
The Dredge at the Beginnixg op Operations, Entering Marshy Land on the Edge of the Property. 

The pipe on pontoons at the rear is discharging Into the Mississippi River. The discharge pipe supported along the 
dam site can be seen. 

miles northwest of (Irand Rapids, owned largely by local 
people. The property has been drilled and the average 
grade of the ore is known to he so low as to make under¬ 
ground mining impossible, the usual condition on the 
western Mesabi, and to render problematical even the 
commercial success of steam-shovel stripping. The ex¬ 
periment w’ith the dredge is an attempt to find a stripping 
method enough cheaper than steam shoveling to render the 
ground available for exploitation under existing condi¬ 
tions.. 

The surface of the iron formation lies about 65 ft. 
below river level, and the surface of the overburden lies 
about 23 ft. above the water. The dredge is cutting a 
channel in from the river through a swampy depression 
and will discharge the debris so as to form a dam or dike 

•Of editorial staff, "Engineering and Mining Journal." 

The hull of the dredge is 36 ft. long, 26 ft. wide and 
6 ft. deep below the level.of the main deck. When work¬ 
ing it draws about 3 ft. of water. The stern is occupied 
by two marine boilers and the coal bunkers. In the center 
of the boat is the main pump, a Jennings 12-in. centrifu¬ 
gal, direct driven by a vertical, compound engine. This 
pumping unit is set in a cockpit and alongside it on the 

deck itself is a duplicate unit. Across the boat near the 
bow extends a countershaft, gear-driven by a small hori¬ 
zontal two-cylinder engine; this in turn is geared to drive 

three small drums separately clutched, which are used to 

raise and lower the digging boom and to swing the boat 

from side to side as it is desired. The lines for these 
])urposes are %-in. steel cable. In one corner of the bow 
a small 7-in. Jennings centrifugal belt driven by a verti¬ 
cal, single-cylinder engine supplies a hydraulic giant. 

By L. 0. 

syNOPSIlS—A harbor dredge is being tried by Jones £ 
Laughlin as a means of stripping the overburden from 
ore lands held under option on the western Mesabi. Grade 
of ore too low to permit stripping with steam shovel, and 
if is desired to find cheaper method. Description of 
dredge and equipment. Nature of the work contemplated. 
iSuccess seems probable; only difficully will be that caused 
by bad overburden. 

W. 
An interesting experiment in stripping off the over¬ 

burden has been undertaken by the Interstate Iron Co., 

of Jones & Laughlin, at the extreme western end of the 
Mesabi. The company has an option on land between 
the Mississi})pi River and Pokegama Lake, about three 

Kellogg* 

across the opening to the river, sufficiently strong and 
tight to protect the pit permanently against flooding. 
►Sluice gates in this dam will allow the entrance to the pit 
of sufficient water for operating purposes. 

The dredge now in use is a small one, built in general 
on the lines of an ordinary harbor dredge; with it the 
plan is to take out 100,000 to 150,000 cu.yd. of overburden 
as a test run. If it proves satisfactory and it is found 
that the method is sufficiently cheap, a more elaborate 
plant will be installed. As is usual in such undertakings, 
some difficulties are being encountered at the start, and 

since it is not expected that the dredge can operate in the 
coldest weather, it may be some time before results are 
known. 
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which is mounted in the bow about 8 ft. above the deck. 
The digging boom projects about 35 ft. measured to the 

end of the cutter and is built of 14-in. I-beams for its 
main members. It is hinged to permit vertical motion. 
The cutter consists of six manganese-steel blades and is 
rotated through gearing by a two-cylinder, horizontal 
engine, similar to that driving the drums, and mounted 
on the boom itself near the hull. A bow gantry of 12-in. 
timber carries the line that raises and lowers the boom. 
Two timber spuds, 14x14 in. by 35 ft., hold the stern 
when the dredge is operating. Lighting current is ob¬ 
tained from a self-contained Enberg set, consisting of 
a vertical engine and a 110-volt, 32-amp. direct-current 
generator. These are the principal items of equipment. 
'I'he boilers and pumping engines were built by the Marine 
Iron Works, of Chicago, and the pumps b‘y the Jennings 
rump & Dredge Co., also of Chicago. The boat was 
constructed and equipped at Grand Rapids and came up 
the river under her own power, by pumping water In at 
the bow suction and out through the stern discharge. 

The pump in the center of the boat is the only one used 
ai present. It has a 12-in. suction of welded pipe lead- 
i)ig from a point under the cutter and a 14-in. discharge 
of spiral riveted pipe back, overhead and out through the 
stern. The duplicate set at the side is intended to work 
in parallel with the other as .soon as a sufficient bank has 
been established to furnish a supply of loose material that 
needs no cutting. Each pump is supposed to be capable 
of lifting to a height of 40 ft. When higher lifts become 
neces.^ary, the two pumps can lie connected in series and 
make in effect a two-stage set, good for 80 ft. of head. 
The giant is provided for sluicing down the bank and 
furnishing loose material to the second pump. 

It is thought that the dredge will dig 16 ft. under water. 
As the excavation recedes from the river after the dam is 
built, it will be dug continually lower and the lioulders 
and other material which cannot be handled, will be left 
on the bottom behind it, out of water, where they will be 
accessible and can be removed. The main discharge lines 
over the land are of American 14-in., spiral-riveted pipe, 
with flexible joints. The discharge line near the dredge 

is carried on pontoons and fle.xible jomts are provided by Boulders, hardpan and clay will all make trouble, 
the use of rubber sleeves, o ft. long. The dredge has been prohibitive. If 
d’seharging into the ri\er immediately behind it, but at j|. ])rove successful, it should be applicable to a good 
the time of visiting as about to begin dischargng along properties. The presence of a body of water in the 
the proposed line of the dam. The long discharge line inmiediate vicinity is not absolutely essential, as a pond 
to the actual dumping ground will extend a distance of i)0 artificially created. Dumping ground adjacent 
about 1000 ft. at the start. The ultimate maximum liit Bie pit, however, w'ould .seem to be necessary, since 
will be about 100 ft. if the operation is continued and the ptnnping sand and water through a long ])ipe line w’ould 
whole property stripped. I his will involve the removal of entail difficulties, and if w'ater were not extremely abund- 
several million cubic yards of material. would have to be allowed to drain back into the 

It will be noted that certain points of similarity exist pond, 
between this operation and that the Row’e mine on the 
Cuyuna, as described in the Journal of Jan. IT, 1014, the a • tra a. 
principal differences being that here the main w’ork of EsSJSlOSlVe 
breaking dowm the overburden wnll be done with the cutter The Bureau of Mines has compiled some figures on 
rather than the giant, that on the dredge the entire power the production of explosives in this country in 1912. It 
plant is self-contained and portable and that the power appears that there were manufactured, 230,233,360 lb. 
applied to the operation is .steam direct and not electrical, of black powder; 24,630,270 lb. of permissible explo- 
One long pipe line is saved with the dredging method, and Fives; and 234,469,402 lb. of high explosives, such as 
it would seem as if the suction under the cutter could be dynamite, nitroglycerin, etc. Of the high explosives, 89,- 
made to carry a higher proportion of solids than the pump 703,081 lb. were consumed in mining other than coal and 
at the Rowe, which picks up its material after it has been 4,668,399 lb. of permissible explosives in the same indus- 
washed down a sluicewav. try. 

The saving in original investment over steam shovel¬ 
ing is considerable in either case, but on the other hand, 
if the work is done by the company, the steam-shovel 
equipment can usually be employed in subsequent opera¬ 
tions, whereas the hydraulicking or dredging outfit must 
be discarded for the most part. The fact that water¬ 
using methods must be suspended in the dead of winter 
is a disadvantage and it w^ould look, furthermore, as if 
a stripping job w’ould have to be entirely completed before 
mining could be done. This means a great amount of 
capital tied up. The mining companies usually or fre¬ 
quently begin mining as soon as a portion of the orebody 
is accessible and continue stripping for many years, a great 
deal of this subsequent strip])ing being done in the winter, 
using equipment otherwise idle and keeping the organiza¬ 
tion together. 

The tw’o w'ater-using operations are alike in being situ¬ 
ated on the edge of bodies of w'atcr and in being below the 
level of such w’ater. The Row’e mine, however, is protected 
with a natural clay dike, and the Interstate will have to 
build a dam. The Rowe furthermore can fill in its body 
of water, while the Interstate must dispo.se of its debris 

The Cutter Raised Out of Water, Showing the Six 
Blades, I-Beam Boom and Drive Shaft 
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on Crooked Creek, Mead Creek, Placer 
Creek, North Creek, South Creek and on 
Bench Claim No. 14, right limit of 
Crooked Creek. There is, however, a vast 
area unprospected which looks as favor¬ 
able as any of the creeks named. It is 
a good country to prospect, which is all 
that can be said at this time, owing to the 
fact that not enough work could be done 
in the district last year to demonstrate it 
to a certainty. Men contemplating a 
visit to this camp should consider no 
route except by way of Chitina. Fifty- 
eight miles of this route is the Fairbanks 
wagon road, over which stages run every 
day. The remainder of the route is up 
the Tazlina River on the ice, and Dis¬ 
covery claim is but 69 miles from the 
Tazlina Road House. 

Outfits can be obtained at Cordova or 
Chitina, except horses and dogs, which 
must be shipped in from the states. 

TSfie Helclhiiiaa 

The Nelchina district lies in 
the headwaters of tlie Tazlina 
River, which is a tributary 
of Copper River. The Tazlina 
River empties into the Copper 
Hiver, 8 miles above ‘ Copper 
Center or 58 miles north from 
Cliitina, the point where the 
Copper River Northwestern 
Ry. l)ranches off to the cop¬ 
per fields. Discovery claim is 

127 miles from the railroad and 
the route is a water grade all 
the way. The find was made 
by Getchell and Olson in the 
latter part of July, 1913, in a 
hole sunk by Jack Tansey, Slim 
Cray and Big Munson, in 1907. 
They whip-sawed lumber, made 
three sluice boxes and in a few 
(lays took out between $1000 
and $1500, when they were 
forced to leave to procure more 
food. The discovery is on Al¬ 
bert Creek, a tributary of 
Crooked Creek, which, with the 
Nelchina, forms the Tazlina 
River. Gold has been found 

CHITINA TO NELCHINA 
Miles 

Cordova to Chitina by rail... 131 
Chitina to Tonsina, R. H. 15 
Chitina to Willow Creek, R. H. 39 
Chitina to Copper Center, R. H. 50 
Chitina to Tazlina, R. H. 58 
Chitina to Tazlina Lake. 80 
Chitina to Mouth of Nelchina. 103 
Chitina to Discovery on 

Crooked Creek . 127 
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Map of the Nelchina Gold Fields in Alaska 
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Rio Tioto Strikes aiid THeir 
Causes 

Strikes at the Rio Tinto mine, in Huelva, Spain, have 
been occurring at intervals of only a few months. Com¬ 
menting upon the reasons for these strikes, the corre¬ 
spondent of the London Mining Journal says that the 
working community of Rio 4'into has been the last in in¬ 
dustrial Spain to begin to organize and make use of the 
power of striking, and the situation of the district, geo¬ 
graphically, partly explains why. When Socialism was 
overspreading Europe, Rio Tinto was isolated from the 
fight, but it would be unfair to say that the workingmen 
did not get some benefit. As a matter of fact, the com¬ 
pany could easily stand, and did stand, the aspirations 
of the workmen, without sacrificing the master’s inter¬ 
ests, until the time came when the workmen’s demands 
would have eliminated profits altogether, and the com¬ 
pany could give way no further. 

Last April, the Huelva wharf loaders complained of 
reduction of their wages, which has been gradual over a 
few years, from 0.75 pesetas per ton of ingots down to 
0.25 pesetas. As the number of loaders was only 8, the 
strike did not amount to anything serious. A short 
time later the company dismissed five workmen, and a 
strike of 3000 resulted. This was settled after the gov¬ 
ernor of Huelva was named as an arbitrator and pro¬ 
posed a plan in which the workmen’s position was recog¬ 
nized, though punishments in proportion to the gravity 
of the fault committed were imposed, the strike having 
lasted only a few days. 

Disregarding the immediate causes of the strike, it 
is evident that the organization of the miners tending 
toward higher wages and shorter working hours has been 
regarded with uneasiness by the company, and an antag¬ 
onistic condition has resulted. Apparently the workmen 
do not understand the manoeuvers of the company in 
varying the force at work in different places at different 
times. Diminishing the force is considered as a form 
of reprisal, which provokes opposition on the part of the 
workmen. 

Operations at Rio Tinto have been executed under three 
different systems; administration of the company, part¬ 
nership and contract, fi’he contract is about the only 
system in operation today, and on it the company pays 
so much per ton, or per unit in any case. The work¬ 
men do not like this system, as they believe it more ad¬ 
vantageous to the company than to themselves. The 
great influence that the company possesses over the work¬ 
man’s life, by means of ownership of their dwellings and 
the general store, increases the bad feeling between the 
two. The general store is a splendid one, where work¬ 
men can get all that is necessary for the needs of their 
family. The quality of the goods is excellent and prices 
so reduced that competition is impossible. On the other 
hand, cash must be paid for everything, and if the work¬ 
men are strikers, there is no other place to procure their 
living. Medical assistance is ordered by the company, 
and the men are not free to choose their own doctors. 
The workmen, in short, is an automaton, well paid, but 
having his life controlled by the company. 

The strike, which was settled in December, due to the 
unstable terms which have been mentioned, was not a per¬ 
manent settlement and broke out again in January. Ten 
thousand men withdrew from work, and although the 

strike is not so general and therefore not so serious as the 
previous one, it is feared that it may spread further and 
a settlement may prove more difficult. An explanation 
of this latest trouble states that in the agreement signed 
between the company and the miners, which ended the 
former strike, the company undertook to replace all the 
dismissed workmen before January 1st, and the work¬ 
men now say that this condition has not been filled. 
Workmen are holding meetings, and the foreign element 
is fomenting agitation. At the same time, most of the 
workmen remain pacifically inclined, and if the com¬ 
pany admits their grievance, an arrangement will speedily 
follow. 

Meetiiagp A. I. M. E. 

The following were the programs of the coal and iron 
and oil and gas sections of the Institute, which were 
omitted in our previous report of the meeting. 

W^EDNESDAY, FEB. 18, 10 A.M.—PAPERS ON IRON AND 

STEEL 

“Notes on the Plastic Deformation of Steel During Over-' 

strain,” by H. M. Howe and A. G. Levy. 

“Notes on Some Heating and Cooling Curves of Prof. Car¬ 

penter’s Electrolytic Iron,” by Albert Sauveur. 

“Influence on Quality of Cast Iron Exerted by Oxygen, 

Nitrogen, and Some Other Elements,” by J. E. Johnson, Jr. 

“Research with Regard to the Nonmagnetic and Magnetic 

Conditions of Manganese Steel,” by B. Hopklnson and Sir 

Robert Hadfleld. 

“Manganese Steel with Special Reference to the Relation 

of Physical Properties to Micro-Structure and Critical 

Ranges,” by W. S. Potter. 

“The Heat Treatment of Steel Castings,” by C. D. Young, 

O. D. A. Pease and C. H. Strand. 

“Notes on an Iron Ore Deposit near Hong Kong, China,” 

by C. M. W'eld. 

2 P.M.—PAPERS ON IRON AND STEEL 

“American Steel Rail Situation,” by R. W'. Hunt. 

“Manganese Steel Rails.” by Sir Robert Hadfleld. 

“Notes on Blast Furnace Operation with a Turbo Blower,” 

by S. G. Valentine. 

“Data Pertaining to Gas Cleaning at the Duquesne Blast 

Furnace,” by A. N. Diehl. 

“Pig Steel from Ore in the Electric Furnace,” by Robert 

M. Keeney, 

“Notes on the Utilization of Blast Furnace and Coke Oven 

Gas for Power Purposes,” by Heinrich J. Freyn. 

“Notes on Conservation of Lake Superior Iron' Ores,” by 

Charles K. Leith. 

“The Need of Uniform Methods of Sampling Lake Superior 

Iron Ore,” by C. B. Murray. 

“Sound Ingots,” by Sir Robert Hadfleld. 

PAPERS ON PETROLEUM AND GAS 

“The Anticlinal Theory of Oil Accumulation,” by H. A. 

Wheeler. 

“Scientifle Installation for the Economical Burning of all 

Gravities of Liquid Fuel,” by W. N. Best. 

"The Use of Petroleum in Dust Prevention and Road 

Preservation,” by W. W. Page. 

“The Killing of the Burning Gas Well in the Caddo Oil 

Field, Louisiana,” by C. D. Keen. 

“An Oil-Land Law,” by George Otis Smith. 

2 P.M. 

“Cementing Oil and Gas Wells,” by I. N. Knapp. 

“The Age and Manner of Formation of Petroleum Deposits." 

by E. T. Dumble. 

“Geology and Technology of the California Oil Fields,” by 

Ralph Arnold and V. R. Garflas. 

“Water Intrusion and Methods of Prevention in California 

Oil Fields,” by F. W. Oatman. 

“Chlorides in Oil Field Waters,” by C. W. Washburn. 

“Is it Feasible to Make Common Carriers of Natural Gas 

Transmission Lines?” by S. S. Wyer. 
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By Herbert A. Megraw 

SYNOPSIS—Melting precipitate was formerly an ardu¬ 
ous process, but many improvements have been made 
lately. Acid treatment may or may not be resorted to, 
according to the object in view. The Homestake makes 
fine bullion by acid treatment. Taverner process used a 
reverberatory furnace for melting and a cupel for final 
refining. The U. S. Metals Refining Co., at Chrome, 
N. J., uses a reverberatory-furnace melting system on 
high-grade silver slimes; good results being obtained. 

m 
Smelting and refining the precipitate from cyanide 

plants is probably one of the simplest processes, in theory, 

with gold ores, there is reason for resorting to acid treat¬ 
ment. An exceptionally high-grade bullion can be pro¬ 
duced, which avoids some of the charges for outside re¬ 
fining. The question, then, resolves itself into a compari¬ 
son of the cost of refining of the plant itself or at some 
regularly equipped refinery. 

The Homestake Acid-Treatment System 

At the Homestake^ mills, in South Dakota, acid treat¬ 
ment is followed, bullion averaging 980 fine in gold and 
silver’ being produced. The cleanup is made once a 
mouth, the presses being blown with air for about two 

in the whole range of cyanide work. In practice it has 
been, until recently, the most imperfectly developed de¬ 
tail of them all. Particularly is this true of the sil¬ 
ver-producing mills, in which the large quantity of ma¬ 
terial to be handled at each cleanup is a factor of impor¬ 
tance. 

The question of whether or not acid treatment should 
be resorted to depends a great deal upon the ultimate re¬ 
quirements. Where a high-grade product is desired for 
sale directly to the U. S. Mint, especially when compara¬ 
tively small quantities of material are to be handled, as 

♦This Is the seventh of a second series of articles by Mr. 
Mcr^raw. It deals with comparative details of cyanide prac¬ 
tice. discussing points of possible Improvement. Preceding 
articles of this series appeared In the Issues of Sept. 6. Oct. 4, 
Noy. 1, Nov. 15, Dec. 20. 1913. and Jan. 31, 1914. The next 
article will deal with “The Treatment of Cyanide Precipi¬ 
tate—H” and will appear In the issue of Mar. 21, 1914. 

hours previous to their opening. Zinc dust is used as 
precipitant. The cake is dropped into a tray and carried 
to the acid-treatment department after being sampled 
and weighed. A lead-lined tank is used for the acid 
treatment, and it is provided with agitating mechanism 
for stirring and mixing the charge. A hood and exhaust 
fan are provided for carrying away the fumes. Com¬ 
mercial sulphuric acid of 66° Be. is used for treating the 
precipitate. 

Water is first run into the treatment tank, the pre¬ 
cipitate added while the agitator is moving, and then 
acid run in slowly, keeping the action under control at 
all times. Treatment is continued until the action is 
practically complete, a point determined by testing with 

’Clark and Sharwood. “Metallurgy of the Homestake Ore,” 
Bull. 98, I. M. M., November, 1912. 
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methyl orange, then the tank is left to settle, and the clean 
liquor decanted. Two or three water washes are applied 
and decanted, and then the whole mass is forced through 
a filter press, and washed again. The precipitate is then 
ready for melting. The treatment as described is, of 
course, efficient in leading up to a high-grade bullion. It 
represents a system of careful precipitate cleaning, the 
cost of which depends largely upon the mechanical ar¬ 
rangements for cheap and rapid handling of the material. 
The accompanying drawing. Fig. 1, shows the arrange¬ 
ment of this acid-treatment plant reproduced from tlio 
article already mentioned. It shows an exceedingly con¬ 
venient arrangement for economical work. 

Direct Smelting of Precipitate 

AVhile it can be readily understood that acid treatment 
of precipitate has some definite advantages, it must also 
be evident that by avoiding the operation the actual cost 
of precipitate handling will be reduced, Avhatever the 
final result per dollar of product value may be. And in 
handling large quantities of precipitate, as in large sil¬ 
ver-producing plants treating high-grade ore, it may be 
more advantageous to omit acid treatment, and reduce 
the entire precipitate at once to bullion, at the same time 
getting rid of the greatest possible amount of adulter¬ 
ation by slagging it olf during the smelting proces\ This 

Fig. Battery of Wind Furnaces 

system is widely followed at the present time, and acid 
treatment is not so popular as it once was. The process 
of roasting precipitate to volatilize the zinc, widely fol¬ 
lowed at one time, has now been almost universally dis¬ 
carded, as it was shown that an appreciable quantity of 
gold or silver was unavoidably volatilized along with the 
zinc in the operation. 

The operation of melting precipitate into bullion, 
whether or not it has been acid treated, has been done 
in many ways, but the prevailing method, until recently, 
was to melt it, together with the required flux, in 
graphite crucibles in a coke-fired wind furnace. In a large 
plant, or even medium-sized one, there was usually 
a battery of these furnaces, varying in number, to in¬ 
sure prompt handling of the cleanup. Their serving has 
always been the most severely uncomfortable piece of 
work connected with the cyanide plant. Attending cruci¬ 
ble wind furnaces makes an ordinary foundry molding 
job look easy, the reason having been that strength and 
awkwardness have been relied upon to produce results. 

and little or no thought was spent upon finding the 
troubles and weaknesses of the process and searching for 
means to remedy them. The difficulties of the process, 
however, have made an impression on some operators, 
and during the last few years, several important improve¬ 
ments have been made which have not only resulted in 
notable economies, bbt have brought important relief for 
the actual workers who attend the process. 

Use of Ckuciule Wind Fuknaces 

In the old style of wind furnace, the fireplace was 
made just large enough to hold the crucible used, having 

Fig. :i. Reverberatory Furnace Used in Taverner 
System 

about three inches all around for fire space. A sketch 
is appended, Fig. 'I, showing a battery of such furnace- 
of a size appropriate for holding No. 300 graphite cruci¬ 
bles. They are operated by first starting a small fire on 
the grate bars, igniting a small amount of coke to serve 
as a basis for the melting fire. The crucible, after hav¬ 
ing been properly annealed, is then put in, coke added un¬ 
til the furnace is properly filled, and draft increased. The 
crucible is allowed to become as hot as possible and then 
the mixture to be melted is added. The crucible may 
be filled with the mixture before it is put in the fur¬ 
nace, if desired, and this is often done. As the charge 
melts, it occupies considerably less space, and as fast as 
room is made in a crucible additional amounts of the 
charge are added until the crucible is full of the molten 
mixture. It is then extracted with appropriate tongs and 
the contents poured into molds. When cold, the slag 
and metal are easily broken apart. The metal is melted 
again in the same or similar crucibles and cast into bars 
of approximately uniform weight. 
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The process described is theoretically all right and is, 
in fact, the basis for even the most improved processes. 
The mechanics of it is where the difficulty appears. 
Handling precipitate in small doses in this way is not 
economical, since spilling and wasting occur in charging 
the crucibles, especially when they are hot, and there is 
loss in dusting of the precipitate. In pouring the cruci¬ 
bles there is another good chance for loss. The whole 
process, too, is hard on the operator, for attending the 
tire is severe, so is charging the crucible, while drawing 
and pouring it taxes the endurance of the most hardy. At 
one of the plants in my experience, a battery of six fur¬ 
naces was installed. 'J’he precipitate, result of electrical 
])recipitatiGn, was extremely difficult to melt, so that the 
furnaces were kept busy, night and day. The furnaces 
required opening for tiring, replenishing the crucibles, 
or pouring, an average of once every five minutes. The 
strain and heat of the work, combined with the warm 
climate, wore out a man about every month. That was 
the most difficult example of old-style melting I ever 
saw. but there are numbers of others similar, and, in 
fact, most of the wind-furnace melting jobs were ex¬ 
tremely uncomfortable. 

The T-vverneu Reverbeiutory-Furxace System 

One of the first stei)s toward improvement was taken 
by P. S. Taverner,- who im])roved Rand practice in pre- 
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Fig. 5. Mox.vrch Oil-Fired Tilting Furn.vce 

the reverberatory furnace used for smelting. The cupel 
furnace is of a type shown later in this article in con¬ 
nection with another plant. 

• Reverberatory Smeltixg at Chrome, N. J. 

'Fhis reverberatory smelting precipitate has proved to 
be immune from loss and is, when carefully carried out, 
a clean and convenient method to work. At the Chrome, 
N. J., plant of the U. S. Metals Refining Co., the system 
is applied to the smelting of anode slimes from an elec¬ 
trolytic separation process. The material contains about 
10,000 to 13,000 oz. silver per ton and 300 to 400 oz. gold 
per ton, together with small quantities of copper, lead 
selenium, silica, and much arsenic. It contains about 
45% precious metal, and in that respect compares about 
on equal terms with cyanide precipitate, although the 
latter is often somewhat richer. 

d’he furnace used at Chrome measures 15x8ft. out¬ 
side and has a 12x5-ft. hearth. In iK'ginning a melt, 
niter slag from a previous operation is added and some 
silica slag, but usually no fresh tiux. This, with the 
precious-metal slime, is melted down and the slime added 
in shovels as the melt progresses. When the whole mass 
is fluid, the slag is tapped off, and when it can be no 
longer tapped it is skimmed. The melt is then oxidized 
by blowing air through it. A flux of soda ash is intro¬ 

duced and finally the last traces of impurity are removed 
with niter flux. This last is saved and used with the 
next melt, as has been mentioned. The resulting bul¬ 
lion is 995 fine in gold and silver, and contains an ex- 

frdn 
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Melting Test Cupelling 
Test 

Fig. t. Castings for Tests at Cerro I’rjeto 

cipitate refining to such a great extent. TaverneFs first 
change was to do away with acid treatment, but later 
it was taken up again as giving a cleaner bullion. The 
])rocess uses lead smelting of the preci|)itate in a rever¬ 
beratory furnace and cupellation of the lead bullion. This 

produced a fine dore bullion, which u’as subsequently re- 
melted into bars of the required size. 

The mixture used in smelting is as follows: 
precipitate . 100 parts 
Litharge . 100 parts 
Assay slag . 55 parts 
Carbon (coal dust). 10 parts 
Silica . 25 parts 
Iron (any junk). 

-“Rand Metallurgical Practice,” Vol. I, p. 274. 
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tremely small amount of copper, possibly about 10 points. 
The furnace is heated with a Houck oil burner with the 
hood removed. The system is said to be economical on 
the large scale, and is certainly simple and easily hand¬ 
led. Heat is well confined within the furnace itself, and 
molding is reduced to a minimum. From the Chrome 
furnace, the bullion is cast in small slabs, ready for the 
parting process. 

Smelting and Cupeling in One Furnace • 

An installation is described by H. S. Munroe,® which 
used a process closely resembling the Taverner system, 
the only difference being that the same furnace was used 
for forming the lead bullion and cupeling it, using a dif¬ 
ferent bottom for each operation. The precipitate was 
first partly dried over a wood fire, reducing the moisture 
to about 10%. It was then fluxed, the mixture contain¬ 
ing 1 to 100 parts of precipitate, 90 to 130 parts of li- 

through 30-mesh. The cost per ounce of fine Au-Ag bul¬ 
lion, using oil as fuel for melting and cupeling, was as 
shown in the accompanying table. 

REFINING COST AT CERRO PRIETO, MEXICO 
Fuel . $0,006 
Flux . 0.017 
Tests . 0.003 
Repairs . 0.002 
Labor . 0.016 
Power .'. 0.003 
.Vssaylng . 0.002 

Total . $0,049 

Advent of Oil Fuel and Tilting Furnaces 

The introduction of oil as a fuel in melting precipitate, 
made possible some important improvements in the proc¬ 
ess. While the application of oil burners directly to the 
old-style wind furnaces did not improve the condition of 
the operator materially, it opened the way toward the 
improvement of the furnace itself. The first essential 
advance was embodied in the Steele-Harvey or Monarcli 

Fig. 6. Monarch-Rockwell Furnaces and Their Product at Tonopaii-Belmont Mill 

tharge, 30 parts of old slag, 10 to 30 parts of borax glass, 
and 30 to 30 parts of old assay slag. Coke equal to 5 to 8 
parts was sufficient to reduce the litharge, and 8 to 15 
parts of silica were added, depending upon the zinc con¬ 
tent of the precipitate, and also 5 parts of soda. 

It was found in this practice that the cleanest slag and 
best cupeling conditions were obtained when the lead bars 
from the melting were kept under 335 fine. This con¬ 
dition was insured by using sufficient litharge and being 

sure that it was reduced. 
Bottoms made in the ordinary test castings were used 

for each melting process, the accompanying drawing. 
Fig. 4, showing the essential details. The materials for 
the melting bottom are: 180 lb. limestone, ground through 

a SO-mesh screen; 180 lb. fireclay; 60 lb. portland cement, 
and 60 lb. of old test bottom ground through 30-mesh 
screen. For the cupel, the materials are; 156 lb. lime¬ 
stone, ground through 30-mesh; 156 lb. fireclay; 53 lb. 
Portland cement, and 53 lb. old test bottom ground 

*“Smeltlng Precipitate at Cerro Prieto,” “Eng. and Min. 
Journ.,” June 7, 1913. 

furnace, now so well known. A cut of this furnace is 
shown in Fig. 5. In this device almost all of the heavy, 
severe work which formerly was required in melting, is 
avoided, and the process is made quicker and cheaper. A 
point in its favor is the fact that the crucible is not re¬ 
moved from the furnace during pouring, and therefore 
it avoids sudden and great changes of temperature, 
whereby the life of the crucible is much increased. This 
furnace may be used with air pressures varying from 
1 oz. to 30 lb. per sq.in. The type is largely used and 
generalh' considered satisfactory for the work. A simi¬ 
lar furnace is the Case, which is used under about the 
same conditions. 

A later development of the oil-fired tilting furnace is 
the Monarch-Rockwell, illustrated in diagram in Fig. 7. 
Fig. 6 shows a halftone engraving of an installation of 
those furnaces at the Tonopah Belmont mill, together 
with some bars of its production. This example will be 
considered in detail in another part of this article. The 
Rockwell is a double-chamber furnace which uses no 
crucible, the principle being practically that of the re- 
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verberatory. The heating is done with an oil burner 
through a hollow trunnion, upon which it also turns for 
discharging the melted product. The operation of the 

Fig. 7. Monarch-Rockwell Furnace 

machine is convenient and economical. Low-pressure 

burners, gas or oil, are used, the pressure required being 
from 8 to 12 oz. per square inch. 

Treatment of Ores in Place 

In addressing the Mining and Metallurgical Society of 
America as newly elected president, James F. Kemp out¬ 
lined in humorous vein some proposed methods for leach¬ 
ing and smelting ores in place. The address, curiously 

enough, called forth from other members numerous in¬ 

stances of variably successful actual attempts along sim¬ 
ilar lines; these are reported in Bull. No. 68. 

Allen H. Rogers was reminded of a scheme tried in 
Arizona not long ago, where in a certain property, drilling 

developed a small tonnage of low-grade, disseminated cop¬ 
per ore. The company set up a small generator driven 

by a gasoline engine and, placing electrodes in two of the 
drill holes, passed current through them in the attempt to 
extract the copper by electrolysis. The details were never 
published, but it is understood they are not now operat¬ 
ing, and probably the attempt was not successful. 

The same man who suggested this method had an in¬ 
genious scheme for transporting copper metal, in connec¬ 

tion with a mine in Peru, which was without railway 
connection. His suggestion was that, after the copper 
was reduced at the mine, it be drawn into wire, one end 
of the wire to be carried to the coast and attached to a 
powerful winding engine by which the copper, continu¬ 

ously drawn into wire at the mine, would be dragged 
over the country and delivered at the coast. 

Sidney J. Jennings said that the recovery of metal 
from ores without mining was a possibility which had 
always possessed an interest for him. He referred to a 
statement, made by R. M. Catlin some years ago, concern¬ 
ing experiments of his on dissolving silver ore in place 
with a hyposulphite solution, in which, owing to the na¬ 
ture of the case, a fair measure of commercial success 
was attained. On the Rand, some experiments were made 

to dissolve the gold in the upper levels of the deposit. 
H. S. Stark, who was responsible for the successful treat¬ 
ment of tailing piles in place, conceived the idea that it 
would be possible to treat the upper level of the low- 
grade main reef by the same process which had proved 
successful on the tailings dump. The upper portion of 
the main reef was a porous banket, having a clayey streak 

on the foot wall. Experiments on a small scale proved 
that the banket was permeable to cyanide solution and it 
seemed possible that, while undoubtedly a large amount 
of cyanide solution would be lost, a certain amount would 
be saved, and whatever was saved would be clear gain, 
as the gold contents in the main reef would not pay for 
mining and milling. Experiments were continued for a 
length of time sufficient to prove that not only was the cy¬ 
anide solution lost, but the gold was not recovered. Dur¬ 
ing the first years of the development of the deep levels 
on the Rand, many suggestions were made to obviate the 
necessity for sinking the deep shafts contemplated. One 
enthusiastic French engineer came out to see Mr. Jennings 
one day on the Crown Deep, and noticing the elaborate 
preparations being made for deep shafts and large mills, 
earnestly declaimed against the waste of capital when, 
according to him, all that was necessary was to sink a 
diamond-drill hole at the top of the property, and an¬ 
other one at the bottom, to pour cyanide solution in the 

top hole and pump it out, enriched with all the gold, 
from the bottom, precipitating this gold on zinc. His 
enthusiastic “Why not, Mr. Jennings?” still echoed, Mr. 
Jennings said, in his ears. 

J. Parke Channing noted that extracting metal from 
ores without mining them was not altogether an iridescent 

dream. The late John Stanton told him that about 1858, 
when he was at Ducktown, Tenn., among the properties 
under his management was the Eureka mine. This is one 
of the largest pyritic deposits in the district, but is low 
in copper, running probably less than 1%. The result 

was that the black-copper zone under the gossan was so 
thin that it did not pay to drift it out. Mr. Stanton said 
that he permitted the mine to fill up with water each 
month, and then pumped it out, running the water 

through boxes containing scrap iron, and obtained com¬ 
mercially successful results. He is said to have been 
stopped in this work by the owners of the Isabella, an ad¬ 
joining property, who claimed he was, probably uncon¬ 
sciously, extracting the copper from their mine. 

Allen H. Rogers then called attention to the fact that 
at the Anaconda, the mine waters richest in copper are 
drawn from these sections vrhere the mines are on fire. 
The condition, although inadvertent on the part of the 
management, is evidently the same as that sought by Mr. 
Stanton. 

Detection of I^eed in BismntH 

If 10 grams of bismuth subnitrate are boiled with 50 
c.c. of a 1 :20 solution of ammonium nitrate, the liquid 
allowed to become cold, filtered, and a few drops of strong 
neutral potassium chromate added to the filtrate, a pre¬ 
cipitate of lead chromate will be obtained in the presence 
of even a trace of lead, says the Chemical Trade Journal. 
For the detection of lead in the subcarbonate, 10 grams 
are treated with 100 c.c. of the ammonium-nitrate solu¬ 
tion, boiled down to about one-third of its volume, and 
then evaporated to dryness on a water bath. The dry 

residue is well stirred up with 100 c.c. of distilled water, 
and evaporated to 40 c.c. over a naked flame. When cold, 
this solution is filtered and treated as above. The more 
prolonged heating is essential in this case to ensure the 
complete elimination of the ammonium carbonate formed, 
the presence of which in the filtrate would prevent the 
precipitation of lead chromate. 
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By U. VV\ Jessup* 

SYNOPSIS—Drilling and muching in top slicing, con¬ 
trolling overburden movement, necessitij of ventilation, 
spiling practice and advantages and disadvantages of top 
slicing. 

In the system of top slicing practiced in Bingham 
Canon, Utah, drilling is done with 21/4-in. piston drills 
ol Ingersoll-Rand or Sullivan manufacture. Ingersoll- 
Rand hammer drills, butterfly-valve type, are used in 
stoping and raising. In the soft ore and with a clean 
face, the machinenian will set up, put in a round of 
holes and blast in one shift. In the harder ore two shifts 
may be required. The holes are 4 to 4i/o ft. deep. For 
a lead or advance set, six to 12 holes are required to break 
the round. Two rounds may be necessary to make room 
for one set, depending on the nature of the ground. For 
a wing or side set the ore is taken out with a round of 
three to nine holes. The lead sets are always in advance 
of the wing sets and are sometimes run to the limits 
of the orebody before the wing sets are taken out. As 
two faces in the wing sets are exposed, it requires fewer 
holes and less powder to break the ore than in the lead 
sets. It is the policy to leave a clean setup for the ma- 
chineman on the succeeding shift. When a round lias 
been blasted the mucker on the following shift removes 
the ore while the machineman is drilling in a clean face. 
With two shifts a clean setup is possible. Blasting at 
lunch time may be necessary to obtain a supply of ore 
and to make room for timbers, but there is the disad¬ 
vantage of powder smoke in the stope. 

Horses Are Left Staxdixg When Possible 

The drilling face may be a mixture of ore and waste, 
if possible each is blasted separately in order to obtain 
clean ore. If the first part of the slice is in waste, the 
waste is handled through the ore chutes and trammed 
outside, but after the slice has been opened up there is 
sufficient room in the stope in which to store the waste. 
Horses of waste and low-grade ore are usually left in 
place and when the succeeding slice enters underneath 
this point, care is taken to have the ground well caught 
up with timbers. Four sets of ground are always left 
between the drifts or crosscuts, thus making pillars about 
20 ft. in width. These pillars act as supports for the 
overburden until they are withdrawn. They are lagged 
in at the side to hold the ore in place. If the space avail¬ 
able for storing waste is limited, cribs are made of lag¬ 
ging in which the waste is placed. In each stope there 
is a miner who squares out corners and prepares the 
ground for the timberman. He also timbers, sorts ore, 
etc. As the ore is low-grade, little sorting is attempted, 
only the large pieces of waste are thrown aside. 

The raising is done with hammer drills and the ma¬ 
chineman puts in at least one round of holes per shift. 
Sometimes two rounds are drilled in the shift or one 
round drilled and a set of timbers put in place. The 
raising is mostly done by contract work. 

