. 28 and there was al#o 
some domestic demand, and large transactions were consum¬ 
mated at 14.25c., delivered, usual terms, the largest producers 
meeting the market at that figure. Good business was done 
at about the same price on .\pr. 29. 

The average of quotations for the week is 14.025 cents. 
The London market, on Thursday. Apr. 23, was £63 15s. 

for both spot and futu!-es. On Monday, Apr. 27, it advanced 
to £64 3s. 9d. for spot and £64 5s. for futures, closing on Wed¬ 
nesday, Apr. 29. at £64 2s. 6d. for spot and £64 5s. for three 
months. The market has been moderately active, with some 
bear buying. 

Base price of copper sheets is now 19%c. per lb. for hot 
rolled and 20 %c. for cold rolled. The usual extras are 
charged and higher prices for small quantitie.s. Copper wire 
is 15(®1514c. per lb., carload lots at mill. 

Copper exports from New York tor the week were 6188 
long tons. Our special correspondent reports exports from 
Baltimore for the week at 3390 tons. 

Imports of copper Into France three months ended Mar. 
31 were 27,664 tons, an inci'ease of 8258 tons over last year. 

Tin—On Apr. 23. the critical situation in Mexico led to 
general selling of tin in all quarters of the world, in conse¬ 
quence of which the London market declined ov’er £5, spot 
being quoted £154 5s. and three months £156 5s. In this 
country, tin was quoted 34•%c. On Thursday’, Apr. 24, there 
was a general disposition to take advantage of the low 
prices, and in consequence the market abroad advanced to 
£158 for spot and £160 for thiee months, and over here to 
34^140. Better prospects yvith respect to Mexico did not make 
much of an impression on the tin market, w’hich on Monday, 
Apr. 27, declined to £157 for spot and £159 for three months. 
The market continued to fluctuate around these figures, and 
on Wednesday’, Apr. 29. closes at £157 15s. for spot and £159 
10s. for three months, with tin in this country selling at 
34% cents. 

licad—Beginning last Thursday there was an improve¬ 
ment in the lead market and both producers and dealers 
found themselves able to make sales on the basis of 3.70c. 
for Missouri brands at St. Louis, buyers apparently having 
made up their minds that lead was low enough and that 
conditions in Mexico w’ere about to strengthen the situation 
in our markets. On Apr. 27. the .\. S. & R. Co. raised its 
price to 3.90c., New York, and outsiders immediately became 
able to realize 3.80c., St. Louis. 

The London market is firmer, Spanish lead being quoted 
£19; English lead 7s. 6d. higher. 

Exports from Baltimore last week included 392,382 lb. 
lead to Holland. 

Spelter—Right through the week spelter was offered at 
St. I.,ouis at 4.8744c., more being offered at that price than 
could be sold. The natural result was a further recession in 

price and during the last three days sales were reported at 
4.85c., St. Louis. 

At London, good ordinaries are quoted £21 7s. 6d.; specials 
£21 15s. per ton. 

Base price of zinc sheets is now $7 per 100 lb. f.o.b. Peru, 
Ill., less 8% discount, with the usual extras. 

Exports from Baltimore last w’eek included 5076 slabs of 
spelter to Copenhagen, Denmark. 

The roasting plant of the new’ works of the American Zinc 
& Chemical Co., at Langeloth, Penn., w’ill be ready to start 
about June 10. The distillation furnaces will be completed 
later. The company is already contracting for ore supplies. 
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♦Nominal. 
The quotations herein given ar ■ our appraisal of the markct-s for copper, lead 

spelter and tin ba.sed on wholesale i-ontracUs; and repres.-nt, to the best of our 
judgment, the prevailing values of the metals specified as indicated by sales by 
producers and agencies, reduced to ba.sis of New York, cash, except where St. 
I.ouis is given as the b.asing point. St. Louis and New York are normally quoted 
0.1.5c. apart. The quotations for electrolytic copper are for cakes, ingots and 
wirebars. The price of electrolytic cathodes is usually 0.05 to 0.10c. ^low that 
of electrolytic: of casting copper 0. l."> to 0.2.5c. lielow. The quotations for lead 
represent wholesale transactions in the open market for good ordinary brands; 
the specially refined corroiling lead commands a premium. The quotations on 
spelter are for ordinary Western brands; special brands command a premium. 
.Silver quotations are in cents per troy ounce of fine silver. 

Some current freight rates on metals per 100 lb., are: .St. I.oui.s-New York, 
15lc.; St. I.ouis-Chicago.tlc.; St. I.ouis-Pittsburgh, 12*c.; New York-Bremen or 
llotterdam, 15c.; New York-Ha vre, 16@17}c.: New York-l.ondon, 16c.; New 
York-Haniburg, 18c.; New York-Tri<-ste,22 c. 
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The above table gives the closing quotations on London Metal Exchange. 
All prices are in p>ounds sterling per ton of 2240 lb., except silver which is in 
pence per troy ounce of sterling silver, 0.925 fine. Copper quotations are for 
standard copper, spot and three months, and for best selected, price for the latte 
being subject to 3 per cent, discount. For convenience in comparison of London 
prices, in pounds sterling per 2240 lb., with American prices in cents per pound 
the following approximate ratios are given: £10 »2.17}c.; £15 • 3.26( 
— £25 “ 5.44c.; £70 =« 15.22c. Variations, £1 =« 0.21fc. 
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Kxports and Imports of Metals In the United States, two 
months ended Feb. 28, as reported by the Bureau of Statistics, 
Department of Commerce: 

--Expe )rt8-- '-Imp orts-- 
1913 1914 1913 1914 

Copper, lonp tons. . 63,301 81,876 32,331 29,031 
Tin, lone ton.s. . 101 93 7,437 6,700 
I.ead, .short tons. . 6,741 1,529 17,887 2,234 
Zinc, short tons. . 240 276 5,498 161 
Nickel, lb. . .5,290,042 4,913,547 8,778,785 7,405,859 
Antimony, lb. . 30,413 4,062,073 2,256,789 
Aluminum, lb. 11,107 5,172,107 2,501,041 
Quicksilver, lb. 11,095 2,633 
Platinum, oz. . 250 115 21,447 11,491 

Ores, etc.; 
Zinc ore, ton.s. . 3,036 1,405 10,231 2,437 
Zinc in ore, lb. . 264,320 

48,690 80,014 
11,589,918 2,038,973 

Zinc dust, lb. 
Zinc oxide, lb. 

. .59,606 

. .5,18:1,981 
19>il2 

.5.241,550 
827,588 1,262,704 

Copper, lead, nickel and antimony include metallic con¬ 
tents of ore, matte, etc. Quantity of antimony ore is not re¬ 
ported. Exports include reexports of foreign material. In 
addition to the metallic aluminum given above, manufactures 
of aluminum were exported to the value of $107,014 in 1913 
and $121,649 this year. 

Other Metals 

Aluminum—Business has been quiet and the market is 
rather weaker. Xo. 1 ingots are quoted at 18@18i,4c. per lb.. 
New York. There are reports of lower prices, but they do 
not seem to be confirmed. 

Antimony—The market has been quiet, with only a moder¬ 
ate business. Cookson’s is still quoted at 7.20@7.50c. and Hal- 
lett’s at 6.90 @ 7.10c. per lb. Hungarian, Chinese and other 
outside brands are weaker all around and 5.75 @ 6c. per lb. 
is named. 

QuiokHilver—Trade continues fair and prices are un¬ 
changed. New York quotations are $38 per fiask of 75 lb. for 
large lots and 54c. per lb. for jobbing orders; San Francisco, 
$38 for domestic orders, and special terms—usually about $2 
less—for export. The London price is £7 per fiask with £6 
17s. 6d. asked from second hands. 

Mngneniam—The current quotation for pure metal is $1.50 
per lb. for lots of 100 lb. or over, at New York. 

Gold, Silver and Platinum 

liold—The demand for gold on the open market in London 
is still strong, although Russia was not quite as active a 
taker as in recent weeks. For one or two days a premium 
of lid. was paid, but for most of the week the price was 
77s. 9d. per oz. for bars. In New York, sterling exchange 
has been up to a point which caused some talk of gold ex¬ 
ports, but none have been made. 

Iridium—No change is reported in this metal. Quotations 
are still $75@78 per oz.. New York. 

Platinum—The market is quiet but is rather firmer than 
it was, and prices are unchanged. Dealers ask $43@44 per 
oz. for refined platinum and $46@49 for hard metal. The 
foreign market is steady. 

Silver—The market has been strong, and with an adv’anc- 
ing tendency reaching 27Vid. in London, and closing very little 
below that point. Supplies are likely to be scarce, owing to 
the Mexican trouble. 

Shipments of silver from London to the East, Jan. 1 to 
Apr. 15, as reported by Messrs. Pixley & Abell; 

1913 1914 Chances 
India. £2,501,300 £2,096,500 D. £404,800 
China. 166,000 40,000 D. 120,0(K) 

Total. £2,667,300 £2,136,.500 D. £530,800 

Exports of gold to India for the week were £306,000, an 
unusually large amount. 

Zinc and Lead Ore Markets 

JOI>UI\, .MO.— Apr. 2r, 
Blende sold as high as $43, the assay base ranging from 

$37@40 and the metal base from $35@37 per ton of 60',7 
zinc. Calamine sold at $20@22.50 per ton of 40% zinc. The 
average price of all grades of zinc, on account of the heavy 
calamine shipment, was reduced to $35.36 per ton. Lead sold 
at $47 on a base of $45 per ton of 80*^7 metal content, and the 
average of all grades is $45 per ton. 

There is a growing sentiment favorable to a cessation of 
operations on the part of many producers unless a better tone 
comes to spelter and ore prices. Buyers of high-grade ores 
admitted this week that the price of spelter did not warrant 

the prices paid, but considered it wise to make no further 
reduction. 

SHIPMENTS WEEK ENDED APR. 25 
Blende Calamine Lead Value 

Totals this week. 11,951,670 1,212,960 2,233,560 $283,030 
Totals 17 weeks.. 177,597,520 11,400,390 30,333,350 4.378,435 

Blende value, the week, $219,850; 17 weeks, $3,505,430. 
Calamine value, the week, $12,885; 17 weeks, $128,625. 
Lead value, the week, $50,295; 17 weeks, $744,375. 

PL.VTTEVILLE, WIS_April SS 

The base price paid this week for 60% zinc ore was $39@ 
39.50 per ton. Lead sales were heavy in spite of the low 
price of $46@48 per ton for 80% ore. 

SHIPMENTS WEEK ENDED APR. 25 

Zinc ore, lb. Lead ore, lb. Sulphur ore, lb. 
Week . 3,503,660 640,400 717,900 
Year . 47,862,040 2,012,270 15,308,430 

Shipped during week to separating plants, 2,417,200 lb. zim; 
ore. 

MOATAXA 7,I.\C <mKS 

new supply of zinc ore will come into the market when 
the Timber Butte Milling Co., of Butte, Mont., b,egins opera¬ 
tions early in June. This output will be handled by Beer, 
Sondheimer & Co., of New York. 

REVIEW 

>EW VOKK—Apr. 2» 
Tlie markets are generally roi)orted unclianged from last 

week. New orders are small and there is some disposition 
to <lraw in. The war excitement lias had rather an un¬ 
favorable effect upon the whole. 

No material clianges in price are reported. Unless new 
orders increase, there is not likely to be much bidding for 
them. 

The pig-iron market is still quiet and uneven. Orders are 
generally small, and business is on a moderate scale. 

