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Mining and Smelting in the Ducktown District 
The Ore, Which Averages 2 Per Cent. Copper, Occurs in Great 
Lenses in Metamorphic Schist; Copper and Sulphuric Acid Produced 

BY E. 

The Ducktown district lies in the ex- 

treme southeastern corner of the State of 

Tennessee and extends across the State 

line into Georgia and Alabama. The main 

portion of the district lies in Polk county, 
Tenn., and extends about four miles 

north and south and a little over two miles 

east and west, as shown in Fig. 5. The 

smelting plant of the Tennessee Copper 

Company is situated at Copperhill, on the 

Louisville & Nashville Railroad running 
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The Ducktown area is an eroded plateau, 

ranging in elevation from 1600 to 1800 

ft. above sea level, and inclosed on three 

sides by mountains rising from 500 to 2500 

ft. in hight. The rolling hillocks are de- 
void of timber and vegetation, this con- 
dition being due chiefly to the smelting 

operations conducted *in the early days 
when the ore was roasted in heaps. The 

chief water course of the district is the 
Ocooe river, shown at the bottom of the 
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occurs in great lenses from 500 to 3000 

ft. in length and from 25 to 75 ft. 

in width, although in one or two cases a 

width greatly in excess of this is attained. 
These lenses, or orebodies, indicated on 

the map in dotted lines, strike in a north- 

easterly-southwesterly direction; the dip is 

usually between 70 and 80 deg. southwest- 

erly. They usually have well defined 
walls, but sometimes the ore is found 

grading into the country rock. 

FIG. Z. POLK COUNTY MINE AND SURROUNDING COUNTRY 

FIG. 3. 
PECTING PURPOSES 

between Knoxville, Tenn., and Atlarita, 

Ga. Connected with the Louisville & 
Nashville Railroad are two separate 

branch lines which connect the mines and 

smelters of the two companies operating 

in the district, the Tennessee Copper 

Company and the Ducktown Sulphur. 

Copper and Iron Company, Limited. ‘ 

MCPHERSON SHAFT, USED FOR PROS- FIG. 4. COLLAR OF BURRA BURRA SHAFT SHOWING 

SKIP-CHANGING APPARATYS 

map. The creeks shown contain little wa- 

ter, especially in the dry season. 

THE ORE 

The country consists chiefly of foliated 

mica schist, with occasional intercalated 

bands of gneiss. These rocks are prob- 

ably of lower Cambrian age. The ore 

The oxidized zone is shallow, extending 

down only from 50 to 75 ft. To this depth 

a heavy gossan occurs, and it has beer 

worked at most points for use in the 

iron blast furnace. This ore carries from 

46 to 50 per cent. iron. The outcrop of 
the Burra Burra mine, from which the 

iron ore has been mined, is shown in Fig. 
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2. Fig. 7 shows an cpen cut in the 
Eureka-Isabella orebody; it is said that 

about 500,000 tons of iron ore have been 
mined here. 

The ore below the oxidized zone and 
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sphalerite are found in varying small 

amounts. In general it may be said that 
the ores have the following range of com- 

position: copper, 2 to 2.5 per cent.; sul- 

phur, 17 to 30; iron, 18 to 40; silica, 10 
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FIG. 5. MAP OF THE DUCKTOWN DISTRICT 

the narrow zone of secondary enrichment 

varies in the different lenses, but in gen- 
eral may be said to consist of chalcopyrite 
associated with pyrite and pyrrhotite in a 
gangue of quartz and metamorphic min- 

erals. Biotite, calcite, actinolite and 
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to 45; lime, 5 to 8; alumina, 2 to 4; mag- 

nesia, about 2; zinc, 1 to 2. 

HISTORICAL 

Copper was discovered in the Ducktown 

district in the year 1843. By the year 
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1854, several mines were being worked 
and there were two small matting fur- 
naces in operation. Most of the ore, how- 
ever, was hauled by wagon 40 miles to a 

railroad, and shipped thence to Swansea 
for reduction. All work was suspended in 

1863 on account of the American civil war. 

After the war the work was again taken 

up and the district prospered until about 
the year 1878. During this early period 

the mining was almost wholly confined 

to the exploitation of the rich “black ore” 
in the zone of secondary enrichment. 
In 1891 a British concern came into the 

district, and by 1893 had begun opera- 

tions on a fairly large scale. This was the 

Ducktown Sulphur, Copper & Iron Com- 
pany (hereafter referred to as the Duck- 
town company). 

The Tennessee Copper Company (here- 

after referred to as the Tennessee com- 

pany) entered the district in 1897 and 

prosecuted diamond-drill exploration work. 

On account of the low price of copper 
this company relinquished its options, but 

had them renewed in 1898. In the spring 
of 1899 mining operations were started. 

The Tennessee company and the Duck- 

town company are the only operators in 

the district at present. 