In blasting two to four sticks of 1-in., 40% dynamite 

♦Mining engineer. Salt Lake City, Utah. 

are used in each hole. Harder ground may require six 
sticks. Two primers are used in wet holes. Electric 
firing has not given good results. Only sufficient powder 
is left in the powder thawer to last about two shifts to 
avoid danger of a serious explosion. The powder thawer 
consists of a cupboard with a series of latticed shelves on 
which the powder is placed. At the bottom of the thawer 
are a number of electric lights, which give out sufficient 
heat to keej) the powder soft. 

Ml CKIXG Pr.vctice 

The broken material in the stope is handled with a 
wheelbarrow and shovel through runways to the chute. 
The runways are kept open and as straight as possible 
to avoid rehandling. The mucker as a rule works from 
a round of ore blasted by the previous shift. The wheel¬ 
barrow holds about 350 lb. of ore. When the wheeling 
distance exceeds 75 ft. it is the best policy to make a new 
raise and shorten the wheeling distance. This is gov¬ 
erned by the nature of the oi-ebody as to its dimensions, 
the dip of the hanging wall, etc. A long wheel is ineffi¬ 

cient, it requires time and tiros the mucker more than a 
short wheel. A mucker will handle from 10 to 30 tons 
of ore, depending upon conditions. Small cars of 1000 
lb. capacity have been used in some of the stopos, but 
with poor results. 'I'liey cannot make the sharp turns 
required, reach the far corners of the stope, and cannot 
be trammed through the narrow runways past the dis¬ 
torted timbers. The small cars have their place only in 
running from an inside chute in the stope. 

Spilixg I’ractici: 

A run of overburden will often occur when mining a 
slice and before it can be stopped mining operations may 
be seriously hindered. To prevent and stop these runs 
spilings are used. The spiling set consists of two posts, 

a tail piece, a bridge, eight or 10 spiles, and a false set 
or a tee piece. Fig. 10. The spilings are 3 in. by G in. 
by 6 ft. long with one end trimmed to a 30° cutting 
edge. In a stope the cap or girt of the timber set is 
used as a tail piece. The bridge is a Gx8-in. or an 8x8- 
in. piece placed about 3 in. below the tail piece and rests 
on lagging nailed to the sides of the posts. Small posts 
may be used instead of lagging. In this 3-in. space the 
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spiling is driven, each spile being put in place and 
driven a few inches in turn. When they have advanced 
two or three feet, the overburden which has fallen is 
removed and the spiling is supported by a tee piece or a 
false set. The driving of the spiling is continued and 
the overburden is removed until room is made for a set 
of timbers. The tee piece is then removed. If the run 
occurs in a part of the stope that has been timbered, the 
spilings are driven until they rest upon or butt against 
the further set and are then blocked in place. If the 
overburden is not heavy, 2x12-in. lagging is used instead 
of the 3xG-in. pieces. Side spiling is sometimes necessary, 
2xl2-in. lagging is used and is driven across the set from 
post to post. A vertical stull placed in between the posts 
will prevent the spiling from driving inward. The cut¬ 
ting edge is always driven either upward or outward. 

A number of the old stopes which have been caved for 
many years are now reworked by the aid of spiling. Drifts 
are advanced through the caved workings and the ore re¬ 
moved as fast as it caves into the drift. A pillar of 
crushed ore and fine fillings may run for several days 
and when waste predominates the run is stopped and the 
drift continued. The spiling set consists of two posts 7 
ft. long, a cap 5 ft. 10 in, long, a tail piece somewhat 
longer than the cap, and the necessary spiles. The tim¬ 
bers are 8x8 in. The posts are set at a batter of 1 in. per 
foot. A space of G ft. G in. is left between the cap and 
the bottom of the drift. The tail piece is blocked in 
place 3 in. above the cap and supports the spiling driven 
from the preceding set, as shown in Fig. 10. Through 
this 3-in. space spiling, 7 ft. long, are driven upward at a 
slight angle. When they have advanced three or four feet, 
the tee piece is used as a support. The spiling is con¬ 
tinued until room is made for another set. The tee piece 
is then removed and serves its purpose Jor the following 
sets. If the ground is heavy or hr.rd to handle, a false 
set is used in preference to the tee piece. This set is made 
u}' of GxG-in. timbers and consists of two posts and one 
cap, it is removed and used again for the succeeding sets. 
The old timbers epcountered in drifting are extremely 
troublesome, they are taken out with a saw and ax, also 
by blasting. 

OVKRBURDEX 

The pressure upon the timbers is due mostly to the 
overburden of waste, low-grade ore and timbers, also a 
side pressure from the hanging wall. The overburden 
following the successive slices at times exerts an enorm¬ 
ous pressure, due to the initial creep and adjustment of 
the mat and loose material. At times it is almost ir¬ 
resistible and necessitates a large amount of timbers and 
reinforcement. After the pressure has been acting for 
some time the overburden seems to adjust itself. It be¬ 
comes partially self-supporting and does not exert much 
pressure upon the timbers unless more ground is taken out 
and the equilibrium is disturbed. Often the timber sets 
in a slice are crushed into matchwood or distorted into 
many shapes during the adjustments. The advantages 
that the top-slice method of mining has over the square- 
set method can then be realized. The large quantity of 
timber required to hold open the orebody for any length 
of time then becomes apparent. 

But little ore is lost by the top-slice method. From 90 
to 95% of the ore is extracted and may be called clean 
mining, 1’he loss is mainly due to the mixing of the ore 

with waste from the overburden and this mixture is 
too low grade to ship or to sort, or it may be too expensive 
to remove the waste in order to obtain the ore. In this case 
the ore may be tapped from the floor b .ow. A neglect 
to lay flooring, flooring being out of place in the slice 
above, and heavy blasting may cause disastrous runs, es¬ 
pecially if the overburden is fine. But with proper care 
and caution to lay all flooring and to keep the ground 
well caught up, the runs can be greatly reduced and may 
not occur until the slice is to be blasted. Runs are some¬ 
times intentional, the slice above may have caved in pre¬ 
maturely or a pillar of ore may have been left for some 
purpose. The ore is allowed to run until the excess of 
waste is too great, the run is then stopped. 

Tramming and Haulage Ways 

The main haulage ways are tunnels and driHs to or 
underneath the orebodies. Various crosscuts make con¬ 
nections with the different parts of tlie orebody from 
which raises are made. The tunnels are about 7 ft. in 
height and G ft. wide; the drifts and crosscu+s are slightly 
smaller. The ore from the chutes is dumped directly 
into ore cars and if the chute is in the main tunnel level 
the ore is trammed to the main chute and 
dumped, a one-ton car being used. If the stope 
is below the main tunnel level the cara are run 
outside to the bins. If the chute is in the upper 
level, the cars are trammed to a shaft and hoisted to tlie 
surface on a cage. The ore train running in the main 
tunnel level consists of five to seven cars each of two 
tons capacity. One horse pulls the train in and out of 
the tunnel. The last car is equipped with a brake. With 
a heavy tonnage horses are changed every half shift; 
otherwise the horses work alternate half shifts. Electric 
power has been installed at one of the mines and has 
made a material increase in the tonnage by hauling a 
larger number of cais in the train and increasing the 
number )f trips. The train is emptied outside into bins 
and loaded directly into aerial tramway buckets or into 
railroad cars. The tracks are laid to 18 in. gage. A 12- 
lb. rail is laid for the small cars and 20-lb. rail for the 
larger cars. The track grade ic 1 in. per 20 ft.; this af¬ 
fords an easy grade for both the ingoing and outgoing 
trains. The underground water is carried out by a ditch 
placed to one side of the track. No pumps are necessary 
as the workings at present are above the tunnel levels. 
The main drifts and tunnels are lighted by electricity, 
8- and IG-cp. bulbs are used. 

Ventilation 

The top-slice system presents a serious drawback in the 
lack of ventilation. This problem deserves serious con¬ 
sideration before the system is adopted. If the circula¬ 
tion of air is retarded in a stope, the air soons becomes 
warm and contaminated with carbon dioxide generated 
from the slacking li’nestone. While this gas is not poison¬ 
ous, it does not support life and the air must be kept in 
circulation to pro'^ent the segregation of the gas. A 
wood gas from the decaying timbers is formed, but it 
does not have a deleterious effect unless in excess. In 
some of the older stopes sulphurous gas is generated which 
will prevent all vrorHng unless removed. The ventilation 
is more troublesome in summer than in winter, due to 
an approxima+e equalization of temperature of the air 
both inside and outside the mine. In winter this dif- 
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ference is greater and will cause a circulation of air 
through the mine without the assistance of a fan. In 
some of the stopes it is possible to maintain an open-air 
course from some upper level to the successive slices, using 
heavy timbers to prevent the crushing of the course. This 
is impractical as a rule and a fan is placed in the level 
below the stopes. Both suction and blower fans have 
been tried but the blower gives better results. A 12-in. 
galvanized-iron pipe connects the fan with the stopes, the 
joints are wrapped with cloth soaked in tar or black paint. 
If the various slices in the different stopes are kept con¬ 
nected with each other a good circulation of air is usually 
maintained without the aid of a fan. At least two raises 
should connect the slice to drifts or other open workings. 
Acetylene lamps have proved quite a success. They give 
light of much greater brillancy than the candle, cost about 
the same and will burn better in poor air. Compressed 
air is constantly blowing in some of the stopes; the ex¬ 
haust from the machines also aids in the circulation. After 
blasting the air valves are turned wide open to ventilate 
the stope thoroughly for the following shift. 

By the time the ore lias been mined from the slice a 
great many of the timbers have been crushed and a large 
portion of the overburden has settled to the floor. If the 
pressure of the overburden has been great but few tim¬ 
bers are standing. The remaining posts and stulls are 
bored with a 1^-in. auger, making a hole 5 in. deep in 
the middle of the post. Half a stick of dynamite is 
placed in each hole and primed. The fuses from four 
primers are tied together to facilitate spitting. Several 
miners are employed to spit the fuse, using a short piece 
of fuse and extra candles, about three minutes are al¬ 
lowed. Heavy timbers are placed over the manway to 
prevent any overburden from falling through. The last 
man down the manway makes certain that the covering 
is intact. Before blasting the timbers all tools, pipe, etc., 
are removed from the stope. 

Two shifts are employed: the day shift with hours 
from 8 a.m. to 5 p.m., one hour being allowed for lunch, 
and the night shift from 6 p.m. to 2:30 p.m., half hour 
being allowed for lunch. The machinmen and timbermen 
are mostly Finns, Comishmen and Americans. The car¬ 
men and muckers are Greeks and Italians. The machine- 
men and timbermen receive $3.25 per shift, the miners 
$3, the carmen and muckers $2.75, and the skinners $3. 
Board and room costs 80c. to $1.20 per day. 

Slicing System versus Square-Set System 

With the top-slice system of mining there is little dan¬ 
ger to the men. The stope is but one set high and the 
distance that any material may fall is limited. There 
are no open sets or broken flooring for the miner to fall 
through and no danger of the stope caving without more 
than sufficient warning to the miners. The timbers take 
weight, crack and break for several hours before the mat 
and overburden Anally settle down. The principal danger 
to the men lies in falling down a manway or chute. A run 
of overburden sometimes occurs and may partially bury 
a man before he can be rescued. As stated in the first 
part of the article, a number of Bingham’s orebodies 
could not be worked by any other method. Considering 
the nature of the orebodies, the heavy hanging wall, tlie 
steep pitch, softness of the ores, the demand for excessive 
timbering, etc., the advantages over the square-set system 
are: Cheaper extraction of the ore; lower timber con¬ 

sumption ; cheaper grade of timber can be used; less dan¬ 
ger to the miners; less skilled labor in timbering; higher 
percentage of ore extraction under the conditions; can bet¬ 
ter stand an unequal loading or pressure from the over¬ 
burden. The disadvantages are: Poor ventilation; does 
not allow following oreshoots and stringers; workings 
destroyed, may not be able to explore again; as prac¬ 
tically all of the ore has to be taken out, it is not applica¬ 
ble where the nature of the ore changes and only a partial 
extraction is desired; caves to the surface, destroys the 
ground above. With irregular walls and a flat pitch this 
system of mining might prove inefficient. 

CorposioE^ of Water JacRets 
ai:&d Rabble Arms 

By R. 1). MacKechnie" 

When managing a heavy-chemical plant in a smelting 
district, I was for a time at a loss to account for the 
chemical action in the water-cooled interior of the iron 
shafts and arms of the mechanical furnaces in use. The 
water in circulation showed no acidity when tested with 
blue litmus paper, but iron from the shafts and arms 
was dissolving, nevertheless. It was surmised that the 
SO3 from the near-by smelting-plant chimneys and the 
escaping gases from the acid-works chimneys were being 
absorbed in the water-cooling tower of the circulating 
system. The water, too faintly acid to affect blue-litmus 
paper, dissolved the iron of the furnace shaft and arms, 
forming ferrous sulphate. This ferrous sulphate on pass¬ 
ing down the water-cooling tower and on exposure formed 
ferric sulphate and hydrated oxide, probably thus, wholly 
or in part. 

6 FeSO^ -1-30 = 2 Fe2(SO,)3 Fe203 
The ferric sulphate, on being circulated, would attack 

the iron and wmuld be aided by the additional SO3 ab¬ 
sorbed meanwhile. 

2 Fe2(804)3 + 2 Fe = 6 FeSO* 
It will thus be seen that the soluble iron retains its 

place in the circulation, due to oxidation following re¬ 
duction, and is aided in forming more iron salts by the 
SO3 which is continually being absorbed. I have found 
that water with less than 0.001% free SO3 would not 
distinctly affect blue-litmus paper, but the acid present 
in less quantity than this dissolved its equivalent weight 
of iron at 60° C. This, then, forms the basis of the 
trouble, and solution of iron in a smelting-furnace jacket 
or a roasting-furnace shaft or arms might well proceed 
until the circulation water has more than 0.02% ferric 
sulphate or 0.4% ferrous sulphate. These latter salts, 
when present in greater amount than stated, begin to 
show’ acidity to blue-litmus paper. 

The obvious remedy is to use a more delicate indicator 
than litmus paper, which is the usual works indicator, 
and to keep the water alkaline. A small volume of water 
in circulation if kept slightly alkaline would be quickly 
affected and might escape notice when the SO3 was tem¬ 
porarily abundant in the atmosphere; and if the water 
was strongly alkaline, SO3 would be too easily absorbed 
and unnecessary alkali used. It would appear that a 
large volume of faintly alkaline water in the circulation 
system would meet the case. 

•Chemical engineer, Glasgow, Scotland. 
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Details of Practical Mimiiig' 

Atatomatic Switcl\ Si|^nal 

By Ij. O. Kellogg 

It frequently happens in underground electric-haulage 
systems that the main drift branches a short distance 
from the shaft and that loaded trains . re brought in over 
both branches. It then becomes neces.ary to signal to 
any incoming trains whether the track between the junc¬ 
tion and the shaft is open or whether a train from the 
other branch drift is dumping at the pocket. This sig¬ 
naling is done automatically by colored lights in an ex¬ 
ceedingly neat way at the Oliver mines near Ely, Minn. 
A switch is set in the back of the drift so as to be tripned 
by the trolley wheel of the incoming train and to flash 
a rod light. The trolley wheel of the outgoing train 
usually flashes a green light. A train approaching on 
th.e other branch drift will stop if the motorman sees a 
red light and will proceed if he sees a green. 

It is not entirely necessary to use the green light, but 
aomewhat safer; for if two lights are used, the absence of 

either a green or a red light indicates that something is 
wrong with the system, and the motorman will not pro¬ 
ceed as he would if the mere absence of a red light was 
used to indicate a clear track. Only one switch is neces¬ 

sary, set where it will be operated by trains from both 
drifts. One or two sets of lights may be used, only one 
set being required, if a point can be had visible from a 
sufficient distance in both drifts; this is sometimes im¬ 
possible on account of the curve arrangements. 

The construction of the switch is shown in the draw¬ 
ing. It consists of a wooden box inclosing the contacts. 
A vertical pivoted finger is connected through the bot¬ 
tom of the box with two horizontal wings which the trol¬ 
ley wheel strikes; the finger, thrown laterally by the 
movement of the wings, completes a circuit through the 

lamp of the proper color. The wings of wood are shod 
with iron where struck by the wheel and where they 
strike the bottom of the box, in order to resist wear. The 
top of the wingpiece is shaped as an arc to fit the opening 
in the box, which is thus kept closed. The box itself con¬ 

sists of a wooden back and a wooden front piece screwed 
together through filling blocks which form the box sides. 
The finger, by means of the brass spring shown, main¬ 
tains a constant contact with a brass plate on the inside 
of the box front piece, which is connected to one side 
of both lamp circuits. The spring connects with a brass 
cap on the finger, and this makes contact with one of 
two fingers taken from a motor controller. One of these 
connects with the other side of the red-light circuit, the 
other with the other side of the green light. In the case 
shown, the trolley current is used for the lights; if a 
separate lighting circuit were in service, connections 
could be as easily made to this. The device is mounted 
on a board fastened parallel with the tracks between two 
caps. 

TKe Bres^Mas^^ of Drill Steel 

The inability of drill steel to stand up in a hammer 
machine was discussed at a recent meeting of the Mining 

and Metallurgical Society of Amer¬ 
ica. (Bull. No. 68). Mr. Le Pevre 
stated that the chief difficulty thus 
far at Mineville in the use of hammer 
machines had been to procure steel 
which would stand up. Cruciform 1- 
in. steel did not seem to have enough 
metal, so that the company expected 
to try li/4-in. octagon. The jackham- 
ers using round hollow steel, break 
the shanks when the hole geU down 
6 or 7 ft., and the borings do not 
come out freely. 

Mr. Spilsbury stated that the pe¬ 
culiar fractures to which the hollow 
steel drill, under the impact of the 
hammer, seemed to be subjected, dici 
not appear to be due simply to the 

actual blow of the hammer, but to an interior con¬ 
dition of abnormal strain in the structure of the steel 
itself. He thought that possibly the trouble was due to 
the method under which these hollow drills are produced. 
The ingot is first punched and then forged down on a 
mandrel. Any defect, or ragged edge, on the punch 

originally used would cause striations along the interior 

surface of the hole and in the subsequent hammering down 

over the mandrel, these lines would never be entirely ob¬ 

literated. The grooves might be closed but would prob¬ 

ably include a slight film of oxide in their folds which 

would still remain in the finished drill, and under the 

jar of operation would naturally become a source of weak¬ 

ness. This trouble would also be increased by the un¬ 

equal annealing of the material during the time of its 

reduction, owing to the fact that surfaces exposed to the 

mandrels would be cooled more rapidly than the rest 

of the material and shrinkage strains would probably be 

set up. He believed that this was the direction in which 
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to look for the cause of the rapid failures rather than to 
the quality of the steel. 

R. M. Gatlin said he had an idea that the breaking of 
the drills was due to inequalities in the steel, although 
he had never seen a longitudinal fracture in a drill. The 
fractures with which he was familiar indicated a nucleus, 
and correlation indicated that the fracture had begun 
from this nucleus and spread outward. As is observed 
in a flaw in glass, these were concentric rings spreading 
out from a central point. It seemed as though there 
were in the nucleus some substance which had developed, 
under the strain of the vibrations or of heat, a tendency 
to expand more than the elasticity of the steel could ac¬ 
commodate. This nucleus seemed to run through the 
length of the steel, and if broken anywhere, one could 
expect to find it. There can be had steel of all kinds and 
prices from 5e. to over 30c. per lb. As a matter of 
fact, the higher-priced steel does not seem to be the more 
durable. A trial of hollow steel having an ab^olutely 
round hole, gave no better results, even though it was a 
drilled hole. 

W. L. Saunders said his company had experimented a 
great deal on the subject of the round hole, and had to 
give it up. They thought that the mandrel might have 
a great deal to do with it, and went to great expense to 
bore a hole in a piece of the best quality of steel, but ex¬ 
perienced the same trouble. The steel problem is being 
solved, he said, not by American, but by foreign metal¬ 
lurgists, and the steel with a hole in it that is now stand¬ 
ing up best under the hammer blow is of foreign make. 
Referring again to the difference between a piston and 
a hammer drill, in the latter the bit is pressed against 
the bottom of the hole, and is then struck a thousand 
blows per minute. Probably 10% of the blows are struck 
when the bit does not touch the bottom of the hole, since 
one cannot press a piece of steel against the bottom of 
a hole and hammer it without the steel’s bouncing back. 

y; 

Joiiat IReiE5ifos*ce2Haeirat fos? 
pos”tedl Llsiie 

The Tully mine, near Iron River, Mich., is sinking by 
the drop-shaft method. As usual, in drop-shaft sinking, 
a large crater surrounds the shaft itself. The shaft re- 

Clamps axd Straps to Strengthen Sleeve Coupling 

quires a steam supply for the sinking pumps and the 
steam lines must be carried unsupported a considerable 
distance over the crater. To protect the sleeve joints as 
much as possible against stresses due to the weight of 
the pipe, the vibration and the movement of the shaft, 
the straps and clamps shown in the photograph are used. 
Two straps are shaped roughly to the sleeve and held 
in place, one below and one above the sleeve, by the 

clamps, each of which is in two parts. 

Vol. 97, No. 10 

Cut as&d Fill MetHod in Wide 
Orelsody 

The manner of occurrence of the ore at the South Mine, 
at Broken Hill, is such as to render the open-stope and 
filling method of mining most available for ore extrac¬ 
tion. 

It is accepted as good practice, nowadays, in the ca.se 
of wide lodes, to provide permanent drifts in the foot 
wall for tramming, the stopes being reached by crosscuts 
from these drifts. In this mine, the drifts are not put in 
originally, timbered gangways under the stopes being 
used for tramming until such gangways have to be picked 
up, when the drifts are run in the solid. The advantage 
is that at the later time the waste from such development 
can be conveniently deposited in lower stopes, while at 
the earlier period some trouble and expense would be in¬ 
curred in handling the material in the shafts. Conse¬ 
quently, the stopes are opened out from the crosscuts or 
drifts leading from the shafts, and stoping commences as 
soon as the ore is struck. 

The sill-floor stoping is done in two operations. The 
first is a cut 9 ft. high, where only side-shooting is al¬ 
lowed, and which is carried for the full area of the ore- 
body before the second operation begins; this consists in 
taking a 7-ft. slice off the back, thus making the cavity 
16 ft. high. The advantages claimed for this double pro¬ 
cedure over the method of carrying the full height origin¬ 
ally are: (1) A large orebody may occupy 6 to 13 months 
for the sill-floor cut, and during that time a 9-ft. back 
can be more easily examined and kept right than a 16-ft. 
back; (3) in the case of a 16-ft. back carried in one op¬ 
eration, no gangway timber can be stood until the stopo 
is finished, while in the method adopted, timber and fill¬ 
ing can closely follow the back-stoping miners; (3) in 
the double operation there is no cessation in mining, for 
as soon as men finish the 9-ft. stope they are put on the 
back, and as soon as they finish the 7-ft. slice they be¬ 
gin over the timber, while in the other ca.se the miners, 
as soon as they have cut out 16 ft., must be withdrawn 
to allow the timber to be erected. 

1’he arrangement of gangwa.ys, shoots and ladder-roads 
is decided mainly on the following considerations: (1) 
The gangways must serve conveniently for chutes from 
the stope above; (3) they must be in positions favorable 
to the sinking of w’inzes into the orebody beneath; (3) 
convenient connections must be made for tramming waste 
from the chutes to the winzes which will be subsequently 
sunk from the timber; (4) ladderways are always offset? 
from gangways, and never start from curves; (5) chute.'-’ 
are kept out of the main gangways as far as possible, and 
also off the curves; (6) two chutes are always arranged 
adjacent to a raise, and a ladderway is also placed near¬ 
by, the reason for this being that both in open stoping 
and also in the picking-up of bottoms the raise serves as 
the starting point for work, and a handy chute means a 
ready start, and a handy ladder road a good get-away. 

When the timber work has been completed as high as 
13 ft. above the sill, and the stope is ready for filling, 
bottoms are laid over the whole of the ground outside 
the gangway. The method of procedure consists in first 
running down some tailings from the raise, spreading it 
to a smooth surface 18 in. thick, and upon this laying 14- 

Note—An excerpt from an article by Andrew Falrweather 
(Proc. Aust. I. M. E., No. 10, 1913). 
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and 12-ft. 10x4-in. Oregon pine boards, close, level, 6-in. by 14-ft. stringers. Where the back gives no 
d firmly bedded, with their joints broken. The direc- sign of weakness, the bulkheads are not omitted but 
m of laying is parallel to the main run of the orebody. the,spacing is made 20 ft., no stringers being used. The 
3re filling is then run in, until the toe of the fill comes bulkheads serve two purposes: (1) They prevent local 
the edge of the boards already laid. Further laying of small falls; (2) they give warning to men in the vicinily 
ards and filling then proceed simultaneously, the ma- of the loosening of a larger mass. A special gang of 
•ial required for spreading under the bottoms being ob- men, controlled by a foreman, is engaged solely on the 
ncd from the advancing toe of the fill. building of new bulkheads and the constant wedging and 
The advantages claimed for laying the bottoms on 12 blocking of those already standing. 
, of filling are: (1) The boards being level, well In the construction of each bulkhead, two 10x6-in. 
deled, and buried, are under the best conditions for re- by 8-ft. stringers are used at a height of about 9 ft. above 
lining sound; (2) in the subsequent picking up from the sollar level, and, while the next layer of filling is be- 
D stope underneath, it will be possible to scrape out the ing distributed, the ends of these are caught up on 10x6- 
-in. layer of “skimps,” boom up the bottoms, and thus in. props, so that the lower portion of the bulkhead may 
mre the back before shooting the ground away; (3) be removed. Naturally, this work proceeds just in ad- 
rcduction in working costs is effected, and the risk of vance of the toe of filling. Instead, therefore, of 9 ft. of 
ns is minimized. bulkhead being buried, only four props are lost, and these 
The filling used is the rejected material from the min- only temporarily, as they are afterward drawn out of the 
ils-separation prexess of the (’entral mine, and has been filling by pole and chain. This method has the advan- 
oved to set well under the wet conditions of the stopes tage that the bulkheads remain in their original position 

Drift or Crosscut 

Second Slope (Back Holes only) 

Cn«. & Hin i>ow«NAi. 

Fkj. 1. PEitMissiHLE Ahkaxcemexts Show- Fig. 2. Arrangements Not Permissible 
ING Typical Development 

that now obtain. The first layer goes in for a height of 
about 12 ft., thus covering the gangways with about 3 ft. 
of maierial, and leaving an opening of about 4 ft. under 
the back. Distribution from the raises is effected by side- 
tip cars running on trestles made of 10x2-in. timber. This 
timber is subsequently drawn out of the filling, and used 
over again. 

The next stope taken off is 9 ft. thick, and starts from 
a raise, water holes being used in the lower portion of 
tlie breast and flat holes in the top portion. Boards of 
10x4-in. material, 6 ft. long, are laid close on the filling 
previous to blasting to keep the ore clean of tailings and 
provide good shoveling for the men. 

As stoping proceeds, bulkheads or cribs of lOxlO-in. by 
6-ft. Oregon pine are built behind the miners in places 
where there is any danger of falls of ground. The in¬ 
terval apart is about 12 ft., which allows of the catching 
up of ground between adjacent bulks by lOxlO-in. or lOx 

until the filling operation is completed. Wherever ground 
is bad over a bulkhead, and it is not convenient to take it 
down, the lower portion of the bulkhead is allowed to re¬ 
main, and is buried. 

The filling follows the stoping miners as closely as cir¬ 
cumstances will allow, and the thickness of the layer cor¬ 
responds to a depth of a stope, which is almost invariably 
9 ft. As it is customary to carry the back 13 ft. high, this 
leaves an open space of 4 ft. above the fill. 

To render this method of flat stoping as safe as pos¬ 
sible, the following rules are laid down and enforced: 

(1) Back stoping in an open working proceeds with 
one party usually, but if more than one is operating they 
always stope away from one another. It has been abun¬ 
dantly proved, both here and elsewhere, that ground at¬ 
tacked from two ends by parties approaching each other 
tends to become heavy. If it were possible to absolutely 
close the thoroughfare between two such parties, an in- 
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termediate fall would be of no consequence. For many 
reasons, however, this is not convenient, and a wise pre¬ 
caution is to avoid such conditions. The adoption of this 
rule limits the output from a large stope. On any one 
side of the starting winze one breast only may be carried, 
and, as men dislike large parties, it is difficult to get an 
output from a large lode in any way commensurate with 
its size. 

(2) The direction of work is always parallel to the 
strike of the orebody, the argument being that, since the 
holes are drilled in the direction of the stoping, they are 

parallel to the walls, not across them, and therefore de¬ 
crease the risk of breaking away the wall and causing 
the adjacent ore to become heavy. 

(3) Uppers, holes drilled above the horizontal, are 
absolutely prohibited; and strong holes, especially in the 
upper portion of the breast, are not shot until they have 
been relieved. As an upper carries more ground on its 
point than on its collar, it must be a strong hole; and 
strong holes are prohibited in the back, for the reason 
that the force of their explosions finds no ready release, 
and spends itself in trying to rend the ground that has 
to remain over the men, which may result in the opening 
up of “flaws.” 

(4) Work underneath the “belly,” the low ground 
ahead of the breast, is never permitted, especially during 
drilling operations; this is the weakest part of the stope, 
and the portion most likely to fall. Sollars may be laid 
under the belly only when the machines are stopped, and 
then only if there be no doubt about its strength. All 
ladderways under bellies are blocked as thoroughfares, as 
is the 4-ft. open space under the rock. As it is an exceed¬ 
ingly difficult matter to prevent communication by the 
shortest route between parties in one stope, it is advisable, 
wherever possible, not to allow one party to follow another, 
carrying a higher stope, for thus the belly of one is the 
back of the other. With a long interval between, the ar-. 
rangement is permissible, but should not be tolerated un¬ 
less a ladder road is handy to the forward party. Where 
men have to travel under a belly to get to their ladder 
road, the gangway should be formed by two rows of bulk¬ 
heads, 6 ft. between. The ladder near the raise, however, 
is good practice. 

(5) As soon as it is known that a piece of ground is 
bad, work is concentrated on that piece with the object 
of bringing it down. A crack is shot, or a hole is drilled 
and shot. If the piece be comparatively small, and any 
blasting might tend to make the back worse, extra bulk¬ 
heads are built under it. This is a matter about which 
supervision must be strict. It has often happened that a 
stone has been tried repeatedly, and then forgotten, only 
to fall when least expected. No miner should be al¬ 
lowed to leave things to chance in this way. If the stone 
will not bar, it should be blasted, and the blasting re¬ 

peated until the piece is down. 
(6) Ore-breaking contracts do not include the building 

of bulkheads, as the special gang does most of the work. 
Should the stoping contractors have to build one, they 
are compensated for such work by a special bonus to the 
party, arranged between themselves and the foreman. In 
this way financial considerations do not cause the men to 
neglect work intended for their own safety. 

When a stoping party has squared up its end, either to 
a wall or an intrusion, it goes back to the original raise 
to beat off another slice, and the filling of the end is ac¬ 

complished from a raise near-by. These raises are placed 
at intervals of about 100 ft., and therefore prevent the 
clashing of the two operations. Alternate stoping and fill¬ 
ing proceed until the back remaining measures 30 ft. or 
thereabouts. A light stope is then taken off, and a flat 
floor of square sets of 7-ft. 2-in, posts, resting on bot¬ 
toms, is stood throughout the working, the timber work 
following the miners. Close attention is paid to the 
blocking on the walls and over the posts, but not over the 
caps. When the ore has been cleaned up, all the sets are 
filled to the caps, except certain ones around the raises 
which connect to ladder road and chute. The remaining 
ground is removed by underhand square sets, worked 
across the lode. 

I'he advantages claimed for the flat floor of sets pre¬ 
vious to closing up are: (1) The standing of the sets 
leaves the back absolutely level, and therefore secures a 
uniform depth of underhand stope; (2) the sets form an 
excellent foundation for the timber of the underhand 
stope. 

w. 

th^e Pay R.0II 

By a. II. Sawykh* 

It is stated that an employee sometimes fails to receive 
his wages because someone else has previously given his 
name and obtained the money without question. 

To guard against such practice, the Republic Iron & 
Steel Co. uses the 
Dixon patent wage 
statement and pay 
envelope; the envel¬ 
ope is shown here¬ 
with, the statement 
is a duplicate of the 
form on thin paper. 
'I'he statement and 
envelope are made 
out in one operation 
by means of a sheet 
of carbon paper, 
thus avoiding any 
discrepancies i n 
number, name, 
items or balance 
due. 

The statement is 
handed to the em¬ 
ployee previously to 
payday and is signed 
by him and pre¬ 
sented to the pay¬ 
master on payday. 
The company i s 
thus protected in 

that it retains the original statement duly receipted by 
the employee. The employee is also safeguarded in that 
he receives the envelope which is the exact duplicate of 
the statement which he presents to the paymaster. This 
seems to be as simple and efficient a system as can be de¬ 
vised. 

^^^*Mlnlng engineer, 412 American Trust Bldg., Birmingham. 
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Qrade of Dlsc^ar^e Pipes 
By H. p]. West* 

Little authentic data is published respecting the grade 
of launders, or pipes, since the introduction of coarse- 
crushing as tube-mill feed. In the example in the ac¬ 
companying illustration, the product from a screen with 
9 holes i)er sq.in., quart/ in schist, was as follows: 

Mesh + 20 + 40 + 80 -f 100 —100 • 
% .‘lo.o 17.0 1:2.1 5.4 00 

This sizing shows roughly one-third each of coarse, mid¬ 
dling and line products. The water ratio in this instance 
was t) to 1. The den.'^er the pulp, the more readily is the 
coarse product kept in suspension, and in consequence 
the pulp flows more freely and requires less grade. 

An ideal section for a coarse-i)ulp conveying pi])e would 

GnADE FOR Pri.r Ft.ow 

he an oblong or flattened section, affording the rolling 
action of the coarse particles increased surface. A round 
pipe, however, is readily procurable and has the advantage 
of being capable of being turned twice through 120°, 
affording three surfaces to abrasion. It is important that 
the pipe be proportioned to the volume of the pulp, nei¬ 
ther too large nor too small. A launder has the approved 
section, but necessitates additional grade, a most essential 

consideration at times. 
The sketch shows, by repeated trial, the minimum 

grade of pipe that will successfully convey coarse ore 
particles. The specific gravity of the ore is 2.8 and the 

pulp half fills the pipe at the entrance. 
Tt is important to maintain the pipe, on a uniform 

grade, and to guard against obstructions on the lower 
inside surface, such as a projecting gasket or coarse ex¬ 

traneous material. 
.V rod, % in. in diameter, connected by links, inserted 

into the pipe, assists, by occasional working, in keeping 

the the pipe clear of obstructions. 
The sampling box is a commendable feature of this 

pipe arrangement, though it sacrifices some inches of ele¬ 
vation. The smaller 4-in. pipe works with a 5% grade. 

♦Mining engineer, Nundydroog mine, Ooregum. 

It is suggested, therefore, that for the conveying of coarse 
ore particles from the mortar, a gradient of not less than 
10% be allowed, measured from the mortar lip to the 
classifier, with 2 ft. additional for contingencies. 

W. 

K-eiairaedy WSneel 

By Lewis H. Edoy* 

Two of the four wheels installed by the Kennedy Min¬ 
ing & Milling Co., in Amador County, Calif., for elevat¬ 
ing and distributing stamp-mill tailings, are in operation. 
The other two have been satisfactorily tested and will 
be started when necessary, or when the total capacity 
shall be required for the disposal of the tailings. The 
present mill is equipped with 100 stamps, having an aver¬ 

age duty of 4 tons each day. In the 

initial operation of the wheels the ac¬ 

tual carrying capacity will be care¬ 

fully studied and compared with the 

rated or theoretical capacity. Record 
of costs will be kept; the distribution 
of the tailings over the area selected, 
the question of building restraining 
dams, the disposal of the water, and 
other details combine in a problem 
that must be studied from an extended 
period of actual operation of the 
wheels. It is likely that early in the 
oj)eration the necessity will arise for 
the construction of brush and earth 
walls and that later a stone dam may 
bo es.«:ential in one part of the ground. 

It is not improbable that the water may be so conserved 

by a system of tanks or reservoirs and carried by flume 

or pipe back to the mill for economic use. An inter¬ 

esting feature in the carrying out of this system of dis¬ 

posing of mill tailings will be the study of the material 

respecting its value for further metallurgical treatment 

and its quality for agricultural purposes. 

The wheels are 56 ft. diameter, set tandem. From the 

first to the second wheel the distance is 100 ft., from 

the second to the third wheel 820 ft., from the third to 

the fourth wheel 200 ft., making the total distance from 

the first to the fourth wheel 1120 ft. The distance from 

the mill to the first wheel is approximately 1500 ft. The 

tailings are fed to the first wheel by wooden flumes, and 

the wheels are likewise connected by flumes. These flumes 

are set on a 2%% grade between wheels and about the 

same grade from the mill to the first w'heel. The intake 

to and the delivery from each wheel are so designed 

in relation to the grade of the flumes as to provide for 

an elevation of the tailing at each station to a height of 

•Associate editor, “Engineering and Mining Journal,” San 
Francisco, Calif. 
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35 ft., making a total lift from the plane of the intake 
at the first wheel to the plane of delivery from the last 
wheel of approximately 105 feet. 

The w'heels are well housed and provided with stair¬ 
ways, platforms, rej)air henches, and e(]iiippod with elee- 
tric motors and telephone connection hetween the wheels 
and to the mill. The mechanical ojwration has been suf¬ 
ficiently tested to prove the accuracy of the design and 
the cost is shown to he reasonably economical, hut 
the actual cost per ton cannot be set down until the wheels 
have handled an amount and variety of tailings equal to 
the demands of economic demonstration. The whcHils 
were designed by and constructed under the supervision 
of James Spiers, of San Francisco. They are operated 
under the su])ervision of Webb Smith, general superinten¬ 
dent of the Kennedy mine and mill. 

Relievis^^ Coir&verter Crasiies 

Many of the older converter plants have been handi¬ 
capped by the increased crane service required in feeding 

to obtain promptly any silica or “dope” needed for the 
converters. After the third electric crane was installed, 
it was found that the converters could be served with 
sufficient promptness by the traveling cranes and the dope 
buckets were no longer used, as it was easier to load tlie 
material into the long boats shown on the converter floor. 

Fleetisfig R.olls 

In a discussion of the apj)licai>ility of rolls to gold-ore 
crushing in M. M. S. A. Bull. No. ()H, Mr. Channing de¬ 
scribed the experience of Miami with fleeting rolls. The 
first rolls put in at Miami, by II. Kenyon Burch, w'ere 
[)rovided with a fleeting motion designed by him. The 
ore was so hard, however, that the mechanism was soon 
shaken to ])ieces. The next rolls were a modification of 
the Burch roll, made by the Traylor Engineering Co. 
While this fleeting device was an improvement, it also 
racked itself to pieces and failed to i)revent corrugating. 
The speed of the mechanism was such that the movable 
roll was moved backward and forward once a minute. 