It is reported that the Pennsylvania R.R. Co. has given 
an option on the stock which it owns in the Pennsylvania 
Steel Co. to W. H. Donner, wlio represents owners of a ma¬ 
jority interest in the Cambria Steel Co. This would point 
to a probable union of these two large independent steel 
concerns. 

The I'niteil Staten Steel Corporation repoits results of its 
business for the (luai'ter ended March 31 as below: net earn¬ 
ings including surplus over oi)erating e.\i)enses and ordinary 
renewals: 

Net Earnings 1913 1914 
January . $11,342,533 $4,941,337 
February . 10.830,051 5,655,611 
March . 12,254,217 7,397,433 

Quarter. $34,426,801 $17,994,381 

Depreciation and sinking funds. $5,798,023 
Interest, etc., on bonds. 5,827,302 

Total charges. $11,625,325 

Surplus for the quarter. $6,369,056 
Dividends declared. 12,658,7<Mi 

Deficit for the quarter. $6,289,644 

Dividends declai-ed were on preferred stock, taking 
$6,304,919, and 114% on common, $6,353,781. The net earnings 
were $16,432,420 less than in the first quarter of 1913, but 
$167,408 more than in the first quartei’ of 1912. The un¬ 
filled orders on hand Mai-ch 31 wei-e 4,653,825 tons. 

IMT'rSIIURLH—Apr. 
Forecasts of $18,000,000 as the earnings of the U. S. Steel 

Corporation in the fii’st quarter have been closely confirmed 
by the official report of $17,994,381. The showing is neither 
better nor worse than was indicated by a survey of trade 
conditions. Earnings are probably now running at the rate 
of about $7,000,000 a month. 

There has been a slight further decrejise in steel pro¬ 
duction, but the industry as a whole is still running at about 
65% of capacity. 

The Bessemer department of the Republic Iron & Steel Co. 
at Youngstown, which was closed last week, is still idle, but 
will probably resume very shortly. The openhearth depart¬ 
ment is operating nearly full. The National Tube Co. will 
close its entire Riverside plant. Wheeling, May 1, this plant 
having about 15% of the company’s entire capacity. The 
closing includes blowing out Benwood blast furnace at 
Wheeling, while one McKeesport and one Lorain stack of the 
company are also going out. 

Surplus for the quarter. 
Dividends declared. 
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steel prices are softening very little, as they are close to 

the cost line already. Bars, plates and shapes are firmly held 

at 1.15c., but carload orders, when the specifications are at¬ 

tractive, can usually be placed at the minimum figure. Sheets 

have weakened, black going at 1.85c. for 28 gage and galvan¬ 

ized at 2.80c. for 28 gage. Tinplates are somewhat softer, as 

$3.30 can be done on good orders, against the regular season 

price of $3.40. The tin mills are full of business and are 

operating practically at capacity. 

I'lg Iron—The market continues stagnant, but prices are 

quite well held. Nothing has been done toward naming 

prices on Lake Superior ore for the season, and it may be 

June before any sales are made. Coke is stagnant, and fur¬ 

nace coke for May, possibly also for June, can be had at 

$1.90. We quote: Bessemer, $14; basic, $13; malleable, $13.25; 

No. 2 foundry, $13,25i?i 13.50; forge, $12.75, at Valley fur¬ 

naces, 90c. higher delivered IMttsburgh. 

Steel—Lately the market has been quoted nominal at $21 

for billets and $22 for sheet bars, but it is now recognized 

that steel could be secured for this quarter at $20 for billets 

and $21 for sheet bars. Rods are dull at $26, Pittsburgh. 

KerroiiianganeMe—The market is dull and unchanged at 

$38^139, Baltimore, for lOnglish or Herman, prompt or for¬ 

ward. 

IKON OKK 

The Bethlehem Steel Corporation has placed with the 

United States Steel Exports Co. a contract for the erection 

of a large oi-e dock at Cruza Grande on the east coast of Chile. 

The pier will be built along the lines of the ore pier owned by 

the Steel Corporation at Duluth. It is intended for the ship¬ 

ment of ores from the lands recently secured by the Bethle¬ 

hem Co., near that port. 

The first cargo of Lake Superior iron ore for the season 

was stfirted last week from Escanaba by M. A. Hanna & Co., 

of Cleveland. Very few vessels will be moving before next 

week. 

<'OKE 

Coke production in the Connellsville region for the week 

is reported by the "Courier” at 354,725 tons; shipments, 325,- 

545 tons. Over 1300 ovens were shut down. Production in 

the Greensburg and upper Connellsville district was 47,022 

tons. 

f'ual iind Coke Uarrieil by I'ennMylvania K,K. LineN east of 

IMttsburgh and Erie three months ended Mar. 31, short tons: 

1913 1914 Changes 

Anthracite. 2,743,.'j04 2,7(Mi,391 D. 37,113 
Bituminous. 12,117,747 12,414,492 I. 296,745 
Coke. ;i.756.:i25 2,7(M).237 D. 1,0.56,088 

Total. 18,617,.576 17,821,120 D. 796,456 

The total decrease this year was 4.3G, almost entirely in 

coke, in which there has b> en a heavy decline. 

••HIMIIIIIIIMIIMMIIMMHIIMilMMIMMIMIMIMMIMIMIIIIIMMIIMIMIIIMMMIMMIIIIIIIIIMtlllllllllMIIIMIIIIIMItlMHIMMMIMMIIMiHtiHHNIINIIMtltlltlMimiMMHHIliiliHUMU 
I I 

I CHEMICALS I 
XEW YORK—Apr, llO 

The large plants of the Atlantic Fertilizer and the United 

States Fertilizer companies, at Curtis Bay, a suburb of Balti¬ 

more, were destroyed by fire, Apr. 26, with heavy loss. The 

fire is said to have started in the condensing chamber of the 

Atlantic plant. 

Exports and Importa of fhemleala and raw materials in 

the United States for the two months ended Feb. 28: 

--Imports-- --E X po rt s-^ 
Chemicals: 1913 1914 1913 1914 

1,762,4'lO 609,667 66,000 
Copper sulphuU-, lb. 2.169,451 2.7.50,706 
Bleach, lb. 11,969,115 8,.321,243 8,600 
Potash salts, lb. 11,709,492 8,4.57,094 94,876 188,798 
Soda salts, lb. 2,7.57,831 2,424,(H>5 6.5,798 42.346 
.\eetate of lime, lb. 12.995,608 9..57().60() 
Sulphur, tons. 1,,899 3,22.5 6,756 1.5,916 

Ores etc.: 
1,85,422 140,887 
13,879 22,770 

Magnesite, tons . 25,0.32 2.5;4.54. .343 435 

Fertilizers: 
98,772 140,517 
31,797 37,145 

Other pota.sh salts, tons. .52.fv42 43.964 15,.572 443 
Nitrate of soda, tons. 66,660 .57,213 641 738 
Sulphate of ammonia, tons. ... 14,489 18,232 
Phosphates, tons. 140,8.57 173,7.57 

Exports include reexports of imported material of all 

kinds. Some phosphate is Imported, but is not given sepa¬ 

rately in the returns. 

Arsenic—Businccc io quiet with only small sales. The 

current quotation continues $3 per 100 lb. for spot arsenic. 

Copper Sulphate—Business rem.ains fair, with no change 

in conditions. Quotations are $4.80 per 100 lb. for carload 

lots and $5.05 per 100 lb. for smaller parcels. 

Nitrate of Soda—The market is quiet, but with fair sales. 

Quotations are 2.22140. per lb. for spot; 2.20c. for May; 2.17%c. 

for June; 2.15c. for deliveries from July forward. 

PETROLEl .51 

E.xports of mineral oils from the United States in March 

were 172,520,182 gal. For the three months ended Mar. 31 the 

total exports were 438,194,371 gal. in 1913, and 486,344,380 

gal. in 1914; an increase of 48,150,009 gal., or 11%, this year. 

On Apr. 23 another reduction of 10c. per bbl. was made in 

the buying price of Pennsylvania grade oils. 

There is some excitement over reported discoveries of oil 

at Dexter, northeast of Gainesville, Texas. 

COl-PEK SMEI.TEirS REPORTS 

This table is compiled from reports received from tiie resjreetive coiupaiiies 
except ill tlie few cases noted (by asterisk) as estimateil, together witli th<- re¬ 
ports of the U. S. Dept of Commerce as to imported material, and in tlie innm 
represi'iits the crude coptn-r content of blister rop|K-r, in pounds. In those ej,se 
where the copper conte. ts of ore and matte are reported, the copper yiehl then 
i.s reckoned at 97%. In eonqiuting the total .-\meriean supply duplications are 
excluded. 

December January February March April 

Alaska shipments 3,!()4,1.5.5 2,701,2.58 1,803..570 2,069,960 . 
Anaconda. 2.5,100,(8)0 24,4(M),(K)0 21,:«)0,(M8). 
Arizona, btd. 2,920,000 3,474,(8Hl 3.(M>2,(KK) 3,286,000 . 
Copiier (iueen ... 9,033,459 8,796 3.58 6,987,360 7,637,042 . 
Calumet A Ariz... 5,2.30,(88) .5,975,(88) 5,.596,8.50 .5,875,000 . 
Chino. 4,390,018 6,488,220 .5,r42,426 .5,399,814 . " 
Detroit. 2,021,0:i4 1,.590,()81 1,814,214 1,97:1,725 
I'last Hiittc. 1,:124,.5(8) l,2,56,0is) 1,193,9(8) . . 1,.546,180 
Giroux. 197,649 148,411 90,017 287,980 _ 
Mason Valley- 1..372 (88) 944,(88) 1,254,(88) . 
Mammoth. 1,4(8),(88) 1,62.5,(88) 1,400,0(8) 1,8(8),000 
Nevada Con. .5,:i4:i,862 .5,791,122 4,.588,243 5,218,257 
Ohio. 722,940 700,728 ,582,(88) .597,520 
Ohl Dominion- 2,61.3,0:19 2,797,(88) 3,(816,(88) 2,997,(88) 
Ray. 5.07.5,202 5,'05,(88) .5,432.(88). 
Shannon. 1,078,0(8) 9.37,4:12 90:i.761 1,082,(88). 
.South I tah. 242,362 275,.569 .33:1.874 4()6,:181 . 
Tennessee. 1,7(8),(88) 1.474.890 1,2,32,812 1,262,184 
United Verde*... ;i.(88),(88) :i.00().(88) 2.700,(88) .. . 
UtahCop|x‘rCo.. l().:i()6.(U6 1(),.329..564 9.207,111 12..323,493 
Lake Suix-rior* .. .5.(88M88) 7.4(8),(88) 8.,5(8),(88) . 11,(88),(88) 
Non-rep. mines*. 6,2.50,000 6,200,(88) ,5 600,(88) 6,200,(88). 

Total priKl. 98,024,926 102,l(8),23:i 92,290,213 . 
Imp., burs, etc... 23.578,9:18 24,.504,249 19,918,448 . 

Total bli-ster... 121,(8):i.,S64 126,(8)4,482 112,208.661 . 
Imp. ore.A matte. 12,20.5,187 l(),.S9:i,969 9,713,1(44 . 

Total Amer.... 133,809.0.53 1.37,498,451 121,921,825 . 

Miamit. .3,210,0(8) 3,2.58,9.50 3,316,482 .3,361,1(8) . 
.Shattuck-.Arizona 1,050,781 1,276,6.36 1,1.34,480 1,1:56,458 . 

Brit. Col. Cos.: 
British Col. Cop.. 795,(8)4 (8)7,9:50 . 
Granby. 1,6()5,.3,S2 1,793,840 1,661,212 1,77.5,852 . 