MINES OF THE DISTRICT 

The Tennessee company is operating the 

Burra Burra, Polk County and London 

mines. The Burra Burra is now down 
over 700 ft. and no change in the ore is 
indicated. The production of this mine is 
1100 tons per day. The London mine is 
562 ft. deep and produces 250 tons per day. 
The Polk County mine will soon reach the 
fourth level, at which point it will be 385 
ft. in depth. Its production is 250 tons 
per day. The Old Tennessee orebody of 

the Tennessee company is not in opera- 
tion. The Eureka-Isabella orebody is 

large, but will average only about 0.9 per 

cent. copper. It will, however, average 
about 4o per cent. sulphur. The Ten- 
nessee company owns two-thirds of the 

orebody, and the Ducktown company the 

other third. 
The Ducktown company is developing 

its East Tennessee mine and is producing 

500 tons per day from its Mary mine. The 
Isabella will be worked for pyritic ore. 

The Ducktown company also owns the 

Calloway mine, which was abandoned 

about a year ago, and an undeveloped 

property near the Ocooe river, about four 

miles from Isabella. The Tennessee com- 

pany’s smelter is at Copperhill; that of the 

Ducktown company is situated at Isabella. 

The accompanying table shows the pro- 

duction of the Tennessee company’s mines 

since IQOI: 

Burra Polk London Total, 
Year. Burra, ’ County, : 

Tons. Tons. Tons. Tons. 

Pr 71,075 35,342 39,721 146,138 

1902 ....... 105,820 85,840 59,109 250,769 

1903 . 2.000. 120,046 92,266 75,153 287 ,465 

WOOL .ccccce 88,510 31,716 24,573 144,799 

1905 ....... 131,654 63,375 17,802 212,831 

BESS .cvccce 201 ,926 72,212 89,603 363,741 
eer 225,040 60,557 98,034 383,631 

Total.... 944,071 441,308 403,995 1,789,374 
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MininG METHODS AT THE Burra Burra 

MINE 

The mining methods of the Tennessee 

company are exemplified in the Burra 

Burra mine. Here the main shaft is sunk 

about 100 ft. from the orebody, in the 

footwall side, and at an inclination of 

75 deg. Levels are opened at inter- 
vals of 100 ft. Six levels are now in 
operation and the shaft is being sunk to 
the seventh. At each level crosscuts are 

driven to the ore and a raise put up oppo- 

site the shaft to the level above. Stoping 

is started from this raise by cutting out 

about 30 ft. below the level above; thus 

a floor pillar of 30 ft. is left between each 

two levels. Underhand stopes are started 

in both directions on the vein and carried 

the full width of the orebody. These 

stopes are 70 ft. in hight. Where consid- 
ered necessary additional pillars are left 

in the stopes. At a later period ail pillars 

and floors will be robbed as completely as 
possible. 

The broken ore is shoveled by hand 

into 2%4-ton cars, which are trammed to 

the station and loaded into the skips; the 
skip holds two cars. At the surface the 

ore is dumped into bins, whence it is fed 

to an 18x36-in. Blake crusher. From. this 

crusher the ore is carried by conveyer 
belts to storage bins of 2000 tons capacity. 

working six hours per day, and pumping 

from 50 to 60 gal. per minute. 

CHANGING APPARATUS 

An interesting feature at the collar of 
the Burra Burra shaft is the apparatus for 

changing the skips. This arrangement is 

shown in Fig. 4. To the left is seen the 

FIG. 6. BURRA BURRA HEADFRAME 
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trammer, $1.90; general underground 

work, $1.75. 

SurFACE PLANT 

The surface plant at the Burra Burra 

mine consists of a housed headframe and 

crusher house (see Fig. 6), power and 

boiler house, machine, carpenter and 

blacksmith shops and change house for 

the men. The hoist is a Nordberg first 

motion, 18x32-in. cylinders with two coni- 

cal drums, 7 ft. diameter at the small end 

and 9 ft. diameter at the large end, by 5 

ft. face. The hoisting rope is 1% im. 

plough steel. There are two Nordberg 
two-stage compressors, steam cylinders 14 

and 28x42 in., air cylinders 15 and 24x42 

in. These machines have a capacity of 

2000 cu. ft. of free air per min. each, fur- 

nishing air to the drills at 80 lb. pressure. 

There are four 150 h.p. Babcock & Wilcox 

water-tube boilers, equipped with Murphy 

automatic stokers. A small dynamo fur- 

nishes electrical power for lighting the 

surface and also the stations at each level 
in the mine. 

RAILROAD AND EQUIPMENT 

The company’s railroad has a total 

length of about 7%4 miles, including the 

branches to the three mines. There are in 

addition about 414 miles of track in the 

FIG. 7. OPEN CUT, EUREKA-ISABELLA OREBODY ; ABOUT 

500,000 TONS IRON ORE MINED HERE 

The conveyer belt is also utilized as a 

picking belt. 
For the purpose of exploration, drifts 

are driven on every third level. From 

these drifts, at 100-ft. intervals, diamond- 

drill holes are bored into both foot and 
hanging walls for the purpose of determin- 

ing the width of the ore. On the third 

level the orebody has been explored its 

total length, about 3000 ft., from the 

MacPherson shaft on the north to the 

Hiwassee shaft on the south. These are 

old shafts which were sunk during the 
early operation of this mine. On the 
sixth level drifting has progressed about 

400 ft. north and 4oo ft. south. 