CoNVEKTERr AisLE AT Anaconda, Show'ikg “Dope Buckets” Used When CpiAne Servioe Was 
IXADEQUATE 

siliceous flux to basic-lined converters, and have been 
unable to produce the maximum output on this account. 
When the two electric traveling cranes at Anaconda be¬ 
came overcrowded, it was decided to install the “dope 
buckets” shown in the accompanying view of the con¬ 
verter aisle at the Washoe works. These buckets were 
suspended from swinging jib cranes installed between 

each two converters. The buckets open at the bottom and 
are discharged from the platform by striking the latch 

with a rod. This arrangement enabled the converter men 

Within the last few months Mr. Traylor lias invented a 
new device in which the movement is made by pawls 
working on a ratchet wheel, and the movement of the roll 
has been so reduced that a cycle is now completed in 30 
min. instead of one minute. This seems to have entirely 
solved the problem, and this mechanism is now being in¬ 
stalled on the 42xl6-in. rolls for fine crushing in the mill 
proper. Here the rolls run face to face, and the fric¬ 
tion in attempting to make the movement in one minute 

was altogether too great. 
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Copper Co. 
The report of the Utah Copper Co. for the fourth quar¬ 

ter of 1913, shows a gross production of 31,983,443 lb., 
the monthly average being 10,660,814 lb. Total ore 
treated was 2,113,080 tons, at both Garfield mills, as eom- 
pared with 3,035,391 tons for the previous quarter. The 
average grade of the ore was 1.2165% copper, as com¬ 
pared with 1.2459% for the previous quarter. After mak¬ 
ing allowance for smelting deductions and without cred¬ 
iting miscellaneous income, the cost of producing copper 
was 9.978c. per Ih. After crediting the net miscellaneous 
earnings, including those from the Bingham & Garfield 
Ry., the net cost per pound for the quarter was 8.932 

cents. 
4’he financial results of the quarter’s operations were 

as follows; 

Net profit from milling operations. $1,479,787 
Other income, rents, etc.. In Utah. 27,365 
Income from BlnRham & Garfield Ry. 175,000 
Income from Nevada Consolidated Copper Co. 875,438 

Total net profit . $2,557,590 
Dividends paid . 1,187,760 

Net surplus for the quarter. $1,369,830 

The earnings for the quarter are computed on a 14.857c. 
basis. Both mills were in continuous operation and oper¬ 
ations were considered satisfactory except for the low 
grade of the ore and reduction of tonnages during the lat¬ 
ter half of December. The low grade of the ore was 
caused by the nec'cssity of mining a low-grade area near 
the northern limit of the deposit and the reduced tonnage 
in December was due to weather conditions. Stripping 
operations resulted in the removal of 1,365,606 cu.yd. 
The Bingham & Garfield Ry. handled the largest tonnage 
of ore and commercial freight in its history; an average 
of 16,711 tons of ore per day having been transported and 
2!)42 tons per day of other freight handled. Quarterly 
reports give a gross production of 119,939,809 lb. of 
copper for 1913. 

AiTBZOE&a 

The following is an abstract of the report of the Shat- 
tuck Arizona Copper Co., Bisbee, Ariz., covering a 17- 
month period, ended Dec. 31, 1913: 

Total receipts from ore and interest. $2,562,668 
Operating expenditure . 1,411,788 

Operating profit. $1,150,880 
Depreciation charged off. 35,376 

Net profit. $1,115,504 
Dividends paid. 525,000 

Net surplus for period. $590,504 

PRODUCTION 
5 Mo., 1912 12 Months, 1913 

Copper Ore Copper Ore Lead Ore 

Ore mined (dry tons). 
Ore from stock pile... 
Ore shipped. 
Ore smelted. 
Lb. recovered per ton 
Per cent, recovered. 

6,821 
4,602 

11,432 
10,913 
160.5 
8.026 

Total lb. of copper. 1,746,493 
Total oz. of silver. 15,166 
Total oz. of goid. 16 
Total lb. of lead. 

89,857 

‘89,3 i 7 
89,343 
147.9 
7.398 

13,219,766 
236,000 

2,033 

5,010 

' '4,874 
4.874 

304.6 
15.22 

1,483,956 

During the period covered by the report, 20,147 ft. 
of development work were performed, making a total of 
60,525 ft. to date. Improvements and construction ex¬ 
penditures amounted to $32,138, of this amount $15,035 
was charged to current expense and the remainder to 
capital accounts. 

A body of lead-carbonate ore was discovered on the 600- 
ft. level. It is stated that the company expects to be 
able to produce upward of 100,000 tons from this level 
of ore as.saying $2 gold, 2 oz. silver and 18% lead per 
ton. Recommendations have been made for a lead smelt¬ 
ery of 100 tons daily capacity. The company has its cop¬ 
per ore smelted by the Calumet & Arizona Mining Co. 
and sells its copper through Adolph Lewisohn & Sons. 

Strattoim^s Iinidepei&dei&cef Ltd. 
The fifth ordinary general meeting of the shareholders 

of Stratton’s Independence, Limited, was held on Mon¬ 
day, Dec. 8, 1913, according to a report in Mining Jour¬ 
nal, Dec. 13, 1913. The chairman said that, regarding 
the mill operation, the sales of ore for the year amounted 
to £25,912, against £22,867 in the previous year. Bullion 
sales were £36,793, as against £22,621 2s. lOd. The 
charges were up by £7260, leaving a profit of £23,735, as 
against £13,778. The sales of ore from the mine realized 
£13,831, as against £17,970, and the percentage of royal¬ 
ties and charges on profits amounted to £11,103, against 
£22,423, the lessees’ production having fallen from £80,- 
165 for 1912 to £47.325 in 1913. Maintenance and prop¬ 
erty expenses had slightly increased, being £16,199, 
against £14,122, and they had spent £4755 on develop¬ 
ment. There was a net balance to profit and loss account 
of £25,260, against £33,461 in the previous year, and 
after meeting London expenses and sums paid in settle¬ 
ment of claims by the Portland company and the Moore 
Filter Co., there was a balance to carry to the balance 
sheet of £17,777, as against £27,4(55, so that the total 
{'.mount at credit of profit and loss account, including this 
£17,777, was £29,680. From this two dividends, at the 
rate of 3d. per share, had been paid, free of income tax, 
leaving a balance to carry forward of £4680, as against 
£11,902. Two items on the profit and loss account had 
reduced the profit—namely, the settlement wdth the Port¬ 
land company and the pavinent to the Moore Filter Co., 
but the outstanding feature was the great reduction in 
the profits from the mine proper, whereas they had largely 
increased the profits from the mill. Mr. Argali’s esti¬ 
mate of the cost of working the mill had been very sat¬ 
isfactorily carried out in practice; his original estimate 
was $1.52, and he had worked at 8c. less. He had also 
secured a recovery of 78.48% on ore averaging only 
$3,076, against an estimate of 70% on $3.60 ore, which, 
from the estimate made as to the value of the dump, was 
what they hoped to obtain in practice. The mill had 
thoroughly justified itself, and it was clearly to the mill 



520 THE ENGINEERING S’ MINING JOURNAL Vol. 97, No. 10 

that they must look for their principal profit in future. 
Without the mill they could not touch less than $10 
ore at a profit; with it $5 ore gave a decent profit, and 
they were mining $4 ore and breaking even. Mr. Argali 
said that on the .1 level, where the ground was soft and 
no hoisting, $8.SO ore would pay. Witli reference to the 
mill, Mr. Argali for some time past had been conducting 
negotiations to treat some of the many dumps of ore 
which e.xist in the Cripple Creek district. The point on 
which the whole question really turned was that of rail¬ 
way freight; naturally, the low-grade ores which were 
thrown on the dumps were not capable of bearing a high 
freight and still return a profit. However, Mr. Argali 
might eventually succeed in this direction. Mr. Argali 
had suggested that it might be advantageous to endeavor 
to secure another property. Having Mr. Argali they had 
a much better chance of procuring a property of a good 
character than most people would have in that part of the 
world; but to carry out this suggestion required funds. 
Up to now their policy had been to divide the profits 
among the shareholders as dividends as fully as possible. 
To secure the necessary funds, however, to enable them 
to support Mr. Argali in finding a new property it would 
be necessary to accumulate the profits for the future until 
they had built up a reserve of £10,000 to £20,000 in cash. 
Mr. Argali estimates that in the dumps and upper levels 
they had ore to keep the mill going for two years, with 
a profit of £30,000, which might be doubled. 

Cape Copper Co. 

The Cape Copper Co. is about to raise approximately 
$1,000,000 by issuing 60,000 ordinary shares of a par 
value of £8 each. No specific explanation is made in 
the company’s circular as to the purpose to which this 
new capital is to be applied, but it is presumed that it 
will be largely used in the Rakha Hills copper develop¬ 
ment. The company has a 36-year lease on this property 
in Central India, and according to Skinner’s, 1913, had 
developed 190,000 tons of 4% ore. The company has 
also been prospecting some ancient mines in Asia Minor. 
At the last general meeting, an increase of 100,000 or¬ 
dinary shares w’as authorized; the present issue is a part 
of this allotment, and is offered to shareholders at £3 
10s., a premium of £1 10s. over the par value. The ordin¬ 
ary shares, sold on the London exchange at £4i/4(5)4V^ 
on Feb. 4. The company’s issued capital is £690,000, 
which will be increased to £810,000, by the additional 
shares now to be issued. Besides the above mentioned 
properties, the company owns the O’okiep, Nababeep, 
and other mines in Namaqualand, Cape Colony, a share 
interest in a mine in Spain, an option on a Newfoundland 
property, and an interest in the Briton Ferry Chemical & 
Manure Co., Ltd. The 99-year lease on the Tilt Cove 
copper mines in Newfoundland was relinquished last year. 

Mt. Mor^aii^ Oold Co. 
The Mount Morgan Gold Mining Co., Queensland, 

Australia, in its report for half-year ended Nov. 30, 1913, 
states that 8.5 tons of ore were broken per miner and 
shoveler per shift, against 2.78 for the previous year. 
The decrease is accounted for by the fact that 81.680 
tons of waste were mined against 6860 tons for the f re- 
vious six months and also that one sill set was cut for 

every 7.8 swinging sets as compared with one to 15.8 
during the previous period. Ore handled per under¬ 
ground employee equaled 1.32 tons per shift. The 
average earnings of miners on contract was $4.22 and 
shovelers $3.32 per shift. The cost of miners, shovelers 
and explosives was $1.37 per ton of ore. In the smeltery 
it costs about 13c. per unit of silica to flux it, due to the 
high cost of fluxing material, the slag produced assayed 
about 45% silica. After the completion of the concen¬ 
trating plant it is not intended to smelt ores containing 
over 52% silica except where the gold content is high. 
The Mineral Separation Co. has been making some tests 
on these ores. The experimental concentrating plant has 
cost about $17,500 and the testing and other expenses 
about $38,000 to date. 

C^aef Coinisolidated 

The 1913 annual report of the Chief Consolidated 
Mining Co., Eureka, Utah, shows that 51,173 tons of on' 
having a gross value of $16.29 per ton were shijtped to 
the smelters. The profit on this ore amounted to $2.20 
per ton after deducting $5.17 for all charges at the mine 
and $8.92 for smelting, freights, sampling, etc. Assays 
of the ore gave the following content per ton: gold, 0.928 
oz.; silver, 19.88 oz.; lead, 2.525% and copper, 0.111%. 
Development work consisting of 5306 ft. of drifts, 818 
ft. of raises, 71 ft. of winzes, 138 ft. of shaft widening. 
56 ft. of shaft sinking, total, 6383 ft. was performed ; 
this is the largest amount of development work ever per¬ 
formed by the company in one year. 

Though the production of ore exceeds that of former 
years, the contents averaged much lower, causing a reduc¬ 
tion in the dividend rate. There is a largi'r tonnage oi' 
ore in reserve than at any previous time. The manage¬ 
ment states that it is difficult to estimati* the value of the 
future production, but that it seems reasonable to as¬ 
sume that what has already been accomplished can be 
repeated. But a small part of the property has been 
developed. 

Portland Gold Mining Co. 

The annual report of the Portland Gold Mining Co., 
Cripple Creek, Colo., for 1913, shows that 231,407 tons 
of ore were treated; of this tonnage, 53,245 tons aver¬ 
aging $25.93 per ton were treated in the Colorado 
Springs mill and 178,162 tons averaging $8.95 per ton 
were treated in the Victor mill. Of the ore treated at 
Victor mill, 51,108 came from dumps. The total net 
earnings from mine and mills were $604,443. A regu¬ 
lar dividend of $240,000 and an extra dividend of $60,- 
000 were paid, leaving a surplus of $304,443 from earn¬ 
ings. Cash on hand at the end of the year amounted to 
$341,088.19 after all expenses and improvements were 
paid for, in addition to this ore stocks and supplies bring 
the total of quick assets to $565,664.78. Development 
work consisted of 6876 ft. of drifts, 3597 ft. of crosscuts, 
1546 ft. of raises, 91 ft. of winzes, 333 ft. of sinking, 
total 12,443 ft. Total development work to date at the 
Portland amounts to 257,186 ft. From this work the 
company has secured 1,767,598 tons of ore, having t 
gross value of $36,268,796 out of which $9,457,080 have 
been paid in dividends. 
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Cliamg'e 
SYNOPSIS—A high-grade, economical change house 
worked out on original lines. Underground clothes hoisted 
on guided hooks to a drying chamber. Street clothes in 
revolving circular lockers. Wash room, showers, urinals, 
water-closets provided. Space for office and emergency 
hospital. Structural-steel frame and concrete walls with 
air spaces. Cost, $10,000. 

s^l. 

A change house was recently built at the East Vulcan 
mine of the Penn Iron Mining Co., on the Menominee 
range, involving original features of design, the result of 
a large amount of study and thought. The principal re- 
(luirements of an ideal change liouse, named in the order 
of their relative importance, seem to be: Perfect facili¬ 
ties for drying, warming and otherwise caring for dig¬ 
ging clotlies; suitable provision for washing off the dirt 
accumulated underground; a comfortable and convenient 
place for changing clothes; safe and convenient storage 
of street clothing; emergency-hospital facilities; and 
toilet arrangements, comprising sanitar\' closets, urinals 
and shower baths. Good lighting, heating, ventilating, 
))lumbing, fire resistance, and good construction general¬ 
ly. are supplenientarv features. 

multi-pronged hook attached to a simple chain, not con¬ 
fined against swinging, and hoisted to a more or less 
high ceiling. The chains or hoists have been arranged 
in blocks (‘omprising at least five rows between aisles. 
Their use has not been confined to mine clothes; the 
street clothes are also hung up, and one man’s street 
clothes are often in contact with another man’s under¬ 
ground clothing. 

In this case a cupola or monitor, extending the full 
length of the locker room, was built and into this as a 
drying chamber the clothes are hoisted. Near the base 
of this monitor are coils of steam pipes from which quan¬ 
tities of dry, warm air rise through and about the cloth¬ 
ing. The monitor is surmounted at its center by a large 
ventilator, which provides for the escape of the moist air 
and bad odors. The monitor is about 4 ft. wide inside 
and provides for only two rows of hoists, which places 
each row adjacent to an aisle. No street clothing is hung 
on these hooks. 

Hook Racks of Standard Stock 

The support for the mine clothes, or hook rack, consists 
of a hollow central stem to which are attached 12 or 16 

'I’he matters of {)ermanence and economy of oi)eration 
and maintenance have to do both with general policies 
of management and with local conditions, such as the 
value, size and permanence of the mine for which the 
equipment is planned. Of course, there must always be 
in the mind of the designer a continuous conflict between 
the awful ogre, cost, and the beautiful goddess, perfec¬ 
tion. It was decided to build a permanent, substantial, 
(‘onvenient. sanitary change house of fire-resistant con¬ 
struction at minimum cost without much attention to ar¬ 
chitectural beauty. Minimum cost implied minimum 
size of building. It was necessary to provide for at least 
150 men with the possibility of taking care of 250. 

Hotstkd Hooks for I^xdkrground Clothes 

The hoisted-hook system for handling the underground 
clothes was adopted. In all such previous installations, 
so far as known, one man’s clothes are hung upon a single 

Note—An abstract of an article by Floyd L. Burr in the 
Proceedings of the Lake Superior Mining Institute, Vol. XVIII. 

large hooks. This central stem is made up of two chan¬ 
nels placed flange to flange and held in that position 
by the pressure of the hooks which are bolted together 
in pairs, inclosing the stem. This hollow stem surrounds 
a round steel guide rod. on which the rack travels as de¬ 
sired. 'Phis guide rod is about 22 ft. long and extends 
from an attachment at a point about a foot above the floor 
up to a point about a foot below the ceiling of the moni¬ 
tor. d'be hooks can turn about the guide rod but are 
confined by it against swinging. The arrangement pre¬ 
vents adjacent hook racks and their hoisting chains from 
becoming entangled. For the sake of economy each rack 
is assigned to two or three men and to neutralize the ex¬ 
cessive hoisting load a counterweight is attached to the 
chain. Suitable hooks are provided for holding the chain 
at any desired point in its travel and there are padlocks 
to secure it. These devices are attached to a horizontal 
3x3I4"^ri- angle about 4 ft. above tbe floor. The 
horizontal area contiguous to each hook rack is a rectan- 
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gle 21x24 in. and the one double row includes a total of 
84 racks. 

Circular Lockers for Street Clothes 

For the street clothes lockers are provided. To econo¬ 
mize in floor and wall space, it was decided to use double¬ 
tier lockers and in order to have them of proper height 
and yet be able to reach into the upper tier of lockers 
successfully, it was necessary to have a seat run along 
the front of the lockers, 19 in. above the floor, to be used 
as a step. The lockers consist of galvanized-iron cylin¬ 
ders 24 in. in diameter and 46 in. high, revolving about a 
central spindle. Each locker is provided with six 3- 
pronged hooks, but has no shelf, on account of limited 

Cross-Sectiox through the Locker and Wash Rooms 

vertical dimensions due to the double-tier arrangement. 
I hey are doorless and are closed by revolving them 
until the openings come adjacent to the wall along which 
they are arranged, in which position they are locked. 
This idea is to be patented. 

The available wall space gives room for 64 lockers in 
each tier or a total of 128 lockers. There is ample room 
in each locker for two men’s street clothes at one time 
while three men would not be badly crowded. The lock¬ 
ers are strong; upon several occasions a large man has 
been enticed into one of them and given a free merry-go- 
round ride therein. 

The lockers and hook-racks occupy a rectangular room 
17 ft. 8 in. wide and 80 ft. 4 in. long. Pivoted-ventilator 
steel-sash windows about 9 ft. above tbe floor are ar¬ 
ranged along one side and at both ends of this room. 
At each end of the room is an emergency-exit door open¬ 

ing outward. 

Wash, First-Aid, Office axd Toilet Rooms 

Connected by an open doorway with the locker room 
and separated from it by a partition reaching only to 
within about 4 ft. of the ceiling is the wash room. This 
is 9 ft. 8 in. wide and 36 ft. 6 in. long, and contains 70 
linear feet of wash-trough, arranged on the two sides and 
one end of the room. The men use this trough only as a 
sink or support for pails, each man providing himself with 
a pail to be used as a wash basin. This is standard prac¬ 
tice at all the Penn change houses. The trough is of 
concrete so shaped as to form at the back a gutter which 
slopes to catch basins discharging into the sewer, into 

this gutter each man dumps his pail after washing. The 
bottom of the main portion of the trough slopes slightly 
toward the gutter, so that water dumped upon it dis¬ 
charges immediately and one man’s wash water does not 
inconvenience his neighbor. Hot and cold water is on 
tap at 3-ft. intervals along the length of the trough. A 
coil of steam pipes attached to the wall just above the 
water pipes gives heat to tbe room. 

In working out the floor plat only a small space seemed 
to be available for first-aid purposes. This room is 9 ft. 3 
in. wide by 9 ft. 11 in. long and may prove to be rather 
cramped when equipped with tbe hospital apparatus 
needed for such a place. There is, however, a high ceiling, 
and by a proper use of the space overhead, the floor area 
may be conserved and found sufficient when the equip¬ 
ment is in. In order to give the room sanitary qualities, 
a heavy coating of enamel was applied to the floor, walls 
and ceiling. 

The irregular-shaped office room is also something in 
the nature of a left-over, the floor area being only al)out 
45 sq.ft. In use, however, it seems large enough for its 

purpose. The shift bosses use it for writing their daily 
reports and the dry-man uses it to dispense carbide as 
well as for an office where he stands in taking the num¬ 
bers of the men going on shift. 

The toilet room is of ample size and contains two 
shower baths, three urinals and three closets. Each 

shower room has a vestibule where the bather may disrobe 
and hang up his clothes. The fixtures are of the ordi¬ 
nary type without mixing chambers. Tbe urinals are high 
grade and arranged for ample flushing. The closets are 
of good quality and are equipped with white-enamel iron 

tanks. They have proven to be extremely satisfactory in 
use, and no difficulty has been experienced in keeping 
them perfectly clean. They flush automatically, on the 
removal of the occupant’s Aveight from the seat. They 

are far superior to the closed or air-pressure-tank type of 
automatic closet. 

To provide against a current of cold winter air blow¬ 
ing in through open doors upon men half naked during 
changing and washing, it was decided to have a revolving 

I 
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door, built of steel and asbestos, made at the company 

shops. 

Cleaning, Heating and Illumination 

Perfect cleanliness is most essential in a modem change 
house and in this design it was arranged that the dry-man 
could thoroughly clean up each morning with a minimum 
expenditure of time and labor. The concrete floor of the 
building slopes from every point to a large central catch- 
basin in the center of the loc-ker room, except that the 
floor in each of the shower-bath rooms slopes locally to 
a small catch basin. The large catch basin is so provided 
with trap, screen, and flushing arrangements that the 
dry-man may with impunity wash all dirt and litter down 
to it. Sticks, matches, tobacco bags, discarded hats, all 
land at the catch basin, and large quantities of ore and 
jasper go the same way. The building is so piped that 
at five different points a 1-in. hose may be readily at¬ 
tached for this floor washing. Thus, one 25-ft. length 
of hose is sufficient to reach every part of the building. 
Compressed air is piped into the building and is on tap 
at several points where a small hose may be attached for 
blowing dust from the tops of lockers or other points of 

lodgment. 

Section THitoroH the Hook Rac k 

The building is heated by steam, piped in from the 
boiler house. The coils in the various rooms are each 
provided with valves so that the temjierature of the dif¬ 
ferent rcKuns may be regulated separately. The steam 
pipe in the monitor is in four coils, allowing regulation 
to suit the season, or other changing conditions. All 
water of condensation is discharged through a steam trap 
to a concrete tank over the revolving doorway, and hot 
water is drawn from this tank for the wash room and 
shower baths. 

The illumination of the building, due to the high win¬ 
dows and to white-washed walls and ceiling, is extremely 
satisfactory. Electric incandescent lamps are provided 
in plentiful number for night use. A few in the entrance 
way and main aisle stay on all night, but most of them 
are switched on only when the men are in the building. 
The lights are arranged on several subcireuits for the 
sake of economical control. The main switches and sub¬ 
switches are in the office, except one located in the hos¬ 
pital room. 

Construction and Finish 

'Fhe building is of fire-resistant construction through¬ 
out, although not fireproof in the strict sense, since many 
steel members are exposed; considering the contents of 
the building, however, there is practically no risk of any 
fire sufficient to injure the structure. The structural 
steel frame is of somewhat unusual design. The outer 
columns are merged into a 6-in. concrete wall and the 
roof beams suppmrt a concrete roof. Inside of the 6-in. 
concrete wall is a 2-in. air space, a layer of No. 1 tarred 
felt, a V^-in. air space, and last of all a 1-in. slab of 

cement plaster. The roof consists of a 1%-in, slab of con¬ 
crete, below that an air space, a layer of asphalt mastic 
wall board, another air space, and at the bottom, a 2-in. 
slab of concrete. The partitions consist of cement plaster 
walls 2 in. thick. Some of these partitions reach to the 
ceiling, while others of them reach only part way. All 
the concrete and plaster work is reinforced with “Trussif’ 
and “Self-Centering,” furnisheil by the General Fire- 
Proofing Co. The steel window sashes came from the 
Trussed Concrete Steel Co. Wooden storm sashes for 
winter are applied inside the regular sashes. The roof, 
including sides and top of monitor, is waterproofed by 
the application of Carey’s flexible cement roofing, with 
a surfacing of asphalt. The exterior of the walls is made 
uniform and is slightlv tinted by the application of 
“Trus-Con Stonetex.” The interior walls and ceiling, ex¬ 
cept in the hospital room, are treated with whitewash. 
For the lower 5 ft. of the walls the whitewash was stained 
red by the use of powdered hematite. All the exposed 
steel work is painted black. 

Capacity and Cost 

The 84 hook racks will each hold the underground 
clothing of three men, giving a total hook-rack capacity 
for 252 men. The 128 circular lockers will each nor¬ 
mally be issued to two men, one man on day shift and 
one man on night shift, accommodating a total of 256 
men. However, these lockers will easily hold the clothes 
of two men at one time and on a pinch, of three men. 
Therefore it would be practicable to assign each locker 
to two men on each shift and thus only 63 of the 128 
would be needed to equal the capacity of the hook racks, 
leaving 65 lockers empty. A good many miners who work 
in dry places could get along with the circular lockers for 
both street and mine clothes. Two men could easily oc¬ 
cupy a locker together in this way and the 65 lockers 
could thus be made to accommodate at least 130 men. 
By this arrangement the capacity of the dry house would 
be 382 men. In computing the cost per man, however, 
a capacity of 252 men is considered. 

1'he work of construction was all done by the regular 
mine force. Estimating the cost of a few items yet to be 
furnished, the total cost was $10,325. This includes ex¬ 
cavation, grading, building and construction, piping, 
sewerage work inside and outside of building, \^dring, ex¬ 
perimental work, and equipment. For a capacity of 252 
men, this amounts to a cost of about $41 per man. 

t^e Railway Sittaaiiom 

AV. IT. Coolidge, who is a leading interest in the af¬ 
fairs of the United States Smelting, Mining & Refining 
Co., is also general counsel of the Boston & Maine Ry., 
whose affairs are in a bad condition. Notwithstanding 
this, the Alassachusetts legislature is considering bills 
reducing the hours of station agents and crossing tenders 
to eight a day. Arguing against these before the 
legislature, Mr. Coolidge made the following remark^ 
which manifest a common sense that is refreshing: 

You can steal the railroads, you can confiscate them, but 

you ought not to do it. You may make hours of labor as 

few as you see fit, and pay as large as you like, assuming you 

have power at all, but at the same time you tax yourselves 

in fares and freight to pay for it. If you make expenses 

greater, without giving us opportunity to get additional 
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revenue, just so long you are destroying, crippling, the rail¬ 

roads. If the state has the power to fix rate of wage or time 

on railroads, and desires to exercise that jiower, don’t think 

that there is any fund to pay the wages. The only fund is 

the receipts from people that travel and ship goods, and if 

there is not money to do it, we have got to go to smash. 

Within the last few years railroads have been run all over 

the United States under public regulation and legislation, 

where apparently those that had the power did not have tne 

courage to recognize that they have got to pay for it. 

You are taxing the railroads to pay for the parcel post. 

Today the railroads are being compelled under the guise or 
law to carry express packages for nothing. The governmenv 

is stealing that from the railroads, and they have not the 

courage to come out and admit that they are stealing it. 

It would be a fine thing to have a five-hour day, but you 

cannot get it without paying for it. In 1910, at one fell 

swoop, we raised the pay of our employees, and not of the 

high officials, $3,000,000 per year for doing the same work, ana 

that $3,000,000 was $1,000,000 more than the entire dividend of 

the Boston & Maine. We went before the interstate com¬ 

merce commission to tax the people to raise enough money to 

pay for these salary increases. “Xo! No! We want to think it 

over,” they replied. In the meantime three or four yearn 

have gone by. The stock has gone down from $150 to $r)0, 

because there is no indication that the public officials will let 

the railroad get in taxes on the public the extra $3,000,Ooo 

we paid our men. In addition, for use of freight cars we are 

now paying $1,500,000 more per annum than three or four 

years ago, a total of $4,500,000. The financial trouble with 

Boston & Maine is not with leased lines or purchase of se¬ 

curities. but solely due to the wage increase and car hire. 

Mr. Bas^’liss Copper 

1’he views of R. 'F. Rayliss, chairman of the Explora¬ 
tion Co., Ltd., on any subieot related to mining, are al¬ 
ways of interest. At the last annual meeting of that 
company he announced the intention of its management 
to become interested in copper mining and made the 
following remarks; 

I have dealt at some length with this subject, for it leatls 

me up to a definition of our policy with regard to inve.st- 

ments in copper mines and in the snares and bonds of cop¬ 

per-mining companies generally. On almost every occasion 

on which I have addressed the shareholders of this company 

1 have expressed my favorable opinion of the opportunities 

presented by the copper industry for the lucrative invest¬ 

ment of our funds. Acting on this belief, w'e have made sub¬ 

stantial investments in the past, which on balance have 

proved very profitable, and have only been deterred from 

engaging ourselves more heavily by a promise I once made 

to you that we would limit the employment of the company’s 

funds as far as possible in any individual undertaking. When 

the Exploration Co. was formed gold mining was in the as¬ 

cendant. We were in the initial period of the development 

of the greatest gold field the world has known, followed 

quickly by remarkable discoveries of the precious metal in 

Western Australia. In the United States new and Important 

gold mines were exposed in many localities, and one’s op¬ 

portunities for exploration and Investment were practlcaPy 

unlimited. Today the outlook is completely changed. As I 

informed you last year, there is a lack of activity in the de¬ 

velopment of new mining districts; and, so far as my in¬ 

formation goes, there is no Indication today, except perhaps 

in Rhodesia, of the development of any new or important 

gold field. If we cannot find gold mines we must employ 

our energies in some other direction, and look for some other 

channel for the profitable employment of our funds, and I am 

irresistibly driven to the conclusion that this medium is to 

be found in the copper industry. I think a careful study of 

the position supports that opinion. In reviewing the copper- 

mining industry today one is forcibly struck by the fact that 

it is more skilfully and economically conducted, and under 

more capable control, than in any iierlod of its history. The 

old haphazard principles which obtained 30 yeais ago in the 

production and marketing of the metal have gone forever, 

to the great advantage, be it said, of producer and consumer 

alike. 

Moreover, there can be no doubt with regard to the in¬ 

creasing demand for the metal. In 1889—l.e., 25 '/ears ago— 

the world’s production of copper was 265,400 tons. Last 

year it was 1,000,716 tons, being an average annui.1 Increase 

of 29,412 tons throughout that period, and, for the purpose 

of my argument, production may be taken to represent con¬ 

sumption. Last year the position was somewhat abnormal. 

The world’s production, for the first time in many years, 

showed a decrease of roundly 20,000 tons compared with the 

year preceding. Visible stocks during that period, however, 

were depleted by 20,000 tons; there was, therefore, no cor¬ 

responding setback in the world’s consumption. Furthermore, 

since the month of March, 1911, \isible supplies have de¬ 

creased by 106,976 tons. In other words, consumption has 

since that date been drawing largely on its reserves. In the 

face of these figures, I ask you if one can have any doubt 

with regard to the favorable outlook for the copper-mining 

industry. What reason have we to suppose there will be any 

abatement in the world’s increasing demand for the metal? 

There is, I submit, no ground for such belief. If consump¬ 

tion, therefore, maintains the relative increase of the past 

25 years—and with the electrification of railways, construc¬ 

tion of armaments, and the generation and transmission of 

electric power, it is in my judgment bound to do so—we shall 

require several Chuquicamata mines to meet its demand.s. 

Copper mines are wasting properties, and in due course some 

of the main sources of supply on which we rely today will in 

whole, or in part, be withdrawn. Gentlemen, I am not ex 
pressing these opinions at random. The economic position 

of the Industry has been an engaging study to me for many 

years; and my recommendations to you today that our in¬ 

terests in copper shares be enlarged are prompted by the 

conviction which those investigations have carried to my 

mind. I think the chances of making profits, and continuous 

profits, at a smaller cost for exploration are better in the 

copper-mining industry today than they are in any other 
direction. 

AA itii the view of developing more efTieieiit methods 
in the smelting of ore.s, the Bureau of Mines began, at 
Pittsburgh, experiments as to the practicability of us¬ 
ing the electric furnace as a substitute for or adjunct of 
the blast furnace, according to its third annual report 

I he possibility of using crude oil as a reducing agent 
was also studied. Another problem under investigation, 
is the possibility of using the electri(‘ fiirnac’e in the 
smelting of copper-sulphide ores. 

The use of the electric* furnace in the smelting of non- 
ferrous orc’s was investigated, and also its u.«e as an aid 
to the ordinary blast furnace, d'he purpose of the work 
has not been to show that the electric furnace should re¬ 
place reverberatory or the blast furnaces, hut that in 
some places it may he substituted for them. So far, 
only the possibility of treating copper sulphide ores has 
been studied. 

New investigations ])roposed for the coming year in¬ 
clude: The electric smelting of zinc ores; the smelting 
of titaniferous iron ores; the production of “natural al¬ 
loys;” the use of an electric process for removing mois¬ 
ture from the blast supplied to blast furnaces; the re¬ 
moval of sulphur from producer gas for metallurgical 
purposes. 

Reports have been or are being prepared for publication 
on “The Use of the Electric Furnace in the Manufacture 
of Iron and Steel,” by I). A. Lyon and R. M. Keeney; 
“The Use of Crude Oil as a Reducing Agent in the Re¬ 
duction of Iron Ores,” by I). A. Lyon and J. F. Cullen; 
“Smelting of Fine Michigan Copper Concentrated in the 
Electric Furnace,” by R. M. Keeney; “The Use of the 
Electric Furnace in Metallurgy,” by I). A. Lyon, R. M. 
Keeney and J. F. Cullen; “The Possibility of Smelting 
Copper Ores in the Electric Furnace,” by D, A. Lvon 
and R. M. Keeney. 

W. 
Brazil Exported in 1012, the followinp; mineral products. 

accordlnK to a recent bulletin of the Pan-American Union- 
Monazlte sand, 3398 tons; manR-anesc ore, 154,870 tons- scrap 
metals, 2749 tons; sold in bars, 4027 kp.. and diamonds and 
other precious stones to the value of 647,793 niilreis (1 milrels 
= 54.6c.). 
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Coin^stitutionalist Orders on 
Denouncements 

The confused situation in nortliern Mexico has worked 

a hardship on those who have applied for title on mining 
claims. Applications forwarded to Mexico City have, 
of course, been held up and the applicants meanwhile 
neither know where they stand, nor can they work the 
properties which they desire to take up. To clear up some 

points, the constitutionalist secretary of mines in 
Ilermosillo has issued certain notices, which have been 
translated by the Douglas Daily Dispatch. 

One notice, dated Dec. 16, 1916, states that all appli¬ 
cants for title who.se papers have been forwarded to Mex¬ 
ico City and not returned shall, within one month, start 
procedure to make new copies and forward them to the 
secretary’s office, in Ilermosillo, and that failure to do so 
shall be considered an inexcusable delay in asserting a 

right. 
Another notice provides that applicants whose papers 

have been held up and who desire to work the properties 
sought, shall have their cases adjudged in each instance 
by the secretary’s office in Ilermosillo and that if permis¬ 
sion to work be granted, that probably the applicants will 
be required to pay in advance the mining tax for the 
first four months during which the property is worked, 
as well as other taxes specified by the laws. 

Co8iI»Dust isi Zinc 

'Ihe Collinsville Zinc Co. in 191’^ leased its plant at 
Collinsville, Ill., to the General Smelting Co. of Phila¬ 
delphia, which organized an operating company under 
the name of the Collinsville Zinc Smelting Co. The 
latter operated the plant during the first half of 1913. 
In June, 1913, the Collinsville Zinc Smelting Co. surren¬ 
dered its lease and the plant came again into the posses¬ 
sion of the C'onncllsville Zinc Co. The latter is at pres¬ 
ent under the supervision of the Fuller Engineering Co., 
of Allentown, Penn., which is installing a pulverized-(‘oal 
equipment and expects to have the plant in operation with 
this new equipment some time in June, 1914. This will 

be a very interesting experiment in zinc smelting, inas¬ 
much as it will be the first extensive trial of coal-dust 
liring of distillation furnaces with modern equipment. 
The management anticipates that this system of firing 
tvill he more economical than gas firing. 

Bipadeia Coppeir Coo 

The report that a plan for refinancing the Braden 
Copper Co. Avas.under consideration at this time is denied 
at the offices of the company. (Consulting Engineer Pope 
Yeatman has been on the property for several months and 
on his return from Chile, it is probable that he will 
re(‘ommend an increase in reduction Avorks to correspond 
Avdh the greatly augmented ore reserve, now estimated 
at 78,000,000 tons. 

In the event of such recommendations, the matter of 
further financing Avill probably be taken up when Mr, 
Yeatman reports to the board in April. In January, 
the company’s mills treated over 98,000 tons of ore, mak¬ 
ing a recovery of 72.7%. The Braden company has 
an authorized capital of $14,000,000, of which $6,000,000 
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is outstanding and the balance is held in the treasury 
against the conversion of $8,000,000 of authorized out¬ 
standing bonds, of which $7,000,000 are issued, as fol¬ 
lows: $4,000,000, 6% first-mortgage collateral trust 

bonds; $1,000,000, 7% second collateral trusts ($2,000,- 
000 authorized); $2,000,000, 7% 3-year convertible de¬ 
bentures. 

February Mining Dividends 
DiA’idends paid in February, 1914, by 21 United States 

mining companies, totaled $2,004,300, as compared with 
payments by 27 companies of $2,787,470 reported for 
February, 1913. Industrial companies allied to mining 
paid $9,309,427, unchanged from last year, and Cana¬ 
dian and Mexican companies paid $909,050, as compared 
Avith $1,126,220 reported a year ago. 

United States Mining Companies Situation Per Share Total 
Arizona, c. com. -Ariz. 0.36 *526,761 
Alaska Mexican, g. -Alas. 0.20 36,000 
Alaska Treadwell, g. .Alas. !.00 200,000 
Alaska United, g. Alas. 0 30 54,060 
Bunker Hill Con, g. 
Bunker Hill & SulT. l.s. 

Calif. 0 05 10,000 
Ida. 0 25 81,750 

Chief Consol., s.l. Utah 0.05 43,823 
Elkton, g. 
El Paso Con., g. 

Colo. 0.02 .50.000 
Colo. 0.10 49,000 

Fremont, g. Calif. 0.02 4,000 
Golden Cycle, g. Colo. 0.03 45,000 
Hecla, l.s.g. Ida. 0.02 20,000 
Homestake, g. S.D. 0.65 163,254 
Miami, c. Ariz. 0.50 372,202 
Navaho, g. * 0.04 8,000 
Parrot, c. Mont. 0.15 34,477 
Tom Reed, g. 
United Vertfe, c. 

