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(urea two miles by road. A 3-ft. gage eleetrie railroad eonneets 
dated the wharf with the smelter and the reduction works with 
ixion, the mines, the total length of connecting tracks being 

41/2 miles. The mines are at considerable elevation above 
tidewater, which necessitated building a switchback in 

Con- the line between the smelting plant and the wharf. The 
[l)idly direct haul from the main mine-haulage way to the 
:ed to works is t»6()d ft. Hauling will he done by 42-ton Bald- 
minoc wiii-Wi'stioirhoiise electric locomotives drawing ore cars 

Sills lIlimicN Cllkk V.pl Link .Illy Tiil Dam at Falls Cllek Nov. 13 
The piiiD line is built of wooiUmi stavos; the dam is rook-filled cribwork. 

more than 2% copiiiM’ have been devt'lojied; and inci¬ 
dentally a much larger tonnage of lower-grade ore. The 
Cranhy company has recently acquired other mines along 
the coast of British Columbia, which will later slii]) ore 
to the new works, and there are ])ossihilities of custom 
tonnage. Because of the higher tenor of the Hidden 
Creek'^ores, the new works of 2000 tons daily capacity 
will produce as much cojqier as the older ])lant at (irand 
Forks, B. C., which smelts more than double this ton- 

11 age. 
The works arc on Cranhy Bay, formerly called Goose 

Bay, an indenture in the western shore of Hastings Arm, 
which, with Alice Arm, merges into Observatory Inlet. 
The Burniston range of mountains, rising to an elevation 
of 5710 ft., separates Observatory Inlet from Portland 
Canal; the mines and reduction works are on the eastern 
foothills of this range. The settlement is called xVnyox, 
and being on deep water is directly accessible to ocean¬ 
going steamers. There are usually two steamers that 
arrive weekly from Vancouver. 

The mines are one mile in a direct line from Anyox; 

The ore is chalco])yrite and pyrite in slates and schists. 
Two distinct orehodies have been opened, one yielding 
heavy suliihide and the (rther siliceous sulphide ore. To 
date,' workings consisting of 40,600 ft. of diamond drill¬ 
ing, 17.400 ft. of tunnels, and 4200 ft. of raises have 
develo])ed 8,000,000 tons of ore containing more than 2% 
copper and 15,000,000 tons of ore containing over 11/2% 
copjHW. Electric haulage is used in the mines, in which 
no timbering is recjuired. 

Ground clearing at the works site was begun about 
one year ago, and the first work <*onsisted in cutting down 
and burning the forest growth. Hydraulic grading was 
used in excavating in loose ground, the accompanying 
view of the smelter site showing a monitor in operation 
on the cleared ground. The progress of construction 
work mav he gagt'd from the progress pictures in this 
week’s “Photographs From the Feld” which show succes¬ 
sive stages in the erection of the main smelter building. 

The ore from the mines will be weighed in the 25-ton 
cars on a 40-ft. 80 ton capacity track scale, thence will 
he dumped into the ore bins of 8000 tons capacity over 
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the tops of which the tracks from the mine line run. The 
ore will be drawn from the bottom of these bins into the 
charge cars, running on a track 35 ft. below the grade of 
the mine track. 

The furnaces, of which there are three, are 50 in. wide 
by 30 ft. long, and are the regular type of rectangular 
water-jacketed matting furnace made % the Traylor En¬ 
gineering & Mfg. Co. The furnaces are provided with 
41/^-in. tuyeres at 10-in. centers. The slag tap is at 

Map Showing Location of TTiddkn Creek Properties 
Smelter site is at mouth of Falls Creek: mine claims are 

indicated by square or irregular outline. 

the side. The converter room is in one end of the main 
smelter building, in which are three converter stands. 
The converters of the Great Falls type are 12 ft. in diam¬ 
eter. 

The downtakes from the furnaces, and the flue from 
the converter hoods, lead into a large dust chamber at 
the side of the main smelter building. From the center 
of the chamber the main flue leads up the hill to the 
reinforced-concrete stack 22 ft. in diameter by 153 ft. 
high, the top of which is about 300 ft. above the fur¬ 
naces. 

The Granby company has secured from the British 
Columbia government the right to reclaim a large area 
of ground by filling in a shallow-water area in Granby 
Ray directly in front of the smelter site with slag. Thus 
is a convenient dumping ground for the slag obtained, 
and as the dump grows, the area of the company’s new- 
made land will gradually increase. 

T’ower will be generated at a hydro-electric plant, on 
Granby Bay, just below the smelter site. The water of 

Falls Creek will be impounded by a crib and rock-filled 
dam, one mile back of the smelter. A 6-ft. wooden-stave 
pipe will convey the water from the reservoir to the Pel- 
ton wheels in the power house, at an available head of 
400 feet. The power-house equipment includes two electric 
generators, of 938 kv.-a., with exciters; two motor- 
generator sets of 300 kw. each; three ('oiinersville blow¬ 
ers, with Pelton buckets on flywheel of blowers, with a 
capacity of 48,000 cu.ft. of free air per min., supplied at 
3 lb. pressure; and a Xordberg blowing engine, with a 
capacity of 21,500 cu.ft. of free air per min., at a pres¬ 
sure of 16 lb. A Xordberg compressor is also installed in 
the building, which has a capacity of 4000 cu.ft. per 
min, at 100 lb. pressure. The blowing engine and com¬ 
pressor are provided with buckets on the flywheel, the 
same as the blowers. 

The company will, for the present, secure coke and 
such coal as is needed, from the Prow’s Xest Pass mines, 
in southwestern Alberta and also from mines near Ta¬ 
coma, Wash. Later there is a possibility that the com¬ 
pany will get its coal from a region southeast of the 
Portland Cement district, and there is another de¬ 
posit on the northern part of Graham Island, both of 
which places will supply coking coal of excellent quality. 
Fuel from either of these sources will be cheaper than 
Crow’s Xest Pass fuel, which has to be hauled a con- 

GROUND I’lan of Hidden Creek Smelter 
The four lines running from power house to smelter building 

indicate blast pipes for furnaces and converters. 

siderable distance by rail from the mines to the British 
Columbian coast. Limestone for flux will come from a 
deposit on the Portland Canal 25 miles below Stewart. 

The company has built a town, Anyox, near the 
smelter, and a good sized camp at the mines. A hundred 
cottages, with mess and sleeping quarters for 600 men, 
with all modern conveniences, have been built for housing 
employees. Besides these cottages, there is an office build¬ 
ing, telegraph office, custom office, recreation hall, hotel, 
a school for the children of emjiloyees in charge of a 
woman teacher, and a hosjiital. The government tele- 
grajih line to Stewart, on the Portland Canal, close to 
the International Boundary, passes through Anyox. The 
photographs illustrating this text, and the pages of “Pho¬ 
tographs from the field,” \fhich follow, show the extent 
and rate of progress of the work done in this farthest 
north reduction works on the American continent. These 
notes are published through the courtesy of W. A. Wil¬ 
liams, STiperintendent of smelters for the Granby Com¬ 
pany. 
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Hidden Creek ORE-BrN Foundations Aug. 15 and Power-House Site July 11 
The appearance of these structures in some of the other views shows how rapidly construction work has been carried 

on at this new copper smelting works of the Granby Consolidated Mining, Smelting & Power Co. 

Hidden Creek Trestle Station 58, May 30, and Pipe-Line Trestle A, Sept. 26 
The trestle is on the railroad connecting mine, smelter and wharf. The 6-ft. pipe line delivers water at power house 

under 400-ft. head. 

Electric Repair Shop and Warehouse, and Interior of Power House Xov. 13 
The blowers, compressors and generators are driven by Pelton wheels. 
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Hidden Creek Pipe Line and Ore Bins, Oct. 13 Ore Bins and Sa^mple Mill, Nov. 13 
, ' The capacity of the ore bins is 8000 tons. 

The Smelter Site on Granby Bay and Dam Site of Falls Creek 
A hydraulic monitor can be made out in the view of smelter site. It was used In excavating loose ground after burning 

off the timber. 

Blast-Furnace Feed Floor, Oct. 25 CoNVEilTKI! Sl'ANilS, OcT. 11 

The three furnaces are of 2000 tons total daily capacity. The three converters are of the Great Falls type, 12 ft. in 
diameter. 
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Stekl Framewoijk of titf Maix S^rELTER BuiEnixG, Showing Two Weeks" Progress 
view at left as it appeared July 2S; at right as of Aug. 13. 

Hoppers in Floor of Hfst CH.\ArBER and Furnace Floor in Main Saielter Building 
The dust chamber, built of brick, is now completed, the furnaces are now ready to be blown in. 

The Hidden Creek M.\in Saielter Building, Dust Chaatber, Flue and Stack Sites 
View at left as it appeared July 11; at right as of May 27. 
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The Keinfoeced-Coxcrete Hiddex Creek Smelter Stack To P.e 153 Ft. High 
View at the left as it appeared Oct. 25; at right as of Sept. 26, showing reinforcing used. 
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Ore Bixs axd Shops, Sept. 26 
Looking toward Granby Bay. 

The Water Froxt axo Vaxcouver Steaaiers 
Steamers arrive Saturdays and Tuesdays from Vancouver. 
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Gexeral View of Towx of Axyox, B. C., from Ore-Bin Site 
View as it appeared June 27. Granby company has built hotel, 100 cottages and other buildings, with all modern con^ 

venlences for housing about 600 smelter employees. 
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By L. 0, Kellogg* 

SYNOPSIS—General conditions dictating the choice of 
mining methods on- the t-uguna. Typical equipment con¬ 
sidered, and water concentration and transportation prob¬ 

lems discussed. 
m 

When the Cuyuna was first opened up, it was supposed 
that it Avould b« a case of underground mining entirely, 
inasmuch as the nature of the occurrence of the ore in 
narrow lenses seemed to preclude stripping. It is still 
true that underground mining is the most important 
method and probably in the end will have produced by 
far the larger tonnage of any method. Furthermore, prac¬ 
tically every mine will have to do more or less under¬ 
ground extraction. Nevertheless, stripping is being large¬ 
ly practiced on the north range at present. The Penning¬ 
ton has already shipped considerable ore mined by steam 
shovel after stripping. The Rowe and the Thompson are 
being stripped and the Armour No. 1 and the Cuyuna- 

grade of the pit and replaced with another. This results 
in a large time loss for the shovel. It would seem as if 
a powerful stationary geared engine to haul the cars up 
with a cable would prove much more efficient than a lo¬ 
comotive in many cases. The overburden, as previousB 
mentioned, is ideal for shoveling and this makes strip 
ping economical in spite of the other drawbacks. To re¬ 
move, say 75 ft. of overburden at a low cost, mine with 
the steam shovel 75 ft. of the ore and mill another 75 ft., 
can easily be far cheaper than to mine the entire 150 ft. 
by underground methods, even if these must be finally 
resorted to and even when the deposit is small. 

The fact that some of the companies after sinking 
shafts and developing underground rather extensively, 
are changing over to stripping, is nothing against their 
management, as they will need the shafts for pumping 
always and for hoisting, also, when milling and strictly 
underground mining are going on, and, furthermore, the 

Power Plant and Headframe of the Cuyuna-Mille 
Lacs 

Headframe and Trestles of Ironton Mine (Cuyuna- 
Duluth) with Power Plant in Background 

Mille Lacs probably will be. Stripping is followed by 
.steam shoveling and this in turn will probably be fol¬ 
lowed by milling. Stripping is possible when there are 
a number of lenses side by side so as to make an orebody 
several hundred feet in Avidth. In such cases, when the 
overburden is not too heavy, it is practicable to make a 
long, narrow cut and expo.se the ore. The final cleaning 
up of the orebody, however, will have to be done by un¬ 
derground methods in practically every case. The depth 
to which the ore can be shoveled is limited chiefly by the 
increasing grades which must be overcome; the depth to 
which it can be milled is restricted by the fact that the 
lenses are inclined and the hanging must be removed in 
increasing quantity as depth is gained. Neither the strip¬ 
ping nor the ore mining can be carried on to the best 
advantage in pits of the size and shape imposed by the 
nature of the orebodies. It is impossible to use the 
spiral methods folloAved on the Mesabi; the cars must 
be run in and hauled out again on the same track and 
the grades often overcome by switchbacks. Thus at the 
Pennington pit at the time of visiting, the shovel was 
loading one car at a time, which was hauled up the steep 

•Editorial staff, “Engineering and Mining Journal.” 

preliminary work gave them a much better idea of the 
orebodies than could be had by mere drilling. 

Even the underground mining is shallow; the district 
is essentially a shallow one and will probably always re¬ 
main so. The ore may go to 1000 ft. and even lower, but 
it is unlikely that the depths will ever be such as to war¬ 
rant the use of the term “deep mining.” This greatly 
simplifies the hoisting and pumping problems. Both of 
these operations are carried on in a manner typical of 
the iron country in general. The ore is hoisted in self¬ 
dumping skips and men and material are handled on 
long, heavy single-deck cages. The cages are about 9 ft. 
in the long dimension; they are always well inclosed and 
are fitted Avith the usual safety dogs. Whether one or 
two skips are used, depends on the size of the mine. When 
there are tAvo skips, and hoisting is in balance, the ropes 
are sometimes Avound on op|)osite ends of the same drum 
and folloAv each other across its face. This is practicable, 
of course, only Avhen hoisting is from shalloAV depths and 
is confined to one leA’el. An auxiliary hoist is proAuded 
for the cage; both hoists are universally geared and are 
driA'en by simple slide-valve engines. Steam is generated 
in return-tubular boilers. The only outside electric power 
furnished the district comes from a plant on the Crow 
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Wing (liver below Braiiierd; this is used now at the Rowo 
for pumping in the sluicing operations and will also be 
taken underground to the Adams mine pumps. It is 
thought likely that the Northern Power Co. will bring 
its system into the district some time. The field for a 
power company would seem to be attractive and e.xten- 
eive. 

SriiF-vci-; Epuii'Mkxt 

Both wooden and steel headframes are used. Those 
of the Barrows, I ronton and Cuyuna-Mille Lacs are 
wooden; those of the .\dams, the Armour, Thompson 
and Kennedy are of steel. A steel headframe costs 
erected perhaps to 30% more than a wooden one for 
the same size and strength. This would seem to be a 
cheap insurance against fire, although with the e.xtent of 
the orebodies as now disclosed, a good wooden headframe 
ought to outlive its mine. The skips dump into a small 
pocket at a point about half the height of the frame and 
the railroad cars are filled from fhis. At about this point, 
also, two trestles are taken olT, one for the waste dump 
and the other for the stcx'k pile; the latter may be ex¬ 
tremely long; both are of wood. Between the headframe 
and the hoist are one or more towers of steel or wood to 
carry guide pulleys for the hoisting cables. Such towers, 
when high and of steel, may be of rather elaborate design. 
Only at the Barrows mine are there turn sheaves and 
these are temporary. The usual buildings are an engine 
house and boiler house, a dry, an office, a storeroom, black¬ 
smith, machine and carpenter shops. These are in gen¬ 
eral of rather substantial construction, brick being largely 
used. 

Shafts axd Shaft SixKrxG 

The shafts are lined with both wood and concrete and 
are approximately square. The concrete shafts are of the 
drop type and were put down by the New York Founda¬ 
tion Co., often with great difficulty. They include the 
Adams, the Thompson and several of the Rogers-Brown. 
The Adams especially was extremely difficult to sink. It 
is 137 ft, deep to bedrock and the water head to that 
point is perhaps 115 ft. It was found impossible to land 
it on rock by ordinary droj)-sbaft metbods, as the skin 
friction became too great, and a second section was forced 
down with jacks inside the upper part. This necessitated 
the use of an air caisson and before the bottom was 
reached the air pressure became enormous. It was finally 
landed successfully at a loss to the Foundation company. 
The first shaft at the Kennedy, sunk by the company, 
was a most difficult piece of work. Especially vexatious 
were the ^'sand boils,” rushes of material whicli in a min¬ 
ute or two would carry great boulders 50 ft. up from the 
bottom. This was a wooden drop shaft and a ladder was 
kept always hanging in each corner, so that the men could 
make a quick getaway when a sand boil started. When 
the company came to sink its present working shaft, it 
ran a drift to a point below and drove down a pipe from 
the surface to the drift. The pipe was in 3-ft. sections, 
perforated for its entire length. It served to drain the 
vicinity of the shaft so well that no great trouble was 
had from water while sinking; the shaft was excavated 
and timbered in the usual manner and as the successive 
sections of the pipe were uncovered, they were unscrewed 
and removed. When shafts are timbered with sets and 
lagsring. heavy construction is necessary, 12x12-in. stuff 

being used and the sets spaced often as close as 2-ft. cen¬ 
ters. 

The fact that the district is shallow would seem to 
point to rather frequent shafts and simple underground 
haulage systems, especially since surface i)oints are un- 
iisually accessible for tbe railroads. ,\s a matter of fact, 
there is likely to be a gocnl deal of centralization, such 
as would be ex})e(‘tcd in the case of deep shafts. Thus it 
is planned to make the Adams shaft the hoisting and 
pumping point for a distance of a mile or so each way 
along the strike and to })ut in a rather elaboi’ate haulage 
system. The reason for this lies, of course, in the fact 
that the shafts, while not deep, are, nevertheless, e.x- 
pensive and it is thought cheaper to keep down their 
number and do the ore hauling underground instead of 
on the surface. 

The underground mining methods are not well stand¬ 
ardized as yet. It is probable that Mesabi practice will 

Beginxing Sixkixg at Buaixerd-Cuyuxa with 
A l)i!iLLix(} Rig 

be largely followed, as it is now, in effect, at the Ken¬ 
nedy. While the ores are for the most part ‘‘hard,” com¬ 
mercially considered, they rarely ne(*d tlie ])ower of a 
piston machine for drilling. They are a little stiff for 
hand augers, however, and in the attempt to develop a 
machine suitable to tbe ground, two of the mines arc 
using the Jackhamer in connection with an auger bit. 
These are the Barrows and the Kennedy, although at the 
latter the machine was modified by tbe makers to give 
more rotation and less hammering. The results obtained 
are stated to be remarkable. This is probably an appli¬ 
cation of tbe automatically rotating ))luggcr that the origi¬ 
nators of that little tool' did not foresee. One or two 
machines of this type can do the drilling for an entire 
mine. 

As much as possible of the different classes of work is 
done by contract. Miners are paid by the ton of ore 
broken for mining, mucking, timbering and tramming 
to the chutes from the rooms. Trammers on the main 
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level are paid by the car. Men on development work are 
paid by the foot. Timber framers are paid by the set. 
Good results are obtained, one well managed underground 
mine getting out four tons per man and another 3i/^. 
These figures will probably be increased as operations be¬ 
come systematized and larger tonnages are Handled. For 
drifting in one mine the men got $3.50 per ft. They 
were furnished with piston machines but had to purchase 
from the company all their supplies, including tools. The 
rock in this case apparently both drilled and broke well. 
Acetylene lamps are used exclusively for lighting. 

Tin: Watkh Question 

The water problem on the range is an important one. 
One look at the surface of the country, studded with lakes 
and swamps, suggests an abundant ground w'ater and un¬ 
derground work confirms the suspicion. The water af¬ 
fects operations in three ways: It renders sinking ex- 

Tiiompson Mine, Headeuame and Stripping Shovel 

tremely difficult; it adds seriously to the costs of subse- 
((uent operations; and it raises the question of who is to 
do the draining of any particular area. The difficulties of 
sinking have been noted; the expense of pumping while 
nuning is great, but is much less than if the mines were 
deep; at jiresent, 200 to 300 ft. is all that it is necessary 
to raise the water. The work of draining a new district 
devolves upon the first company in. Since the water 
flows freely from a considerable area around, this is a 
heavy burden and one that a company is reluctant to un¬ 
dertake, being naturally loth to pull the chestnuts out of 
the fire for its successors. This fact has probably some¬ 
what retarded the development of the range, although it 
is impossible to say to just what extent. Even where 
several mines are operating in close conjunction, the 
burden of pumping may be borne by one company. There 
seem to have been no attem])ts made as yet to form ])ump- 
ing associations or to distribute equitably the pumping 
charges in the various areas. The water once pumped 
to tile surface must he carefully led away to a point 
whence it ivill not return to plague the operator or any 
other operator. For this purpose launders are built and 
these may be as much as three-quarters of a mile long. 
The Barrows mine is just completing a long launder to 
take the place of an old one, the discharge from which 
has been making trouble for others. 

The Possibilities of Concentration 

The question of concentration is of live interest, since 
many of the ores, too poor to ship as mined, neverthe¬ 
less offer tempting concentrating possibilities. While it 
is undoubtedly true that a good deal of concentrating will 
be done, it is also true that the ore, as a whole, offers a 
more difficult problem than in such districts, say, as the 
western Mesabi. Experimental work is being conducted 
by the Minnesota School of Mines Experiment Station 
and also by individual companies. The ores being non¬ 
magnetic, wet concentration seems the only recourse. The 
exact methods require to be worked out and will vary 
in complexity ivith the different ores. It is held that some 
ores will wash clean in a trommel, that others will re- 
s])ond to log washers, while in many cases more elabor¬ 
ate systems will be necessary. The Pittsburgh Steel Ore 
Co. reports excellent results from tests with Joplin jigs. 
An outsider might be somewhat sceptical as to the ap¬ 
plicability of Joplin jigging methods to these iron ores. 

An interesting feature of the development of the range 
is the formation of stock companies for mining some of 
the de])osits. Many of these interest local capital and 
not infrequently seem to be meeting with success in their 
operations. Being independent of furnace interests they 
have to rustle hard for their market. 

The Transportation Situation 

As is usually the case, the railroads are closely con¬ 
cerned Avith the development of the range. If, as Mr. 
Zapffe testified in the Steel Corporation suit, there are 
300 to 400 million tons of indicated reserves, and if prob¬ 
ably half of the $0.60 freight charge for haulage to the 
Lake Superior ports is ‘dear profit for the railroads, 
naturally these companies are eager to reap their golden 
harvest; nor does this take into consideration the return 
freight on coal and other supplies and the greatly stimu¬ 
lated traffic of the region. Two roads tap the district, 
the Northern Pacific and the Minneapolis, St. Paul & 
Sault Ste. Marie. The Northern Pacific has the south 
range well sewed up and is into Ironton on the north 
range. The Soo reaches all the north range mines but 
will have difficulty in ever getting to the south range, in¬ 
asmuch as the Northern Pacific there owns or controls a 
large part of the lands. 

Iron ore seems to graviate to the Hill roads as if mag¬ 
netically compelled. The parallelism between the North¬ 
ern Pacific tracks and the lines of magnetic attraction 
on the south range is striking. That road must see 
divine intervention in the fact that its line from Little 
Falls to Brainerd to Duluth hapjiened to run for 40 or 
50 miles alongside a rich ore formation and that a good 
portion of that ore fell to its share in its land grants. It 
is now leasing its lands to operating companies, always 
including in its contracts a provision for the haulage of 
the ore mined. 

It is also buying or leasing fees and mineral rights 
and leasing them out again and in general is overlooking 
no bets that Avill tend to increase its freight traffic. This 
hustling policy, combined with its control of the south 
range, will give it supremacy on the Cuyuna and perhaps 
three-quarters of the traffic will eventually go to it. It 
should be remembered, however, that the Soo has often 
been a joy to the hearts of Minnesota shippers from its 
habit of kicking over the traces and cutting rates in en¬ 
tire disregard of agreements. 
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Rumors of the Northern Pacific’s actually engaging in 
mining are heard and it is also occasionally suggested 
that tlie Steel Corporation will eventually get into the 
Cuyuna through the medium of this road’s holdings, 
their financial control being about the same. The last 
deal of the Steel Corporation with an ore-owning rail¬ 
road resulted somewhat unfavorably. 

Future Probabilities 

Anybody predicting the future development and final 
production of the Cuyuna would be riding for a fall. It 
is reasonably safe to say, however, that it will not be a 
Mesabi and equally safe to say that it will be comparable 
with any of the other ranges. Its lateral and vertical 
extent, the availability of the low-grade ores and the 
value of the manganese are points remaining to be de¬ 
termined. Rut whatever the event, the range will be an 
immense aid to the Mesabi in maintaining Minnesota’s 
das^zling preeminence as our leading metal-mining state. 

W. 

Cosnpstrsitive Cost o£ Gas and 

Steam Plants 

A favorable opportunity to ascertain the relative costs 
of producing electric power with producers and gas en¬ 
gines and with boilers and steam engines has been af¬ 
forded in a small lighting plant on 24-hr. service, not far 
from New York City, says L. B. Bent, in Power, Sept. 9, 
1913. For several years the station equipment consisted 
of two anthracite gas producers, two vertical three-cyl¬ 
inder gas engines and two 60-cycle two-phase 2200-volt 
alternating-current generators, one generator being di¬ 
rect-connected to a 100-hp. engine and the other generator 
belted to a 60-hp. engine. Each producer was rated at 
75 hp. 

The load on the gas plant was small during the day 
and built up to a maximum during the lighting period 
in the evening. 

The different characteristics of the two generators, 
which were of different make, and the difficulty of closely 
regulating the two gas engines made it almost impossible 
to operate these generators in parallel with any degree of 
assurance. Therefore, it was the practice to carry a 
part of the load on each machine by dividing the dis¬ 
tribution circuits. 

Unsatisfactory experiences incident to operating at 
maximum capacity led to a decision to build a new sta¬ 
tion on another site instead of increasing the capacity 
of the old station. This new station was accordingly 
built during 1911 and equipped with steam apparatus. 
The equipment consists of two 200-hp. horizontal return- 
tubular boilers, delivering their gases through an 80- 
tube economizer to a radial-brick stack 125 ft. high. 
Steam is delivered to two 14x20-in., 200-hp. simple non¬ 
condensing engines at 150 lb. pressure. The engines are 
direct-connected to 60-cycle, two-phase, 2200-volt alter¬ 
nating-current generators, the exciter units being driven 
by belts from a pulley on the main shaft of each engine. 
The usual auxiliary equipment of a feed-water heater 
and duplicate boiler-feed pump is augmented in this sta¬ 
tion by a motor-driven fan for furnishing forced draft to 
the ashpits of each boiler. 

The fuel supplied to the gas plant was anthracite pea 
coal, costing approximately $3.90 per ton, and that at 

present supplied to the steam station is anthracite No. 3 
buckwheat, costing approximately $3.50 per ton at the 
plant. 

The load carried by the steam plant is of the same 
character as that carried by the gas plant, but it is 
larger during the entire 24-hour period. All the operat¬ 
ing conditions in the steam plant are so similar to those 
in the gas plant as to make a comparison of the cost of 
power a fair one. In fairness to the gas plant, it should 
be stated that the operation was not so economical as 
was possible. All examination of the ash from the pro¬ 
ducers showed that considerable fuel passed through un¬ 
consumed and other conditions of operation made the fuel 
consumption higher than it should have been. 

Costs 

The first cost of the gas plant was as follows: 
Building. $3,033.03 
Gas-power equipment. 11,537.64 
Electric generators. 2,490.08 
Accessory electric equipment. 670.37 
Miscellaneous equipment. si. 38 

Cost of plant equipment without building 
$17,812.50 

14,779.47 

The rated capacity of the gas plant is 160 hp., or about 
100 kw. The cost per kilowatt of rated capacity is there¬ 
fore $178.13, including the building and $147.79 without 
the building. 

The detailed cost of the steam plant was: 

Building. $22,001.15 
Boilers, accessories, economizer, stack and flues 

(stack cost $2,800). 13,653.35 
Main engines. 7,210.31 
Electric generators. 3,969! 90 
Switchboard and auxiliary electric equipment. 2,185.48 
Miscellaneous plant equipment. 199.71 
General equipment (not specified in the company’s 
accounts). 823.45 

Engineering and superintendance. 2,334.97 52,378.32 

The rated capacity of this plant is 250 kw. The cost 
per kilowatt, including the building, is therefore $209.51, 
and $121.50 per kw., not including the building. A 
comparison of first costs may be made more reailily if 
the figures are arranged as follows: 

Including Not Including 
Building Building 

Cost of gas plant per kilowatt. $178.13 $147.79 
Cost of steam plant per kilowatt. 209.51 121!50 

The superior character and high cost of the building 
housing the steam plant constitutes an excessive burden 
on the operating charges, even though the rate of depre¬ 
ciation charged is only 2 per cent. A building cost of 
nearly 50% of the total plant cost seems to be unwar¬ 
ranted, especially as the cost of building materials and 
labor was not above the average. 

The cost figures for the years 1909, 1910 and 1911 
were accurately kept up to the time of starting the steam 
station, which was about the first of October, 1911. The 
principal items making up the total costs are as follows: 

1909 1910 1911 
(Jan.—Oct.) 

Station labor. . $2,234.18 $2,892.88 $2,499.94 
Fuel. . 1,097.67 1,611.75 1,356.15 
Supplies and expenses. . 219.91 353.16 299.81 
Repairs. . .587.40 940.30 183.51 

Total. . $4,139.16 $5,798.09 $4,339.41 

A distribution of the repair account should be instruc¬ 
tive and is as follows: 

Building. 
Gas-pwwer equipment 
Electric equipment... 
Water supply. 
Miscellaneous. 

Total. 

1909 1910 1911 
(Jan.—Oct.) 

$31.06 $128.33 $46.53 
512.66 561.31 136.98 
22.86 147.97 

20.68 
20.82 82.01 

$587.40 $940.30 $183.51 
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It is possible that one reason for changing to steam 
power is shown in the cost of repairs to the gas-power 
equipment. 

The amount of power developed in the gas-power sta¬ 

tion was ascertained from the daily log in which the 

power was entered for each half hour of the day. No 
recording wattmeter was used in this station. During 
the year 1910, the total load for the year amounted to 
176,660 kw.-hr. The daily load was distributed approxi¬ 

mately as follows: An average of 11 kw. for a period of 

10 hr., an average of 15.2 kw. for 10 hr., and an average 
of 55 kw. for 4 hr., with a maximum of about 75 kw. for 
1 hr. The load factor was small, only slightly over 

20 per cent. 
The cost per kilowatt-hour, not including fixed charges, 

for the year 1910 was $5798.09 176,660 = 3.28c. 
Of the items constituting the operating expense, station 
labor constitutes 50%, fuel 28%, supplies, 6%, and re¬ 
pairs about 16%. The repairs to the gas machinery 
during this period amount to nearly 4.9% of the first 

cost. 
The fi.xed charges are calculated on the following 

assumed percentages of the first cost: Depreciation on 
building, 2%; on all machinery in the building, 5%; 
interest on investment, 5%; taxes and insurance, 3%. 

On these percentages the yearly amounts are: 
Depreciation, building. S60. ^ 

Interest on investment. 890.63 
Taxes and insurance. 534.37 

Total, $2,224.63 

Total Operating Cost of Gas Plant 

The total operating cost of the gas plant for the year 
1910 is the sum of $5798.09 and $2224.63, or $8,022.72. 
The total cost per kilowatt-hour is therefore nearly 4.54c. 

For the year ending Dec. 31, 1912, the cost of operat¬ 
ing the steam plant was as follows: 
Station superintendance and labor 
Fuel. 
Supplies and expense. 
Repairs of building. 
Repairs of steam equipment...... 
Repairs of electric equipment. 
Repairs, miscellaneous. 

$3,614.64 
4,126.95 

570.87 
114.02 
54.20 
43.84 
21.57 

Total. $8,546.10 

These itemized expenses are very nearly the follow¬ 

ing percentages of the total expense: Superintendence 

and labor, 42%; fuel, 48%; supplies and expenses, 
6.7%; repairs to building, 1.3%; repairs to steam equip¬ 
ment, 0.63%; repairs to electric equipment, 0.51%, and 
miscellaneous repairs, 0.36%. 

The amount of power developed in the steam plant 
during the year 1912, as measured by the recording watt¬ 

meter, was 263,150 kw.-hr. The load factor for the entire 
year was higher than that of the gas plant, being nearly 
29%. The maximum load came in November and De¬ 
cember and was about 115 kw. The operating cost per 
kilowatt of power developed was therefore 8546.10 -j- 
263,150 = 3.25c. per kw.-hr. 

The fixed charges against the steam plant are calcu¬ 
lated on the same percentages as those on the gas plant, 
except for a known charge for boiler insurance which 
does not affect the propriety of the percentages for taxes 
and insurance. The amounts of the fixed charges for the 
steam station therefore become as follows: 
Depreciation, building. $440.02 
Depreciation, machinery. 1,518.85 
Interest on investment. 2,6i8.91 
Taxes and insurance. 1,571.35 

Total $6,149.13 

Total Operating Cost of Steam Plant 
The total operating cost for the steam plant fo* the 

year 1912 is therefore the sum of $8546,10 and $6149.13, 
or $14,695.23. This sum divided by the load in kilowatt- 

hours (263,150) gives a total cost per kilowatt-hour gen¬ 
erated of very nearly 5.6c. Of the total cost of operation, 
the fixed charges amount to nearly 42%. In the gas 
plant, the fixed charges amount to only 27.7% of the 
total cost of generation. 

It may be noted that no mention has been made of 

the value of the land in either case. The value is so rela¬ 
tively small and so nearly equal in both cases that no 
appreciable error is made in disregarding it in the cal¬ 
culations. 

Comparative data for the two plants will be best shown 

if arranged in the form of a table and this is done as 
follows: 

Gas Steam 
Cost per kilowatt-hour of rated capacity, total. 178.13 20S.51 
Cost per kilowatt-hour of rated capacity, without 
budding. 147.79 121.50 

Rated capacity of station, kilowatts. 100 230 
Load factor for year considered. 20 per cent. 29 per cent. 
Site of anthracite fuel. Pea No. 1 Buckwheat 
Price per ton at the plant. 3.90 3.50 
Total cost of generation, cents per kilowatt-hour.... 4.54 5.6 
Cost of generation, without &xed charges. 3.28 3.25 
Percentage of generating to total cost.72.3 per cent. 58 per cent. 

It is the opinion of the author that some of the figures 
shown depart from what may be considered average prac¬ 

tice, and these abnormal conditions have considerable 
influence on the cost of generation. The large amount 
of unburnt fuel and the excessive repair charges in the 
gas plant undoubtedly make the generation cost of 3.28c. 
higher than the average. 

The high fixed charges against the expensive building 
of the steam plant makes the operating cost excessive. 

The fairer basis of comparison is perhaps the cost of 
generation without the inclusion of feed charges. The 
figures of 3.25c. for the steam station might be con¬ 
sidered very fair for the conditions of operation, while 
the figure of 3.28c. for the gas station is, in the writeids 

opinion, higher than could have been obtained by better 
operation which was easily possible. 

CHief Consolidciteci 
The semi-annual report of the Chief Consolidated Min¬ 

ing Co., Tintic District, Eureka, Utah, covering period 

from Jan. 1 to June 30, 1913, shows shipments of 30,854 
tons of ore averaging 0.084 oz. gold, 21.37 oz. silver and 
0.41% lead or a gross value of $14.85 per ton. The net 
profit after payment of all charges was $83,792.60, or ap¬ 
proximately $2.72 per ton of ore, indicating costs as 
follows: Mining and other charges, $4.26 per ton; smelt¬ 

ing, freight and sampling, $7.87 per ton. Operating costs 
at the mine amounted to about $3.80 per ton. The com¬ 
pany began the year with a balance of $303,023.05 on 
hand, received $206,568.77 from ore sales, $2859.96 from 
interest. The company paid a dividend of $87,645.30 
and ended the period with a balance of $281,462.61. De¬ 
velopment consisted of 3650 ft. of drifting, 52 ft. of 
winzing, 174 ft. of raising, 132 ft. of widening shaft, and 
56 ft. of shaft sinking, total 4064 ft. The footage of 
development work for this period is over three times that 

for the same period last year and the ore production 
nearly four times greater. It is stated that the ore re¬ 
serves now exposed in the mine are very satisfactory and 
such as to give assurance of a steady production and 
earnings for the regular payment of dividends. 
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vs. ClhaSe^im Mills 

Referring to the paper published in the August “Bul¬ 
letin” of the American Institute of Mining Engineers, on 
“Hardinge and Chilean Mills,” by Robert Franke, Arthur 
0. Gates, of Purdue L^niversitv, Lafayette, Ind., makes 
some observations in tbe November “Bulletin,” in which 
he suggests a simpler way of making comparison of effi¬ 
ciencies. This comparison he bases upon the crushing- 
surface diagram, as published by him in the Joukxal, 

May 24, 1913. He says: 
Such a diagram based on the data given in Table II 

of Mr. Franke’s article is submitted herewith in Fig. 1, 
cumulative percentages being plotted as abscissas and re¬ 
ciprocals of diameters (theoretical mesh per inch) plotted 
as ordinates. Such a diagram averages the diameters 
without calculation, and areas upon it are proportional 
to surface produced, and, in accordance with Rittinger’s 
law, to energy spent on crushing alone. 

The chilean-mill diagram has been superimposed upon 
that of the Hardinge mill, the excess area of the latter 
measuring the excess of work done, based upon equal ca¬ 
pacity. Measuring these areas up to 200 mesh, and mul¬ 
tiplying by the tons per horsepower-day, the writer gets a 
production of 392 mesh-tons^ per horsepower-day for the 

Area 800 Mesh-Per Cent-20 tiesh-tons per Hp-day (Hardinge) 
Area 800 Hesh-Per Cent = 18 Mesh-ions per Hp.-day (Chilean) 

20 40 W 80 100 150 200 250 300 

Reciprocal Diameters (^Theoretical Mesh per Inch ) 

Fig. 1. CnusiiixG-SuRFACE Diagram of Efficiexciks op 

HarDIXGE AXD ClIlLEAX MiLLS 

Chilean mill, and 478 mesh-tons per horsepower-day for 
the Hardinge, an increase of about 22% in favor of the 
Hardinge. 