The Burra Burra mine makes about 12 

gal. of water per min. This amount of 
water is easily handled by a small pump 

post and beam arrangement. On the 

right-hand side the ore skip is seen hang- 

ing from the beam. The cage for hoisting 

men is seen in position over the shaft. 

When it is desired to place the ore skip in 

position, the cage is quickly detached and 

swung on the beam, the ore skip then 

being swung into position. 

LABOR 

The men employed in and about the 

mine are white and nearly all Americans; 

negroes are unknown in the Ducktown dis- 

trict. Most of the work underground is 
done by contract, the trammers receiving 

from 19 to 28c. per car of 2% tons. 

Miners are paid by the foot drilled. The 
following wages are paid men working 

by the day: chucker, $1.75; driller, $1.90; 

FIG. 8. MARY MINE OF THE DUCKTOWN SULPHUR, 

COPPER AND IRON COMPANY 

sidings in and about the smelter. The 

road is standard gage and is laid with 

65-lb. rails. 

The rolling stock includes four 105.000- 

Ib. Schenectady locomotives of the switch- 

ing type, and sixty-three 30-ton cars, of 

which 50 are Rodger ballast cars with 

drop bottoms and 10 are low-sided gon- 

dolas. One train transports the ore from 

the mine to the smelter, working only on 

the day shift. Day and night crews handle 

the traffic from the smelter to the rail- 
road company. In connection with the 
railroad, storage yards for coal, coke, 

quartz and ore are maintained. 

THE SMELTER 

The smelter bins have a capacity of 
10,000 tons of ore, 800 tons of coke, and 
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additional space for the storage of flux 

and furnace products to be retreated. The 

four tracks under the bins are provided 

with scales for weighing charges. The 

cars used are side dumping, have a capa- 

city of 44 cu.ft., and are hauled by electric 

locomotives. 

There are seven blast furnaces, three of 

which are 56x180 in., and four 56x270 in. 

at the tuyeres. These furnaces are 18 ft. 

from tuyeres to charge floor, and 3% ft. 

from tuyeres to sole-plate. Sole-plates 
are cast iron and water-cooled. The 

smaller furnaces have twenty-six 5-in. 

tuyeres; the larger ones, fifty 34-in. tuy- 

eres, arranged in pairs. 
Blast is furnished to the furnaces at a 

pressure of 50 oz. at the power house. 

Each furnace takes about 1000 cu.ft. of 

free air per min. per ft. of length. From 

70,000 to 90,000 cu.ft. of air is consumed 

per ton of ore smelted. 
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the blast-furnace settlers to the converters 

by two 40-ton cranes. The copper is cast 

into pigs of 210 lb., and will run about 

99.4 per cent. fine. 

THE SMELTING OPERATION 

Pyritic smelting is practiced here. 
There are two stages to the process. In 

the first stage the ore is concentrated to 

a low-grade matte which will average 15 

per cent. copper. This matte is cooled 

on the slag dump, broken up, and hauled 

to the smelter bins. In the second stage 

the first matte is concentrated to a matte 

of converting grade. Although this can 

be varied at will, the present practice is to 

produce a matte of about 32 per cent. 

copper; this is easily handled in the con- 

verters. In the first operation only quartz 

is used as flux; on the concentration 

charge limestone is added in addition to 

quartz. The coke used in the two opera- 
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cent. copper; the concentration slag will 

carry from 0.35 to 0.42 per cent. copper. 

In accompanying tables is shown the 

amount of ore and copper produced since 

190I. 

ORE PRODUCED BY THE TENNESSEE 
COPPER COMPANY 

Year. Tons. 

BNE nies aaa goa ean Sissies 57,314 
EMER ore a gthib mianienipie.e'e's aes 221,194 
RI (sc ire tala raieie pica cme veel aac 284,202 
DE, Soin ebre 4960 thw Oe Maceo 241,855 
SEED “Save 4s edges a are ee oe 229,116 
DL {es saos cub ha we ee 362,900 
TE was sa uo 663 eG x onlene® 389,603 

NIE J) aR rats te i niet 1,786,184 

COPPER PRODUCED BY THE TENNESSEE 
COPPER COMPANY 

Year. Pounds. 

RENN) © iad cig tene pei k's wee 1,948,759 
SED, 3 bts ak ah she Ki ee 7,961,734 
BEE. “sins So'séa cus s6'o% 10,690,389 
SEE is Sab Wali cae olin ce 8,617,697 
SED bakes aw ow necn-wsoie 7,977,982 

EN ME ait ta ek teres GNeve Wik ue 11,319,591 
TE B5kGes koa eicnasiies 12,599,019 

RS xi ie tava acartavk ha ie 61,115,171 

FIG. 9. SMELTER AND ACID PLANT, TENNESSEE COPPER COMPANY 

The furnaces are provided with circular 

settlers, 16 ft. in diameter, lined with fire- 

brick; chrome brick is used around the 

tap hole. The tapping plate is a block of 

cast iron inclosed in a copper plate. Slag 

overflows into sectional cast-iron pots of 

105 cu.ft. capacity. 

locomotives. 