Mexican Cos.: 
Boleot. 2,315,040 2..309.92() 1,984,0.80 2.5:)5,68(). 
Cananea. 3,046,(88) :5.4(8),(K8) 2,688,(88) 4,260,(8)0 
.Moetezunm. 3,139,61,3 :),()24,.5.56 2,642,013 2,882,884 . 

Other h'lireign: 
Braden, Chile .. . 2,122,(88) 2,4:50,(88) 2,:562,(88) 1,810,000. 
Gape Cop , .8. Af. 68.5.2(8) 519,6.80 4.59,2(8). 
Kyshtim, Russia. 1.742,720 1,5.59,040 1,.5:54,4(8) . 
Spas.sk.\, Russia.. 900,480 902,720 902.720 . 

Exports from 
Chile. 10.640,(88) 5,488.(88) 6.720,000 6,944,(88) 
Australia. 6,720,(88) ,712.(88) 7,9.52,0(8) ,8.176,(88) 
Arrivaks-Europet 13,787,200 8,599,360 18,354,.56() 17,.572,,8(8) 

t Boleo copper does not come to .\meriean refiners. Miami copjier gis-s to 
Cunaueu for treatment, and reappears in imports of blister. 

J Does not include the arrivals from the UnitM States, .\ustralia or Chile. 

STATISTICS OF COPPER 

Month 

Year, 
1912] 

V. ’13. 
VI. .. 
VII. . 
VIII. 
IX. . 
X. .. 
XL. 
XII.. 

Yr., ’13! 

I, 1914. 
II. 
III.... 
IV . 
V . 

United .States 

U.S.Refin’y 
Production 

Deliveries, Deliveries, 
Domestic for Export 

I ,.581,920.287 819,66.5,948 746,.396,452 

141,319 
121,8(8) 
138,074 
131,6.32 
131,401 
139,070 
1.34,087, 
138,990 

,416; 81 
,8.5.3 68 
,602| ,58 
362i 73 
,229 

108, 
,362, 
904, 
t>49, 

,836, 
,173, 

708| 48,656, 
,9.3,8. 

481 

421 21, 

067,901 
,480,071 
263,469 

,067,803 
.542,413 

1,622,450,829 767,261,760 869,062.784 

131.770,2741 47.956,9.5.51 87.9.5.5..501 
122,561.007, 47..586,657 8.3,899,1831 

Vi-ible Stocks. 

United 
States Europi' Total 

7.5.. 549.11(S 
67.474,22.5 
.52,814,606 
.5.3..594,94.5 
.38,314,0.37 
29,793,094 
32.. 566.382 
47.929,429 

S.5,948,.S(H) 
77.2.3.5,2(K) 
77,9(M,000 
(■>6,420,480 
f>.3.716,800 
.53,62.5,600 
48,7.87.200 
4fi..592.000 

161,497,908 
144,709,425 
124,808,606 
120,015,385 
102,0.30,837 
83,418,692 
81.. 3.53..582 
94.. 521.429 

91.435.. 567 
.87.296.68.5 
7.5.. 371.8.52 
64.(i09,319 

.53,916.80014.5.3.55,667 

.50.108,800137,40.5,485 
47,.376,000125.747,8.52 
46,4.3.5,200111,044.519 

Note—Visible supplies in Europe do not include copper afloat. 
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Assessments 

Company Delinq. Sale Amt. 

Advance, Ida. Apr. 15 May 15 SO.003 
0.05 

Belcher, Nev. May 4 May 26 0.10 
Bullion Beck & Champion,Utah Apr. 24 May 25 0.20 

Bullion, Ida. Apr. 11 May 11 0.005 
Challenge, Nev. May 12 June 2 0.05 

Chollar, Nev. Apr. 28 May 21 0.03 
Confidence, Nev. Apr. 21 May 11 0.10 
Cons. Imperial, Nev. Apr. 28 May 20 0.01 

0.25 
Diamond Black Butte, Mont... Apr. 10 May 14 0.005 
Emerald Tlntlc, Utah. Apr. 15 May 9 0.0033 

Florence, Ida. Apr. 19 May 11 0.001 
Apr. 9 May 11 0.01 

Idaho-Nevada, Ida. May 7 June 1 O.tXll 
0.002 

Montello, Utah. Apr. 25 May 16 0.005 
Overman, Nev. May 8 ^Iay 28 0.05 
Rescue Eula, Nev. Apr. 21 May 27 0.01 
Robbers Roost, Calif. Apr. 13 May 5 0 01 
Royal, (formerly Penn.), Ida... Apr. 23 May 18 0.0015 
Savage, Nev. Apr. 16 May 7 0.10 
Slavonian, Ida. Apr. 30 ^Iay 30 0.002 

Snowshoe, Ida. Apr. 28 May 28 0.005 
Southern Swansea, Utah. Apr. 18 May 6 0.0003 
Torino, Ida. Apr. 16 May 16 0 001 
Verda, Utah. Apr. 15 May 5 0.001 

Victoria, Mich. Apr. 15 May 24 1 (K) 
VVasatch-Utah. Utah. Apr. 6 May 11 0 01 
Wisconsin, Ida. post'd. June 5 0.003 

;^loiitUly AvernKe Prices of Metuls 

SILVER 

Month 

i 
' New York London 

. 1912 j 1913 1914 1912 1913 1914 

.lanuary. . . 56.260 62.938 57 572 25.887 28.983 26.553 
February.. 59.043 61.642 57 506 27.190 28.357 26.573 
March. 58.375 57.870 58 067 26.875 26.669 26 788 
.Vprll. 59.207;59.490 . . . . . 28.284 27.416 . 
May. 60.880 60.361 . . . . 28.0.38 27.825 . 
June. 61.290 58.990 . . ... 28.21527.199 . 
July. 60.654 58.721 . . . . . 27.919 27.074 . 
.August... 61.606 59.293 .. . . . 28.375 27.3:15 . 
September 63.078 60.640 . . . . . 29.088 27.986 . 
October ... 63 471160.793 . . ... 29.299 28.083 . 
November. 62.792158.995 .. ... 29.012 27.263 . 
December 63.365'57.760 . . ... 29.320 26.720 . 

Year.. . 60.8:15 ,59.791 . . . . . . 28 042 27.576 . 

New York quotations, cents per ounce troy, fine silver: 

London, pence per ounce, sterling silver, 0.925 tine. 

COPPER 

Month 

New York 
London 

Standard Electrolytic Lake 

1913 1914 1913 1914 1913 1914 

January. . 16.488 14.223 16.767 14 772 71.741 64.304 
February. . 14.971 14.491 15.253 14 929 65.519 65.259 
Marcli. 14.713 14.131 14.930 14.625 65.329 64.276 
April. 15.291 . 15.565 . 68.111 . 
May. 15.436 . 15.738 . 68.807 . 
June. 14.672 . 14.871 67.140 . 
July. 14.190 . 14.563 64.166 . 
August . . 15.400 . 15.904 69.200 . 
September 16.328. 16.799 73.125. 
October .. . 16.3371. 16.913 73.383 . 
November. 15.182,. 16.022 68.275 . 
December . 14.904 65 223 . 

Year.... 15.269 . 15.686 . 68.335j. 

New York, cents per pound, I,ondon, pounds sterline 

per long ton of standard copper. 

TIN 

Month 

1 New York I London 

1913 1 1914 ’ 1913 1913 

January. 1 50.298' 37.779 238.273 171.905 
February. i 48.766 39.830 220.140 181.556 
March. .46.8.32 38.0:i8 21.3.615 173.619 

49.115 . 224.159 
49.0.38 . 224.143 
44.820 . 207.208 

Julv. 40.260 . 183.511 
41.582 .i 188.731 
42.410.i 193.074 
40.462 .1 184.837 
39.810.i 180.8691 * 

37.636 . 171.786 

Av. year. 1 44.2521.i 206.279i 

New York in cents per pound; London In pounds 

iterling per long ton. 

LEAD 

Month 

New York St. Louis London 

1913 1914 1913 1914 1913 1 1914 

January... 
February.. 
March. 

4.321 
4.325 
4.327 
4.381 
4.342 
4 325 
4.353 
4.624 
4.698 
4.402 
4 293 

4.111 
4 048 
3.970 

4.171 
4.175 
4.177 
4.242 
4.226 
4.190 
4.223 
4.550 
4.579 
4.253 
4.146 
3.929 

4.011 
3.937 
3.850 

17.114 19.665 
16.550 19 606 
15.977 19.651 
17.597 . 
18.923 . 
20.226 . 
20.038 . 

May. 
June. 

August.... 
September 
October ... 
November. 
December . 

Year.. . . 

. 20.406 . 
20.648 . 
20.302 . 
19 334 . 

4.047 17.798 . 

4. .370 4.238 18.743 . 

New York and St. I,oul8 cents per pound. London, 

pouiuls sterling per long ton. 

SPELTER 

Month 
New York St. T.ouis j London 

1913 1914 1913 1914 1 1913 1914 

January... 6.931 5.262 6.8,54 5.112 26.114 21.583 
February. . 6.2.39 .5.:i77 6.089i 5 227 25. .3.38 21 413 
March. 6.078 5 250 5.926 5 100 24.605 21.460 
.April. 5.641 . .5.49li .25.313 
May. 5.406 5.256j . 24.58.3 

5.124 4.974‘ .I22.I43 
5 278 5.1281 .20.592 
5 658 

.. 
5 508 j .I2O.7O6 

September 5.694 5 444! .'21.148 
flctober... . 5.340 5.188' . 20.614 
November. 5.229 5.083 .'20.581 
December . 5 1.56 5.004 .21.214 

Year. . . 5 648 . .5..504i 
i 
.22.746 

i 

New York and St. Louis, cents per pound. London, 

pounds sterling per long ton. 

PIO IRON IN PITTSBURGH 

Month 
Bessemer Basic No. 2 

Foundry 

1913 1914 1913 1914 1913 1914 

January. . . $18.15 $14.94 $17.35 $13.23 $18..59 $13.90 
February. . 18.15 15.06 17.22 14.12 18.13 14 09 
March. 18.1.5 15 07 16.96 13.94 17..53 14 18 

17.90 16 71 16.40 
May. 17 68 15.80 15.40 
June. 17.14:. 15.40 15.10 
July. 16.31 15 1.3 14.74 . 
August.. . . 16.63 15 (10 14.88 
September 16.65 15 04 14.93 
October... 16.60 14 61 14.80 . 
November. 16.03 . 13.91 14.40:. 
December 15.71 13.71 14.28 

817 no S15.57 $15.77 
1 __ 

vSTOCK QUOTATIONS 
COLO. SPRINGS Apr. 28| 

1 
SALT LAKE Apr. 28 

Name of f.'omp. Bid. Name of Comp. Bid. 

t.02| 04 
Cripple Cr’k Con.. t.007i Black Jack. .061 
C. K. * N. ; +.071 Cetlar I'allsman.... .001 
Doctor Jack Pot. .. 1 .051 ( Colorado Mining... .101 

1 .441 1 02* 
1 2.00 
1 -ou in 
1 .04 50 

Gold Sovereign .... 1 f.021 1 1.20 
,tl .50 Little Bell. . 15 

Isabella. I .101 1 Lower Mammoth .. .011 
1 .06 

Jennie Samitle. :.o5 May Day. .06 
Jerry Johnson. :.03i Nevada Hills. .27 

f.00.3 18 
Old Gold. .01 1 isilver King f‘oaI*n.. 1 3 05 
Mary McKinney.. . .40 1 Silver King Cons... 1.971 
Pharmacist. 1 t.Ol i Sioux Con. .03 

1.05 
Vindicator. .931 J Yankee. .02 

TORONTO Apr. 28 

Name of ('omp. Bid. Name of Comp. j Bid. 