AVhile the 22%, in favor of the Hardinge mill checks 
with Mr. Franke’s results, I wish to question his adoption 
of the value 400 as the reciprocal of average size of the 
material passing the 200-mesh screen. From the way the 
curve of product is running in the plotted crushing-sur¬ 
face diagram, there is every indication that there is 1000 
and 10,000 reciprocal, theoretical mesh material present, 
so, of course, the average size is much smaller than he has 
indicated. The field beyond 200 mesh of ordinary screen 
has been so little explored that it would seem advisable 
to limit calculations on efficiencies to the + 200-mcsh 
sizes. 

If the results of Mr. Franke’s sizing analysis in Table 

’The term mesh-ton represents the Increased surface pro¬ 
duced by crushing all particles of a ton of rock to a diameter 
whose reciprocal is one greater than its previous condition. 
Diameter should be in inches, although, of course, it can 
be adapted to other units. For example, a ton of evenly- 
siited pieces 1 in. in diameter would have 1 mesh-ton of sur¬ 
face; a ton of similar pieces just passing a hole 0.01 in. and 
retained on a screen with holes the reciprocal of whose diam¬ 
eter was 101, w'ould have 100 mesh-tons of surface; the dif¬ 
ference between two lots of 1 ton each, whose diameter 
reciprocals were, respectively, 99 and 100, is 1 mesh-ton. 

II are plotted on logarithmic pajier in.stea(i of the crush¬ 
ing-surface diagram, the last two points will be found in 
a straight line for both machines, with this difference; 
the Hardinge line is steeper than the Chilean line, as 
shown in Fig. 2. I have started similar .straight lines 
as a result of plotting other results, indicating a law 
by means of which the —200-mesh material may be 
studied. It will be sufficient to state here that the 
straight line indicates a hyperbola for the screen analysis 
plotted reciprocals against weights or percentages as in 
the crushing surface diagram, and further, that the 
steeper line on the logarithmic plotting indicates the 
more efficient work. 

In spite of the commercial success of the Hardinge mill, 
and the increased economic results accomplished by its 
introduction in the concentrating mill, I wish to criticize 
the statements that, as in this paper, are .«o frequently 

Reciprocal of Diameters 

&nin Jou^NAi. (Theoretical Mesh) 

Fig. 2. Logarithmic Plottixg of C'Rr.siiiXG Efitciex- 

ciEs OF Hardixge and Ghileax Mills 

made as to the value of the cone, its segregating aelion 
on the pulp, and the graduation of forces, inten¬ 
sities of energy, or inertia so that eaeh jiarticle gets 
just the right blow. I have never seen any jniblic results 
of screen analv.ses of material taken at different points 
along the cones, and I do not think that screen analys 's 
taken at these jioints ivill bear out the claims made for 
this feature. 

Analyzing the mill on the assunqition that the great 'st 
diameter is to produce the gri'atest effect in crushing, wo 
find that the weight of crushing peblih's is ]iroportional 
to the square of the diameter, with the machine half full; 
that the energy per unit pelible weight is sonu'thing 
nearer the square than the first ]K)wer of the diameter; 
and that the velocity with Avhich tin* ore or imlji being 
crushed pa.sses through the mill is inversely projiortional 
to the square of the diameter. The result is that the 
energy applied per pound of pulp at various points along 
the cone is inversely proportional to about the sixth power 
of the‘diameter. This means that half way toward the 
apex of the cone, only as much work is done as at the 
cylindrical portion, while 34 of the way toward the apex 
only */4noo done. This means that the energy applied 
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aloiifjf the cone is so small that the force exerted by the 
falling or rolling pebbles is not sufficient to break the 
coarser particles, with the result that the work in the 
cone is largely done on the fines. This is as logical as the 
generally accepted explanation. 

The Ilardinge mill runs at such a speed (750 ft. per 
min. peripheral speed for the 8-ft. diameter size, accord¬ 
ing to Mr. Ilardinge) that centrifugal force at the 
perij)hery is about 1.*^ times that of gravity, and there- 

Emrgy per Fqqf of Length 

Fkj. 5 Fio. 3 
CrUVKS OF KxFIUiY ZoXKS OF TIIK (.'OXK ^IlLL 

fore at least one layer of pebbles in the periphery is use¬ 
less except for the ))iirpose of lining. For at least a foot 
in, the possible fall of the pebbles is so slight as to be 
valueless for crushing. The result is, neglecting part of 
the apex of the cone where the energy is too small to be 
cfiwtive, the Ilardinge mill resolved itself automatically 
into a short tube mill, the 8-ft. size producing about the 
same elfect as a 5x5- or a 6x6-ft. tube mill, as in Fig. 3. 

The segregation of pebbles is reasonable, but how can 
the fines separate themselves from the coarse in the tur¬ 
moil taking place within the crushing zone? The par¬ 
ticle must go where it is knocked, as the agitation is too 
great for it to follow any laws of classification, and it 
with the others passes through by displacement and 
chance, ])erhaps getting through without being hit at all. 
Or, again, a single particle in the final pulp may be the 
result of perhaps 100 blows. 

In Figs. 4 and 5 are plotted some graphical results of 
calculation of what goes on inside a tube mill, particular¬ 
ly of the Ilardinge type. The concentric circles in Fig. 4 
represent pianos through the cone. The velocity of each 
of these circles, based on 29.75 r.p.m., is indicated in the 
lower right-hand (piadrant. Applying the principles of 
mechanics, it will be found that pebbles will become free 
to fall when reaching the half circle shown in the upper 
right-hand (piadrant going up. and their paths from that 
time on will with.out interference follow the paths P.,, 
Pr,, P^, etc. The ('entrifugal force is too great on the outer 
ring of pebbles to let them move. Supposing pebbles to 
leave this half circle along each of the concentric circles 
at fhe same time, lines of ecpial interval of time has 
been drawn so that one may judge velocities. I have not 
att('mpted to locate the landing idace of the pebbles very 
accurately, although I have shown possibh* landing plac'es 
by curved lines across the parent line. When these land¬ 
ing ])laces are located properly, the resultant velocity can 
be determined graphically, energy then being propor¬ 
tional to the square of the velocity. 

In Fig. 5 are plotted away from the horizontal axis 
of the mill, weights and energy available per f-oot of 
length, for different positions along the length of the mill, 
and below, the rate of flow of pulp to the mill and the 
energy per pound of pulp imparted by the action of the 

pebbles. The curves are plotted to relative units, not ab¬ 
solute. 

I predict that the fine crushing machine of the future 
concentrating mill will be a short tube mill, followed 
by an efficient sizer to remove more of the fine material 
than is done at present, and followed by a second short 
tube mill. By short tube mill I mean really short, 1 or 
2 ft. long, and perhaps of large diameter, the pulp travel¬ 
ing through it rapidly so that the fines are not subjected 
to repeated crushings. 

The great advantage of the Ilardinge mill is in its 
capacity, reliability, and low operating charges, as Mr. 
Franke has so clearly shown, and most operators are in¬ 
terested in these features. His comparison of efficiencies 
is one of the first real quantitative comparisons made in 
this country. It is my opinion that the day is coming 
when such comparisons of efficiency will be made from 
day to day in our milling plants, just as in the power 
plant, indicator cards are taken and worked up at fre¬ 
quent intervals. 

Mlimes*s^l Frodltmctaoira of Vac^os*!^ 

Official statistics of the mining industry of Victoria 
for 1912, are given below, in long tons, unless otherwise 
stated: 

1912 
Gold, oz. fine. 480,131 
Silver, oz. fine. 17,424 
Coal. 589,143 
Antimony ore.   2,430 
Gypsum . 2,078 
Mapnesite.  211 
Diatomaceous earth 8.50 

Of the total gold output, estimated at 595,319 oz. crude, 
31came from alluvial workings, most largely in 
Bcechworth and ^laryborough districts, and 69% came 
from quartz mines, from the treatment of 769.153 tons of 
ore: nearly half the total from (piartz mines was obtained 
in the Bendigo field. 

In addition to the above, the following output of min¬ 
eral salts was recorded in 1912: Rock salt (from min¬ 
ing operations), 527,275 tons; earnallitic potassium salts, 
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3,287,177 tons; kainite and sylvite, 4,256,476 tons; so¬ 
dium chloride (from brine), 343,883 tons. The combined 
salt industries (both mining and brine works) employed 
26,950 persons in 1912. The gross value of the mineral 
production of 1912 is estimated at 2,107,792,727 marks, 
exclusive of metallurgical products, the output of which 
is not stated in the official report at hand. 

Selective oi^ tl^e 

The term “selective mining” is capable of more than 
one interpretation. The first inference conveyed is that of 
robbing the mine of its best grade of ore; or it may be 
taken to mean stoping from the ore reserves of the mine 
a grade of ore higher than the general paying average of 
those ore reserves demand. Such a policy may be dictated 
by financial reasons or by the desire to give present share¬ 
holders the benefit of higher returns, leaving poorer ore 
to be extracted at some future time, when it is hoped 
working costs will be more favorable. 

From an engineering point of view, the policy govern¬ 
ing mining operations should be to extract the total value 
from the profitable ore which a given block of ground 
contains, at the lowest possible cost, without regard to 
higher dividends or stock prices, and a mine following this 
policy could hardly be accused of selective mining even 
if at times it were thought necessary to draw upon high¬ 
er-grade ore reserves than the average, to bridge over a 
temporary period of depression in development or a mo¬ 

mentary advance in working costs, or to maintain a fair 
profit while completing the necessary extraction of low- 
grade but still profitable ore from abandoned or caving 
stopes. 

If a mine on the Rand could be developed to its boun¬ 
daries and thoroughly equipped before milling operations 
began, something in the nature of a definite policy could 
be laid down at the start and followed more or less close¬ 
ly, subject, of course, to varying local factors. But 
since this is impossible, any policy adopted by a mine may 
at times have to be modified, and I know of no mines 
particularly among low-grade gold mines, in which at 
times a process of selection is not necessary; this ap¬ 
plies to all the mines on the Rand, and particularly to 
some of our lowest-grade ones. At such mines, at times 
large blocks of ground are being attacked which, as stop¬ 
ing proceeds, vary in value; here the margin of profit is 
small, and a small and temporary variation may affect 
the profit from these blocks for the time being. In such 
cases it is often necessary to draw upon the higher-grade 
sections of the mine to maintain regular monthly profits 
until an improvement takes place, although the general 
policy may be to mine as near as possible the general 
average of the ore reserves, or the indicated paying de¬ 
velopment of the mine; but it should be understood that 
while mining ore of average value from reserves, the mill 
grade will be somewhat depreciated, due to the inclusion 
of low-grade ore from other sources, such as reclama¬ 
tion and development faces. 

One of the most important factors affecting the work¬ 
ing of a mine is the extent and value of the paying ton¬ 
nage kept developed ahead of the requirements of the re¬ 
duction plant. Where the average value of such ore is 

Note—Extracts from report by H. H. Webb on the opera¬ 
tions of the Consolidated Goldflelds of South Africa for the 
year ended June 30, 1913. 

maintained over large areas, the best policy for working 
each individual mine is not difficult to carry out; but 
when the average grade is slowly falling, the difficulties 
of policy and management are increased. The erection 
of large plants and the increase in the capacity of smaller 
existing ones, resulting in lower operating costs from 
enlarged scale of working, have generally been accounted 
the cause for the lower average grade of ore sent to mill, 
and this has been so in some cases, by affording an op¬ 
portunity to extend the life of a mine by reducing the 
paying limit of its profitable ore. But there are mines on 
the Rand at which a reduction of working costs has been 
necessary to meet the impoverishment of ore developed; 
under this heading may be classed the Knights Deep, 
Simmer Deep, and Jupiter. This necessity which, through 
strenuous effort, has brought about working economies, 
has set an example of what might be accomplished by 
other more favored ones. 

A reduction in average grade does not necessarily mean 
a diminution in output or dividends, but it does mean 
working on a larger scale to maintain them, coupled with 
close management and low costs, which, besides bringing 
this low-grade ore within the margin of profitableness, 
also secures increased profit from the higher-grade ore 
formerly constituting the reserve, as well as that arising 
from the treatment of larger tonnages. 

One cannot always take the nominal workings costs at 
a mine as the limit of profitableness for all the ore ex¬ 
posed in that mine. There are certain fixed charges, the 
total of which is not greatly affected by the scale of work¬ 
ing, but their rate per ton increases or decreases, accord¬ 
ing to the scale of operations; on the other hand, the total 
charges for reduction plant, and certain others, are not 
only affected by the scale of operations, but their rate per 
ton is also lower on account of the increased tonnage 
treated. But mining, especially as regards breaking costs 
per ton, is affected by local conditions, especially at the 
points of attack. Ore having a value even below the aver¬ 
age costs of the mine, under favorable local conditions, 
of mining or handling, may easily pay to break and send 
to the mill. 

W. 

Mineral Output of Pmssia in 
1912 

The output of mining products in Prussia during 1913 
and 1911, are officially reported as below, in metric tons. 
Statistics of labor relate only to 1912: 

Workmen, 
Coals, etc.: 1911 1912 Changes 1912 

Bituminous. 151,324,030 165,302,784 1.13,978,754 596,960 
Lignite. 60,531,943 65,803,959 I. 5,272,016 57,886 
Asphalt. 19,9.56 21,241 I. 1,285 42 
Petroleum. 98,611 87,443 D. 11,168 1,192 

Ores of: 
Iron. 4,948,711 5,238,766 I. 290,055 21,353 
Zinc. 696,903 647,081 D. 49,822 14,571 
Lead. 139,235 140,158 I. 923 7,904 
Copper. 868,495 967,785 I. 99,290 14,411 
Nickel. 9,609 12,113 I. 2,504 172 
Manganese. 86,902 92,474 I. 5,572 358 
Arsenic. 4,476 4,870 I. 394 224 
Pyrites. 203,249 233,397 1. 30,148 764 

New York’n Mineral Production—According' to D. H. Netv- 
land. Assistant State Geologist of New York, the production 
of the mines of New York in 1912 was 2,722,648 tons of ore 
and mineral, divided as follows: 1,430,998 tons of iron ore, 
500.181 tons of gypsum, 145.167 tons of pyrites, and 646,302 
tons of salt, talc and graphite. These figures refer only to 
materials obtained by mining underground. In addition to 
the salt and gypsum that is mined, there is a production of 
the former from wells and of the latter from quarries. 

A 
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Automatic for Uiidero 
^rotLEEiid Motor 

The excellent safety device herewith illustrated con¬ 
sists of a gong so attached to the wheel of an underground 
electric locomotive as to ring whenever the wheel revolves 
and thus automatically signal the motor’s approach to 
anybody in the haulageway. The gong in the form illus¬ 
trated was developed at the Oliver mines in Ely on the 
Vermilion range after a good deal of experimenting. The 
first gongs used for the purpose involved a spring and 

SECTION A-A,INCLUDINS PLATE CN6.bniN jou«riAu 

Goxo F'ou Attachment to Wheel of Underground 
Motor 

trigger arrangement which required constant attention 
and repair. In the effort to avoid this difficulty the 
scheme to be described was hit upon. 

The gong is attached to the center of the wheel on the 
outside, as shown in Fig. 2. The details of construction 
are exhibited in Fig. 1. A li/4-in. piece of round iron is 
turned down at each end to form two shoulders and one 
turned portion is threaded. This is slipped through the 
hole in the center of the 10-in. gong and fastened to it 
with a nut. The other end is riveted to an iron plate, 
10 in. in diameter to correspond to the gong and about Yg 
in. thick. The length of the pin is such that the plate 
clears the gong about Yg in. A piece of flat iron is 
wrapped partly around the pin and its ends shaped to 
correspond roughly to the inside of the gong. This is 
riveted through the pin and the ends are also riveted to¬ 
gether, forming a paddle. An iron or steel ball about an 
inch in diameter completes the device. The plate is fast¬ 
ened to the wheel with two bolts, not shown in the il¬ 
lustration. 

The gong, plate, pin and paddle revolve with the wheel, 
the ball being the only loose part. The paddle catches the 
ball and lifts it to a point near the top, when it rolls down 

the paddle and drops from the pin, striking the lower 
edge of the gong and ringing it. The device seems per¬ 
fect except in one respect: At 55 to 60 r.p.m., centrifugal 
force is sufficient to overcome the force of gravity and 
the gong revolving at that speed will not ring. With 
the 28-in. wheel used on the motor, this corresponds to 

about five miles per hour. The company’s mechanical 
department has expended considerable ingenuity in the 
attempt to overcome this defect and has tried various de¬ 
vices. One of these worked successfully at high speeds, 
but failed at low speeds and furthermore was so compli¬ 
cated as to destroy the chief merit of the device, its sim¬ 
plicity and strength. Five miles per hour, it should be 
noted, is fast enough for underground tramming under 
most conditions. 

The design shown is that used where the wheels are 
outside the motor casing. When the wheels are inside, 
the casing is pierced at a point corresponding to the cen¬ 
ter of the wheel and the pin of the gong extended through 
the hole and into the wheel center as a bolt, the device 
thus revolving On the outside of the casing. 

A for Harrow Drift 

By Albert G. Wolf* 

In the accompanying illustration is shown a cheap 
and simple turnout, designed by John B. Sommers, fore¬ 
man of the Blue Jay mine of the Mason Valley Mines 
Co. One rail is unbroken while the other is left open 
for a space of 7 ft. 6 in. and the ends turned out for 
about 3 in. and pointed. Two pieces of rail about 2 ft. 

Turn Sheet and Switch Points for Turnout 

long, cut and bent, as shown, are placed at the proper 
distance from the points to give the gage. A clearance 
of 1 in. between the ends of these pieces and the through- 
rail is sufficient to allow the passage of the wheel flanges. 
An 8x4-ft. turn-sheet is placed as shown, giving ample 
room for a car to sidetrack. 

This turnout is in use in a narrow drift where the 
loaded and empty cars must pass each other in going to 
and from the shaft. Its great advantage is the elimina¬ 
tion of switch points and the overturned loads due to 

•Mason, Nev. 
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them. The loaded car follows the through-rail, while 
the empty is easily sidetracked, and the flaring ends of 
the rails make it easy to run the car on again. 

^teel T‘is*es £2*osia 

When tires must be removed from a mine locomotive, 
the usual custom is to heap burning coals over the entire 
wheel until the desired degree of heat is obtained, then 
cool the central portion, or all parts but the tire, and pull 
off the latter. This process is both slow and expensive, 
and frequently results in breakage of the cast portion of 
the wheel, since the spokes cool much more rapidly than 
either hub or rim. At the Tennessee State coal mine, 
the apparatus here described was installed to facilitate 
the removal of tires.—Coal Age. 

The Gasoline Tank and Its Connections 

A Westinghouse locomotive air compressor was bolted 
to two 6xl2-in. upright posts in the boiler house. This 
machine required little space, being only 30 in. high> and 
14 in. wide. An old boiler 30 in. in diameter and 7 ft. 
high was used as an air receiver, and connected by 1^- 
in. pipe to the compressor. A suitable air-pressure gage 
and safety valve were provided and installed on the re¬ 
ceiver. The air was conducted to the mine a distance of 
about 1200 ft. by 1-in. pipe, connected to a gasoline tank 
as shown in the accompanying drawing. 

A torch was made by bending a y2-in. pipe in a circle, 
the internal diameter of which was about 2 in. larger 
than the outside diameter of the tire to be handled. The 
ends of this circular pipe were then connected by means 
of a tee, provided on the run with right- and left-hand 
threads. Into the outlet of the tee a piece of pipe, about 
5 ft. long, was screwed and connected to a hose which in 
turn was connected to the gasoline tank. The inner side 
of the circular torch was drilled with g’j-in. holes spaced 

1i/l>-in. centers. In order to keep the blast uniform, how¬ 
ever, those holes diametrically opposite the tee were 
drilled slightly larger than ^ inch. 

The method of operation is as follows: 
The gasoline tank is placed at least 40 ft. from the lo¬ 

comotive wheel, a safe distance from the flames, and con¬ 
nected upon the inlet side to the line from the main air 
receiver. The discharge pipe is connected to the torch and 
after all pipe fittings and connections have been made, 
the receiver is filled with as much gasoline as is neces¬ 
sary to do the work, ordinarily about three gallons. After 
this is done, the compressor is started and valves marked 
C and E are opened, until a pressure of between 35 and 
40 lb. is registered by the pressure gage attached to the 
gasoline tank. Valve E is then nearly closed, valve A 
opened fully, and valve B slightly opened. Valves A and 
/> are so adjusted that a mixture of air and gasoline is 
caused to flow through the pipe to the torch. The ad¬ 
justment should be such as to furnish a continuous blue 

flame. 
The air used in the gasoline tank should be as dry as 

possible in order to keep water out of the fuel. Filling 
the reservoir about two-thirds full of excelsior will help 
to remove moisture from the air, and adds materially to 
the work of the same. 

In shutting down, valve A should be entirely closed in 
order to prevent a back suction, which might blow up the 
reservoir. Valve C is placed in the line so that the con¬ 
nection from the main receiver can be cut in case of 
trouble at that point. After the torch is burning prop¬ 
erly, it requires only a few minutes of heating before the; 
tire is ready to remove. Generally speaking, 40 or 50 
tons presure is sufficient to take off a tire. 

X 

of Bevel 
for TamBer 

Of the three forms of framing round timber which have 
been tried and used extensively in the Butte mines, the 
present so called step-down system is the only one which, 
after a vear’s trial, appears to give as much satisfaction 
as any framing used on lOxlO-in. sawed timber. Mine 
foremen and miners use the sets framed after this pattern 
without opposition and the mines generally are visited 
Avith fewer caves than when the highest grade of sawed 
fir timber was plentiful and used exclusively (“Bull. 
A. I. M. E.,” November, 1913). 

The framing first adopted, in the so called mitered 
sets with beveled surfaces, jirior to the adoption of the 
square-cornered, step-down form of framing, failed com¬ 
pletely in its practical application in the mines. This 
was due to the impossibility of blocking the sets rigidly 
enough to withstand the shock of ordinary blasting, and 
it took considerably more time to stand and block them 
even insecurely into position. 

As the wall rock of many of the principal veins is never 
solid material, hut to a greater or less degree mineralized 
granite, which on exposure to air disintegrates and falls 
down from the walls, the most careful blocking of the sets 
of any style of framing is found in a short time to have 
dropped from place, the ground having fallen from behind 
the blocking. A slight weight of ground settling on the 
timbers had the effect of moving laterally the beveled post? 
and to such a degree that a cap or girt would fall out of 
its position, and when this happened, even if in only 
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one set of a large stope of 50 or more sets, the concussion 
of a blast caused all the sets to fall to the floor of the 
stope. On this account, following the regular timbering 
gang, it was necessary to employ extra crews whose duty 
it was to examine and reblock the sets. On the other 
hand, with the square-corner framing the experience has 
been that with the falling out of the blocking of even sev¬ 
eral sets of a stope the weight of the ground takes effect 
more nearly verticallj^ and instead of the posts easily slid¬ 
ing laterally on the beveled surfaces, the weight binds 
the sets tightly together, and no amount of blasting ever 
sweeps down any great number of sets of a large stope, 
as was the common and usual case with the mitered sets. 

w. 

Germain Soft-Gro^i^d Drills 

From an article on Prussian mining practice during 
the year 1912, in the “Zeitschrift fiir das Berg- Hiitten- 
und Salinenwesen,” the following information is ob¬ 
tained {Coal Age, Dec. 13, 1913) : 

At the Bismarck mine of the Konigsgrube in the 
Konigshiitte district, trials have been made with electri¬ 
cally driven column drills of the type illustrated. A three- 
phase-current motor A of one horsepower and 120 volts, 
drives, through the gearing C, B, E, D, the drilling head 
F, in which is seated the auger bit G. By turning the 

handle //, which is seated 
on an eccentric shaft, 
through 180 deg. the feed 
nut / engages or is re¬ 
leased from the feedscrew 
K. This screw is turned 
by the feed crank L, 
w h i c h causes the nut 
/ to move the housing 
M forward or backward 
on the .slide N. The 
drilling machine is 
mounted as shown. The 
drill entire was furnished 
by the S c h 1 e s i s c h e 
Gruben & TTiittenbedarf 
G. m. b. H., of Kattowitz, 
its price being about 
$600. 

Experiments with this 
machine were successful, 
but the adoption of post 
electric drills has been 
limited bv the new elec¬ 
trical hand drillers which 
have been placed on the 
market by the same firms. 
The design of these is 
fundamentally like that 
of the cohimn machines. 
The drill is fed by the 
pressure of the workman 

against the breast plate IT 
(lower illustration) and 
the switch is placed in the 
handle of the machine K. 
The weight of the entire 
drill is about 24 pounds. 

The output of a machine in coal is equal to that of a 
good hand-hammer drill. Few repairs have been found 
necessary so far. As to the economy of the drills, a 
judgment can only be formed after longer service. It is, 
however, to be assumed that, in spite of their higher pur¬ 
chase price, which is with appurtenances about $225 
each, they will be found cheaper in service than hand- 
hammer drills because of using less and cheaper power. 

Device for l^emovis^^ P^imp- 
Valve Seats 

The device shown herewith is one described by W. Wolf¬ 
gang in Power, Dec. 16, 1913; it is useful and saves 
trouble in removing valve seats from the valve plate of 

pumps. When it is desired to remove a seat the pull bolt 
is placed in position with the head .1, which swivels, un¬ 
der the seat. The crab B which holds down the valve cap 
can be used as a bar when screwing up the nut, al¬ 
though any bar with a hole in the center will answer the 
])urpose. The nut is screwed down on the pull bolt and 
the seat will readily come out. The head A can be made 
to fit any size seat. The device can also be used for 
removing a water-cylinder i^leeve by making the head 
larger, as may l)e necessary. 

Placlia^ Scjusare Sets of 
Timber 

More care and time are necessary in standing a set 
of round timbers than with a sawed timber set, as with 
the latter it is an easy matter to stand a post in exact 
line with the sets already in place by sighting with the 
eye along the faces of the standing and blocked sets. With 
round timbers, which are always of varying sizes, this 
method is impossible, and the miner, after temporarily 
placing the several members of the set into their approxi¬ 
mately correct positions, proceeds to block the set and by 
wedges brings the framed ends into a close and even fit¬ 
ting (“Bull. A. I. M. E.,” November, 1913). The fitting 
of these unions is the indication of the accuracy of the 
square formed by the timbers. The measurement of the 
diagonals is a common and the best way of determining 
the correctness of the position of the set. 

With the drift and sill-floor posts, which are flat-bot¬ 
tomed, being framed at the top end only, the common 
practice is to first place as a sill a 2-in. plank, on +he ends 

Two Elkctric Drills in 
IN German Mines 
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of wliieh rest the posts. The position of the plank is 
determined by a carpenter’s level or a grade-staff to obtain 

the correct elevation for the desired grade, 0.25 to 0.5 in. 
per set, the alignment being determined by bringing 
the center of the plank to a point in line with two plumb 
lines hung from the centers of caps in sets already stand¬ 
ing in the same row. Where ore chutes are to be built 

in the sets, often as frecpient as every 25 ft., lOxlO-in. 
square timbers are used, instead of the round timbers, 
in order that a smooth surface may he had to which the 
2- or 3-in. plank lining can he spiked. These lOxlO-in. 
square sets for the ore chutes are carried from one level 
to another as the stope i)rogresses, so that every fifth or 

sixth set, instead of being of round timber, is of lOxlO-in. 

timber framed like the round. Round timber is some¬ 
times hewed so that the chute lining may be spiked to it, 
hut in heavy, moving ground the chute in square timber 
stands better and lasts longer, to say nothing of its 
greater economy. 

w. 

Lever and LocR for Side-Dnmp 
Car 

The typical car for underground electric haulage on 
the iron ranges has a gable bottom and side dump, holils 

This shaft works in three one-piece cast-iron boxes fast¬ 
ened to the underside of the car bottom in an inclined 

position. Three hooks are also keyed to the shaft and 
their ends engage the lower edge of the door. A handle, 
spring and sliding stop are fitted to the lever in the ordi¬ 
nary manner, the stop engaging notches in an arc which 
is held out from the end of the car by holts and spacers 
and which passes through a slot in the lever. In locking 

the door, the lever is forced well along the arc and when 
the stop enters a notch, there is enough spring in the 
lever, keys and shaft to keep the hooks tight against the 
door. The arrangement and dimensions are shown in the 
drawing. 

Portable Heat ai&d Li|^bt Plai&t 

A device of merit for the examining engineer who has 
to put up at poor hotels, consists of a 60-watt tungsten 
lamp connected to a plug by 10 ft. of flexible cord. Hot 
running water is frequently lacking in second-class ho¬ 
tels, and while electric lighting is common, its value is 
greatly reduced by the inade(|uacy of the lamp provided, 
which is usually low-powered, old enough to glow red, 
and so hung as to be unavailable where needed. The de¬ 
vice can be attached to the socket of such a lamp and the 

Spring Lkvkr Applikd to Sidk Door of Gar 

from two to three tons and is mounted on a single truck. 
The devices for locking and releasing the side door are as 
numerous as the companies operating. One of the best is 
that used in the Oliver mines at Ely, Minn., herewith 
illustrated. Two levers with spring stops, similar to the 
brake and clutch levers on small hoists, are mounted on 
opposite ends of the car, so that one operates each door. 
As the train comes to the ])ocket, two men take position 
on opposite sides of the track and release the levers so as 
to open the doors as the cars pass, the operation being ex¬ 
tremely rapid. The w'eight of the ore swings open the 
door so as to permit a free discharge and any material 
that sticks to the bottom is released by banging the doors 

vigorously. 
Each lever is keyed to a IV^-in. horizontal shaft ex¬ 

tending the length of the car under the inclined bottom. 

cord permits extension to any wall of an ordinary hotel 
bedroom, where the 6()-watt lamp can he used for reading, 
writing or for shaving, in case one follows that practice. 
A second function is to provide hot water for morning 
ablutions. If the lamp be weighted down in the water 
pitcher at night and the latter suitably insulated against 
radiation, say with newspapers or underclothing, the 
water will be nearly boiling by morning. The 60-watt 
size gives good light and heat and is within the average 
fuse capacity. 

In nine hours’ burning’time the lamp will consume 
about 0.6 kilowatt-hours on 115 volts, worth about 6c. 
at the common rate of 10c. The scrupulous may refund 
this to the landlord. The outfit weighs almost nothing,, 
occupies a space about 4x4x8 in., and costs between $1 
and $1.50. 
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A Pulp-Stream Sampler 
The arrangement of a satisfactory mechanical sampler 

for pulp-stream work is described by Horace G. Nichols, 
in Bulletin No. 110, November 13, 1013, of the Insti¬ 
tution of Mining & Metallurgy, in an article on “The 
Treatment of Tin Ores in Cornwall.” The machine used 
for this j)urposc was originally an Elmore sampler which 
had been installed in th^ mill already, but was not found 
satisfactory. The featui’e of this sampler is the method 
(tf getting the two motions from the same drive, and the 
following modifications, taking advantage of this feature, 
were adopted and found to work perfectly. 

The segment was taken off and replaced by an entire 
spur wheel A, running loose on the spindle of the toothed 
^^'heel operated by the eccentric motion. This and the 
following descri})tions may be understood by reference to 
Ihe accompanying illustration of the device. On this 

spur wheel was a pin B, with a rounded top which en¬ 
gaged with an arm C, having a knuckle joint, also swing¬ 
ing on the spindle and resting on the rim of the casing 
of the machine. On the rim a piece of iron D was 
bolted which caused the arm to lift on its joint and allow 
the pin to pass below it, thus'releasing it to be pulled 
hack by a wire which passed over a pulley and to which a 
weight was attached. On the end of the arm C is a 
pawl engaging with a web attached to the sampler carrier. 
Thus there is a continual slow and fast motion. By the 
first the carrier is brought round until the arm, swinging 
back from being released from the pin in one of the 
latter^s revolutions, carries the pawl past it. Then when 
the pin comes around next the arm engages with the 
carrier and takes the sampler across the stream. In^ 

this way the good points of the Elmore sampler are 
preserved, and the uncertainty due to the engaging of the 
pinion with the toothed segment, which was formerly 
very marked, the two motions requiring nice adjust¬ 
ment in order to be in step, is eliminated, and the 
tendency of the machine to jam avoided. The sample is 
taken by cutting the entire pulp stream. 

KinRs for tRe Draftin^^ I\.oom 

By E. H. Dickkxsox* 

In drawings, such as that of a long trestle where the 
same dimension has to be laid off repeatedly, much vime 
can he saved in making the pencil drawings by laying it 
t If once for all on the triangle. In Fig. 1 this is .shown; 
one side of the post is drawn with the .4,4 edge of ihe tri¬ 
angle. The triangle is then moved up untd the line BB 
coincides with the edge already drawn, and the other side 
cf the post is drawn along .4.4. .A. triangle gradiiated 
to eighths or sixteenths for about one inch back from the 
edge will be fouml to be one of the most useful articles 
on the drafting table. 

~ &) io 40 M~ar 

Ot. nm JosHiMAk, F*I6. 3. 
Duawixo-Room Coxvkxikxcks 

If a sipiare jiiece of celluloid is at hand, it can be cross- 
sectioned and graduated along two sides, away from one 
of the corners. This will be found very usefvd for lo¬ 
cating intermediate points on maps on which rectangular, 
coordinates are used. 

Fig. 2 shows a simply made device for getting latitudes 
and departures from distances and bearings or horizontal 
and vertical distances from inclined distances and ver¬ 
tical angles. The protractor is laid off on a piece of cross- 
section paper. The arm shown below is made on a strip 
of tracing cloth. A few thumb tacks and a needle to hold 
the zero of the arm over that of the paper is all that is 
necessary. This is useful for rough work and also for 
running down errors in more accurate calculations. 

*Douslas, Alaska. 
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Fig. 3 shows a rack for drying blueprints. An inch or 
so of margin is left on one side of the print and it is 
hung by this to a few nails driven through a square stick 
as shown. The ends of the stick are then caught in the 
rack and the prints left to dry. This is quickly and easily 
made and is perfectly satisfactory. 

In the accompanying illustration is shown the decanter 
used in some of the decantation plants of the gold mines 
of the Rand, as described by C. 0. Schmitt, in “A Text¬ 
book of Rand Metallurgical Practice,” Vol. 2. A plat¬ 
form giving access to the center of the decantation vat 

Chain 

'~yz. Cen-fvr Line 
of Vat 

Details of Decanting Device 

is used to carry the decanter as well as the winch used 
in lifting and lowering the decanter. The details of the 
device are apparent from the illustration. 

The responsibility of testing lire hose usually devolves 
on the engineer in charge of an institution or building, 
and as the matter is becoming more important, it is be¬ 
lieved the following hint by A. P. Connor {Power, Dec. 
9, 1913), will be of value to those on whom this duty 

rests. 
The usual way in which fire hose is tested is by means 

of water and as if there were a fire. While this method 
has certain features which may recommend it, it has sev¬ 
eral inherent defects which make it impractical in many 
cases, and further opens the way to an early decay of 
the hose, especially as the hose is seldom dry when re¬ 
turned to its rack. Should the hose burst during the 
test, damage is sure to result which will sometimes greatly 

exceed that of the value of an entirely new ho^. Again, a 
test of the hose should be made at least onc^, year. 

The better way is to test the hose with air at, say, 100 
lb. pressure. This can be done readily in many plants 
having air compressors. In case there is not a com¬ 
pressor in the plant one may be often easily procured, 
and if that is impractical then the next best thing is to 
take the hose to a place where there is a suitable com¬ 
pressor. The hose will leak appreciably but not abnor¬ 
mally. Should there be any weak spots in the hose they 
can be readily detected. 

An advantage of air is that the hose can be handled 
without danger of soiling the clothes of the tester, and in 
case of bursting practically no damage will be done, and 
immediately after the test the hose can be replaced on 
the rack. The test can be made in almost any part of 
the building, and in general is as handy and desirable 
as could be desired. 

BlAst«F ’UTWhSk.ce 

Oases Metall^r^^ 

At the Cockerill Works, Seraing, Belgium, seven blast¬ 
furnaces with a total daily capacity of 1000 tons of pig- 
iron, yield daily 1,800,000 cu.m, of gas, the greater part 
of which is used directly for the generation of power; the 
surplus is now used under boilers; some of this will, in 
the future, heat a metal mixer, according to E. Houbaer, 
Trans, Iron and Steel Inst., September, 1913. Five bat¬ 
teries of coke ovens, with a total output of 800 tons of 
coke per day yield 3740 cu.m, of gas per hour, all practi¬ 
cally utilized; 2040 cu.m, for power generation and 1660 
cu.m, for heating two openhearth furnaces (9 and 12 to 
13 tons capacity respectively), two stoves, and two re¬ 
heating furnaces. A gas-holder of .>0,000 cu.m, capac¬ 
ity is being constructed to store at least a portion of the 
coke-oven gas produced on Sundays and holidays; equa¬ 
lize the pressure and composition of the gas, and pro¬ 
vide a reserve. 

Metal mixers heated by ))last-furnace or coke-oven gas, 
require no regenerative chambers, hot air from the' 
Cowper stoves sufficing. The chief advantages claimed 
for the use of coke-oven gas in open-hearth furnaces are: 
(1) Increased production, (2) simplification in construc¬ 
tion, (3) less repairs, especially to the roof and cham¬ 
bers, (4) possibility of using a cheaper charge, and (5) 
ease of working. In the working of a 12-ton furnace at 
Seraing, the average consumption was about 280 cu.m, 
of coke-oven gas per ton of steel. Coke-oven gas should 
not be used in engines but reserved for operations where 
a high temperature is required and where its calorific 
power can be utilized to the fullest extent. In some 
cases it may be profitable to u.se blast-furnace or pro¬ 
ducer gas for heating the coke-ovens and so recover a 
larger quantity of the richer coke-oven gas for special 
purposes. Pitch from coke-oven tar when used in special 
burners by means of steam and compre.ssed air, may be 
used for heating furna(*es of all kinds. It is estimated 
that for a works producing 1000 tons of pig-iron, and 
1000 tons of coke in regem^rative ovens, the blast-furnace 
gas would supply energy equal to 28,.500 hp.; the coke- 
oven gas would serve for making 62.5 tons of steel in 
openhearth furnaces or for heating 1150 tons of ingots in 
reheating furnaces; and the pitch for making 150 tons of 
steel in openhearth furnaces. 
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Heav^ RocR Drill witH 
Feed 

The Sullivan Machinery Co, has put out a tripod pis¬ 
ton drill for quarry and opencut work designed to do 
away with loss of time in changing steel. The machine 
drills holes up to 20 ft. long and 3 in. in diameter and 
fills a place between the ordinary tripod drill and the 
heavy traction outfit, the latter being at a disadvantage 
on rough ground. 