These are hauled by 

The gases from the furnaces discharge 

either into a brick-lined balloon flue, or 

into a concrete flue below and_ back 

of the furnaces. These flues ‘discharge 

into a dust chamber 209 ft. long, 30 ft. 

wide, and 20 ft. high, at the end of which 

is a brick stack 325 ft. high and 20 ft. in- 

side diameter. Two I2-in. conveyer belts, 

working in a tunnel under the chamber, 

remove the dust from the chamber. 

In the converter department there are 

four electrically operated stands and 15 

converters of the trough, or Leghorn, 

type, 7x10% ft. Matte is handled from 

tions is from 6.5 to 7 

weight of ore smelted, or 

of the total charge. 

the different ores are 

panying table. 

per cent. of the 
about 5 per cent. 

Typical charges for 

given in an accom- 

TYPICAL BLAST FURNACE CHARGES 
BURRA BURRA MINE 

Lb. 
Pe, ee ee et ne eee a ee 4500 

DR Sere akekh oa «hl occae wes 1400 
Te SkhKceh eehwa ee abana esis 140 

POLK COUNTY MINE 
Lb. 

DER coupe ce enusscons eakonbes 5000 
NNT Sains hans ev kee ho aieada 400 
STUER nae einige W piss Ween e wens aim 240 

LONDOX MINE 
Lb. 

RT Ainiee newt Sb eke a bhnlemes 5000 
REGEE® > 65 te sate oat wchpig wie e toe ae none 
[On bsswe wees Ne ee 240 

For the second operation the charge is 

about as follows: matte, 3500 lb.; quartz, 

1400 lb.; limestone, 700 Ib.; coke, 70 lb. 

The ore slag will carry from 0.2 to 0.3 per 

A late development in the work of the 

company is the manufacture of sulphuric 

Con- 

struction of the present plant was started 

early in 1906, and was completed late in 

1907, the manufacture of the acid begin- 

ning about Dec. 1, 1907. The piant has 

been in practically continuous operation 

since that time. Its production is 200 tons 
of acid per day, and this will soon be in- 

creased to the full capacity of 400 tons per 

day. 

acid from the blast-furnace gases. 

PowWER PLANT 

There are six boilers of the Babcock & 

Wilcox type, four of which are rated at 

250 h.p. and two at 550 h.p. each. These 

are all equipped with Murphy automatic 

stokers. Blast at 50 oz. pressure is fur- 

nished by Nordberg duplex cross-com- 

pound piston blowing engines. There are 

six of these engines, three of which are 
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rated at 20,000 cu.ft. of free air per min., 
with steam cylinders 13 and 24x42 in., air 

cylinders, 57x42 in. The three larger en- 

gines are rated at 30,000 cu.ft. of free 

air per min., and have 15 and 33x42-in. 

steam cylinders and 70x42-in. air cyl- 
inders. 

The converters are supplied with air by 

Nordberg blowing engines, two of which 

were installed in order to guard against 

a breakdown. These have a capacity of 
10,000 cu.ft. of free air per min. each, and 

furnish blast at about 12 lb. pressure. The 
steam cylinders are 15 and, 30x42 in., and 

the air cylinders 40x42 inches. 

Electrical power is provided by two 

250-kw. 500-volt Westinghouse generators, 

direct connected to Nordberg tandem- 
compound engines 15 and 26x36 inches. 

The blowing engines are run condensing, 

whereas the engines running the genera- 

tors are non-condensing and are used to 

heat the feed water. 

The pumping station on the bank of 

the Ocooe river contains two I0-in. two- 

stage, Worthington turbine pumps, belt 

driven by motors, each delivering 2800 gal. 

per min. to large storage tanks located 

above the smelter. Only one pump is nec- 
essary to supply the requirements of the 

plant. 

In connection with the plant there are 

maintained blacksmith, machine, plate- 

working, carpenter and pattern shops, and 

a foundry. The company also operates a 

hospital which is in charge of a competent 

medical staff. Here there are accom- 

modations for 14 patients. The equipment 
is thoroughly modern and uptodate. 

The Rare Metals V.—Thorium 

By CHARLES BASKERVILLE* 

Thorium is a rare metal of the titanium- 

zirconium group. It occurs in combination 
in numerous minerals as shown in the ac- 

companying table. 

THORIUM MINERALS. 

Thoria Content. 

Thorite, anhydrous thorium silicate. . 48-72% 
Calciothorite, a hydrous silicate of cal- 
CUM GIG THOTHIEN «wos ce cee sie 59 60% 

Uranothorite, uraniferous thorite. ... 48-52% 
Auerlite, a silico-phosphate of thorium 70% 
Orangite, identical with thorite...... - 
Monazite, phosphate of the cerium 

NSE fice rate sis knee heen 29 1-18% 
Samarskite, a tantalo-columbate of 
Sore rer 0- 3% 

Annerédite, a pyro-columbate of uran- 
SAE SITE FORTIN 5 woos nse owes ae: 2- 3% 

Hielmite, a stanno-tantalate of yttri- 
OE REY OR Aa A ee oe ——— 

Aeschynite, a columbate and titanate 
of the cerium metals............. le c : 15-18% 

Polymignite, a columbate and titanate 
i I MY ne oar cane Seen sigh 68-4 4% 

Zirkelite, a thoriferous titano-zircon- 
ee ee err 7- 8% 

Euxenite, a columbate and _ titan- 
ate of yttrium, OE Pe his atcninic isis axe. 4 0- 6% 

Polycrase, a columbate and titanate of 
yttrium, ORG a ee eer ree —-- 

Arrhenite, a heterogeneous decompo- 
sition- product ete arcane a: ar canara eae sts ——— 

Rogersite, a columbate of yttrium, etc. 
Xenotime, yttrium phosphate....... 0O- 4% 
Rhabdophanite, a hydrous phosphate 

of the cerium and yttrium metals. 
Churchite, a hydrous phosphate of cer- 

*Professor of chemistry, 
City of New York. 