Bailey. 03 Foley O’Brien. .20 
7 IK) 

.381 

.031 
T. A Hudson Bay . 75 00 Pearl Lake.1 .07 

.13 

.05 1 
8.40 

Crown Chartered .. t.OOl Swastika. .02 
Dome Exten. . .08 ' West Dome. 1.11 

SAN FRA.NCISCO Apr. 2); 

Name of Comp. | Bid. jName of Comp. Bid. 

Comstock Stocks |m1sc. Nev. A Cal. 
Alta. t.OOJ 

.28 
Best & Belcher... .04 MacNamara. .03 

.61 
Challenge Con. .. .04 Mont.-Tonopah.... .85 

.03 .28 
-Confidence. ..35 West End Con. .84 
Con. Virginia. .. . .13 1 Atlanta. .22 

.30 : 
Gould A Curry... .10 1 Ic.O.D. Con. .04 
Hale A Norcross. .03 1 Comb. Frac. .07 
Mexican. 1.12)i jjtimbo Extension .. .26 
Occidental. .68 1 Pitts.-Sliver Peak . .32 
Ophlr. .23 i Round Mountain... 1 .31 
Overman. .18 Sandstorm Kendall. .10 
Potosl. .01 1 1 Silver Pick. .05 
Savage. .10 Argonaut. t2.50 
Sierra Nevada. . . .09 j Bunker Hill. fl.90 
Union Con. .i .09 ' 1 Central Eureka. .. . i .49 
Yellow Jacket... . ' .22 So. Eureka. 1 .50 

N. Y. EXCII. Apr. 28. ■BOSTON EXCII Apr. 28 

Name of Comp. Clg. Name of Comp. Clg. 

72 
.Am.Sm.ARef.,com . 611 Ahmeek. 257 i 
Am. Sm. A Ref., pf. 99 i Ala.ska Gold M.... 26) 
Am. Sm. Sec., pf. B. 791 Algomah. .90 

331 
1 

39 J 
16 

Bethlehem Steel, pf. 82 J Arlz. Com., ctfs.. . . 4i 
Chino. 391 Bonanza. .51 
Colo. Fuel & Iron.. 25 J Butte A Balak. 2 
Federal M. A S., pf. 31 ,Calumet A .Arlz.. . . 63} 
Great Nor., ore., ctf 31* Calutuet A Hecla., . 415 
Guggen. lOxp. .52 J ('entennlal. 15) 

11.51 ; Cliff. 
Inspiration Con.. 16* 1 Coi)per Range. .36 
Mex. Petroleum 54 g 1 Daly We,st. 2 

lOJ 
Nafl Lead, com.. 44 , Franklin. 41 
National Lead, pi 107 Granby. 775 
Nev. Consol. 14i Hancock. 151 
Phelps Dodge... . 179 lledley Gold. {30 
Quicksilver, pf.... •-’1 Helvetia. .30 
Ray Con. 20 J Indiana. 35 
Republic IAS, com.. 22i Island ('r’k, com.. . 46) 
Republic IAS, pf 83} Island Cr’k. pfd.. . . 84) 
.siossShefll’d, com. . 25 Isle Royale. 18) 
Sloss .Sheffield, pi 8.5 Keweenaw. 3 
Tennes.see Copper. . .335 Lake. 6) 
Utah Copper. . .. .54 La .Salle. 4) 
U. S. Steel, con.. 58 Mass. 3) 
U. S. Steel, pf.. . 1075 Michigan. .75 

— — .Mohawk. 44 
N. Y CURB Apr. 28 -New .Arcadlati. 

— — New Idria (}ulck.. . 3) 
Name of Comp. Clg. North Butte... 25} 

.Arlz. Belmont... t.0,3i OJlbway. .75 
Barnes King.. . tl5 Old Dominion. 47 
Beaver Con. 27 Osceola. 721 
Big Four. .07 tlulncy. 58 
Boston Montana tsi Shannon. 5) 
Bratleu Copper.. 75 Shattuck-.Arlz. 24 
B. (’. (’opper. . . IJ Superior. 27) 
BiilTalo Mines. 1* Superior A Host.. . . 1) 
Can. Cop. corpn 21 Tamarack. 33! 
('an. t;. A .s. .08 Trinity. 3 
Carihou. .69 Tuolumne. .50 
Con. .Ariz. .Sm.. ..50 U. S. Smelting. 33) 
Coppermities Cons 11 U. S. Smelt’g. i)f.. .. 445 

. 50 1 { 
Dlam'field-Dalsy . .0.51 Utah Con. lo; 

.021 1 j 

.55 
Gold Hill C'on. 1 5 40 ( 

! ifV .60 
Greene Cananea. • 271 

: 07 
Internal. S. A R no BO.STON (’URB Apr. 28 

i 
La Rase. Name of {’omp. Bid. 

Mines of Am. .. 1 2 Bingham Mines.. . . 05 
New Utah Bingham .68 Boston A Corbin... .28 
Nipissing Mines. 1 fiS Boston Ely. .25 
Ohio Copper.... 1 30 Butte A Lon’n Dev. .37 
Oro. 1 .121 (’actus. {.01 
Puebla S A R., 2 A < 'alaveras. 1) 
Stand’d Oil of N.J.. 403 Chief Cons. 1 .70 
Stand’d Silver l.eat 15 Contact Copper.. . : .05 
.Stewart. •A Corbin. i .90 
Tonopah. 5r'« (’ortez. j .20 

2A 1 n 
i 1 Tonopah Merger. .. i .57 Eagle A Blue Bell. . 

Trl-Bulllon. First Nat. Cop. i itt 
Tularosa. h Houghton Copper.. 1 H 
West End Ex... 1 .0.31 Majestic. 1 .18 
Yukon Gold.... ' 25- Mexican Metals.... 1 .11 

— Moneta Pore. t.02 
LONDON Apr. 17 Nevada-Douglas... .91 

Name of Comp. CIR. Oneco. .99 

£0 1 Is 9d .25 
0 14 0 
0 16 3 |S. W. Miami .. .. 1 

Mexico Mines... 5 0 0 Tonopah Victor... ‘ .30 
0 13 0 t23 

Santa Gert'dis.. 0 16 3 Unitetl Verde Ext. .55 

Tomboy. 1 2 6 tl.aat Quotation. 



Mav 2, 1914 THE EXOTXEERIXrT & MIXIXG JOURXAL 933 

This index is a convenient reference to the current liter¬ 
ature of mining and metallurgy published in all of the import¬ 
ant periodicals of the world. We will furnish a copy of any 
article (if in print) in the original language for the price 
quoted. Where no price is quoted, the cost is unknown. In¬ 
asmuch as the papers must be ordered from the publishers, 
there will be some delay for foreign papers. Remittance 
must be sent with order. Coupons are furnished at the fol¬ 
lowing prices: 20c. each, six for $1, 33 for $5, and 100 for $15. 
When remittances are made in even dollars, we will return 
the excess over an order in coupons, if so requested. 

COPPKR 

24.994— AFRICA—The Geology of Katanga and Northern 
Rhodesia, An Outline of the Geology of South Central Africa. 
Read June 30, 1913, by P. E. Studt. (Trans. Geol. Soc. So. Afr., 
1913; 71 pp., illus.) 

24.995— ARIZONA—The Globe Mining District, Arizona. 
Wm. Li. Tovote. (Min. and Sci. Press, Mar. 14 and 21, 1914; 12 
pp., illus.) 40c. 

24.996— BASIC CONVERTING—La M^tallurgie du Cuivre 
au Convertisseur Basique (Convertisseur Peirce-Smith). 
Bernard de Saint-Seine. (Rev. de Met., Feb., 1914; 26 pp., 
illus.) 

24.997— HYDROMETALLURGY—The Action of Iron Sul¬ 
phides on Copper Solutions. Stuart Croasdale. (Eng. and 
Min. Journ., Apr. 11, 1914; 4 pp.) 20c. 

24.998— LEACHING of Copper Tailings. Rudolf Gahl. (Ad¬ 
vance Copy, Am. Electrochem. Soc., Apr., 1914; 11 pp., illus.) 

24.999— ORE REDUCTION—Copper-Ore Reduction at the 
Great Cobar. C. A. Tupper. (Min. and Eng. Wld., Mar. 21, 
1914; 3 pp., illus.) 20c. 

25,000—PYRITIC SMELTING. George A. Guess. (Bull. 
Can. Min. Inst., Feb., 1914; 14 pp.) 

25,001—REFINING—Metal Inventory in an Electrolytic 
Copper Refinery. Ralph W. Deacon. (Advance copy. Am. 
Electrochem, Soc., Apr., 1914; 25 pp., illus.) 

25.002—RUSSIAN COPPER OUTLOOK for 1914. E. de 
Hauti)ick. (Min. Journ., Feb. 21, 1914; % p.) 40c. 

25,003—SMELTING FURNACES—Neuere Oftentypen im 
Kupferhiittenbetriebe. E. H. Steck. (Metall u. Erz, Dec. 8, 
1913; 51/i pp., illus.) 40c. 

GOLD AND SILVER—GEOLOtiV 

25,004—COLOMBIA—Barbacoas Goldfields. (Min. Journ., 
Feb. 14, 1914; 3 pp., illus.) 40c. 

25,005—NEVADA—Geology of Fairview, Nevada. James O. 
Greenan. (Eng. and Min. Journ., Apr. 18, 1914; 2% pp., 
illus.) 20c. 

25,006—ONTARIO—Author’s Reply to Discussion on “The 
Occurrence of Gold in Ontario." J. B. Tyrrell. (Bull. 113, I. 
M. M., Feb. 12, 1914; 6 pp.) 

25,007—RUSSIA—The Bereozovsk Gold Deposit, Ural Dis¬ 
trict, Russia. Chester Wells Purington. (Bull. 113. I. M. M., 
Feb. 12, 1914; 15 pp.) Discussion of paper previously in¬ 
dexed. 

25,008—SIBERIA—Le Bassin Aurifere du Fleuve L&na. 
Jules Hur6. (Bull. Soc. de Ind. Minerale, Jan., 1914; 35 pp., 
illus.) 

GOLD DREDGING AND PLACER MINING 

25,009—ALASKA—A Geological Reconnaissance of the Cir¬ 
cle Quadrangle, Alaska. L. M. Prindle. (Bull. 538, U. S. 
Geol. Surv., 1913; 82 pp., illus.) 

25,010—ALASKA—Drift Mining in the Frozen Gravel De- 
Iiosits of Cape Nome. Arthur Gibson. (Min. and Sci. Press, 
Mar. 7, 1914; 5 pp. illus.) 20c. 

25,011—HYDRAULICKING on the Klamath River. J. H. 
Theller. (Min. and Sci. Press, Mar. 28, 1914; 3% pp., illus.) 
20c. 

2.5,021—CRUSHING—Tube Mills. H. E. West. (Corres¬ 
pondence). (Eng. and Min. Journ., Apr. 11, 1914; % p.) 
20c. 

25,022-CYANIDE PROCESSES. A Chemical and Histori¬ 
cal Review. C. A. Mulholland. (Aust. Min. Stand., Jan. 15, 
and Jan. 22, 1914; 2^ pp.) To be continued. 80c. 

25,023—SAND TREATMENT at Oroya Black Range, with 
some Notes on the Leaching Process. W. B. C^homley. (Journ. 
W. Aust. Chamber of Mines, Jan. 31, 1914; 8 pp., illus.) 