■Ariz. 0.06 54,573 
-Ariz. 0.75 225,000 

Yellow Aster, g. Calif. 0.05 5,000 
Yellow Pine, l.z.s. .Nev 0.02 20,000 
Yosemite, g. Calif. 0.01 2,400 

Canadian, Mexican and Central .\merican 
Companies Situation Per Share Total 

Amparo, g. 
Buffalo, 8. 

Mex. 1.00 100,000 
Ont. 0 03 .30,000 

Chontalpan, g.s.l.z.. ..;. 
Cobalt Lake, s. 

Mex. 0.75 5,250 
Ont. 0 02J 75,000 

Cobalt Lake (holding) . 0 24 72,900 
Cobalt Townsite, s. Ont. 0 48 240,000 
Crown Reserve, s. Ont. 0 02 35,376 
Dominion Steel, pfd. Can. 1.50 105,000 
Encino, g.s.. Mex. 1 00 3,000 
Hollinger, g. Ont. 0,15 90,000 
Lucky Tiger, g. . Mex. 0.06 42,920 
Seneca Superior, s. Ont. 0 121 59,604 
Standard, s.l.. . B.C. 0.021 50,000 

Iron, Industrial and Holding Companies Situation Per Share Total 
Amalgamated, c. Mont. 1.50 2,308,319 
Cambria Steel. . Penn. 0 621 562,500 
International Nickel, pfd. . U. S. 1.50 133,689 
U. S. Steel, pfd.. r s 1.75 6,304,919 

* Liquidation dividend (final). 

No important dividend changes are to be noted. Mexi¬ 

can (‘ompanies continued to pay in spite of disturbed po¬ 
litical conditions. 

K&tauga Copper Mines 
Rhodesia Correspoxdexce 

The progress made in opening up these deposits is 
shoAvn in the folloAving table: 

Days Ore 
Furnace Treated, Copper Tons Cu Cu 

Year Ran Tons % Ingots % Matte % 
1911 88 10,300 12.1 786 90 
1912 171 20,900 13.1 2404 95 88 65 

1913 No. 1—208 
No. 2— 90 48,500 15.1 6240 96 130 65 

Copper now costs 1000 francs per ton landed in Ant- 

Averp. 

W. 
Uinmond rrodnotion in German Sonth-WeM Africa, ac- 

eordiriK to the “Tropenpflanzer,” througrh “Min. Journ.,” during 
the first half of 1913 amounted to 760,000 carats, valued at 
35,000,000 marks. To this total the Pomona company con¬ 
tributed 316,423 carats, the Koloniale Bergbau-Gesellschaft 
178,233 carats, and the Diamantenpachtgesellschaft 79,197 
carats. For the full financial year 1912 the official sales office 
disposed of 902,000 carats for 26,500,000 marks. The total 
amount realized by the sales office from 1909 to 1912. inclu¬ 
sive, was 85,500,000 marks for 3,078,000 carats. 
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B. TBayer 

Benjamin Bowditch Thayer was born in San Fran- 
c^co, Calif., in the year 1862. He was prepared for Har¬ 
vard University at Quincy, Mass., and was graduated 
from the Lawrence Scientific School in 1885. On leaving 
college the call of the West drew him into mining in the 
Rocky Mountains of the United States and the Sierra 
Madre in Mexico. After years of experience in under¬ 
ground work and in administrative relations in a number 
of mining districts, he became especially identified with 
copper mining in Butte and has been in later years 
President of the Anaconda Copper Mining Co. Thorough¬ 
ly familiar with both the workings under ground and the 
operations on the surface, and with all phases of the min¬ 
ing profession, and further provided with a knowledge of 
what good team work means in an organization, Mr. 
Thayer has infused into his great company a loyalty and 
an efficiency that are exceptional. Mr, Thayer is one 
of the advisory committee upon the conduct and develop¬ 
ment of mining education at Harvard, and has served as 
President of the New York Society of Harvard Engi¬ 

neers. 

SidlB^es^ J. Jes^Eaiiags 
Sidney J. Jennings was born at Hawkesville, Hancock 

County, Kv., Aug. 13, 1863. His early education was 
obtained in France and Germany, and he was graduated 
from the Lawrence Scientific School, Harvard Univer¬ 
sity, in 1885, with the degree of C. E. In 1889 he went 
to South Africa as manager of the Willows Copper 
Argentiferous Syndicate. He resigned and shortly af¬ 
terward was appointed assistant manager of the I)e Beers 

Consolidated Mines. 
Mr. Jennings left Kimberley in 1893 to accept the po¬ 

sition of manager of the Crown Deep, Ltd., one of the 
subsidiary ‘‘Deep Level” companies of the Rand mines 
at Johannesburg. In 1896 he was appointed general 
manager of the Crown Reef Gold Mining Co., a position 
which he held for three years. 

In 1899 Mr. Jennings was appointed consulting engi¬ 
neer to the Robinson Gold Mining Co., and also assistant 
consulting engineer to Messrs. H. Eckstein & Co. Ow¬ 
ing to the death of Louis Seymour, the position of con¬ 
sulting engineer to Messrs. H. Eckstein & Co. became va¬ 
cant, and Mr. Jennings was appointed to fill it. 

In 1907, Mr. Jennings left South Africa and came to 
America, where he established himself as a consulting 
engineer in New York. He was for almost two years con¬ 
sulting engineer of the Boston Consolidated, up to its 
absorption by the Utah Copper Co. He is now vice- 
president of the United States Smelting, Refining & Min¬ 
ing Co., and has charge of the exploration department. 

Mr, Jennings was president of the South African Asso¬ 
ciation of Engineers, vice-president of the South African 
Association for the Advancement of Science, and he is 

a member of the Chemical, Metallurgical and Mining So¬ 

ciety of South Africa, corresponding member of the Coun¬ 

cil of the Institution of Mining and Metallurgy, of the 
Mining and Metallurgical Society of America, and a life 
member of the American Institute of Mining Engineers. 

James F. Kemp 

James Furman Kemp was born in the city of New 
York, Aug. 14, 1859. Soon after his first birthday his 
parents moved to Brooklyn. In time he was placed in 
the Adelphi Academy of that city and practically re¬ 
mained in it until his graduation in 1876. A year later, 
in the fall of 1877, he entered Amherst College, and was 
graduated in 1881. Geological instruction was main¬ 
tained in Amherst College, and when the subject of this 
sketch came under the instruction of Prof. B. K. Emer¬ 
son, he determined to follow the science as a profession. 

On leaving Amherst, Kemp entered the Columbia 
School of Mines, and, while taking the full course in 
mining engineering, spent such spare hours as he could 
command in the collection of ores and in special work 
under Prof. J. S. Newberry. In 1885,, a year af¬ 
ter Kemp had taken his degree of Engineer of Mines, 
he went to Europe for the International Geological Con¬ 
gress in Berlin, and remained for work in geology and 
petrography, settling at Munich as a pupil of von Groth, 
von Zittel, and their younger colleagues. 

An instructorship opening at Cornell the following 
year, Kemp received the call and became assistant in the 
department with Prof. H. S. Williams. After five years’ 
service at Cornell, the illness of Professor Newberry made 
a younger man necessary at Columbia, and Assistant- 
Professor Kemp was called to the position. The next 
year he become full professor and has remained 
in this capacity for the past 20 years. In his early in¬ 
struction, finding no text book available for his students, 
he prepared “Ore Deposits of the United States.” 

Professor Kemp was President of the A. I. M. E. in 
1912. He was elected to the National Academy of 
Sciences last year. He is a corresponding member of the 
Christiania Academy of Sciences, of Norway. 

James H.. Fisalay 

Mr. Finlay was born at Blenheim, Ontario, Canada, on 

Sept. 30, 1869. He was graduated from Harvard Univer¬ 

sity in 1891, shortly afterward becoming geologist for the 

Michigan Land & Iron Co., in northern Michigan, this 

connection existing until 1893. The following year he 

acted as mining engineer and superintendent for the 

Minnesota Iron Co., after which he spent a year in Colo¬ 

rado and three in Ecuador. He served with the Cleve- 

land-Cliffs Iron Co. in Michigan, the Standard & Hecla 

and the Bunker Hill & Sullivan, in Idaho. Mr. Finlay 

managed the Portland Gold Mining Co. in 1902-03, and 

in 1904 was at Flat River, Mo., reorganizing the local 

operations of the Federal Lead Co. Since 1904 he has 

been employed as an independent mining engineer, ex¬ 

cept for one year, 1910, when he was manager for the 

Goldfield Consolidated Mines Co. In 1911 he made the 

notable appraisal of all mining properties in Michigan 

for the state government, and in 1913 an appraisal of the 

St. Joseph and Doe Run Lead companies. Since 1908 he 

has been lecturer on economics of mining at Harvard and 

since 1913 at Columbia also. 
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Benjamin B. Thayer, 
Pres., American Institute of Min. Engrrs. 

Sidney J. Jennings, 
Vice-Pres., American Institute of Min. Engrs. 



Bullion* Train* from Alvarado Mining & Milling To.’s Property at Parral, Chihuahua, Mexico 

Ten such teams carried 1,000,000 pesos worth of silver bullion 330 miles to Marfa, Texas. 

Last Chance Mine and Mill in the Mogollon District, Xew Mexico 

The Mosollon District has several producing gold-silver properties despite difficult accessibility. 

Minni:sota Steel Co.’s Model Town, near Duluth, Minn., AVhere 170 Concrete 

•The towB js several miles above Duluth, on Spirit Lake, an embayment of the St. Louis River, It has street-car connections 
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Chixo Coppkr Co.’s STEA:\r Shovel No. 8 

Loading waste on B350 bench of southeast orebody. 

Ckixo C'opper Co.’s Mill at Ilriii.EY, N. M., from Soi theast Corner of Dam 

1 Dam proper and tailing settling pond; 2, water recovery pumping station; 3, spillway; 4, town of Hurley; 5, Mexican 
’ section of town; 6, power plant; 7, concentrator. 

: ■ '"v -g -v . 

^ ,-,Vy V. ; 
!,H& (5<M(M.JoOWNAL ' f 

Houses for Employees at the nearby Steel Works Are Ready for Occupancy 

with Duluth, and is one of three new towns which have been platted for employees of the Steel Corporation’s new plant. 
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i CoFFespondence Disctission I 

iMiimnmiiiiiiiiiiiiuiininninHiniiiiiinitoiiniiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiuiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiM 

WHeelep asad Hrejca 

I would like to call attention to a few things in the 
comments on the Wheeler and Krejci converting patent, 
in the Journal of Jan. 24, 1914. You state: 

The formation of a protective coating of magnetite is the 
factor that has permitted the production of great tonnages of 
copper from basic-lined converters, and is the almost universal 
practice where basic-lined converters are used. 

The first part of the above statement is, I believe, 
true, and have so stated in our paper on “Monolithic 
Magnetite Linings for Basic Copper Converters.”^ As 
to the latter part of the statement, though it may be 
true today, it was not the case Xy^ to two years ago. 
. . . . Some time ago Mr. Thill, our master mechanic, and 
myself, made a 13,000-mile trip, visiting smelters in this 
country, Canada and Me.xico. At that time our convert¬ 
ers had made as high as 12,000 tons of copper on one 
lining, and were still in operation. About 4400 tons of 
copper was the highest tonnage per lining encountered in 
our trip, and this was in a cylindrical converter about 
37 ft. long, having many times our initial charging ca¬ 
pacity, Some of the plants visited had basic converters 
which had a life of only five to 20 days. 

Doctor Ricketts, of Cananea, visited Great Falls in 
February, 1912, and was so pleased with the performance 
of our converters that he has installed them in five or six 
smelting works in the Southwest and Mexico. The Min¬ 
ing and Scientific Press, in its issue of May 18, 1912, 
noted the large tonnage per converter at our plant. Dur¬ 
ing the last 1% years the new converter installations 
have been almost entirely of the Great Falls type. 

Following our visits to various smelters, we have been 
in turn visited by eminent metallurgists and superin¬ 
tendents, to whom we have given data freely, and shown 
everything we had without reserve. 

The only person claiming to have “stumbled” on to the 
magnetite lining is L. 0. Howard, Globe, Ariz., in a com¬ 
munication^ to the secretary of the Institute, discussing 
E. P. Mathewson’s paper, on the “Development of Basic 
Lined Converters.” Mr. Howard started his converter 
(Great Falls type), on Jan. 6, 1913, and says he did not 
use the magnetite until the converter had turned out 
2,000,000 lb. of copper. 

During the summer of 1912, Dr. H. 0. Hofman, of 
the Massachusetts Institute of Technology, visited the 
various smelters of this country, Canada and Mexico, 
gathering data preparatory to writing his treatises on 
metallurgy. During his entire trip he heard no mention 
of lining converters with magnetite. We, at Great Falls, 
did not call his attention to the matter at the time of 
his visit, as we were preparing the filing of our process 
for patent. Doctor Hofman, in a letter to Mr. Wheeler, 
under date of Nov. 10, 1913, tells of the experience he 
had with magnetite in his little converter: 

’Bull., A. I. M. E., Aug., 1913. 
=Bull., A. I. M. E., Nov., 1913, pp 2673-75. 

Your idea of lining your basic converter with monolithic 
magnetite, made to order in the furnace itself and regulated 
at will by pushing one button or the other, is delightful. It 
is so simple, when one has once conceived the idea and found 
the way of carrying it into effect, that it seems queer that 
nobody has done it before. In our own little barrel converter 
the lining is made up of very hard siliceous firebrick. In 
running the converter as a thesis subject, last term, we found 
that the silica was not eaten into sufficiently qulcklv to form 
a decent slag. We therefore obtained beautiful concentrated 
matte and mushy residue, which we had to rake out to a con¬ 
siderable extent. There is your magnetite. We had to rake 
it out, while you can plaster it in. 

Doctor Hofman’s experience is similar to that met 
with at the converting plants which I visited. The con¬ 
trol of magnetite in basic converters was not known. We 
have shown how magnetite could be made useful, and 
evolved the laws governing its use. 

As to what our policy will he relative to the disposal 
of the patent, I must await word from Mr. Wheeler. I 
am not writing this for the purpose of publication, but 
merely to answer your letter, and keep the record straight 
as to the magnetite linings originating with us. 

Milo W. Krejci. 
Great Falls, Mont., Feb. 13, 1914. 

I have your letter of the 18th inst., relative to the sub¬ 
ject of magnetite linings.Although my letter of 
the 13th inst. was not written for publication, you are 
at liberty to use it in any way you wish, as there is noth¬ 
ing in it that we care to conceal. 

You mention that you saw a Peirce-Smith converter 
last summer that produced 7700 tons of copper; 50,000 
tons is what should be expected comparing it with the 
output of our small (12-ft. Great Falls type) converters. 
Just two years ago today, our Bottom “B,” 12-ft. type, 
had produced 9658 tons of copper. 

I have also read John W. James’ comments in the 
Journal of Feh. 21, 1914. Does it not seem strange 
that if our process was known as stated by Mr. James, 
that no real longevity of converter linings came until 
after we had spread the “glad tidings?” 

Milo W. Krejci. 

Great Falls, Mont., Feh. 26, 1914. 

T^e Qlolbe Dirop 
In the article by William J. Smitham, in the Journal 

of Jan. 24, there is one item to which especial attention 
should be directed in the interest of the mining business. 
It is stated that an experiment had to be tried against a 
man’s will, and that the experiment failed. And how 
could it otherwise? Who ever knew an experiment in 
mining to succeed if it had to be tried by a man against 
his will ? And let it be understood that these questions 
are asked as hearing not on this particular case, but on a 
broad, fundamental, psychological basis. 

F. W. Sperr. 

Houghton, Mich., Feb. 2, 1914. 
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Tl&e IsiiterBiiatios^al Zinc 
Convention 

The International Zinc Convention, which has been 
running now for a series of years, has proved to be the 
most successful attempt of this kind in the history of 
the industry. On Dec. 18, 1913, the convention was re¬ 
newed for a period running to April 30, 1916. The new 
terms are about the same as the old ones, but restriction 
of production is made a little more prompt in begin¬ 
ning, when such restriction is necessary. Under the old 
terms, curtailment began after the price had ruled be¬ 
low £22 for four consecutive months, the unsold stocks 
being in excess of 50,000 tons. The new terms require 
that the price run below £22 for only two months. 

The syndicates comprise all of the German smelters, 
the most important of the Austrian and nearly all of the 
French and Belgian, besides a considerable proportion 
of the British. The International Convention is made 
up of groups of syndicates, the most important being the 
Berman syndicate, which is known as Group A. The 
French smelters are embraced for the most part in Group 
B, while the British are allied in Group C. The German 
syndicate. Group A, comprises all of the German smelt¬ 
ers, although the adherence of Giesche’s Erben, a very im¬ 
portant Silesian company, is only partial, i.e., that com¬ 
pany reserves a certain independence. 

The position of these groups is different. The British 
and French are committed only to the joint regulation 

of production. The German, on the other hand, is a 
tightly bound syndicate, with agreements respecting pro¬ 
duction and price, for the common sale of its product 
through certain agencies and a joint accounting bureau. 

In 1911 the European production of spelter was 633,- 
000 metric tons ; of members of the International con¬ 
vent on, 550,000; of the German syndicate, 325,000. In 
1912, the respective figures were 661,000, 580,000 and 
360,000, It appears, therefore, that only a little more 
than 50% of the European production is absolutely con¬ 
trolled as to marketing. The British and French groups 
are free to sell as they please and do so, but in certain 
circumstances are bound to restrict their production. 
This apparently throws the chief burden of carrying un¬ 

sold accumulations upon the German syndicate. 

Masters 

According to press dispatches, the Western Federation 
of Miners is now trying to secure the enactment of legis¬ 
lation in Arizona to prevent the employment in the mines 
of any person > who do not speak the English language, 

this being aimed, of course, against those companies 
which employ a good many Mexicans. The advocacy of 
such a measure by the W. F. M. is obviously a combina¬ 
tion of clever advertising and pure mischief-muking, the 
latter because it may bother the companies, the former 

because it will interest theorists who will say, “Should 

men unacquainted with the English language be exposed 
to the dangers of underground? Of course not!” 

Now, there is indeed something to be said in favor of 
such a restriction. The man who does not understand 
English is exposed to danger that he would be better able 
to avoid if he surely understood instructions and warn¬ 
ings. The more enlightened managers are aiming to 
guard against this by posting danger notices in several 
languages and by conventional, well known signs. How¬ 
ever, the sweeping exclusion of non-English-speaking 
persons from w^ork underground has been decided to be 
wholly inexpedient by the experts who have carefully con¬ 
sidered this subject. 

The W. F. M., in its advocacy of such a measure in 
Arizona, is, of course, quite insincere. It does not mind 
the employment of the Croats, Huns and Finns in the 
mines of Lake Superior, so long as they pay their dues 
to the union, but objects to the Mexicans in Arizona and 
Ncav Mexico. Those Mexicans are, to a large extent, 
skilled miners and have a mining ancestry, while the 
Finns and Slavs come to our mines without any previous 
mining experience. 

m. 

Mii^e«Accidei&t Statistics 

It would not be far wrong to designate Technical 
Paper No. 61 as the best publication the Bureau of Mines 
has issued. Whatever views one may hold on the pro¬ 
priety and desirability of the Bureau entering the metal¬ 
lurgical field, no right-minded citizen can object to its 
efforts to promote safety and health underground. To 
collect statistics of accidents, to formulate rules and regu¬ 
lations, to distribute information and urge the adoption 
of safety methods, is emphatically the business of the 
government and the most legitimate function of its min¬ 
ing department. 

This technical paper, by Albert H. Fay, is similar to 
the corresponding publication covering 1911, but is bet¬ 
ter. The method of treatment and certain typographic 
features mark an improvement. The most gratifying 
change is the presentation of accident rates calculated 
to the 300-day basis. This is a distinct step in advance. 
The old method of calculating rates penalized the con¬ 
stant-running mines at the expense of those worked inter¬ 
mittently. Suppose a mine reported 1000 employees and 
had one accident, but closed down in June after 150 
days of work. On the old basis, this would appear as an ac¬ 
cident rate of 1. Another property with the same num¬ 
ber of employees worked all year, 300 days, and had two 
deaths. The accident rate would appear as 2, yet the 
second property had the same number of men exposed to 
risk for twice the time. On the 300-day basis, the num¬ 
ber of employees of the first property is reduced to 500 
so that its death rate appears as 2. Obviously, this is 
as it should be. The accident rate thus calculated is in 
effect based on 300,000 shifts of work. Many of the 

tables in this paper, however, are still calculated on the 
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old basis ; we suggest that, once the new method becomes 
well understood, the old system might be wholly discarded 
with a considerable gain in clearness of conception and 

value of figures. 
The accuracy of accident and death figures is still far 

from what it should he. Not only must the 300,000 man¬ 
shift basis he adopted, hut greater uniformity is neces¬ 
sary in ascertaining tlie number of men employed. This 

number should be the daily average at woi k, not the pay¬ 
roll average. If the operator could he induced to report 
the number of individual days wages paid, the exact 
number of man-shifts would then he had at once. 

Furthermore, a better criterion of the risk existing 
and the degree of safety obtained should he had. It is 
usual now to use the death rates in comparing year with 
year, or district with district, and this is the best cri¬ 
terion available. It is far from ideal, however. Certain 
injuries are more serious than a deatli. A man losing 
two members, or both eyes, not only usually leaves his 
family without support, but becomes himself a drain on 
the community. A better criterion would be had by com¬ 
bining all deaths and other injuries into one figure, each 
weighted according to its seriousness. Thus, if a death 
were assumed as having an importance of 1, the loss 
of both legs would be weighted, say at 1.5; the loss of 
one leg might be 0.5; of a hand, might be 0.4. With 
these weighted figures added, and their sum divided by 
the total number of man-shifts worked, and multiplied 

by 300,000, the result would be a rate susceptible of much 
closer comparison than the rough and ready figures now 
available. The exact weighting of each class of acci¬ 
dent would require working out. A general, but excellent 
guide, would be the amount of compensation provided for 

various accidents by the many state compensation laws. 
Other questions require clarification. What consti¬ 

tutes a death in the statistical classification ? Suppose a 
man dies from an injury after a year or more, is it to 

be classed as a death or an injury, and if a death, to 
what year it is to be assigned? Suppose a man dies 
from blood poisoning following a cut of minor import¬ 
ance? The division of accidents into slight and seri¬ 
ous has always been everywhere both arbitrary and 
vague. Division on the basis of incapacity lasting 
more than a week, or two or three, is far from satisfac- 
tor}'. More detailed classification is desirable. The most 
serious accidents, as stated, are more serious than deaths. 
The Bureau of Mines is more competent than anybody 
else to introduce these reforms into the handling of mine 
accident statistics and could do no more useful work. 

It is a pleasure to record on the basis of this report that 
the “safety-first” campaign is at last bearing fruit. The 
death rate for 1911 in the metal mines of this country 
was 4.45, reduced to the 300-day basis; in 1912 it was 
4.09. Figured on the same basis the, coal-mine rate for 
1911 was 5.09 and for 1912, 4.36. Substantial gains 
like these are gratifying, but how far we have yet to go 
before attaining the figure of 1.5 to 2, which prevails in 
Australasia! 

Surprisimi^ Coiialt 

The ability of Cobalt to confute the prophet and the 
geologist has been well instanced. The veins refuse to be 
limited by any of the wall rocks to which they have been 
repeatedly assigned. Now comes news that another little 
vein has broken out of bounds and appears in the granite. 

The strike was made by the Beaver Consolidated which 
reports a width of 4 to 6 in. with a silver content from 
4000 to 12,000 oz. per toxi. Extent in depth and along 
the strike is not yet known, only 13 ft. of work having 

been done at latest reports. We join with our Canadian 
friends in bidding the new vein welcome and in hoping 
that the granite may prove the home of many more of 
the same. 

PateiRitedl Processes 
Contemporary technical literature leads us to the con¬ 

clusion that the average engineer of the present day 

needs education of a kind that no school can furnish. 
When he finds something needed in his mining or metal¬ 
lurgical program, he invents it and goes ahead calmly, 
not bothering to find out whether or not anyone else 
had previously used the idea. When the inventive en¬ 
gineer considers his idea worth patenting, he usually 
learns much about the previous state of the art, and then 
strains his intelligence and that of his attorney in imag¬ 

ining reasons why he ought to have a patent on some¬ 
thing that has evidently been thought of before. If he 
persists long enough, he usually gets his patent, a do(‘u- 
nient which serves j)rincipally as a license to litigate. 

Many an engineer needs more historical education. If 
he feels the need for a device to do certain work, he 
ought to investigate the technical literature of his sub¬ 
ject and also the files of the patent office. In this way, 

he could learn many things of value to him, avoid going 
over ground that has already been e\])lore(l, and po.<si- 
bly be better able to judge whether an invention is 
needed. ]\Iost engineers are only superficially acquainted 
with technical literature. Patents, they consider a nui¬ 
sance, which may be true, but a lot niay be learned from 
them. Incidentally, the engineer may save himself a lot 
of money in useless patent fees and expenses. 

K 
We understand that a change is being made in the 

shrinkage-stope system, as used by a number of the 
“porphyry-copper” companies in Arizona. Smaller rooms 
and pillars are being adopted, and instead of 100-ft. or 
even 50-ft. units, it is jxrobable that the area will be. 
divided up into 25-ft. units, with 15-ft. rooms and 10-ft. 
pillars, or even 17-ft. rooms and 8-ft. pillars. It was 
found in the case of the 100-ft. units that while the 50- 
ft. pillars stood satisfactorily, the rooms were too wide 

for safety. In the case of the 50-ft. unit with a 25-ft. 
pillar and 25-ft. room, the pillar would crack, but would 
not crush fine enough to be drawn through the chute, 
and at the same time enough cracks developed to make it 
dangerous for men to attempt to cut them up for blast¬ 
ing. The 10-ft. pillars now being tried crush satisfactor¬ 
ily and it is possible that these 10-ft. pillars may even be 
reduced to eight feet. 

The investigation of the Committee of the House of 
Representatives, which has been studying the foreign and 
domestic shipping of the United States, the so called 
“Shipping Trust Investigation,” has come to a rather re¬ 
markable denouement. In substance, this committee 
finds that the foreign and domestic shipping of the 
United States is so combined by agreement, pools, and 
conference arrangements that an attempt to dissolve the 
combination would cripple trade. Consequently, the 
committee does not propose dissolution, but recommends 

4 
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regulation by the Interstate Commerce Commission in 
the same way that the railways are regulated. This is 
quite different from the attitude of the Administration 
when the suit against the Steel Corporation was brought, 
and the battle cry was “Smash,” no matter whether it 
was something good or bad that was to be smashed. 
....Ill.... 
s 3 

BY THE WAY I 
I i 
....I.. 

The flotation patent case was argued before the U. S. 
Circuit Court of Appeals, at San Francisco, on Feb. 19. 
Decision is expected to be rendered in May next. 

However be criticized the administration policy of 
watching and waiting in respect to Mexico, it must be 
recognized that away from the border states there is no 

public sentiment in favor of intervention. 

IS 
'I'he General Development Co. has secured an option on 

the famous Heforma mine, in Guerrero, Mexico, the op¬ 
tion to run for 15 months after the pacification of Mex¬ 
ico, or the recognition of a government there by the 
United States. This is the big mine, controlled 
by the Ortiz family, which has been the subject of nu¬ 
merous negotiations among the big mining houses during 
recent years, the crux of which has been the price and 
terms. 

Aceprding to the Marine Bernew, of Cleveland, the rec¬ 
ords of the Pittsburgh Steamship Co., the largest operator 
on the Great Lakes, show that in the season of 1913 the 
average stay of its boats in upper Lake ports was 13 hr. 
52 min.; in lower ports, 21 lir. 19 min.; total time receiv¬ 
ing and discharging cargoes, 35 hr. 11 min. This aver¬ 
age was increased by some delays resulting from labor 
trouble on the docks. The average cargo carried was 7283 

long tons; the largest cargo, 12,373 tons. The best load¬ 
ing time made was 5897 tons in 75 minutes. 

Si 

An old millman, says the Paliasapa Quarterly, who 
seldom got out of the hills, spent some time last summer 
in eastern South Dakota, and saw for the first time, a 
threshing machine in operation. He watched with won¬ 
derment the bundles of wheat being swallowed up by the 
hungry cylinder, the straw shot out from the wind 
stacker in an unbroken stream, and the wheat neatly 
sacked up by a mechanical device, and, finally, his curios¬ 
ity prompted him to inquire of the machine man: “Say 
partner, do you lose any values in the tailings?” 

Reports of the importation of large quantities of iron 
and steel products from foreign countries should be taken 
with extreme caution, says the Iron Tirade Review. Re¬ 
cently a report has been going the rounds that 27,000 
tons of structural steel were to he shipped to Seattle from 
Europe within four or five months on vessels of the Ham- 
burg-American line. Our correspondent at Seattle was 
instructed to investigate as to the truth of this report. 
He finds that a shipment of 500 tons of beams has been 
made to a jobber and that there will be another shipment 
of angles, plates and channels, bringing the aggregate 
up to between 1000 and 2000 tons. This steel is being 
put into stock to be jobbed and the whole proceeding is 
an experimental matter. The first shipment came from 

Antwerp. If the steel can be sold at a reasonable mar¬ 
gin, more will be brought in, but, if not, there will be no 
further importations. Our correspondent reports that 
the shipment of 27,000 tons of structural steel, so far 
as he has been able to learn, is purely “a figment of some 
overly zealous newspaper man’s imagination.” 

W: 

Besides being a good metallurgist, R. C. Canby should 
also bear the reputation of being the “Bertillon of the 
smelting industry.” When the Kansas City Consolidated 
Smelting Co. began operations at El Paso, Texas, the 
labor chiefly available was Mexicans of the peon class, 
few of whom could read or write. On pay day, about 
90% of these men signed the payroll by merely making 
a cross after their names. Occasionally pay checks were 
cashed by other persons than the workmen to whom they 
belonged, and it became something of a problem to ob¬ 
tain a satisfactory receipt from the men. R. C. Canby, 

then superintendent of the company, had just been read¬ 
ing Mark Twain’s “Pudd’nhead Wilson,” and the idea 
of adopting the finger-print system of signing the pay¬ 
roll was suggested and, after some discussion, adopted. 

The workman, as he received his check, put his finger on 
a rubber-stamp pad and then made an impression after 
his name on the payroll, this constituting the evidence 
that the smelting company had paid to him the check. 
This was in 1895. We understand that this system is 
still in use at the El Paso Smelting Works, and is also 
used by several mining companies. 

Some touching testimony has been educed in the Con¬ 
gressional investigation of the Michigan strike. We used 
to think that Calumet was the Arcady of mining dis¬ 
tricts and the Calumet & Hecla management benevolent 
and even paternal toward its people, but we have lately 
heard grim tales of peonage and brutality, or rather the 
Congressional Committee has heard them. Liberty has 
been throttled, patriotic sentiment has been garroted, and 

“Old Glory” has been dragged in the mud. One Sullivan 
testified that he had seen a National Guardsman under 
the influence of liquor in Hancock one Saturday night in 
September. “A veteran of the Civil War took hold of the 
soldier’s arm, and told him not to disgrace the uniform,” 
said Sullivan. Real pathos! The same Sullivan denied on 
cross-examination that strikers on parade ever interfered 
with nonunion men going to work, or yelled “scab”at them. 
One gathers that the strikers amused themselves quietly 
at pink teas. The story of the deportation of Moyer is 
interesting as told by Charles H. Tanner, auditor of the 
Western Federation of Miners. “Moyer was standing at 
the telephone in his room,” Tanner said, “when there was 
a rap on the door. I was standing by the bed, and Moyer 
opened the door. A crowd of 20 or 30 rushed in, shout¬ 
ing, ‘Where is Moyer? Where is Moyer?’ At the same 
time three men covered me with revolvers. Then Moyer, 
by the telephone, replied, ‘I am Moyer.’ Several men 
made a rush for him and bent him over almost double. 
Another man rushed in from the hallway and struck 
Moyer on the head with a revolver. The gun exploded, 
and Moyer was wounded in the back,” Tanner said Moyer 
and he were then rushed out of the room, down the stairs, 
and out of the hotel. I’liey were hustled across the bridge 
to Houghton, where they were placed on a train for Chi¬ 
cago and warned if they ever came back they would be 
hanged. 
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David J. Kelly is now in Cuba on business. 

Henry C. Carr is going to Brazil to make some important 
mining examinations. 

H. C. Hoover arrived in New York on March 4, and in¬ 
tends to sail for England on March 11. 

James R. Finlay has returned to New York, having com¬ 
pleted his work in southeastern Missouri. 

Arthur Li. Walker is home from the South and is well 
again, but will have to take things easily for some time to 
come. 

W. F. White, president of Aguacate Mines, sailed from 
New York on Feb. 28 for a month’s visit at this company’s 
property in Costa Rica. 

A. Van Zwaluwenburg, formerly metallurgist for the Fres- 
nillo Co., has taken charge of the mill of the Cla. Minera 
Natividad & Anexas in Oaxaca. 

Technology for special work. His coming to the Institute is 
part of a general plan of the Government to educate Russians 
in the best places possible for positions as teachers in the 
home schools. Already there are at Technology two other 
Russians, Messrs. Penn and Ortin, who have likewise been 
sent by the Government. Mr. Tschetschott is a native of St. 
Petersburg though of Poiish extraction. He graduated in 
1900 from the Mining Institute in that city, and since that 
time has been mining expert and is now full professor of 
mining engineering in the Institute. Professor Tschetschott 
on flnishing his present course will make a trip through the 
Northwest, visiting Michigan, Canada and Alaska, getting 
to St. Petersburg in time to take up his three months of 
lectures in the autumn, after which he is to return for a 
second special course, following which there will be a visit 
to mining works in other parts of the country, including 
Colorado and New Mexico. 

I OBITUARY I 
I 1 

Howland Bancroft will leave Denver for New York City 
the end of February and expects to sail for Peiu March 7. 
He will return to Denver about June. 

A. R. Gordon, general manager of the New York & Hondu¬ 
ras Rosario Mining Co. at San Juancito, Honduras, is ex¬ 
pected to arrive in New York this week for a short visit. 

A. A. Hassan has concluded a preliminary study and ex¬ 
amination of gold placer deposits on the Colorado River for 
a distance of 25 miles, starting from the mouth of Grand 
Cafion and going west. 

Charles Butters left for California on March 2 after spend¬ 
ing several weeks in New York on his return from an inspec¬ 
tion of the Butters’ properties in Salvador. Mr. Butters will 
return to New York, shortly. 

Dr. F. H. Hatch, of London, a director of the Kirkland 
Lake Proprietary Mines, Ltd., has arrived in the Kirkland 
Lake district, Ontario and is inspecting the Tough-Oakes and 
other holdings of the company. 

U. H. Broughton, son-in-law of the late H. H. Rogers and 
formerly at the head of the United Metals Selling Co., is 
campaigning for Parliament as Unionist candidate in York, 
Eng., advocating tariff reform as based on his American bus¬ 
iness experience. 

James M. Swank, Philadelphia, recently vice-president and 
general manager of the American Iron & Steel Association, 
has given to the Cambria Library, Johnstown, Penn., his 
large collection of books in which are many volumes of great 
historical value. The gift was accepted at a recent meeting 
of the trustees of the library. 

A. O. Backett, editor of the “Foundry,” Cleveland, has ac¬ 
cepted the appointment as secretary-treasurer of the Ameri¬ 
can Foundrymen’s Association, succeeding Dr. Richard Mold- 
enke who recently resigned. The change will take effect 
when Dr. Moldenke completes his work on the current vol¬ 
ume of the “Transactions” of the association. 

William D. Mainwaring, who for the past eleven years was 
connected with the Detroit Plant of the Railway Steel Spring 
Co. as chemist and metallurgical engineer, has opened a 
consulting business at 866-868-870 Rockefeller Bldg., Cleve¬ 
land, Ohio, as a production engineer. Mr. Mainwaring was 
formerly connected with the openhearth department of the 
Pencoyd Plant of the American Bridge Co., during the in¬ 
stallation of the continuous process of the manufacture of 
steel. All the furnace records of his father, Isaac Mainwar¬ 
ing, who w'orked out the practical details as to furnaces and 
processes at Chattanooga, Pencoyd and later in England, have 
recently come into his possession. 

W. G. Swart, chairman of the mining committee of the Den¬ 
ver Chamber of Commerce, at the recent meeting of that or¬ 
ganization urged strong support by Denver for the bill now 
before congress which carries an appropriation of $150,000 a 
year for three years to the U. S. Bureau of Mines for the 
erection of a plant for the extraction of radium. Mr. Swart 
warned the meeting that Salt Lake City was after the gov¬ 
ernment plan and that it behooved Denver to get busy and 
stay busy. Denver, he said, was entitled to the plant: First, 
because 75% of the world’s radium was produced in Colo¬ 
rado, and second, because the plant could be operated more 
economically there than at Salt Lake City. Better freight 
and facilities in the chemicals needed were two advantages 
held by Denver. 

Professor Henry Tschetschott, of the St. Petersburg Min¬ 
ing Institute, has registered at the Massachusetts Institute of 

Dispatches state that John Harmon, an agent of the Mines 
Co. of America, was killed in Mexico this week by the 
Federals. The properties of the Mines Co. of America are in 
the territory held by the Constitutionalists and Inquiry at 
the company’s New York office develops the fact that E. 
M. Harmon was formerly a forwarding agent for the com¬ 
pany at Madera, on the Mexico-Northwestern R.R. Mr. Har¬ 
mon has not been in the employ of the company for some 
months. 

SOCIETIES 
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Engineers* Society of Western Pennsyivania—This so¬ 
ciety has elected A. R. Raymer president; A. Stuck!, Samuel E. 
Duff, vice-presidents; E. K. Hiles, secretary; A. E. Frost, 
treasurer; George H. Nielson, F. Crabtree, directors. 

Texas School of Mines—Efforts are being made to secure 
the placing of this school at El Paso. The Chamber of Com¬ 
merce of El Paso has taken steps to secure the old El Paso 
Military Institute, consisting of a dormitory, administration 
and academic building and to deed the property to the state 
of Texas. El Paso, it is claimed, is accessible to extensive 
mining and milling operations in New Mexico, Arizona and 
Mexico. 

NEW PATENTS j 
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United States patent specifications may be obtained from 
“The Engineering and Mining Journal” at 25c. each. British 
patents are supplied at 40c. each. 

CEMENT—Tube-Mill Cement Feeder. Arthur Ernest Spar¬ 
row, Chicago, Ill. (U. S. No. 1,085,305; Jan. 27, 1914.) 

CRUSHING—Improvements in Crushing, Pulverizing and 
Disintegrating Machines. Patent Lighter Crusher Co., Ltd., 
London, Eng. (Brit. No. 264 of 1913.) 

CRUSHING—Roll Crusher. Ray C. Newhouse, Milwaukee, 
Wis., assignor, by mesne assignments, to Allls-Chalmers Man¬ 
ufacturing Co. (U. S. No. 1,086,842; Feb. 10, 1914.) 