College of the 
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dumMsn CAlCHIM .... 2.6 6s es os - 
Uraninite, a uranate of uranyl, lead, 

thorium, WEG nlc alee aon eee > 6 
Broggerite, thoriferous uraninite. . 6% 
Cleveite, uraninite containing about 

10% % of yttrium earths........... 5% 
Nivenite, a soluble variety of uraninite 6- 8% 
Uranniobite, uranfierous samarskite . ———— 
Gummite, an alteration-product of 

OEE EE PPO 
Thorogummite, thoriferous gummite. 41-42% 
Yttrogummite, a hydrous compound 

containing yttrium, OO oa ola ain's a8 ——— 
Mackintoshite, allied to thorogummite 
Gadolinite, a complex orthosilicate of 
VUE CIE. 5 os ssc ci cener Resee tat 0-0.9% 

Eucrasite, a variety of thorite....... 36% 
Freyalite, a variety of thorite....... 28-29% 
Cyrtolite, an altered zircon......... —— 
Tachyaphaltite, an altered zircon. ae ecco 
Metagadolinite, an altered gadolinite. —_——— 
Yttrialite, a silicate of thorium and 

yttrium MIE So a opc0 grate nce ste Ss 12% 
Thalenite, a hydrous silicate of 
WMI (oo) ss bx Pao ae evens sme ee _—— 

Allanite, a silicate of the cerium met- 
BR; COMMIT COG 6 os oie os cS iw eee 0-3.5% 

Bodenite, a variety of allanite....... —_—— 
Muromontite, a variety of allanite... 
Orthite, a variety of allanite........ 0-2.0% 
Uralorthite, a variety of allanite..... —_—— 
Cerite, a silicate of the cerium metals, 

Cenosite, a silico-carbontae of yttrium 
et ee _—_—— 

Keilhauite, a titano-silicate of calcium, 
NII HUE 2 oa 6.26: o a ae! ns, ove ore a _——- 

Tscheffkinite, related to keilhauite. .. 7% 
Johnstrupite, a complex silicate of the 

Cerium metals, CtC. 2... .csccccee 0.8% 
Mosandrite, related to johnstrupite. . 0.3% 
Rinkite, near johnstrupite and mo- 
NIN es Soest ans anacw nele ate aia 0: —— 

Thorianite, cubical mineral from Cey- 
lon, isomorphous with uraninite.. . 58-79% 

Dysanalyte, a titano-columbate of cal- 
CU EME TIN ie gcc aie ere canes —_—- 

Pyrochlore, chiefly a columbate of cer- 
SISTA, CRUNAIY, “CRG... kc oc nceea en's 4-8% 

Hatchettolite, a tantalo-columbate of 
RN ics 650 ote os 30h le Fo 0 - 
— chiefly a calcium pyro-tanta- 

NE ees ae tartrn Sn pare erste So Sil ~~ 
Fergusonite, a metacolumbate of yt- 
RM FONE os ao eebins nia e aan eek - 

Kochelite, a variety of fergusonite. .. 1-2% 
Sipylite, chiefly a columbate of 
NIE 8 ove ice sa a uieeaier? wal eens - 

Columbite, columbate of iron. 
Stibiotantalite, tantalite containing 
MINI oe Oa asp sug. Aha a ain s: Crscare ao 

¥ ttrotantalite, a tantalo- columbate of 
BOOT, VELINUNI, C86... cn os cee cesses 

Mossite; a tantalo-columbate of iron. 
Skogbd6lite, iron tantalate........... 
Tapiolite, a tantalate and columbate of 
Sia oa ee ora ere Ain ak aie are O ~- 

Tysonite, a fluoride of the cerium 
ME foo earache Siaie Baste ecarene atric - —- 

Fluocerite, a. fluoride of the cerium 
TGR CUINOEES «oo x ino ve cesin sien oe ws 

Yttrocerite, a fluoride of calcium with 
COTIGIO ANG YETI... 6. 625 sce. --— 

Cassiterite, tin dioxide............. 
Ainalite, tantaliferous cassiterite..... 
Parisite, a fluocarbonate of the cerium 
Bo ahaa icc aireg ac Sear ew odes area ~ 