25,024—SODIUM AND POTASSIUM CYANIDE, Relative 
Efficiency of. Charles Butters. (Min. and Sci. Press, Mar. 28. 
1914; % p.) 20c. 

25,025—SOLUTION CONTROL in Cyanidation. A. W. Allen. 
(Discussion). (Min. and Sci. Press, Feb. 21, 1914; 214 pp.) 
20c. 7* , 

GOLD AND SILVER—GENERAL 

25,026—ALASKA—Chisana Goldfields. D. D. Cairnes. 
(Bull. Can. Min. Inst., Feb., 1914; 32 pp., illus.) Notes on 
various routes to this district, cost of transportation and 
geology. 

25,027—ASSAYING—The Determination of Gold in the 
Presence of Iridium and Allied Metals in Materials Such as 
Black Sand. Jas. Gray and Chris. Toombs. (Journ. Chem., 
Met. and Min. Soc. of So. Afri., Dec., 1913; 1% pp.) Authors’ 
reply to discussion of paper previously Indexed. 60c. 

25,028—PHILIPPINES—The Aroroy District in 1912. Percy 
D. Kincaid. (Philippine Buieau of Science, 1913; 6 pp., illus.) 
Work at Colorado, Syndicate and Keystone mines. 

25,029—RAND—Centralized Organization on the Crown 
Mines, Limited. R. C. Warrlner. (Journ. So. Afr. Inst. Engrs., 
Mar., 1914; 4 pp.) Author’s reply to discussion of paper 
previously indexed. 

25,030—RAND—Financial Statistics of the Rand. A. 
Cooper Key. (Eng. and Min. Journ., Mar. 28, 1914; % p.) 
20c. 

25,031—LTTAH—Developments at Park City in 1913. George 
H. Short. (Salt Lake Min. Rev., Jan. 15, 1914; 1% pp.) 20c. 

25,032—VOLATILIZATION of Metals as Chlorides. Stuart 
Croasdale. (Min. Mag., Mar., 1914; 4% pp.) 40c. 

IRON-ORE DEPOSITS, »IININ<i, ETC. 

25,033—BROWN HEMATITE ORES—Mining and Washing 
Brown Hematite Ores. W. R. Dodge. (Min. and Sci. Press, 
Mar. 14, 1914; 2 pp.) 20c. 

25.034—CUBA—The Possibilities of the Cuban Iron De¬ 
posits. Dwight E. Woodbridge. (Min. and Eng. Wld., Mar. 
14, 1914; 21/^ pp., illus.) 20c. 

25,035—JIGS—Joplin Jigs for Iron Ore. G. H. Elmore. 
(Eng. and Min. Journ., Apr. 4, 1914; % p.) Comments on a 
previous communication published in the “Journal.” 20c. 

25,036—MESABI RANGE—Notes on Mesabi Range Mining 
Practice. L. O. Kellogg. (Eng. and Min. Journ., Apr. 4 and 
11, 1914; 8% pp., illus.) 40c. 

25,037—MINNESOTA—Features of the Leonidas Property 
of the Oliver Iron Mining Co. (Iron Tr. Rev., Feb. 12. 1914; 
% p., illus.) 20c. 

25,038—MINNESOTA IRON RANGES—New High Record 
Established for Lake Superior Iron Ore Shipments in 1913. 
H. Cole Estep. (Iron Tr. Rev., Jan. 1, 1914; 12 pp. illus.) 
2Qc. 

25,039—NEW YORK—Deep Mining in the Adirondacks. 
(Iron Tr. Rev., Apr. 2, 1914; 2% pp., illus.) 20c. 

25,040—ONTARIO—Magnetite Occurrences Along the Cen¬ 
tral Ontario Railway. E. Lindemann. (Can. Dept, of Mines, 
Mines Branch, 1913; 30 pp., illus.) 

IRON AND STEEL METALLURGY 

25,012—IDAHO—Winter Dredging in Idaho. John H. Miles. 
(Min. and Sci. Press, Mar. 14, 1914; l^/^ pp., illus.) 20c. 

25,013—PHILIPPINES—The Paracale District in 1912. 
Paul R. Fanning. (Philippine Bureau of Science, 1913; 11 
pp., illus.) 

25,014—VICTORIA—The Dredging Industry of Victoria. 
(Min. and Eng. Rev., Feb. 5, 1914; 61^ pp.) Report of special 
board appointed to consider conditions of working. 40c. 

25,015—YT^BA NO. 14—Construction of an All-Steel Dredge. 
Lewis H. Eddy. (Eng. and Min. Journ., Mar. 28, Apr. 4 and 
11. 1914; 8»^ pp., illus.) 60c. 

GOLD .AND SILVER—CYANIDING 

25,016—AGITATION—Air Agitation by Continuous Method. 
Donald F. Irvin. (Min. and Sci. Press, Apr. 4, 1914; 2*4 pp., 
illus.) 20c. 

25,017—AIR LIFT—The Smuggler Union Air Lift. Walter 
L. Reid. (Min. and Sci. Press, Mar. 14, 1914; 5 p., illus.) 20c. 

25,018—AMALGAMATING—A Successful Method of Amal¬ 
gamating in Cyanide Solution. John Randall. (Met. and 
Chem. Eng., Apr., 1914; % p., illus.) 40c. 

25,019—CALIFORNIA—Cvanlding on the Mother Lode, Cal¬ 
ifornia. Wm. H. Storms. (Min. and Eng. Wld., Feb. 14, 1914; 
1% pp.) 20c. 

25,020—CRUSHING—Grinding Ores for Cyanidation. W. B. 
Easton. (Eng. and Min. Journ., Apr. 4, 1914; 1 p., illus.) 
20c. 

25,041—AGGLOMERATING—American Methods for Ag¬ 
glomerating Fine Iron-Bearing Material. N. V. Hansell. 
(Jernkontorets Annaler, Sept., 1913; 24 pp.) 

25,042—ANNEALING of Steel in Continuous Furnaces. H. 
Brearley. (Iron and Coal Tr. Rev., Feb. 27, 1914; 1 p., illus.) 
40c. 

25,043—BETHLEHEM STEEL CO. Additions and Im¬ 
provements C. J. Stark. (Iron Tr. Rev., Jan. 1, 1914; 8 
pp., illus.) 20c. 

25,044—BLAST FURNACE—The Boiler Plant of the Blast 
Furnace. J. E. Johnson, Jr. (Met. and Chem. Eng., Mar., 
1914; 7% pp., illus.) 40c. 

25,045—BLAST-FURNACE BLOWING APPARATUS. J. E. 
John.son, Jr. (Met. and Chem. Eng., Apr., 1914; 12% pp., 
illus.) 40c. 

25,046—BLAST FURNACES—The Use of Magnetic Con¬ 
centrates in Blast Furnaces. J. Bouthron. (Jernkontorets 
Annaler, Nov., 1913; 48 pp.) 

25.047—BOILER WATER—How One Steel Plant Purifies 
Its Boiler Water. (Iron Tr. Rev., Dec. 25, 1913; 2 pp., illus.) 
System Installed by Brier Hill Steel Co. 20c. 

25,048—CHARGING APPARATUS—Novel European Fur¬ 
nace-Charging Apparatus. (Pohlig System). James A. 
Seager. (Iron Tr. Rev., Jan. 29, 1914; 3% pp., illus.) 20c. 

25 049—CONCRETE—Use of Concrete in Steel Plant of 
Minnesota Steel Co. G. O. Hays. (Iron Tr. Rev., Apr. 9, 1914; 
3% pp., illus.) 20c. 
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25,050—ELECTRIC FURNACE—Operation of Electric Fur¬ 
nace in a Foundry. (Iron Tr. Rev., 1(4 PP- iHus.) Con¬ 
struction of the melting medium built by the Metallurgic 
Engineering Co. 20c. 

25,051—ELECTRIC FURNACES for Steel Making. E. B. 
Clark. (Advance copy, Am. Electrochem. Soc., Apr., 1914; 7 

PP-) 
25,052^ELECTRIC IRON SMELTING at Hardanger in 

Norway. J. Harden. (Met. and Chem. Eng., Apr., 1914; 4 
pp.) Continuation of article previously indexed. 40c. 

25.053—ELECTRIC SMELTING of Canadian Iron Ores. T. 
R. Loudon. (Can. Min. Journ., Mar. 1, 1914; 3 pp., illus.) 
JOc. 

25,054—FERRC'i ALLOYS—Ueber die Bestimmung von Ti¬ 
tan und Vanadin in ihi-en Ferrolegierungen. H. Konig. 
(Stahl u. Eisen, Mar. 5, 1914; 5% pp.) 40c. 

25,055—FERRO-MANGANESE — Trend of Ferro-Mangan- 
ese I’rices in 1913. (Iron Tr. Rev., Jan. 1, 1914; 1 p., illus.) 
20c. 

25,056——FLUX—Crushing I’lant for Furnace Flux, Illi¬ 
nois Steel Co. C. A. Tupper. (Iron Tr. Rev., Mar. 26, 1914; 
3% PP-i illus.) 20c. 

25,057—FOUNDRY—How Foundry (Operations Can Be 
Standardized. R. E. Kennedy and J. C. Pendleton. (Foun¬ 
dry, Mar., 1914; 2% pp., illus.) 20c. 

25,058—FUEL ECtONOMY—Increased Fuel Economy in 
Smelting Iron Ores. J. E. Johnson, Jr. (Iron Ti-. Rev., Jan. 
29, 1914; 1 p., illus.) 20c. 

25,059—INL.\ND STEEL CO.—Improvements at Plant of 
the Inland Steel Co. (Iron Tr. Rev., Jan. 1, 1914; 9 pp., 
illus.) 20c. 

25,060r—METALLOGRAPHY as Applied to Inspection. Wirt 
Tassin. (Journ. Ind. and Eng. Chem., Feb., 1914; 6 pp., illus.) 
60c. 

25,061—MOLDING .SAND—Fortschritte der Formsandauf- 
bereitung. (Eisenzeitung, Mar. 21, 1914; 3 pp., illus.) I’rogress 
made in dressing molding sand. 40c. 

25,062—OPEN-HEARTH FURNACE — Operating a Small 
Open Hearth Using Oil Fuel. E. C. Kreutzberg. (Iron Tr. 
Rev., Mar. 26, 1914; 4(4 PP-. illus.) 20c. 

25,063—OPEN-HEARTH I’L-\NT of Edgar Thomson Works. 
How the Fourteen Furnaces Are Arranged. (Iron Tr. Rev., 
Jan. 1, 1914; 4 pp., ilius.) 20c. 

25,064 — REHEATING P'URNACES — Moderne Tiefofen. 
Steck. (Feuerungstechnik, Mar. 15, 1914; 5% pp., illus.) 
Modern reheating furnaces. 4()c. 

25,06.5—SINTERING PROCESSES for Iron-Bearing Ma¬ 
terials. B. G. Klugh. (Proc. Engrs. Soc. W. Penn., Dec., 1913; 
34 pp., illus.) 6Cc. 

25,066—STEEL WORKS—Das Elektro-Stahlwerk der Sos- 
nowicer Bdhrenwalzwerke und Eisenwerke A. G., Sosnowice. 
Kunze. (Zeit. d. Vereines Deutsch, Ing., Feb. 14 and 21, 1914; 
11(4 PP-, illus.) The electro-steel works of the Sosnowice 
tube-rolling mill and iron works company, Sosnowice, Rus¬ 
sian Poland. 

25,067—STEEL WORKS CAPACITY—Great Increase in 
Steel Works Capacity in 1913. R. V. Sawhill. (Iron Tr. Rev., 
Jan. 1, 1914; 3(4 Pp'-) 20c. 