The drill has a shell and feed screw unusually long so 
as to provide a run of 41/^ ft. By this means, the num¬ 
ber of changes of steel is largely reduced. The cylinder 
stands out from the shell an unusual distance, so as to al¬ 

tered.' The gears may be disengaged with a wrench and 
the cylinder raised or lowered by hand in the usual 
fashion, if desired. The engine itself has two oscillating 
cylinders and runs in both directions, so as to move the 
cylinder either up or down. The speed of raising or low¬ 
ering is 16 ft. per min.; 15 sec, is thus sufficient to run 
up the cylinder when changing steel. 

There is a lug attached to the back of the lower end 
of the shell, and a brace runs from this to a clamp on one 
leg of the tripod; this affords additional stability. The 
machine on its tripod weighs 1760 lb. It is of the Sulli¬ 
van Hy-Speed type and is designated as FP-33. 

Improved Type of Gilbert 
tS^creesi 

An improved type of Gilbert conical screen is being 
generally adopted by washed sand and gravel producers, 
which is claimed to reduce the expense of screen renewals 
more than 50%. The Gilbert screen is a truncated, coni¬ 
cal screen entirely open at one end and supported on a 
horizontal axis. In operation, a chute delivers the gravel 
and water to the extreme interior of the screen and the 
material thus agitated by the revolution of the screen 
works its way out against a jet of water and is thus thor¬ 
oughly washed and screened. 

The greatest wear on these screens is naturally at the 
small end where the material is delivered and where the 
greater part of the screening is done. To relieve this, the 
improved Gilbert screen is fitted with a short inner skirt 
concentric with the larger screen, slightly smaller in 
diameter and about one-third the kngth. Material from 

Improved Gilbert Screen 

low the chuck to revolve without interfering with the 
shell. The feed screw extends below the threads and 
terminates in a bearing so that the drill eannot fall from 

the shell, if run out too far. 
Inasmuch as it takes an appreciable amount of time 

and effort, after finishing with a length of steel, to run 
a heavy machine up by hand for four feet or so, an engine 
feed is provided. This consists of the small two-cylinder 
engine shown attached to the back of the shell. It carries 
a shaft geared to the feed screw, the latter being sus- 
j'ended from a ball bearing in the yoke. The gear on the 
engine crankshaft is equipped with a friction device to 
obviate undue strains if obstructions should be encoun¬ 

the chute is delivered directly to this inner skirt which, 
consequently, takes the greatest wear, effects the prelimin¬ 
ary separation, and distributes the material evenly to the 
outer screen. 

This arrangement practically triples the life of the large 
screen. The life of the small inner skirt is the same as 
that of the large screen plate in the old-style Gilbert, 
while the expense of renewals is reduced to about one- 
third. Furthermore, where desired, the small skirt may 
be made of manganese steel and its life prolonged in¬ 
definitely. 

The time required to change or renew the screen plates 
is iiu'onsiderable. Angle clips riveted to the screen coin- 
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cide with the lugs on the cast-iron head, and it is thus a 
simple matter to bolt the screen to the head casting in 
a few minutes. This same methodof attaching the inner 
skirt is also used. The holes in the angle clips are drilled 
from a template after the clips are riveted to the screen 
so that the bolt holes are sure to coincide. The improved 
Gilbert screen (patented) is manufactured by the Stcph- 
ens-Adamson Manufacturing Co., Aurora, Ill. 

I#: 

^ ^lectsric Mis&e LrOcoss&o*» 
tive 

The Carnegie Coal Co. has recently installed at the 
Charleroi (Penn.) coal mine two large mine loco¬ 
motives. These locomotives weight 30 tons each and 
are of the Baldwin-Westinghouse “Barsteel” tyi)e. It 
is estimated that each locomotive can haul 100 cars, each 
loaded with 3 tons of coal, over the local grades. The Car¬ 
negie company recently acquired i)ossession of the ('har- 
leroi mine, wliich is of considerable size and well devel¬ 
oped. A large production is desired from it, but the 
haul is about two miles long with the grade largely 
against the load. Hence the average haulage locomotive 
of from 15 to 25 tons would not be sulliciently large to 
keep production up to the desired tonnage. 

30-Tox Double-Uxit Electric Mixe Locomotive 

The new locomotives possess a number of intere.sting 
features. Each consists of two separate units which can 
1)0 separated and lUsed as 15-ton locomotives if desired. 
In the “barsteel” construction, the frames are not 
built up of plates, but are formed of a grid of steel bars 
of heavy cross-section. The side frame of each unit is 
cast separately, forming an extremely strong and rigid 
construction. The openings in the frame give ready 
access for inspecting and adjusting, and also provide 
thorough ventilation to the electrical apparatus. 

Air brakes arc used, but each unit is also equipped with 
hand-brakes, which can be operated together from the 
operating stand of the leading unit. An auxiliary re¬ 
servoir is provided on the trailing unit, the main reser¬ 
voir and compressor being on the leading unit. The hand 
brakes are operative on both units when disconnected for 
independent operation. 

The controller for the tandem is of the individual mag¬ 
netic-blowout type and handles all four motors at once. 
When the tandem is split, the four-motor controller han¬ 
dles the two motors of its unit without change in con¬ 
nections, while the other unit has its own two-motor con¬ 
troller. In addition to the two large haulage units the 

Carnegie company has installed at Charleroi 10 traction- 
reel gathering locomotives or “crabs,” also of the Bald¬ 
win- Westinghouse “barsteel” type. 

Acets^leiae Lamp 
The distinctive features of the “Ever-ready” acetylene¬ 

burning miner’s lamp, made by the Charles Hoppe Co., 
of Cincinnati, Ohio, are; The water feed is through a 
tube extending from the water reservoir direct to the 
bottom of the carbide container. The flow of water is 
controlled by a cap tightly fitting over the lower end 
of the tube and carried upon a rod that passes u]) through 
the feed tube to a lever, which, extending outward hori¬ 
zontally through the side of the water reservoir, lowers 
the cap and admits water to the carbide when turned 
down. hen turned uj), the* cap is drawn tightly up 
oil the tulie, shutting off the feed. Two carbide con¬ 
tainers ari' supplied with each lamp. One is furnished 
with a screw cap .so that it may be carried in the pocket 
and exchanged for tin* otiu'r when its carbide is spent. 
'^iV) facilitate making the cliange the lamp is supplied with 
an oil-burning miniature lamp which may be screwed into 
the top of the acetylene lamp and lighted when the other 
lamp is not burning at the time when the change of car¬ 
bide containers is made. The lamps may be iiiirchased 
with or without this oil-burning pilot. 

The “Ever-ready” lamp is of the usual shaiie of the 
lighter sheet-metal acetylene lam])s. Tt is made of light 
spun brass lined with tin, weighs three ounces, is about 
4 in. high and 'U/o in. in diameter overall. It .‘<ells for 
$22.50 per doz. with the oil lam]>s, or $18 per doz. with¬ 
out. The water reservoir is spherical, opening into a 
screwed flange at the bottom and constitutes the body 
of the lamp. A short curved tube leads from just above 
the flange outwards through a 2i/2-i>L reflector rigidly at¬ 
tached to the body, and carries the lava tip constituting 
the burner. 

A light piece of felt surrounds the inner top portion 
of the flanged part of the body, down through the center 
of which extends the water-supply tul)e. fl’he felt is a 
filter, to prevent solid matter spattering up into the burner 
tube. A hook handle is attaclied to the back of the body 
and each lamp is supplied with a burner cleaner that 
may be carried over the hook handle or in the pocket, 
thus eliminating the nece.ssity of using a pie(‘e of wire to 
clear the burner when clogged. 

The water tulie is the most commendable feature of 
this light and should prove more satisfactory than drip 
devices with their needle valves. The oil-burning minia¬ 
ture or pilot strikes one as being a ridiculous refinement, 
somewhat like carrying a lamp in order to be able to find 
one’s matchbox. Anyone competent to carry a light un¬ 
derground ought to be able to perform the simple oper¬ 
ation of changing carbide containers in the dark. 

Small SlnKl^-Staiee, Power-Driven Air Compreanora are 
now put on the market by the Sullivan Machinery Co. In 
type WG-3 a single horizo/ital air cylinder is bolted to one 
end of a frame carrying a crankshaft on one end of which 
Is a flywheel and on the other a drive pulley. The moving 
parts are Inclosed and are oiled by the splash system. An 
air unloader is provided on the inlet valves, which, like the 
discharge, are of the poppet type. The machine Is built in 
capacities of 43. 98, 181 and 314 cu.ft. or free air per min. 
Types WK and WK-2 are modified to permit gear drive by a 
motor mounted on the same base. WK-2 is portable, motor, 
starter, receiver and compressor being mounted on a truck 
or mine-car bed to make an exceedingly compact and handy 
unit. The machine comes In the 98 and 181 cu.ft. sizes. It 
would appear an excellent machine for use in inaccessible 
places in a mine. 
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This index is a convenient reference to the current liter¬ 
ature of mining and metailurgy pub’Ished in all of the import¬ 
ant periodicals of the world. We v ill 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 wMll be some del\y 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. 
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pp.) Discussion of paper by Edward Keller, previously in¬ 
dexed. 40c. 
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5 pp.) Discussion on paper by D. A. Lyon and R. M. Keeney, 
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dien. A. Hanig. (Oest. Zeit. B. u. H., Oct. 18, 1913; 3 pp.) 40c. 

24.020—PALLADIUM AND PLATINUM-Assay Method for 
Palladium and Platinum. H. D. Greenwood. (Eng. and Min. 
Journ., Dec. 20, 1913; % p.) 20c. 

24,021—RADIUM—The Distribution of Radio-Active Sub¬ 
stances in the Universe. W. W. Strong. (Radium, July, 1913; 
4 pp.) 20a 

24,022—RADIUM—Present Status of the World’s Radium- 
Producing Industry. Ernest H. Heinrichs. (Min. and Eng. 
Wld., Nov. 8, 1913; IVi pp.) 20c. . 

24,023—RADIUM—Radio-Activity and Geology—III. The 
Evolution of Elements. W. W. Strong. (Radium, Nov., 1913; 
3 pp.) 

24,024—RADIUM—Le Radium. R. Sylvany. (Metaux et 
Alliages, Aug.-Sept., 1913; 2 pp.) 40c. 

24,025—TIN—La Recuperacion del Estafto del Laton Viejo. 
Francisco Marie. (Bull. Soc. Fomento Fabril, Oct. 1, 1913; 
3% pp.) 

24,026—TIN—The Smelting of Tin Ore in the Electric Fur¬ 
nace. (Min. Journ., Oct. 18, 1913; 1 p.) From Revlsta Minera. 
40c. 

24,027—VANADIUM—Lucky Bill Lead-Vanadium Mine, New 
Mexico. Paul A. Larsh. (Eng. and Min. Journ., Dec. 13, 1913; 
2J pp., illus.) 20c. 

NONMET.VLLIC MINER.\LS 

24,028-ASBESTOS MINING in Quebec. Reginald E. Hore. 
(Can. Min. Journ., Oct. 15, 1913; 4 pp., illus.) 20c. 

24.029—BAUXITE—ALOk Bestimmung im Bauxit. Traut- 
mann. (Zeit. f. angew. Chem., Nov. 21, 1913; % p.) 

24,030—MICA—Indian Mica Industry. Archibald A. C. 
Dickson. (Min. Journ., Oct. 18, 1913; 1% pp.) 40c. 

24,031—PHOSPHATE—The Discovery and Opening of a 
New Phosphate Field in the United States (Utah). Charles 
Colcock Jones. (Bull. A. I. M. E., Oct., 1913; 25 pp., illus.) 

24,032—PHOSPHATE ROCK—Production of Phosphate 
Rock in Florida during 1912. E. H. Sellards. (Fla. State Geol. 
Surv., 1913; 4 pp.) 

24.033—POTASH—Die Schlagwetterexplosion im Schacht 
des Kalisalzbergwerks Adolfsgliick bei Lindwedel im Berg- 
revier Nord-Hannover am 24 December, 1912. Dahms. (Preus. 
Zeit. f. B. H. u. S., Vol. 61, Part 3, 1913; 7 pp., illus.) The 
firedamp explosion in the shaft of the Adoirsgliick potash 
mine near Lindwedel, North Hannover district, on Dec. 

PETROLEUM AND NATURAL G.VS 

24,034—BAKU—The Baku Petroleum Industry during 1912. 
(Petrol. Rev., Nov. 29, 1913; 1% pp.) 40c. 

24,035—OHIO—Gas and Oil Wells near Oberlin, Ohio. 
George D, Hubbard. (Econ. Geol., Oct., 1913; 10 pp.) 60c. 

24,036—RUSSIA—The Oil Outlook in Russia. E. de Haut- 
pick. (Min. Journ., Oct. 18, 1913; 1 p.) 40c. 

LOUISIANA—Recent Oil Develop¬ 
ments in Texas and Louisiana. W. E. Wrather. (Eng. and 
Min. Journ., Nov. 29, 1913; 1 p.) 20c. 

24,038—WYOMING—Prospective Oil Fields at Upton, 
ueston County, Buck Creek, Niobrara County, Rattlesnake 
Mountains, Natrona County, La Barge, Lincoln County. L. W. 
Trumbull. (State Geologist of Wyoming, Bull. 5, 1913; 15 pp., 
illus.) 

ECONOMIC GEOLOGY—(iENER.YL 

24,039—BRAZTI.,—Laterization in Minas Geraes, Brazil. J. 
H. Goodchild. Also discussion. (I. M. M., Bull. Nos. 109 and 
110, 1913; 28 dP-, illus.) 

24,040—GEOLOGIC MAPPING—Applied Geologv in the 
Butte Mines. Frank A. Llnforth. (Bull. A. I. M. E., Nov., 1913; 
13 pp., illus.) Brief outline of methods of geologic mapping 
employed in the geological department of the Anaconda Cop¬ 
per Mining Co. 40c. 

. 24,041—GEOLOGIC REPORT.S—Field and Office Methods 
Geologic Reports. (Econ. Geol., Oct., 

1913; 30 pp.) Continuation of discussion; "Measurements bv 
Compass, Pace and Aneroid,” by Joseph Barrell; “Objects anil 
Methods of Petrographic Description,” by C. P. Berkey; “Note 
Taking,” by D. W. Johnson. 60c. 

24,042—ORE DEPOSITION—A Comparison of Waters of 
Mines and of Hot Springs. W. H. Emmons and G. L. Har¬ 
rington. (Econ. Geol., Oct., 1913; 17 pp., ilfus.) Investigation 
was undertaken to ascertain the general nature and com¬ 
position of the waters that have been assumed to be agents 
in the deposition of lode ores. 60c. 

24.043—SECONDARY 
Secondary Enrichment. 
110, Nov. 13, 1913; 2% 
ly indexed. 

ENRICHMENT—An 
W. F. .‘\. Thomae. 

pp.) Discussion on 

Example of 
(T. M. M., Bull, 
paper previous- 

.MINING—GENERAL 

24,044—ACCTDENT.S—Mine-Accident Prevention at Lake 
Superior Iron Mines. Dwight E. Woodbridge. (U. S. Bureau 
of Mines, Tech. Paper 30, 1913; 38 pp., illus.) 

24,045—ACCOUNTING—Importance of Up-to-Date Mine 
Accounting. William J. Crocker. (Min. and Eng. Wld., Nov. 

24.046—AERIAL ROPEWAYS—Seilforderanlagen im Ml- 
nettebezirk. Abels. (Gluckauf, Nov. 1. 1913; 8% pp illus ) 
Aerial ropeways in the minette district. 40c. 

Ts Fairbanks, Alaska. 
Hubert I. Ellis. (Eng. and Min. Journ., Dec. 13, 1913; 1^1 pp.) 

24.048—ALSACE-LORRAINE—Jahresberlcht des Vereins 
fur die bergbaulichen Interessen Elsass-Lothrlngens fiJr das 
.lahr 1912. (Gluckauf, Oct. 4. 1913; 5% pp.) Abstract of an¬ 
nual report of the association for promoting the minimr in¬ 
terests of Alsace-Lorraine for 1912. 40c. 

24,049—BLASTING—Electric Blasting. Wm. Cullen, Thomas 
Donaldson and W. Water.s. (Journ. Chem., Met. and Min Soc 
of So. Afr., Oct.. 1913; 17pp., illus.) 60c. 

24,050—CABLEWAY—Single-Track Cableway in Sardinia 
E. Praetorius. (Eng. and Min. Journ., Nov. 29, 1913; ^ 
illus.) 20c. 

P- 

24,051—CANADA—The Production of Copper, Gold Lead 
Nickel. Silver, Zinc and other Metals in Canada during 1912’ 
Cosmo T. Cartwright. (Can. Dept, of Mines, 1913; 86 pp.) 

24,052 CHURN-DRILL ANGLE HOT.,ES on the Cuvuna 
Percy W. Donovan. (Eng. and Min. Journ., Dec. 13 1913- 1 n' 
illus.) 20c. ■ 
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24.053—COMPRESSED AIR—Substantial Surface Air Pipe 
Line of Witherbee-Sherman Company. (Eng. and Min. 
Journ., Nov. 29, 1913; 1 p., illus.) 20c. 

24,054—CURVES—Laying Out Cananea Underground 
Curves at Cananea Consolidated Mines. A. Carr Harris. (Eng. 
and Min. Journ., Nov. 29, 1913; 2 pp., illus.) 20c. 

24,055—DRILLING—Rock-Drilling Economics. W. L. 
Saunders. (Bull. A. I. M. E., Sept., 1913; 26 pp., illus.) 60c. 

24,056—ELECTRICAL POWER for Central Arizona Mines. 
Warren Alkens. (Min. and Eng. Wld., Oct. 11, 1913; 1% pp.. 
Ulus.) 20c. 

24,057—EXPLOSIONS—Mltteilungen iiber elnlge der be- 
merkenswertesten Explosionen beim preusslschen Steinkoh- 
lenbergbau im Jahre 1912. (Preus. Zeit. f. B. H. u. S., Vol. 
61, Part 3, 1913; 8 pp., illus.) Communications on some of 
the most notable explosions in the Prussian coal mines in 
1912. 

24,058—FIREDAMP—Ueber Schlagwetteranzeige Habor. 
(Chem.-Ztg., Oct. 30, 1913; 1% pp., illus.) On firedamp indi¬ 
cators. 40c. 

24,059—HAULAGE—A Gravity Haulage System at Moose 
Mountain Mine. Prank C. Rork. (Eng. and Min. Journ., 
Dec. 20, 1913; % p., illus.) 20c. 

24,060—HOISTING ROPES—Der Sicherheitsfaktor der 
Forderseile. Speer, (Gluckauf, Oct. 18, 1913; 6% pp.) The 
safety factor of hoisting cables. 40c. 

24,061—MAPS—Topographic Maps for the Mining Engi¬ 
neer. (Bull. A. I. M. E., Nov., 1913; pp.) Discussion on 
paper by E. G. Woodruff, previously indexed. 40c. 

24,062—MEXICO—Patience and Cheap Labor in Mexican 
Mining. William H. Yeandle. (Eng. and Min. Journ., Dec, 
13, 1913; 1% pp.) 20c. 

24,063—MICROSCOPE—The Use of the Microscope in Min¬ 
ing Engineering. (Bull. A. I. M. E., Nov., 1913; 1% pp.) Dis¬ 
cussion on paper by F. W. Apgar, previously indexed. 40c. 

24,064—MINE PILLING—Le Remblayage hydraulique au 
SiSge St. Nocolas des Charbonnages de I’Espfiraqce et Bonne- 
Fortune, a Montegn^e. A. Prance. (Rev. Univ. des Mines, 
Sept., 1913; 28 pp.. Ulus.) 

24,065—NYSTAGMUS—Miners’ Nystagmus. J. Court. (Iron 
and Coal Tr. Rev., Oct. 3, 1913; 2J pp.) From paper before 
Midland Inst, of Min., Meehan, and Civ. Engrs. 4(5c. 

24,066—ORE HANDLING—Handling Ore from Stock Pile 
at Miami. (Min. and Sci. Press, Nov. 1, 1913; 1 p., illus.) 20c. 

24,067—PACKING—Die Verwendung von Drahtgeflecht zur 
Herstellung von Bergeversatzverschlagen und als Verzug 
in Flozen mit gebrachem Hangenden und Liegenden. (GlUck- 
auf, Oct. 25, 1913; 1% pp.) The application of twisted wire 
netting in building waste packing bulkheads and as curbing 
in seams with friable hanging and footwalls. 40c. 

24,068—PRODUCTION of Metals and Metallic Ores in 1911 
and 1912. J. P. Dunlop. (Advance Chapter from Mineral Re¬ 
sources U. S., 1912; 9 pp.) 

24,069—PRUSSIA—Die Bergwerksindustrie und Bergver- 
waltung Preussens im Jahre 1912. (Zeit. f. B. H. u. S., Vol. 
61, Part 3. 1913; 40 pp.) Prussia’s mining industry and its 
administration in 1912. 

24,070—RUSSIA—Russlands Bergwerksindustrie im Jahre 
1911. Bartels. (Preus. Zeit. f. B. H. u. S., Vol., 61, Part 3, 
1913; 7*/^ pp.) Russia’s mining industry in 1911. 

24.071—SALTED MINES. G. L. Sheldon. (Eng. and Min. 
Journ.. Dec. 13, 1913; 1 p.) Notes on some instances of “salt¬ 
ing” that have come to the attention of the author. 20c. 

24,072—MINE FILLING—Das Abteufen eines Vorrats- 
schachtes fur Versatzgut nach dem Pressluftverfahren. 
Brewer. (Gluckauf, Oct. 11, 1913; 3% pp., illus.) Sinking a 
storage pit for sand-filling material (ground tap cinder) by 
the compressed-air method. 40c. 

24.073—SHAFT SINKING—Das Schachtabteufen nach dem 
Verfahren von Kind-Chaudron im Oberbergamtsbezlrk Claus- 
thal. Albrecht. (Preus. Zeit. f. B. H. u. S., Vol. 61, Part 2, 
1913; 31^^ pp., illus.! 

24,073a—SHAFT SINKING—Die Anwendung des Gefrier- 
urid Zementlerverfahrens beim Abteufen des Kalischachtes 
Wendland. Barry and Jacobovlcs. (Gluckauf, Nov. 15, 1913; 
7 pp., illus.) Application of the freezing and concrete filling- 
method in sinking the Wendland potash shaft. 40c. 

24,073b—SHAFT SINKING—The Cementation Process for 
.Sinking Shafts. Sydnev F. Walker. (Colliery Engr., Nov., 
1913; 2 pp.) 20c. 

24.074—SLUDGE AB.\TEMENT—Report of the Sludge 
.\batement Board of Victoria for the year 1912. (1913; 37 pp., 
illus.) 

24,075—STORING METHODS at the North Star Mine. L. O. 
Kellogg. (Eng. and Min. Journ., Nov. 29, 1913; 4% pp., illus.) 
20c. 

24,076—TUNNELING—Safety in Tunneling. David W. 
Brunton and John A. Davis. (U. S. Bureau of Mines, Miners’ 
Circular 13, 1913; 19 pp.) 

24.077—UNDERGROUND TEMPER.\TURE MEASURE¬ 
MENT—Welche Erfolge sind bei Anwendung des elektrischen 
Widerstandsthermometers zu Temperaturmessungen in 
TiefbohrlSchern fOr die Theorie und Praxis zu erwarten? Kurt 
Flegel. (Gluckauf, Nov. 8, 1913; 5 pp.) What results are 
to be expected from the employment of electric resistance 
thermometers for measuring temperatures in deep bore holes, 
theoretically and practically? 

24,078-VENTILATION of the Mines of the Rand: The 
Problem of Obtaining Healthier Conditions. G. H. Blenkinsop; 
also discussion. (Journ. Chem., Met. and Min. Soc. of So. 
Afr., Sept, and Oct., 1913; 7% pp.) 

ORE DRESSIXO—GENERAL, 

24,079—COST OF MILLING PLANTS—Under-Estimating 
the Cost of Miiling Plants. Wilton Shellshear. (Min. and 
Sci. Press, Oct. 18, 1913; 3 pp.) 20c. 

24.080—CRUSHING—Hardinge Mills vs. Chilean Mills. 
(Bull. A. I. M. E.. Nov., 1913; 6*4 PP., illus.) Discussion on 
paper by Robert Franke, previously indexed. 40c. 

24,081-ELECTROMAGNETIC ORE CONCENTRATION by 
the Ullrich Separator. P. Kranafeldt. (Can. Min. Journ., 
Nov. 15, 1913; 4% pp., illus.) 20c. 

24,082—FLOTATION PROCESS—Procedimiento Patentado 
de Flotacion de Minerales Metalicos, del J. Menendez Ormaza. 
(Revista Minera, Oct. 8, 1913; 6% pp., illus.) 40c. 

24,082a—FLOTATION PROCESS—Procedimientos de Prep- 
aracion Mecanica de Minerales por Flotacion. (Revista 
Minera, Nov. 16 and 24, 1913; 3% pp.) 80c. 

24,082b—LIXIVIATION—Auslaugung und Trennung Block. 
(Chem.-Ztg., Nov. 20, 1913; 3% pp.) Lixiviation and separa¬ 
tion. 

24,083—MILL CONSTRUCTION and Estimates of Costs. A. 
M. Merton. (Min. and Eng. Wld., Oct. 11, 18 and 25, 1913; 6% 
pp.) 60c. 

24,084—ORE-DRESSING IMPROVEMENTS. (Bull. A. I. 
M. E., Nov., 1913; 1 p.) Discussion on paper by R. H. Rich¬ 
ards, previously indexed. 40c. 

METALLURGY—GENER.AL 

24,085—ALLOYS—A Study of Volume Changes in Alloys. 
J. H. Chamberlain. (Advance copy, Brit. Inst, of Metals, Aug., 
1913; 37 pp., illus.) 

24,086—ALLOYS—The Copper-Rich Kalchoids. (Copper- 
Tin-Zinc Alloys). Samuel L. Hoyt. (Advance copy, Brit. Inst, 
of Metals, Aug., 1913; 39 pp., illus.) 

24.087—ALLOYS—The Nomenclature of Non-Ferrous Al¬ 
loys. G. K. Burgess. (Advance copy. Am. Inst, of Metals. 
Oct. 13-17, 1913; 4 pp.) 

24,088—CHIMNEY—The United Verde’s 400-ft. Steel Chim¬ 
ney. C. W. Cromwell. (Eng. and Min. Journ., Dec. 6, 1913; 
3 pp., illus.) 20c. 

24,089—FLUE SYSTEM—The Great Falls Flue System and 
Chimney. (Bull. A. I. M. E., Nov., 1913; 1% pp.) Discussion 
on paper by C. W. Goodale and J. H. Klepinger, previously 
indexed. 40c. 

24,090-MELTING POINTS—The Melting Points of Some 
Refractory Oxides. Notes from the U. S. Bureau of Stand¬ 
ards. C. W. Kanolt. (Journ. Prank. Inst., Nov., 1913; 
pp.) 60c. 

24,091—MICROSCOPIC EXAMINATION—Ueber die mikro- 
skopische Untersuchung von Metallen mittels polarisierten 
Lichtes. Hanemann and Endell. (Stahl u. Eisen, Oct. 2, 1913; 
2% pp., illus.) On the microscopical examination of metals 
by means of polarized light. 40c. 

24,092-MICROSCOPIC STRUCTURE of Metals. Chas. J. P. 
Fuller. (Trans. Manchester Geol. and Min. Soc., Vol. XXXIII. 
Part 6, 1913; 3 pp.) 

24,093—REFRACTORIES—A Note on the Occurrence and 
Manufacture of Refractories in Montana. W. H. Gunniss. 
(Bull. A. I. M. E., Sept., 1913; 2 pp.) 40c. 

24,094—REFRACTORIES for the Modern Boiler Plant. 
Kenneth Seaver. (Proc. Engrs. Soc. W. Penn., July, 1913; 24 
pp., illus.) 60c. 

24,096—ROASTING—Ueber die wissenschaftlichen Grund- 
lagen der Rostprozesse. Schenck. (Zeit. f. angew. Chem., 
Oct. 31, 1913; 6% pp., illus.) On the scientific principles of 
the roasting processes. 

24,096-SMOKE IN THE ATMOSPHERE—Notes on the 
Standard Apparatus and Method for Measuring the Amount 
and Character of Atmospheric Pollution. John B. C. Kershaw. 
(Met. and (^hem. Eng., Nov., 1913; l^i pp., illus.) 40c. 

24,097—TEMPERATURE MEASLTREMENT—Some Obser¬ 
vations on Base-Metal Thermocouples. O. L. Kowalke. (Ad¬ 
vance copy. Am. Electrochem. Soc., Sept. 9-11, 1913; 13 pp., 
illus.) 

24,097a—TEMPERATURE MEASUREMENT—Ueber Tem- 
peraturmessung. Sieveking. (Feuerungs-technik, Nov. 15, 
1913; 2 pp.) On measuring temperatures. 40c. 

24.098—TESTING—Present Methods of Testing with Spe¬ 
cial Reference to the Work of the International Testing As¬ 
sociation. H. Hubert. (Advance copy. Iron and Steel Inst., 
Sept., 1913; 24 pp.) 

24,099—WASTE HEAT—Note on the Utilization of the 
Waste Heat of Regenerative Furnaces. George C. Stone. 
(Bull. A. I. M. E., Oct., 1913; pp.) 40c. 

24,100—WELDING—Die autogene Schweissung im Gross- 
betrlebe. Knappich. (Zeit. d. Vereines Deutsch. Ing., Nov. 1, 
1913; 2% pp., illus.) Autogenous welding on a large scale. 

FUELS (SEE .4LSO “PETROLEUM .\XD X.\TUR.\L G.\S”) 

24.101— ALASKA—Coal Prospects in Matanuska Field, 
Alaska. (Eng. and Min. Journ., Dec. 6. 1913; 1 p., illus.) 
Statement by Dr. J. A. Holmes. 20c. 

24.102— COAL ANALYSIS—The Value of Coal Analyses. 
N. W. Lord. (Colliery Engr., Nov., 1913; Ig pp.) 20c. 

24.103— COKE—Investigations on the Hardness of Coke. 
O. Simmersbach. (Iron and Coal Tr. Rev., Sept. 5. 1913; g p.) 
40c. 

24,103a—COKE—The Manufacture of Coke in 1912. Edward 
W. Parker. (Advance chapter from Mineral Resources of the 
U. S., 1912; 64 pp.) 

24.104— FINE COAL—Small Coal and Dust: Its Produc¬ 
tion, Prevention, Treatment and Utilization, with Special Ref¬ 
erence to Dry Mines. J. Drummond Paton. (Trans. Man¬ 
chester Geol. and Min. Soc., Vol. XXXIII, Part 6, 1913; 29 pp.. 
illus.) 

24.105— GASOLINE PROM NATURAL GAS—Methods for 
the Examination of Natural Gas for .the Production of Gaso¬ 
line. E. S. Merrlam and J. A. Birchby. (Journ. Ind. and Eng 
Chem., Oct., 1913; 3% pp.) 60c. ® 

24.106— PRODUCER GAS—A New Process of Cleaning 
Producer Gas. H. F. Smith. (Journ. A. S. M. E., Nov., 1913; 
6 pp., illus.) 

24,107—PULVERIZED COAL for Forge Furnaces 4rthur 
S. Mann. (.4m. Mach., Nov. 13, 1913; 1 p.) 20c. 
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24,107a—AERIAL TRAMWAYS—Seilschwebebahnen fur 
den Fernverkehr von Personen und GUtern. Ruble. (Zeit. d. 
Vereines Deutsch. Ing*., Nov. 8, 15 and 22, 1913; 19 pp., illus.) 
Aerial wire-ropeways for distance traffic of passengers and 
goods. 

24.108— BOILER FEED WATER—A Boiler Feed-Water 
Filter Suitable for Tropical Regions. (Eng. and Min. Journ., 
Dec. 20, 1913; 2 pp., illus.) 20c. 

24,108a—BOILERS—Zur Beurtellung der Bone-Schnabel- 
Kessel. G. Neumann. (Stahl u. Eisen, Nov. 20, 1913; 6% pp., 
illus.) A critique of the Bone-Schnabel boilers. 40c. 

24,108b—CONVEYING MACHINERY—Skip-Hoists. ,Reg¬ 
inald Trautschold. (Can. Engr., Nov. 20, *913; 2 pp., illus.) 
One of a series of articles on different types of conveying 

machinery. 20c. 
24.109— CONVEYING MACHINERY—Handling Materials 

bv Bucket Carriers. Reginald Trautschold. (Can. Engr., 
Nov. 6, 1913; 4% pp., illus.) One of a series of articles on 
various types of conveyors. 20c. 

24.110— CRANES—Modern Electrically Driven Cranes. 
Arthur L. Hawes. (Eng. Rev.. Oct. 15. 1913; 3 pp., illus.) 40c. 

24 111—SURFACE COMBUSTION APPLIANCES, Design of. 
Charles E. Lucke. (Journ. Ind. and Eng. Chem., Oct., 1913; 
23% pp., illus.) 60c. 

24.112— DRILLS—Operating Data of Electric Rock Drills 
on the Catskill Aqueduct. (Eng. and Contract., Nov. 12. 1913; 

ij pp., illus.) 20c. 
24.113— ELECTRIC POWER PLANTS—Selbstkostenermitt- 

lung bei elektrischen Kraftanlagen auf HUttenwerken. D. 
Paul Schoenfeld. (Stahl u. Eisen, Nov. 6, 1913; 4% pp.) Cal¬ 
culating first cost of electric power plants in metallurgical 
works. 40c. 

24,114—ELECTRICAL DISTRIBUTION for Mines. 
Anson. (Iron and Coal Tr. Rev., Sept. 5, 1913; 1 p.) 
before So. Afr. Inst. Elec. Engrs. 40c. 

J. W. 
Paper 

24,115—HOISTING ENGINE—Die wichtigsten Systeme 
elektrisch betriebener Fordermaschinen. Wintermeyer. (Berg- 
bau. Sept. 25. 1913; 3% pp., illus.) 20c. 

24,11(5—HYDRO-ELECTRIC DEVELOPMENT in Montana. 
(Bull. A. I. M. E., Nov., 1913; 1 p.) Discussion on paper by 
Max Hebgen, previously indexed. 

24.117— LAMPS—Approved Safety Lamps for Mines. (Col- 
lierv Guardian, Sept. 12, 19, 26, Oct. 10, 24 and 31, 1913; 9% 
pp.,' illus.) Order made by the Secretary of State of Great 
Britain. $1.20. 

24.118— LAMPS—Use and Abuse of Acetylene j^amps in 
Mines. Claude T. Rice. (Min. and Eng. Wld., Nov.i 15, 1913; 
1% pp.) 20c. 

24.119— OIL ENGINES—Fuels for Diesel Engines. (Power, 
Nov. 25, 1913; 2% pp., illus.) 20c. 

24.120— OIL ENGINES—Ueber Treibole. Constam and 
Schlapfer. (Zeit. d. Vereines Deutsch. Ing., Sept. 20, Oct. 4, 
11, 18 and 25, 1913; 28 pp.) On lubricant oils for combina¬ 
tion engines. (Diesel’s). 

24.121— RESCUE APPARATUS—An Account of the Use of 
Rescue Apparatus at Lodge Mill Colliery, Huddersfield. W. D. 
Lloyd. (Advance copy, Midland Inst. Min. and Mech. Engrs., 
Nov. 4, 1913; 4 pp.) 

24.122— RESCUE APPARATUS—Simplified Breathing Ap¬ 
paratus at Witkowitzer Mine. Josef Popper. (Coal Age, Nov. 
1, 1913; 1% pp.. illus.) 20c. 

24.123— RESCUE APPARATUS—Unfall belm Gebrauch 
eines Atmungsgeriits auf dem Steinkohlenbergwerk Cons. 
Rubengrube bei Neurode am 11 November, 1912. Mandel. 
(Preus. Zeit. f. B. H. u. S., Vol. 61, Part 3, 1913; 11% pp.. 
illus.) Accident in using a respiration apparatus at the 
Cons. Rubengrube colliery near Neurode, Lower Silesia, on 
Nov. 11, 1912. 

24.124— ROASTING FURNACE—The Herreshoff Roasting 
Furnace. (Min. and Sci. Press, Nov. 1, 1913; 1% pp., illus.) 
20c. 

24,125—STEAM SHOVEL—New Steam Shovel for Cleaning 
Up on Mesabi Range. (Eng. and Min. Journ., Dec. 20, 1913; 
1% PP-. illus.) 20c. 

SAMPLING AND .ASSAYING 

24.126— ALLOYS—The Analysis of Alloys of Lead. Tin, 
Antimony and Copper. D. J. Demorest. (Journ. Ind. and 
Eng. Chem., Oct., 1913; 1% pp.) 60c. 

24,126a—ALLOY—Analyse elner Kupfer-, Nickel-Zlnk- 
legierung (Neusilber, Alpaka u. s. w.) Lind. (Chem.-Ztg., 
Nov. 8, 1913; % p.) Analysis of a copper-, nickel-, zinc-alloy 
(German silver. Alpaca, etc.) 40c. 

24.127— BRONZE—Beitrag zur schnellen Analyse von 
Bronze. Schenk. (Chem-Ztg., Nov. 29, 1913; % p.) Con¬ 
tribution to a quick analysis of bronze. 40c. 

24.128— LABORAXORY—The Chemical Laboratory of the 
Picher Lead Co. John A. Schaeffer. (Journ. Ind. and Eng. 
Chem., Oct., 1913; 3 pp., illus.) 60c. 