CRUSHING—Tube-Mill Feeder. Thomas W. Capen, Mil¬ 
waukee, Wis., assignor, by mesne assignments, to Allis-Chal- 
mers Manufacturing Co. (U. S. No. 1,086,024; Feb. 3, 1914.) 

CYANIDING—Filtering Machine. James Drage, Boulder, 
Western Australia. (U. S. No. 1,087,647; Feb. 17, 1914.) 

DERRICK for Mines. Job E. Jones, Carneyville, Wyo. 
(U. S. No. 1,085,208; Jan. 27, 1914.) 

DRILL—Pneumatic Rock Drill. Clark J. Smith, Ottumwa, 
Iowa. (U. S. No. 1,086,625; Feb. 10, 1914.) 

DRILLS—Coupling for Drills. Preslay C. Wills, Monticello, 
Utah, assignor of one-third to Lee W. Galloway, Montrose, 
Colo. (U. S. No. 1,085,615; Jan. 27, 1914.) 

DUST COLLECTOR. Utley Wedge, Ardmore, Penn., as¬ 
signor to the Furnace Patent Co., Philadelphia, Penn. (U. S. 
No. 1,086,961; Feb. 10, 1914.) 

ELECTRIC FUSION of Metals. Arthur Percy Strohmenger, 
Westminster, London, England, assignor to Ester & Co., Ltd., 
London, England. (U. S. No. 1,085,961; Feb, 3, 1914.) 

FLOTATION PROCESS—Improvements in or Relating to 
the Treatment of Ores. Minerals Separation, Ltd., London, 
Eng. (Brit. No. 27,323 of 1912.) 

ZINC—Process for Precipitation of Zinc. Prank Lake 
M’^ilson and S. E. Bretherton, Berkeley, Calif. (U. S. No. 
1,0} 3,786; Jan. 6, 1914.) 
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Editorial CorrespomdenLce 

SAN FRANCISCO—Feb. 26 

The Hall Proceaa for DeauIphurixtnK Copper Orea Is re> 
ported to have been satisfactorily tested at the Balaklala 
smelting works, In Shasta County. There remain to be solved 
the problems of saving the elementary sulphur and reducing 
the sulphur contents of the calcines to the requirements of 
economic and profitable smelting. H. F. Wlerum, who In¬ 
stalled and tested the plant at the Balaklala, returned to San 
Francisco on his way to Coram this week, and expressed 
satisfaction with the progress of the demonstration there, 
both In the technical and commercial features of the process. 
The sulphur dioxide Is under complete control and the fuel 
consumption reduced below the amount anticipated. Strictly 
speaking, the principles on which the process Is based have 
been proved, and as the Items of saving the elementary sul¬ 
phur and reducing the sulphur In the calcines are largely 
mechanical problems the ultimate outcome Is not feared, 
though the progress may be slow. 

DKNVFR—Feb. 27 

The Recent .Mining Men’s Convention in Denver has given 
prominence to the metal-mlnlng Industry of Colorado. Pursu¬ 
ant to invitation extended by State Commissioner of Mines 
T. R. Henahan, to the leading commercial organizations or 
clubs In the various metal-mlnlng counties, local meetings of 
mining men were held In each county, during January, to 
vote upon holding a state convention. Local organizations 
were created for permanent existence, and each of these 
selected five delegates to attend the convention. Some counties 
exercised the prerogative of sending 10 delegates each with 
half a vote. The convention, representing 28 counties, was 
called to order In the House Chamber of the capltol, Feb. 
19, by Mr. Henahan. Judge E. A. Colburn, owner of the 
Ajax mine, in the Cripple Creek district, was made temporary 
chairman, and J. M. O’Connell, of Denver, was made tem¬ 
porary secretary. Prominent mining men of the state were 
present and the meetings were Interesting. Nearly two days 
were spent in effecting the permanent organization of the 
Colorado Metal Mining Association. During the time re¬ 
quired by the various committees on credentials, constitu¬ 
tion and bylaws, resolutions, etc., to pass upon their sev¬ 
eral allotments, numerous able addresses were made. Gov¬ 
ernor B. M. Ammons spoke first by way of welcome, but fol¬ 
lowed with pertinent remarks on such topics as taxation of 
mining property; interference of the Federal Government 
in the matter of locations; the reduction of low-grade and 
complex ores; the offering of Inducements to prospectors; 
comparison of Federal aids to agriculture and to mining; the 
prevention of fraud In mine promotions; and the wide field 
for technical Investigations In metallurgy. Charles E. von 
Barneveld, of the Panama-Pacific Exposition, addressed the 
convention on the advisability of sending a strong exhibition. 
B. F. Laney, of the U. S. Bureau of Mines, with headquarters 
In the local branch, spoke on the progress of the bureau In 
investigating the profitable treatment of mixed, low-grade 
sulphides, and assured the mining men that the bureau would 
at all times be ready to give any information it could that 
would better the industry. R. D. George, state geologist, 
was emphatic In his denunciations of the meager appropria¬ 
tions provided for carrying on the duties of his office, ex¬ 
plaining that more than half the time, for years, he has not 
had a cent In sight. Refuting a common remark that Colo¬ 
rado cannot reveal any more high-grade camps, he declared 
that there are numerous portions of the state that have not 
been properly prospected because of adverse conditions, such 
as heavy timber, great altitude and snow, or heavy covering 
of soil or “wash.” He, too, believed that the Federal Gov¬ 
ernment should render more aid to mining. He exhibited 
the new topographic and geological maps that have been 
prepared In his department and distributed copies to the 
members of the convention. The officers elected to serve the 
first year are as follows; Bulkley Wells, of Tellurlde, presi¬ 
dent; George O. Argali, of Leadvllle, first vice-president; 
Nelson Franklin, of Cripple Creek, second vice-president; 
H. C. Bolsinger, of Central City, third vice-president; J. M. 
O’Connell, secretary; A. M. Collins, of Creede, treasurer. The 
executive committee consists of R. M. Henderson, Brecken- 
rldge; T. R. Henahan, Denver; James Doyle, Durango; C. H. 
Hanington, Red Cliff, and E. M. Moscript, Idaho Springs. 

One resolution passed declared that the taxation of mines 
should be based on the net returns from shipments Instead 
of on the gross or assay values. Another resolution criticized 
the proposed Federal bill requiring radium claims to be 
worked four full months each year and the sale of radio¬ 
active ores or products to the Government at prices to be 
fixed by the Secretary of the Interior. It was also resolved 
that railroad freight rates are exorbitant and should be 
lowered. One resolution recommended that the Federal Gov¬ 
ernment establish sampling plants in mining districts for 
the purchase of radium ores. A resolution declaring that the 
so called smelting trust was responsible for the decline in 
metal mining was defeated, after much discussion, it being 
concluded that the most effective manner of getting relief 
from this company would be through the personal appeals of 
the directors of the association. These are the most import¬ 
ant of 11 resolutions that were considered. The convention 
adjourned Feb. 21. sine die. 

SALT LAKE CITY—Feb. 26 

Utah Copper Co. Has Filed Sait in the United States dis¬ 
trict court against the treasurer of Salt Lake County to 
recover $31,092 paid the county in taxes. According to the 
complaint, the net proceeds of Utah Copper were assessed 
by the state board of equalization at (5,147,305, while the net 
proceeds actually amounted to (4,117,747. The company on 
Nov. 14, 1913, paid under protest (155,448 as taxes for 1912, 
and now asks for a refund to the amount above stated. Last 
year a similar suit was filed, and the Utah Copper was 
awarded judgment for a refund of (29,000, the amount asked. 
The case was appealed, and is now pending before the United 
States circuit court of appeals. 

CALUMET—Feb. 28 

The Western Federation Has Conelnded Its Case before 
the Congressional investigating committee and the operators 
were to present their side of the controversy in rebuttal 
starting Mar. 2. The committee spent three days inspecting 
the surface equipment of the mines and the underground 
workings of the Calumet & Hecla. They saw the operation 
of the one-man drill which has been such a bone of conten¬ 
tion. They also filled tram cars and visited the various 
places in the mine where, according to the Federation testi¬ 
mony, the conditions were bad. The party consisted of the 
members of the committee, with the exception of Taylor, of 
Arkansas, Thomas James, mine inspector for Houghton 
County, and Hubert Laux, a striking miner representing the 
Federation, accompanied by General Superintendent Knox, of 
the Calumet & Hecla. The party went underground at No. 
15 shaft and inspected the workings on the Amygdaloid lode 
and then went down on the Conglomerate, into the sub¬ 
shaft and came to surface from the 72nd level of the Red 
Jacket shaft, the company’s vertical shaft. The Federation 
presented a mass of testimony tending to show bad condi¬ 
tions in the various mines, but the majority of the witnesses 
simply testified to personal grievances and little testimony 
bore upon the working conditions as a whole. Under the 
peonage charges, eviction notices were read into the records 
as evidence. The deportation of Moyer was taken up and the 
Michigan National Guard was harangued and abused. The 
committee also granted a day to take testimony on the 
National Guard at Chicago on their way back to Washing¬ 
ton. This will allow Moyer and a few others to get into the 
records without coming into Michigan where they are under 
indictment. 

HIBBING—Feb. 28 

The Steel Corporation on the .Metiabi, now that there is 
only another season in which to produce ore from the so 
called Hill lands, the remaining leases to which will be can¬ 
celed on Jan. 1 next, it is understood, is planning extensive 
development work. Part of these operations will center in 
the Canisteo district, at the western end of the range. Among 
other properties. It is understood the Arcturus tract will be 
developed. This mine will be an open pit, ranking with the 
largest producers on the range. It is in 56-M, two miles 
west of Marble and three miles from Taconite. The Arcturun 
deposit was one of the first big bodies of ore found in the 
Mesabl country. It was acquired by the Steel Corporation 
several years ago and has since been held In reserve. The 
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tract was thoroughly drilled last season. The corporation 

is in possession of full data relating to overburden and ore- 

body and when once started the development work will pro¬ 

ceed without loss of time. Another prospective open-pit mine 

on the Mesabi, the development of which will, it is expected, 

be started this year, is the Jones & Laughlin company’s 

Columbia property. 

The Draining of Carson Lake, on the Mesabi Range, to 

permit extraction of the underlying iron ore is reported to 

have been authorized and the necessary appropriation made. 

Such draining of a lake will not be unique in the Lake Su¬ 

perior country. On the Marquette range, in Michigan, min¬ 

ing has long been in progress in the basin of what was once 

an even larger lake. This is at Ishpemlng. Lake Angeline, 

in that city, was drained a score of years ago. Three min¬ 

ing companies have workings in the former basin, and one 

of these is a Steel Corporation subsidiary, the Lake Superior 

Iron Co. Carson Lake is estimated to contain 250,000,000 

gal. of water. Preliminary to its drainage, a ditch more 

than two miles long will be excavated, an undertaking which 

will necessitate the removal of 25,000 cu.yd. of earth. A 

contract for this has been awarded and it is expected the 

work will be completed two months hence. The ditch will 

carry the water to a creek emptying into Kelly Lake. Cen¬ 

trifugal pumps of large capacity will be employed in drain¬ 

ing the basin, and with the’ bed exposed preparations for 

mining will be started. The mine will be an underground 

property, worked through shafts, extensive drilling by the 

Steel Corporation having shown the overburden to be too 

heavy to make feasible the development of an open-pit pro¬ 

ducer. The project means increased income for the state of 

Minnesota. The land is owned by the state and the property 

will be operated under lease on a royalty basis. It is ex¬ 

pected that mining will be in progress early in the fall. At 

Ishpemlng, the w^aters of what once was Lake Angeline 

spread over what are now the Lake mine of the Cleveland- 

Cllffs Iron Co., the Lake Shafts mine of the Lake Superior 

company and part of the Lake Angeline mine of the Jones & 

Laughlin Steel Co. The orebodies were proved by diamond 

drills set on the ice in winter and mining was begun in 1885. 

As depth was attained it was found that the existence of a 

lake containing 1,000,000,000 gal. of water directly overhead 

was too great a menace to safety, and in 1892 the three cor¬ 

porations Interested jointly undertook the task of draining 

the basin. For years thereafter, although the water was 

gone, there remained an unpleasant reminder in the way of 

a tenacious deposit of mud, too thin to shovel and too thick 

to pump. The mud ran freely when not restrained and from 

time to time it caused much annoyance by entering the work¬ 

ings in large quantities. The danger of miners drowning 

in mud has not, however, existed for a long time past. Palmer 

Lake, in the Cascade district of the Marquette range, has 

been partly drained by the “Volunteer Ore Co., of Duluth, 

and it is only a question of time when the Cleveland-Cllffs 

company will unwater North Lake, west of Ishpemlng, in 

close proximity to which lake fhls independent corporation is 

developing two mines. It is believed that eventually Lake 

Mlchigamme, also in the Marquette region, will be drained 

in part. Ore is known to dip beneath its basin. 

JOPLIN—Peb. 28 

The Picher Lead Co. annual meeting of the directors 

took place in Joplin last week, the officials announcing the 

determination of adding largely to equipment and capacity of 

the already rapidly growing plant. Before the year is ended, 

the company will have nearly doubled its capacity for lith¬ 

arge and sublimed white lead. This concern is the heaviest 

consumer of Joplin lead ores and is the largest manufactur¬ 

ing plant in the district. 

Developments at Georgia City about nine miles 

north of Joplin lead to expectations of another zinc mining 

camp within the year. Extensive drilling operations have 

been in progress and excellent strikes have been reported 

upon the Guinn land. More than 30 drill holes have been 

completed. Of these a large number have shown strikes of 

as much as 30 ft. of ore-bearing ground at the 130-ft. level. 

The prospecting has been done by J. "W. ’Weaver, of Webb 

City, and his associates. It has created such a sensation that 

other mine operators are now seeking leases on adjoining 

lands. 

The Prevalence of Miners Phthisis among the district’s 

workers in the last two years has aroused the operators and 

plans have been formulated to combat this affliction. First a 

survey of some portions of the sheet-ground camps was 

taken to ascertain just how many men were affected, also the 

general type of workmen, and manner of home life. These 

facts were necessary before going further. This survey Is 

not yet completed but its initiation has provided sufficient 

data to indicate several plans of action. The first is the need 

of intelligent care of those afflicted. To secure this a visiting 

nurse has been provided who undertakes to visit all the 

miners afflicted and Instruct them in the rudiments of care 

of themselves and to take such action as will help prevent 

further inoculation of the members of their families. 

Some surprising facts have been developed. From the evi¬ 

dence now in it appears that the greater number of victims 

come from the sheet-ground mines in the Webb City and 

Carterville districts. Machine men seem to suffer most. This 

appears to be due to the fact that in drilling they breathe 

fine rock dust resulting sooner or later in silicosis and other 

pulmonary afflictions and become easy victims of pneumonia. 

Pneumonia, however, comes from infection after physical re¬ 

sistance has been impaired by exposure and lack of care on 

the part of the miners themselves. The visiting nurse and 

the educational campaign being waged by the anti-tuber¬ 

culosis association it is believed will help correct this appre¬ 

ciably within another year. The rock-dust problem is not 

so easy of solution by the operators. Some have been willing 

to try out sprinkling systems to lay the dust and to insist on 

frequent watering of the holes, but men grow negligent and 

the added equipment to take care of and delay occasioned 

prevent the miners from carrying out this work. Some at¬ 

tention is now being paid to the introduction of water drills 

but here, too, the keeping up of water lines as well as air 

lines provokes discontent on the part of the men. The state 

mine inspectors as well as the anti-tuberculosis society be¬ 

lieve that it will take some time to get the men to take 

proper steps to safeguard themselves. Yet the victims in the 

sheet-ground camps are reaching an appalling number, and 

the problem has gone beyond mere workmen’s efficiency and 

has entered the social field, endangering the community 

health. 

SILVER CITY, N. .M-Feb. 2:1 

Mining Activities In the Pinos Altos District, nine miles 

north of Silver City, have taken on a sudden, and what ap¬ 

pears to be a healthy, general activity. Several new com¬ 

panies have entered the field and large purchases of claims 

have been made. Companies already owning property in 

the district have a quantity of pay ore blocked out. Property 

that has been idle for a great many years is now either un¬ 

der lease or negotiations under way. Several mills are under 

construction and will treat custom ore with the output of 

their own mines. The ores are complex. More experimental 

mill work is greatly needed. 

CALGARY', ALT.4_Feb. 2« 

In I'onncction YVIth Oil Leases in the field southwest of 

Calgary, a remarkable situation has arisen which threatens 

to lead to much litigation and which may invalidate the se¬ 

curities of those who have invested either in oil leases or in 

the stock of oil companies. “While it has been generally un¬ 

derstood that land filed on for homestead purposes prior to 

1889, carried with it the mineral rights, and all homestead 

lands taken up since that date were without such mineral 

rights, these rights were supposed to be reserved by the 

government under an order-in-council passed in 1889 which 

provided that under patents of that character Issued by the 

Crown, all minerals should be reserved. This condition pre¬ 

vailed until 1908, when a new act was passed which expressly 

provided that mineral rights should be excluded from home¬ 

stead entries. It is on this understanding that leases have 

been applied for and during the recent oil excitement, about 

50<;;^ of the leases applied for in this district are for oil and 

gas rights under lands that were homesteaded between 1886 

and 1908. It is now stated on high legal authority that dur¬ 

ing all these years, the government had no right under the 

law to make these reservations of mineral rights from the 

homesteaders, and that the oil and gas rights under all those 

lands belong to the owners of the surface rights or to any¬ 

one to whom the owner of the surface rights may have as¬ 

signed them. This condition, if correct, would mean that 

probably half of the leases recently applied for are value¬ 

less. Should this condition be upheld, it would follow that 

the homesteaders affected could probably resist the rights 

of oil and gas lease holders and that this position would ap¬ 

ply in thousands of cases in the Calgary field. The home¬ 

steader could go to the government and ask that the reserva¬ 

tion be struck out. The question has been raised in a seri¬ 

ous manner and Indorsed by excellent legal opinion and un¬ 

til it is settled one way or the other, the title to oil and gas 

rights on an Important area of the Calgary oil fields will re¬ 

main in doubt. One contention that will be raised against 

this point will be that homesteaders having entered on their 

lands and ultimately having accepted patent with the knowl¬ 

edge of the regulations supposed to be in force, will now 

have no grounds for complaint. 
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ALABAMA 

Cullman County 

CULLMAN COAL & COKE CO. (Cullman)—Receiver ap- 
oolnted to take over entire property and adjust claims after 
Property Is sold. It is understood that p^referred stockholders 
v'ill buy in and develop lands. Barker Bank & Trust Co. was 
appointed receiver. It is said that a railroad will be built 
and present line extended 26 miles to connect with Illinois 
Csntral. 

JeflTerHon County 

DRILLERS EXPECT TO STRIKE OIL near Bryan station 
within next 300 ft. This work is being done on what is 
known as Sequatchie anticline of Trenton limestone. 

ALABAMA FUEL & IRON CO. (Birmingham)—A tract of 
ore land, about 240 acres, in the Russellville district, owned 
jointly by Alabama Fuel & Iron Co. and Sheffield Coal & Iron 
Co., has recently been sold for $10,000. It was purchased by 
E. P. Quigley as agent for Alabama Fuel & Iron Co. 

WOODWARD IRON CO. (Woodward)—General Machinery 
Co. of Chicago, agent for Link-Belt Co., has closed a contract 
for a new washer at Woodward. Price is said to be $100,000. 
Washer will be of steel and concrete throughout and have 
a capacity of 3000 tons per day. Contract calls for comple¬ 
tion of work in six months; 200 tons of steel will be re¬ 
quired. 

TuMcalooHa County 

. CENTRAL COAL & IRON CO. (Holt)—Blast furnace, which 
has been down for repairs since middle of January, will be 
blown in shortly after March 1. 

ALASKA 

A LETTER FROM CHISANA, dated Jan. 26, states: The 
mining camp is beginning to assume proportions of a town. 
There are 60 cabins under construction. Several of these are 
buildings of some size, meant for business purposes. There 
are several restaurants, about a dozen grocery stores, a 
clothing store, drug store, real estate office, watchmaker’s 
shop, tobacco, cigar and confectionery shops and saloons. 
Mail is being brought in regularly twice a month. Second- 
class mall and parcel post is also coming into camp. Pro¬ 
visions are down to 35 to 50c. per lb. It is expected that each 
ti’ip will bring them lower. Quite a variety of food is now 
obtainable. Potatoes, apples, oranges and lemons were 
brought in last trip with one sack of cabbages. Potatoes 
retail at 65c. per lb.; apples at 25c. each; lemons and oranges 
same; cabbages same as potatoes. Canned goods, such as 
corn, tomatoes, peaches and other fruits, are obtainable, but 
at price of luxuries, from 75c. to $1.60 per can. Bacon is 
Tic. per pound. Record breaker in line of mail came with 
new year. Mail brought in from McCarthy was exactly 12 
days from Seattle. Up to that time three weeks had been 
least possible time. There has been practically no cold 
weather as the Alaskan knows it; 44 deg. below has been 
the coldest at any time. Days have been sunny for an hour 
or so, and always clear, but for rare exceptions. These have 
meant only a little flurry of snow. There have been no cold 
winds to be noticed. Social life of the camp is not to be 
s.'offed at. Dances occur once or twice each week. First 
■wedding of the camp was solemnized just before (IJhrlstmas. 
Christmas was celebrated by a Christmas tree, though there 
are no children in camp. 

ALASKA MEXICAN (Douglas)—January production from 
l'),656 tons of ore crushed, $1.99 per ton or $38,836; $8288 net 
profit. 

ALASKA TREADWELL (Douglas)—January production 
fi'om 69,930 tons of ore crushed, $2.88 per ton or $194,398; 
$114,544 net profit. 

McConnell (Fairbanks)—E. McConnell did not take op¬ 
tion on this property, as reported. No w'ork has been done on 
il so far this winter. 

.\RIS60NA 

(jiilfi County 

international smelting & REFINING CO. (Miami) 
--Kansas City Structural Steel Co. has practically completed 
machine shop at smelter site. Riveting is in progress and 
corrugated sheathing will follow promptly. Forms for con¬ 
crete foundations for warehouse are being built and within 
a short time concrete work should be well under way. Elec¬ 
trical engineers are busy with power-house plans and it is 
expected that work will soon be started on this structure. 
American Bridge Co. was compelled to suspend operations 
a few days ago on account of heavy rains. 

INSPIRATION CONSOLIDATED (Miami)—Milling depart¬ 
ment has been experiencing trouble and has been forced to 
suspend a portion of the time week before last, due to a 
break in tailings dam. Mill closed down for day shift and 
dam was repaired in time to resume operation on night shift. 
Four cars of copper concentrates were shipped to Cananea 
that week, and as the small flotation machine has now been 
put into service It is expected concentrate shipments will be 
increased from now on. Considerable steel is now in place 
at main shafts, but erection of headframes has been sus¬ 
pended until rest of steel has been received. Headframes now 
stand 90 ft. high, while there remains practically as much 
more to be added. A large portion of steel for shaft bin is 
now in place. Bln •will occupy entire space between main 
east and main west shafts and will have a capacity of 10,000 
tons, which will afford ample storage room in case a break¬ 
down should occur in crushing plant. Concrete pouring con¬ 

tinues for retaining walls at concentrator as well as for 
other foundations about and it is hoped that some erection 
of steel will be done on this structure soon, as American 
Bridge Co. is gradually moving its equipment to this site. 
Brownhoist is being used daily at this place and is found use¬ 
ful in removing forms for retaining walls, as forms are made 
in one piece. United States reclamation service has copper 
wire for transmission of power strung up to tower at mill- 
site. However, this wire has yet to be tightened and in¬ 
sulators placed before it can be considered ready for service. 

Maricopa County 

DAN AINSWORTH (Morristown)—Preparations are being 
made to install an Elspass mill within 60 days. 

RED ROVER (Phoenix)—Mine has been sold to W. B. 
Twitchell and asociates, of Phoenix. Development will be 
started at once. A new hoist has been ordered. 

BLACK BUTTE GOLD & COPPER MINING CO. (Arling- 
tonj—High-grade copper and gold ore has been encountered 
in sinking and it is probable that working force will be in¬ 
creased. 

MARICOPA QUICKSILVER MINING CO. (Phoenix)—High- 
grade ore has been cut in a tunnel which is 137 ft. in. It Is 
not at present possible to reach this property on account of 
floods in all mountain streams. 

CALIFORNIA 

Eldorado County 

DINGMAN (Placerville)—Reported sale by Nicbola Pos- 
sati to P. H. Putt, of San Diego for $30,000. Development 
will begin immediately. 

Humboldt County 

RED CAP (Eureka)—About $1400 has recently been taken 
from three cleanups. Development is encouraging for mak¬ 
ing a fair producer. 

Inyo County 

CERRO GORDO (Cerro Gordo)—High-grade silver ore 
carrying a little gold and 10% lead is being mined and 
shipped at rate of 25 tons per day. 

CASA DIABLO (Bishop)—An attempt v as made Feb. 8 to 
reach mine, but 3 ft. of snow four miles belo'w mine showed 
fallacy of continuing expedition. H. Livingstone and John 
Duffy have been at property all winter, but no fears are en¬ 
tertained as to their safety. As soon as snow clears plant 
and pipe line will be overhauled. 

NATURAL SODA PRODUCTS CO. (Bishop)—Appellate 
court has remanded case back to Judge Dehey of superior 
court for trial. Defendant, City of Los Angeles, took case 
up on ground that judge was financially interested in lands 
and riparian rights affecting suit. Appellate court held that 
absence of such interest is admitted in stipulations. Com¬ 
pany sues to prevent diversion of Owen River to detriment of 
company’s holdings. 

Kern County 

WINDY (Randsburg)—Large body of low-grade ore aver¬ 
aging probably $10 per ton is being developed at 150 ft. 
depth. 

EXPOSED TREASURE (Mojave)—Good ore reported on 
900-ft. level, said to be same vein disclosed before mine was 
closed down. Mining was resumed last May by Mojave Con¬ 
solidated Mines Co. 

CONSOLIDATED MINES CO. (Randsburg)—Cleanup for 
January totaled $4000. About 200 tons, averaging $20 per ton 
was milled from Good Hope mine. Pumping plant will be in¬ 
stalled on Wedge, w'hich has been closed down for some 
time owing to water. This water will be pumped for use 
in mill. 

BLACK HAWK (Randsburg)—C. A. Wilson, one of the 
owners, was caught by a cave-in Jan. 22, and died before 
help could arrive. Accident resulted from Ignorance of nec¬ 
essity of dumping waste a sufficient distance from mouth of 
prospect shaft. 'V'ilson, formerly a cattle man and C. Adkins, 
an attorney, had undertaken development of a prospect. 
Neither was a practical miner. 

Plumas County 

NORTH CALIFORNIA MINING CO.—Relinquishment of 19 
placer claims, aggregating 2000 acres, has been filed with 
county recorder at Quincy, abandoning holding to U. S. 
Government. During past year company has relinquished 
over 100,000 acres of lands filed on as mineral. 

Shasta County 

SILVER KING (Redding)—It is reported that a 2-ft. vein 
has been disclosed carrying ore of high grade. Mine is in 
Centerville district, and being worked under bond by E. J. 
Barnes, of Seattle; 20 men are employed. 

Sierra County 

OCCIDENTAL (Alleghany)—At this gravel mine 600 ft. 
of new tunnel has been completed at creek level, and prom¬ 
ising prospects are sho'wn. 

"ELEGRAPH—Main tunnel has been retimbered, and 
compressor and hoisting machinery have been overhauled 
and put in shape to begin sinking on vein at once. 

SIXTEEN-TO-ONE (Downieville)—Much rich ore has 
been extracted here since New Year. Sinking upon payshoot 
is underway and indications are good for continued rich de¬ 
velopment. 
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COLORADO 
RaKle County 

LADY BELLB (Eagle)—A new shoot of silver ore has 
been opened. 

IRON MASK (Red Cliff)—Mill Is running and treating 120 
tons per day. 

NORTH DAKOTA AND BEST CHANCE (Eagle)—Contin¬ 
ued development in these properties shows existence of car- 
notite in commercial quantities. 

Fremont County 
FROM A NEW STRIKE NEAR CUSTER COUNTY LINE. 

E. C. Metz, of Cafton City, shipped a wagon load of ore. It 
contains gold, silver, lead, copper, uranium and vanadium, 
according to report, and has started a small excitement, 

tillpln County 

WAR DANCE (Black Hawk)—An electric hoist has just 
been installed and shaft is being sunk another 100 ft. De¬ 
velopment will be pushed in effort to discover more bonanza 
ore. In 1908, ore worth over $60,000 per ton was shipped in 

CASTLE ROCK (Black Hawk)—A new compressor and a 
new shaft house have been erected. Drifting and raising are 
in progress on 400-ft. level, where vein ranges from 18 to 
36 in. thick; 15 cords gave a cleanup of 41.3 oz. retort. Four 
tons of smelting ore sent as a trial lot carried 3.14 oz. gold, 
16.1 oz. silver per ton and 22% lead. 

PITTSBURG (Russell Gulch)—Cashier Gold Mining Co. has 
completed raise for ventilation from 900- to 800-ft. level. 
The 1000-ft. level has also been put in shape for stoping. 
Shipments week before last gave returns ranging between 
2.16 and 10.54 oz. gold per ton and 3.84 and 10.20 oz. silver 
per ton, with from 4.8 to 19% copper. 

BATES (Central City)—Old shaft is being unwatered and 
cleaned out to 400-ft. level, preparatory to new develop¬ 
ment both east and wst. This is being done entirely by 
lessees, who have recently made satisfactory shipments to 
mills of district, where old-fashioned unit of a cord is still 
used. One lot of 10 cords gave a retort weighing 14 oz. gold, 
while concentrates ran 0.83 oz. per ton. Another 10-cord lot 
returned just as good results. Smelting ore has returned 
1.73 oz. gold and 11.8 oz. silver per ton, while mine screenings 
contain 0.73 oz. gold per ton. 

SQUARE DEAL (Central City)—Notaway shaft that has 
been sinking for some months is now close to 900 ft. deep 
and showings of ore are gratifying. There is quite a demand 
for leases. Levels are to oe driven east and west each 100 ft. 
from shaft. Property is under management of H. J. Wolf. 
All shipments are now made by lessees, but it is proposed, 
after new ground is developed, to restrict leases to old terri¬ 
tory, while company will work virgin areas. Recent ship¬ 
ments run 2% to 3 oz. gold and 6 to 7% copper, with a small 
amount of silver. 

Lake County 
DOME (Leadville)—Zinc carbonate avoided by early op¬ 

erators Is being shipped. 
HENRIETTA (Leadville)—A new policy of shipping a 

larger tonnage of lower-grade iron ore is being tried. Some 
galena and sphalerite are also shipped. 

DINERO (Leadville)—This tunnel, in Sugar Loaf district. 
Is being worked steadily and about two carloads per week 
are being shipped to local smelters. 

GARBUTT (Leadville)—John Cortillini, lessee, believes he 
has opened extension of Little Jonny vein and Is doing ex¬ 
ploration work in new ground. Ore contains gold. 

PENROSE (Leadville)—Jesse McDonald Is obtaining many 
indorsements of his project for consolidating and unwater¬ 
ing a large group of mines in the downtown district. 

ADELAIDE (Leadville)—Peck & Sehrt, lessees, Viave 
cleaned out caved ground along main shaft and are shipping 
ore to Leadville district mill for concentration before smelt¬ 
ing. 

IRON-SILVER (Leadville)—All shafts are again in com¬ 
mission, retlmbering of South Moyer being complete. Lessees 
are shipping from North Moyer shaft, while company is hoist¬ 
ing large amounts of heavy sulphide ore through Tucson 
shaft. 

La Plata County 
IN THE CAVE BASIN DISTRICT prospectors and miners 

are doing assessment work on claims already located. Fol¬ 
lowing the purchase of 200 acres in that district last month, 
by an eastern syndicate, interest here has grown. The copper 
and silver discoveries made last summer caused hundreds of 
claims to be staked. Now It is predicted that a thousand 
men will be In Cave Basin within two months. Men are now 
traveling 15 miles on snowshoes to get to the district. A 
new hotel and outfitting store Is being built near the new 
camp, the materials being hauled over trails covered with 
10 to 12 ft. of snow. Engineers are going out to survey 
claims, and 25 miners from the May Day mine, which lately 
closed down indefinitely, plan to leave for the new camp. 

MAY DAY (Durango)—A. E. Reynolds, of Denver, has 
ordered mine closed. Reason for closing down has not been 
announced. 

BROOKLYN NO. 1 (Needleton)—A ton of high-grade ore 
has been brought down in sacks on sleds to smelter. The ore 
is from a new vein and Is thought to be of better grade than 
a recent shipment which ran heavy In wire gold and silver. 

San Juan County 
GREEN MOUNTAIN (Sllverton)—Was under examination 

for last two months by H. B. Darling, of New York. 
lOWA-TIGER (Sllverton)—Snowslides went through mill 

and carried transformer house down mountain. Most of ma¬ 
chinery is In good shape, but requires resetting. Agrlal tram¬ 
way was also Injured. Men are making repairs and hope to 
get mill running within a month. 

Summit Couuty 
DUNKIN (Breckenrldge)—Lessees shipped carload of lead 

carbonate carrying free gold. 

IDAHO 

Coeur d’Alene District 

NATIONAL (Mullan)—New 500-ton mill Is ready for opera¬ 
tion. Two-mile electric haulage line is working perfectly 
and ore is being dumped into mill bins. 

MAY DAY (Pritchard)—High-grade copper ore has been 
cut in tunnel, the only tunnel which has been driven on prop¬ 
erty. It is 135 ft. below outcrop, which is one of the best 
showings on north side, being 3% ft. wide and of shipping 
grade. Oreshoot discovered Tn tunnel will not be concen¬ 
trated, but will be shipped down river on barges. 

RAY JEFFERSON (Nine Mile)—Contract for new tunnel 
has been let and work has started. Tunnel will have to be 
driven 900 ft. to get directly under oreshoot discovered in 
upper tunnel two months ago. Strike made at that time was 
2V4 ft. of shipping galena. Object of new tunnel is to open 
this ore at depth. If ore is found in lower tunnel a mill will 
be built to treat low-grade ore. A compressor plant is being 
built in order to hasten work in tunnel. 

MlNNESOT.\ 

Cuyuna Kange 

SALES OF LARGE ACREAGES OF MINERAL LANDS on 
the Cuyuna Range have recently been made. Duluth and 
Superior men recently purchased 1100 acres in Township 47- 
28, paying therefor $44,000. The Kennedy mine is in this town¬ 
ship. The tract will be diamond and churn drilled next sum¬ 
mer. Cuyuna Ore Land Co., controlled by Superior, Wis., men, 
has acquired 7550 acres in Cass, Crow Wing, Hubbard and 
Beltrami Counties, favorably located for mineral, and will 
begin explorations when weather permits. John A Savage 
and other Duluth and Eastern men, under name of John 
A. Savage Co., have acquired 11,000 acres from Robert B. 
Whiteside, at a cost of about $200,000: A considerable pro¬ 
portion of this acreage is in northeastern part of Crow Wing 
County, near Emily. This district is about 15 miles north 
of present Cuyuna range developments, on north side of the 
Mississippi River, but recent drilling by Minneapolis men 
has shown some good ore and much iron formation in region. 

CUYUNA-MILLE LACS (Crosby)—Mine is unwatered. 
CUYUNA-DULUTH (Ironton)—Shaft completed to a depth 

of 310 ft. Large permanent station is being cut at 230 ft. 
Mining will be done on two levels during coming season. 

BRAINERD-CUYUNA (Bralnerd)—A large flow of water 
has flooded shaft in course of sinking. Heavier pumping 
equipment has been ordered. Flow was encountered at depth 
of 80 ft. 

HILL-CUYUNA MINING CO. (Duluth)—Company has just 
been organized to explore properties near Barrows mine, on 
south range. Capitalization $150,000, par $1. Col. L. H. 
Hill, President; P. C. Oullette, Vice-President; Jesse Norton, 
Secretary-Treasurer. 

CUYUNA IRON & MANGANESE ORE CO. (Crosby)—Drill¬ 
ing still continues to show up substantial additions to ore- 
body. Holes 40 and 41, now drilling, are in ore assaying 
from 56 to 61% in iron. Deposit, which adjoins Pennington 
mine on north, will be stripped when drilling has outlined 
orebody. This will be first public stock company to secure 
a pit operation on range. 

Mesabl Range 

OLIVER IRON MINING CO. (Hibbing)—As soon as weather 
will permit, company plans to begin draining Carson Lake, 
appropriation for this purpose having been made some time 
ago. It is planned to operate three centrifugal pumps of 
large capacity, placing them on a barge. It is estimated that 
removal of this water, estimated at 200,000,000 gal., will 
take 60 days. Water will be conveyed to Kelly Lake, some 
distance away, by streams and ditches, work on the latter be¬ 
ing in progress. Shaft sinking will be started after lake is 
drained. The body of ore beneath lake bed is exceptionally 
large. Contrary to expectations, deposit will not be stripped, 
overburden being too heavy. Land is owned by State of 
Minnesota, Oliver company holding a lease. Company now 
has nearly 150 drilling rigs at work exploring on Mesabl 
Range, being twice as many rigs as ever before used by 
company at any one time. 

V'ermlllon Range 

VERMILION & MESABA IRON CO. (Duluth)—Shaft now 
down 288 ft. and in iron formation, but no iron ore. At 300 
ft. it is planned to crosscut to ore, shaft going down in south 
wall. 

MISSOURI-K.\NS.\S-OKL.\HOM.\ 

Joplin Dlatriet 

COBLE LAND (Joplin, Mo.)—Joselyn and associates are 
■working 30-ft. face of zinc ore. Two shafts, operating from 
166 to 186 feet. 

ANNA LEE (Spring City, Mo.)—One of most modern plants 
In district completed by J. M. Short, of Joplin. Several shafts 
reported In ore at 80 to 150 ft. 

PENNICK (Seneca, Mo.)—At this old mine a silicate strike 
was made last week. Former operations ceased years ago. 
Granby Mining & Smelting Co. now in charge. 

WHITELY & KILGORE (Ponca City, Ark.)—More than ton 
of lead ore reported being removed daily from mine on this 
land with hand apparatus. Vein found at 15-ft. level. 

POWERS (Klondike, Kan.)—Mine has been taken charge 
of by W. S. Watson, who will operate It. Concentrator on 
lease has been operated by various companies In past. 

LAMANITE MINING CO. (Cartervllle, Mo.)—This property, 
formerly Arkansas, now producing ore. Both zinc and lead 
found. Company is composed of W. S. Watson and C. R. 
Poyntz. Sheet ore at 200-ft. level is being worked. 

OAK ORCHARD CO. (Joplin, Mo.)—Pumps are draining 
land and many companies operating. Miller, Warren & Co., 
Walker & Co., Lee, Westerman & Co., Scott & Co., Car¬ 
michael & Co., Lanyon Coal Co., are among concerns work¬ 
ing leases. 
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MONTANA 
Beaverhead Connty 

rabbit foot—E. W. Benner, of New York, has secured 
a lease on this property. In the upper Bloody Dick Valley, 
from Albert Pritchard and Prank Smith, owners, and will 
begin operations this spring. By terms of contract a 10- 
stamp mill must be placed in operation by June 1, and a 500- 
hp. electric generator will be installed for operation of mine 
and mill. 