25,068—UNITED .STATES STEEL CORPORATION. (Eng. 
and Min. Journ., Mar. 28, 1914; 2 pp.) From annual report 
for 1913. 20c. 

.\.\D KIXC 

2.5,069—ELECTRIC S.MELTING—Some Present-Day Metal¬ 
lurgical Problems. D. A. Lyon. (Journ. Frank. Inst., Feb., 
1914; 36 pp.) Deals mainly with iron and steel; 3 pages de¬ 
voted to zinc. 60c. 

25,070 — ELECTROMETALLURGY — L’elettrometallurgia 
dello zinco. (Rassegna Mineraria, Feb. 16, 1914; 2 pp.) 

25,071—FLOTATION PRINCESS—Some Further Notes on 
the Preferential Flotation of Zinc Sulphides from Mixed Sul¬ 
phides by the “Horwood” IM-ocess. E. J. Horwood. (Proc. 
Aust. Inst. Min. Engrs., No. 12, 1913; 8 pp.) 

25,072—LEACHING—An Experimental Plant for Treating 
Refractory Zinc-Copper Ores. Frank L. Wilson. (Calif. 
Journ. Tech., Feb., 1914; 3(4 PP.) 20c. 

25,073—LEACHING—Sulphide Ores of Mexico Applicable to 
Leaching with Ammonia and Carbon Dioxide Solutions for 
the Recovery of Their Zinc Content. Frank L. Wilson. 
(Mex. Min. Journ., Mar., 1914; 2 pp., illus.) 20c. 

25,074—LEAD METALLURGY—Present Tendencies in Lead 
Metallurgy. H. B. Pulsifer. (Salt Lake Min. Rev., Feb. 15 
and Mar. 15, 1914; 5 pp., illus.) 40c. 

25,07.5—LEAD SMELTING at East Helena. Mont. Ban¬ 
croft Gore. (Min. and Sci. Press, Mar. 7, 1914; 1 p.) 20c. 

25,076—METALLURGY of Zinc. The. (Bull. A. T. M. E.. 
Jan., 1914; 14 pp.) Discussion by L. Addicks. G. C. .Stone and 
W. R. Ingalls before a joint meeting of A. I. M. E. and 
'N. Y. section Am. Electrochem. Soc. 40c. 

2.5,077—ORE TREATMENT—Treatment of Complex Lead- 
Zinc Ores. Marcus Ruthenburg. (Chem. Tr. Journ., Jan. 17, 
1914; 1 p.) 60c. 

25,078—SPELTER STATI.STICS for 1913. W. R. Ingalls. 
(Eng. and Min. Journ., Mar. 28, 1914; 1(4 pp.) 20c. 

25,079—UTAH—The Oxidized Zinc Ores of the Tintic Dis¬ 
trict, Utah. G. F. Laughlin. (Econ. Geol., Jan., 1914; 23 pp., 
illus.) 60c. 

25.080—ZINC METALLURGY — Neues vom Zinkhiitten- 
wesen. D. Liebig. (Metall u. Erz, Feb. 8, 1914; 1% pp.) 
40c. 

OTHEK MET.\LS 

25,081—ALKALINE METALS—Preparation electrolytique 
des Metaux alcalins. (Journ. du Four Elec., Dec. 15, 1914; 1(4 
pp.. Ulus.) Continuation of article previously indexed. 40c. 

2.5,082—ANTIMONY—Les Progr^'s Accomplis en France 
dans la Metallurgie de I’antimoine. (Metaux et Alliages, Dec., 
1913; 2 pp.) 40c. 
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2.5,083—COBALT, BORON, ETC.—Symposium on the Un¬ 
developed Elements. (Met. and Chem. Eng., Mar., 1914; 7 
PI)., illus.) I’apers before joint meeting of Am. Electrochem. 
Soc., Am. Chem. Soc., and Soc. of Chem. Industry. 40c. 

25,084—NICKEL—Electrodeposition of Nickel. C. W. Ben¬ 
nett, H. C. Kenny and R. P. Dugliss. (Advance copy. Am. Elee- 
trochem. Soc., Apr., 1914; 11 pp., illus.) 

25,085—RADII'^M and Its Geological Significance. Victor 
Ziegler. (I’ahasapa Quart., Feb., 1914; 7(4 pp.) 

25,086—RADIUM—The Development of Our Radium-Bear¬ 
ing Ores. L. O. Howard. (Salt Lake Min. Rev. Feb. 28, 1914; 
8 pp.. Ulus.) 20c. 

25,087—TIN—A Large Dredge for Siamese Tin Field. 
(Engineer, Feb. 13, 1914; 4.it i)p., illus.) 4(tc. 

25,088—TIN—The Assay of Tin (Jres. H. W. Hutchin. 
(Bull., I. M. M., Feb. 12 and Apr. 9, 1914; 11 pp.) Original 
paper, and author’s reply to discussion. 

25,089—TIN—The Assay of Tin (Ji-es and Concentrates. 
The I’earce-Low Method. E. A. Wraight and P. Litherland 
Teed, (Bull., I. M. M., Feb. 12 and Apr. 9, 1914; 27 pp., illus.) 
Original i)aper and contributed remarks thei'eon. 

25,090—TIN—The Assay of Tin Ores. (Bull., I. M. M., Mar. 
19, 1914; 38 j)]).) Discussion of pai)er by H. W. Hutchinson 
on “The Assa.v of Tin Ores”; and pai)er by E. A. Wraight and 
P. Litherland on "The Assay of Tin Ores and Concentrates." 

25,091—TIN—Stanthorpe and Ballandean Districts—Tin- 
Mining Opei'ations in 1913 with an Epitome of the General 
Geology and Physiography. E. Cecil Saint-Smith. (Queens¬ 
land Govt. Min. Journ., Dec. 15, 1913 and Jan. 15, 1914; 22 
pp., illus.) $1. 

25,092—TITANll'M—On the Detei'inination of Titanium as 
l‘hosphate. Geoi-ge ,S. Jamieson and Richard Wrenshall. 
(Journ. Ind. and Eng. Chem., Mar., 1914; 2 pp.) 60c. 

\«\ MET \l,1,1C ME’IWI.S 

25,093—ALUNITE IN Patagonia, .\riz., and Bovard, Nev. 
Frank C. Schrader. (lOcon. Geol., Dec., 1913; 16 pp.) 60c. 

25,094—ASPHALTS—The Differentiation of Natural and Oil 
Asphalts. E. C. Pailler. (Journ. Ind. and Eng. Chem., Apr., 
1914; 2(4 pp.) 60c. 

25,095—B.(UXITE in Tennessee. A. H. Purdue. (Re¬ 
sources of Tenn., Apr., 1914; 5 pp., illus.) 

25,096—CLAY.S-—The Occui’ience of Aluminum Hydrates in 
Cla.vs. M. G. Edwai'ds, (Econ. Geol., Mar., 1914; 10 pp.) 

25,097—DIAMONDS—Die deutsche Diamantenindustrie. A. 
Hilnig. (Oest. Zeit. f. B. u. H., .Ian. 21, 1914; 2(4 pp.) 40c. 

2.5,098—NITRATE OF SODA—Die .Salpeterindustrie Chiles 
unter besonderer Beriicksichtigung ihrer Wii'tschaftslage. H. 
.lunghann. (Gliickauf, Mar. 7, 1914; 7% i)p., illus.) Chile’s 
nitrate industry with special regal’d to its economical posi¬ 
tion. 40c. 

25,099—PHOSPHATE ROCK—The Brown and Blue I’hos- 
phate Rock Deposits of South-C’entral Tennessee. J. S. Hook. 
(Resources of ’Tenn., Apr., 1914; 36 ))p., illus.) 

25.100— WILKEITE, a New Mineral of the Apatite Group, 
and Okenite. Its Alteration Product, from Southern California. 
Arthur S. Eakle and Austin F. Rogers. (Am. Journ. .Sci., 
March, 1914; 5(4 pp., illus.) 40c. 

PETROLEUM .\XI1 NA’I’UHAL <i,\S 

25.101— ANALYSIS of Natural Gas. W. D. Brown. (Met. 
and Chem. Eng., Mar., 1914; 1(4 pp.) 40c. 

25.102— DRILLING—Fishing for a Lost Drill Bit in the 
Coalinga Oil Field. F. B. Tough. (Eng. and Min. Journ., Apr. 
4, 1914; 1 p., illus.) 20c. 

25.103— DRILLING MRTH(^DS, I'ast and Present. John 
Wells. (Petrol. Rev., Mar. 28. 1914; 2% pp.) Lecture before 
the World’s Oil Industries Exhibition in London. 40c. 

25.104— ELECTRIC LIGHT AND POWER on the Petroleum 
Fields. Frank B. Lea. (Elec. Rev., Lond., Apr. 3, 1914; 1(4 
pp.) 40c. 

25.105— GEOLOGY—The Age and Manner of Formation of 
Petroleum Deposits. E. T. Dumble. (Bull. A. I. M. E., Mar., 
1914; 12 pp.) 40c. 

25.106— KANSAS-OKLAHOMA-TEXAS — Petroleum in the 
Red Beds of Kansas-Oklahoma-Texas. Charles N. Gould. 
(Econ. Geol., Dec., 1913; 13 pp.) 60c. 

25.107— MEXICO—The Oil Industry of Mexico. R. I’. 
Brousson. (I’etrol. Rev., Mar. 28, 1914; 3 pp.) Lecture before 
the World’s Oil Industries Exhibition in London. 40c. 

25.108— OHIO—Mahone Petroleum. Charles F. Mabery. 
(Journ. Ind. and Eng. Chem., Feb., 1914; 5’)4 pp.) 60c. 

25.109— PETROLEUM AND ITS DERIVATIVES. David 
T. Day. (Journ. Prank. Inst., Mar., 1914; 15 pp.) 60c. 

2.5,110—PETROLEUM TNDI^STRY REVIEW in 1913. (Oil, 
Paint and Drug Rep., Mar. 9. 1914; 16(4 i)p.) Covers the 
principal districts in the United States; also Canada and Rou- 
mania. 40c. 

25.111— PHILIPPINES—Petroleum on Bondoc Peninsula, 
Tayabas Province, Philippines. Wallace E. Pratt and Warren 
D. Smith. (1‘hilippine Bureau of Science, 1913; 9 pp.) 

25.112— PIPE LINE—Storm Damage to a Natural-Gas IMpe 
Line in Southern California. (Eng. News, Apr. 9, 1914; 2(4 
pp., illus.) 20c. 

25.113— .SOL’TH AFRICA—Petroleum Prospects in the 
Union of South Africa. E. H. Cunningham. (Min. Journ., 
Mar. 21, 1914; 2 pp.) From a report to the South African 
Government. 40c. 

25.114— SUPPLY—The Waning Supply of Petroleum. Edi¬ 
torial. (Engineering, Jan. 9, 1914; 1,( pp. illus.) 40c. 

25,11.5—WATER—Notes on Damage by Water in Cali¬ 
fornia Oil Fields. F. McN. Hamilton. (Preliminary Report 
No. 2, Calif., State Min. Bureau, Mar., 1914; 4 pp.) 

25,116—WYOMING—A Preliminary Report on the Utiliza¬ 
tion of Petroleum and Natural Gas in Wyoming. W. R. 
Calvert. (U. S. Bureau of Mines, Tech. Paper 57, 1913; 23 
pp.) Includes discussion of “The Suitability of Natural Gas 
for Making Gasoline,” by George A. Burrell. 
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ECONOMIC GEOI.OOY—GENERAL. 