24.129— MINE SAMPLES—Notes on the Assay of Mine 
Samples. Robert Dures. (Journ. Chem., Met. end Min. Soc. 
of So. Afr., Oct., 1913; 1 p.) Discussion on paper previously 
Indexed. 60c. 

24.130— OIL-FIRED ASSAY FURNACE—Crude Oil for the 
Assay Furnace. W. G. Haldane. (Eng. and Min. Journ., Dec. 
6, 1913; 1 p.. illus.) 20c. 

24.131— QUANTITATIVE ANALYSIS—Beltrage zur quan- 
titativen Analyse. Beck. (Chem-Ztg., Oct. 30, 1913; % p.) 
Contributions to quantitative analysis. 40c. 

24.132— TITANIUM—Titanbestlmmung durch Titration mlt 
Methylenblau. Neumann and Murphy. (Zeit. f. angew. Chem., 
Oct. 17, 1913; 2% pp.) Determination of titanium by titra¬ 
tion with methylen blue. 60c. 

INDUSTRIAL CHEMISTRY 

24,133—AMMONIA—Utilizing the Nitrogen of Coal in the 
Form of Ammonia. W. Heckel. (Iron and Coal Tr. Rev., Oct. 
>1, 1913; i p.) 40c. 

24.133a—ALUMINUM NITRIDE—Formation of Aluminum 
Nitride from Alumina. Walter Fraenkel. (Am. Fertilizer, 
Nov. 1, 1913; 8 pp.) 20c. 

24.134— BOILER SCALE—Mlttelgegen Kesselsteinbildung 
nach alten und neueren Patenten. Basch. (Feuerungstechnlk, 
Oct. 16, 1913; 2 pp.) Remedies against formation of boiler 
scale according to the old and to more recent patents. 

24.135— COKE BYPRODUCTS—A Contribution to the His¬ 
tory of the Direct Recovery Process. Otto Ohnesorge. (Iron 
and Coal Tr. Rev., Oct. 10, 1913; 1% pp., illus.) 40c. 

24.136— COKE BYPRODUCTS—Extension to the Coke- 
Oven and Byproduct Plant at Devonshire Works. (Iron and 
Coal Tr. Rev., Oct. 10, 1913; IJ pp., illus.) 40c. 

24.136a—COKE BYPRODUCTS—Ueber die neueren Sys¬ 
teme der Teerscheldung und der Gewinnung von Schwerel- 
saurem Ammonlak aus den Kohlengasen. (Bergbau, Oct. 23, 
1913; 3% pp., illus.) To be continued. 40c. 

24.137— POTASH—Zur Kaliendlangenfrage. Relmer. (Zeit. 
f. angew. Chem., Nov. 14, 1913; 5 pp.) Concerning the prob¬ 
lem of the waste liquors from potash factories. 

24.138— TIMBER TREATMENT—Erfahrungen aus der 
Praxis der Holzimpriignierung mit Fluoriden. Nowotny. 
(Zeit. f. angew. Chem., Nov. 21, 1913; 6% pp.) Experience in 
the practice of timber impregnation by fluorides. 

M.ATFIRIALS OP CONSTRUCTION 

24.139— CEMENT—The Manufacture and Uses of Portland 
Cement. 1.. M. Bailey. (Journ. Assn. Eng. Soc., Oct., 1913; 
15 pp.) 40c. 

24.140— CEMENT PLANT—Depreciation and Obsolescence 
with Special Reference to a Cement Plant. Richard K. Meade. 
(Journ. Ind. and Eng. Chem., Sept., 1913; 3% pp.) 60c. 

24.141— CEMENT PLANT—Modern Cement and Hydrated 
I.lme Plant of the Tidewater Portland Cement Co., near 
Baltimore, Md. Richard K. Meade. (Eng. News, Oct. 30, 1913; 
6% pp-, illus.) 20c. 

24,141a—CONCRETE—Das umschniirte Gusseisen, eln 
neues Baumaterial. Fritz von Emperger. (Stahl u. Eisen, 
Oct. 30 and Nov. 27, 1913; 13 pp., illus.) Cast iron in rein¬ 
forced concrete, a new building material. 40c. 

24.142— CONCRETE—Determining Proportions of Concrete 
Mixtures after Hardening. H. Burchatz. (Eng. Rec., Sept. ■ 
6, 1913; 1 p.) 20c. 

24.143— CONCRETE—Gusseisen in Eisenbeton, Rohland. 
(Zeit. d. Vereines Deutsch. Ing., Oct. 18, 1913; 1 p.) Cast 
iron in ferroconcrete. 

24.144— CONCRETE — Stampfbeton oder Guszbeton? 
Francius. (Zeit. d. Vereines Deutsch. Ing., Oct. 18, 1913; 1% 
pp.) Plastic or liquid concrete? 

24.145— CONCRETE—Why Not Use Afore Cement in Con¬ 
crete? (Eng. News, Oct. 30. 1913; 1% pp.) 20c. 

MISUKLLANKOI S 

24.146— BIG BUSINESS AND INDUSTRIAL PROSPERITY. 
C. R. Van Hise. (Min. and Sci. Press, Nov. 8, 1913; 2 pp.) 
Address before the Am. Min. Congress. 20c. 

24.147— CABLEWAY for Railway Lumber Cars. M. M. 
Cooke. (Eng. News, Nov. 6, 1913; 1 % pp.. illus.) 20c. 

24.148— DAM CONSTRUCTION—Elephant Butte Dam Con¬ 
struction. I.,ouis C. Hill. (Eng. Rec., Oct. 4, 1913; 4 pp., illus.) 
20c. 

24.149— FIRE EXTINGUISHMENT—Extinguish!ng of Fires 
in Oils and Volatile Liquids. Edw. A. Barri. (.Journ. .\. S. 
M. E.. Nov., 1913; 6 pp.) 

24.150— FLUME—Concrete Flume That Did Not Fail. (Eng. 
Rec.. Nov. 22, 1913; 2 pp., illus.) Account of a concetto flume 
in Washington which did not fail, although landslides caused 
water to overflow and scour out fountiations, leaving the 
flume unsupi)orted. 20c. 

24.151— INSURANCE—La Statistique Internationale de 
I’Assurance centre I’lnvalidit^. Maurice Bellom. (Ann. des 
Mines, Vol. IV, Nov. 10, 1913; 44 pp.) 

24.152— ROPE—Splicing Transmission Rope. (Eng. and 
Min. Journ., July 19, 1913; 1% pp., illus.) 20c. 

24.153— ROPE—Three-Two Method of Rope Splicing. Alex. 
Wilson. (Colliery Engr., July, 1913; 1 p., illus.) 20c. 

24.154— RUSSIA—Traveling in Russia. J. P. Hutchins. 
(Min. Mag., Oct., 1913; 9 pp., illus.) 60c. 

24.155— SAFETY OF WORKMEN—The Conservation of the 
Worker. Arundel Cotter. (Eng. Mag., July, 1913; 17 pp., 
illus.) 40c. 

24.156— SCIENTIFIC MANAGEMENT—How to Make a 
Time Study. C. E. Knoeppel. (Advance copy. Am. Inst. Metals, 
Oct. 13-17. 1913; 32 pp.) 

24.157— SEPTIC TANKS at Clarkdale, Arlz., for Sewage 
Disposal. (Eng. and Min. Journ., Sept. 27, 1913; 1 p.. Ulus.) 
20c. 

24.158— SOUTH AMERICA—Railways of South America. 
(Bull. Pan-American Union, Aug., 1913; 27 pp., illus.) 

24.58a—STEEL MILL BUILDINGS. Design of. R F’.eming. 
(Eng. Rec., Oct. 25, 1913; 3 pp.) To be continued. 20c. 

24,158a—STREAM-FLOW MEASUREMENT—Measurement 
of the Flow of Streams by Approved Forms of Weirs with 
New Formulas and Diagrams. Richard R. Lyman. (Proc. 
A. S. C. E., Sept., 1913; 83 pp., illus.) 

24.159— TARIFF—The New Tariff on Mineral Products. 
(Min. and Sci. Press, Oct., 26, 1913; 3 pp.) 20c. 

24.160— TRANSPORTATION in the Orient. (Min. and Sci. 
Press. Aug. 16, 1913; 2% pp., illus.) 20c. 

24.161— TUNNELS—Some of the Great Tunnels of the 
World. George J. Bancroft. (Min. Sci., Nov., 1913; 6 pp.) 20c. 

24.162— VALUATION OF COAL LAND. H. M. Chance. 
(Bull. A. I. M. E., July. 1913; 27 pp.) 60c. 

24.163— WATER POWERS—The Conservation of Water- 
Powers. Rome G. Brown. (Reprinted from Harvard Law 
Rev., Vol. XXVI, No. 7, 1913; 30 pp.) 

24.164— WORKMEN’S HOUSES in Germany. (Ind. Eng.. 
Sept., 1913; 2 pp.. Ulus.) 20c. 
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SYNOPSIS—Interesting deposits of wolfram minerals 
are found in the province of Badajoz, Spain.. Their gen- 
erat geology is mentioned and a detailed description of 
the complex minerals found in the Virgen de Gracia 
mine is given. 

The wolfram deposits of the district of Oliva de Jerez 
and Zahinos in the province of Badajoz, Spain, are found 
in the western part of the stratified, crystalline rock de- 
])osits in the vicinity of Jerez de Los (’aballeros. Widely 
distributed in all parts of the re|?ion, is found gneiss 
characterized hy gray and greenish colors, full of crystals 
of tourmaline and in a confusing mixture with mica and 
cpiartz sometimes found in the same stratified bed, except 
in a small section, faintly represented, which is prob¬ 
ably the most recent of the rocks. In this appears flesh- 
colored gneiss in which mica ])r(‘dominates and which 
contains very little feldsj)ar and practically no tourma¬ 
line. Glandular gneiss is abundant, the micas of clear 
color being scarc-er, l?ut by no means rare. 

Mixkhals Occur ix Gxkissic Bkds 

Tbe general direction of strike of the.se beds varies 
from N ().2t)° W to X 0.15° W, and is much more up¬ 
right in the part south of the village of Oliva de Jerez 
and to the north of Zahinos. In this region there is also 
an indication of dark green dioritc and much gnei.ssic 
granite with a larger ])rc)])ortion of cpiartz than felckspar 
and with an abundanc'c of black mica, cro.s.sed occasion¬ 
ally by small veins of jiegmatite in which the flesh- 
colored feldspar predominates, having little or no black 
mica and muc-h muscovite. In the village of Oliva de 
Jerez, on the road to Encinasola, can be seen the indi¬ 
cations mentioned, whose direction coincides with that 
already given for the heals of gnei.«s and slate. This con¬ 
dition, together with the fact that in the Castillejo hill, 
about three kilometers to the south of the village of Oliva, 
the dip of the slate, whic-h appears there without indi¬ 
cation of any great movement, is 58° and 35° S, 
while that in the pasture of Gamonosa, 21/^ km. to the 
north of Zahinos, is 60° E and 20° N, aside from 
other circumstances which are obtained upon studying 
the Virgen de Gracia mine, would induce one to presup¬ 
pose that an anticline originated in these rocks, which 
also appear in the road from Oliva to Zahinos about a 
kilometer before reaching the latter village and also in 
its streets. The right wing of the anticline includes all 
of the eastern part of the districts of these villages, while 
the left occupies a large space to the west of them. 

Interstratified between the layers of gneiss and subject 
to the same laws, appear layers of quartz in which the 
M'olfram itself appears. If we take into account that 
granite is the matrix of tin, and that to the group of tin 
deposits should be added the wolfram veins which are 
barren of cassiterite, as in the class now under consider¬ 
ation, then the two classes of deposits show the same 
character, and it is not too much to conclude that the 

Note—Translation of an article by Julio Sacristan, of the 
mining faculty of the Escuela de Mieres, in "Boletin del In¬ 
stitute Qeoldgico de Kspafla," and reprinted in “Revlsta 
Minera, Metalurglca y de Ingenlerla,” October, 1913. 

rocks mentioned as characteristic of the district have car¬ 
ried with them the mineralizing element of the deposits 
of wolfram of this region. 

VlHGEX DE GrACI.V Is PrIXCIPAL MiXE 

Having thus described the general character and the 
geological details of the region in which the veins of 
wolfram appear, we will proceed to describe with some 
detail the principal mine. La Virgen de Gracia. This 
property, which has an area of about 21 hectares, lies 
about a kilometer to the north of the village of Oliva de 
derez. Within its boundaries the layers of slate and 
gneiss, as with the beds of quartz have only faint out¬ 
crops and the surface is covered for the greater part with 
a mass of recent formation, the character of which clearly 
show.s its alluvial origin. Its elements are pebbles of 
quartz of gravel size, wolframite, sometimes pure and 

sometimes mixed with quartz, a few boulders of gneiss, 
hematite, specular iron, and a red clayey earth, which 
covers all of the rocks. 

The thickness of this bed varies from one place to 
another in accordance with the general topography of 
the country, but it would be correct to assume a general 
average of about 60 to 70 cm. The ditches made to in¬ 
vestigate the bed of quartz, and other auxiliary work per¬ 
formed with the object of exploration permit the tak¬ 
ing of a large number of samples which, methodically 
washed, show the existence of wolfram in larger or 
smaller proportions in the whole mass of alluvium. There 
are, of course, some places richer than others, among 
which we may mention a portion of land containing 
about 30,000 cu.m., situated in the northwestern part of 
Ihe property, whose average richness is about 6 kg. of 
wolframite per cu.m. Although the usual size of the 
wolframite stones and pebbles are about 1 to 5 cc., there 
are many of pure wolframite much larger, weighing 
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from 1 to 2 and more kg. Stones have been found weigh¬ 

ing as high as 255 kg. 

Variety of Minerals Found in Beds 

In the property there are 10 different beds, the upper 
one outcropping at the southeast angle in the top of the 
hill of Alcornocosa. The lowest beds were cut in the 
course of work which was done on the level ground im¬ 
mediately to the east of that hill. The thickness of the 
first bed is practically constant at 70 to 80 cm., although 
in the higher parts of the Alcornocosa hill it reaches as 
much as 2 m. Its composition is principally white and 
rose-colored crystalline quartz, some of the crystals of 
which are 50 cm. long and 15 to 20 cm. in diameter and 
smaller quartz crystals, full of native sulphur. Min¬ 
erals which occur with the quartz usually are pyrite, 
hematite, spathic iron, pyrolusite and wad, native gold 
having been observed on one or two occasions. 

The wolframite sometimes appears in the body of the 
quartz, but more usually covering the wall of the bed 
and associated solely with hematite, and shows prefer¬ 
ably in those places in which the underlying rock is more 
metamorphosed and when its stratification is crossed by 
cracks or tiny faults or when it is formed into small 
folds. The mineralization per cubic meter, if one takes 
into account the sterile parts, is not more than two or 
three kilograms of wolframite, equivalent to a pure 
streak of about 5 millimeters. 

Second Bed Is Thin But Well Mineralized 

The second bed, the thickness of which rarely passes 
50 cm., has a mineralogical composition similar to the 
first, with the difference that it has, associated with the 
quartz, a great deal of which is black, crystallized tour¬ 
maline, which sometimes passes into light, clear colors, 
and also a variety of oligoclase feldspar, with a mixture 
of albite, greisen, zwitter^ and amorphous scheelite, 
there having been found also crystals of oligoclase felds¬ 
par which have been completely changed into scheelite. 
This bed is separated from the upper one by a zone, 2 or 
3 m. in thickness, consisting of soft sericitic mica, often 
having pink tints, and sometimes occurring clear and 
colorless, and also gneiss which is much metamorphosed 
and charged with tourmaline, with frequent transitions 
to greisen and zwitter. 

The wall of this bed is formed of gneiss, much re¬ 
sembling the bed which overlies it, but is more metamor¬ 
phosed. Greisen and zwitter occur together with a great 
deal of wolframite. Aside from the zwitter, wolframite 
occurs in the gneiss which lies near the surface. It is in 
the form of lenticular nodules surrounded by the strati¬ 
fication of the beds or separated from them by a shell 
of quartz. It has a dark gray color and in density and 
hardness is inferior to that wolframite which occurs in 
quartz. Scheelite accompanies it in the quartz at times, 
but it is rare. 

Wolframite in Quartz Is Alway's .Amorphous 

In the quartz, wolframite is found in nodules of va¬ 
rious sizes, always amorphous. Often when the bed thins 
to 15 or 20 cm., the mineral is more abundant until 
sometimes the seam is of the pure mineral. In this case 
it may be taken out in large plates and is so brilliant as 
to resemble a mirror. In an exploratory cut, there was 

*A twin-crystal variety of casslterite. 

obtained from 450 cu.m., more than 17 tons of wol¬ 
framite, corresponding to 38 kg. of mineral, with 70% 
tungstic acid, per sq.m, of the bed. It is to be noted that 
the mineral does not occur in pockets, but is distributed 
with some regularity; much more so than is usually the 
case with deposits of this class. 

The beds underlying this one are full of small planes 
and little transerse faults, and are folded like little hills 
whose crests run generally N 15° W, corresponding ap¬ 
proximately with the axis of anticline which has been al¬ 
ready described. 

Three Columns ('ontain Minerals 

As the explorations made a few hundred meters to the 
north and to the south of the workings above mentioned 
have shown the continuation of the bed forming the same 
folds with the same mineralogical character, it is esti¬ 
mated that the whole forms a perfectly defined min¬ 
eralized column. According to observations made at 
different workings and at different times, the existence 
of two other columns, analogous in direction, character, 
origin and mineralogical composition, occur. It is only 
in the second bed, however, that the existence of these 
rich columns has been observed, and then only when the 
zone which separates the two beds is crossed by faults, 
or when its thickness diminishes and allows the two beds 
to come into contact. Then only is the upper bed min¬ 
eralized in the part directly above the rich zone of the 
lower one, a clear indication that the mineralizing agent 
comes through the passage which the second bed offered, 
and passed into the first. 

If one takes into account that in several properties in 
the territory of the Oliva de Jerez and Zahinos, two beds 
of quartz are to be found, the second, wherever it has 
been encountered, showing native wolfram with the same 
geological characteristics which are .'^een in the Virgen 
de Gracia mine, it will be understood that we estimate as 
particularly interesting the wolfram deposits of the re¬ 
gion. 

s? 

Pl:aospl:!iatep Pettrole^inm asad Pot® 

aslhi Claim ILaws 

Wash I ngton Corr es po n d ex c e 

Secretary of the Interior Franklin K. Lane, in a re¬ 
port for the interior department, made public on Dec. 
24, discusses the question of petroleum, phosphate and 
potash mining and the laws governing it. He calls atten¬ 
tion to the absurdity of applying the placer-mining law 
to petroleum lands and notes that the claimant who has 
gone upon lands for the purpose of making mineral 
location, and is engaged in work looking to the discovery 
of minerals, is protected against adverse agricultural 
claimants on the ground that the land which he occupies 
is not vacant and open to settlement. The extent of his 
protection against adverse mineral claimants is, however, 
a matter of serious doubt. Tie cannot be ousted by the 
forcible or fraudulent entry of another mineral claimant, 
but if such adverse claimant enters peacefully, openly, 
and in good faith, prospects the claim and first discovers 
minerals, thus perfecting his location, his title is superior 
and he dispossesses the original occupant. 

On the other hand, in some of the fields large areas 
are held indefinitely by assessment work, which makes lit¬ 
tle pretense of exploring the claims or developbig them. 
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Useless roads which make the claims no easier of access, 
drilling rigs incapable reaching the oil sands, building- 
stone locations where no building stone is to be found, and 
locations on worthless deposits of gypsum are among the 
subterfuges adopted to hold possession of land prospec¬ 
tively valuable for oil. Thus, where occupancy without 
discovery is respected, large areas are withheld from ex¬ 
ploration and development, and where such occupancy is 
not respected, the oil prospector must assume undue risk 
of the loss of his investment prior to discovery. 

Mr. Lane urges the development of a new plan whereby 
licenses allowing oil prospecting on government lands for 
limited periods shall be issued. 

As to potash and phosphate rock he urges action and 
says that: 

Some years since this department announced the dis¬ 
covery within the United States of a deposit of potash which 
it was hoped would render our farmers independent, for a 
time at least, of all other sources. This deposit still lies 
unused. No proper laws have been passed by which it can be 
put into use. A common-sense view of the matter would be 
to treat these lands as it has been suggested we should 
treat coal lands. 

So, too, should our vast deposits of phosphate rock be 
brought into the world’s supply. We are giving a constantly 
increasing volume of thought to the scientific methods by 
which the fertility of our soils may be increased. And the 
time is likely to come when the deposited phosphorus in our 
western lands will be regarded as of almost priceless worth. 
Few appreciate how extensive these deposits are. They run 
for hundreds of miles through Wyoming, Utah, Montana and 
Idaho, and in other States similar deposits of lesser extent 
are known to exist. We have millions of acres of phosphate 
lands which are estimated to contain several billion tons of 
phosphate rock; undoubtedly the world’s largest known re¬ 
serve. In 1910 the United States produced 52% of the world’s 
output of phosphate rock, and last year over 40% of our prod¬ 
uct was exported. It would certainly be well if we could 
insure the preferential use of this fertilizer on American 
fat-ms and export it in the form of farm products rather than 
as raw material. 

truckers, ore, $3.43; truckers, mullock, $3.10; average 
for truckers, $3.36 per 8-hr. shift. Employees on the pay¬ 
roll averaged 1399, of whom 399 were on the surface. The 
average daily attendance was 1143, of whom 356 were sur¬ 
face men. The tabulated statement given herewith shows 
the tonnage treated and the classification effected by the 
treatment plant for the half-year. 

The costs were as follows: 

BRJOKEN HILL SOUTH SILVER COSTS 
Per Ton Milled 

Mining.  $3.23 
Filling depleted stopes. 0.36 
Development. 0.90 
Concentrating. 1.01 

Total working cost. $5.50 
Other expenses, ofiSce, taxes, fees, etc. 0.25 
Depreciation. 0.18 

Depreciation as cliarged was almost double the amount 
actually spent during the year and charged to capital ac¬ 
counts. The working costs for half-year ended Dec. 31, 
1913, amounted to $4.68 per ton. It is stated that the 
increased cost was due to reduced tonnage delivered on 
account of a strike of tramway employees. The water 
consumption was apparently about 197 gal. per ton treated 
at the concentrating plant. 

The report of the Broken Hill South Silver Mining 
Co., Broken Hill, N. S. W., Australia, for half-year ended 
June 30, 1913, shows that 151,836 tons of ore were 
raised from the mine, averaging 14.4% lead, 6.5 oz. sil¬ 
ver and 13.7% zinc. The average weekly extraction of 

Klectrol^^tic Recovery asi&d Re- 
of Oold (Stilvei” 

The Revue Electrique gives the following generalized 
data regarding the use of electrolytic processes for the 
precipitation of the precious metals from cyanide solu¬ 
tion, and for their refining. The processes described are 
in regular use at different works and mints in the United 
States, and the information is not new, but is here repro¬ 
duced for convenient reference. 

Electrolytic Precipitation from Cyanide Solution 

The ordinary, zinc-precipitation method works to best 
advantage on solutions containing about 0.35% cyanide; 
weaker solutions can be precipitated satisfactorily only 
by treating the zinc with lead acetate until about 5% of 
the zinc is replaced by lead. The Siemens-Halske elec- 

broken hill south concentration results 

Concentrates. 

Tailings—quartz. 
Slimes.. 

Net 
Weight 

Propor¬ 
tion % 

Assay Value 
Oz. % Tons 

Metal Contents 
Oz. Tons 

Proportion of Metal Contents 
% % % 

Tons % Pb. Ag. Zn. Pb. Ag. Zn. Pb. Ag. Zn. 
24,417 16.1 70.2 22.7 6.7 17,141 554,266 1,632 78.3 56.2 7.9 

109,098 71.8 2.9 2.9 15.5 3,156 319,660 16,832 14.4 32 4 81.3 
1,413 1.0 2.0 2.1 7.9 28 2,847 111 0.1 0 3 0.5 

16,814 11.1 9.3 6.7 13.3 1,559 108,835 2,151 7.2 11 1 10.3 

151,742 1(X).0 14 4 6.5 13 7 21,884 985,608 20,726 100 0 100.0 100.0 

crude ore was at the rate of 5840 tons. This ore was ob¬ 
tained in the following manner: Sloping on contract, 
97%; .sloping on wages, 1.3%; development, etc., 1.7%. 
Almost the whole of this ore, or 98.6%, was conveyed to 
the shaft on contract. The development work, including 
553 ft. of shafts and 685 ft. of diamond drilling, 
amounted to 5533 ft. for the period. Quantities sent 
down for slope filling were as follows: Tailings, 38,198 
cu.yd. loose; ashes, 1633 cu.yd.; development waste, 13,- 
905 (*u.yd.; total, 53,736 cu.yd. of loose material. The 
cost of purchase, handling this material on surface and- 
conveying to stopes, was $1.04 per cu.yd. of filling, or 
36c. per ton of crude ore extracted. 

Contractors employed underground earned the follow¬ 
ing amounts: Miners on development, $4.83 per 8-hr. 
shift; miners sloping, $3.93; average of miners, $4.31; 

irolytic process, however, treats these weak solutions. 
The anodes are of sheet iron, and the cathodes of lead, 
whi(*h absorbs from 1 to 13% of gold. Neumann has pro¬ 
posed carbon cathodes; the carbon plates thus coated with 
impure gold could then be transferred to other tanks, as 
anodes, for the refining of the gold in chloride electrolyte, 
as described below. 

Pelctan and Clerici designed a process aiming to 
extract gold from ore and precipitate it from solution all 
in one operation in a single apparatus. An upright vat 
contains an iron cylinder, the anode, and a copper cathode, 
separated from the anode by a distance of 10 to 16 cm. 
Rotation of the anode causes a thorough mixing of the 
pulp, which consists of three parts of cyanide solution to 
five parts of crushed ore. With a current density of 16 
amperes per square meter, at 5 to 14 volts, a vat of 3 to 
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7 meters diameter will treat about five tons of ore per 
day. The process was not a commercial success. 

Refixixg of Crude Gold 

The usual impurities of crude gold are lead, platinum, 
silver, palladium, yttrium and ruthenium. The Wohl- 
will process involves electrolysis from hydrochloric solu¬ 
tion containing about 30 grams gold per liter, warmed to 
50 or 55® C. Lead dissolves first, and can be precipitated 
by sulphuric acid; most of the silver chloride goes to the 
bottom of the vat; platinum is not deposited on the 
cathode until it reaches a concentration of 50 to 60 grams 
per liter of electrolyte; nor palladium until it reaches 
59 grams per liter. If the current density does not exceed 
1000 amp. per sq.m., and if the electrolyte is regularly 
renewed, the de])osited gold may easily reach a degree of 
999.8 fine. Alaskan gold contains so much copper, 4%, 
that the electrolyte must be renewed after treating 50 

kg. of bullion. 

Refixixg of Crude Silver 

The classic Moebius apparatus was a wooden vat con¬ 
taining as electrolyte a solution of 0.5 to 1% silver nitrate 
with 0.1 to 1% nitric acid. The anodes of crude silver, 
95% fine, were 12x25 cm. in area, and the cathodes, thin 
sheets of pure silver, were 5 or 6 cm. distant from the 
anodes. To permit constant discharge of the refined 
silver, Moebius designed a shallow vat, -in which the 
anodes were susjiended horizontally; the cathode consisted 
of an endless belt of pure silver, traveling at a rate of 
10 cm. per minute around wooden rollers, and emerging 

from the electrolyte at one point of its circuit. The 
cathode being smeared with a thin coat of grease, the 
electrolytic silver was easily detached. 

The Balbach apparatus is somewhat more simple than 
the Moebius; it consists of a porcelain vat 60x60x18 cm., 
with horizontal arrangement of the electrodes. No agita¬ 
ting device is used. The cathodes are of graphite, from 
which the deposited silver is readily detached. The con¬ 
sumption of energy is greater than in the old Moebius 
apparatus, but the anodes are completely dissolved, leaving 
no residue to be remelted, and tbe manipulation of the 
process is easier than with the older type. 

Extraction of Gold and Silver from Copper Bullion 

The best known process for this operation is that of 
Dietzel. The electrolytic vat is divided into two com¬ 
partments by a horizontal diaphragm. In the lower is 
placed the anode, consisting, for example, of gold, 5 to 
7%; silver, 25 to 50%; copper, 40 to 65%; tin, lead, 
iron, etc., 5%. The upper compartment contains two 
cylindrical copper cathodes, rotating horizontally. Be¬ 
tween them flows the electrolyte, a slightly acid solution 
of copper nitrate, containing 2 to 5% copper, and 0.4% 
HNOj. Passing through the diaphragm, the electrolyte 
attacks the anode, dissolving the copper, the silver, and a 
little iron and lead. The solution, now rich in copper and 
silver, passes through several cementation vats containing 
scrap copper, where the silver precipitates, thereby adding 
to the burden of copper in the liquid. Finally a part of 
the solution, properly diluted, now exclusively cupriferous, 
returns to the electrolyzing vat. The anode residue con¬ 

tains the gold, a little silver, and traces of copper, lead 
and tin. 

December Dividends 
Dividends of United States mining companies making 

public reports reached the remarkable total of $9,230,- 
918 for December, paid by 41 companies. Metallurgical 
and holding companies paid $14,016,551, while 14 Can¬ 
adian and Mexican companies paid $1,174,110. 

Dividends have not been without some humor recently. 
One mine declared a stock dividend of 700 shares on 
each 1000 outstanding, then assessed the entire issue; an¬ 
other, Bullion Coalition, raised 12,000 bu. of potatoes, 
and threatened a dividend in them. 

United States Minine Companies Situation Per Share Total 
Alaska Treadwell, u. Alas. $1.00 $200,000 
Baltic, c. Mich. 2.00 200,000 
Brunswick Con., k. . . Calif. 0.06 23,400 
Bunker Hill & Sullivan, l.s. Ida. 0.25 81,750 
Bunker Hill Con., g. Calif. 0.05 10,000 
Calumet & Ariz., c. Aril. 1.25 745,441 
Calumet & Hecla, c. .. Mich. 6.00 600,000 
Chino, c. . . N.M. 0.75 583,194 
Cliff, g. Alas. 0.05 5,000 
Doe Run, 1. Mo. 0.76 49,995 
Daly Judge, s.l. . . Utah 0.15 45,000 
Federal Min. 4Sc Sm. Co., pfd., 1. Ida. 1.50 179,791 
Fremont, g. .. Calif. 0.02 4,000 
Gemini-Keystone, g.s. .. Utah 5.00 50,000 
Golden Cycle, g. Colo. 0.03 45,000 
Gold King, g. ,.. Colo. 0.01 10,000 
Hazel, g. .. Calif. 0.01 9,000 
Hecla, l.s. Idaho 0.02 20,000 
Homestake, g. . . S. D. 1.65 413,254 
Ingot, g. Utah o.oou 750 
Iron Silver, s.l.g. Colo. 0.10 50,000 
Nevada Con., c. Nev. 0.87i 1,749,510 
New Idria, q. Calif. 0.10 10,000 
North Star, g. .. Calif. 0.60 150,000 
Portland, g. Colo. 0.02 60,000 
Ray Con., c. Ariz. 0.37i 542,757 
Silver King Coalition, s. .. Utah 0.15 187,.'>00 
Silver King Con., l.s. .. Utah 0.25 155,000 
St. Joseph, 1... .. Mo. f 0.10 100,000 
Stewart, s.l. .. Ida. 0.10 123,826 
Superior & Pittsburgh, c. Ariz. 0.38 569,922 
Tennessee, c. Tenn. 0.75 150,000 
Tomboy, g. , .. Colo. 0.48 150,660 
Tom Reed, g. .4riz. 0.06 54,.573 
Tri-Mountain, c. Mich. 2.00 200,000 
United Verde, c. Ariz. 0.75 225,000 
Utah, c. Utah 0.75 1,186,695 
Yukon, g. Alas. 0.07i 262,500 
Yellow Aster, g. .. Calif. 0.05 5,000 
Yellow Pine, z.c.s. .. Utah 0.02 20,000 
Yosemite Gold Dredging, g. .. Calif. 0.10 2,400 

Iron, Industrial and Holding Companies Situation Per Share Total 
.\merican Sm. & Ref., com. U.S.-Mex. 1.00 500,000 
American Sm. & Ref., pfd. U.S.-Mex. 1.75 875,000 
Crucible Steel, pfd.«. . . . U. S. 1.75 427,638 
General Development. U.'S. 1.50 44,982 
Greene Cananea. Mex. 1.00 486,209 
International Nickel, com. N. J. 2.50 948,133 
International Sm. & Ref. U. S. 2.00 200,000 
Lackawanna Steel, pfd. N. Y. 1.75 612,115 
National Lead, com. U. S. 0.75 619,660 
National Lead, pfd. u. s. 1.75 426,433 
Phelps-Dodge. 
Pittsburgh Steel, pfd. 
St. Mary’s Mineral Land, c. 

U.S.-Mex. 
U. S. 

5.00 
1.75 

2,250,000 
112,500 

Mich. 1.00 160,000 
U. S. Steel, com. U. S. 1.25 6,353,781 

Canadian, Mexican and Central American 
Companies Situation Per Share Total 

Beaver, s. Ont. 0.03 59,989 
Caribou Cobalt, s. Ont. 0.02i 25,000 
Chontalpan, g.s.l.z.. 
Crown Reserve, s.. 

Mex. 0.50J 3,500 
Ont. 0.02 35,376 

Granby, s.g.c. B. C. 1.50 222,721 
Hedley, g. B. C. 1.50 180,000 
Hollinger, g. Ont. 0.30 180,000 
Kerr Lake, s. Ont. 0.25 150,000 
Lucky Tiger, g. 
N. Y. & Hond. Rosario, g. 

Mex. 0.06 42,920 
C. A. 0.20 40,000 

Seneca-Superior, s. Ont. 0.12i .59,6<H 
Standard, s.l. B. C. 0.05 1(X),000 
Trcthewey, s. Ont. 0.05 .50,000 

A full review of the year’s dividends will appear in the 
annual statistical number, issued on Jan. 10. The ac¬ 
companying table gives the details of the December dis¬ 
bursements. 

Texas Iron-Ore Deposits 
In the article by Robert Linton, on this subject, a typo¬ 

graphical error in the caption of the fourth halftone 
makes it read *‘lead ore,” when it should be ‘‘ledge ore.” 
Also, for the sake of additional clearness, the heading on 
the first table of analyses on page 1156 should specify 
“carbonate” ores. 
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Hew Experiment Station 

Bill 

Wahhixotox (’ohhkspoxdexce 

A somewhat ambitious bill for the establishment of 10 
niiiiiiif? experiment stations has been introduced in the 
House of Representatives by Mr. Taylor, of Colorado (H. 
K. 11098). This bill requires the Secretary of the In¬ 
terior to appoint at each such station a superintendent 
who shall be an experienced mining engineer and shall 
receive $4000 j)er annum and a metallurgical chemist at 
$3000, and any other necessary employees. The bill goes 
on to provide: 

And for the establishment and maintenance of said min¬ 
ing experiment stations, including the purchase of land, the 
payment of rent and salaries, the purchase of equipment and 
supplies, and for other necessary expenses in connection with 
and incident thereto, the Secretary of the Interior is hereby 
authorized to expend annually the sum of $25,000 for each of 
said mining experiment stations, for which purpose there 
shall be appropriated, out of any moneys in the United States 
Treasury not otherwise appropriated, the sum of $250,000 for 
each year: Provided, That the Secretary of the Interior is 
hereby authorized, in his discretion, to accept and use or 
expend such contributions of land, buildings, supplies or 
moneys as may be made by any state or territory codperat- 
ing in the establishment of any such mining experiment sta¬ 
tion or in carrying on the work contemplated by this Act; 
the acceptance of such contributions, however, shall involve 
the United States in no expenditure beyond that authorized 

by Congress. 

The ])iirpose of the experiment stations is to carry 
on scientific experiments and investigation with a view to 
improving mining methods and aiding in the develop¬ 
ment of mineral resources but no work is to be done for 
private individuals. 

Another hill of the same general description provid¬ 
ing for a station at P'lat River, Francois Co., Mo., has 
been introduced by Representative Hensley. 

TomBo^ Oolci Mines 

According to the annual report of the Tomboy Gold 
Mines Co., Telluride, Colo., for year ended June 30,1913, 
the company milled 129,618 dry tons of ore, yielding an 
average of $8.02 per ton. A summary of receipts and 
expenditures from figures given in the report is as fol¬ 
lows : 
Receipts: Per Ton 

Bullion produced. 
Concentrates produced. ,5.26 
RoardinK house, rents, etc.. 0.07 

Total receipts $8.09 

Expenditures: 
Mining. 
Development. 
Milling.. 
Concentrating, inclviding transportation to railroad 
Water SMply. 
Assay office. 
General expenses. 
Taxes. 

Per Ton 
$1.45 
0.74 
0.52 
1.03 
0.1ft 
0.04 
0.30 
0.15 

Total working cost. 
Directors' fees and London office expenses, etc. 
Depreciation of plant charged. 
Cost of tramway written off. 
Income taxes etc. 

$4.,39 
0.09 
0.20 
0.10 
0.19 

Total cost of production $4.88 

The Montana mine, recently ]>urcha.sed, furnished 41% 
of the ore milled. The average contents of the ore from 
this mine was as follows: An, 0.48 oz.; Ag, 4.51 oz.; Pb, 
1.03%; Zn, 2.18%; Fe, 4.13%, and Cu, 0.28%. It is 
stated that since the erection of an aerial tramway from 
the Ophir tunnel to the railroad, a distance of U/i miles, 
a saving of about $4000 to $4500 per month has been 

made. Before tbe erection of this tramway tbe freight 
on concentrates and supplies by wagon haulage had ranged 
from 45 to 50c. per ton of crude ore. 