Bastnaesite, a fluocarbonate of the 
PRIN IINORNING 6 6 oFi6 gos sie ae dere -— 

Lanthanite, hydrous lanthanum car- 
ES A aco ee 

Tengerite, an yttrium carbonate. .... 
Lavenite, a silico-zirconate of man- 

samene, Calcium, Gt... . «seas ccs - 
Wohlerite, a silico-zirconate of cal- 

cium, Gn AG obs cs cw ce — 
Eudialyte, a silicate of uncertain for- 

TERESA. 8 ies Se st Nee 
Eucolite, a silicate of uncertain com- 
Ne CE Ree re _ 

Cappelenite, a boro-silicate of yttrium 
ee eS eer err eae 0.8-1.4 

Melanocerite, a fluo-silicate of the cer- 
ium and yttrium metals.......... 1-2% 

Caryocerite, related to melanocerite. 14% 
Tritomite, a fluo-silicate of thorium, 

cerium, yttrium, Ua eK neve me 8-10% 
Zircon, zirconium silicate........... 0-2% % 

Note.—Minerals containing undetermined, 
variable and negligible amounts of thoria are 
Sollee by a dash. 

The important thorium minerals are 

thorite, auerlite, thorianite and monazite. 

Otangite and uranothorite, two varieties 

of thorite, will also be described. 

Uses oF THORIUM 

The economic interest in the thorium 

niinerals centers in the property of thoria 

of emitting an intense white light when 

heated in the flame of a Bunsen gas 

burner. The mantle of the Welsbach in- 
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candescent lamp consists of about 99 per 
cent. thoria and I per cent. ceria. 

Filaments for incandescent electric 

lamps have been prepared from thorium 

and thorium carbide, and thoria is used 

‘in the manufacture of filaments requiring 
an admixture of a refractory oxide, as the 

filaments for osmium lamps. Thoria has 

also entered into the manufacture of elec- 

tric glowers, such as that of the Nernst 
lamp. Thoria alone is too easily volatilized 
to be used in the glower mentioned, unless 
yttria and zirconia are employed. 

Alloys of thorium with other metals 
have been prepared. The crystalline alloy 

of thorium and aluminum has the color 

and appearance of aluminum, but is unat- 
tacked by aqueous solutions of the alkalies. 
As yet, thorium alloys have no technical 

application. 

It should be mentioned here that tho- 

rium compounds exist in monazite, the 

chief source, as variable impurities, and 

that this mineral is the principal source of 

the cerium earths at the present time. 
Cerium salts are utilized in the incandes- 

cent lighting industry, in medicine, and in 

metallurgy; they have also been used in 

the paint, dyeing, and ceramic industries. 

The production of Welsbach mantles is 

increasing at a tremendous rate. One fac- 

tery increased its output in three years 

from 15,000,000 to 25,000,000 mantles. Each 

mantle weighs about 5 grams. 

THORITE 

The typical thorium mineral, thorite, is 

found in orange-yellow, brownish yellow, 

and black tetragonal crystals, which re- 

semble those of zircon. It is also found 

massive and compact. Specimens of tho- 

rite are always more or less altered, and 

all analyses show water, and often ura- 

nium, lead, iron, cerium, calcium, mag- 

nesium, alkali metals, and aluminum. 

Thorite is a brittle mineral, having a con- 

choidal fracture, a hardness of 4.5-5, and 

2 specific gravity of 5.19-5.40. The luster 

is resinous, and the streak is light orange 

to dark brown. 

When heated in a closed tube, thorite 

yields water, and the orange variety be- 

comes dull brown while hot, but changes 

to an orange color again on cooling. It 

is infusible before the blowpipe. It dis- 

solves in borax, and the saturated bead is 

Gpaque on cooling, but may be otherwise, 

depending on the specimen. When it can- 

not be rendered opaque by flaming, the 

borax bead shows iron. With salt of 

phosphorus, it leaves a silica skeleton, and 

becomes opalescent and greenish on cool- 

ing. With soda on charcoal it yields a yel- 

lowish brown slag. It gelatinizes with 

hydrochloric acid before being heated by 

the blowpipe, but not after. 

Thorite occurs chiefly in Norway. It has 
been found in granite of the Trotter mine, 

Franklin Furnace, N. J. 

ORANGITE 

Orangite occurs in bright orange-yellow 
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crystals like those of zircon in angle. It 
was first described from the Brevik region, 

Norway, and the identity of orangite and 
thorite was early shown. Its specific grav- 

ity varies from 4.88-5.4. Orangite has not 
as yet been found in the United States. 

Its deportment before the blowpipe is 

the same as that of thorite. 

URANOTHORITE 

This mineral occurs massive. Its color 

is dark reddish brown, and the luster is 

resinous to subvitreous. Its hardness is 5, 

and the specific gravity is 4126. The 

streak is yellow-brown. Uranothorite has 

been found in the Champlain iron region, 

New York; a specimen examined from 

this locality contained 52.07 per cent. tho- 

ria and 9.96 per cent. uranium trioxide. 

Uranothorite is infusible before the 

blowpipe. For other reactions, see tho- 

rite. 
AUERLITE 

This mineral is found in tetragonal 

crystals, resembling zircon in habit and 
angles. Its color is a dull yellowish white 

to dark orange-red, and the luster is 

resinous. The hardness is 2.5-3, and the 

specific gravity is 4.42-4.77. It occurs in 

disintegrated granite or gneiss in Hender- 

son county, North Carolina, being asso- 
ciated with zircon. 