25117—geologic REPORTS—Field and Office Methods in 
the Preparation of Geologic Reports. F. W. Moon. (Econ. 
Geol., Dec., 1913; 8 pp., illus.) 60c. 

25_ii8—geologic REPORTS—Field and Office Methods in 
the Preparation of Geologic Reports. W. H. Tomlinson. 
(lOcon. Geol., Jan., 1914; 11 pp., illus.) Deals with commer¬ 
cial petrographic reports. 60c. 

25 119—LATERIZATTON in Minas Geraes, Brazil. J. H. 
Goodchild. (Bull. Nos. 113 and 114, I. M. M., 1914; 24 pp.) 
Contributed remarks and authors’ reply to discussion. 

25,120—MAPPING—Field and Office Methods in the Prep¬ 
aration of Geologic Reports. Sidney Paige. (Econ. Geol., 
Mar.. 1914; 6 pp., illus.) 60c. 

2.''>.121—NEW ZEALAND—List of the Minerals of New 
Zealand. P. G. Morgan and J. A. Bartrum, (New Zealand 
Dept, of Mines, 1913; 32 pp.) 

2.5,122—ORE DEPOSITION—Formation of Mineral D^os- 
its: Precipitation and Stratification in the Absence pf pel^ 
W. P. Dreaper. (Bull. T. M. M., Nos. 113 and 114, 1914; 16 
pp.) Original paper and discussion. 

25.123— ORE DEPOSITION—Origin of Orebodies in Re¬ 
placement Veins of Northern Gilpin. Clyde M. Becker. (Min. 
Sci., Jan., 1914; 1 p.) 20c. 

25.124— ORE DEPOSITS—Certain Phases of Superficial Dif¬ 
fusion in Ore Deposits. R. A. F. Penrose, Jr. (Econ. Geol., 
Jan., 1914; 5 jip.) 60c. 

25,12.5—OUTCROPS—Locating Outcrops with a Transit. 
Walter S. Weeks. (Eng. and Min. Journ., Apr. 4, 1914; 2 
pp., illus.) 20c. 

2.5.126—SECONDARY ENRICHMENT — Upward Secondary 
Sulphide Enrichment and Chalcocite Formation at Butte, 
Montana. Austin F. Rogers. (Econ. Geol., Dec., 1913; 14 pp., 
illus.) 60c. 

25.127—STRIKE AND DIP, Calculation of. Theodore Si¬ 
mons. (Eng. and Min. Journ., Apr. 11, 1914; 2^ pp., illus.) 

20c. 

.411NI .N <i—<; E .N E R A L 

25,128—ACCIDENT PREVENTION in Mining. Edward 
Ryan. (Min. and Sci. I’ress. Mar. 21, 1914; 1% pp.) 20c. 

25 129—ACCIDENTS—Metal-Mine Accidents in the United 
States During the Year 1912. Albert H. Fay. (U. S. Bureau 
of Mines, 1913; 76 pp., illus.) 

25 130—BOSNIA—Bergbau und Huttenwesen in Bosnien 
und der Herzegowina. P. Martell. (Centralbl. d. H. u. W., 
Jan. 5. 1914; 1 p.) 40c. 

25 131—DRILL STEEL—Some Smithy Appliances. A. Liv¬ 
ingstone Oke. (Eng. and Min. Journ., Apr. 18, 1914; % p., 
illus.) 20c. 

25,132—DRILLING—Deep Diamond-Drill Hole with Light 
Equipment on Mesabi Range. P. W. Donovan. (Eng. and 
Min. Journ., Mar. 28, 1914; Vi P ) 20c. „ . 

25 133—DRILLING—Improved Sludge Box for Diamond 
Drilling. George S. Rollin. (Eng. and Min. Journ., Mar. 28, 
1914; % p., illus.) 20c. 

25.134— EXPLOSIONS—Lower Limits of Combustible and 
Explosive Mixtures of Gases and Air. E. E. Somermeier. 
(Journ. Ind. and Eng. Chem., Mar., 1914; 7 pp.) 60c. 

25.135— EXPLOSIVES—Hints to Handlers of Explosives. 
W. J. Olcott. (Min. and Eng. Wld., Dec. 27, 1914; pp.) 20c. 

25.136— EXPLOSIVE.S—Production of Explosives in the 
United States During the Calendar Year 1912. Albert H. 
Pay. (Tech. Paper 69, U. S. Bureau of Mines, 1914; 7 pp.) 

2.5,137—EXPLOSIVES—Recent Developments in Commer¬ 
cial Explosives. E. A. LeSueur. (Journ. Ind. and Eng. Chem., 
Mar., 1914; 2 pp.) 60c. 

25.138— FILLING ORE SACKS, A Device for. T. R. Arch¬ 
bold. (Bull. 113, I. M. M., Feb. 12, 1914; 3 pp., illus.) 

25.139— HOISTING—Electric Winding. James Gillespie. 
(Iron and Coal Tr. Rev., Jan. 9, 1914; Ifi pp., illus.) Paper 
before Assn, of Min. Elec. Engrs. 40c. 

25.140— HOISTING ROPES—Ergebnisse der preussischen 
Seilstatistik fur das Jahr 1912. F. Biirklein. (Gliickauf, 
Mar. 14. 1914; 7 pp.) Results of the Prussian rope statistics 
for 1912. 40e. 

25.141— MINE CAGES—Butte Cages and Details of Their 
Design. Claude T. Rice. (Min. and Eng. Wld., Jan. 17, 1914; 
3 PI)., illus.) 20c. 

25.142— MINE FILLING—The Sand Filling of Mines. W. 
A. Caldecott and O. P. Powell. (Journ. Chem. Met. and Min. 
Soc. of So. Afr., Dec., 1913, and Feb., 1914; 5 pp., illus.) Dis¬ 
cussion of paper previously indexed. 60c. 

25.143— MINE WATERS—The Determination of the Acidity 
oi' Alkalinity of Waters—A Study in Indicators. (Journ. 
Chem., Met. and Min. Soc. of So. Afr., Dec., 1913; 2% pp.) 
Discussion of paper previously indexed. 

25.144— MODEL—A .Mining Model to Illustrate Workings 
at Charters TTowers, Queensland. E. O. Marks. (Bull. 113, I. 
M. M., Feb. 12, 1914; 5 pp. illus.) 

25.145— ORE PASSES—Cylindrical Wooden Ore Passes. 
Andrew Falrweather. (Proc. Aust. Inst. Min. Engrs., No. 12, 
1913; 22 pp., illus.) 

25.146— PERU—Mining in Peru in 1913. Lester W. Strauss. 
Min. and Sci. Press, Feb. 28, 1914; 414 PP-) 20c. 

25.147— PROSPECTING—What is the Matter With Pros¬ 
pecting? Rejoinder to “Svmnosium” previously published. 
(Min. and Sci. Press, Feb. 28, 1914; 4% pp.) 20c. 

25.148— QUEBEC—Preliminary Statement on the Mineral 
Production in the Province of Quebec During 1913. (Dept. 
Colonization, Mines and Fisheries, Mines Branch, 1914; 7 
pp.) 

25.149— SAFETY—A System of Mine Discipline and Bonus. 
J. H. Eby. (Min. and Eng. Wld., Feb. 28, 1914; 1% pp.) 
20c. 

25,160; SAFETY—Mine Safety in Southeastern Alaska. 

Frederick L. Hoffman. (Eng. and Min. Journ., Mar. 28, 1914; 
2% pp.) 20c. 

25.151— SHAFT GUIDES—Cast-Iron Brackets or Chairs for 
Center-Guide (or Runner) Supports in Kintore Shaft, Cen¬ 
tral Mine, Broken Hill, N. S. W. N. J. Roberts. (Proc. Aust. 
Inst. Min. Engrs., No. 12, 1913; 12 pp., illus.) 

25.152— SIGNALING—Simple Electric Signaling System at 
Rosiclare, Ill. H. R. Wass. (Eng. and Min. Journ., Mar.*28, 
1914; % p., illus.) 20c. 

25.153— SOUTH AFRICAN LABOR—Die Bergarbeiterver- 
haltnisse in der Siidafrikanischen Union. Berth. (Gliickauf. 

1^14; 5 pp.) Mine workers’ condition in the South 
African Union. 40c. 

25.154— STEAM SHOVEL—Profit or Loss with a Steam 
Shovel. P. S. Fitzgerald. (Eng. Rec., Mar. 14, 1914; 1 p.) 
20c. 

25.155— TASMANIA—The Progress of the Mineral Industrv 
of Tasmania for the Quarter ending Sept. 30, 1913. (W. H. 
Wallace, Secy, for Mines; 22 pp.) 

25.156— UTAH—Beaver County Production and Develop¬ 
ments. Austin K. Tiernan. (Salt Lake Min. Rev., Jan. 15, 
1914; 2J pp., illus.) 20c. 

25.157— VALUATION OF MINES. J. D. Kendall. (Min. 
Journ., Mar. 21, 1914; 2% pp., illu.s.) 40c. 

25.158— VENTILATION of the Mines of the Rand: The 
Problem of Obtaining Healthier Conditions. G. H. Blen- 
kinsop. (.lourn. Chem., Met. Min. Soc. of So. Afr., Dec., 1913; 
1% pp.) Discussion of paper previously indexed. 60c. 

25.159— WIRE ROPE—The Care of Wire Rope. (Coal Age, 
li 1914; 114 pp., illus.) From Employees’ Mag., of Le¬ 

high Valley Coal Co. 20c. 

ORE DRESSIXt;—GENERAL 

25.160— CLASSIFIER—A Screw Classifier and Fine Ore 
Feeder. S. A. Worcester. (Min. and Sci. Press, Mar. 28. 1914; 2 pp. illus.) 20c. 

25.161— CONCENTRATION of Complex Sulphide Ore from 
the Mary Murphy Mine. Dyke V. Keedv. (Met. and Chem. 
Eng., Mar., 1914; 4^4 pp.) 40c. 

25.162— CRUSHING—The Work of Crushing. Arthur F. 
Taggart. (Bull. A. I. M. E.. Jan., 1914; 19 pp., illus.) 40c. 

25.163— CRUSHING-SI’RFACE DIAGRAM. Application of 
the. Arthur O. Gates. (Eng. and Min. Journ., Apr. 18, 1914; 
4% pp., illus.) 20c. 

25.164— FLOTATION—A Study of Ore Flotation. Donald G. 
Campbell. (Sch. of Mines Quart., Nov., 1913; 7 pp.) De¬ 
scribes a series of experiments on an antimonial silver ore. 
60c. 

25.165— FLOW OF SANDS through Orifices. Ernest A. 
Hersam. (Journ. Frank. Inst., Apr., 1914; 26 pp., illus.) 60c. 

2.5,166—MILL CONSTRUCTION and Estimates of Costs. A. 
M. Merton. (Min. and Eng. Wld., Nov. 1 and Dec. 27, 1914; 3 
pp.) Continuation of article previously indexed. 40c. 

25.167— SAND AND SLIME—Die Aufbereitung von Fein- 
sten Sanden und Schlammen. Herwegen. (Metall u. Erz, 
Feb. 22. 1914; 15 pp., illus.) 40c. 

25.168— SCREEN TESTS—Suggested Method of Standard 
Screen Tests. Lloyd Robey. (Min. and Sci. Press, Mar. 28, 
1914; 1 p.) 20c. 

25.169— STAMP MILLING—Mortar Foundations. Algernon 
Del Mar. (Eng. and Min. Journ., Mar. 28, 1914; % p., illus.) 
20c. 