The increase in tonnage for the year was brought about 
by the use of coarser screens in the batteries, and the re¬ 
grinding of that portion of the pulp that is sent to the 
middlings mill, by two Hardinge conical mills. This has 
decreased the recovery of free gold hy amalgamation, and 
to remedy this the company is contemplating installing 
two additional Hardinge mills helow the batteries. Recent 
experiments have been made with flotation and electro¬ 
static processes. These tests were still in progress amt 
indicated that a better recovery could be made on the 
zinc-middlings product. The ore reserves are estimated 
at 426,000 tons; 264,000 tons of which are contained in 
the Argentine group, and 162,000 tons in the ilontana 
property. Dividends amounting to $263,655 were paid. 

of for 
DecemBerp 1913 

Dec. 1—Federal indictment of 25 officers of United 
ine M orkers of America active in Colorado coal strike. 

—bive men entombed in Golden ('vcle mine. Cripple 
Creek district, Colorado; two were rescued.—Eight-hour 
day for miners and mill men in Lake Superior copper 
c<mntTy.'—Globe Consolid,ated Mining Co.’s 20-stanip 
mill at Dedriek, Calif., began operations. 

Dec. 2—Sunnyside tramway terminal at Silverton, 
Colo., destroyed by fire. 

Dec. 3—Wharton Steel Co. closed down iron mines at 
Hibernia, N. J. 

Dec. 6—Two men killed by cave in Little Jonny mine, 
Leadville, Colo. 

Dec. 9—Cave in Creighton mine, Sudbury district, 
Ontario; one man killed. 

Dec. 11—Attempt to assasinate Sir Lionel Fhillips at 
Johannesburg. 

Dec. 10—Explosion in Ahilcan colliery, Neweastle, 
Colo.; 38 men killed. 

Dec. IS—Renewal of International Zinc Syndicate, 
running to April, 1916. 

St&te Federsti Co«opei*cttioiE. 
Misie Safety Worfe 

The ('alifornia Industrial Accident Commission has re¬ 
quested that one of the expert engineers of the Federal 
Bureau of Mines, H. M. Wolfin, be designated to co¬ 
operate with the commission on a half-and-half basis as 
to salary and traveling expenses, all reports and conclu¬ 
sions to be submitted both to the state commission and 
to the Interior Dejiartment. The work proposed will in¬ 
clude an extensive study of mine-safety conditions in the 
state, with such investigations, research work and recom¬ 
mendations as will tend to the conservation of human 
lives as well as mining projxwty. 

Marking Inferior Jewelry “Platinum," “Pure Platinum" or 
“Solid Platinum” will be made a misdemeanor in New York 
if the legislature passes a bill prepared by a committee of 
the National Jewelers’ Board of Trade. This bill requires 
that wares carrying such stamps must be made of platinum at 
least 950 fine. The word platinum is to be construed to in¬ 
clude other metals of the platinum group—iridium, osmium, 
palladium, rhodium and ruthenium—or any combinations of 
those elements. An effort will be made to orlng a similar law 
before Congress. 
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I Ooirespoiicieiiice s^nici DisctissioEi | 

Calculatios^ of EsEtractioB:^ 
C^^aiaidatioE^ 

With reference to W. J. Sharwood’s communication, 
in your issue of Nov. 15, 1913, it is important to note 
that his observations refer to a percentage of extraction 

obtained as follows; 
From amalgamation. IS'®® 
From cyanide treatment. 23.41 

100.00 

That is to say, two independent processes were em¬ 
ployed, each of which would have incurred some loss. 
Mr. Sharwood, however, appears to assume that there was 
no loss in amalgamation, possibly because the sands, after 
amalgamation and dewatering, went to the cyanide plant 
direct, and therefore the only loss would have taken place 
in cyaniding. It is possible that this assumption might 
be right if the ore had been stamped in cyanide solution, 
but it was stamjied in a large quantity of water, which it 
was afterward necessary to get rid of before the sands 
could be cyanided, and this would have led to considerable 
loss in float slimes, owing to the impossibility of collect¬ 
ing them in dewatering cones. In addition, there was 
a large loss of quicksilver in amalgamating, and this 

would have carried off gold. 
It is unnecessary here to enter into the possible loss 

which might arise from the sources mentioned, as this has 
been indicated by the writer in a previous communica¬ 
tion^, but it must be evident that if such losses are liable 
to occur, the weight and assay value of the recovered tail¬ 
ings must be considerably less than they otherwise w’ould 
be, and therefore any extraction percentage founded upon 
such data must he considerably higher than the actual 

extraction. 
William L. Welton. 

London, Dec. 8, 1913. 

I notice in the Jourxal of Nov. 33, under your partial 
catalog of copper leaching^ that you omit from your list 

of plants, that of the Royal Basin Mining Co. This is 

the first plant in the United States, I believe, that suc¬ 
cessfully made electrolytic copper by leaching the ores 
with sulphuric acid. 

I also note your statement in regard to the crude ar¬ 
rangements at the Butte & Duluth. This is the only 

plant in the country that is operating and shipping elec¬ 
trolytic copper on a commercial basis. By reading 
through the list that you publish, the rest of them, except 
the Henderson, are “going to make copper,” so a word 
in regard to the Butte & Duluth may be interesting. 

There is good reason for the tanks being made in 
wedge shape and being placed in cascade. This was done 
in an attempt to solve the economic problem involved in 
copper leaching and the arrangement is a great im¬ 
provement over the ordinary round tanks in use at the 
Royal Basin Mining Co.’s plant. They by no means 

lEng. and Min. Journal, July 12. 1913. 

solve the problem, but have acted as indicators whereby 
it might be solved. In that “rather crude” plant, Capt. 
A. B. Wolvin, who has had sufficient experience in leach¬ 
ing to know what is necessary to make a success of it, has 
been conducting a line of experiments with such good re¬ 
sults that he has placed orders for machinery and equip¬ 
ment to increase the capacity of the plant to 1000 tons a 
day. 

The plant of most importance to those engaged in 
mining copper ores, and which is now under construc¬ 
tion, you failed to give a place in the list. This is the 
plant of the Wagner Azurite Copper Co., of Luning, 
Nev., where it is propo.'^ed to treat an ore containing 3% 
copper and $3.50 per ton in gold and silver. 

As I understand it, until the Royal Basin and Butte 
& Duluth plants were placed in operation, the precipita¬ 
tion of copper by the electrolytic method, from solutions 
obtained by leaching copper ores, had been a complete 
failure, due to the polarization of the anodes. And when 
I started these plants, the technical press was not very 
enthusiastic over their probable success. Then a little 
later a series of articles appeared admitting that it was 
possible to leach copper ores, but questioned the cost of 
production. 

Now, according to the list you publish, the process in 
some instances is being taken over bodily and heralded 
as something new, but in none of the articles that have 
thus far appeared in either the Joufixal or the other 
technical papers, has there been any discussion of the real 
problems involved, and which have necessarily to be 
solved before copper leaching is a success. It may be ac¬ 
cepted as a foregone conclusion that the failure of all 
processes, designed to precipitate electrolytically, that in¬ 
volve chlorine as a factor in the leaching of ores con¬ 
taining considerable amounts of aluminum, soda or pot¬ 
ash, or the introduction of sodium into the pulp during 
the process of treatment, no matter how interesting they 
are from an experimental standpoint, is sure. 

JOIIX I). FlIiLDS. 
Maxville, Mont., Nov. 36, 1913. 

Kssplosao la HBn tSne S5.eiaiaedly 
Mamie 

The article on the “Dynamite Explosion in the Ken¬ 
nedy Mine,” in the Jourxal of Dec. 13, 1913, was in 

error. As a matter of fact, there is not now, nor has there 
ever been a time, when the fuse, caps and powder were 
stored together in the same magazine. They are stored 
separately, and at distances apart of from 50 to 150 ft. 
The rules of the mine governing the use and handling 

of explosives were being ^violated at the time of the ac¬ 
cident. The explosion did not take place in the maga¬ 
zine, but occurred in the main crosscut, a distance of near¬ 
ly 50 ft. from it. 

Webb Smith, 
Superintendent, Kennedv Mining k Milling Co. 

Martell, Amador County, (’alif., Dec. 19, 1913. 
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In (liscussionn? of tlie present trouble in the copper 
country, tlie question of the nationality of the strikers 
constantly recurs. The Finns are stated to he the ir- 
reconcilihle element and the managements are quoted as 
determined to hire none of them hereafter. Finns seem 
possessed with an inextinguishable desire to start some¬ 
thing whenever occasion otters, a characteristic which 
overhalances their undeniable intelligence and skill so 
far as their desirability underground is concerned. This 
fact has been recognized for years and has led to the 
practice in most Lake Superior districts of tempering the 
Finnish contingent in any one mine with a certain num¬ 
ber of Austrians, Italians, Montenegrins, etc. In the 
slight strike trouble at Mineville, X. Y., last spring, 
Witberbee, Sherman & Co., found that the Poles were 
the ringleaders and the most difficult element to handle. 
This tendency of the I’oles and Finns to get off the reser¬ 
vation is well contirmed by some tigures recently sent us 
by the Ilollinger Gold Mines, Ltd., of the Porcupine dsi- 
trict of Ontario. It will be remembered that about a 
year ago the strike in Porcupine which the Western 
Federation backed and lost was just nearing its lingering 
end. The Ilollinger company tabulated according to 
nationality and occu])ation the behavior of its employees 
during the strike. The results are of great interest and 
rather instructive. 

The number of men covered by the tables as in the 
employ of the company at the time of the strike is 507, 
of whom 155 were English-speaking, 114 Italian, 110 
French, 109 Poles and 19 Finns. Their behavior is de¬ 
scribed as loyal, scmiloyal and disloyal, the loyal men 
being those that stuck by tbeir jobs throughout the strike 
unconditionally and beligerently; the semiloyal, those 
who quit for a week or 10 days but returned to u'ork on 
finding that a large number bad refused to strike; and 
the disloyal, those who struck and stayed out. 

Of the English-speaking, 31% were loyal and 10% 
semiloyal; of the Italians, '^8% were loyal and 41% 
semiloyal; of the PYcnch, 18% and 33% ; of the Poles, 
2% and 34% ; while (»f the Finns 100% were disloyal. 
Of the total number of employees about 201/2,% were 
loyal and 2()i/^% scmiloyal. Tbe confirmation of the 
re])utation of the Finns and Poles is striking. In the 
case of the English-speaking the figures give an unfair 

aspect, considering the element as a whole, .‘ince just 
before the strike, the company had increased its timber 
gang and tbe union had made it a jmint to have men 
ready to fill every vacancy. Furthermore, it was dis¬ 
covered after the strike that the foreman of one of the 
departments was a Western Federation man and that he 
had supplanted all of his nonunion men with member-! 
of the union in order to help make the strike stick. Many 
of the old men also, largely English-speaking, avoided 

trouble by pulling out of camp altogether when the strike 
began, and have been gradually returning since that time. 

The behavior classified by occupations is also interest¬ 

ing. Of the laborers, 34% were loyal and 41% semi¬ 
loyal; of the miners, none were loyal and 33% semi¬ 
loyal ; of the timbermen, 6% were loyal and none semi¬ 
loyal; of the carpenters, 10% were loyal and 26% semi¬ 
loyal; of the teamsters, 7% and 23%; of the mechan¬ 
ics, 26% and 9% ; the millmen were 59% semiloyal; the 
blacksmiths all semiloyal; and the electricians and mis¬ 
cellaneous all loyal. Evidently the strike derived its 
greatest strength from the more skilled underground 
men, namely, the timbermen and miners, largely from 
the fact that these classes had been previously packed by 
the union as explained. 

We are not informed whether any records of this na¬ 
ture are being kept by the Lake Superior copper com¬ 
panies but if so they cannot fail to be of value to the 
comi)anies as well as mining interests in general. 

Case of Mr, Moyer 
Mr. Moyer, the president of the Western Federation of 

Miners, moved or was removed from Hancock, Mich., one 
day last week, and was badly mauled in the operation. 
He learned then how it feels to experience the treatment 
that he is supposed to have been administering, vicarious¬ 
ly maybe, to other persons during many years. 

This has become one of the questions of the day, which 
has been referred to Washington, viz., “Who man-handled 
Moyer ?” 

If it were representatives of the Citizens’ Alliance who 
committed the crime against Mr. Moyer, let them pause 
and reflect on what they have done. They have made a 
martyr of him. The story of Lawrence, Mass., is demon- 
tration enough of how such deeds may aggravate labor 
troubles. Mr. Moyer’s person should be inviolate. He 
should be tended with the same concern and deference 
that the Briti.sh Government exhibits toward Mrs. Pank- 
hurst. 

TS&e Buasisaess Prospect 

The change in the commercial atmosphere, which oc¬ 
curred during the last 10 days of December, was remark¬ 
able. Where previously there had been gloom and pessim¬ 
ism of tbe deepest dye, there began to be optimism and 
even some buoyancy of spirit. This shows the bearing of 
the sentimental factor. Economic conditions remained 
as they were previously, but the passage of the currency 
bill and the assuram-c of Wa. hington that the trust ques¬ 
tion would be bandied in a fair and friendly way, relieved 
vague fears. The successful weathering of a trying year 
by American finance has also dissolved the haunting fore¬ 
bodings of a panic, which, during 1913, obsessed many 
minds. American business feels that it can now go ahead 
without seeing ghosts. 

The strain on the world’s capital resources, w'hich 
is considered to be the fundamental cause of re¬ 

cent troubles, has probably been relieving itself by natural 
processes for some time. The focus of this difficulty was 
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ahva}’? in Europe, the American market having been all 
along the strongest of any of the great markets. The ease 
with which America met the prolonged liquidation of 

Europe was always impressive. 
business in the United States in 1913 did not suffer 

from over-speculation in industrial enterprises, or in 
commodities. Stocks of the latter have probably been 
low all along and lately have become very low. The 
feelings of uncertainty respecting the future, which pre¬ 
vailed until lately, caused merchants to proceed with cau¬ 
tion and abstain from buying, except to cover hand-to- 
mouth requirements. Their abstention from buying was 
felt keenly in the basic markets, including the metal mar¬ 
kets, but while jjroducers have had to accumulate some 
stocks the conditions seem now to he ripe for a rapid de¬ 

pletion of them. 
The spurt of the last week may turn out to be a false 

start, or it may be the beginning of a steady u]>ward 
movement. The recovery from the depression in 1904 oc¬ 
curred in just the latter way. As to how it will turn out 
in 1!»14 it must be left to time to tell. Anyway, there 
is ground for confidciU'e in the ideas that we enter 1914 
with business in a sound condition and good prospects for 
an improvement in activity. 

Flatlirhtuim lira Oeipmaiay 

A reported di.scovery of platinum-bearing ])lacers in 
Germany may be of .«ome importance to users and dealers 
in that metal. An account is given of this discovery in 
a recent consular report, from which it seems that the 
find was accidental, in drilling conducted for other ])ur- 
])o.ses. The supposed ])latinum dejiosits are near Wenden 
in Westphalia, and the metal was found in analyzing the 
borings. It is said that nine holes were drilled on a tract 
of 500 acre.s, and that ])latinnm was found in each case. 
The results so far seem rather indefinite, hut our consul 
is informed that more systematic exploration is to be un¬ 
dertaken. The deposits are within easy reach of abun¬ 
dant supplies of fuel, cheap labor and other elements 
which will enable them to be worked at low cost. 

Much of the supposed value of the deposits seems to 
rest upon a new process—details unexplained—for treat¬ 
ing the complex ore in which the platinum is said to be 
found. A'syndicate organized at Diisseldorf has secured 
the patent rights of this ])rocess, and has already organ¬ 
ized three subsidiary coni])anies to mine and produce 
the metal. 

While the real value of the supposed platinum deposits 
seems to be still somewhat problematical, the Germans 
are taking it so seriously that the question has been 
brought up of organizing a platinum Kartel, or syndicate, 
somewhat on the lines of the ])otash syndicate a German 
correspondent suggests, apparently not realizing what a 
distinguished non-success that has proved. 

British Iroim Steel 
The figures for the make of iron and steel in great 

Britain for the year 1912 have just made their appear¬ 
ance, the delay of nearly six months over the usual 
time being probably due to the sickness and death of J. 
Stephen Jeans, who was the moving spirit in the British 
Iron Trade Association, which collects and compiles the 
figures. At this late date only brief comment can be 

made. 

The industry was unfavorably affected in 1912 by the 
coal strike and other labor troubles. This was most ap¬ 
parent in pig-iron, steel and finished-material output 

being kept up by the use of inii)ortcd pig, chiefly from 
Belgium and Germany. The production items given com- 
})are with 1911 as follows, the figures l)eing in long tons: 

1911 1912 Charges 
Pig iron made. 9,718,038 8,839,124 D. 879,.514 
Wrought or puddled iron. 1,118,893 1,320,917 I. 208,024 
Bessemer steel. 1,401,140 1,.522,487 I. 61,347 
Openhearth steel. 5,000,472 5,273,657 I. 273,185 

Total steel. 6,461,612 6,790,144 1.334,532 

The unusual circumstaiu'es of the year are shown by 
the fact that the decrease of in the make of jiig iron 
was accompanied liy an increase of in wrought 
iron, and of 5.2% in steel. England adhere.s more than 
any of the other important iron-making countries to the 
use of puddled iron. 

Tlhe 
The calamity at Calumet on Christmas Eve, when a 

fool cried ‘‘Fire” in a crowded hall, width cost the lives 
of 72 persons, mostly children, was heart-rending, and 
excited the synqiathy of all decent people, as such misfor¬ 
tunes must always do. More is the jiity that the AVestern 
Federation of Miners has sought to make capital out of 
this painful tragedy. They would have the world believe 
that the Citizens’ Alliance, knowing that the miner.s’ lit¬ 
tle children were having a cch'bration around a Christmas 
tree, sent a man up the stairs to shout “Fire” in the door¬ 
way of the hall, while men stood at the foot of the stairs 
and beat back those coming out of the hall. Could any¬ 
thing be more preposterous? AVhat should be said of an. 
organization that can even think of such a thing? 

X 

A good many remarks have been made on reported 
heavy sales of AA'elch tinplate for slnTment to this coun¬ 
try, and in some quarters these sales have been attributed 
to the new tariff. The fact is that the tariff has had 
nothing at all to do with these sales. The tinplate—or 
nearly all of if—is used in making the cases in whic-h oil 
is exported for the Eastern trade, and as a drawback is 
allowed on the tin of which these cases are made, there 
has been all along practically no tariff on the material 
so u.sed. Last year American makers underbid the AATl.sh- 
men and secured the (‘ontracts; this year, it seems, the 
low bids have come from the other side, and the orders 
have gone there. The orders have gone abroad, but not 
on account of the tariff changes; simply because the 
AVelsh makers were hungry enough for trade to name the 
lower figure, and the chief, or only, buyer is accustomed 
to consider the smallest fraction in its costs. 

The American consumers of copper seem to have added 
one more confirmation to the saying that they never buy 
copper when it is cheapest. On its last movement, copper 
went close to 14c. American buyers talked boldly about 
what they would do if the price went under 14c., hut if 
it had done so they would probably have waited to buy at 
a quarter of a cent le.ss than the market at any given 
time. In the meanwhile, European buyers made up their 
minds that copper was cheap, and bought a lot of it, 
not worrying about whether they were getting it at the 
absolute bottom of the movement, or not. The market 
wavered for a time longer, and then started upward. The 
American consumer has bought on the way up. 
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..Hint.. 

I BY THE WAY I 
1 I 
... 

All engineer says lie has received a query for a sample 
of “industrial earth.” The recipient of the request has 
been advised by kind friends to refer it to the State Agri¬ 
cultural College. Is the advice sound? 

The Government of India has appointed a committee 
to consider the standardization of Indian weights and 
measures, an operation which, if carried out successfully, 
cannot fail to be of great assistance to internal trade. Its 
desirability is shown by the fact that the maund of sugar 
\.eighs 48^ seers in Cawnpore, 40 in Muthra, 72^ in 
Gorakhpur, 40 in Agra, 50 in Moradabad, 431/4 iii 
haranpur, 50 in Bareilly, 46 in Fyzahad, 481/^ in Shahje- 
lianpur, and 51 in Goshangunge. In other weights and 
measures there is an endless local variety. 

'A 

A new electric steel plant has just been started on the 
Pacific Coast at Redondo, Calif., by the Warman Steel 
Casting Co., which is producing small and medium-sized 
steel castings. The furnace employed is the pure Stassano 
tvpe and said to be the first one in the United States. The 
company, according to “Metallurgical and Chemical En¬ 
gineering,” was organized three years ago and has been 
Itroducing crucible-steel castings, hut decided to adopt 
another process. It desired to produce castings of at least 
1600 11). in weight, which is almost impracticable in a 
small crucible plant. 

A 

The mining laws have frequently been resorted to by 
saloon men endeavoring to secure business locations with¬ 
in National Forests, says the annual report of the U. S. 
Forester. During the construction of the Chicago, Mil¬ 
waukee & St. Paul R.R. across the National Forests of 
northern Idaho, on its way to the coast, a practice was 
made of locating saloon sites under the mineral laws at 
various points near the large construction camps, remote 
from police jurisdiction. In every instance it was shown 
clearly that the land located had no mineral possibilities, 
and the claims in question were deelared invalid by the 
Commissioner of the General Land Office. 

The U. S. Civil Service Commission announces an e.v- 
amination for laboratory assistant in petrography, Jan. 
21 and 22, 1914, to fill vacancies in the Bureau of Stand¬ 
ards, at salaries of $1200 per annum. Competitors will be 
examined in the following subjects: (1) Elementary 
chemistry, physics and mathematics, 15 points; (2) 
translation into English of scientific matter, either 
French or German, 10; (3) general geology and min¬ 
eralogy, 25; (4) petrography, 20; (5) education, training 
and experience, 30 points. An education equivalent to 
that required for graduation from a college or university 
of recognized standing, such training to have included 
courses in geology, is a prerequisite for consideration for 
this position. Applicants must have reached their twen¬ 
tieth birthday on the date of the examination. Persons 
who desire this examination should at once apply to the 
U. S. Civil Service Commission, Washington, D. C., 

for application Form 1312, laboratory assistant in pe¬ 
trography, male. No. 65. 

The U. S. Civil Service Commission announces an ex¬ 
amination for aid, on Jan. 21 and 22, 1914, to fill vacan¬ 
cies in the Bureau of Standards, at $600 and $720 yearly. 
C^ompetitors will be examined in the following subjects: 
(1) Elementary algebra, geometry and trigonometry, 30 
points; (2) general physics, 30; (3) Elementary me 
chanical drawing, 20; (4) education, training and exper¬ 
ience, 20 points. Graduation from a mechanical train¬ 
ing, technical or scientific school or equivalent training 
in a scientific or technical laboratory is a prerequisite for 
consideration for this position. Applicants must have 
reached their nineteeth but not their twenty-fourth birth¬ 
day. Persons who desire this examination should at once 
*^PPly to the U. S. Civil Service Commission, Washing¬ 
ton, D. C., for application Form 1312, Aid (male). No. 
64. 

Si 

The r. S. Civil Service Commission announces an ex¬ 
amination for topographic aid, Feb. 4, 1914, for tempor¬ 
ary employment as topographic aid under the Geological 
Survey during the field season, at from $40 to $75 a 
month. Appointment to permanent positions will be 
made only of persons udio qualify in and are certified 
from the junior topographer examination. Competitors 
for the position of topographic (temporary) will be ex¬ 
amined in the following subjects: (1) Mathematics (ele¬ 
mentary, practical questions), 15 ])oints; (2) surveying 
(elementary, practical (luestions), 15; (3) topographic 
drawing, 20; (4) letter writing, 10; (5) training and ex¬ 
perience, 40 points. Applicants must have reached their 
twentieth but not their fortieth birthday. Persons who 
desire this examination shoidd at once apply for applica¬ 
tion Form 1312, Topographic aid, temporary (male), 
No. 62, to the U. S. Civil Service Commission, Wash¬ 
ington, 1). C. 

A. 

The U. S. Civil Service Commission announces an ex¬ 
amination for junior topographer, on Feb. 5 and 6, 1914, 
to fill vacancies in the Geological Survey, at salaries from 
$720 to $1200 a year. Competitors will be examined in 
the following subjects: (1) Mathematics (comprising 
arithmetic, algebra to and including problems involving 
♦piadratics, plane and solid geometry, plane trigonometry, 
logarithms, mensuration and projection), 15 points; (2) 
surveying, use and care of instruments, and elements of 
astronomy as applied to surveying (the field questions 
are all elementary in character and do not involve any 
mathematical knowledge beyond that under Subject 1), 
15; (3) contour construction (consisting of drawing 
contour lines from given perspective view), 25; (4) topo¬ 
graphic drawing and lettering, 15; (5) training and ex¬ 
perience, 30 points. Applicants must have reached their 
twentieth but not their thirtieth birthday, except that in 
the case of men who have had five field seasons* experience 
in any government bureau as technical field assistant do¬ 
ing topographic work similar to that executed by the 
Geological Survey, the maximum age limit is 35 years. 
Persons who desire this examination should at once ap¬ 
ply for application Form 1312, junior topographer, male. 
No. 63, to the U. S. Civil Service Commission, Washing¬ 
ton, D. C. 
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“TKe Savagery at Calumet.*® 
Under the above caption the New York Hun makes the 

following remarks in its characteristic style: 
The humane and innocent Mr. Moyer, worthy werow- 

ance of those tried humanitarians, the Western Federa¬ 
tion of Miners, may have failed in his argument that an 
agent of the brutal capitalists cried “Fire!” so as to l)urn 
the children of their serfs, but he has elicited thoughts 

of great value from the W orld: 
The copper industry has been highly protected for many 

years. It has always been in politics. It has always been 

in speculation and jobbery. It has always been monopolistic, 

corrupt and despotic. 

Like every other business unduly favored by law, it has 

maintained the falsehood that the bounty heaped upon it by 

a discriminating Government has been used to improve the 

condition of labor. The truth is that this money has gone 

to the dividend account to maintain excessive capitalization 

and to establish a power political, financial and Industrial 

that for many years was unchallenged. 

The science, the skill and the honesty of Ale.xander 
Agassiz, the Shaws and their successors in making profit¬ 
able to its shareholders and its employees a mine memor¬ 

ably successful among scores that failed, get this much 
of honor from a critic that is so eager to have corporations 
remember their duties. These men took a “no good” 
mine, developed it witli every appliance, ran it not for 
Robber Barons, not for the fluctuations of the stock mar¬ 
ket, but for the benefit of the owners and the laborers. 

There has been no objection among the former, al¬ 
though the death of this, as of any other mine, is an event 
foreseen and to be allowed for in the benefits. Among 
the laborers what is the complaint? That the company 
is just (in the old sense) ; that it will not consent to dis¬ 
criminate against employees; that it hires men who are 
incapable of receiving the right hand of fellowship from 
Brother Bauchop Wilson. 

In other words, the sin and shame of the Calumet & 
Ilecla people is that they insist upon “equal rights to all, 
special privileges to none.” 

Our esteemed neighbor lays the trouble on the tariff 
and greed, and an “industrial system that has too often 
been reckless of public rights and inhuman in its decep¬ 
tion and oppression of labor.” The tariff makes an im¬ 
mense difference, doesn’t it, to men of the intelligence 
that has always marked the Calumet & Hecla manage¬ 
ment? The “greed” is presumably the same as that of 
any citizen for his profits, whether he runs a mine, a junk 
cart or the W^orUl. As for the deception and oppression— 
we might add the murder—of labor, the white-souled 
Brother Moyer is an admirable e.\am])le. 

Ooveri&mes&t to 
W.\SHIXOTOX COHHESPOXDENCE 

As a result of the constant agitation of the subject 
within the last few days and the introduction of various 
re.solutions. Secretary Lane of the Department of the In¬ 
terior, has written a letter to Chairman Foster, of the 
House Mines Committee, in which he expresses a wish 
that a joint Congressional resolution shall be passed 
authorizing the President to withdraw lands believed by 
experts in the employ of the. Geological Survey to contain 
radium. Mr. Lane also wants power to hire explorers to 
hunt for radium just as a few years ago they were em¬ 
ployed to look for potash, although without definite re¬ 
sults. Mr. Lane savs that: 

Radium Is found in ores carrying uranium and vanadium, 

which are used extensively in the arts, and processes by 

which it is extracted are secret. A process has been invented 

by the chemists in our Bureau of Mines which promises, from 

the laboratory experiments thus far made, to be successful. 

Under the endowment of two Americans, a building is now 

being erected in Denver (which, with its equipment, will be 

opened for work in the coming February), in which an effort 

will be made to prove the commercial possibility of this 

American process. If successful, this process will be given 

to the world, and all of the radium secured over and above 

a small premium, will be the property of the United States, 

and will be put into the hands of the United States Public 

Health Service for public use. 

Under all these circumstances, it seems to me that the only 

prudent course that the United States can follow is to with¬ 

draw such of its lands as are supposed to contain radium 

from public entry. This will guard against these lands be¬ 

ing taken up by those who would not put them to their high¬ 

est and most beneficial use. It would be Inhuman to deprive 

other nations of access to our radium deposits if they alone 

were masters of the secret by which this mineral could be 

secured, and it is believed that there is a sufficient amount 

of carnotite and pitchblende already in private ownership in 

this country to permit European experimentation and pro¬ 

duction. The people of the United States, however, should 

be entitled to protection against the exhaustion of this re¬ 

source and its control by the scientists of other lands. 

w. 
Federal is&to 

Sts*iRe 
WaSHIXGTOX COHllESPOXDEXCE 

Secretary of Lalior, \V. B. Wilson, has again endeav¬ 
ored to get a footliold in tlie Michigan (’opper Mining 
strike situation. This became practically necessary for 
him in view of a letter written by Senator James E. 
Martine, on Dec. in which the Senator requested the 
dispatch of a special agent to the mining region to in¬ 
vestigate the conditions there following the expulsion 
of President Moyer, of the Western Federation of Min¬ 
ers, a few days ago. Secretary Wilson sent John B. 
Densmore, the solicitor of the Department, with instruc¬ 
tions to see what the facts were and a.scertain what could 
be done. It is not believed, however, that Secretary Wil¬ 
son’s efforts will be of much avail because of the fact that 
he has lately been .«o thoroughly discredited by reason of 
the partii<an speeches and addresses he has delivered in 
which he has de.'cribed himself as a trades unionist, and 
has apparently taken the view that he was in his present 
position for the purpose of promoting the interests of 
organized labor, instead of using his official powers to get 
at the facts in labor disputes and harmonize such con¬ 
troversies as there might be in the different branches of 
the industry. Mr. Wilson, with reference to this very 
strike, took a bia.sed position some time ago in an ad¬ 
dress made before the American Federation of Labor, at 
Seattle, denouncing the mine owners and their position. 
He has lost ground quite rapidly of late as a possible 
arbitrator because of this extreme position. Government 
officials and men who have been identified with the De¬ 
partment of Labor and are thoroughly familiar with its 
operations in the past express the opinion that the ad¬ 
ministration of President Woodrow Wikson is being rather 
seriously embarrassed because of the apparent impossi¬ 
bility of getting an understanding with contestants in 
industrial controversies and that the Department of 
Labor is failing to fulfill one of its principal functions. 

m 
The Howe Volatilization ProoeHa will be abandoned by the 

Gwalla Consolidated. Fuel required, says tne “Argus,” was 
62.7% of the ore, extraction 36.4%. The company spent be¬ 
tween £16,000 and £18,000, and acquired “£39 and a vast quan¬ 
tity of optimism.” 
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PERSONALS I 

K. G. Link has changed his address to Box 71X, Yerlngton, 

Nevada. 

Alexander Adlassewlch has returned to New York from his 

trip through the Western states. 

C. B. Whitwell is examining the Red Cross mines at Dob¬ 

bins, Yuba County, California. 

A. E. Drucker is visiting Shanghai and expects to be in 

London by the middle of January. 

Prof. G. A. Roush, of Lehigh University, will edit the next 

volume of “The Mineral Industry.” 

B. B. Thayer goes to Butte next week on one of his period¬ 

ical tours of inspection. He will return to New York in Feb¬ 

ruary. 

George T. Coffey, superintendent of hydraulic operation 

with the Yukon Gold Co., has gone to spend the winter in 

California. 

H. Whittingham, recently with Geo. H. Garrey, in Coahuila, 

Mexico, is now with the Socleta di Pertusola at Iglesias, 

Sardinia, Italy. 

G. C. Mackenzie, in charge of the experimental zinc plant 

in Nelson for the Dominion government, has been visiting a 

number of mines near Sandon, B. C. 

Thomas Wilson, of Manhattan, Nev., who has purchased 

mining interests in Josephine County, Oregon, is in that sec¬ 

tion looking after work that is being done there. 

F. R. Weekes, of New York, consulting engineer for the 

British Columbia Copper Co., is visiting its Copper Mountain 

|)roperties uear Princeton in the Slmilkameen district. 

James S. Colbath, recently with the Mines Company of 

America, has opened an office at Los Angeles for consulting 

practice, devotiiig especial attention to cyanide works. 

Byron N. White, owning important mining interests in the 

Slocan and White Horse copper camp, Yukon, has been seri¬ 

ously ill at his home in Spokane, Wash., but is now improving. 

John A. Nichols, superintendent of the openhearth plant 

of the Carnegie Steel Co., at Clairton, Penn., has been ap¬ 

pointed superintendent of the steel plant of Corrigan, McKin¬ 

ney & Co., Cleveland, Ohio. 

John R. Rutherford has resigned his position on the en¬ 

gineering staff of the Hollinger Gold Mines, Porcupine, Ont., 

to accept a position as superintendent at the Motherlode Gold 

Mine, Sheep Creek, British Columbia. 

Harry G. Smith, formerly of Conchefio and El Tigre, Mexico, 

has accepted the position of superintendent of La Luz y Los 

Angeles Mining Co., Prlnsapolca, Nicaragua, and sailed from 

New Orleans on Dec. 14 for that point. 

Lucerne Gridlay, who has had charge of the Lansingville 

plant of the Republic Iron & Steel Co., has been appointed 

inspection engineer of that company, a position just created, 

and will have his headquarters at Youngstown, Ohio. 

Charles H. Stewart, of the firm of Alex. Hill & Stewart, 

of London, England, accompanied by Ernest Levy, of Rossland. 

the firm’s British Columbia representative, has been paying 

a visit of inspection to the Van Roi mine in the Slocan district. 

J. M. Callow, of the General Engineering Co., Salt Lake 

City, Utah, is at Superior, Ariz., starting work on the con¬ 

struction of the concentrator for the Magma Copper Co., at 

that point. He expects to return to Salt Lake shortly before 

Christmas. 

Geo. A. Camphius and Gerald Rives have formed a partner¬ 

ship in mining, engineering and mine-management work, 

having headquarters in the Mills Building, El Paso, Tex. Both 

engineers are well and favorably known in Mexico and the 

Southwest. 

W. R. Bassick, general manager of the Yuba Construction 

Co., has returned from a visit East. He arrived at San 

Francisco a few days before the new all-steel dredge “Yuba 

No. 14” was ready for initial tryout on Dec. 17, and was at 

Hammonton when the new boat started. 

Dr. Richard Moldenke, Watchung, N. J., has returned from 

a European trip. In company with Walter Wood, of R. D. 

Wood & Co., who Is still In Europe, Doctor Moldenke was in 

conference with representatives of other countries on the 

matter of export specifications for cast-iron pipe and pig 

iron. 

Louis Koppenhoefer has resigned as secretary and pur¬ 

chasing agent of Wm. Wharton, Jr., & Co. and the Phila¬ 

delphia Roll & Machine Co., Philadelphia, Penn., subsidiaries 

of the Taylor-Wharton Iron & Steel Co. In addition to his 

duties as purchasing agent, he was in charge of the work of 

the traffic department. With the close of 1913 he completed 

30 years of continuous service with the Wharton-Samuel 

interests. 

F. W. Bradley has'given to the University of California, 

from which he graduated in 1886, the sum of $1000 per year 

for 10 years, for the purpose of aiding students in the Col¬ 

lege of Mining whose records and ability “seem to promise 

that they will be of material service in development of the 

mining resources of the state.” Aid is to be given through 

loans, and repayments and interest, which is to be charged 

after graduation, are to be added to the original fund. 

Stanton S. Freeman, general manager of the Carbon Iron 

& Steel Co., operating Carbon furnace at Parryville, Penn., 

has been elected president of the Eastern Pig Iron As¬ 

sociation for the ensuing year. He succeeds Robert E. Brooke, 

of the E. & G. Brooke Iron Co., Blrdsboro, Penn. Mr. Freeman 

is one of the leading furnace operators of the East. His 

management of the Carbon furnace has been marked with 

signal success. He is 39 years of age and is a native of Co¬ 

lumbus, Ohio. His advanced education wa3 obtained at the 

Ohio State University of the class of 1898, when he took his 

degree of m'ning engineer. W. S. Pilling, of Pilling & Crane, 

Philadelphia, continues in the post of secretary of the asso¬ 

ciation, which he has occupied for some years past. 

OBITUARY 1 
I 

Ira P. Carnes, vice-president Lima Locomotive Corporation, 

Lima, Ohio, died suddenly Dec. 10 from heart failure caused 

by acute indigestion, aged 63 years. 

Stephen Harris Harrington, president and chief owner of 

the Harrington & King Perforating Co., Chicago, died at his 

home at Highland Park, Ill., Dec. 20, aged 68 years. 

Dr. Henry Potonifi, geologist of the Prussian Geological 

Survey and professor of paleobotany in the Bergakademie, 

died on Oct. 28, in his fifty-sixth year. He was widely known 

for his studies of paleozoic fioras and for his recent work 

on the origin of coal. 

.John M. Drake, Jr., superintendent of the Bennett mine at 

Keewatin, Minn., died Nov. 27, from pneumonia. He was 

burled at Houghton, Mich., Dec. 1. He was 31 years old, and 

leaves a wife and infant daughter. Mr. Drake graduated 

from the Michigan College of Mines in 1907 and had since 

been engaged in mining in the Lake Superior country, with 

the exception of a shprt time spent in Mexico. 