Auerlite is infusible before the blowpipe, 
but becomes brown on ignition and turns 

orange again on cooling. 

MoNAZITE 

"Monazite occurs in small brown crystals. 
having a resinous luster, or in yellow 

grains, disseminated or in the form of 

sand. It has also been found in masses 
yielding angular particles. Monazite is dis- 

tributed as an accessory constituent of 

gneissoid rocks in North Carolina and 

Brazil. It is found in the Unitéd States 
in Connecticut, at Norwich and Chester; 

Yorktown, N. Y.; Amelia Court House, 
Va., and in Alexander, Madison, Mitchell, 

Yancey, Burke, Polk, McDowell, and 
Rutherford counties, N. C. It also occurs 

in the gold sands of southern Idaho, and 

in Greenville county, S. C. Some mona- 
zite has been found in the black sands of 

the Pacific slope. Monazite has a hard- 
ness of 5-5.5, and a specific gravity of 
4.9-5.3, mostly 5-5.2. Its fracture is con- 
choidal to uneven, and the streak is white. 

Monazite is infusible before the blow- 
pipe, but turns gray, and colors the flame 

a blue-green when moistened with sul- 
phuric acid. Its borax bead is yellow while 
hot and colorless when cold; a saturated 

bead assumes an enamel-white color on 

flaming. It is decomposed by hydrochloric 
acid, leaving a white residue. With boric 

acid and iron, iron phosphide is formed. 

A monazite solution added to a nitric acid 

solution of ammonium molybdate causes a 

yellow precipitate. 

THORIANITE 

This interesting mineral was discovered 

in 1905 near Balangoda, Ceylon, associated 

with corundum, zircon, tin, topaz, spinel, 

etc. It was found to contain 78.86 per 

cent. thorium oxide. The specific gravity 

is 9.32, and it was found in hard, black 

cubical crystals, giving a brown streak. It 
is not improbable that this mineral may be 
found in the tin, topaz, zircon, and mona- 

zite localities of the United States. 

Thorianite has the advantage of con- 

taining uncombined thoria, soluble in 
nitric acid with the formation of thorium 

nitrate. The pulverized mineral dissolves 

easily in dilute sulphuric acid, but is 

scarcely attacked by hydrochloric acid. 

OTHER MINERALS 

Thorogummite and nivenite will be de- 

scribed under uranium minerals; they oc- 

cur in Llano county, Texas. 

Phelps, Dodge & Co. Form a 

$50,000,000 Corporation 

The various mining enterprises con- 

trolled by the Phelps, Dodge & Company’s 

interests are on Jan. I, 1909 to be con- 

solidated into a single corporation under 

the name, Phelps, Dodge & Company, 

Incorporated. The new company will 

have a capitalization of $50,000,000, and 

the stock is to be listed on the Boston 

or the New York Exchange. The an- 

nouncement was made on Dec. Io, and 

on the same day the purposes of the 

change as explained by the partners were 

mailed to the shareholders concerned. 

The old firm will transfer its metal- 

selling business and its good will to the 

corporation and go into liquidation. The 

$50,000,000 of capital stock of the new 

corporation will be used for the purchase 

of the following shares at the valuations 
stated : 

Copper Queen Consolidated Mining 
Company at $135 for each $10 
share . $27,000,000 

Moctezuma Copper Company at 
$307 9-13 for each $100 share... 8,000,000 

Detroit Copper Mining Company of 
Arizona at $150 for each $25 share 6,000,000 

Stag Cafion Fuel Company at $800 for 
each $100 share 4,000,000 

To be held for future issue. . 5,000,000 

Subscriptions will be binding when 
holders of 75 per cent. of the stock of 

each company have signed in approval of 

the incorporation. There will be nine di- 

rectors in the new company. 

On Nov. 1, 1908, the investment in 
the plants to be taken over by the cor- 

poration, exclusive of the mines them- 
selves, was $28,949,7390.53. 

The partners in the firm of Phelps, 

Dodge & Co., are: James Douglas, Cleve- 
land H. Dodge, Arthur Curtiss James, 
James McLean, George B. Agnew, .E. 

Hayward Ferry, Francis L. Hine, George 

Notman and William Church Osborn. 

The old firm of Phelps, Dodge & Co. 
began business in 1885. The mem- 

bers of the firm were William Earl Dodge 
D. Willis James, James McLean, Cleve- 
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land Hoadley Dodge and Arthur C. 

James. 

In 1885 the partners owned the Copper 

Queen, which was then 700 miles from 

a railroad. Fuel was brought from Eng- 
land by way of San Francisco, and the 
mine had many ups and downs. It finally 

became +a great money maker and the 

firm built railroads and developed it and 

gradually bought other mining properties. 

The number of employees directly en- 

gaged by the copper and coal mines, ore- 

treating works and railroads operated by 

the Phelps-Dodge interests in Mexico and 
the United States is 10,000. Directly and 

indirectly these copper mines and rail- 

roads and the fuel-producing interests 

under the same management support up- 
ward of 60,000 persons. The length of 

the railroads is about 1000 miles. From 

july 1, 1907, until June 30, 1908, the 

Phelps-Dodge railroads carried 4,582,728 

tons of freight, the great bulk for their 

own and adjacent mines in Arizona and 
Mexico. 