SAGINAW—This old copper mine between Jackson and 
Brenner on Oregon Short Line, is being reopened by Bruin 
& Peterson and seven carloads of ore running 10%% in cop¬ 
per have been shipped to Garfield smelter, Utah. Vein being 
opened is from 4 to 6 ft. wide. It is said that operators are 
planning to build a leaching plant this summer to treat ore 
of which there are already from 700 to 800 tons on dump. 

BOSTON & MONTANA DEVELOPMENT CO. (Dewey)—Ma¬ 
chinery for Elkhorn mines on Wise River, which have been 
held up for weeks waiting for snow to pack, is now being 
hauled from railroad at Dewey to mines. It is expected that 
steam and compressor plant will be ready for operation within 
a month. With use of air drills it is estimated that driving 
of proposed 1800-ft. tunnel will proceed at a rate of 150 ft. 
per month. The tunnel has been planned to tap vein at a 
low level, thus doing away with hoisting and pumping. 

Granite County 
COPPER CLIFF AND ANGEL MINE NEAR BONITA on the 

Northern Pacific R.R. are to be reopened, supposedly by Gug¬ 
genheim interests, and ore shipped to Tacoma smelter. These 
mines have been owned and worked off and on since 1912 by 
various men and several shipments have been made of ore 
that contained from 14 to 28% copper. A 12-mile haul from 
mines to railroad has been a great handicap to profitable op¬ 
eration. This, it is reported, will be offset by more favorable 
rates for transportation and smelting in future. There is an 
abundance of water and timber at hand for development pur¬ 
poses. 

Silver Bow County 
HARPER, MCDONALD CO. VS. PETERSON & COHAN— 

The engineering firm of Harper, McDonald Co., of Butte, has 
started a suit In equity in federal court against Peterson & 
Cohan, also of Butte. Complaint alleges infringement of 
copyright by defendant company in printing a large number of 
maps of mining claims of Butte and vicinity containing, with 
but few exceptions, matter copied from plaintiffs. Com¬ 
plaint asks damages in sum of $11,200. 

BUTTE-DULUTH COPPER CO. (Butte)—Building for new 
1000-ton crushing plant was completed Feb. 20 and is now 
ready to receive machinery which is to consist of gyratory 
breakers and Symons rotary grinders. Superintendent Sher¬ 
wood expects to have them installed by Apr. 1 and also to 
have new Dorr agitators, ordered last December, in place 
when crushing plant is ready for operation. This will bring 
capacity of plant to nearly twice what it is at present. 

LEONARD (Butte)—An explosion took place, Feb. 4, in 
one cylinder of the new compressed-air hoisting engine. This 
was attributed to ignition of gas formed by lubricating oR 
Explosion blew out throttle valve and put hoist temporarily 
out of commission Part of engine room was wrecked and 
engineer and oiler were stunned by shock but fortunately 
no one was Injured Leonard is one of largest producing 
mines of Anaconda company and about 1500 tons of ore are 
hoisted through shaft each day. 

NEV.\DA 

Clark County 
REX PLASTER CO. (Logan)—Gypsum is now being 

shipped from Etna deposit, five miles west of Logan. Road 
to Moapa, on San Pedro, Los Angeles & Salt Lake R.R., has 
been finished and ore bins have been built. Large tonnage 
of good-grade gypsum has been developed. Shipments are to 
company’s mill at Fillmore, Calif. 

Eameralda County 
SANDSTORM-KENDALL (Goldfield)—New pump with daily 

capacity of 200,000 gal. and comressor have been put into 
commission recently. Satisfactory progress is being made 
in development work. 

DIAMONDFIELD MINING & MILLING CO. (Goldfield)— 
New 5-stamp mill has started operations. Ore assaying $5 
to $20 is being stoped on 100-ft. level. Water-supply is ob¬ 
tained from Great Bend property. 

ATLANTA (Goldfield)—New and larger pump is being in¬ 
stalled in Merger shaft. When water is under control, de¬ 
velopment will be hastened. Crew driving long crosscut on 
1750-ft. level has been temporarily reduced on account of 
increased flow of water. 

JUMBO EXTENSION (Goldfield)—Terms of purchase of 
Velvet claim from Goldfield Merger Mines Co. were: Jumbo 
Extension increased its capitalization and Merger company 
took stock in payment. Ore from claim is to be treated by 
Goldfield Consolidated company at not to exceed $3 per ton. 
Old apex contract with Goldfield Consolidated has been 
rescinded and new side line agreement entered Into. 

Eureka Connty 
EUREKA NEVADA RAILWAY CO. succeeded in reestab¬ 

lishing train service between Palisade and Eureka Feb. 18, 
no trains having run through since Jan. 23. 

Shoot, 12 ft. wide, of good-grade lead-silver ore has been 
opened. Further development will be done, and erection of 
'treatment plant is contemplated. 

WINNEMUCCA MILLING & ORE PURCHASING CO. (Win- 
nemucca)-—Plans for 35-ton mill and sampler are being com¬ 
pleted. Plant is to be built one mile from Winnemucca, near 
railroad, and on Humboldt River to insure water-supply. At 
mine, 15,000 tons of $15 ores, it is stated, have been developed. 
Bond and lease has been taken on property of Bonanza Mining 
Co. This mine is developed by 200-ft. shaft and levels at 90 
and 200 ft. It is stated that 3000 tons of $17 ore are de¬ 
veloped. Company will engage in mining, custom milling, 
sampling and ore buying. 

Lander Connty 
NEW DISCOVERIES OP PLACER GOLD have been made 

in El Dorado cafion, which is parallel to Copper caflon, and 
in Snow gulch, eight miles from Battle Mountain. More work 
is being done in Alder cafion where a pump is being installed 
in order that shafts can be sunk to bedrock. Area being 
worked in Copper cafion is constantly increasing. 

Nye Connty 
SILVER-LEAD PROPERTIES IN TWIN RIVER DISTRICT 

are being developed. 
COMMERCIAL MINES & MILLING CO. (Manhattan)—Tube 

mill and 10-stamp addition to War Eagle mill has been com¬ 
pleted and 20 stamps are now dropping. Ore comes from 
Mustang glory hole. 

CLIFFORD MINES (Clilford, or Helena, P. O.)—A 2-stamp 
Tetrault mill will be Installed. Water has been piped from 
Mustang Springs, 3% miles distant. A fair tonnage of ore 
assaying $50 in gold and silver has been developed. 

White Pine County 
WILLOW CREEK GOLD MINING CO.—Contract to drive 

main tunnel another 100 ft. has been let. 
CARBONATE-ELY (Lund)—Crosscut from shaft at depth 

of 47 ft. has cut two shoots of good-grade copper ore, each 
8 ft. wide. 

CONSOLIDATED COPPERMINES CO. (Elj*)—Two new 
churn drills of 1400 ft. capacity have been installed. Five 
drills are now in operation. 

HAMILTON POWER, MINING & TRANSPORTATION CO. 
(Hamilton)—Shipments are being made. Ore is hauled down 
Cathedral cafion and across head of Railroad Valley to Eureka. 

McDonald ELY (Ely)—shoot of good-grade copper ore 
has been cut in tunnel at point 600 ft. from portal. Drifting 
On this shoot is being done, and shipments have been made. 
Drifting from Golden Gate shaft is also being done and mine 
force is being increased. 

NEW JERSEY 
Morris Connty 

THOMAS IRON CO. (Wharton)—A new shoot of iron ore 
has been opened in No. 5 slope of the Richard mine. Another 
shoot of ore has been found in No. 6 slope. Although mine is 
not of great area, it contains one of the richest shoots of 
magnetite in northern New Jersey; it is not necessary to con¬ 
centrate the mineral. Thomas Iron Co. is using in its furnaces 
a mixture of magnetite iron ores from New Jersey and lower 
New York, and hematite from eastern Pennsylvania. About 
15% of hematite from a mine that was believed to have been 
worked out a generation ago, but now is producing about 
1200 tons per month is being used. There are several such 
deposits in Lehigh County, and operations now are being car¬ 
ried on in a small way at five mines, while preparations ar 
being made to develop other properties. 

NEW MEXICO 
Eddy County 

PECOS VALLEY OIL & GAS CO. (Carlsbad)—Jacob Rum- 
pass has been appointed receiver of company and operations 
suspended. Consolidation may be effected with other com¬ 
pany operating in this field. 

Sierra County 
GREAT SOUTHWEST MINING CO. (Chloride)—Charter 

has been filed with state corporation commission and P. R. 
Whitman appointed statutory agent. Company has silver- 
lead-zinc properties which it will develop and work. 

Socorro Connty 
DEADWOOD (Mogollon)—Drift on third level recently 

entered south orebody which has been exposed by surface 
prospecting. Indications are that shoot may be continuous 
to the upper workings, which would in that case give over 
600 ft. of backs. 

PACIFIC MINES CO. (Mogollon)—Shaft in which sinking 
was recently resumed has reached a depth of 70 ft. below 
third level with a 7-ft. vein assaying about $14. High-grade 
stope 10 ft. wide under 250-ft. level continues to yield some 
of the best ore ever mined in district. Other development 
work on property is highly satisfactory. About 35 tons 
daily are shipped to custom mill. 

NORTH CAROLINA 
Gaston Connty 

LONG CREEK (Gastonia)—This pyrlte mine which was 
for many years operated by Vlrginla-Carollna (iniemlcal Co. 
has recently been taken over by a Scranton, Penn., company 
and operations have been resumed. 

Humboldt Connty 
SEVEN TROUGHS MINING CO. (Seven Troughs)—Lessees 

are working down to 600-ft. level. 
FLOWER BOY AND ROMOLA (Barrett Springs)—I.,essees 

on these claims have made first shipment to Western Ore Pur¬ 
chasing Co.’s plant at Hazen. 

SIGNAL PEAK (Seven Troughs)—Small mill will be built 
in spring. Oreshoot has been cut on 600-ft. level, 3 ft. wide, 
assaying $16 in gold. Raise 70 ft. high, all in ore, has been 
driven from 600-ft. level. 

ANTELOPE SPRINGS MINING CO. (Imlay)—Tunnel has 
been driven 1000 ft. to vein and a 60-ft. drift has been driven. 

OREGON 
Baker Connty 

COLUMBIA—About 30 tons of ore are being shipped from 
this property each week to Tacoma smelter. 

MAID OP OREGON—This company has let a contract for 
driving a 100-ft. tunnel at this mine on Clear Creek. 

POWDER RIVER GOLD DREDGING CO. (Sumpter)—Com¬ 
pany has purchased 80 acres of land west of city, and will 
Duild a new dredge for it. 

QUARTZBURG—This mine which was recently sold at 
sheriff’s sale was bid in by Miss Ernestine Renz, of St. Louis. ! 
Mine is being steadily operated. 
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SOl'TH DAKOTA CANADA 

County 

ORO HONDO (Lead)—Purchase of this property by J. T. 
Milliken, president of the Golden Cycle Mining Co., has been 
announced, after several months had been spent in securing 
options on several hundred segregated interests, examina¬ 
tion of titles, etc. Preparatory work is already under way, 
and probably by time this article appears in print, dewater¬ 
ing shaft will have been commenced. Property adjoins Home- 
stake on south, and is believed to contain southerly extension 
of latter mine’s ore lenses. In a search for them some years 
ago a shaft was sunk 1050 ft. and at 1000-ft. level about 1500 
ft. of crosscutting was done, but no commercial bodies of ore 
found at that depth. Milliken has a theory, in common with 
many other miners, that ore will be found at greater depth, 
and states that he will sink shaft to 2000-ft. level. Oro 
Hondo shaft is about one-half mile from Ellison shaft of 
Homestake, and is on strike of Homestake orebodies. Equip¬ 
ment inciudes double-drum hoist having a capacity of 2760 
ft. of round cable, two 100-hp. boilers, air compressor, pumps, 
etc. With a few minor repairs this plant will be utilized 
in work at present contemplated, and it is believed that with 
it water can be removed before end of March. Water stands 
about 30 ft. below collar of shaft, and timbering to that point 
will have to be renewed, as well as probably some below 
that point. Boilers, piping, etc., need small repairs, and a 
new smokestack will be necessary. .lust as soon as prelim¬ 
inaries are completed and water removed actual work of 
sinking will be started. In this work “Jackhamer” drills 
will be used. Work at property will be under management 
of E. J. Carr, of Cripple Creek. 

Pennington County 

DAKOTA CONTINENTAL (Hill City)—Water has been re¬ 
moved, with aid of Rumsey pump installed on 700-ft. level, 
and sinking from bottom, 823 ft., has commenced. It is pro¬ 
posed to sink shaft to 1000-ft. level. Diamond-drill work in¬ 
dicates that 300 ft. of lateral work will be necessary to reach 
ore from this level. 

ITAH 

Beaver County 

LAST CHANCE (Miltord)—Buildings have been erected, 
and development is being done on these claims in Star district. 

COMBINATION (Milford)—Some equipment has been pur¬ 
chased, and will be installed soon. Property is near Mos¬ 
cow and Red Warrior. 

Juab County 

TINTIC SHIPMENTS for week ended Feb. 13 amounted to 
148 cars as compared to 153 cars for week preceding: and 
those for week ended Feb. 20, to 154 cars. 

SCRANTON (Eureka)—Development is being done on lower 
levels about 700 ft. from surface. 

VICTORIA (Eureka)—An accident to boiler caused a re¬ 
duction in output for week ended Feb. 13. Repairs have been 
made, and normal production resumed. 

VICTOR CONSOLIDATED (Robinson)—Ore has recentiy 
been opened by lessees in Boss Tweed section of this prop¬ 
erty. Stoping of copper ore is being done south of shaft. 

OPOHONGO (Mammoth)—Several sets of lessees are work¬ 
ing between 300- and 700-ft. leveis, and are making shipments 
of copper ore. Development by company is being done on 
tunnel level. 

TINTIC ZINC (Eureka)—A tunnel is being driven on this 
property in North Tintic, and is in 365 ft. Ground shows 
quartz and some iroii, which is thought to be on Scranton 
vein. Stock has recently been listed on Salt Lake exchange. 

MAY DAY (Eureka)—Strike made recently by lessees in 
upper workings is considered important by management. 
Sixty tons of ore carrying lead, silver and gold have been 
shipped. Ore has been followed for 15 ft. Lessees have re¬ 
cently made a strike on 700, though of lower-grade ore than 
that in upper workings. 

Salt Lake County 

UTAH COPPER (Bingham)—Preliminary estimate for 
January output is 10,649,000 lb., as compared to 10,624,000 lb. 
in December: and as compared to 7,560,000 lb. for January, 
1913: 8.156,000 lb. for the same month in 1912: 6,707,000 lb. in 
1911, and 4.745,000 lb. in 1910. The regular quarterly dividend 
of 75c. per share has been declared, payable Mar. 1. 

Tooele County 

OPHIR HILL (Ophir)—Remodeled mill operated success¬ 
fully during 1913, a greater recovery being made with new 
equipment. Mining costs were reduced by operation of new 
transportation tunnel. One to two cars of concentrates are 
being shipped daily. 

WASHINGTON 

Stevens County 

COPPER QUEEN (Chewelah)—A strong vein of silver- 
copper ore has been uncovered in an abandoned tunnel on 
this property. 

SILVER QUEEN (Turk)—This mine which has been idle 
for past 10 years is to be reopened, and shipping to Tacoma, 
smelter will be started about Apr. 15. 

REATA MINING & MILLING CO. (Springdale)—This com¬ 
pany has been incorporated with a capital of 11,500,000, for 
purpose of developing five claims. Silver ore predominates 
on all claims. 

McMILLTAN (Colville)—Retu’ns from first car of ore 
shipped from this mine show some high assays. H. E. Paul- 
inier and associates have control of property, and plan some 

WYOMING 

Crook County 

WHILE DRILLING FOR WATER GOLD ORE WAS 
found by George Brown, at Eothen. A shaft has been 
started. 

Ontario 

SHIPMENTS FROM COBALT IN JANUARY were as fol¬ 
lows: Alladin, 24 tons: Bailey, 20.50: Cobalt Lake, 95.86: Co¬ 
balt Towsite, 236.95: Conlagas, 80.49: Crown Reserve, 32.08, 
Dominion Reduction Co., 71.60, 103.58: Foster, 4.50: Hudson 
Bav, 128.11: Kerr Lake, 76,16, Dominion Reduction Co., 63.95, 
129.11: La Rosa, 176.48: McKlnley-Darragh, 179.89: Nipiss.ng, 
157.55: Peterson Lake (Seneca Superior), 31.64; Penn Canadian, 
51.76; O’Brien, 32.07; Trethewey, 46.29: total, 1498.22 tons. 

NIPISSING (Cobalt)—On Feb. 25, practically 15 tons of 
silver bullion valued at $271,395 was shipped. 

FOLEY-O’BRIEN (South Porcupine)—Contract has been 
let for sinking an additional 150 ft. at No. 3 shaft. Shaft is 
at present down 100 ft. 

DOME MINES (South Porcupine)—This company has 
started to sink main shaft from 425- to the 575-ft. level. This 
work will be carried on as rapidly as possible in order to 
permit development of ore encountered on 425-ft. level. 

MEXICO 

A PLAN FOR NATIONALIZATION OF OIL LANDS in 
Mexico is to be forced through next Mexican congress, whicn 
convenes Apr. 1, according to Moheno, Minister of Commerce 
and Industry. Report is current that it is intention of gov¬ 
ernment to transfer oil lands to Lord Cowdray for $50,000,000 
gold after they have been nationalized. 

COSTA RIC.V 

AGUACATE MINES (San Mateo)—Development work has 
been continued with favorable results since draining by 
seventh-level adit, driven from west side of mountain. This 
adit encountered vein sooner than expected, owing to a fault. 
Exploration of ore south of fault is to be continued at tenth 
level by a new adit, to be driven from east side of mounta n. 
In January, 10-stamp mill crushed 1300 tons: heads assaying 
$14, from which a recovery of about 50% was made by am.al- 
gamatlon. Slime plant was placed in operation early in Febru¬ 
ary. New electric power line has been completed, and power 
therefrom will be available Mar. 15, when a 5-ft. Huntington 
mill will supplement stamps. There are also 10 additional 
1350-lb. stamps at property; these will be erected as mine 
production is Increased. Slime plant has a rated capacity of 
500 tons. Later company will develop its own water power. 

HONDURAS 

LAS ANIMAS—A little development work is being done on 
this property. It is an old mine which, in former years produced 
a large quantity of silver. Lead-silver-zinc ore is in the 
contact of a heavy limestone with a thick and persistent 
conglomerate. 

SOCORRO MINING CO carried on development work for 
more than a year, and is reported to have located a consider¬ 
able body of ore. During last few months, however, develop¬ 
ment work was stopped, and a 100-ton stamp mill is now be¬ 
ing built. Some prospecting and development work is a'so 
being carried on in a somewhat remote part of the property. 
Some excellent silver ore has been located. This property is 
in El Valle de Angeles. 

NIC.\RAGU.4 

LA LUZ Y LOS ANGELES (Pittsburgh, Penn.)—Recent fire 
at Prinzapolka entirely destroyed $17,000 worth of stock and 
warehouse of company, in which was stored entire commis¬ 
sary supplies at that point, the main shipping station to the 
mine, some 200 miles inland. On areogram advice of loss new 
plans were prepared and within five days orders were placed 
for all materials for rebuilding store and completely replen¬ 
ishing stock. Loss was covered by $10,000 insurance. Entire 
new installment will be completed by Apr. 1. Commissary 
at mine was fully stocked, and was able to tide over loss of 
warehouse at Prinzapolka. There was no interruption of 
regular mine work. January production was 1012% oz. gold 
bullion. Mine has produced $1,000,000 in the last four years. 
Company declared 15% dividend in 1913. Development for 
year amounted to 1758 ft., and increased ore reserve value by 
$769,500; or at the rate of $432 per foot advanced. Milling 
operations for 1913 are as follows: Tons of ore milled, 43,223; 
value per ton, $9.07; recovered by amalgamation, 68%; (tail¬ 
ings stored for cyanidatlon), total ounces gold exported, 
15,059; operating cost, including depreciation, $3.45; total 
year’s profit, $140,600.69. 

GERMANY 

OIL LANDS IN GERMAN NEW GUINEA will be withdrawn 
from private exploitation pending investigation of tlieir nature 
and extent, is the promise of Dr. Wilhelm Solf, Minister for 
the Colonies, at the instigation of the budget committee of 
the Reichstag. An appropriation of $125,000 was passed by 
the committee for purposes of survey. Doctor Solf said com¬ 
panies bidding for concession had demanded exclusive rights 
of exploitation. Government was opposed to granting this, 
as a plan for the operation of oil fields by government was 
under consideration. It was pointed out in the lobbies that 
the discovery of oil in German New Guinea might lead the 
government to enter into the business of producing oil in order 
to facilitate the establishment of the proposed oil monopoly 
in opposition to the Standard Oil Co. The main obstacle to 
this has hitherto been the difficulty of guaranteeing an ade¬ 
quate supply of oil from Independent sources. 

AUSTRALI.4 

GOLD MINING RETURNS for January from the reporting 
states of the Australian Commonwealth are: Western Aus¬ 
tralia, 112,023 oz.; Victoria, 25,100; Queensland, 14,900; New 
South Wales, 18,333; total, 270,356 oz. fine gold, or $5,588,259. 
The New Zealand production was 31,807 oz., making a total 
of 302,163 oz., or $6,245,709, for the month. 

TRANSVAAL 

GOLD PRODUCTION IN THE TRANSVAAL in January 
was: Wltwatersrand, 621.902 oz.; outside districts, 29,851 oz.‘; 
total, 651,753 oz., or $13,471,735. This compares with 672 815 
oz. in December, and 789.390 oz. in Januarv. 1913. At the 
close of January there were 175,652 negro laborers at work, 
an Increase of 4313 during the month. 
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METAL MARKETS 
NEW YORK—Feb. 25 

The markets have been dull and in general reactionary, 
especially as to copper and spelter, but in copper there were 
Interesting and promising developments. Lead has exhibited 
a stronger tone than either of the other metals, perhaps be¬ 
cause its reaction was experienced earlier. 

Copper, Tin, Lead juid Zinc 

Copper—During the early part of the week the market was 
dull and flat. Buyers were conspicuous by their absence, and 
sellers were feeling to And the price at which they would be 
Interested. On Saturday, there was some evidence that large 
producers who had previously been standing out of the mar¬ 
ket had made up their minds to try to sell some copper and 
there were reports of a reduction in their asking price to 
14>^c., delivered, usual terms, but that reduction was not 
openly made until Mar. 2, and the price named was then 
shaded to effect business. One after another the large pro¬ 
ducers thus met the situation and reduced their prices to 
what had previously been established in the open market. 
Some considerable transactions—half-million and million 
pound lots—were comsummated on Mar. 2 at prices averaging 
about 14.25c., New York basis, cash. There were intimations 
that some larger transactions might be done at a little lower 
basis. Later on the largest producers reduced their asking 
price to 14 %c., delivered in Europe, which was shaded a little 
on the business done. There were sellers for domestic de¬ 
liveries at the same prices. 

The business of the last week was done with domestic con¬ 
sumers to a larger extent than for export. They are now 
saying that business with them is not so bad as it has been 
pictured, that copper looks cheap and that they may be 
tempted by bargains. The producers, all around, have been 
trying to meet them in this. The feeling now prevails that 
we are not far away from the point at which a large buying 
movement will develop. 

The average of electrolytic quotations for the week is 
14.238 cents. 

The market for Lake copper continues to be only nominal. 
There is nothing available that is worth mentioning except 
the Copper Range product, and the fancy brands—Quincy and 
Calumet & Hecla. As to the latter there has been no change 
in the price asked, viz., 15 *4c. Some carload business in good, 
ordinary brands is reported about half a cent lower. Broadly 
speaking, however, quotations for lake copper are merely 
nominal. 

The London standard market, after declining about 10 
shillings, fluctuated within narrow limits. The close is cabled 
at £64% for spot and £64% for three months. 

Exports of copper from New York for the week were 4040 
long tons. Our special correspondent reports exports from 
Baltimore for the week at 3753 tons. 

Base price of copper sheets is now 20c. per lb. for hot 
rolled and 21c. for cold rolled. The usual extras are charged 
and higher prices for small quantities. Copper wire is 15 %@ 
15 %c., carload lots at mill. 

ViHiltle Stocks of Copper in Europe on March 2 are re¬ 
ported as follows: Great Britain, 10,400; France, 1580; Rot¬ 
terdam, 3300; Hamburg, 3990; Bremen, 1130; other European 
ports, 750; total, 21,150 long tons, or 47,376,000 lb. This is 
a decrease of 230 tons from Feb. 15. In addition to the stocks 
above 2750 tons are reported afloat from Chile and 3800 from 
Australia; making a total of 27,700 tons. 

Tin—The market did not develop any special feature. 
American consumers, who recently had been buying rather 
heavily, were out of the market, and the London bull party 
supplied tin freely on the London Metal Exchange, so that a 
good part of the bear position ought to have been squared. 
The statistics which were published at the beginning of the 
month were rather unfavorable, as they showed, on the one 
hand, smaller deliveries into consumption and, on the other, 
larger shipments from the Straits, thereby Increasing the 
visible supply to the extent of about 1200 tons. The market 
closes quiet at £173% for spot and £175% for three months, 
and about 38c. for March tin. 

Receipts of tin at Paciflc ports of the United States for 
the year were 1923 long tons in 1912, and 1660 in 1913; de¬ 
crease, 263 tons. 

Lead—In the early part of the week, some tonnage of Mis¬ 
souri lead was sold for export. Thereafter, the market stiff¬ 
ened a little, and on February 28. sales were made as high as 
?3.90. During the remainder of the week the market held 
steady. 

The doubtful outlook in Mexico has had the effect of ad¬ 
vancing the London quotation to £19% for Spanish lead; Eng¬ 
lish lead 12s. 6d. higher. 

During the week there were 163,584 lb. of lead exported 
through Baltimore to Liverpool. 

Spelter—In the early part of the week some business was 
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141 14.25 3.85 5.30 5.15 
26 4.8585 571 @14.35 38} 4.00 @3.90 @5.321 @5.171 

141 14.20 3.85 5.30 5.15 
27 4.8580 571 @15* @14 30 38 4.00 @3.90 @5.321 @5.171 

141 14 20 3.871 5.27} 5.15 
28 4.8565 571 @1.')* @14.30 38 4.00 @3.90 @5.321 @5.17} 

141 14.20 3.85 5.27} 5.12} 
2 4.8575 571 @15* @14..30 38 4.00 @3.90 @5.32} @5.17} 

14t 14.15 3.85 5.27} 5.12} 
3 4.8580 571 @15* @14.25 38 4.00 @3.90 @5.321 @5.17} 

141 14.15 3.85 5.25 5 10 
4 4.8590 581 @15* @14 20 38 4.00 @3 90 @5.30 @5.15 

Tlie quotations herein given are our appraisal of the markets for copper, lead 
spelter and tin based on wholesale contracts; and represent, to the b^t of our 
judgment, the prevailing values of the metals specific as indicated by sales by 
producers and agencies, reduced to basis of New York, cash, except where St. 
Louis is given as the basing point. St. Louis and New York are normally quoted 
0.15c. apart. The quotations for electrolytic copper are for cakes, ingots and 
wirebars. The price of electrolytic cathodes is usually 0.05 to 0.10c. below that 
of electrolytic; of casting copper 0.15 to 0.25c. below. The quotations for lead 
represent wholesale transactions in the open market for good ordinary brands; 
the specially refined corroding lead commands a premium. The quotations, on 
spelter are for ordinap' 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. Louis-New York, 
151c.; St. I.ouis-Chicago,6c.; St. Loui.s-Pittsburgh, 121c.: New York-Bremen or 
Rotterdam. 15c.; New York-Havre, 16@171c.; New York-London, 16c.; New 
York-Hamburg, 18c.; New York-Trieste,22 c. 
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Copper Tin I.ead Zinc 

93 Spot 

F
eb

.-
.\

 

Sil¬ 
ver 

£ per 
Ton 

Cts. 

K 3 Mos. 
Best 

Sel’td Spot 3 Mos. 
£ per 
Ton 

Cts. 

K £ per 
Ton 

Cts. 

K 
26 26 A 641 13 93 64}} 69} 174} 176} 19} 4 29 21} 4 67 

27 26 A 64} 13 96 64} 69} 173} 17.5} 19} 4 32 21} 4 64 

28 26} 

26}} 2 64} 13.96 64} 69} 173} 175} 19 i 4 32 21} 4 64 

3 26 H 64} 13 93 64} 69 173} 175} 20 4 35 21} 4.64 

4 26} 64} 13 9o 64} 70 173} 175} 19} 4 32 21} 4.64 

The above table gives the closing quotations on T.ondon Metal Exchange. 
All prices are in ijounds 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 = 2.171c.; £15 = 3.26c 
= £25 - 5.44c.; £70 = 16.22c. Variations, £1 = 0.211c. 
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done at $5.17%, and a trifle under. Reports as to bids and 
offers were, however, rather contradictory. One thing cer¬ 
tain was that there were no eager buyers, and on the other 
hand there were suspicions as to some pressure from certain 
sellers. In the latter part of the week the pressure became 
more evident. This is not unnatural, stocks in smelters’ hands 
having increased further, it is believed. 

The London market is somewhat lower, good ordinaries 
being quoted at £21% and specials £22%. 

Base price of zinc sheets is unchanged at $7.25 per 100 lb. 
f.o.b. Peru, Ill., less 8% discount. 

Other Metals 

Alnmlnam—Business is extremely dull. Prices remain un¬ 
changed at 18%@19c. for No. 1 ingots, New York. 

Antimony—Business is quiet, but prices are up to 7.20@ 
7%c. on Cookson’s, 7@7%c. for Halletts, and 6@6%c. for 
Chinese, Hungarian and other outside brands. 

Quicksilver—Business in good. New York quotations re¬ 
main unchanged at $39 per flask of 75 lb. for large lots, and 
54c. per lb. on small orders; San Francisco at $38.50 per flask 
for domestic orders. London price is £7 10s. per flask, with 
£7 quoted from second hands. 

Bismuth—Quotations at New York are $1.80 per lb. for 
imported metal and $1.72 per lb. for metal from domestic ores. 
The London price is 7s. 6d. per lb. The price is controlled 
by the European Syndicate. 

Gold, Silver and Platinum 

Alternate freezing and thawing has deterred loading to 
some extent, but a decreased interest was created by light 
buying orders this week, and this, with the offering for sale 
of two reserve bins, resulted in a week-end slump in prices. 

SHIPMENTS WEEK ENDED FEB. 28 
Blende Calamine Lead Value 

Total this week _ 10,406,670 668,860 1,304,770 $256,605 
Two months . 88,550,430 6,154,990 15,691,670 $2,261,715 

Blende value, the week, $261,190; two months, $1,810,850. 
Calamine value, the week, $7380; two months, $56,990. 
Lead value, the week, $33,035; two months. $393,875. 

PLATTEVILLE, WiS—Feb. 2S 

The base price paid for 60% zinc ore this past week was 
$43 per ton. A premium price of $44.50 per ton was paid. No 
sales of lead ore were reported. 

SHIPMENTS WEEK ENDED FEB. 28 
Zinc Lead Sulphur 

ore, lb. ore, lb. ore, lb. 
Week . 2,552,050 . 958,100 
Year . 24,707,610 867,860 8,765.370 

Shipped during week to separating plants, 2,658,280 lb. 
zinc ore. 

^UIIbllllHIlHIIIHIIIIIIItllll.IIIKII...IIIIIIIIIIIMIIIUI.....IMIllllllllllt.... 

i IRON TRADE REVIEW 
I I 
....Ill.... 

Gold—The open-market rate for gold in London receded 
to normal on Monday, Mar. 2, 77s. 9d. for bars. 76s. 4d. for 
American coin, as against 77s. 9%d. the week previous. The 
Continent took all the gold offered, £600,000, and Paris en¬ 
gaged $2,000,000 more in New York, beside $2,000,000 shipped 
during the week, which had been engaged previously. 

Imports of gold into Germany in .January were 15,954,400 
marks; exports, 2,038,400 marks; net imports 13,916,000 marks, 
against 2,352,000 marks in January of last year. 

Iridium—Business remains about as usual, with prices 
quoted at $75 @78 per oz. New York, for pure metal. 

Platinum—American prices remain at $43@44 per os. for 
refined platinum and $46 @49 for hard metal. Foreign prices 
are understood to have advanced 25c. per ounce. 

Our Russian correspondent reports under date of Feb. 18 
that the market is quiet, but firm. The demand for small lots 
is good, and all that are offered are readily taken. Stocks 
are not large, though some dealers are holding back, ex¬ 
pecting an advance. Prices at Ekaterinburg are 9.65 rubles 
per zolotnik for crude metal, 83% platinum; at St. Peters¬ 
burg 33,100 rubles per pood for the same grade. These are 
equal to $36.28 and $36.36 per oz., respectively. 

Silver—Latest advices from India show a decrease of 55 
lacs in the Note issue; of 25 lacs under the denomination of 
silver rupees; the silver rupees in the Standard Reserve now 
total 600 lacs. Owing to the material decrease in syndicates’ 
holdings, rather higher prices are not unlikely. 

Shipments of silver from London to the East Jan. 1 to 
Feb. 12, as reported by Messrs. Pixley & Abell: 

India. 
China. 

1913 
£ 1,097,000 

65,000 

1914 Cbanees 
£ 568,500 D. £ 528..500 

10,000 D. .55,000 

Total £1,162.000 £ 578.500 D. £ 583,500 

Exports to India continue light, and there is no business 

doing with China. 

Gold Movement In France for the full year is reported as 
below, in francs; 

Imports 
Exports. 

1912 1913 Changes 
Fr. 255,151,000 Fr. 664,748,000 I. Fr. 409,597,000 

35,500,000 74,888,000 I. 39,388,000 

Excess, imijorts. Fr. 219,651,000 Fr. 589,860,000 I. Fr. 370,209,000 

These figures point to a considerable accumulation of gold 
in France last year. 

Zinc and Lead Ore Markets 

JOPLIN, MO,—Feb. 2S 

Blende sold at $46 for choice lots, the assay base ranging 
from $41 @43, the metal base $38@41.50 per ton of 60% zinc, 
the calamine base price is $21 @23 per ton of 40% zinc, 
and the average of all grades is $40.36 per ton. 

One 3-ton lot of extra-choice lead sold at $54, but $52.50 
was the high price of carlots, on a base price of $50 per ton 
of 80% metal content. The average of all grades is $50.70 

per ton. 

NEW YORK—Mar. 4 

Specifications for finished steel continue to be of good 
volume, approximately equal to the current shipments, while 
fresh contracting is light. Steel-mill operations continue at 
between 70 and 75% of capacity, there having been no ma¬ 
terial increase in the past week. The sheet, tin plate and 
pipe mills are operating at about 85% of capacity, while the 
rail, structural and plate mills are operating at about 60%. 

The extreme cold weather throughout the country, by de¬ 
laying outside work, has increased the hope of the steel 
trade that there will be a fresh burst of market activity in 
early spring. 

Steel prices have shown no advancing tendency since the 
beginning of February when several products advanced, but 
there is no decline, prices being fully as steady as early in 
February. Export trade has fallen off, orders being 25 to 
35% less in volume than a year ago. 

IM'rTSBI RGH-Mar. :» 

The expectation in Pittsburgh steel circles is that tha 
United States Steel Corporation’s report of unfilled orders at 
the close of February, to be made public next Tuesday, will 
show a slight increase for the month, but by no means 
as large an increase as the 331.572 tons shown for January. 
While the booking of specifications was probably heavier in 
February than in January, contracting was lighter, while 
furthermore there was an increase in shipments. The cor¬ 
poration’s shipments in February probably represented 75% 
of full capacity, being at a slightly greater rate in the 
second half as compared with the first half. The January 
shipments were not over 55% or 60% of capacity. March is 
not expected to show much if any improvement in the steel 
market, as weather conditions are altogether unfavorable for 
the inception of new plans. There is a growing feeling that 
spring demand will open up with a rush, and particularly so 
if the railroads buy with any freedom. It is asserted that the 
railroads have been buying more in the past fortnight than 
has been generally reported. Car inquiries are fairly good, 
totaling over 10,000 cars, of which 4000 are for the South¬ 
ern Railway and 3000 for the New York Central. 

The iron and steel market as a whole has shown no in¬ 
teresting developments in the past week. The condition is 
generally described as a lull, and since a lull was expected 
even when the buying movement of January was at its 
height, the situation is not considered unfavorable. 

Pig Iron—The market has continued extremely dull, but 
prices have not been adversely affected. The furnaces in 
operation appear to be comfor.tably sold up. There is no dis¬ 
position among idle furnaces to blow in, an interesting fact 
considering that since the first of the year a great many 
steel works blast furnaces have become active. The market 
remains quotable as follows: Bessemer, $14.25; basic, mal¬ 
leable and foundry, $13.25; forge. $12.75@13, f.o.b. Valley fur¬ 
naces, 90c. higher delivered Pittsburgh. W. P. Snyder & 
Co. announce its usual monthly compilations of average 
prices realized on sales of Valley iron in 1000 ton lots and 
over, the bessemer average for February being $14,225, or 



March 7, 1914 THE ENGINEERING <5* MINING JOURNAL 543 

19c. above the January average of $14,035, the basic average 
being $13,059, or 73.4 cents above the January average of 
$12,325. Apart from some insigniflcant Increases in the third 
quarter of 1913 these are the first Increases since the end of 
1912. About 20,000 tons of bessemer and 60,000, tons of basic 
figured in the averages. 

Ferromanf.Tanese—The ferromanganese market is firm at 
$39 @40, Baltimore, for English and German. There is little 
uncovered consumption and demand is relatively light. The 
Carnegie Steel Company remains out of the market, its 
nominal quotation being above prices quoted on foreign. 

Imports through the port of Baltimore for the week in¬ 
cluded 1085 tons of ferromanganese. 

Steel—Deliveries on billet contracts are fairly large and 
on sheet-bar contracts very large, close to the maximum rate. 
The tin mills are operating at above 90% of rated capacity, or 
practically full, and the sheet mills at close to 85% of cap¬ 
acity. New transactions are light as consumers are well 
covered, but previously quoted prices are easily maintained, 
$21 for billets and $22 for sheet bars for early shipments and 
$1 advance for deliveries spread over second quarter. Rods 
are $26, Pittsburgh. 

IRON ORK 

In ports through the port of Baltimore for the week in¬ 
cluded 4800 tons of iron ore, all from Daiquiri. 