George Martin Luther, secretary and general manager of 

the Nichols Chemical Co., died in Brooklyn, N. Y., Dec. 25, 

aged 64 years. He was born at Greenbreak, N. Y., and was 

graduated from Cornell in 1870. For a while he was in the 

coal business with his father, George W. Luther, at Albany, 

and in 1885 he came to this city, where he became a member 

of the firm of Thomas C. Hunt & Co., manufacturers of coal¬ 

handling machinery. Five years later he became associated 

with the Nichols Chemical Co. with which he was connected 

at the time of his death. Mr. Luther was formerly president 

of the Granby Consolidated Mining Co., and was Interested 

in several mining enterprises. He was a member of the 

Downtown Association, the Chemists’ Club, and Albany So¬ 

ciety of New York City. Mr. Luther is survived by his wife 

and two daughters. 

Ameriean Institute of Mining Engineers—The Nominating 

Committee appointed by the president has submitted the fol¬ 

lowing names of officers for 1914: For director and president. 

Benjamin B. Thayer; for director and vice-president, H. C. 

Hoover and W. L. Saunders; for directors, R. W. Brock, 

Canada. District 11; C. W. Merrill, San Francisco, District 6; 

Albert R. Ledoux, New York, District 0; Henry L. Smythi 

Cambridge, District 1; D. C. Jackling, Salt Lake City. Dis¬ 

trict 7. 

Old Freibergers In .America—The regular annual meeting 

of the Old Freibergers in America took place at the Hofbrau 

Haus, New York, Dec. 20. A very pleasant evening was 

spent around the festive board. All the former officers were 

reeletted: Dr. R. W. Raymond, president; Gardner P. Wil¬ 

liams, vice-president; C. L. Bryden, secretary and treasurer. 
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It was decided to hold a meeting in San Francisco in 1916 

during the Panama-racific Exposition, and a number of the 

members are planning to go to Freiberg in 1916, to help cele¬ 

brate the 150th anniversary of the founding of the old Berg- 

akademie. 

Amerioan Society of Mecbniilcal EnKineera—The subject 

for the meeting in New York, Jan. 9, is “The Power Problem 

in the Electrolytic Deposition of Metals.” This meeting will 

be held jointly with the American Institute of Electrical En¬ 

gineers and the New York Section of the American Electro¬ 

chemical Society. The meeting will be held in the Engineer¬ 

ing Societies Building, Dr. C. O. Mailloux, president of the 

American Institute of Electrical Engineers, presiding. The 

following papers will be read; “The Limitations of the Prob¬ 

lem,” Lawrence Addicks: “The Mechanical Side of the Prob¬ 

lem,” H. E. Longwell; “The Electrical Side of the Problem,” 

F. D. Newbury. The papers will be illustrated. As the sub¬ 

ject is a much broader one than the typical case chosen for 

the formal papers, an Interesting discussion is expected, in 

which all are invited to take part. 

yilllMIIIIIIIttlMililHIIMIIIIIIII IIIMIIIMMIIIIIIIIMMIIMMMMIIMIIIIIIMIIItlllllllllllllUltlllllMtlKIMMIIIIIItlt 

HEWS 
......•IIIHIIIH.I.... 

The Sullivan Machinery Co. announces the removal of its 

El I’aso office from 506 San Francisco St., to Rooms 511 and 

512, Mills Building. 

K. Nagai, representing Suzuki & Co., of 29 Mincing Lane, 

London, E. C., and Kobe, Japan, has been visiting in New 

York. He is anxious to secure the agency for American-built 

mining machinery. 

The McIntosh & Seymour Co., of Auburn, N. Y., has been 

taken over by a new corporation and will hereafter manu¬ 

facture a full line of Diesel engines, as well as the present 

line of steam engines. 

The Steel City Electric Co., Pittsburgh, announces the ap¬ 

pointment of the Geo. .t. Schardt Co., Empire Building, Pitts¬ 

burgh, Penn., as its sales representative in the territory of 

Pennsylvania, west of Altoona, and the state of West Virginia. 

The Nelson Valve Co., of Chestnut Hill, Philadelphia, Penn., 

announces that It has taken over the manufacture and sale 

of the Erwood swing gate valve, formerly made by Messrs. 

Walch & Wyeth, of Chicago. In the future the valve will 

be known as the Nelson-Erwood swing gate valve. 

C. L. New'comb, Jr. has been appointed to succeed G. B. 

Turner as Western representative of the Goulds Mfg. Co., 

Seneca Falls, N. Y. Mr. Newcomb’s headquarters will be at 

12 Chamber of Commerce, Denver, Colo., and he will look 

after the company’s interest in the Rocky Mountains and 

Northwestern territories. 

The Eastern Metals Corporation, with offices in New York, 

has cont“acted W'ith the Siemens & Halske Co., for one 2- 

ton Frick induction electric furnace for its plant at Bayonne, 

N. J. The furnace will be of the new type, which is the 

double ring and single phase, and will be the first one of 

this design in this country. 

The Cleveland branch of the H. W. Johns-Manville Co. has 

recently provided larger quarters for several of its sub¬ 

sidiary offices. The Columbus office and contract department 

are now in the Peters Power Building, 45 West Long St., with 

large warehouse facilities half a block distant. The Toledo 

office has moved to 213 Water Street. 

General Electric Co., Schenectady, N. Y., reports the fol¬ 

lowing orders: from the Inspiration Consolidated Copper Co., 

of Miami, Arlz., six motors ranging from 50 hp. to 100 hp. 

with control panels; the South Eureka Mining Co., of Butter 

Creek, Calif., a 2.5-ton electric storage battery mining locomo¬ 

tive; the Tonopah Extension Mining Co., of Tonopah, Nev., 

a 150-hp. induction motor and starting panel. 

TRADE CATALOGS 

The Morrison Boiler Co., Sharon, Penn., catalog: The Mor¬ 

rison Water Tube Boiler. 12 pp. Ulus. 9x6 inches. 

The Alexander Mllburn Co., Baltimore, Md. Catalog No. 21. 

Portable acetylene lights. 48 pp. Ulus., 6x9 inches. 

The Platt Iron Works Co., Dayton, Ohio. Bulletin No. 755. 

High lift and turbine pumps. 12 pp. Ulus., 8%xll inches. 

Metallurgic Engineering Co., 53 W. Jackson Blvd., Chicago, 

Ill. Bulletin. Electric furnace, Snyder System. 12 pp. Ulus., 

8x11 inches. 

I HEW FATEHTS 
I 
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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. 

AGGLOMERATION—A Process for the Agglomeration of 
Ore in Rotary Tubular Furnaces. F. L. Smidth & Co., Copen¬ 
hagen, Denmark. (Brit. No. 7707 of 1913.) 

CAST IRON—Method for Removing Sulphur from Cast 
Iron. Walter F. I’rince, Elizabeth, N. J. (U. S. No. 1,081,403; 
Dec. 16, 1913.) 

CONCENTRATOR—Centrifugal Concentrator. Chrlstoffer 
A. Christensen, Portland, Ore., assignor to The International 
Mining & Milling Co., Portland, Ore. (U. S. No. 1,081,267; Dec. 
9, 1913.) 

CRUCIBLES—Method of Recovering Graphite from Worn- 
Out Crucibles. Albert Telchmann, Zeitz, Germany. (U. S. No. 
1,080,085; Dec. 2, 1913.) 

CRUSHING—Ball Mill. Frank E. Marcy, Salt Lake City, 
Utah. (U. S. No. 1,080,768; Dec. 9, 1913.) 

DRILL—Hammer Drill. Albert H. Taylor. Easton, Penn., 
assignor to Ingersoll-Rand Co., New York, N. Y. (U. S. No. 
1,081,637; Dec. 16, 1913.) 

DRILL—Rock Drill. Edwin M. Mackie and Percival F. 
Doyle, Franklin, Penn., assignors to Chicago Pneumatic Tool 
Co., Chicago, 111. (U. S. Nos. 1,080,706; and 1,080,707; Dec. 9, 
1913.) 

DRILL—Rock-Drill Chuck. Frank Franz, Walter S. 
Tower, and Archibald H. Wells, Wallace, Ida. (U. S. No. 1,- 
081,527; Dec. 16, 1913.) 

DRILL BIT—Rock-Cutting Drill Bit. Walter E. Carr, 
Littleton, Colo., assignor to the Ingersoll-Rand Co., New York, 
N. Y. (U. S. No. 1,081,721; Dec. 16. 1913.) 

DRILL-ROTATING MECHANISM. Daniel S. Waugh. Den¬ 
ver, Colo., assignor, by mesne assignments, to the Denver 
Rock Drill Manufacturing Co. (U. S. No. 1,081,351; Dec. 16, 
1913.) 

ELECTRIC FURNACE. George Massip, Levallois-Perret, 
France. (U. S, No. 1,080,840; Dec. 9, 1913.) 

ELECTRIC SMELTING—Smelting or Refining of Metals 
and the Like in Crucibles. Henry G. Solomon, London. Eng¬ 
land. (U. S. No. 1,081,164; Dec. 9, 1913.) 

FEEDING APPARATUS—Pulp-Feeder. Thomas F. Har¬ 
kins, Leadville, Colo., assignor of one-half to Murdock A. 
Nicholson and one-half to Alexander E. Fowlie, Leadville, 
Colo. (U. S. No. 1,081,737; Dec. 16, 1913.) 

FILTERING APPARATUS for Laboratory Use. Percy A. 
Boeck, Worcester, Mass., assignor to Nortcjn Co., Worcester, 
Mass. (U. S. No. 1.081,574; Dec. 16. 1913.) 

FLUE DUST—Method of Utilizing Iron, Blast-Furnace, 
Flue-Dust. Ralph Baggaley, Pittsburgh, Penn. (U. S. No. 
1,081,921; Dec. 16. 1913.) 

INGOTS—Manufacture of Ingots. Samuel T. Wellman, 
Cleveland, Ohio, assignor to Liquid Forged Steel Co., Cleve¬ 
land, Ohio. (U. S. No. 1,081,997; Dec. 23, 1913.) 

MINE-CAR WHEEL. Walter Morton McCoy, Birmingham, 
Ala., assignor to Charles Ellis Foust, Birmingham, Ala. (U. 
S. No. 1,081,318; Dec. 16, 1913.) 

ORE-CONCENTRATING MACHINE. George W. Arnold. 
Denver, Colo., assignor of one-third to Harry Hertzberg, 
Denver, Colo. (U. S. 1,081,421; Dec. 16, 1913.) 

ORE SEPARATOR. Charles Henrv Brown, Magdalena, 
N. Mex., assignor to the Sherwin-Williams Co., Cleveland, 
Ohio. (U, S. No. 1,081,360; Dec. 16, 1913.) 

ORE WASHING—Apparatus for Washing Ore. Hermann 
AJex^der^Brackelsberg, Hagen, Germany. (U. S. No. 1,080,- 

ROASTTNG—Furnace for Treating Ores. John 
Silver Spring, Md. (U. S. No. 1,081,732; Dec. 16. 1913. 

A. 
) 

Frey, 

ROASTING FURNACE. Charles W. Renwick, Isabella, 
Tenn., and Nicholas L. Heinz, La Salle, Ill. (U. S. No. 1.080.- 
686; Dec. 9, 1913.) v . w. x.wov. 

SMELTING—Process of Smelting Metals. John D. Hilliard, 
Albany, N. Y., assignor to New England Metal & Machine Co.. 
Boston, Mass. (U. S. No. 1,080,344; Dec. 2, 1913.) 

SMELTING FURNACES—Improvements in Smelting Fur- 
naces. T. H. Holroyd, Southfields, Eng. (Brit. No. 21,560 of 

SMOKE SEPARATOR. Clayton Floyd Holmes, Beaumont, 
Tex., assignor of one-half to Joseph Friebls, Beaumont. Tex. 
(U. S. No. 1,081,116; Dec. 9, 1913.) 

STEEL MANUFACTURE—Art of Manufacturing Steel. 
George Hillard Benjamin, New York, N. Y. (U. S. No. 1 080 - 
807; Dec. 9, 1913.) ’ ’ 

SULPHUR—Improvements in Furnaces for Decomposing 
Pyrites and other Metallic Sulphides. W. A. Hall. New York 
(Brit. No. 20,759 of 1912.J 

SULPHUR—Process for the Production of Sulphuretted 
Hydrogen. W. A. Hall, New York. (Brit. No. 20,757 of 1912.) 

SULPHUR—Process for the Production of Sulphur W 
A. Hall, New York. (Brit. No. 20,760 of 1912.) 

TUNGSTEN—Method of Preparing Tungsten and Allovs 
Thereof. Frederick M. Becket, Niagara Falls, N. Y., assignor 
to Electro Metallurgical Co., New York, N. Y. (U S No 1 - 
081,567; 1,081,668 and 1,081,670; Dec. 16, 1913.) ' ' 

VANNBR CONCENTRATING BELT. Robert De Large 
Ray, Ariz. (U. S. No. 1,082,309; Dec. 23, 1913.) ^^rge. 
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SAN FRANCISCO—D««o. 23 

Th«* InduHtrial Accident Board, which was charged with 

enforcement of the Workmen's Compensation Act, passed 

at the last session of the California legislature, has Issued 

an address to employers. The compensation act goes into 

effect Jan. 1, 1914. The substance of this act was printed 

in the “Journal” of June 28. 1913. The appointment of 

the commission was provided for within 30 days prior to 

Jan. 1, instead of 30 days from Jan. 1. The state, through 

the compensation insurance provided for under the act, is 

preparing to insure employers against loss through Injuries 

sustained by employees. The board states that the rates 

will average from 20 to lower than compensation rates 

hitherto prevailing in California. After paying losses, 

operating expenses and setting aside required resources 

and a moderate percentage to build up a surplus to 

meet catastrophe losses, the balance, if any, is to 

be paid to the policy holders. There is not much like¬ 

lihood that there will be a balance, nor will this promise 

of thus providing practically a mutual company induce em¬ 

ployers to favor the state fund. The employer is promised 

that in the event of an accident, no matter what may be the 

cost, he will be relieved of the entire burden, which will 

be assumed by the fund. In the event of a catastrophe 

wiping out the reserve of the state fund, however large 

or small such reserve may be, the commission promises that 

the employer is relieved of any liability and adds: “And it is 

not conceivable that the great state of California would per¬ 

mit the injuries coming under its policy to suffer a loss of 

compensation. This feeling •'hould afford employers insuring 

with the state as policy holders as well as their workmen, 

a peace of mind in itself worthy of every consideration.” 

The compensation act holds the employer liable for any and 

all accidents to employees whether or not the employee is at 

fault, except in cases of intoxication or willful misconduct. 

One serious objection to this law' is that it provides that 

the higher the scale of wages paid, the higher the premium 

demanded for insurance. The enforcement of the law in Its 

application to the mining industry is quite likely to result 

in curtailment in the number of men employed and decrease 

in the wages paid. Many of the larger mines can afford to 

devote more time to development and exploration and curtail 

the extraction and treatment of ores, and thus largely dimin¬ 

ish the production of metals and minerals. The mining in¬ 

dustry is being rather hard ridden in various ways by the 

performances of the legislature of 1913. Whether any of the 

laws that w'ere passed in that legislature may or may not 

be corrected In the next, much evil has been done that can 

never be undone. Had the legislature of 1913 set out pur¬ 

posely to work hardships upon tne mining industry it could 

not have more successively accomplished the undertaking 

than has resulted from the passing of the various law's affect¬ 

ing the industry. 

UKNVKK—Deo. 27 

Nothing New in the t'onl-Strike /.one has occurred in the 

last week. An investigation of alleged outrages by the 

state militia was begun at Trinidad, Dec. 23, by a committee 

of the Colorado Federation of Labor, the chairman of which 

presented a letter from Governor Ammons to the military 

authorities, stating the purpose of the investigation. Charges 

of inhuman treatment have been made by military prisoners 

at the jail and charges of ransacking the homes of min¬ 

ers, and stealing their money have been made by the min¬ 

ers. Meantime, though the places of the strikers are being 

rapidly filled and the output of coal is said to be w'ithin 25% 

of normal, thus -iverting all danger of a coal famine, the 

situation shows no signs of settlement and it is costing the 

state $5000 per day to pay the militia. Most of the big In¬ 

dustries are suffering from short fuel supply, as the Min- 

nequa steel plant, at Pueblo, which has only one furnace 

running, and 3000 of its employees are out of work. 

SALT LAKE CITY—Dec. 24 

A Publicity CnmpnlK'n. Is to be undertaken by the 

Salt Lake Stock & Mining Exch.''.nge, and a committee has 

been appointed to collect Information of general Interest re¬ 

garding mines and other local prop®rti3s. It is proposed to 

keep a record of the fluctuation of stocks on the local market 

and information as to the financial and physical condition of 

various properties. These data are to be accessible to anyone 

interested. Exhibits of Utah ores and minerals are to be 

placed In Salt Lake railroad stations. 

I'tiih Cupper Co.’s November Production w'as 11,121,078 lb. 

With the exception of June and September, this is higher 

than the production of any month preceding. The daily out¬ 

put has been betw'een 22,000 and 24,000 tons of ore, when 

not interfered w'ith by snow' or severe winter weather. About 

two-thirds of this tonnage is shipped over the Bingham & 

Garfield R.R., w'hile the rest is handled by the Denver & Rio 

Grande. During the last quarter of the year thus fai, October 

and November, 21,600,000 lb. of copper iiave been produced, 

and it is probable the production w'ill exceed that of the third 

quarter, w'hich amounted to 32,287,452 lb. During the first 

eleven months of the year, 109,643,477 lb. of copper have 

been produced, which is greater than the total production of 

either of the two years preceding. The production of 1913 

W'ill be about 120,000,000 lb. A number of improvements 

were made during the year, including storage bins equipped 

to handle moist and frozen ores during the w'inter months, 

also some changes at the Arthur and Magna plants. A 

large cash surplus has been built up to be used in carrying 

copper in transit, instead of borrow'ing money against the 

metal until deliveries to consumers have been made. This 

copper sometimes amounts to 40,000,000 lb. The regular quar¬ 

terly dividend of 75c. per share w'as paid Dec. 31. 

HOUGHTON—Dec. 2« 

Importation of Miners w'ill begin after Jan. 1, the mining 

companies having given the men remaining on strike until 

that date to return to w'ork. It w'as the original intention 

of the mining companies to commence to bring in the out¬ 

side labor this w'eek, but the business men at Calumet got 

together in a hurriedly called meeting and appointed a com¬ 

mittee to confer w'ith the managers of the mines at the north 

end of the district w'ith the request for an extension of the 

time limit until the first of the year. Businessmen particular¬ 

ly desire to see the old hands return to their w'ork rather 

than to see them superseded by outsiders. These men held 

several meetings w'ith the remaining strikers, tried to show 

them the futility of continuing on strike, offering to extend 

liberal credit to them if they w'ould return to w'ork and take 

care of their families and make every possible concession to 

get them on their financial feet again. The meetings had 

some good effect, it is believed. These business men are 

continuing their active campaign among the remaining 

strikers. The situation is this: If these remaining strikers 

do not take their old positions back by the first of the new 

year, thousands of outside w'orkers will be brought in with¬ 

out further delay. The Calumet & Hecla alone has 1500 

picked men ready and w'altlng to come to this district. These 

men are for the North Kearsarge, Allouez and Ahmeek mines, 

the old mine itself having a full complement of workmen. 

The attitude of the local businessmen is that the strikers 

themselves are not to be blamed. They have believed every¬ 

thing that the agitators have told and have heard little else. 

At the meeting w ith the strikers at Mohawk the other even¬ 

ing the men actually believed that the Calumet & Hecla had 

not produced any copper since the strike started. It was dif¬ 

ficult for the businessmen to convince them to the contrary. 

Another fiction these men have believed is that the Govern¬ 

ment is going to take over the mines soon. .A friend of the 

w'riter met a Mohaw'k miner on the road the other day, “Still 

on strike, John?" asked my friend. “Sure. Next week the 

Government is going to take the mines. I am going to be 

superintendent of the Ahmeek and Dunnigan will boss the 

Mohaw'k.” Dunnigan is strike agitator at Ahmeek. “What 

makes you think that?” “That’s what Wilson said in his 

.Seattle speech, and he’s going to make the President do it.” 

And no amount of argument could convince this simple 

man that he did not know what he was talking about. This 

socialistic doctrine of the Secretary of Labor has kept alive 

the spirit of hope in many of the strikers remaining out. It 

has been fed to the strikers in their newspapers regularly, in 

all languages and preached to them in all the strike meetings. 

In addition to this story the tale is now being told that the 

congressman from this district is w'orking on a big investi¬ 

gation scheme for the Federal Government, in connection 

W'ith the law'yers for the strikers and w'ith Mahoney and 
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other leaders of the Federation and that when that investl- 
Sration starts all of the mine managers will turn over the 
properties to the strikers. It seems strange that these tales 
should continue to influence the strikers and keep alive the 
hope that they have a chance to win. The situation is that 
the thousands of men now at work will not permit the re¬ 
turn to work of a goodly proportion of the strikers; the men 
who have been the most persistent in the disorders. Presi¬ 
dent Moyer, of the Federation, made another proposal to arbi¬ 
trate, but the men who are working claim that they are the 
largest and most Important factor to be considered in any 
sort of an arbitration scheme. Since the citizens of the 
county' got together, backed up the sheriff and insisted 
on law and order, conditions have Improved wonder¬ 
fully and steadily’. Calumet & Hecla, Superior and Cen¬ 
tennial are three mines that are now actually running nor¬ 
mal, producing as much copper as they did before the strike 
was called. Ahmeek, located in the hotbed of the Federation 
headquarters, is getting out 700 tons of rock dally now. This 
is about one-third normal. The working force is 250 men 
compared with 830 before the strike. Allouez is shipping 600 
tons daily’. The Osceola Consolidated is maintaining ship¬ 
ments at 1200 tons dally and has kept up this pace all this 
month. Half this comes from the old Osceola mine and the 
rest from the South Kearsarge. The North Kearsarge now is 
being unwatered and work will start there in a short time. 
The greatest difflculty of all has been experienced at the 
Wolverine and Mohawk. They are now making regular ship¬ 
ments, small in amount but steady none the less, for the first 
time since the strike started. At the Copper Range Con¬ 
solidated there is a notable improvement. The Baltic mill 
now works both shifts and another mill will likely start op¬ 
erations in a few days. Quincy is producing better than 60% 
of normal. The outside men brought in, Germans, are prov¬ 
ing satisfactory laborers and a good class of citizens. Gen¬ 
eral feeling throughout the strike district is Improved since 
the campaign of murder and arson and dynamiting stopped. 
Business men report good Christmas trade, better than they 
anticipated. The spirit of good fellowship prevails again. 
This is evidenced strikingly in Calumet. One prominent min¬ 
ing man, whose name is not revealed, has ordered the As¬ 
sociated Charities to provide the children of every striker in 
the district with clothing, a Christmas dinner, candy and toys. 

C ALUM FT—Dec. 27 

A Christmas Eve Celebration Panic resulted in 72 deaths. 
A celebration was being given by the Western Federation of 
Miners for the wives and children of the strikers. Several 
hundred women and children accompanied by a few men 
had assembled at Italian Hall and the festivities were in 
progress when some man gave the cry of “Fire.” Immedl- 
atetly there was a stampede which lasted but for a minute 
or two, when it was realized that there was no Are, but in 
that time 72, mostly miners’ children, the majority of whom 
were girls, had been trampled to death. The hall is on the 
second floor of the building and is reached from the street 
by one stairway, and it was at this point that the greatest 
loss in life occurred. When the rescue work began, it was 
necessary for the firemen and others to go in at the second 
story and work from the top for it was impossible to re¬ 
move the bodies from the bottom of the stairway, so tightly 
were they Jammed together. The entire community is grief 
stricken, mass meetings have been held and ample flnanclal 
aid has been pledged for the relief of the stricken families 
and everything possible is being done to alleviate the suffer¬ 

ing. 

Exit C. H. Moyer, president of the Western Federation of 
Miners; he hurriedly left the copper country the night of Dec. 
26. He was escorted from his room at the Scott Hotel, Hancock, 
to the train, by a body of citizens, who impressed upon him that 
he was an “undesirable citizen,” and that his presence would 
not be tolerated further. This action was the outcome of an 
interview between Moyer and a committee that called upon 
him, to ascertain from him direct what action he intended 
taking to alleviate the want and suffering of the families 

that were stricken by the Christmas Eve catastrophe. The 
committee could get no satisfactory answer to their questions 
and when the result of the meeting became known, the citi¬ 
zens became Indignant, and Moyer “pulled his freight.” A 
fund of over $25,000 has been raised in the county for relief, 
but when the committee went to the various families, it found 
some in most destitute circumstances, yet they refused to ac¬ 
cept anything from the committee, for the Fedf atlon had 
called upon them and cautioned them not to accept anything 
from the citizens, and that they would be taken care of by the 
Federation. Cases of the most inhuman neglect were found 
to exist in some of the homes of the strikers. Investigation 
into the cause of the tragedy at Italian Hall by the civil 

authorities has not brought out any new disclosures.—[Wash¬ 
ington dispatches state that Secretary of Labor Wilson has 
sent John B. Densmore, solicitor of the department, to Calu¬ 
met, to render assistance if possible to settling the strike.— 
Editor.] 

IRON RIVER—Dec. 26 

On the Menominee Range the Tully, a property of Corri¬ 
gan, McKinney & Co., is being prepared for extensive 
operation. A miners’ dry, which will be the largest in 
district, is nearing completion, as is an office building. 
The engine house is ready for duty. Lumber for additional 
dwelling houses has been assembled. A steam shovel is ex¬ 
cavating for large stockpile grounds. At the town at the 
Chlcagon mine, the Rogers-Brown Ore Co. has Installed both 
a water and a sewer system. All of the buildings accommo¬ 
dating the 200 employees and their families are connected with 
the mains' Water is obtained from a large spring and is 
pumped to a reservoir on a hilltop. The pressure is sufficient 
for Are protection. A 2000-gal. Prescott pump, supplementing 
previous equipment of the kind, has been installed at the 
Rogers-Brown company’s Rogers mine. The AVickwlre Steel 
Co. is providing its Homer property at Iron River with a steel 
headframe. A pulmotor has been added to the equipment of 
Oglebay, Norton & Co.’s Chatham mine. It is the intention 
of the Chicago & Northwestern R.R. to use big Class J four- 
drive-wheel locomotives in its ore traffic on the Menominee 
range next saeson Instead of the Class R three-drive-wheel 
engines now in the service. As this will necessitate heavier 
steel, 90-lb. rails are being laid where necessary. 

IRONWOOD—Dee. 26 

.V Record In Sinking was made in completing the “New C” 
shaft on the U. S. Steel Corporation East Norrie mine at 
Ironwood. The new shaft is midway between “B” shaft of 
the Norrie and “D” shaft of the East Norrie and 1225 ft. deep. 
It is known as “New C” to distinguish it from the older one 
across the caved surface to the north, and which now is 
called “Old C.” When the new shaft goes into commission, 
“Old C” will be dismantled and there will disappear the flnest 
wooden headframe ever erected on the Gogebic range. How¬ 
ever, the wooden headframe in the Lake Superior iron coun¬ 
try has had its day. It has been supplanted by the steel head- 
frame that is better in every way and that, now that It has 
become standardized, can be erected at a cost little greater 
than the high-class wooden structures of a decade and more 
ago. Of the 1225 ft. for which the “New C” has been opened. 
850 ft. was gained by sinking from surface and 375 ft. by 
raising from the 17th level. The shaft is, approximately, 
18x11 ft. inside measurements. It is sunk at an inclination 
of 64®. The shaft was completed in one year, ground having 
been broken in December, 1912. For the 850 ft, sunk heavy 
steel sets were used with concrete slab lagging. Five sta¬ 
tions, each 22x25x10 ft., were cut, timbered and concreted. 
The shaft is divided into two skip roads, one cageway, one 
ladder way and one pipe compartment. Each slab of concrete 
lagging weighed 130 lb., and the steel sets are made of extra¬ 
heavy material. A particularly excellent record was made last 
spring when during the 26 working days of March the shaft 
was sunk and lined for a distance of 105 ft., this requiring the 
breaking and hoisting of 24,600 cu.ft, of rock. The shaft will 
now be raised from the 19th level and the remainder of its 
equipment installed. The new shaft then will be ready for 
use whenever “Old C” is dismantled and mining activity is 
shifted from the encroaching residential district to the loca¬ 
tion 1000 ft. farther south. 

TORONTO—Deo. 26 

The Northern Ontario Exploration To, has called a share¬ 
holders’ meeting to consider the absorption of the company by 
the California Exploration Co. The Northern Ontario Explora¬ 
tion Co. was originally formed by Bewlck-Morelng & Co. to 
operate a number of claims in the Porcupine district. Develop¬ 
ment was, however, disappointing, and all work in Ontario was 
stopped. Subsequently, Rew’ick-.Moring & Co. transferred their 

activities to California, where they took over the old Plymouth 
mine and commenced development. Results are stated to have 
been satisfactory and the Northern Ontario Exploration Co. 
hac a considerable interest Tn the property. It is now pro¬ 
posed to absorb the Northern Ontario Exploration Co., giving 
the shareholders stock in the California Exploration Co. for 
their interests. The shares In the California Exploration Co. 
will be split into shares of a par value of 10s., and the capital 
will be increased to £120,000, the Northern Ontario Explora¬ 
tion Co. receiving a total of 179,137 shares. Canadian share¬ 
holders, who are largely in the majority, will now have a run 
for their money. 



January 3, 1914 THE ENGINEERING & MINING JOURNAL 4l 

jut.. 

a 

I 
1 
I 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinniniiiiiiiiiiiiiiiiiiiiniiiiiiiniiiiiunintiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^ 

ALABAMA 

JelVerHon County 

ALABAMA POWER CO. (Birmingham)—First unit o£ 17,000 
hp at Lock 12, Coosa River, will be completed in February. 
Gadsden plant is now supplying 1000 hp. 

GUijF STATES STEEL CORPORATION—Good progress is 
being made in sinking slope on Shannon-McDonough tract. 
This slope is 17x9 ft., and will have a capacity of 2000 tons 
per 10-hr. shilt. 

SLOSS SHEFFIELD STEEL & IRON CO. (Birmingham)— 
This company will close its coke ovens at First Ave. and 30th 
,St, in accordance with agieement made with the city some 
time ago. Slag pile there has been removed. 

TENNESSEE COAL, IRON & R.R. CO. (Ensley)—Ingersoll- 
Rand turbo-blower, lately installed, was started second week 
in December. It replaces five blowing engines, and its capa¬ 
city is 60,000 cu.ft. per min. Company intends to manufac¬ 
ture ferromanganese on larger scale, using Cuban ores to 
large extent. 

AL.VSK.A 

CHATHAM MINING CO. (Cleary)—Mine closed for present, 
except for prospecting work. Ore above adit level has been 
stoped out. A winze has been started on rich oreshoot pene¬ 
trated by adit to determine advisability of driving a new adit 
at a lower level. 

FAIRBANKS GOLD MINING CO. (Fairbanks)—Dredge on 
claim No. 8 Above, Fairbanks Creek, was closed down for 
winter, Oct. 16. Owing to oelated arrival from London of Mr. 
Aarons, engineer in charge, dredge made a late start, and out¬ 
put was correspondingly curtailed. It is planned to commence 
operations much earlier next season. 

SOO MINING CO. (Olness, via Fairbanks)—A recent clean¬ 
up at larger mill returned about $1500 from 50 tons of ore. 
Little “coffee grinder,” as small mill at mine is known, capa¬ 
ble of crushing three tons of ore per day, will be run until 
there is a sufficient supply of ore in bins to warrant starting 
larger mill in creek bottom, 2000 ft. from mine. 

NEWSBOY (Cleary)—Cleanup for September was $8000; for 
October $8500. Working profit was $3000 for each month. 
Ore is from 1 to 14 ft. wide, and six men working underground 
are able to keep five-stamp mill supplied and at same time 
to keep development work well ahead of sloping. Although 
worked for several years, September was first month in which 
a profit was made. 

CRANE GULCH (Meehan, via Fairbanks)—Fred. Parker Is 
planning to work large scraping outfit next season on block 
of ground at mouth of Crane Gulch, and including part of 
claim No. 3 Below, Fairbanks Creek, and part of Nolan & 
Griffith fraction. On lower 3 Below, creek claim, Haughland, 
Blaucher, Munson & Sather are also preparing to use scrap¬ 
ing plant. 

DUNTON (Hollis)—Gold-silver mine Is equipped with five- 
stamp mill, one Wilfley, two 6-ft. vanners, one one-drill com¬ 
pressor, one two-drill compressor, one piston and three stoping 
drills, and three turbines. Ore assaying $4 is pay. Mine has 
been operated since last June, and with eight men $10,000 
worth of gold has been produced. With present plant the 8 
to 12 ft. of $3 ore cannot be profitably worked. 

McConnell (Fairbanks)—Edward McConnell and asso¬ 
ciates, who have bonded Murphy-Perrault property, of two 
claims at head of Pearl Creek, a tributary of Fish, have com¬ 
menced active development work. A 60-ft. shaft sunk two 
years ago disclosed a vein 24 in. wide. A sample of several 
tons of ore from shaft was taken to Fairbanks, where Garden 
Island test mill recovered $24 per ton in free gold. A five- 
stamp Allls-Chalmers mill for property has been landed at 
Fairbanks, and if developments justify, it will be erected soon. 

CRITES & FELDMAN (Meehan, via Fairbanks)—A ship¬ 
ment of 60 tons of ore taken from an open cut 200 ft. long 
on the Hi Yu claim was recently crushed at Willis mill on 
Chatham Creek. Return was $40 per ton. Upon completion 
of mess house and bunk house now under construction, force 
of men will be increased and development work will be 
hastened. Helen S. tunnel will be continued into hill and 
two shafts will be sunk on claims lying farther up ridge be¬ 
tween Moose Creek and Too Much Gold Creek. A mill has 
been ordered, but it will not be erected until next summer. 

JAMES CLAIMS (Chlsana, via McCarthy)—The claims from 
which first gold in district was taken last summer and brought 
hundreds of gold seekers into country, have changed hands 
for a consideration of between $400,000 and $500,()00. E. J. 
Ives, Frank Manley and J. J. Price obtained option on group 
of 13 of rich pay claims, and will leave Seattle first of year 
to develop their property. It is understood that Manley, Price 
and Ives agreed to pay $40,000 cash and obtained an option on 
property, and if Fletcher T. Hamshaw does not make good by 
January a promise to raise funds to obtain three claims on 
Bonanza Creek, where original discovery was made. May 3. 
Manley-Ives-Prlce combination will obtain an option on these 
as well, making a total of 16 claims in all. Claims which have 
changed hands include Nos. 4. 5, 6, 8 and 9, on Bonanza Creek, 
No. 1, on Little Eldorado, No. 3 Above, on Little Eldorado, 
bench on left limit of No. 1, on Little Eldorado, Coarse Money 
gulch discovery, a fraction between 9 and 10 on Bonanza, 
No. 21 Glacier claim. Gold Run discovery and Gold Run dls- 
'covery annex. There are six suits in local courts against 
James and his associates, Nels Nelson, Mrs. James and W. 

A. Johnson, over claims located in Chisana. Fletcher T. Ham¬ 
shaw originally had an option on entire group of James 
claims, but it is understood was unable to raise money, and 
Price, Manley and Ives made deal. All three new owners have 
made small fortunes in Fairbanks district and were recently 
associated in Iditarod. 

.\RIZONA 

Maricopa County 

MAX DELTA (Phoenix)—It has been decided to sink 285- 
ft. shaft to depth of 500 ft. and drifts will be driven at several 
levels. Two other shafts will be sunk to depth of 100 ft. and 
drifts driven. 

.Mohave County 

LARGE IRON-ORE DEPOSITS on Bill Williams Fork 
were examined. There is apparently an immense tonnage 
of ore easily available, one estimate being 2,500,000 tons 
practically on surface. Railroad facilities, however, are lack¬ 
ing and immediate purpose of inspections was to ascertain 
feasibility of building a railroad into that country. 

GOLCONDA (Golconda)—Shaft sinking is in progress, it 
being understood that shaft is to be sunk from 500- to 700- 
ft. level. At present, there is a large tonnage of zinc ore in 
sight. An auto truck is being used to haul ore and concen¬ 
trates from mine to railroad, a distance of four miles. 

ARABIAN MINING CO.—Property, comprising Independ¬ 
ence and other claims at Myers Well, in Union Pass district, 
has been taken under bond and lease by A. B. Richmond, act¬ 
ing for Mines Co. of America. Robert Brannock has done 
considerable development work on property In last few years. 

BOUNDARY CONE (Oatman)—Dr.ft which is being driven 
west from shaft on 550-ft. level is in ore for over 110 ft.; 
shcot extends east of shaft 60 ft. Average width is said to 
be 5 ft., assaying $30 in gold. Mine was extensively de¬ 
veloped last year and is in excellent shape for producing a 
large tonnage. Erection of a mill is contemplated. 

C.VLIFORNIA 

.'Vmador County 

KENNEDY (Jackson)—Construction of tailing wheels is 
completed, and driving motors are expected to be installed 
within a month and plant ready for operation about middle of 
January. 

ORIGINAL AMADOR MINES CO. (Amador City)—Suit has 
been brought by stockholder demanding reissue of 1000 shares 
of stock, omitting provision that no interest shall accrue on 
stock until holders of treasury stock have been satisfied. 
Stock was purchased of a director who it is claimed did not 
sign agreement withholding dividends. Plaintiff asks that 
agreement withholding dividends. Plaintiff asks that agree¬ 
ment be rendered void. 

Butte County 

MAMMOTH CHANNEL (Magalia)—Report of engineers on 
proposed drainage tunnel has been received. This tunnel will 
cost $100,000. It is reported that money is available. 

Calaveras C'ounty 

PLYMOUTH ROCK (Jenny Lind)—It is reported that mine 
is under examination for Bewick, Moreing & Co. Mine was 
operated about 10 years ago with good results. 