MET.ALLl'RG A’—(i ENER A I, 

25.170— ALLOYS—Report of Work Done at the Bureau of 
Standards, Pittsburgh, Penn., on Non-Ferrous Alloys During 
1913. C. P. Karr. (Am. Inst, of Met., 1913; 32 pp., illus.) 

25.171— ALLOYS—The Non-Ferrous Allov Test Specimen 
Question. V. Skillman. (Am. Inst, of Met., 1913; 12 pp.) 

25.172— BELGIUM—Belgiens Berg- und Hiittenwerksprod- 
uktion im Jahre 1912. (Oest. Zeit. f. B. u. H., Jan. 21, 1914; 
2 pp.) 40c. 

25.173— BRASS MELTING—The Hering Electric Furnace 
for Commercial Brass Melting. G. H. Clamer. (Am. Inst, of 
Met., 1913; 8 pp.) 

25.174— CORROSION—The Micro-Chemistry of Corrosion, 
Part II. The a-Alloys of Copper and Zinc. Samuel Whyte 
and Cecil H. Desch. (Advance copy, Inst, of Metals, Mar., 
1914; 13 pp., illus.) 

25,17.5—BLAMELESS SURFACE COMBUSTION. W. A. 
Bone. (Engineer, Mar. 13, 1914; 1V4 PP-. illus.) Lecture be¬ 
fore Royal Institution. 40c. 

25.176— FLUE DI’ST—Collecting and Handling Flue Dust 
at Hampden Cloncurry Copper Smelting Works, North 
Queensland. Erie Huntley. (Bull. I. M. M., Apr. 9, 1914; 3 
pp.) 40c. 

25.177— FLUORITE in Smelting. Herbert Lang. (Min. 
and Sci. Press, Mar. 21, 1914; % p.) 20c. 

25.178— MUNTZ METAL: The Correlation of Composition, 
Structure, Heat Treatment, Mechanical Properties, etc. J. 
E. Stead and H. G. A. Stedman. (Advance C^opy, Inst, of 
Metals, Mar., 1914; 26 pp., illus.) 

25.179— REFRACTORIES—Die Priifung feuerfester Steine. 
Gary. (Feuerungstechnik, Mar. 1 and 15, 1914; 7% pp., illus.) 
Testing refractory bricks. 80c. 

25.180— REFRACTORIES — High-Temperature Resistivity 
of Refractories: a New Method of Measuring with Results for 
Alundum. Edwin F. Northrup. (Met. and Chem. Eng., Feb., 
1914; 2% pp., illus.) 40c. 

25.181— ROASTING PYRITES—On the Oxygen Content of 
the Gases From Roasting Pyrites. Lewis T. Wright. (Journ. 
Soc. Chem. Ind., Feb. 16, 1914; 2 pp.) 

25.182 —SMELTING CALCULATIONS — Ore-Classiflcation 
Slide Rule Adopted by Mount Morgan Gold Mining Co. B. 
G. Patterson. (Eng. and Min. Journ., Apr. 18, 1914; 2 pp., 
illus.) 20c. 
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25.183— WATER SUPPLY—A Self-Cleaning Screen for 
Pump Intake. J. E. Johnson, Jr. (Eng. and Min. Journ., 
Apr. 18, 1914; 2 pp., illus.) 

FUELS 
(SEE ALSO “PETROLEUM AND NATURAL GAS”). 

25.184— BRIQUETS and Briquet-Making. Charles A. Mann. 
(Wis. Engr., Feb., 1914; 6 pp.) 

25.185— BRIQUETTING—Fuel Briquetting in 1913. Ed¬ 
ward W. Parker. (Advance copy, Mineral Resources of the 
U. S., 1914; 8 pp.) 

25.186— COKE—Metallurgical Coke. A. W. Belden. (U. S. 
Bureau of Mines, Tech. Paper 50, 1913; 48 pp., illus.) 

25.187— COKE—Ueber Mlschanlagen fiir Kokskohlen. F. 
Korten. (Gliickauf, Feb. 14, 1914; 4 pp., illus.; abstracted in 
Coll. Guard., Mar. 20, 1914.) On mixing plants for coking 
coal. 40c. 

25.188— LOW-GRADE FUEL—Burning Low-Grade Anthra¬ 
cite. J, E. Parrish. (Colliery Engr., Apr., 1914; 1% pp., illus.) 
40c. 

25.189— OIL FUEL—Advantages and Disadvantages of Oil 
Fuel. R. T. Strohm. (Elec. Wld., Mar. 7, 1914; 114 PP-) 
20c. 

25.190— OIL-FUEL AND WASTE HEAT. Arthur E. Wil¬ 
liams. (Min. Mag., Feb., 1914; 2 pp.) A study of thermal 
efficiency in connection w'ith the utilization of waste heat of 
reverberatory furnaces for steam-raising purposes. 40c. 

25.191— POWDERED COAL in Boiler Furnaces. William 
A. Evans. (Power, Apr. 7, 1914; 3 pp., illus.) 20c. 

25.192— PULVERIZED COAL. (Bull. A. I. M. E., Mar., 1914; 
6 pp.) List of references to articles and books, compiled by 
the Engineering Societies Library. 40c. 

25.193— TESTING OF COAL for Purchase. J. M. Goldman. 
(Journ. Assn. Eng. Soc., Jan., 1914; 20 pp.) 60c. 

25.194— WASTE HEAT—Abwarmeverwertung von Gasma- 
schinen fiir Fernheizung. (Stahl u. Eisen. Feb. 19, 1914; 3 
pp., illus.) Utilization of waste heat from gas engines for 
long-distance hot-water-heating plants. 40c. 

MINING AND METALLURGIC.4L MACHINERY 

25,19.5—AERIAL ROPEWAY—Der Verschleiss der Trag- 
seile von Drahtseilbahnen. Stephan. (Fordertechnik, Mar. 
15, 1914; 3 pp.) The wear and tear of the carrying ropes of 
aerial wire ropeways. 40c. 

25.196— AIR COMPRESSORS—The Testing of Air Com¬ 
pressors. H. Keay Pratt. (Colliery Guardian, Jan. 9, 1914; 
1% pp., illus.) To be cont’d. 

25.197— CLINOMETER for Use in Sinking Incline. J. B. 
Harper. (Min. Sci., Jan., 1914; 1 p., illus.) 20c. 

25.198— DRILLS—Investigations of Rock Drills and Rock- 
Drill Efficiencies. Sven V. Bergh. (Jernkontorets, Oct., 1913; 
20 pp.) 

25.199— ELECTRIC FURNACE—Notes on the Gran-Annu¬ 
lar Electrical Furnace. Zay Jeffries. (Met. and Chem. Eng., 
2% pp., illus.) 40c. 

25.200— ELECTRIC POWER—Don’ts for Electricians. (Eng. 
and Min. Journ., Mar. 28, 1914; H4 PP.) Reprinted from ar¬ 
ticle by H. M. Nichols in “Power.” 20c. 

25.201— EXHAUST-STEAM UTILIZATION PLANT at the 
Derwent Works of the Workington Iron & Steel Co., Ltd. 
(Iron and Coal Tr. Rev'., Jan. 9, 1914; 1% pp., illus.) 40c. 

25.202— FILTER PRESSES. E. J. Sweetland. (Journ. Ind. 
and Eng. Chem., Feb., 1914; 4^4 PP., illus.) 60c. 

25.203— GAS PRODUCER—The Largest Gas Producer Ever 
Installed. (Iron Tr. Rev., Feb. 26, 1914; 3i pp., illus.) Plant 
built by Smith Gas Power Co. at works of Illinois Glass Co. 
20c. 

25.204— GAS-PRODUCER PLANT, Cost of Operating a. F. 
J. Rode. (Power, Mar. 10, 1914; % p.) 20c. 

25,204a—HOISTING—Die Fordereinrichtungen der FUrst- 
lich Plessischen Steinkohlenbergwerke Emanuelssegen und 
Boerschachte bei Emanuelssegen. (O.-S.) H. Bansen. 
(Gliickauf, Mar. 14, 1914; 8 pp., illus.) The hoisting plants at 
the Prince of Pless’ collieries Emanuelssegen and Boer shafts 
near Emanuelssegen, Upper Silesia. 40c. 

25,204b—HOISTS—Some Advantages of the Electric Hoist 
Over the Steam or Air Hoist. K. A. Pauly. (Gen. Elec. Rev., 
Apr., 1914; 6 pp., illus.) 40c. 

25.205— HOISTS—Some French and German Electric Hoists. 
(Coal Age, Mar. 7, 1914; 2% PP-, illus.) 20c. 

25.206— HOISTS—Types of Electric Winding Engines. L. 
F. Mitten. (Coal Age, Mar. 7, 1914; 4S pp., illus.) 20c. 

25.207— LAMPS—Design and Maintenance of Miners’ Elec¬ 
tric Lamps. F. J. Turquand. (Electrician, Feb. 20, 1914; I14 

pp., also Iron and Coal Tr. Rev., Feb. 20, 1914.) Paper before 
Assn, of Min. Elec. Engrs. 40c. 

25,207a—LAMPS—Self-Contained Portable Electric Mine 
Lamps. H. O. Swoboda. (Proc. A. I. E. E., Apr., 1914; 13 pp., 
illus.) 

25,207b—LOCOMOTIVES—Gasoline Industrial Locomotive. 
S. T. Nicholson. (Coal Age, Mar, 7, 1914; 2J pp.. Ulus.) 20c. 

25,207c—LOCOMOTIVE—The Development of the Electric 
Mine Locomotive. G. M. Eaton. (Proc. A.T. E. E., Apr., 1914; 
22 pp., illus.) 

25.208— LUBRICANTS—Animal and Vegetable Oils; Their 
Preparation and Uses. R. C. Griffin. (Am. Mach., Feb. 5 
and 12, 1914; 6% pp.) 40c. 

25,208a—MINE SUBSTATIONS—I: Their Construction and 
Operation. H. Booker. (Proc. A. I. E. E., Apr., 1914; 6 pp.) 

25,208b—MINE SUBSTATIONS—II: Motor-Generator Sets 
vs. Synchronous Converters. Will M. Hoen. (Proc. A. I. E. E., 
Apr., 1914; 7 pp.. Ulus.) 

25.209— MOTOR TRUCK UTILITY in the Metal Industry; 
Economies Effected Compared with Teams. C. S. Rice. (Iron 
Tr. Rev., Jan. 1, 1914; 4 pp., illus.) 20c. 

25.209a—MOTORS—.Selection of Induction Motors. C. A. 
Tupper. (Colliery Engr.. Apr., 1914; 2S pp.. Ulus.) 40c. 

25,209b—PUMP—A Mammoth Mine Pump. (Coal Age, Apr. 
4, 1914; 1 p., illus.) Describes a pump for a service of 2500 
gal. per min. against a 750-ft. vertical head. 20c. 

25,209c—PUMPS—Combined Air Lift and Pumping System. 
Lewis Jones. (Coal Age, Apr. 4, 1914; 2 pp., illus.) 20c. 

25.209d—PUMPS—Self-Starting Motors for Mine Pumps. 
W. H. Easton. (Coal Age, Apr. 4, 1914; 1 p., Ulus.) 20c. 

25.210— PUMP—The Principle of the Centrifugal Pump. 
J. D. Cone. (Coal Age. Apr. 4, 1914; 2 pp., illus.) 20c. 

25.211— PUMP LAYOUT for La Palmilla Mine. T. G. Haw¬ 
kins, Jr. (Eng. and Min. Journ., Apr. 11, 1914; % p., illus.) 
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