German Pig Iron Production in January is reported by the 
German Iron & Steel Union as below, in metric tons: 

1913 1914 Changes 
Foundry iron. 301,681 289,934 D. 11,747 
Forge iron. 42,818 38,965 D. 3,853 
Steel pig. 215,642 229,144 I. 13,502 
Bessemer pig. 33,711 19,305 D. 14,406 
Thomas (basie) pig. 1,017,493 989,157 D. 28,336 

Total. 1,611,345 1,.566,505 D. 44,840 

The total decrease this year was 2.9%. Steel pig includes 
ferromanganese, spiegeleisen and all similar alloys. 

German Foreign Trade in Iron and Steel for the full year 
1913 was, in metric tons: 

Exports Imports Excess 
Iron and steel. 6,497,262 618,291 Exp. 5,87.8,971 
Machinery. .594,314 87,9<X) Exp. 506,414 

Total. 7,091,.576 706,191 Exp. 6,38.5.485 
Total, 1912. 6,.580,802 751,947 Exp. .5,828,855 

The total increase in exports was 510,774 tons, or 7.8%. 
There was a decrease of 45,756 tons, or 6.1%, in imports. 

COKE 

Connellsvllle coke shipments for the week are reported by 
the "Courier” at 324,170 short tons; production was 303,160 
tons. The output of the Greensburg and Upper Connellsvllle 
districts was 37,624 tons. 

The latest quotations for Connellsvllle furnace coke are 
$1.90@2 per ton at ovens for spot; $2@2.25 for second-quarter 
contracts. West Virginia is quoted $1.90@2 per ton. 

Connellaville—The cold snap of last week delayed delivery 
of coke, an unusually large tonnage being now in transit. 
This caused requests for heavier shipments on contracts and 
sellers were able to respond to such an extent that little de¬ 
mand appeared for prompt coke in the open market. Sup¬ 
plies, however, were restricted, and prompt coke cannot be 
had under $2. Following the Maryland Steel Company’s 
purchase of 10,000 tons of March coke at $2, reported a week 
ago, the company has purchased an equal tonnage for the 
same delivery and at the same price, the seller being under¬ 
stood to be the Producers Coke Company. Inquiry is rel¬ 
atively light at the moment, with the majority of sellers 
quoting $2.10 or over for second quarter, but with some coke 
available at $2. Foundry coke is selling in a moderate way 
at an average of about $2.50. 

PETROGEIIM 

Exports of mineral oils from the United States in Janu¬ 
ary were: Crude, 4,892,068; illuminating, 84,359,312; lubri¬ 
cating and paraffin, 18,180,726; naphthas and gasoline, 5,924,- 
937; residuum and fuel oil, 50,035,722; total, 163,292,765 gal., 
a decrease of 2,141,823 gal. from January of last year. 

NEW CALEDONIA ORES 

Exports from New Caledonia for the year ended Dec. 31, 
as reported by the “Bulletin du Commerce” of Noumea, in¬ 
cluded 93,190 metric tons of nickel ore and 53,324 tons of 
chrome ore. Exports of metals were 6314 tons of nickel 
matte. 

CHEMICALS 
tttttiititiitttttitititiiiiiiiiiHtitiiiiitiiiiiiimiiiiiiiiiiiiiiiitiii-nniiiHitiiimiiMttiiHtiitiiiiiiiiiinnimiiiiHHHiiiiiiiiiiiiiimMiiRRMiiWRMiiiiiigimMiiimiiiiiiiiiiiii 

NEW YORK—Mar. 4 

ArMcalc—The American smelters have made contracts 
with the buyers by which the latter are protected against 
market declines. As a consequence the price remains firmly 
pegged at 3c. per pound. 

Copper Sulphate—Quotations are $4.80 per cwt. for car¬ 
load lots and $5.05 per cwt. for smaller parcels. The de¬ 
mands by the insecticide trade have not yet proved up to 
expectations, and the market is a little weak. 

Nitrate of Soda—The markef Is firm at 2.25c. per lb. In all 
positions, and the foreign market is even higher. Dealers ara 
hopeful of a lively trade. 

COPPER SMELTER’S REPORTS 

Tins table is compiled from reports received from the respective companies 
except in the few cases noted (by asterisk) as estimated, together with the re¬ 
ports of the U. S. Dept of Commerce as to imported materiM, and in the main 
represents the crude copper content of blister copper, in pounds. In those cases 
wliero the copper contents of ore and matte are reportea, the copper yield tlien 
is rt'ekoned at 97%. In .'oniputing the total American supply duplications are 
excluded. 

Alaska shipments 
Anaconda. 
Arizona, Ltd. 
Copper Queen ... 
Calumet* Ariz... 
Chino. 
Detroit. 
East Butte. 
Giroux. 
Mason Valley.... 
Mammoth. 
Nevada Con. 
Ohio. 
Old Dominion. .. 
Ray. 
Sliannon. 
South Utali. 
Tennesse<*. 
United Verde*... 
U tah Copper Co.. 
Lake Superior* .. 
Non-rep. mines*. 

Total prod. 
Imp., bars, etc... 

Total blister... 
Imp. ore * matte. 

Total Amer.... 
Miamit. 
Sliattiick-Arizona 

Brit. Col. Cos.: 
British Coi. Cop.. 
Granby. 

Mexican Cos.: 
Boleot. 
Cananea. 
Moctezuma. 

Other Foreign: 
Braden, Chile.... 
Cape Cop., S. Af. 
Kyshtim, Russia. 
Spassky, Russia.. 

Exports from 
Chile. 
Australia. 
Arrivals-Europet 

October November December January February 
1.951,88.3 3,391,300 3,104,155 2,701,258 

18.400,0(N) 25,250,000 25,100,000 24,400,000 
3,.550,0(X) 2.800,000 1,920,000 3,474,000 
8,292,921) 7,11.5,991 9,033,459 
’»,.5(H).0(X) 4,600,000 5,230.000 5,975,000 
4,767.4(Mi 4,270.821 4,390.018 
1,861,878 1,922,3.52 2,021.034 
1.040,997 1,002,190 1,324,.560 

156,084 250,000 197.649 148,411 
1.052,000 1,174,000 1.372.000 944,000 
1.700,0<X) 1.700,000 1,400,000 1,625,000 1,400,000 
.5,898.(M(i 5,443,647 5,343,862 5,791,122 

698,691 772,120 722,940 
2.0:$7,(XX) 2,450.000 2,613,039 2,797,000 
4,725,419 4,753,964 5,075.202 5,705,000 
1,216.(XX) 1,110,000 1,078.000 

232,2(i9 225,072 242,.362 275,569 
1,392,162 1,666,7.53 1.700,(XK) 1,474,890 
3.(XXI,(MX) 3,000.000 3,000,(XX) 
9,929.478 10,787,426 10,306,646 10,329,564 
.5,.5(X).(XX) 6,(HX),0(X) 5,600,000 7,400,000 
6,200,(XX) 6,000,000 6,2.50,000 6,200,000 

88.102..302 96,285,636 97,024.926 
21,935,023 21,796,866 23,578,938 

110.037,325 118,082,502 120,603,864 
5,062,015 8,980,186 12,205,187 

115,099,340 127,062,688 132,809,053 
2,862,050 3,230,(XK) 3,210,000 3,258.950 

993,221 995,429 1,050,781 1,276,636 

688.581 655,637 
1,718,258 1,944,145 1,605,382 1,793,840 

2,424,800 2,315,040 2,315,040 2,369,920 
3,682.000 3,800,000 3,646,000 3,460,000 
3,178,136 3.517,800 3.139.613 

2,006,000 1,592,000 2,122,000 2,430,000 
712,320 649,600 683,200 519,680 

983,360 904,960 900,480 

6,160,000 7,616,000 10,640,000 5,488.000 
7,728,000 11,200,000 6,720,000 5,712,000 

18,040,960 9,107,840 13,787,200 8,599,360 
t Boleo copper does not come to American refiners. Miami copper goes to 

Cananea for treatment, and reappears in imports of blister. 
J Does not include the arrivals from the UnitM States, Australia or Chile. 

STATISTICS OF COPPER 

United States Visible Stocks. 

Month 
U.S.Refin’y 
Production 

Deliveries, 
Domestic 

Deliveries, 
for Export 

United 
States Europe Total 

Year, 
1912 

III ’13 
IV . 
V . 
VI . 
VII. ... 
VIII. .. 
IX. ... 
X. 
XI. ... 
XII. ... 

Yr .’13 

I, 1914. 
TI. 

1,581,920,287 819,665,948 746,396,4.52 

136,251,849 
135,353,402 
141,319,416 
121.860,853 
138,074,602 
131,632,362 
131,401,229 
139,070,481 
134,087,708 
138,990,421 

76,585,471 
78,158,837 
81,108,321 
68,362,571 
58,904,192 
73,649,801 
66,836,807 
68,173,720 
48,656,858 
21,938.570 

77,699,306 
85,894,727 
68,285,978 
68,067,901 
78,480,071 
73,263,469 
73,085,275 
68.123.473 
70,067,803 
73..')42,413 

122,302,890 
104,269,270 
75,549,108 
67,474,225 
52,814,606 
53.594,945 
38,314.a37 
29,793,094 
32,566,382 
47,929,429 

81.244.800 
87.180.800 
85.948.800 
77.235.200 
77.904,000 
66,420,480 
63.716.800 
53,625,600 
48.787.200 
^6,592,000 

203,547,690 
191,450,070 
161,497,908 
144,709,425 
124,808,606 
120,015,385 
102.030,837 
83,418,692 
81,353,582 
94,521,429 

1,622,450,829 767.261.760 869,062,784 

131.770.274 47,956,955 87,955,501 91.438,.S67; 53,916.800145,355.667 
87,296,685 50,108,800137.405,485 
.1 47,376,000. ill..;;i. 

Note—Visible supplies in Europe do not include copper afloat. 
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Assessments 

Company 1 Dellnq. Salo Amt. 

Alpine Galena, Utah. .... .... Mar. 6 Mar. 26 0.00:5 
.1_ Mar. 21 0.025 

Atlas Wonder, Nev. _Feb. 24 Mar. 18 0.005 
Atirora-Sampson, Ida. _Feb. 10 Mar. 11 0.002 
Bucllmo, Calif. _Feb. 24 Mar. 24 0.03 
Butte * Yerington, Nev.. _Feb. 20 Mar. 20 0.005 
C. * R., Ida., postp’d. Mar. 24 0.005 
Challenge. Nev. _Feb. 25 Mar. 18 0.05 
Crown Point, Nev. .... Mar. 2 Mar. 23 0.10 
Eagle Mountain, Ida. .... Feb. 26 Mar. 14 0.0005 
Eastern Star, Ida. _Feb 12 Mar. 12 0.002 
(Exchequer, Nev. 4 Mar. 25 0.02 
Galena King, Utah. 6 Mar. 26 0.0015 
Highland National, Nev.. .... Feb. 21 Mar. 9 .00175 
Manhattan Cons., Nev... .Feb. 19 Mar. 2li 0.01 
Michigan Copper A Gold, Nev. Feb. 26 Mar. 14;0.0025 
Monarch-Plttsburgh, Nev _Feb. 16 Mar. 16> 0.01 
Nabob. Ida. _Feb. 23 Mar. 23 0.005 
Overman, Nev. _Feb. 17 Mar. 9 0.05 
Potosi Gold * Silver, Nev .Feb. 24 Mar. 20 0.01 
Ssitese Cons., Ida.Feb. 16lMar. 16 0.002 
Santaquin King, Utah.Feb. ISlMar. 9 0.0025 
Sierra Nevada. Nev.Mar. 2 Mar. 25 0.10 
Silver Star. Ida.Feb. 14 Mar. 14 0.002 
Tintic Standard, Utah.Feb. 9 Mar. 9 0.005 
Utah-United, Utah.Feb. 14 Mar. 4 0.01 
Yankee Cons., Utah.Mar. 7 Mar. 23 0.02 

Moiitbly Average Prloe« of Metuln 

SILVER 

New York London 
Month 

January. . . 
February. . 
March. 
April. 
May. 
June. 
July. 
August.. . . 
September 
October ... 
November. 
December . 

Year.. . . 

1912 i 1913 1914 1912 i 1913 I 1914 

56.260;62.938 57.572 25 
.642 57.606 27 59.043 

58.375 
59.207 
;60.880 
|61.290;58 
60.654158 
61.606 59 
63.078 
63 471 
62.792 
>63.365 

60.8.35! 59.791 

887,28.983 26.553 
190 28.357 26.578 
87526.669 . 
284 27.416 . 
038 27.825 . 
215 27.199 . 
919 27.074 . 

,375 27.335 . 
.088 27.986 . 
.299 28.083 . 
.012 27.263. 
.320j26.720i. 

042'27.576'. 

New York quotations, cents per ounce troy, fine silver; 

London, pence per ounce, sterling silver, 0.925 fine. 

COPPER 

1 

Month 

New York ! 
London 

Standard Electrolytic Luke 

I 

i 
1913 1 1914 ^ 1913 1914 1 1913 1914 

January... i 16.488'14.223; 16.767 14.772! 71.741 64.304 
February..1 14.971 14.4911 15.253 14 946 65.519, 65.259 
March. 14.713. 14.930 65.329; 

II5.29II. 15.565 . 68.111 
May. 15.4.36. 15.738 68.807 

il4,672' . ... 14.871 67.140 
il4.190 . ... 14.563 '64.166 

August.... 15.400 . 15.904 69.200 
16 799 73.125i 

116 3371 16.913 73.383 
il5 182' 16.022 68.275' 

December . 14 224| 14.904 65.223 

Year_ 115.269 . il5.686 . 68.335 

New York, cents per pound, London, pounds sterling 

per long ton of standard copper. 

TIN 

Month 

New York London 

1913 1914 1913 1913 

January. 50.298 37.779 238.273 171.905 
February. 48.766 39 830 220.140 181 .5.56 

46.832 213.615 
49.115 224.159 

May. 49.03S 224.143 
44.820 207.208 

July. .... 40.260 183.511 
41.582 188.731 
42.410 193.074 
40.462 184.837 
39 810 180.869 
37.636 171.786 

Av. year. 44.252I. 206.279 

New York in cents per pound; Ixmdon in pound 

Mcriing per long ton. 

LEAD 

Month 

New York St. Louis London 

1913 1914 1913 1914 1913 1914 

January. .. 
February. . 

4.321 
4.325 
4.327 
4.381 
4.342 
4.325 
4.353 
4.624 
4.698 
4 402 
4.293 
4.047 

4.111 
4.048 

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 

17.114 
16.550 
15.977 
17.597 
18.923 
20.226 
20.038 
20.406 
20.648 
20.302 
19 334 
17.798 

19.665 
19 606 

. 

July. 
August.. . . 
September 
October . .. 
November. 
December . 

Year 4 370 4.238 18.743 . 

New York and St. Louis cents per pound. London. 

pounds sterling per long ton. 

SPELTER 

Month 
New York St. I/Ouis London 

1913 1914 i 1913 1914 1913 1914 

January... 6.931 5 262 6.854 5.11226.114 21.583 
February.. 6.239 5.377 6.089 5 227 25.338 21.413 

6,078 . 5.926 24.605 
5.641 . 5.491 25.313 
5.406 5 256 24.583 
5.124 . 4.974 22.143 

July. 5.278 . 5.128 20.592 
20.706 

5 694 . 5.444 21.148 
. . . .j 5.188 20.614 

5 229 .5.083 20.581 
December . 5.156 .1 5.004 21.214 

Year.... 5.648 .1 5..504 22.746 

New York and St. Louis, cents per pound. London, 

pounds sterling per long ton. 

PIG IRON IN PITTSBURGH 

Month 
Bessemer Basic No. 2 

F’oundry 

1913 1914 1913 1914 1913 1914 

January. .. S18.15 $14.94 $17.35 $13.23818.59 $13.90 
February. . 18.15 15.06 17.22 14.12 18.13 14.09 

18.15 16.96 17.53 
17 90 16.71 16.40 
17.68'. 15.80 15.40 
17.14 15.40 15.10 

July. 16.31 15.13 14.74 
August.. . . 16.63 15.00 . 14.88 

16.65 15.04 14.93 
16.60 14.61 14.80 
16.03 13.91 14 40 

December . 15.71 13.71 . 14.28 

$17.09 $15.57 $15.77 

vSTOCK QUOTATIONS 
COLO. SPRINGS Mar. 3 SALT LAKE Mar. 3 

Name of Comp. Bid. Name of Comp. Bid. 

.02J 
,007 

.05 

.081 Cripple Cr'k Con. . Black Jack. 
C. K. * N. .081 Cedar Tallsrr>.aii.. . . .01 
Doctor Jack Pot. . . .061 Colorado h'lnlng.. . .10 

.45 Oil 
5.00 

.15 
2.30 

Findlay. t.02 Gold Chain. 
Gold Dollar. t.051 

.011 
56 

Gold Sovereign .... Iron Blossom. 1.15 
Golden Cycle. 1 .,50 IJttle Bell. .15 
Isabella. .091 Lower Mammoth .. .01} 
Jack Pot. t.051 Mason Valle-. 3..37} 
Jennie Sample. .04 May Day. .06 

.031 
t.002 
t.Ol 

.55 

t 39 
t 02 

Old Gold. .17 
3.40 Mary McKinney... Silver King Coal’n.. 

Pharmacist. t.Ol 
1.00 

Sioux Con. .02 
.04} 
.07} Vindicator. .87 Yankee. 

TORONTO Mar. 3 

Name of Com;), Bid. Name of Comp. Bid. 

Bailey. .05 Foley O’Brien .... .18 
7.90 '0 85 

Peterson Lake. .411 
.041 

71.50 

.01} 

.13} 

.00} T. & Hudson Bay . Pearl I.ake. 
TImiskamIng. .17 Porcii. Gold. .14} 
Wettlaufer-Lor. .051 Preston IC. D. .01} 
Big Dome. 16.25 1 
Crown Chartered .. .02 Swastika. .03} 
Dome Exten. .14 West Dome. .12 

SAN FRANCISCO Mar. 3 

Name of Comp. | Bid. Name of Comp. | Bid. 

Comstock Stocks Misc. Nev. A Cal. 
Alta. .02 

.55 
Best A Belcher... .04 MacNamara.1 .09 

.65 
Challenge Con. .. .07 Mont.-Tonopah.... 1.00 

.02 .39 

.40 92 

. 11 17 

.41 04 
Gould A Curry.. .01 C.O.D. Con. 04 
Hale A Noreross 05 Comb. Frac. .07 
Mexican. l.IO Jumbo Extension .. .26 
Occidental. .70 Pltts.-Sllver Peak. ., .35 
Ophlr. .44 Round Mountain... .39 
Overman. .27 '.Sandstorm Ken 'all. .08 

.04 Stiver Pick. .06 

.07 2.75 

.13 Bunker Hill. tl .95 
Union Con. .10 Central Eureka. . .. • .67 
Yellow Jacket.. .41 So. Flureka. 11.75 

N. Y. EXCH. Mar. 3 BOSTON EXCH Mar. 3 

Name of Comp. | CIg. Name of Comp. Clg, 

73} i H 
Am.Sm.ARef.,com .; 67} 1 Ahmeek. 290 
Am. Sm. A Ref., pf.i 102} • Alaska Gold M . . . 21} 
Am. Sm. Sec., pf. B. > 84 1 Algomah. 1} 

35} ! 
1 

40 i 
19 

Bethlehem Steel, pf. 79} Arlz. Com., ctfs... . 5H 
Chino. .. 41} .60 
Federal M. & 8., pf. 40 Boston A Corbin.. . t.50 
Great Nor., ore., ctf 36 Butte A Balak. 3 
Guggen. Exp. 54 Calumet A Arlz.. . . 67} 
Homestake. 116 Calumet A Hecla... 430 
Inspiration Con.. 17 Centennial. 17 

22} Cliff. 2i 
Nat’l Lead, com.. 49) Copper Range. 37} 
National Lead, pf... 106} Daly West. 2} 

16 11} 
183 6 

Pittsburg Coal. pf.. 90} Granby. 84} 
<}ulcksilver, pf.... 2} Hancock. 19} 

20 27 
Republic IAS, com.. 25 Helvetia. .45 
Republic IAS, pf. 89 Indiana. 5} 
SlossShefll'd, com 32 jlsland Cr’k, com... 46 
Sloes Sheffield, pf 91 Island Cr’k, pfd.. . . 87 
Tennessee Coptter. . 35) Isle Royale. 21 

54} 4} 
64} 8} 

110} La Salle. 5 
Va. Car. Cliem., pf. 104' Mass. 3} 

N. Y. CURB Mar. 3 Mohawk. 44^ 
Ai 

Name of Comp. Clg. ;New Idrla Quick... 13} 

Arlz. Belmont.... t.03} j North Lake. 12} 
tl] 1( 

Beaver Con. .30 Old Dominion. 53 
.15 81 

Boston' Montana. 6} 1 Quincy. 63 
Braden Copper... 7} i Shannon. 6} 

1} 28| 
1} 291 

Can. G. A S. .05 Superior A Bost.... 2} 
.72 411 

A 41 
Copperndnes Cons . 2H Tuolumne. .50 

21 41 
Diam' Held-1 )alsy .P4) U. S. Smelt’g, pf.. .. 48} 

.04} 2 

.57 11 
Gold mu Con. .48 1| 

1} 41 
Greene C.'ananea. 39 Wolverine. 47 

.07 90 
Internat. S. A R. '1105 
Kerr Ijtke. 4} 1 
Iht Rose. iH BOSTON CURB Mar. 3 

McKInley-Dar-Sa.. lA 1 

Mines of Am. .. 2} Name of Comp. Bid. 
New Utah Bingham .50 
Nipissing Mines. 6} Bingham Mines... . 4} 

} .42 
Oro. .13 Butte A Lon’n Dev. .32 

21 ou 
South Utah MAS.. t.25 Ctalaveras. lA 
Stand’d Oil of N.J.. 401 Chief Cons. 1 
Stand'd Sliver I.,ea<] in Corbin. .95 

lA .30 
7 1} 

Tonopah Ex.... II Eagle A Blue Bell. . .95 
Tonopah Merger. .. .02 First Nat. Cop. 2{i 
Tri-Bulllon. ) Houghton Copper.. 3} 

.50 25 
United Cop., pfd.. 3} Mexican Metals.... .24 

2} t 01 
— Nevada-Douglas... lA 

LONDON Feb. 21 New Baltic. 21 
1 A. 

Name of Comp. Clg, Raven Copper. .14 
'Rhode Island Coal. t.Ol 

£0 128 6d .85 
El Oro. n 14 6 So. I,ake. 4! 

10 0 S, W. Miami. M 
Mexico Mines. .. 5 2 6 Tonopah Victor... .30 

in 14 6 .23 
Santa Gcrt’dls.. 0 16 3 United Verde Ext. .50 

Tomboy. 15 0 ! 1 {Last Quotation. 
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I Tlie Mining Imdex | 
..... 

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 

24.503— BRITISH COLUMBIA—Notes on the Copper Min¬ 
ing Industry of British Columbia. E. Jacobs. (Trans. Can. 
Min. Inst., 1913; 17 pp., illus.) 

24.504— CANADA—The Copper-Bearing Traps of the Cop¬ 
permine River. James Douglas. (Trans. Can. Min. Inst., 
1913; 19 pp., illus.) 

24.505— CONVERTING—Selective Converting at O. K. 
Mine, Queensland. A. P. Selby-Davidson. (Eng. and Min. 
Journ., Feb. 14, 1914; 1'/^ pp., illus.) 20c. 

24.506— ELECTRIC SMELTING of Copper Ores. D. A. 
Lyon and R. M. Keeney. (Min. and Sci. Press, Dec. 20, 1914; 
% p.) 20c. 

24.507— HYDROMETALLURGY—The Parral Tank in the 
Hydrometallurgy of Copper. Bernard MacDonald. (Eng. and 
Min. Journ., Feb. 7, 1914; 1 p., illus.) 20c. 

24.508— LAKE SUPERIOR COPPER DISTRICT in 1913. R. 
H. Maurer. (Min. and Sci. Press, Jan. 17, 1914; 2% pp.) 
20c. 

24.509— LEACHING—The Slater Leaching Process for Cop¬ 
per Ores. H. W. Morse. (Min. and Sci. Press, Jan. 24, 1914; 
1% pp.) 20c. 

24.510— MATTE—The Granulation of Copper Matte. R. L. 
Hallett. (Colo. Sch. of Mines Mag., Jan., 1914; 1% pp., illus.) 

24.511— RUSSIAN COPPER INDUSTRY, The. E. de Haut- 
pick. (Min. Journ., Nov. 29, 1913; 1% pp.) 40c. 

24.512— SLIME CONCENTRATOR—Anaconda Slime Con¬ 
centrator. (Eng. and Min. Journ., Jan. 31, 1914; 1 p., illus.) 
20c. 

24.513— SMELTING—The Copper-Smelting Department of 
the (Consolidated Mining and Smelting Co. of Canada, Ltd., 
at Trail, B. C. James Buchanan. (Trans. Can. Min. Inst., 
1913; 5 pp.) 

24,51 ^—SMELTING WORKS—The British Columbia Cop¬ 
per Co.’s Smelting Works at Greenwood, B. C. W. L. Bell. 
(Tians. Can. Min. Inst., 1913; 4 pp.) 

24.515— TRANSVAAI-i—Messina Copuer Mine, Ncrthern 
Transvaal. Owen Letcher. (Min. and Sci. Press, Feb. 14, 
1914; 2 pp., illus.) 20c. 

24.516— WIRE—Copper Wire Drawing. Donald M. Liddell. 
(Eng. and Min. Journ., Feb, 14, 1914; 1% pp., illus.) 20c. 

GOLD A.\n SILVER—((EOLOfiY 

24.517— MANITOBA—The Rice Lake Gold District of Man¬ 
itoba. R. C. Wallace. (Trans. Can. Min. Inst., 1913; 7 pp.) 

24.518— ONTARIO—The Occurrence of Gold in Ontario. J. 
B. Tyrrell. (Bull. I. M. M., Dec. 11, 1913; 3 pp.) Discussion 
on paper previously indexed. 

24.520— RAND BANKET. The. C. B. Horwood. (Min. and 
Sci. Press, Nov. 22, Dec. 20 and 27, 1913; 37% pp., illus.) Con¬ 
tinuation of article previously indexed. 60c. 

24.521— RUSSIA—The Bereozovsk Gold Deposit, Ural Dis¬ 
trict, Russia. C. W. Purington. (I. M. M., Bull. 112, Jan. 8, 
1914; 18 pp., illus.) 40c. 

24.522— SOUTH AUSTRALIA—Report on the Mount Grain¬ 
ger Goldfield. R. Lockhart Jack. (Geol. Surv. So. Aust., 1913; 
24 pp., illus.) 

GOLD DREDfilNG AND PLACER MINING 

24.523— CALIFORNIA—Gold Dredging at Mammoth Bar, 
California. Lewis H. Eddy. (Eng. and Min. Journ., Jan. 24, 
1914; 2% pp., illus.) 20c. 

^ 24.524—DREDGE BUCKETS—The Design of Gold Dredge 
Buckets. George E. Sibbett. (Eng. and Min. Journ., Feb. 7, 
1914; 3% pp.. Ulus.) 20c. 

24.525— FLUME—Hydraulic Flume of Boise King Placers 
'-o. Arthur W. Stevens. (Eng. and Min. Journ., Jan. 31, 1914; 
2% pp.. Ulus.) 20c. 

24.526— FLl’^MES—Sheet Metal Plumes. (Eng. and Min. 
.lourn., Feb. 7, 1914; 1% pp., Ulus.) From articles in Eng. 
News. 20c. 

,^ 24.527—FOREIGN COUNTRIES—Gold Dredging Abroad in 
1913. Charles Janin. (Min. and Sci. Press, Jan. 24, 1914; 2% 
I'P.. illus.) 20c. 

24.528— OROVILLE DREDGING. LIMITED, and Its Future, 
r.ditorial. (Min. and Sci. Press, Jan. 24, 1914, 1% pp.) 20c. 

24.529— SALTING—Successful Salting of Alluvials. C. S. 
Raley. (Min. and Sci. Press, Dec. 27, 1913; 2 pp.) 20c. 

24.530— SANTO DOMINGO—Placer Salting in Santo Do¬ 
mingo. J. W. Ledoux. (Eng. and Min. Journ., Feb. 14, 1914; 
3 pp.) 20c. 

24.531— URALS—Alluvial Mining in the Urals. John Power 
Hutchins. (Min. Mag.. Jan.. 1914; 11 pp., illus.) 40c. 

GOLD AND SILVER—CYANIDING 

24.532— AIR LIFT for Elevating Pulp in Cyanide Plants. 
R. H. Shaw. (Compressed Air, Jan., 1914; % p., illus.) 20c. 

24.533— CALIFORNIA—Cyaniding on the Mother Lode, 
California. Wm. H. Storms. (Min. and Eng. Wld., Feb. 14, 
1914; 1% pp.) 20c. 

24.534— CHEMICALS Used in the Cyanide Process. Her¬ 
bert A. Megraw. (Eng. and Min. Journ., Jan. 31, 1914; 5% 
l)p.) 29c. 

24.535— CHEMISTRY AND HISTORY—Cyanide Processes. 
A Chemical and Historical Review. C. A. Mulholland. (Aust. 
Min. Stand., Jan. 8, 1914; 1 p.) To be continued. 40c. 

24.536— COBALT—The Mill and Metallurgical Practice of 
the Nipissing Mining Co., Ltd., Cobalt, Ont. James Johnston. 
(Bull. Can. Min. Inst., Jan., 1914; 36 pp., illus.) Also pub¬ 
lished in Bull. Am. Inst. Min. Engrs. 

24.537— ONTARIO—The Treatment of Gold Ore at the 
Dome Mine, South Porcupine. D. L. H. Forbes. (Trans. 
Can. Min. Inst., 1913; 15 pp.) 

24.538— SILVER ORES—Cyanidation of Silver Sulphide at 
Ocampo, Mexico. Robert Linton. (Bull. A. I. M. E., Feb., 
1914; 11 pp., illus.) 40c. 

24.539— SOLUTIONS—Molybdenum in Cyanide Solutions. 
J. E. Clennell. (Eng. and Min. Journ., Feb. 14, 1914; 1% 
pp.) 20c. 

24.540— TUBE-MILL PRACTICE, Notes on. F. C. Brown. 
(Mex. Min. Journ., Feb., 1914; 1% pp., illus.) 20c. 

GOLD .4ND SILVER—(iENER.\L 

24.541— ALASKA—Gold King Mine at Valdez. George E. 
Winkler. (Eng. and Min. Journ., Feb. 14, 1914; 2% PP-< 
illus.) 20c. 

24.542— ALASKA—Status and Plans of the Alaska Juneau 
Gold Mining Co. Robert A. Kinzie. (Eng. and Min. Journ., 
Feb. 7, 1914; 3 pp., illus.) 20c. 

24.543— CALIFORNIA—The Globe Mine and Mill. Wallace 
MacGregor. (Min. and Sci. Press, Feb. 14, 1914; 1% pp., 
illus.) 20c. 

24.544— COMSTOCK LODE—The Passing of the Comstock 
Lode. William H. Storms. (Min and Eng. Wld., Nov. 15, 
29, 1913; Jan. 3 and 10. 1914; 12 pp.) 80c. 

24,545 — CUPELLATION — Die Edelmetallverluste beim 
Kupellations Process. Loevy. (Chem.-Ztg., Jan. 17, 1914; 1 p.) 
Precious metal losses in the cupellation process. 40c. 

24.546— CUPELLATION EXPERIMENTS. (Part II.) A 
Simple Method for the Detection of the Platinum Metals in 
Cupellation Beads. C. O. Bannister and G. Patchin. (Bull. 
I. M. M., Nos. Ill and 112, 1913; 43 pp., illus.) Discussion 
also given. 

24.547— JAPAN—Yamagano Gold Mine, Satsuma, Japan. 
Taro M. Yoshida. (Eng. and Min. Journ., Jan. 17 and Jan. 
24, 4 pp., illus.) 20c. 

24.548— ONTARIO—The Mill and Metallurgical Practice of 
the Ninissing Mining Co., Ltd., Cobalt, Ontario. James Johns¬ 
ton. (Bull. Can. Min. Inst., Jan., 1914; 36 pp., illus.) Paper 
read also before Am. Inst. Min, Engrs. 

24.549— RAND—Centralized Organization on the Crown 
Mines, Ltd. R. C. Warriner. (Journ., So. Afr. Inst, of Engrs., 
Jan., 1914; 1% pp.) Discussion of paper previously indexed. 

IRON ORE DEPOSITS, MINING, ETC. 

24.550— CANADA—Austin Brook Iron-Bearing District, 
New B”unswick. Einar Lindeman. (Can. Dept, of Mines, 
Mines Branch, 1913; 30 pp., illus.) 

24.551— CHINA—Notes on an Iron-Ore Deposit near Hong- 
Kong, China. C. M. Weld. (Bull. A. I. M. E., Feb., 1914; 10 
pp., illus.) 40c. 

24.552— CONCENTRATING at the Madrid Mine, Minnesota. 
Benedict Crowell. (Proc. Lake Superior Min. Inst., Aug. 1913; 

4 pp.) 
24.553— CONSERVATION—Notes on the Conservation of 

Lake Superior Iron Ores. C. K. Leith. (Bull. A. I. M. E., Feb., 
1914; 4 pp.. Ulus.) 40c. 

24.554— DRYING—How Economies Are Effected by Drying 
Ore. W. B. Ruggles. (Iron Tr. Rev., Jan. 22, 1914; IJ pp.) 
Description of dryers installed at Brunt Mines in Lake Su¬ 
perior district. 20c. 

24.5,55—ELECTRICITY—Use of Electricity at the Penn 
and Republic Iron Mines, Michigan. William Kelly and F. H. 
Armstrong. (Bull. A. I. M. E., Feb., 1914; 31 pp., illus.) 60c. 

24 556—HYDRAULIC STRIPPING—Stripping with the Hy¬ 
draulic Giant. L. O. Kellogg. (Eng. and Min. Journ.. Jan. 
17, 1914; 1% pp., illus.) 20c. 

24.557— MINING METHOD—The Application of Mining 
Machines to TTn'terground Mining on the Mesabi Range. H. 
E. Martin and W. J. Kaiser. (Proc. Lake Superior Min. Inst., 
Aug., 1913; 5 pn.. illus.) 

24.558— MINNESOTA—Wash Ores of Western Missabe 
Range and the Coleraine Concentrating Plant. John Uno 
Sebenius. (Proc., Lake Superior Min. Inst., Aug., 1913; 32 pp. 

Ulus.) 
24 559—ORE WASHING—The Iron-Ore Washing Plant of 

the Canada Iron Corporation, Ltd. C. S. Parsons. (Trans. 
Can. Min. Inst., 1913; 9 pp., illus.) 
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24.560— QUEBEC—The Iron Resources of the Province of 
Quebec. E. Dulieux. (Trans. Can. Min. Inst. 1913; 20 pp., 
illus.) 

24.561— SCANDINAVIA—Aufbereitung und Brikettierung 
von Eisenerz in Skandinavien. Beielstein. (Stahl u. Eisen, 
Jan. 8 and 15, 1914; 12 pp., illus.) Concentration and briquet¬ 
ting iron ore in Scandinavia. 80c. 

24.562— STOCKPILE CAR—End-Dumping Stockpile Car of 
Wood, Republic Iron & Steel Co. E. W. R. Butcher. (Eng. 
and Min. Journ., Dec. 14, 1914; % p., illus.) 20c. 

24.563— STOCKPILING on the Mesabi. C. M. Haight. 
(Eng. and Min. Journ., Jan. 31, 1914; 3 pp., illus.) 20c. 

24.564— SURVEYING—Iron Ore Mine Surveying. John C. 
Trautwine, 3d. (Cornell Civ. Engr , Dec., 1913; 15 pp., illus.) 
40c. 

IRON AND STEEL METALLURGY 

24.565— ALLOYS—The Position of Ae, in Carbon-Iron 
Alloys. (Bull. A. I. M. E., Dec., 1913; 16 pp., illus.) Discus¬ 
sion of papers by Howe and Levy, Burgess, Crowe and Raw- 
don, and H. M. Howe, presented at Oct. 1913, meeting. 40c. 

24.566— BLAST FURNACE—Die dOnnwandigen Hochbfen. 
(Oest. Zeit. f. B. u. H., Oct., 4, 1913; 2% pp., illus.) 40c. 

24.567— BLAST-FURNACE GAS — The Cleaning of Blast 
Furnace Gas. (Bull. A. I. M. E., Dec., 1913; 34 pp., illus.) 
Discussion of paper by W. A. Forbes, previously indexed. 
60c. 

24.568— BLAST-FURNACE OPERATION with a Turbo- 
Blower, Notes on. S. G. Valentine. (Bull. A. I. M. E., Feb., 
1914; 7 pp.) 40c. 

24.569— BRIQUETTING—The Briquetting of Flue Dust in 
the United States by the Schumacher Process. Felix A. Vogel 
and A. M. Tweedy. (Bull. A. I. M. E., Dec., 1913; 6 pp., 
illus.) 40c. 

24.570— BRIQUETTING—The Scoria Process for the Manu¬ 
facture of Fine-Ore Briquettes, Flue-Dust Briquettes, and 
Slag Brick for Building Purposes. (Bull. A. I. M. E., Dec., 
1913; 5 pp.) Discussion of paper by E. Stiitz, previously in¬ 
dexed. 40c. 

24.571— BRIQUETTING—The Use of Nodulized Ore in the 
Blast Furnace. (Bull. A. I. M. E., Dec., 1913; 6 pp.) Dis¬ 
cussion of paper by R. H. Lee, previously indexed. 40c. 

24.572— CANADA—The Production of Iron and Steel in 
Canada During the Year 1912. John McLeish. (Can. Dept, 
of Mines, Mines Branch, 1913; 39 pp.) 

24.573— CAST IRON—Die magnetischen Eigenschaft.en von 
Gusseisen. E. Gumlisch. (Stahl u. Eisen, Dec. 25, 1913; 3% 
pp.) The magnetic properties of cast iron. 40c. 

24,573a—CHEMICAL L.\BORATORY—The Importance of 
the (Zlhemlcal Laboratory in the Manufacture of Iron and Steel. 
L. Ritter. (Excavating Engr., Jan., 1914; 1% pp., illus.) 40c. 

24.574— ELECTRIC FURNACE—The Rennerfelt Electric 
Furnace. Axel Sahlln. (Iron and Coal Tr. Rev., Dec. 19, 1913; 
li pp., illus.) 40c. 

24.575— ELECTRIC SMELTING—Notas sobre el estado 
actual de la metalurjlca termoelectrica en Europa. Juan 
Blanquier. (Bol. Soc. Nac. de Mineria, July and Aug., 1913; 
70 pp., illus.) 

24.576— FOUNDRY—Die moderne Kernmacheris. Wagner. 
(Eisen Zeitung, Nov. 1, 8, 15, 22, 29, and Dec. 6, 13, 20, and 
27, 1913; 1714 PP-. illus.) Modern core making. 

24.577— FOUNDRY—Oxv-Acetylene Welding and Cutting 
as Applied to the Foundry. H. P. Harding. (Am. Foun- 
drymen’s Assn., 1913; 19 pp., illus.) 