MT. TIMOLOUS—Recent development has encouraged 
deepening of new shaft from 100-ft. level to 300 ft. Mine was 
operated 20 years ago and was equipped with a 10-stamp mill, 
which is said to be in fair repair. 

Nevada County 

GOLDEN GATE (Grass Valley)—Operations have been tem¬ 
porarily suspended and electric system will be remodeled. 

GOLDEN CENTER (Grass Valley)—New 10-stamp mill, 
it is reported, will begin operating Jan. 1. Shaft has been 
deepened from 300 to 500 ft. and drifts driven on vein. 

GARAGE MINE (Grass Valley)—Ore taken from 100-ft. 
shaft sunk under an automobile garage, has returned $8 per 
ton. It is claimed this is not profitable ore. A. B. Snyder, 
owner, will sink another 100-ft. shaft in belief that better 
ore will be found. He is restricted to depth of 100 ft., as 
mineral rights below that depth are owned by another 
operator. 

San Benito County 

WONDER (Hollister)—Manuel Gonzales shipped his first 
flask of quicksilver recently, after about 14 years of prospect¬ 
ing and development. 

Shasta County 

BALAKLALA (Coram)—New gas plant is completed and 
tests of Hall desulphurizing process will begin In near future. 
Shipments of ore to Mammoth smelter at Kennett continue. 
Strengthening of aerial tramway towers has been completed. 
Mine is in good shape for resumption of smelting at Balaklala 
plant if Hall process proves successful. 

Tuolumne County 

DREISAM (Arastreville)—High-grade ore is reported at 
500-ft. level. 

SANTA Y'SABEL (Sonora)—Mine has been reopened after 
long idleness. 

CLIO (Jacksonville)—Robert Graeur and other Los An- reles men have taken a purchase option. Price is said to be 
150,000. Mine is an old producer, idle for several years and 

a year or so ago reopened by Bulck interests. 
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Ynba County 

YUBA No. 14 DREDGE (Hammonton)—Fourth all-steel 
gold dredge in California and largest gold dredge in world 
was completed Dec. 16 and ready for digging. It is equipped 
with 16-cu.ft. buckets. Actual hull construction was begun 
Aug. 13. This is first dredge to be provided with a steel deck. 
It was built by Yuba Construction Co. for the Yuba Consoli¬ 
dated Goldfields. 

COLORADO 

Lake County 

ARKANSAS VALLEY REDUCTION WORKS, although 
Leadville is said to be extremely dull just now, is running five 
furnaces steadily and has been for several months, most of 
the ore coming from the dirtrict. 

San Juan Region 

AMES POWER GENERATING PLANT in San Miguel dis¬ 
trict has been enlarged from 2500 to 5000 hp. by completion 
of flume by Western Colorado Power Co., from Trout Lake to 
plant, a length of 13,000 ft. 

LUCKY (Breckenridge)—Two carloads of heavy galena 
ore were shipped last week from mine on Mineral Hill to 
Leadville. 

NORTH STAR (Breckenridge)—A strike of high-grade gold 
ore has been made in middle tunnel of Archie mine and a car¬ 
load was shipped to Chamberlain sampler. 

STANDARD CHEMICAL CO.—During November company 
produced 306 tons of carnotite ore, which is being sWpped to 
Placerville en route to company’s plant at Pittsburgh. 
panv employs 75 miners, has 93 burros packing ore to where 
it «n be loaded on wagons and 125 horses and 20 men haul¬ 
ing it to the loading station on railroad. 

Summit County 

TONOPAH MINING CO. has acquired 3000 acres of placer 
ground at Breckenridge, equipped with three dredges, machine 
shop and power plant ready for operations in spring. M ater 
rights have also been acquired. 

Teller County 

NORMAL ACTIVITIES HAVE NOT YET BEEN RESUMED 
in Cripple Creek district since storm. Men are shoveling out 
narrow-gage tracks, which serve a number of Bull Hill prop- 

€rti0s* 
POJXTER (Cripple Creek)—Shaft house was destroyed by 

fire Dec. 23. 
GOLDEN CYCLE (Goldfield)—Electric pumps have been 

recovered by bailing, and are being dried out ready for ser¬ 
vice. Mine resumed operations Christmas week. 

ID.VHO 

Coeur d’Alene District 

EMPRESS (Nine Mile)—Tunnel is in 400 ft. and will be 
driven 150 ft. more to crosscut vein at vertical depth of 400 
ft Outcrop on property is 18 in. wide and carries 5% lead. 
Considerable surface work has been done. M ork will be car¬ 

ried on all winter. 

GRAHAM NO. 2 (Mesabi)—Dry house was destroyed bv 
fire on Dec. 19. * 

KNOX (Aurora)—Operations have been resumed on a 
small scale. Property closed down some time ago, when 
New York State Steel Co. failed. 

Vermilion Rantce 

McCOMBER (Tower)—Shaft is now down over 80 ft 
showing red hematite. 

CHANDLER (Ely)—South forty of Chandler property is 
being got ready for operation. Work has been progressing 
for four months, during which time surface plant has been 
overhauled, a shaft house erected and old shaft cleared of 
debris. A few hundred tons of ore are alreadv on stockpile 
and preparations are being made for a considerable tonnaee 
next year. ® 

MISSOURI-KAXSAS-OKLAHOMA 

Juiilin District 

NEW ENGLAND ZINC CO. (Klondike, Kan.)—Lead and 
zinc found at 160-ft. level. Blendo assays high. 

HUBBARD LAND (Galena, Kan.)—Kramer Mining Co. has 
taken lease on 200 acres for drilling campaign. Former pros¬ 
pectors successful several months but believed thev had ex¬ 
hausted orebody. 

CRAGG MINING CO. (Joplin, Mo.)—Concentrator to be 
closed down for repairs. New machinery will be Installed 
increasing capacity. Mineralized ground blocked out suffi¬ 
cient to operate mill for long period. 

3IOATAXA 

ilcaverhcad C'uiinty 

RABBIT FOOT—Edward W. Benner, of Butte, has taken a 
lease on this gold property in Bloody Dick district. 

tiranlte Coiiiity 

MONTANA—On these claims owned bv Boulder Mining 6;: 
Development Co., in Boulder district, a crosscut is being driven 
to cut three veins of copper ore upon which .some work has 
been done near surface. 

Jefl'erNou County 

king SOLOMON (Clancy)—Shaft has been sunk to 600-ft. 
level and a station is being cut preparatory to drifting on 
vein. Some good ore was encountered during sinking oper- 

.IladlHon County 

DREDGING FOR GOLD NEAR TWIN BRIDGES has been 
proposed, and it is rumored that a company has been formed 
to exploit a large tract of placer ground. Options on several 
thousand acres have been secured with sufficient time to 
permit thorough prospecting by drilling. It is said that area 
covered by these options overlaid with rich placer gravel 
Should drilling operations prove this assumption to be correct 
it is proposed to operate several dredges. New district is 
about 20 miles north of placers near Virginia Cltv, which are 
now dredged by Conrey Placer Mining Co. 

CONSTITUTION (Pine Creek)—Protest filed by company 
at Coeur d’Alene land office in July. 1911. has been decided in 
favor of mining company. Ground in dispute has been de¬ 
clared to be morst valuable as mineral land and homestead 
entry will be canceled. There are several 9ther suits of a 
similar nature pending at present over land in same district. 

EAGLE MOUNTAIN (Burke)—Galena ore of good grade 
has been encountered on foot wall of vein. A 1000-ft. cross¬ 
cut has been driven to vein and drifts have been driven both 
wavs Low-grade ore shows in right drift, while a streak 
of pay has been cut in left. Latter is in a dike 250 ft. wide 
in which ore was found. 

PARAGON (Murray)—Arrangements have been completed 
to begin work on property at once. Shaft that was started 
before mine was shut down will be sunk to depth of 200 
ft. From shaft a crosscut w'ill be driven to vein which will 
be directlv under ore which has been stoped above. If ore 
is encountered. Black Horse mill will be put in operation. 

MINNESOTA 

Cuyuna Range 

CURTAILMENT DURING THE HOLIDAYS was rule of 
Cuyuna operators as on other ranges. Kennedy and Armour 
No 2 mines closed down for 10 days, and others for more or 
less lengthy periods, which actions are taken locally to be 
result of pessimistic outlook in iron circles. 

DULUTH-BRAINERD (Crosby)—New shaft is now 6 ft. 
in ore Flow of water so far has been but 80 to 90 gal. per 
min., not sufficient to supply needs of surface plant. 

CUYUNA-DULUTH (Ironton)—Shaft is now down 252 ft. 
on its way to 300 level. Village of Ironton, near-by, has re¬ 
cently entered into a contract to take its water supply from 

mining company. 
ARMOUR NO. 2 (Crosby)—New style tram car has just 

been put Into use. being of company’s own design and con¬ 
struction. A double truck with Hyatt roller bearings is used, 
and lines of construction follow those of railroad ore cars; 
capacity 100 cu.ft., while old cars were but 45 cu.ft. Cars 
are now being used for surface haulage, but others will be 
built for underground work. 

CUYUNA-MTLLE LACS (Crosby)—Both levels of mine 
were recently flooded, due to breakage of a pump. Mine has 
been having water troubles for some time, but is now un¬ 
watered and in operation again. A depth of 126 ft. has been 
attained by new timber shaft. Northern Paclflc Ry. is con¬ 
structing 1600 ft. of additional tall track and sidings at mine. 
Company is considering increasing its pumping facilities, as 
water has reached capacity of its present equipment. 

MeHabi Range 

MILD WEATHER IS CONDUCIVE TO STRIPPING. Oliver 
Iron Mining Co. is carrying on extensive stripping opera¬ 
tions at Mahoning pit, and Arthur Iron Mining Co., operating 
name of Great Northern Ore Securities Co., is stripping near 
Calumet. Minn. 

silver Row C'ounty 

INCREASE IN COPPER PRODUCTION seems to be indi¬ 
cated for 1914. This will be largely brought about through 
leaching process developed by Captain Wolvin at Butte-Du- 
luth property and by Bullwhacker company. At Butte-Du- 
luth it is stated that when enlarged plant Is in full opera¬ 
tion copper will be produced direct from the ore at Sc per 
lb., while Bullwhacker company claims that even a lower 
price will be attained. But it is at Anaconda where some 
remarkable results have been attained. For many months 
Anaconda company has been experimenting with' different 
methods for treating millions of tons of slimes from con¬ 
centrator. First a small experimental plant was erected and 
It is now announced that results attained are even more suc¬ 
cessful than anticipated and a larger plant is being erected 
It is estimated that company will save in form of concen¬ 
trates not less than 50% of copper in slimes. Enlarged plant 
being constructed will have capacity for treating all slimes 
from 12,500 tons of ore daily, amounting to more than 2000 
tons of slime daily. A small leaching plant after months of 
experiments, turned out to be a success and it is said to be 
only a question of a short time when directors of Anaconda 
company will authorize commencement of construction of a 
leaching plant calling for an expenditure of some $3,000 000. 
\\ ith thos^e new plants in operation, copper output would be 
considerably increased. Another improvement is being made 
in reverberatory building where arrangements are being 
made to feed furnaces with pulverized coal just as soon as 
crushing machinery is installed. This will do away with 
stokers and bring about quite a saving. 

NORTH BUTTE (Butte)—Night of Dec. 14 three-storv drv 
house at Speculator mine burned to ground and for a 'whil'e 
threatened other buildings. Loss is between $5000 and $6000. 
A new dry house is being built near Granite Mountain shaft 
to accommodate more than 1000 men. It will be fireproof 
building, built of the steel frames of old transformer build¬ 
ing of Missouri River Power Co., which for m.anv vears formed 
a conspicuous landmark in East Butte. Lockers, wash and 
toilet rooms will be modern. 

TUOLUMNE (Butte)—At recent meeting of directors. 
Superintendent Neenan reported that so far during December 
2300 tons of ore have been hoisted from 800 and 1800 levels. 
Sinking of shaft to 2400 level has been completed; a station 
is being cut at this level for crosscutting to vein which is 
about 150 ft. distant. Stoplng on this level will materlallv 
increase output. It is expected that proceeds from output 
on 800 and 1800 levels will provide funds for development 
work on 2400 level. 

PILOT-BUTTE (Butte)—Although Injunction suit brought 
against this company by Anaconda company is still pending, 
a large amount of development work and construction work 
is to be carried on at mines, so as to equip them for operation 
as soon as litigation is settled. At a meeting of directors 
held a few days ago, a fund of $50,000 was provided to meet 
cost of this work. It will consist of sinking shaft from 2000- 
to the 2400-ft. level and driving crosscuts from 2200 level. 
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building ore-bins and a spur to connect with Butte, An¬ 
aconda & Pacific R.R. It is estimated that with these facili¬ 
ties general operating costs will be reduced. Until this work 
is completed no ore is to be hoisted from middle lode on 
1800 level. 

BUTTE & DULUTH (Butte)—Reports that have gained 
wide circulation are to effect that big mining interests in and 
out of Butte are at work to secure control of Butte & Duluth 
properties and leaching plant. It has been stated that engi¬ 
neers of Butte & Superior company have made an examina¬ 
tion of Butte & Duluth holdings, apparently with object of 
acquiring property. Radical changes in management, by 
which C. P. Sherwood, until recently with Butte & Superior, 
became assistant manager, were largely responsible for report 
that Butte & Superior had taken hold of Butte & Duluth. 
Captain Wolvin, of Butte & Duluth, while admitting that 
outside interests were contemplating securing control of his 
comiiany’s properties, stated that as yet no direct offer had 
come to him from Butte & Superior men. 

XEV.\D.\ 

Clark County 

SINGER (Goodsprlngs)—Dry concentrating plant recently 
erected has been operating at full capacity, and about 400 
tons of lead concentrate per month is being shipped to Salt 
Lake smelters. 

ANCHOR (Goodsprlngs)—Final payment to Yount & Fayle 
for this property has been made by Frank A. Keith and as¬ 
sociates, of Los Angeles, and property passes into their hands. 
The 1800-ft. aerial tramway from property is practically com¬ 
pleted, and it is expected that ore shipments will commence 
about Jan. 1, Ore is a mixed lead and zinc-carbonate, aver¬ 
aging about 35% zinc and 12% lead, and will probably be 
shipped to zinc oxide plants in Illinois. 

Churchill County 

GOLDEN CROWN (Bernice)—Oreshoot has been cut in 
tunnel 1200 ft. from Portal and at depth of 600 ft. 

NEVADA WONDER (Wonder)—Sinking to 1300-ft. level 
has been commenced. Ore is showing in face of drift on lOOO- 
ft. level, w'hlch is being driven to cut oreshoot opened on 
levels above. South drift on 1000-ft. level will be driven to 
prospect continuation of Nevada Wonder vein. 

EIku County 

ALTITUDE (Jarbidge)—Property located in second crater 
has installed a small grindei' and gasoline engine for work¬ 
ing high-grade ore. 

L1TTI..E DEVIL (Jarbidge)—Lessees have taken out five 
tons of shipping ore. Ore is amenable to chlorination, but 
no amount of low-grade ore has been developed. 

LYNN-BIG SIX—This company, 22 miles north of Carlin, 
has installed a gasoline hoist, shaft has been straightened 
and sinking resumed. Shaft is now nearing 200-ft. level, 
where station will be cut and east and west drifts driven on 
vein. Shaft will eventually be sunk to 400-ft. level. 

EI.,KO MINING CO. (Jarbidge)—Mine is being developed 
by a shaft sunk in ore all w^ay from surface, and by drifts 
therefrom. Shaft is now down 375 ft., at which depth a sta¬ 
tion is being cut and drifting will be started. About 700 ft. 
of drifts have been driven besides several winzes have 
been sunk and a small amount of stoping has been done. An 
adit Intersects shaft at a depth of 175 ft., at w’hich depth a 
gasoline hoist is operated. A 5-stamp mill has been installed. 
It started running in November. It is now treating 25 tons 
daily, principally from development work. Ore is delivered 
from mine to mill by a Leschen two-bucket tramway 1600 
ft. long. John A. Jess is superintendent and H. L. Hollis 
consulting engineer. 

Humboldt County 

ANTELOPE SPRINGS—Strike of high-grade zinc ore has 
been made in this property 20 miles north of Humboldt. 

RYE PATCH MILL (Rye Patch)—Operations have tem¬ 
porarily ceased on account of mill freezing up during intensely 
cold weather. 

Lyon County 

OIL DRILLING IN SPRING GULCH will be done, it is re¬ 
ported. Oil shales and sand have been discovered near Buck¬ 
skin. 

DoukIbm County 

LONGFELLOW (Gardnerville)—A shoot of ore containing 
gold, silver and lead, it is reported, has been struck in shaft 
sinking. 

BLACK COPPER (Yerington)—company has been organ¬ 
ized and work will begin early in 1914. 

MONTANA-YERINGTON (Yerington)—Development will 
be done on this property by Mason Valley Mines Co. 

BOVARD & KNIGHT (Pumpkin Hollow)—Silver-lead ore 
of good grade has been discovered. Shipments will be made. 

STUART (Yerington)—This group, adjoining Montana-Yer- 
ington on north, has been bonded by Mason Valley Mines 
Co. Shaft is being sunk. 

SMITH VALLEY MINES CO. (Smith Valley)—Shaft has 
been retimbered and hoist Installed: engine and compressor 
are en route. Recent shipments have given satisfactory 
returns. 

WABUSKA COPPER (Yerington)—A new two-compart- 
ment shaft is being sunk on north end of property. Station 
at 150-ft. level in old shaft has been cut and drift started to 
southeast. 

NEVADA-DOUGLAS (Ludwig)—Development on 800-ft. 
level of Ludwig has proved oreshoot to be larger and of 
higher grade than on 600- and 700-ft. levels. In this shoot, 
which is 30 ft. wide, large masses of native copper have been 
found. In Casting Copper section oreshoot has been developed 
for 240 ft. In length and 30 to 50 ft. in width. Dally shipments 
of 100 to 150 tons are made from this shoot. 

.Mineral County 

SIRI BROS. (North Caflon)—Large tonnage of ore has been 
developed. Test shipment has been made to Thompson smelt¬ 
ing plant. 

BRODIGAN (Pamlico)—Oreshoot 18 in. wide, showing 
free gold, has been discovered. Sinking is now being done. 
Ore will probably be treated in Pamlico mill. 

MANHATTAN BIG FOUR (Manhattan)—It is planned to 
remodel mill, double its capacity and resume operations on 
company account. Results of negotiations for consolidation 
of this and other properties in district will be known in near 
future. 

MARIS CHALCEDONY MINE—Shipment of pebbles was 
made recently to West End mine, where, it is reported, these 
local pebbles will be used for half requirements of mill. Re¬ 
cent 30-days’ test at Belmont mill showed rate of consumption 
about 3:9 lb. per ton of ore ground. Efficiency in fine grind¬ 
ing not so high as with imported pebbles, due to fiatter 
shape. This may be rectified by careful selection. 

ROUND MOUNTAIN MINING & MILLING CO. (Round 
Mountain)—This is only property in camp that is working 
on a steady basis. Receipts run between $25,000 and $30,000 
monthly. Round Mountain Daisy Mining (io. working placer 
on Round Mountain M. & M. Co. ground by lease, has had a 
good season’s run, from Mar. 1 until Aug. 15, when water ran 
short. Cleanup was $80,000 for season. Area of ground 
worked over 1 acre, bank running to 20 ft. depth. There is 
quite an area of such ground, which will eventually be 
worked. The Round Mountain M. & M. Co. is finding new 
veins in foot wall in development work, which are encourag¬ 
ing and are adding to reserv'es. Company anticipates enlarg- 

Storey County 

COMSTOCK PHOENIX (Six-Mile Cafion)—New compressor 
has been installed for operation of drills and sinking pump. 
Station will be cut on 550-ft. level and winze sunk to 750-ft. 
level. Stoping is being done on 550-ft. level. 

C. & C. (Virginia City)—More trouble with Starrett sink¬ 
ing pumps in Consolidated Virginia winze at 2500-ft. level 
of C. & C. shaft was experienced due to hot water. In south 
compartment. No. 2 pump, which has been working satisfac¬ 
torily since attaching mechanical shifting device, held water 
at 43-ft. point, while further adjustments were made on 
No. 1 pump. 

PANDORA (Jumbo)—This group, formerly owned by Pan¬ 
dora Comstock Mining Co., has been sold to New York men 
who have organized Monarch Gold Mines Co., a Nevada cor¬ 
poration. Property is equipped with both electric and steam 
power and two-compartment shaft has been sunk to 200-ft. 
level. Shaft sinking will be continued; mill will be built next 
spring. Plant for recovery of placer gold and gold-bearing 
black sand on surface will also be built. Process will consist 
in plowing and scraping, screening in trommels, and con¬ 
centration on tables. 

NEW MEXICO 

Grant County 

PHELPS, DODGE (Tyrone)—A case involving title to 
seven mining claims in the Burro Mountain district and a 
portion of property sold by T. S. Parker to this company was 
heard in land office at Las Cruces for last two weeks. It is 
claimed that land involved is not mineral land and not subject 
to a mineral patent. 

Socorro County 

PACIFIC MINES CO. (Mogollon)—Electrical equipment has 
been completed and placed in commission and development 
and stoping are now done with air drills. About 15 tons of 
ore are sent to custom works dally. 

B. O. B. MINING CO. (Mogollon)—Sale, at public auction 
has been announced of mill and mine of Deep Down property 
owned by this company or as much of property as will satisfy 
indebtedness of approximately $70,000. 

PENNSYLVANIA 

.Allegheny County 

BETHLEHEM STEEL CO. (Pittsburgh)—Company has 
bought steel works of Milllken Bros.. Inc., on Staten Island, 
N. Y., with exception of structural fabricating plant. Equip¬ 
ment will be moved to South Bethlehem. Plant includes five 
50-ton openhearth furnaces, two continuous furnaces and three 
trains of rolls. 

SOUTH DAKOT.4 

Lawrence County 

RATTLESNAKE JACK (Galena)—Ten-stamp mill is be¬ 
ing erected at a good rate. Building is large enough, and 
arrangements are oelng made that will permit doubling num¬ 
ber of stamps at any time. Hardinge mill will be used for 
fine grinding, and zinc dust precipitation. At present rate of 
progress construction work should be finished by early in 
spring. 

UTAH 

Beaver County 

SHEEP ROCK (Beaver)—Cyanide plant of 15 tons capa¬ 
city is being installed to treat tailings from small stamp mill. 
These carry from $4 to $6 per ton in gold. It is expected to 
have plant ready for operation early in year. 

MOSCOW (Moscow)—Three-compartment shaft is down 
265 ft. Sinking is being done at rate of 26 ft. per week, or 
about 100 ft. monthly. The shaft is in limestone showing 
iron-manganese staining. A station is to be cut at 300 level, 
and sinking continued to 700. Ore is being mined at present 
from 500, 550, and 600-ft. levels. During November 16 cars 
were shipped. 

Box Elder County 

BRITISH AMERICAN PETROLEUM (Brigham City)—This 
company in sinking a well encountered gas. 

HARD ROCK—Gold-bearing quartz has been found on 
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these claims in Pine Caflon in western part of county, eight 
miles from old Century mine. Development has been done 
through a tunnel, and three veins have been cut An option 
has been taken on property. 

Juab County 

VICTORIA CONSOLIDATED (Robinson)—At a special 
meeting Nov. 15, it was decided to move company’s offices 
from Provo to Salt Lake City. Old board of directors was re¬ 
elected. 

SELMA MINES (Knightville)—Company owning claims in 
North Tintic, between North Colorado and Lehi Tintlc has 
raised funds for further development, and an outfit has left 
Salt Lake for property. Sinking in 210-ft shaft will probably 
be done. 

TINTIC ZINC (Eureka)—Property is in North Tintlc near 
Scranton. Main tunnel is in 210 ft., and is being driven to 
reach zinc-lead ore indicated by prominent iron outcrops 
above, mineralized with these metals. Drifting will bo done 
on vein, when it is reached. Country is limestone. 

SCRANTON (Eureka)—Regular shipments of lead and zinc 
ore amounting to 250 tons monthly are being made. Develop¬ 
ment is being done on 400 level, where there is a large body 
of low-grade zinc ore. Object of work is to find the limits 
of this body, and pockets of high-grade material are expected 
in lower-grade ore. Drifting is being done to get under old 
lead stopes on 200 level, worked some time ago, and a con¬ 
tinuation of orebodies to greater depth is looked for. Present 
shipments are large enough to meet all operating expenses. 

UTAH APEX (Bingham)—An electrically driven air coni- 
pressor with a capacity of 1300 cu.ft. has been instiled. 
Operations have been hampered by sheriff’s forces, who have 
bulkheaded parts of mine in an effort to capture Mexican 
murderer, Rafael Lopez, who is supposed to have taken refuge 
in workings. 

UTAH COPPER (Bingham)—An Increased tonnage is be¬ 
ing mined, and production for November promises to equal or 
exceed that of September, which amounted to 11,817,438 lb. 
copper. For several months, more shovels than usual have 
been worked on stripping, and it is expected to have some 
of these moved back into ore before first of year. Both Magna 
and Arthur mills have exceeded estimates of their capacity. 

ALTA CONSOLIDATED (Alta)—A stock dividend from 
new issue of 200,000 shares has been declared. Shareholders 
will receive 700 shares of new stock on each 1000 shares of 
old issue. An assessment of 5c. per share has been levied on 
entire stock, from which there will be realized enough to 
pay off Indebtedness of $15,000, and to leave a surplus of $10,- 
000 for working capital. 

MONTANA-BINGHAM (Bingham) — Arrangements have 
been made with Bingham-Congor Copper Mining Co. for right 
to transport its ores through Montana-Bingham tunnel. A 
cash payment has been made, which with bond issue should 
enable company to complete tunnel. It is planned to give six 
Bingham properties drainage and transportation facilities. 
Electric haulage may be installed. 

Summit County 

DALY (Park City)—A considerable tonnage of second-class 
ore has been developed, and there is talk of building a mill. 
A meeting will be held in Salt Lake Jan. 10, for purpose of 
reducing capital stock to 200,000 shares, par value $1.50. 

AMERICAN FLAG (Park City)—Mine is being wired for 
electric lights, and as soon as this work is completed, an extra 
shift will be added. Stoping has been started on 1000 level, 
and shipments are being made. December production is ex¬ 
pected to be double that of any of the four months imme¬ 
diately preceding. Ore carries principally gold and silver. 

encountered which Is rich in copper. Company has been do¬ 
ing nothing but development work and is down 200 ft. Drift¬ 
ing is now in progress toward Richmond property and en¬ 
couraging showings are being found of same kind as strike 
made. 

GRANBY CONSOLIDATED (Anyox)—A dispatch, Dec. 18, 
to “Phoenix Pioneer’’ states number of men now employed 
about 1000. An addition to present wharf will be started 
almost Immediately in direction of smelter. Pile-driving float 
has been brought down from Swamp Point, test piles are 
being driven, and work will be carried on as rapidly as pos¬ 
sible. A well attended meeting of Granby Bay Conservative 
Association was held in Recreation Hall Dec. 12, at which 
W. X. Macdonald, president, occupied chair. Immediate neces¬ 
sity for thorough local organization, and ways and means 
were discussed. A smoker will be given bv this association 
in near future. Granby Bay Hotel has been fully occupied 
ever since it opened, and all finished dwelling houses are 
occupied. Five or six more residences were to be completed and 
ready for occupation by Jan. 1. Roman Catholic Church is 
completed. Contractor who has had contract for steel work 
in connection with smelter expected to be through in three 
weeks’ time, as also did the machinery men who are installing 
Pelton waterwheels and Nordberg blowing engines at power 
house. 

Ontario 

TOWNSITE (Cobalt)—An Interim dividend of Is. 6d. per 
share has been declared. 

PORCUPINE CROWN (South Porcupine)—It is understood 
that this company will be put on a 3% quarterly dividend 
basis early this year. 

VIPOND (Schumacher)—Hamllton-Erllch Interests, of 
London, have dropped their option on this property on account 
of an inability to agree to terms with owners. 

TOUGH-OAKES (Swastika)—A crosscut on 200-ft. level 
has penetrated what appears to be a new vein, carrying 18 
in. of ore, which assays up to $1300 per ton. These high as¬ 
says are sometimes erratic. 

BEAVER (Cobalt)—Quarterly report states that Beaver 
Auxiliary property at Elk Lake has been fully paid for. De¬ 
velopment has resulted in discovery of some high-grade ore 
which, while rich, has not been persistent. 

SWASTIKA (Swastika)—Directors propose to issue $50,000 
of '?% bonds, and with proceeds, pay off an indebtedness of 
$10,000 and finance additional development. A meeting of 
shareholders will be held Dec. 30 to ratify proposal. 

COBALT LAKE (Cobalt)—Mining commissioner, T. E. 
Godson has handed down his decision regarding drainage of 
Cobalt Lake, giving full consent to scheme. This decision was 
held up until consent of Fire Underwriters’ Association had 
been received as town of Cobalt gets part of water for fire¬ 
fighting purposes from lake. 

McINTYRE (Schumacher)—Report for November shows 
total production of $30,278 from 3965 tons of ore, which aver¬ 
aged $7.64 per ton. Total operating costs were $6.24 a ton, 
while expenditures for plant and equipment were $6161, show¬ 
ing a small loss for month. Operating costs and grade of 
ore were lower than for previous month. 

PEARL LAKE (Schumacher)—It is understood that a spe¬ 
cial shareholders’ meeting will be called shortly in order that 
report of General Manager Fisher may be presented and plans 
for reorganization of company submitted. It is understood 
that Fisher’s report, while pessimistic regarding ore shown 
in present workings, indicates that situation is not hopeless, 
ana that there are indications of a large body of ore at 600-ft. 
level. More money must, however, be raised to continue de¬ 
velopment. 

Tooele County 

GETHIN LE ROY (Wendover)—^Thls company has paid its 
first dividend of Ic. per share, amounting to $7500. Mine is 
15 miles from Wendover on the Western Pacific. 

Washington County 

BULL VALLEY GOLD MINES—A lower tunnel is being 
driven on this property 45 miles south of Modena. Tunnel, 
which is In 660 ft.. Is being driven on vein to reach an ore- 
shoot opened in tunnel above. Specimen ore, rich in free 
gold, has been opened in a number of places. Much Interest 
is being taken In this camp, and several new companies have 
been organized. 

VIRGINIA 

Campbell County 

PIEDMONT MANGANESE CORPORATION (Lynchburg)— 
Creditors have filed an Involuntary petition in bankruptcy 
against corporation, which was thrown into a federal re¬ 
ceivership In Richmond recently. Corporation’s bonded debt 
Is shown to be about $665,000, in addition to a floating debt. 

CANADA 

British Columbia 

CONIAGAS (Cobalt)—Annual report shows that total silver 
production for year amounted to 3,572,399 oz., while ore re¬ 
serves are estimated at 13,329,000 oz. Present year’s produc¬ 
tion has been attained at expense of a decrease of only 600,000 
oz. in ore reserves. Dividends paid to Oct. 31 make a total 
since incorporation of $6,360,000. Ore was mined and con¬ 
centrated at a net cost of 8.776c. per oz. as compared with 
8.516c. per oz. for previous year. 'This Includes head office 
expenses, royalties and all expenses exclusive of shipping, 
smelting and marketing charges which amounted to 4.321c. 
per oz. Average price received per ounce for silver was 60.55c. 
as compared with 59.39c. for the previous year. 

MEXICO 

Sonora 

COBRE VERDE (Cabullona)—Situated about three miles 
north of Santa Rosa this new property is now shipping one 
car per month of rich copper ore to Douglas. 

SANTA ROSA (Cabullona)—A sublease has been granted 
by present lessees. H. F. Brown and J. E. Englent. to Her¬ 
man Ernett, who has opened up 18 in. of rich copper ore and 
work is being pushed rapidly to try and make a shipment 
of two cars per week. 

WONDERFUL (Sandon)—First car of ore mined in many 
years was shipped recently to Trail smelter. 

PAYNE (Slocan)—Crosscut tunnel being driven to get 
under old workings is now In between 2500 and 3000 feet. 

STLVERTON MINES, LTD. (Sllverton)—Hardlnge conical 
mills for fine grinding are expected shortly for concentrat¬ 
ing plant on Four-Mile Creek. 

SURPRISE (Sandon)—Development has shown three veins 
of galena ore below 80O-ft. level, largest of which is 4 to 6 
ft. wide. Silver contents of ore averages about 130 oz. per 
ton. 

AUPEAS (Hope)—A raise Is being made in No. 1 drift, 50 
ft. from main adit. Oreshoot is widening as work progresses 
and arsenopyrlte carrying gold is replacing the quartz 
gangue In drift level. A considerable tonnage of ore Is now 
in the dump awaiting shipment to smelter. 

RICHMOND CONSOLIDATED MINING CO. (Rossland)— 
An Important strike of ore has been made while working 
on Lily May claim adjoining Richmond, and which Is now 
part of Richmond company’s holdings, ore 35 ft. wide was 

MTNA MEXICO (Moctezuma)—Having been closed down 
several months on account of local conditions, work is being 
resunmd and as soon as railroad traffic Is resumed from 
Tonlchi whole property will again be in full operation, em¬ 
ploying about 800 men in mines and smelter. Low-grade ore 
is smelted and high-grade ore Is shipped. 

MINNEAPOLIS COPPER CO. (Cumpas)_.1 W Chrlstv 
owners of property, has made an inaction 

of all holdings at Cumpas, which are now closed down 
left country without paving bills' 

Holdings were attached by a bank of Douglas. Mr Christv 
expects to pay all old bllfs and commence work again with 
competent men In charge. There is orrinough in slghT in 
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METAL MARKETS 
NEW YORK—Dec. 31 

The metal markets have been rather more active and 
stronRcr, with some Indications of a speculative element in 
purchases. 

Copper, Tin, Lead and Zinc 

Copper—A large business was done during the last week, 
chiefly with domestic consumers. The heaviest sales were 
made on Friday and Saturday at 14%c., delivered in Connec¬ 
ticut, usual terms. On Monday sales were made at 14 %c., 
del. 30, and on Tuesday at 14‘'4c., del. 30. On Wednesday 
there were still sellers at the latter price. The aggregate 
of sales during the week was probably in excess of 50,000,000 
lb., mostly done between Dec. 26 and Dec. 29. Since Tuesday 
the business has been lighter. 

Some sales of Lake copper were made during the week at 
relatively less advance than in electrolytic, but that market 
had previously been out of proportion. 

What with the foreign orders which the producers booked 
a short time ago and the domestic orders that they have now 
taken, their books are well filled for January and February. 
During the last quarter of 1913, the consumers in Europe 
as well as this country have greatly reduced if not entirely 
wiped out the stocks which they held (the so called invisible 
supply), and they have not replenished these stocks. Pur¬ 
chases that have been made of late have been in fact barely 
sufficient to carry them along for the next 30 days. At the 
close, the demand continues good, and the market outlook is 
favorable. 

At the close we quote Lake copper at 15@15%c., and elec¬ 
trolytic at 14.70@14.75c. The average of quotations for elec¬ 
trolytic during the last week is 14.55 cents. 

The London market was closed Dec. 25, 26 and 27, and 
opened on Monday, Dec. 29, at almost £1 10s. over the close 
of Wednesday, Dec. 24, spot being quoted £66 6s. 3d. and three 
months £66 16s. 3d.. Some realization sent the market off 
on Dec. 30 to £66 for spot and £66 10s. for three months, and 
it closes today at £65 2s. 6d. for spot and £65 17s. 6d. for three 
months. 

The quotation for casting copper, Dec. 17, should be 13% @ 
14 cents. 

Exports of copper from New York for the week are re¬ 
ported at 4920 long tons. Our special correspondent gives the 
exports from Baltimore for the week at 1283 tons. 

Base price of copper sheets was advanced %c. per lb. on 
Dec. 26, and is now 20c. for hot rolled and 21c. for cold 
rolled. The usual extras and discounts are charged and 
higher prices for small quantities. 

Tin—While the London Metal Exchange was closed during 
the second half of last week, considerable business developed 
in this market. The general improvement in sentiment 
brought about a buying movement, in which consumers par¬ 
ticipated to a considerable extent. London, at the opening 
of this week, showed the effect of the large orders placed 
from this side by an advance of almost £4. Profit taking, 
which was indulged in by London operators brought about a 
decline, and the market closes easy at £169 5s. for spot and 
£171 2s. 6d. for three months, and about 37c. here for Janu¬ 
ary tin. 

Messrs. Robertson & Bause report receipts of tin ore and 
concentrates at Hamburg, Germany, in November at 1160 tons 
from Bolivia, 60 tons from South Africa and 36 tons from 
Southwest Africa; 1256 tons in all. 

Arrivals of Bolivian tin in Liverpool in November were 
2158 tons concentrates and 38 tons bars; the whole equivalent 
to 1295 tons fine tin. 

Lead—A good business has been done at the prices named 
by the A. S. & R. Co., which has made the market. There 
having been a good demand for both early and distant ship¬ 
ment and producers having made liberal sales, the A. S. & R. 
Co. on Dec. 29, raised its prices to 4.15c., New York, and 
4 07%c., St. Louis. Outside producers have been holding back, 
letting the principal producer take the business. 

The London market is firmer, Spanish being quoted £18 2s. 
6d. and English 7s. 6d. higher. 

Spelter—The market has been quiet, but firmer. There is 
a good inquiry for future delivery, but it does not result in 
business owing to inability to agree upon terms. There have 
been moderate sales of early shipments, 5.10c. being realized 
on some tonnage in the latter part of the week, and there 
seems to be a firmer tone at the close. 

The London market is also higher, good ordinaries being 
quoted £21 12s. 6d. and specials 7s. 6d. higher. 

The base price of sheet zinc in carload lots is now $7.25 
per 100 lb. basis, less 8% discount, f.o.b. cars, Peru, Ill. 

The Tulsa Spelter Co. broke ground Dec. 10 for a five- 
block smeltery at Tulsa, Okla. It is expected that the first 
block will be in operation about May 1, next. 

The new smeltery of the Granby company at East St. Louis 
is about completed, but probably it will not be put in oper¬ 
ation until there is improvement in the spelter market. 