24.578— FOUNDRY—Vital Points in Good Foundry Prac¬ 
tice. J. J. Wilson. (Am. Foundrymen’s Assn., 1913; 3 pp.) 

24.579— MARTIN FURNACES—Kippbare MartinSfen. Can- 
aris. (Feuerungstechnik, Jan. 15, 1914; 3% PP-, illus.) Tilt¬ 
ing Martin furnaces. 40c. 

24.580— NOVA SCOTIA—A Sketch of the Development of 
Present Operations in the Iron and Steel Industry of Nova 
Scotia. C. L. Cantley. (Trans. Can. Min. Inst., 1913; 41 pp.) 

24.581— OPEN-HEARTH STEEL WORKS. Calculating Cost 
of Production in. C. Canaris. (Iron and Coal Tr. Rev., Jan. 
24, 1914; % p.) From Stahl u. Eisen. 40c. 

24.582— OXIDATION—Over-Oxidation of Steel. (Bull. A. I. 
M. E., Dec., 1913; 12 pp.) Discussion on paper by W. R. 
Shimer and F. O. Klchline, previously indexed. 40c. 

24.583— PROGRESS IN U'12—Das ElsenhUttenwesen im 
Jahre 1912. B. Neumann. (GlUckauf, Dec. 20 and 27. 1913; 
15 pp.) The metallurgy of iron in 1912. 60c. 

24.584— RAILS—The American Steel-Rail Situation. Rob¬ 
ert W. Hunt. (Bull. A. I. M. E., Feb. 1914; 4 pp.) 40c. 

24.585— SHEET IRON—Ueber Gtiteproben an Blechen. J. 
Klein. (Stahl u. Eisen, Jan. 22, 1914; 3 pp.) On quality 
tests of sheet iron. 40c. 

24.586— SILICON STEEL—Grain Growth in Silicon Steel. 
W. E. Ruder. (Bull. A. I. M. E., Dec., 1913; 18 pp., illus.) 40c. 

24,587—STEEL WORKS — Die Erweiterungsbauten des 
Hochofenwerkes Lilbeck. Ernst Arnold. (Stahl u. Eisen, 
Dec. 11 and 18, 1913; 14 pp., illus.) Additions to and new 
construction of the LUbeck iron works. 60c. 

24.588— TIN PLATE—Die neuere Entwicklung des Weiss- 
blechgeschaftes. (Stahl u. Eisen, Jan. 22, 1914; 8 pp.) Re¬ 
cent development of the tin plate business. 40c. 

24.589— WORKING CONDITIONS and Efficiency in Amer¬ 
ican Steel Works as Affected by the Speed and Severity of 
the Work. (Iron and Coal Tr. Rev., Oct. 17, 1913; 2% pp.) 
Continuation of article previously indexed. 40c. 

LEAD AND ZINC 

24.590— COLORADO—Zinc Extraction from Colorado Sul¬ 
phide Ores. Frank L. Wilson. (Min. and Eng. Wld., Feb. 14, 
1914; 1 p.) 20c. 

24.591— electric SMELTING — Copper Matte and Base 
Bullion from an Electric Spelter Furnace. E. W. Hale. 
(Min. and Sci. Press. Dec. 20, 1913; 1% PP-) 20c. 

24.592— ELECTRIC SMELTING—Elettrometallurgia dello 
Zinco. Process! elettrotermlcl. (Rassegna Mineraria, Dec 
16, 1913; PP.> illus.) 40c. 

24.593— JOPLIN DISTRICT—Why Mining at Joplin Does 
Not Languish. (Eng. and Min. Journ., Jan. 24, 1914; 1% 
pp.) 20c. 

24.594— METALLURGY—Improvements in the Metallurgy 
of Zinc. G. C. Stone. (Advance copy, Am. Electrochem. Soc., 
Apr., 1914; 7 pp.) 

24.595— MISSOURI—The Disseminated Lead District of 
Southeast Missouri. H. J. Cantwell. (Eng. and Min. Journ., 
Jan. 31, 1914; 314 PP., illus.) 20c. 

24.596— SULPHIDE ORES—The Successful Treatment of 
Zinc Sulphide Ores. Frank L. Wilson. (Can. Min. Journ., 
Feb. 15, 1914; 1 p.) 20c. 

24.597— TTNITED .STATES—Lead in 1912. C. E. Siebenthal. 
(Advance chapter from Mineral Resources of the U. S., 1912; 
42 pp. illus.) 

24.598— ZINC-ORE TREATMENT—Neuere maschlnentech- 
nische Anlagen im Zlnkhtittenbetrleb. Max Kahr. (Metall 
u. Erz, Nov. 22, 1913; 13% pp., illus.) 40c. 

OTHER METALS 

24.599— ALUMINUM—Die Aluminiumerze des Bihargeblr- 
ges und Ihre Entstehung. Pauls. (Zeit. f. prakt. Geol., Dec., 
1913; 51 pp., illus.) The aluminum ores of the Bihar Moun¬ 
tains and their genesis. 

24.600— COBALT—Preliminary Experiments on the Metal 
Cobalt and Its Alloys. H. T. Kalmus. (Trans. (Han. Min. 
Inst., 1913; 16 pp.) 

24.601— MANGANESE — Die Bedeutung der Mangan- und 
ft^nganeisenerze fOr die deutsche Industrie. Scheffer. 
(Glilckauf, Dec. 13, 20 and 27; 31% pp.) The Importance of 
manganese and manganiferous iron ores to the German in¬ 
dustry. $1.20. 

24.602— MONAZITES from Some New Localities. Sydney 
J. Johnstone. (Journ. Soc. Chem. Ind., Jan. 31, 1914; 5% 
pp.) 

24.603— MONEL METAL—Some Notes on Monel Metal. 
William Campbell. (Trans. Can. Min. Inst., 1913; 16 pp., 
illus.) 

24.604— NICKEL—HUttenprozesse fiir Nickelgewinnung. A. 
Rezehulka. (Centralbl. d. H. u. W., Dec. 15, 1913; 1 p.) 40c. 

24.605— NICKEL DEPOSITS in the Urals. H. W. Turner. 
(Bull. A. I. M. E., Feb., 1914; 7 pp., illus.) 40c. 

24.606— QUICKSILVER—The Genesis of the Mercury De¬ 
posits of the Pacific Coast. J. Allen Veatch. (Bull. A. I. M. 
E., Feb., 1914; 18 pp.) 40c. 

24.607— RADIUM MARKET CONDITIONS. E. de Hautpick. 
(Min. Journ., Jan. 24, 1914; 1% pp.) 40c. 

24.608— RADIUM PRODUCTION in Australia. (Min. Journ., 
Nov. 29, 1913; 1% pp.) 40c. 

24.609— TIN—Electric Tin Smelting. (Eng. and Min. Journ., 
Jan. 17, 1914; 1% pp.) Prom Revlsta Minera; experiments 
by H. Harden. 20c. 

24.610— TIN—The Treatment of Tin Ores in Cornwall. 
Horace G. Nichols. (Bull. Nos. Ill and 112, I. M. M., 1913; 
20% pp.) Discussion on paper previously indexed. 

24.611— TIN MINING in Bolivia, G. W. Wepfer. (Min. 
and Sci. Press, Feb. 7, 1914; 4% pp.) 20c. 

NO.VMETALLIU MINERALS 

24.612— ALUNITE—The Production of Alunite in Austra¬ 
lia. (Min. and Eng. Rev., Jan. 5, 1914; 1% pp.) 40c. 

24.613— CANADA—The Production of Cement, Lime, Clay 
Products, Stone and Other Structural Materials in Canada 
During 1913. John McLeish. (Can. Dept of Mines, Mines 
Branch, 1913; 64 pp.) 

24.614— CLAY AND SHALE DEPOSITS of the Western 
Provinces of Canada. Heinrich Rles. (Trans. Can. Min. Inst., 
1913; 10 pp.) 

24.615— FLUORSPAR in Kentucky and Illinois. Avery H. 
Reed. (Eng. and Min. Journ., Jan. 17, 1914; 1 p.) 20c. 

24.616— GAYLT'SSITE and Its Poslble Utilization. (Min. 
and Sci. Press, Feb. 7, 1914; IJ pp.) From report of Railroad 
Valley Co. 

24.61"—GRAPHITE—On the Origin of Graphite. John 
Stansfield. (Trans. Can. Min. Inst., 1913; 11 pp.) 

24.618— KAOLIN MINING OPERATIONS in the South. P. 
B. McDonald. (Min. and Eng. Wld., Feb. 7, 1914; 1% pp., 
illus.) 20c. 

24.619— MAGNESITE DEPOSITS in Euboea, Greece. James 
Hogg. (Trans. Min. Inst, of Scot., Vol. XXXVI, Part 1, 1913; 
21 pp., illus.) 

24.620— MARBLE—Quarrying Marble at Phenlx, Missouri. 
B. B. Brewster. (Mine and Quarry, Jan. 1914; 6 pp., illus.) 
20c. 

24.621— MICA—Marketing and Manufacture of Mica. S. O. 
Fillion. (Can. Min. Inst., 1913; 7 pp.) 

24.622— OZOKERITE—Die Entstehung des Erdwachses. 
Marcussohn and Schliiter. (Chem.-Ztg., Jan. 15, 1914; 1% 
pp.) The origin of ozokerite. 40c. 

24.623— PHOSPHATE DISTRICT OP SAPAGA, Topography 
and Geology of the. John Ball. (Egypt Ministry of Finance, 
Surv. Dept., Paper No. 29, 1913; 34 pp., illus.) 

24.624— SALTPETER—La fuerza Motriz en la Industria 
salitrera. Belisarlo Diaz Ossa. (Bol. Soc. Nac. de Mineria, 
July and Aug., 1913; 3% pp.) 

24.625— TURQUOISE—The Technology of the Turquoise. 
Joseph E. Pogue. (Min. and Sci. Press, Feb. 14, 1914; 2% 
pp.) 20c. 

PETROLEUM AND NATURAL GAS 

24,626—ALBERTA—Oil Prospects in Alberta. E. 
Cunningham Craig. (Min. Journ., Jan. 31, 1914; 2% pp,) 
dress before Royal Colonial Institute. 40c. 

H. 
Ad- 
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24.627— LAW—An Oil-Land Law. Georg^e Otis Smith. 
(Advance copy, A. I. M. B., Feb., 1914; 4 pp.) 

24.628— MID-CONTINENT FIELDS, Foreign Capital in 
the. H. G. James. (Petrol. Rev., Nov. 15, 1913; 2 pp.) 40c. 

24.629— ROUMANIA—Die Erdttlindustrie im Rtimanlen. 
Schulz. (GlUckauf, Jan. 31, 1914; 11 pp., illus.) Roumania’s 
petroleum industry. 40c. 

24.630— UNITED STATES—Petroleum in the United States 
in 1913. (Eng. and Min. Journ., Jan. 17, 1914; 6 pp.) Covers 
Illinois, California, Texas and Louisiana and Midcontinental 
field. 20c. 

ECONOMIC GEOLOGY—GENERAL 

24.631— BRITISH COLUMBIA—Mineral occurrences in the 
Lower Mackenzie Basin. Chas. Camsell. (Min., Eng. & Elec. 
Rec., Dec., 1913; 3^ pp., illus.) 20c. 

24.632— GEORGIA—Geologic Folio of the United States, 
Ellijay Folio. Georgia, North Carolina, Tennessee. Laurence 
Laforge and W. C. Phalen. (U. S. GeoL Surv., 1913; 17 pp„ 
illus.) 

24.633— ONTARIO—On the Origin and Structure of the 
Carbonaceous Schists of the Lake of the Woods. C. W. 
Greenland. (Trans. Can. Min. Inst., 1913; 15 pp., illus.) 

24.634— PERSIA—The Geology and Mining Possibilities of 
Northwestern Persia and Karadagh. Charles A. Brouard. 
(Min. Journ., Nov. 29, 1913; 3% pp., illus.) 40c. 

24.635— RAMMELSBERG—Die Erzlagerstktte des Ram- 
melsberges. Wolff. (Preuss. Zelt. f. B. H. u. S., part 4, 
1913; 56 pp., illus.) The Rammelsberg ore-deposit. 

24.636— SILESIA—Zur Kenntniss der Entstehung von 
Stbrungen Im Steinkohlengebirge nach Besplelen aus dem 
Rybniker Revier. Friedrich Hirschfeld. (Zeit. d. Oberschles. 
B. u. H. Vereins, Dec., 1913; 6 pp., illus.) Concerning the 
knowledge of the origin of faults in the coal measures ac¬ 
cording to examples from the Rybnlk district. 

24.637— SULPHIDE ENRICHMENT—Recent Advances in 
the Study of Sulphide Enrichment. C. F. Tolman. (Min. and 
Sci. Press, Jan. 24, 1914; 2% pp.) , 20c. 

24.638— TUNIS—Formation des Gites M6tallif6res Tuni- 
siens. J. Berthier. (Bull. Soc. de I’lnd. Min^rale, Jan., 1914; 
10 pp., illus.) 

MINING—GENER.4L 

24.639— ACCIDENT PREVENTION at the Nevada Con¬ 
solidated. Lindsay Duncan. (Min. and Sci. Press, Feb. 14, 
1914; 2 pp.) Paper before Industrial Safety Conference, Uni¬ 
versity of Nevada, Jan. 27, 1914. 20c. 

24.640— ACCIDENTS—Mine Accidents and Their Relation 
to Management. Ralph D. Brown. (Coal Age, Nov. 22, 1913; 

pp ) 20c. 
24.641— ACCIDENTS—Mine Laws, Special Rules and the 

Prevention of Accidents. E. B. Wilson. (Proc. Lake Superior 
Min. Inst., Aug., 1913, 21 pp., illus.) 

24.642— AERIAL TRANSPORTATION at the Irvine Bank 
Mine, Queensland. (Eng. and Min. Journ., Jan. 17, 1914; 1 
p., illus.) 20c. 

24,613—ARGENTINA—Der Bergbau Argentlniens. ,,,Chr. 
Grotewold. (GlUckauf, Jan. 10 and 17, 1914; 12% pp., illus.) 
Mining in Argentina. 80c. 

24.644— AUSTRALIA—Some Features of Mining in the 
Central Mine. R. J. Donaldson. (Proc. Aust. Inst. Min. Engrs., 
No. 10, 1913; 9 pp., illus.) 

24.645— BLASTING—An Electric Time Fuse. E. LeRoy. 
(Min. and Sci. Press, Dec. 20, 1913; % p., illus.) 20c. 

24.646— BLASTING—Safety Priming Device. William W. 
Jones. (Eng. and Min. Journ., Feb. 21, 1914; % p.. Ulus.) 
20c. 

24.647— BOLIVIA—Mining in Bolivia in 1913. (Min. Journ., 
Jan. 31, 1914; 1 p., illus.) 40c. 

24.648— BRITISH COLUMBIA—Review of Development of 
1913. (Min., Eng. and Elec. Rec., Dec., 1913; 3% pp.) 20c. 

24.649— CANADA—The Production of Copper, Gold, Lead, 
Nickel, Silver, Zinc and Other Metals in Canada during the 
Calendar Year 1912. Cosmo T. Cartwright. (Can. Dept, of 
Mines, Mines Branch, 1913; 86 pp.) 

24.650— CHANGE HOUSE—The New Change House at Vul¬ 
can Mine. Floyd L. Burr. (Proc., Lake Superior Min. Inst., 
Aug., 1913; 13 pp., illus.) 

24.651— COMPRESSED AIR—Moisture in Compressed Air. 
A. Hofmann. (Power, Jan. 13, 1914; 2 pp.. Ulus.) Some ex¬ 
amples showing amount of moisture present at different tem¬ 
peratures and pressures, the Importance of cooling the air, 
the loss of work caused by moisture and the proportion of 
cooling water it requires. 20c. 

24.652— COMPRESSED AIR—Rock Drift for Air Receiver 
at Ernestine Mine. L. D. Davenport. (Eng. and Min. Journ., 
Jan. 31, 1914; § p., illus.) 20c. 

24.653— DIAMOND DRILLING at Treadwell, Alaska. A. 
Schoenberg. (Min. and Quarry, Jan., 1914; 2% pp.) 20c. 

24.654— DRILLING—Core Drilling. P. H. Moore. (Trans. 
Can. Min. Inst., 1913; 19 pp., illus.) 

24.655— DRILLING COSTS—Rock-Drill Air Consumption 
and Costs. E. G. Izod and E. J. Laschlnger. (Journ., So. 
Afr. Inst, of Engrs., Jan. 1914; 2% pp.. Ulus.) Discussion of 
paper previously Indexed. 

24.656— DRILLING PERFORMANCES at the Kenslco Dam, 
Catsklll Aqueduct System, New York. (Bull. A. I. M. E., 
Feb., 1914; 12 pp., illus.) 40c. 

24.657— EXPLOSION—Kennedy Mine Explosion. Lewis H. 
Eddy. (Eng. and Min. Journ., Jan. 24, 1914; % p.) Notes from 
evidence before the coroner’s jury. 20c. 

24.658— EXPLOSIONS—Notes on the Prevention of Dust 
and Gas Explosions in Coal Mines. Ceorge S. Rice. (Tech. 
Paper 56, U. S. Bureau of Mines. 1913; 24 pp.) 

24.659— EXPLOSIVES—The Use of Explosives and Their 
Substitutes in C!oal Mines. Samuel Shone. (Trans. Can. Min. 
Inst., 1913; 16 pp.) 

24.660— FIREDAMP DETECTION—Die Schlagwetterpfeife. 
Beyling. (GlUckauf, Dec. 12, 1913; 6% pp., illus.) The fire¬ 
damp whistle. 40c. 

24.661— FLOW OF WATER—Measuring a Pipe-Line Dis¬ 
charge. A. D. Gilchrist. (Proc. Aust. Inst. Min. Engrs., No. 
10, 1913; 4 pp.) 

24.662— GERMANY—Aus dem “Berlcht fiber die Lage der 
im Verein fUr die berg- und hUttenmfinnischen Interessen im 
Aachner Bezirk vertetenen Industriezweige wahrend des 
Jahres 1912.” (Zeit. d. Oberschles. B. u. H. Vereins, Dec., 
1913; 3% pp.) Excerpt from the report on the condition of 
the branches of industry connected with mining and metal¬ 
lurgical interests in the Aix-la-Chapelle district in 1912. 

24.663— HAULAGE—Electric Mine Haulage. Eric A. Lof. 
(Colliery Engr., Jan., 1914; 5| pp.) 40c. 

24.664— HOISTING—Electric Winding Plant at South Ken- 
mulr Colliery. W. M. Dunn. (Trans. Min. Inst. Scot., Vol. 
XXXVI, Part 1, 1913; 7 pp.. Ulus.) 

24.665— HOISTING ROPES—Ergebnisse der Sellstatlstik 
des oberschlesischen Blei-Zinkerzbergbaues. W. Nimptsch. 
(GlUckauf, Jan. 3, 1914; 4 pp., illus.) Results of hoisting- 
rope statistics of the Upper Silesian lead-zinc mines. 40c. 

24.666— ITALY—Bergbau und Hfittenindustrie Italiens im 
Jahre 1912. (GlUckauf, Jan. 31, 1914; 6% pp.) Italy’s mining 
and metallurgical industry in 1912. 40c. 

24.667— MANAGEMENT—Scientific Management and Min¬ 
ing. Hubert N. Stronck. (Colo. Sch. of Mines Mag., Jan., 
1914; 4% pp ) 

24.668— MAPS—Some Symbols Used in Mine Mapping. Wil¬ 
liam J. Crocker. (Min. and Eng. Wld., Nov. 29, 1913; 1% pp., 
illus.) 20c. 

24.669— MINE AIR—Englische Vorrichtungen zur PrUfung 
der Grubenluft auf Ihren Methangehalt. A. Thau. (GlUckauf, 
Dec. 20 and 27, 1913; 15% pp., illus.) English devices for 
testing mine air for its methane content. 60c. 

24.670— MINE FILLIN'^—Le Remblayage Hydraulique. A. 
France. (Ann. des Miness de Belgique, Vol. XVIII, No. 4, 1913; 
28 pp., illus.) 

24.671— MINING METHOD—Top Slicing at Bingham—1. 
D. W. Jessup. (Eng. and Min. Journ., Feb. 21, 1914; 2% pp., 
illus.) 

24.672— ORE BIN—A 700-Ton Ore Bin of Logs. W. L. Kids- 
ton. (Eng. and Min. Journ., Jan. 17, 1914; § p., illus.) 20c. 

24.673— PERU—Prospecting Conditions in Peru. Charles 
S. Haley and C. A. Rodegerdts. (Min. and Sci. Press., Dec. 
13 and 20, 1913; 10% pp., illlus.) 40c. 

24.674— PROSPECTING—The Problem of the Prospector. 
Arthur M. Swartley. (Eng. and Min. Journ., Jan. 24, 1914' 
3% pp ) 20c. 

24.675— PROSPECTING—What Is the Matter With P: os • 
pecting? A Symposium by a Number of Authors. (Min. and 
Sci. Press, Jan. 3, 17, 24 and 31, 1914; 15 pp.) 80c. 

24.676— PRUSSIA—Gewinnung der Bergwerke des Preus- 
sischen Staates im Jahre 1912. (GlUckauf, Nov. 29, 1913* 4% 
pp.) Output of the mines of the Prussian State in 1912. 40c. 

24.677— PUMPING—Deep Mine Pumping and Air Lifts. A. 
E. Chodzke. (Min. and Sci. Press, Jan. 17, 1914; 4 pp., illus.) 

24,678—RESCUE—Mine-Rescue Apparatus, and the Value 
of Mine Rescue Work. Francis A.spinall. (Trans. Can. Min. 
Inst., 1913; 13 pp.) 

24.679— RUSSIA—Russo-Asiatic Corporation. E. de Haut- 
pick. (Min. Journ., Jan. 31, 1914; 1% pp.) £0c. 

24.680— SAFETY RULES Applying to Surface Mining. 
Adopted by the Oliver Iron Mining Co. (Min. and Eng Wld. 
Feb. 7, 1914; 1% pp.) 20c. 

24,681—SAXONY—Der Bergbau des Konigreichs Sachsen 
im Jahre 1912. Abstract. (GlUckauf, Dec. 6. 1913- 4t4 no ) 
Mining in Saxony in 1912. 40c. ^ 

24.682— SHAFT—The Globe Drop Shaft. William J. 
Smitham. (Eng. and Min. Journ., Jan. 24, 1914; % p.) 20c. 

24.683— SHAFT SINKING Under Difficulties. Charles A 
Hirschberg. (Compressed Air, Jan., 1914; 2 pp., illus.) 20c. 

24.684— SHAFT TIMBERING in Butte Copper Mines 
Claude T. Rice. (Min. and Eng. Wld., Oct. 18, Nov. 1 8 22 
Dec. 6, 20 and 27, 1913; 25 pp., illus.) $1.20. ’ 

24.685— SIGNALING—Die Zuverldssigkeit der elektrisch- 
akustischen Signaleinrichtungen Im Bergwerksbetriebe H 
Kliver. (GlUckauf, Jan. 24, 1914; 5% pp., illus.) 40c. 

24,686—SKIPS—Different Types of Skips Used at Butte. 
Claude T. Rice. (Ilin. and Eng. Wld., Jan. 31, 1914* 5t nn 
Ulus.) 20c. . -a pp. 

24,687—SOUTH AUSTRALIA—A Review of Mining Opera¬ 
tions in the State of South Australia during the Half-Year 
Ended June 30, 1913. F. C. Ward, Sect, of Mines, 1913; 46 pp.. 
Ulus. 

24.688— STE-\M-SHOVEL OPERATION. C. M. Haight. 
(Eng. and Min. Journ., Feb. 14, 1914; 2 pp.) 20c. 

24.689— STORING—Underhand Sloping with Square Sets 
as Practiced in the Broken Hill Proprietary Mine J C 
Coldham. (Proc. Aust. Inst. Min. Engrs. No. 10, 1913* 13 pp 
illus.) 

24.690— SURVEYING—Field Notes for an Underground 
Survey. C. C. Richards. (Bull. Can. Min. Inst., Jan., 1914- 
15 pp.) 

24.691— TELEPHONY—A Wireless System of Telephony 
for Coal Mines. (Coal Age, Jan. 31, 1914; 1% pp.. Ulus.) 20c. 

24.692— TIMBER—Use and Abuse of Wood in Anthracite 
Mining. E. E. Rueter. (Coal Age, Feb. 21, 1914; 3% pp.. 
Ulus.) Suggestions regarding best time to cut and season 
wood, the selection of certain species for particular condi¬ 
tions, etc. 20c. 

24.693— TIMBERS—The Preservation of Mine Timbers. 
Samuel A. Jones. (Trans. Can^ Min. Inst., 1913; 7 pp.) 

24.694— TRANSPORTATION—Electric Traction in Mines, 
Especially Copper Mines. Charles Legrand. (Bull. A. I. M. E.. 
Feb., 1914; 4 pp.) 40c. 
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24.695— TRESTLES—Typical Coal Trestles. William Wal¬ 
lace. (Eng. and Min. Journ., Feb. 21, 1914; 1 p., illus.) 20c 

24.696— TUNNEL—The Oneida No. 2 Anthracite Tunnel. 
M. C. Reed. (Coal Age, Feb. 21, 1914; 2 pp., illus.) From 
Mine and Quarry. 20c. 

24.697— TURKEY—Notes on Mines in the Ottoman Empire. 
G. Maitland Edwards; also discussion. I. M. M., Rull. Nos. Ill 
and 112, 1913; 18i^ pp.) 

24.698— UNDERGROUND TRANSPORTATION—Les Trans- 
ports Souterrains. F. Defize. (Rev. Unlv. des Mines, Nov., 
1913; 32 pp., illus.) 

24.699— VENTILATION at Cripple Creek. S. A. Worcester. 
<Eng. and Min. Journ., Jan. 17, 1914; pp.) 20c. 

24.700— VENTILATION of Mines, The. William Pile. 
(Journ. So. Afr. Inst, of Engrs., Jan., 1914; 1 p.) Discussion 
of paper previously indexed. 

24.701— WIRE-ROPE SOCKETS—White-Metal Wire-Rope 
Sockets Used in Mining. (Eng. and Min. Journ., Feb. 14, 1914; 
1% PP-. illus.) From Sci. and Art of Min. 20c. 

MINING LAW 

24.702— INSURANCE—Nevada Industrial Insurance Act Ap¬ 
plied to Mining. Albert G. Wolf. (Eng. and Min. Journ., Feb. 
7, 1914; % p.) 20c. 

24.703— REVISION of the Mining Law—Discovery. William 
E. Colby. (Min. and Sci. Press, Feb. 7, 1914; 4% pp.) 20c. 

24.704— WORKMEN’S COMPENSATION—Ontario Work¬ 
men’s Compensation Act. (Eng. and Min. Journ., Feb. 14, 
1914; IVi PP) 20c. 

ORE DRESSING—GENERAL 

24.705— CRUSHIN(3—Car-Transfer System in Rock House. 
(Eng. and Min. Journ., Jan. 17, 1914; 1 p., illus.) 20c. 

24.706— CRUSHING—Dewatering Feed for Hardinge Mill. 
Donald F. Irvin. (Eng. and Min. Journ., Jan. 24, 1914; 1 p., 
illus.) 20c. 

24.707— CRUSHING—Eine Neuerung auf dem Gebiete der 
Hartzerkleinerung. (Chem.-Ztg., Jan. 27, 1914; % P-> 
A novel crusher for hard material claimed to avoid the 
shortcomings of jaw and gyratory crushers. 40c. 

24.708— CRUSHING—Hardinge vs. Chilean Mills. Discus¬ 
sion. H. W. Hardinge. (Eng. and Min. Journ., Jan. 24, 
1914; 2 pp., illus.) 20c. 

24.709— WET CONCENTRATION—Some Early Notes on 
Surface-Tension Action in Wet Concentration. H. E. T. Haul- 
tain. (Trans. <i!an. Min. Inst., 1913; 22 pp.) 

METALLURGY—GENERAL 

24 710—ELECTRIC SMELTING — Notas sobre el estado 
actual de la metalurjla termo-electrica en Europa. Juan 
Blanquier. (Bol. Soc. Nac. de Mineria, July and Aug., 1913; 
70 pp., illus.) 

24.711— electrochemistry—Sources of Direct Current 
for Electrochemical Processes. F, D. Newbury. (Advance 
copy. Am. Electrochem, Soc., Apr., 1914; 11 pp.) 

24.712— ELECTROLYTIC DEPOSITION—The Power Prob¬ 
lem in the Electrolytic Deposition of Metals. H. E. Longwell. 
(Advance copy. Am. Electrochem. Soc., Apr., 1914; 12 pp., 
illus.) 

24.713— FLAMELESS COMBUSTION--Flammenlose Ober- 
flachenverbrennung. Fritz Krull. (Oest. Zeit. B. u. H., Dec. 
13 and 20, 1913; 6% pp.) 80c. 

24.714— SLAG—Graphic Solution of Slag Composition. 
Donald M. Liddell. (Eng. and Min. Journ., Feb. 7, 1914; 2 
pp.. illus.) 20c. 

FUELS 

24,715—BITUMINOUS COAL—Ueber naturliche Vergasung 
bituminSser Kohlen. Schmatolla. (Chem.-Ztg., Jan. 13, 1914; 
1% pp.. illus.) On natural gasification of bituminous coal. 
40c. 

24 716—BLAST-FURNACE AND COKE-OVEN GASES — 
Die Verwendung von Hochofen und Koksofengas in der 
HUttentechnik. Steck. (Feuerungstechnik, Dec. 1, 1913; 4 
pp., illus.) The application of blast-furnace gas and coke- 
oven gas in the metallurgical industry. 40c. 

24,717—ECONOMICAL BURNING of Fuel. (Power, Feb. 
24, 1914; 2 pp.) Abstract of paper by J. P. Greenwood be¬ 
fore Pract. Refrigerating Engrs. Assn. 20c. 

24.718— GAS PRODUCER—The Slagging Gas Producer. 
William Hutton Blauvelt. (Bull. A. I. M. E., Dec., 1913; 6 
pp.) 40c. 

24.719— GASES—Ueber die Verwendung der Hochofengase 
und Kokesofen gase in anderen Betrieben. K. Elligen. 
(Stahl u. Eisen, Dec. 11, 1913; 6% pp., illus.) On the appli¬ 
cation of blast-furnace gases and coke-oven gases in works 
other than where produced. 40c. 

24 720—OIL FUEL—Specifications for the Purchase of Oil 
as Used by the Government. J. J. McIntosh. (Power, Jan. 
13, 1914; 2 pp., illus.) 

24,721—PRODUCER GAS—Die Entwicklung der Fernver- 
sorgungsanlage fiir Generatorgas in Staffordshire. (GlUck- 
auf, Jan. 31, 1914; 2S pp.) Development of the long-dist¬ 
ance supply plant for producer gas in Staffordshire, Eng. 
40c. 

24 722—PULVERIZED COAL—The Use of Pulverized Coal 
as a Fuel for Metallurgical Furnaces. (Bull. A. I. M. E. Dec., 
1913; 7 pp.) Discussion of paper by H. R. Barnhurst, pre¬ 
viously Indexed. 40c. 

24 723_PULVERIZED COAL—The Use of Pulverized Coal 
in Metallurgical Furnaces James Lord. (Proc. Engrs.' Soc. 
West. Penn., Oct.. 1913; 54 pp.) 

24 724_WASTE HEAT—Die Adwarmeverltiste in Kess- 
sanla’gen fUr feste Brennstoffe. Pradel. (Feuerungstechnik, 
Jan 1, 1914; 7 pp.) The waste-heat losses in boiler furnaces. 
80c.‘ 

24,725—WATER IN FUELS—Die Wasserbestlmmung in 
festen und fiiissigen Brennstoffen durch Destination mit 
Hylol. Schlapfer. (Zeit. f. angew. Chem., Jan. 27, 1914; 4 pp., 
illus.) Water determination in solid and liquid fuels by dis¬ 
tillation with Hylol. 40c. 

MINING AND METALLURGICAL MACHINERY 

24.726— AGITATOR—Ein neuer elektromagnetlscher RUh- 
ner. Wegellus. (Zeit. f. angew. Chem., Dec. 5, 1913; 1% pp., 
illus.) A new electromagnetic agitator. 40c. 

24.727— AIR COMPRESSORS — The Testing of Air Com¬ 
pressors. H. Keay Pratt. (Colliery Guardian, Jan, 9 and 16, 
1914; 3% pp.. illus.) 60c. 

24.728— BOILER FURNACES—Neuerungen an Feuerung- 
sanlagen fiir feste Brennstoffs. Pradel. (Feuerungstechnik. 
Jan. 1, 1914; 4% pp., illus.) Innovations in boiler furnaces 
for solid fuel. 40c. 

24.729— BOILER REPAIRS—Repairs to Boilers by Oxy- 
acetylene Welding—I. J. F. Whiteford. (Am. Mach.. Feb. 19. 
1914; 2% pp.) 20c. 

24.730— BOILERS—Ueber Schnabel-Bone Kessel. Essich 
(Feuerungstechnik, Jan, 1, 1914; 2V^ pp., illus.) On Schnabel- 
Bone boilers. 40c. 

24.731— CONVEYORS at a Chinese Coal Field, (Engineer. 
Jan. 16, 1914; 1% pp., illus.) 40c. 

24.732— ELECTRIC POWER—Safety Rules—Electrical In¬ 
stallation. (Eng. and Min. Journ., Feb. 14, 1914; 1% pp.) 
From Inland Steel Co.’s book of rules. 20c. 

24.733— ELECTRIC POWER—The Safety of Underground 
Electrical Installations. C. M. Means. (Advance copy, A. I 
M. E., Feb., 1914; 4 pp.) 40c. 

24.734— ELECTRIC SHOVELS—The Application of Elec¬ 
tric Motors to Shovels. H. W. Rogers. (Bull. A. I. M. E.. 
Feb., 1914; 11 pp., illus.) 40c. 

24.735— GAS ENGINE—The Development of the Gas En¬ 
gine in England and Its Adaptation to the Generation of 
Power at Collieries and Ironworks. T. C. Wild. (Coll 
Guard., Feb. 6, 1914; 23 pp., illus.) Paper before Midland Inst, 
of Min., Civ. and Meehan. Engrs. 40c. 

24.736— GAS ENGINES—Steigerung der specifischen Leis- 
tung von Viertaktgasmaschlnen. Hellmann. (Zeit. d. Vereines 
Deutsch Ing., Jan. 17, 1914; 3 pp., illus.) Augmentation of the 
specific efficiency of four-cycle gas engines. 

24.737— GAS FURNACES—Points in the Constrqction of 
Gas-Fired Tempering, Hardening, Annealing and Melting Fur¬ 
naces. (Iron and Coal Tr. Rev., Dec. 26, 1914; % p.. Ulus.) 
Paper before Brit. Instn. of Gas Engrs. 40c. 

24.738— GAS POWER—Evolution of Suction-Gas Power in 
Western Australia. J. C. Auldjo. (Min. and Sci. Press. Jan. 
17, 1914; 1 p., illus.) 20c. 

24.739— LOCOMOTIVES—The Use of Gasoline Locomotives 
in Coal Mines. A. Rotteleur. (Trans. Can. Min. Inst.. 1913: 6 
pp., illus.) 

24.740— OIL-BURNING-FURNACE DESIGN. J. J. McIntosh. 
(Power, Feb. 3, 1914; 2^4 pp., illus.) 20c. 

24.741— POWER PLANT—Development of the Ocampo 
Power Plant of Sierra Cons. Mines Co. Robert Linton (Eng 
and Min. Journ., Feb. 21, 1914; 4% pp., illus.) 20c. 

24.742— -PUMPS AND PANS—Notes on the Theory of Cen¬ 
trifugal Pumps and Ventilating Fans. A. S. ©streicher 
(Journ. So. Afr. Inst, of Engrs., Jan., 1914; IVj PP.) Discus¬ 
sion of paper previously Indexed. 

24.743— RESCUE APPARATUS — Important Report on 
Rescue Apparatus by Doncaster Coal Owners’ Committee. (Coll 
Guard., Jan. 23, 1914; 2% pp.) 40c. 

24,743a—ROASTING FURNACE—New Large-Type Her- 
reshoff Roasting Furnace. (Eng. and Min. Journ., Jan. 31, 
1914; 2 pp.. Ulus.) 20c. 

SAMPLING AND ASSAYING 

2L744-—ARSENIC DETERMINATION—Eine Schnellmethode 
zur Bestimmung des Arsens in Schwefelsdure und Salzsaure. 
Koelsch. (Chem.-Ztg., Jan. 1, 1914; % p.) A rapid method for 
the determination of arsenic in sulphuric and in hydrochloric 
acids. 40c. 

24,745—GAS ANALYSIS—Errors in Gas Analysis Due to 
Assuming that the Molecular Volumes of all Gases are Alike. 
George A Burrell and Frank M. Seibert. (Tech. Paper, U. S. 
Bureau of Mines, 1913; 16 pp.) 

- 24^46-—ORE TESTING—Eqiulpment of Plant of California 
Ore Testing Co. Lewis H. Eddy. (Eng. and Min. Journ., 
Feb. 14, 1914; 1% pp., illus.) 20c. 

24,747-—SILICA—The Dehydration and Recovery of Silica 
in Analysis. F. A. Gooch, F. C. Rackert, S. B. Kuzlrlan. (Am. 
Journ. of Sci., Dec., 1913; 7 pp.) 60c. 
„ ,24,748-—"TITANIUM IN IRON—The Use of the Ammonium 
Salt of Nltrosophenylhydroxylamlne (“Cupferron”) in the 
Quantitative Separation of Titanium from Iron. W'^UUam M. 
Thornton, Jr. (Am. Journ. of Sci., Feb., 1914; 6 pp.) 60c. 

INDUSTRIAL CHEMISTRY 

24.749— BOILER WATER—Softening Boiler Feed Water 
E. H. Robie. (Power, Feb. 3, 1914; 3 pp.. Ulus.) 20c. 

24.750— COKE BY-PRODUCTS—Ueber die neueren Systems 
der Teerscheldung und der Gewlnnung von schwefelsaurem 
Ammonlak aus den Kohlengasen. (Bergbau, Nov. 6 and 20, 
Dec. 11 and 18, 1913; 8% PP.) Continuation of article previ¬ 
ously indexed. 

24.751— ELECTROCHEMISTRY—The Speed River (Alaska) 
Electro-Chemical Project. W. P. Lass. (Min. and Sci. Press, 
Jan. 31, 1914; 3% pp.) 20c. 

24.752— FERTILIZERS—Die KOnstllchen Diingemlttel und 
Ihre Bedeutung fOr die Weltwlrtschaft. Kubierschky. (Zeit. f. 
angew. Chem., Dec. 6, 1913; 8% pp.) Artificial fertilizers 
and their Importance in the world’s economics. 

24.753— PHOSPHATES—The Solubility of Mineral Phos¬ 
phates in Citric Acid. G. S. Robertson. (Journ. Soc. Chem. 
Ind., Jan. 15, 1914; 3 pp.) 