DAILY PRICES OF METALS 

NEW YORK 

Copper Tin Lead Zinc 
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25 
14) 14.30 5.15 5.00 

26 4.8.510 57) @15 @14.40 37) 4.10 4 02) @5.20 @5.05 
14) 14.30 5.15 5.00 

27 4.8520 571 @15 @14.40 37) 4.10 4.02) @5.20 @5.05 
14) 

@15) 
14.55 5.20 5.05 

29 4.8.520 57) @14.65 37) 4.15 4 07) @5.30 @5.15 
15 14.70 5.25 5.10 

30 4.8510 57) @15) @14.75 37) 4.15 4.07) @5.30 @5.15 
15 14.70 5.25 5 10 

31 4 8520 57) @15) @14.75 37 4.15 4 n7)^@5.30 @5 15 

The quotations herein given are our appraisal of the markets for copper, lade, 
spelter and tin based on wholesale contracts; and represent, to the best of our 
judgment, the prevailing values of the metals specified 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, ingotand 
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 ordinary Western brands; special brands command a premium. 
Silver quotations are in cents per troy ounce of fine silver. 

Some current freight rates on metals; per 100 lb., are: St. I.ouis-New York, 
15Jc.; St. Louis-Chicago,6c.; St. Louis-Pittsburgh, 121c.; New York-Bremcn or 
Rotterdam. 15c.: New York-Havre, l(>@17Jc.: New York-London, 16c.; New 
York-Hamburg, 18c.; New York-Triesta, 22 c. 

LONDON 

Copper Tin I.ead | Zinc 

Spot 1 

I Cts. Cts. Cts. 
S Sil- £ per per Rest £ per per £ per per 
Q ver Ton Lb. 3 Mos. .Sel’td Spot 3 Mos. Ton Lb. Ton I,b. 

I .I.j.’. 1. 
27; 26H.. .,.I. 

29| 26i 66A 14 41 C6H 70 171) 1731 Hi 3.86 21f 4.70 

30 26| 66 jl4 34 66) 70) 170) 172 17 J 3.88 21) 4.70 

31 26A 65) ;14.15 65) 70) 169) 171) 18) 3.94 21) 4 70 
i_1_1___ 

The above table gives the closing quotations on London Metal Exchange. 
All prices are in pounds sterling i^r ton of 2240 lb., except silver which is in 
pence per troy ounce of sterling silver, 0.925 fine. Copper quotations are for 
standard copper, spot and three months, and for best selected, price for the latte 
being subject to 3 per cent, discount. For convenience in comparison of London 
prices, in pounds sterling per 2240 lb., with -American prices in cents per pound 
the following approximate ratios are given: £10 =2.17)c.; £15 « 3.26c 
- £25 = 5.44c.; £70 = 15.22c. Variations, £1 = 0.21)c. 
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Exports and Imports of Metals, other than iron and steel, 
in the United States, nine months ended Sept. SO, are re¬ 
ported as follows: 

Metals: 
Copper, long tons. 
Tin, long tons. 
Lead, short tons... 
Zinc, short tons... 

Antimony, lb.. 
.■\luminum, lb.. 
Quicksilver, lb. 
Platinum, oz... 

Ores, etc.: 

-Exports- ■■ Imports 
1912 1913 1912 1913 
277,094 321,284 134,231 141,297 

432 1,001 39,090 36,915 
51,321 38,476 67,264 48,475 
6,520 8,136 5,215 5,856 

13,480,634 10,264,121 24,563,311 20,880,622 
19,359,9.38 21,862,707 29,501,631 35,601,333 

50,684 63,620 13,067,813 12,810,829 
211,036 44,535 13,158,531 19,655,571 

17,381 54,022 
1,191 76,600 91,517 

26,684,187 23,302,226 
403,978 56,696 

27,398 156,656 1,160,033 3,438,751 
17,815 12,973 33,001 20,747 

:kel and antimony include the quantitiei 

Zinc dross, lb. 
Zinc dust, lb. 
Zinc ores, tons. 

Copper, lead, 
of metal in ores, matte, bullion, etc. Quantity of antimony 
ore is not priven. ' Zinc dust was not given separately prior 
to July 1, 1912. The exports include reexports of foreign 
material. 

Other Metals 

.Aluminum—The market continues quiet and sales have 
been small. Prices show no change. Quotations are 18 >•2® 
19c. per lb. for No. 1 ingots, New York. 

.Antimony—The market is still quiet, but a little better 
tone is apparent, and more business is expected. Quotations 
are unchanged. Cookson’s is 7.40(S'7.60c. per lb.; Halletfs, 7% 
®7%c.: while 6(5'6%c. per lb. is paid for Chinese, Hungarian 
and other outside brands. 

QuickHilver—Business has been rather quiet over the holi¬ 
days, but the market is firm, with no change in prices. New 
York quotation is $39(fi!40 per flask of 75 lb. for large lots. 
The jobbing price for small lots is 54@56c. per lb. San Fran¬ 
cisco, $39 per flask for domestic orders, with special price 
for export. London price is £7 10s., with £7 2s. 6d. quoted 
from second hands. 

Zinc and Lead Ore Markets 

JOPLilA, MO_Uee. :!7 

The highest price paid for zinc blende was $43 per ton, 
the assay base ranging from $38.50 to $40.50 per ton of 60% 
zinc. Calamine, with no output this week, has strengthened 
and quoted at $20 @22. The average price of all zinc ore is 
$37.56 per ton for the week, and the average price for the 
year is $45.68 per ton. The lead ore market is an exciting 
one for the buyers, each trying to increase his purchases with 
out raising the base price above $48 per ton of 80% metal 
content. The average price of all lead ores for the week is 
$48.26 per ton, and for the year, $52.52 per ton. This has been 
a doubly hard week on outputting. Shallow operations were 
lestricted from the first with a heavy snow falling Monday, 
Tuesday and Wednesday. Nearly every mine ceased opera¬ 
tion on Christmas Eve, a few resuming on Friday, others on 
Saturday, while many will be idle until Monday. 

SHIPMENTS WEEK ENDED DEC. 27 

Blende Calamine Lead Value 
Total this week... 9,796,400 481,220 1,947,790 $241,895 
Total 1913 . 54,172,610 43,383,770 95,779,640 $15,272,819 

Blende value, the week, $189,385; the year, $13,093,560. 
Calamine value, the week, $5500; the year, $553,724. 
Lead value, the week, $47,010; the year, $2,515,544. 

SHIPMENTS WEEK ENDED DEC. 27 
Zinc Lead Sulphur 

ore, lb. ore, lb. ore, lb. 
Week . 4,772,250 . 533,000 
Year to date. 152.035,080 5,546,500 55,983.260 

Shipped during week to separating plants, 1,677,100 lb. zinc 
ore. 

EROH TRADE REVIEW 
IIIMMIMIIIMIIIMMIIIMIIMIIIIItlllMIMIIIIMUIMIIIIIIMIIIIIIIIMIIIIIIIIMIIIIIIIMIIIMIIIIIIIIIIIIIMIMIIR 

BiHmuth—Quotations at New York are $1.72 per lb. for 
metal produced from domestic ores; $1.80 for imported metal. 
London quotation is 7s. 6d. per lb. The price is controlled 
by the European syndicate. 

Magnesium—Current price of pure metal is $1.50 per lb. 
for 100-lb. lots. New York. 

Gold, Silver amd Platinum 
Gold—Gold on the open market in London remained at the 

Bank price, 77s. 9d. per oz. for bars. There yvas no special 
demand apparent, though Paris is reported to be looking for 
more gold. 

Iridium—The market is rather weak, and some small 
sales are said to have been made as low as $75 per oz.. New 
York. 

Platinum—The market Is very quiet just at present, and 
there is little doing. Prices are easy, and metal can be had 
at $42.75@43.75 per oz., New York. Hard metal is quoted 
$46@49 per oz., according to gr^de. 

Silver—The market continues steady with slightly down¬ 
ward tendency. While supplies from Mexico have been cur¬ 
tailed, it is equally true that the demand in London and the 
Far East has been satisfied so far with the supplies in sight. 

Shipments of silver from London to the East, Jan. 1 to 
Dec. 18, as reported by Messrs. Pixley & Abell: 

1912 1913 Chanees 
India. £11,924,500 £9,727,000 D. £2,197,500 
China. 1,796,000 75.5,000 D. 1,041,000 

Total. £13,720,500 £10,482,000 D. £3,238,500 

Exports of silver from San Francisco, 11 months ended 

Nov. 30 were: Coin, $48,200; bullion, $11,952,344; total, $12',- 

000,544, being an Increase of $2,282,207 over 1912. The greater 
part of these exports went to China. 

Gold aud Silver movemeut lu the Uulted Staten, 11 months 
ended Nov. 30: 

-Gold-. --Silver-- 
1912 1913 1912 1913 

Eiporta. $46,768,138 $81,226,017 $64,3.53,611 $.58,319,092 
Imports. 55.151,765 58,631,475 44,402,933 33,057,451 

Excess. I. $8,383,627 E. $22,594,542 E. $19,950,678 E. $25,261,641 

Merchandise exports for the 11 months were valued at 

$2,250,929,517; Imports, $1,608,829,114; excess of exports, 

$642,100,403. Adding the excesses of gold and silver, we have 
$689,956,586 as the total export balance for the 11 months. 

.\E\V AOKK—Dec. :il 

The closing week of the year is a dead one so far as the 
iron and steel trade is concerned. Nothing has happened to 
change the course of the market. 

No material change in prices is reported. Indeed none 
was expected in a stagnant market like the present. There 
is some expectation of lower quotations, however, when the 
new year opens. 

Pig iron is dull and production is being further curtailed, 
both by steel works and merchant furnaces. 

The ITnited States Steel Corporation has entered the domes¬ 
tic market as a permanent seller of ferromanganese in com¬ 
petition with German and English makers who have supplied 
most of the requirements to steel makers of this country in 
recent years. In announcing its new policy the Steel Cor¬ 
poration through high officials states that it intends to do 
merchant business in this product. It hopes to be aljle to 
supply the bulk of the material purchased by other steel 
makers of this country. While no official statement is made 
of the price at which the Corporation is selling, it is under¬ 
stood to have offered ferromanganese on a basis equivalent 
to about $45. seaboard, or $2 below the latest quotation for 
imported ferro. 

PLATTEA'ILLE, AA'IS.—Dec. 27 

The base price paid this week for 60% zinc ore was $40 
per ton. The base price paid for 80% lead ore was $48 per 
ton. 

PITTSBl'RtiH—Dec. .30 

There are no definite developments in the steel market 

which would giv’e a clue to the future, as buyers and sellers 

alike are busy with year-end adjustments. Mill operations 

are not an index to market conditions, as a majority of the 

mills closed for last week, and many remain closed for this 

week also. The tone of the market, however, is distinctly 

better, except in pig iron, where lower prices and the blow¬ 

ing out of blast furnaces prevent a favorable view from being 

taken of the immediate future at least. In the steel trade 

proper there are well formed hopes that business will brighten 

up very materially early In January. There have been no im¬ 

portant price changes in the past week and unfinished and fin¬ 

ished steel products seem to be fairly well held at the level 

of two or three weeks ago. 

Ferromanganeiie—The Carnegie Steel Co. suddenly ap¬ 
peared as a seller of ferromanganese, and has sold two lots, 

approximately 1500 and 2000 tons, respectively, at about $47, 
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Pittsburgh, or $2 under the price made by foreign producers. 
It Is a long time since this company sold any ferromanganese, 
while at times It has purchased limited quantities to supple¬ 
ment its own production. We quote English and German, 
prompt or forward, at the old price of $47, Baltimore, with 
$2.16 freight to Pittsburgh. 

I»lg Iron—Corrigan, McKinney & Co. have decided to blow 
out all their furnaces. Genesee furnace, at Charlotte, N. Y., 
which was about to be blown in, will be kept idle, and Scott- 
dale, Penn., furnace, the two Josephine, Penn., stacks and the 
two River furnaces at Cleveland will be blown out by the end 
of this week. The company had been negotiating for its supply 
of coke for next year, estimated at about 75,000 tons monthly 
and was dissatisfied with the high prices asked, though no 
statement is directly made that the high cost of coke, rather 
than the poor demand for pig iron, is the cause of the sudden 
action. Tod furnace of the Brier Hill Steel Co. has just gone 
out and Alice at Sharpsville will go out before the end of the 
week. None of the foundry iron inquired for has been closed 
and the competition seems keen. Bessemer sold last week at 
$14.50 Valley, for some 2500 tons, and since then some small 
sales have been made at $14.25, thus establishing an actual 
market, whereas the old quotation of $15, Valley, was nominal. 
Foundry iron has been offered at $13, Valley, or 50c. below 
the former quotation, which was nominal except as to the 
small lots which were being taken. "We quote: Bessemer, 
$14.25; basic, $12.75; No. 2 foundry and malleable, $13; gray 
forge, $12.75, f.o.b. Valley furnace, 90c. higher delivered Pitts¬ 
burgh. 

Steel—Producers are adhering firmly to $20 for billets and 
$21 for sheet bars, at maker’s mill, Pittsburgh or Youngstown, 
ard will not contract far ahead at these figures. Rods are 
easier by 50c. and can be done at $25, Pittsburgh. 

iiritlMh Irftn null Steel Production in 1912, which has not 
been reported until an unusually late date, was as follows, in 
long tons, comparison being made with the previous year: 

1911 1912 Changes 
Pig iron. •9,718,0:18 8,889,000 D. 829,638 

B<‘ss<‘iner ingots. 1,461,140 1,522,000 I. 60,860 
Ois’iiheartli ingots. .5,(KK),472 .5,274,000 I. 273,.528 

Total stee l. 6,461,612 6,796,000 I. 334,1188 

Wrought or puddled iron. 1,118,893 1,326,917 I. 208,024 

The figures for the first half of 1913 have also been pub¬ 
lished. They show a make of 5,411,000 tons pig iron; 888,000 
tons of bessemer steel and 3,206,000 tons openhearth steel; 
622,870 tons of wrought iron. It is believed that the second 
half of 1913 will show some falling off from these quantities. 

IRON ORE 

SfiitiMtiCH of Iron Ore nt I<ake Erie Ports for the season 
are given by the “Iron Trade Review” as follow’s, in gross 
tons; 

1912 1913 Changes 
Stocks on dock, M.av 1. 0,029,941 5,909,829 D. 120,112 
Receipts for the st*ason. 37,472,108 39,099,647 I. 1.627,.539 

Total supplies. 43,502,049 45,009,476 I. 1..507,427 
Season shipments to furnaces.. 3.3,421,2.51 35,747,800 I. 2,326,549 

Stocks on dock. May 1.... 10,080,798 9,261,676 D. 819,122 

The stocks on dock Deo. 1 are the lowest reported since 
1908, but are probably 
winter shipments. 

quite sufficient for the demand for 

COKE 

Contract prices for Connellsville furnace coke for the 
first quarter of 1914 have been practically fixed by the sale 
of a large quantity—reported as high as 200,000 tons—for 
delivery over the first quarter at $2 per ton at oven. 

t'oiil and Coke Tonnage of I’ennsylvania R.R. lines east of 
Pittsburgh and Erie, 11 months ended Nov. 30, short tons: 

1912 1913 Changes 
Anthracite. 9,275,631 9,699,210 I. 423,579 
Bituminous. 42,162,485 47,171,538 1.5,009,053 
Coke. 12,128,463 13,011,863 I. 883,400 

Total. 63,566,579 69,882,611 1.6,316,032 

The total increase this year was 9.9%. The largest propor¬ 
tional gain was in bituminous coal. Coke showed a decrease 
for the month of November. 

Connellaville Coke—The market for furnace coke has 
strengthened further. Several sales have been made at the 
full $2 price, for January and for three months. One oper¬ 
ator at least is quoting, for second quarter, a still higher 
price. There remains a little coke available at under $2, but 
with purchases actually made at $2 it would appear to be of 

questionable quality in the minds of some buyers. Foundry 
coke has weakened about 10c., and is quotable at $2.40@2.65 
for inompt or contract. 

SACLT STE. MARIE CANALS 

Freight passing through the Sault Ste. Marie Canals from 
Dec. 1 to the close of navigation was: East bound, 950,330; 
west bound, 330,269; total, 1,280,599 short tons. This makes 
the total for the season: East bound, 59,205,853; west bound, 
20,512,491; total, 79,718,344 tons. Iron ore was 48,076,977 tons. 

PETROLECM 

Exports of mineral oils from the United States in No¬ 
vember were 169,028,230 gal. For the 11 months ended Nov. 
30 the exports were 1,701,147,070 gal. in 1912, and 1,892,300,369 
gal. in 1913; an increase of 191,183,299 gal., or 11.2%, in the 
year. 

COPPER SMELTER’S REPORTS 

This 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 material, and in the main 
represents the crude copper content of blister copper, in pounds. In those ca.ses 
where the copper contents of ore and matte are reported, the copper yield then 
is reckoned at 97%. In computing the total .American supply applications are 
excluded. 

August September October November December 

Alaska shipments 1,847,785 2,261,216 1,951,883 3,391,300 . 
Anaconda. 22,500,(X)0 22,600,000 18,400,000 25,250,000 . 
Arizona, Ltd. 1,800,(K)0 1,800,000 3,550,000 2,800,000 . 
Copper Queen_ 8,252,404 8,434,803 8,292,929 7,115,991 . 
Calumet it .Ariz... 4,500,000 4,000,000 4,500,000 4,600,000 . 
Chino. 5,788,572 4,196,296 4,767,466 4,270.821 . 
Detroit. 2,187,223 2,102,818 1,861,878 1.922,352 . 
East Butte. 1,162,007 1,233,018 1,040,997 1,002,190 . 
Giroux. 524,953 198,178 156,084 
Mason Valiev... . 867,060 918,000 1.052,000 1,174,000 . 
Mammoth.:. 1,750,000 1,750,000 1,700,000 1,700,000 . 
Nevada Con. 5,989,973 4,441,671 5,898,046 5,443,647 . 
Ohio. 689,000 685,900 698,691 772,120 . 
Old Dominion.. .. 2,524,000 2,679,000 2,037,000 
Ray. 4,269,519 4,336,434 4,725,419 4,753,964 . 
Shannon.... 1,248,000 1,232,000 1,216,000 1,110,000 . 
South'Utali. 223,498 241,843 232,269 225,072 . 
Tennessee. 1,101,019 1,309,985 1,392,162 1,666.7.53 . 
United Verde*... 3,000,000 3,000,000 3,000,000 3,000,000 . 
Utah Copper Co.. 10,302,251 11,463,905 9,929,478 10,787,426 . 
Lake Superior* .. 9,700,000 6,950,008 5,500,000 6,600,(MK). 
Non-rep. mines*. 6,200,000 6,000,000 6,200,000 6,000,000 . 

Total prod. 96,427,264 91,835,075 88,102,302 
Imp., bars, etc... 22,474,471 35,703,660 21,935,023 

Total blisti-r.. . 118,901,735 127,538,735 110.037,.325 
Imp. ore & matte. 9,171,351 10,800,162 5.062,015 

Total .Amer.... 128,073,086 138,338,897 115,099,340 

Miamit. 3,097,.500 2,688,000 2,862,050 3,230,000 . 
Shattuck-.Arizona 1,001,634 1,163,237 993,224 995,429 . 

Brit. Col. Cos.: 
British Col. Cop.. 647,905 621,120 688,581 
Granby. 1,847,344 1,824,659 1,718,258 1.944,145 . 

Mexican Cos.: 
Boleot. 2,264,640 2,369,920 2,424,800 2,315,040 . 
Cananea. 3,186,000 3,148,000 3,682,000 3,800,000 . 
Moctezuma. 3,542,047 3,024,121 3,178,136 3.517,800 . 

Other Foreign: 
Braden, Chile... . 1,572,000 1,332,000 2,006,000 1,592,000 . 
Cape Cop., S. .Af. 607,040 712,320 649,600 . 
Kyshtim, Rus.sia. 1,585,000 1,187,000 
Spassky, Russia.. 1,048,320 1,025,920 983,360 904,960 . 

Exports from 
Chile. 8,7.36,000 5,600,000 6,160,000 7,616,000 . 
Australia. 7,720,000 6,944,000 7,728,000 11,200,000 . 
Arrivals-Europ<' $ 14,624,960 9,661,120 18,040,960 9.107,840 . 

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 United States, Australia or Chile. 

.STATISTICS OF COPPER 

Month 

United States Visible Stocks. 

U.S.Refin’y 
Production 

Deliveries, 
Domestic 

Deliveries, 
for Export 

United 
States Europe Total 

Year, 
1912 

!. 1913. 
II. 
III.... 
IV . 
V . 

1.581,920,287 819,665,948 746,396,452 

143,479,625 
130,948,881 
136,251,849 
135,353,402 
141,319,416 
121,860,853 
138,074,602 
131.632..3fl2 
131,401,229 
139,070,481 
134,087,708 

65.210,030 
59,676,492 
76,585,471 
78,158,837 
81,108,321 
68,362,571 
58,904,192 
73,649,801 
66,836,897 
68,173.7201 
48,656,858 

60,383,845 
72,168,523 
77,699,306 
85,894.7-27 
68,285,978 
68,067,901 
78,480,071 
73,263,469 
73,085,275 
68,123,473 
70,067.803 

105,312,.582 
123,198,332 
122,302,890 
104,269,270 
7.5,549,108 
67.474.225 
52.814,606 
53,594,945 
38.314,037 
29,793.094 
32,566 382 
47,929,429 

78,491,840 
77,504,000 
81.244.800 
87,180.8iX) 
85.948.800 
77.2.35.200 
71,904,000 
66,420,480 
63.716.800 
53,625,600 
48.787.200 
46,592,000 

183,904,422 
200,702,332 
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 

VI. 
VII. ... 
VIII. .. 
IX . 
X . 
XI.... 
XII. 

Yr., ’13 

I, 1914. 

1 

.1.1. .1. 

Note—From Jan. 1, 1913, visible supplies in Europe do not include copper 
afloat. 
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Assessments 

Company | Delinq.l Sale I Amt. 

Alta Cons , Utah.jDee. 8 Jan. 

Challenge, Nev.;Dec. 16. Jan. 
Clear Grit, Ida., postponed..jJan. 
Dry Canon, Utah.Dec. 15|Jan. 
East Hercules, Ida., postponed.Ijan. 
Emerald, Utah.Dec. ISiJan. 
Empire, Ida., postponed..|Feb. 
Giant, Nev.Jan. 3jJan. 
Happy Day. Ida.Dec. 18 Jan. 
Hypotheek, Ida.Dec. 5 Jan. 
Jack Waite, Ida.Dec. 22 Jan. 
Legal Tender, Ida.Dec. 23 Jan. 
Mayflower Cons., Utah.Dec. lOiJan. 
Mullan, Ida.Dec. 20jJan. 
North Franklin, Ida., po8;;':’d .. Oct. IfljJan. 
O. K. Extension. Nev.'Dec. 20jJan. 
O. K. Silver, Utah.Dec. 311 Jan. 
Oreano, Ida.Dec. 13 Jan. 
Polar Star, Nev.I.|. ... 
Sierra Nevada, Nev.Dec. 23. Jan. 
Silver ClllI, Ida., postponed.. ..'... I Jan. 
Silver Cut, Utah.Dec. 26|Jan. 
Silver Star, Ida., postp’d.Nov. 22;Jan. 
South Hecla, Utah.Dec. 15 Jan. 
Utah of Fish Springs.|Dec. 15 Jan. 
Wasatch, Utah.Dec. 22 Jan. 

8i$0.05 
.. 0.05 
6' 0.05 

23 0.0025 
16 0.01 
15 0.0015 
10 0.005 
2 0.005 

20 0.0015 
20 0.0025 

5 0.006 
17 0.01 
22 0.001 
10 0.0025 
20 0.002 
29 0.005 

8 0.0025 
17, 0.005 
15 0.001 

. . . 0.0017 
13, 0.05 
10 0.005 
12 0.0015 
10 0.002 
16 0.06 
5 0.05 
8 0.05 

Monthly’Averase Prices of Metals 

SILVER 

Month 
New York London 

1911 1912 1913 1911 1 1912 1 1913 

January.... 
February... 

53.795 
52.222 
52.745 

56.260 
59.043 
58.375 

62.938 
61.642 
57.870 

24.865 25.88728.983 
24.081 27.19028.357 
24.324 26.87526.669 

53.325 59.207 59.490,24.595 27.284 27.416 
53.308 60.880 60.36l|24.583 28.03827.825 
53.043 61.290 58.990,24.486 28.21527.199 

July. 52.630 60.654 58.72B24.286 27.91927.074 
August. 
September . 
October.... 
November. 
December... 

52.171 
52.440 
53.340 
55.719 
54.905 

61.606 
63.078 
63.471 
62.792 
63.365 

59.293 24.082 28.375 27.335 
60.640 24.209 29.088 27.980 
60.793 24.594 29.299 28.083 
58.995 25.649 29.01227.263 
57.760 25.349 29.320 26.720 

Year. 53.304 i 60.835 i 59.791'24.592 28.042 27 576 

New York quotations, cents per ounce troy. One silver: 

London, pence per ounce, sterling silver, 0.92.'> line. 

COPPER 

London 
Month Electrolytic Lake standard 

1912 1913 1912 1913 1912 1913 

January. . . 14.094 16.488 14.337 16.767 62.760 71.741 
February. . 14.084 14.971 14.329 15.253 62.893 65.519 
March .... 14.698 14.713 14.888 14.930 65.884 05.329 
April. 15.741 15.291 15.930 15.565 70.294 68.111 
May. 16.031 15.436 16.245 15.738 72.352 68.807 
June. 17.234114.672117.443 14.871 78.2.59 67,140 
July. 17.190 14.190,17.353 14.563 76.630 64.166 
August.. . . 
September 
Octol)er ... 
November. 
December 

Year.. 

17 498 15.400117. 
17.508 16.328jl7. 
17.314 16.337^17. 
17.326ll5.182il7 
17.376|14.224 17 

644 15. 
698|l6. 
661116 
61716 
600 14 

904’78.670 
799178.762 
913;76.389 
022176.890 
904 75.516 

69.200 
73.125 
73.383 
68.275 
65 223 

16.34l|lS.269!l6.560'l5.686l72.942|68.335 

New York, cents per pound, London, 

per long ton of standard copper. 

pounds sterling 

TIN 

\ New York i Ixtndon 

Month I 1912 : 1913 1 1912 1913 

January. .. 
February. . 
March. 
April. 
May. 
June. 
July. 
August. . . . 
September. 
October.... 
November. 
December.. 

42.529 
42.962 
42.577 
43.92:1 
46.06:1 
45.815 
44.519 
45,857 
49 135 
50.077 
49.891^ 
49 815 

50.298:191 
48 766 195 
46.832 192 
49.115 200 
49.0381208 
44.820 205 
40.260202 
41.582 208 
42 410 223 
40.462 228 
39.810 227 
37.635 226 

519 238.273 
.036 220 140 
.619213.615 
.513224.159 
.830 224.143 
.863 207.208 
.446183.511 
.351188.731 
762193.074 
353184 8.37 
619 180 869 
875171.786 

Av. year.| 46.096; 44 252:209.322 206 279 

New York In cents per pound; London In pounds 

sterling per long ton. 

LEAD SAN FRANCISCO Dec. 29 

Month 
New York St. Louis London 

1912 1913 1912 1 1913 1912 1913 

January.... 4.435 4.321 4.327 4.171 15.597 17.114 
February... 4.026 4.325 3.946 4.175 15.738 16.550 
March. 4.073 4.327 4.046 4.177 15.997 15.977 
April. ...... 4.200 4.381 4.118 4.242 16.331 17.597 
May. 4.194 4.342 4.072 4.226 16.509 18.923 
June. 4.392 4.325 4.321 4.190 17.588 20.226 
July. 4.720 4.353 4.603 4 223 18.544 20.038 
August. 4.569 4.624 4.452 4 .550 19.655 20.406 
September. 5.048 4.698 4.924 4.579 22.292 20.648 
October.... 5,071 4.402 4.894 4.2.53 20.630 20.302 
November. 4.615 4.293 4.463 4.146 18.193 19.334 
December... 4.303 4.047 4.152 3.929 18.069,17.798 

Year. 4.471 4.370 4,360 4.2.38 17.929 18.743 

New York and St. Ixiuls cents per pound. London, 
pounds sterling per long ton. 

SPELTER 

Month 
New York St. Louis London 

1912 1913 1912 1913 1912 1913 

January.... 6.442 6.931 6.292 6.854 26.642 26.114 
February... 6.499 6.239 6.349 6.089 26.661 25.338 
March. 6.626 6.078 6.476 5.926 26.048 24.605 
April. 6.633 5.641 6.483 5.491 25.644 25.313 
May. 6.679 5.406 6.529 5.2.56 25.790 24.583 
June. 6.877 5.124 6.727 4.974 25.763 22.143 
July. 7.116 5.278 6.966 5.128 26.174 20.592 
August. 7.028 5.658 6.878 5.508 26.443 20.706 
September . 7.454 5.694 7.313 5.544 27.048 21.148 
October.... 7.426 5.340 7.276 5.I88I27.543 20.014 
November. 7.371 5.229 7.221 5.083 26.804 20 581 
December... 7.162 5.156 7.081 5.004:26.494 21.214 

Year. 6.943 5.648 6.799 S.504|26.421 22.740 

New York and St. Louts, cents per pound. London, 
pounds sterling per long ton. 

PIG IRON IN PITTSnURGH 

Month 

Bessemer Basic No. 2 
Foundry 

1912 1913 1912 1913 1912 1913 

January.... S15.12|si8.15 $13.32 $17..3.5$14.00 $18.59 
February... 15.03 18.15 13.28 17.22 14.01 18.13 
March. 14.95 18.15 13.66 16.98 14.10 17.53 
April. 15.13 17.90 13.90 16,71 14.15 16.40 
May. 15.14 17.68 13.90 15. So 14.12 15.40 
June. 15.15 17.14 14.11 15.40 14.22 15.10 
July... 15.15 16.31 14.38 15.13 14.38 14.74 
August. 15.43 16.63 14.90 15.00 14.85 14.88 
September. 16.86 16.65 16.03 15.04 15.63 14 93 
October.... 17.90 16.60 17.18 14.61 17.22 14 80 
November.. 18.07 16.03 17.09 13.91 18.00 14.40 
December... 18.15 15.71 17.45 13.71 18.73 14.28 

Year. $16.01 $17.09 $14.93 $15.57 $15.28 $15.77 

STOCK QUOTATIONS 
COLO. SPRINGS Dec. 29 SALT LAKE Dec. 29 

Name of Comp. Bid. Name of Comp. Bid. 

.021 

.009 
.06i 
.071 Cripple Cr'k Con.. Black Jack. 

C. K. A N. .06 Cedar Talisman... .OOi 
Doctor Jack Pot... .061 Colorado Mining.... .121 
Elkton Con. .51 

2.81 
Crown Point. .001 

t5.60 
.15 
.50 

.02 Gold Ch&ln . . . 
Gold Dollar. .06 Grand Central. 
Gold Sovereign.... .01 Iron Blossom. 1.15 
Golden Cycle. 12.00 Little Bell. .10 
Isabella. .091 Lower Mammoth... .011 

.05 3.50 
.041 
.46 

tool 
.16 

3.30 

.05 

.031 

.003 
Old Gold. t.Ol 

.57 Mary McKinney.. Silver King Coal’n. 

.011 .01 
.031 
.04 

1.011 
.841 V'lndlcator. Yankee. 

TORONTO Dec. 29 

Name of Comp. Bid. Name of Comp. Bid. 

Bailey. 05 Foley O’Brien. .15 
7 00 17.00 

t.Ol} T. A Hudson Bay. TO 00 Imperial. 
13 .07 

.09! 

.10} 
.07 

Apex. t.Ol Porcu. Gold. 
Big Dome. 14.87} Preston E. D. .oil 
Crown Chartered.. .00) 

t.io 
.07 

Rea.. .10 
.03} 
.06 Dome Exten. West Dome. 

Name of Comp. Bid Name of Comp. | Bid 

Comstock Stocks Misc. Nev. A Cal. 
Alta. .06 7 45 

.63 
Best A Belcher.... .05 MacNamara. .09 

1.421 
Challenge Con. .14 Mont.-Tonopah. 1.37) 

.03 
Confldence. t.38 West End Con. 1.30 

.12 

.45 
Gould A Curry.... .03 C.O.D. Con. .03 
Hale A Norcross... .07 Comb. Frac. .05 
Mexican. 1.15 Jumbo Extension.. .15 
Occidental. .70 Pltts.-Sllver Peak... .37 
Ophlr. .18 Round Mountain. . .35 
Overman. .30 Sandstorm Kendall .07 

.03 

.11 Argonaut. 2 no 

.11 
Union Con. .11 Central Eureka.... .40 
Yellow Jacket. .38 So. Eureka. 2.00 

N. Y. EXCH. Dec. 29 BOSTON EXCH Dec. 29 

Name of Comp. Clg. Name of Comp. Clg. 

741 
Am. Agrl. Chem... 451 Ahmeek. 265 
Am.Sm.ARef.,com. 64} Alaska Gold M. 21) 
Am. Sm. A Ref., pf. 98! Algoipah. 1} 
Am; Sm. Sec., pf. B 80} Allouez. 36 

35! 
1 

i&i 
Batopllas Min. Arlz. Com., ctfs. 4) 
Bethlehem 8teel,pf. 671 Bonanza. .69 
Chino. 39} Boston A Corbin.... t.50 
Federal M. A S., pf. 35 Butte A Balak. 31 
GreatNor..ore.,ctf.. 33! Calumet A Arlz. 63! 
Guggen. Exp. 44} Calumet A Hecla.. 427 

113 
15 Cliff. 

Miami Copper. 211 Copper Range. 371 
Nat'l Lead, com... 44 Daly West. 2 
National Lead, pf.. 105 East Butte. HI 

15) Franklin. 3 
183 Granby. 74 

Pittsburg Coal, pf. 86! Hancock. 16 
2! 

18} 
Republic IAS,com.. 20 Indiana. 4} 
Republic IAS, pf.... 80! Island Cr’k, com .. 48 
SlossShelll’d.com... 28 Island Cr’k, pfd... 83 
Sloas Sheflield. pf, , 86 Isle Royale. 19 
Tennessee (Copper. 31 Keweenaw. 2! 
Utah Copper. 50) Lake. 7| 
U. S. Steel, com.. . 58! La Salle. 3) 
U. S. Steel, pf. 106! 
Va.Car.Chem.,pf... 981 Michigan. .75 

Mohawk. 44} 

N. Y. CURB 

Name of Comp. 

Dec. 29 

“Clg. 

Ariz. Belmont. 
Barnes King. 
Beaver Con. 
nig Four. 
Boston Montana. . 
Braden Copper.. . . 
B. C. Copper. 
Buffalo Mines. 
Can. O. * S. 
Caribou. 
Con. Arlz. 8m. 
Coppermlnes Cons 
Davls-Daly. 
Dlam’lleld-Dalsy ... 
Ely Con. 
Florence. 
Gold Hill Con. 
Goldfield Con. 
Greene Cananea.. . 
Green water. 
Internat. S. A R.. . 
Kerr Lake. 
La Rose. 
McKlnley-Dar-Sa.. 
Min. Co. of A. new 
New Utah Bingham 
NIpIssIng Mines. . . 
Ohio Copper. 
Puebla S. A R. 
South Utah MAS... 
Stand'd Oil of N.J. 
Stewart. 
Tonopah. 
Tonopah Ex. 
Tonopah Merger... 
TrI-Bulllon. 
Tularoea. 
Union Mines. 
Unlte<l Cop., pfd.... 
Yukon Gold. 

.031 
U 

.32 
:.08 

51 
71 
21 
li 

.11 

.68 

l’ 
2J 
2 

.04 

.02 
22 

.18 
li 

301 
.06 

tll6 

41 
o 

h 
2, 

.41 
81 

2i 

402 
li 

71 
II 

.64 

.0«> 
1 

t.08 
13 

2iV 

LONDON 

Name of Comp. 

Camp Bird. £0 138 6d 
El Oro. 0 15 0 
Esperanza. 1 0 0 
Mexico Mines.. 5 6 3 
Orovllle. 0 12 0 
Santa Gert’dls. 0 17 6 
Stratton’s. 0 0 6 
Tomboy. 1 8 4) 

Dec. 17 

CIg 

New Arcadian. 
New Idrla Quick. 
North Butte. 
North Lake. 
OJlbway. 
Old Dominion. 
Osceola. 
Quincy. 

I Shannon. 
Shattuck-Ariz. 
Superior. 
Superior A Best... 
Tamarack. 
Trinity. 
Tuolumne. 
U. S. Smelting... 
|U. S. Smelt'g, pf... 
Utah Apex. 
Utah Con. 
Victoria. 
Winona. 
Wolverine. 
Wyandot. 

li 

21 
281 

11 
75 
501 
761 
60 

61 
271 
261 

21 
291 

4 
56 
41 
481 

11 
81 
li 
21 

461 
.50 

; BOSTON CURB Dec. 29 

Bid Name of Comp. 

I Bingham Mines. 
Boston Ely. 
iButteALon'nDev. . 
[cactus. 
1 Calaveras. 
Chief Cons. 
Corbin. 
Cortez. 
Crown Reserve.... 
Eagle A Blue Bell. 
;First Nat. Cop.... 
[Houghton Copper. 
[Majestic. 
[Mexican Metals.. . 
iMoneta Pore. 
[Nevatla-Douglas... 
New Baltic. 
Oneco. 
Raven Copper. 
Rhode Island Coal 
[Smokey Dev. 
So. Lake. 
8. W. Miami. 
Tonopah Victor... 
Trethewey. 
United Verde Ext. 

41 
.40 
.31 
Oil 
li 
II 
1 

.20 

IH 
,99 

3A 
21 

23 
,30 

t.Ol 
It 

.60 

.80 

.10 
t.Ol 

1 
4 
1 

.25 

.25 

.42 

tiAst Quotation. 