None of the stocks in any of these 

mines has ever been listed on a stock 

exchange, all the shares being owned by 

the partners and affiliated interests in com- 

mercial life. 

A statement by the comptroller gives 

the following information about the va- 

rious properties. 

CoppER QUEEN CONSOLIDATED MINING 

CoMPANY 

This property consists of 135 mining 

claims in the Warren mining district, 

Cochise county, near the town of Bisbee, 

Arizona, a large smelting plant at Douglas, 

of a capacity of 3000 tons a day, which 

treats the product of the mines of the Cop- 

per Queen Company, and for the time be- 

ing the ores of the Moctezuma Copper 

Company, and does general custom work. 

The company conducts a mercantile busi- 
ness, and has large stores and warehouses 

in Bisbee and Douglas, and a branch store 

in Naco, Arizona, as well as other pieces 

of real estate. It also owns mining in- 

terests in other localities. 
For the last five years the production of 

the mines ha$ been as follows: 

1903 . 37,257,470 Ib. 
1904. 50,151,552 ** 
1905... 64,625,955 “ 
1906... 79,219,655 * 
1907 .. 63,341,055 “ 

Total.... 294,595,687 °° 

The output of the Douglas Reduction 

Works, including purchased and custom 

ores, for five years has been 363,121,911 

pounds. 

The earnings of the company during 

the five vears have been as follows: 

1903 $2,201,640.40 
1904. 2,960,659 .70 
1905.. 5,609,486 . 30 
1906. . 7,625,854 .76 
1907... 4,471,137 .08 

Total $22,868,778. 24 

The difference between earnings and div- 

idends is represented by expenditure on 

increased plant facilities, and undistributed 
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assets, consisting of the larger stock of 

coke and fuel necessitated by increased 

operations; and the accumulated stock of 

ores at the works, amounting in value to 

over $1,000,000, as well as by increased 

cash and increased reserves. 

A large portion of the company’s mining 
property has as yet been undeveloped, 

though situated within the recognized min- 
eral zone of the district, and, owing to the 

difficulty of holding up the soft, shifting 

ground in which the ore occurs, it has al- 

ways been found impossible to block out 
ore reserves as large as mines of such ca- 

pacity elsewhere have usually maintained, 
as nominally “in sight.” There is, how- 

ever, at the present time as much ore “in 

sight” as at any other period of the mine’s 
history. 

The valuation of the company’s property 
as of Nov. 1, 1908, exclusive of the mines, 

is as follows: 

Invested in plant. . . $4,974,866 .77 
MNO RIEU. 5.55.5 = 22. 2 iwee eosin :s 10,915,492. 97 
MANU Soiue'g, 52-0505. 5 pied ws ose oe 1,275,573 .40 

MocrezuMA Copper CoMPANY 

This property consists of about 2500 

acres of mineral ground in the State of 

Sonora, Mexico, on which has been opened 

the Pilares mine. This is in a mineralized 

body, oval in shape, and which retains ap- 

proximately its dimensions between sur- 

. face and the 7o0-ft. level. It is about 1700 

{t. in diameter from north to south, and 

1200 ft. in diameter from east to west, 

and contains a large area of profitable ore. 

A narrow-gage steam railroad five miles 

in length connects the mine through the 

Pilares tunnel with the concentrating mill 

at the town of Nacozari. The tunnel it- 

self, with its branches, is over a mile in 

length, and is large enough to allow of 

the railroad cars’ reaching through it the 

different sections of the mines, and re- 

ceiving their charge from large bins ex- 

cavated out of the ore. These bins are 

of a capacity of several thousand tons 
each, and are fed through chutes extend- 

ing to the surface levels, the chutes also 

being excavated from the mineralized 
ground. 

The quantity of what may be considered 
ore depends entirely upon the grade which 

it is profitable at a given price for copper 

to work, but the mine is at present opened 

up for an extraction of 1500 to 2000 tons 

a day of ore of an average grade of 3 per 

cent. The daily capacity of the concen- 
trating mill just completed at Nacozari is 
2000 tons. At Nacozari is a well designed 

power plant, equipped with Curtis turbines 

of over 4000 h.p., for transmitting high- 

voltage current to both the mill and the 

mine. For the time being it is found to be 

more profitable to convey the concentrates 
anid rich ores by the Nacozari Railroad to 

Douglas, Arizona, 70 miles distant, than to 

smelt them on the spot, the ores being 

treated at Douglas at the same profit to 
the Copper Queen Company as though 
they were custom ores supplied by an un- 

allied customer. This feature of the com- 
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pany’s operations explains the compara- 

tively small quantity of supplies carried by 
the Moctezuma Copper Company as com- 

- pared with the other companies. 

The old concentrating mill, which is still 
intact, with its very efficient gas engine 
and gas generating plant, which up to 
within a few months treated 600 tons of 

ore a day, is now out of commission, 

though it can be started at short notice as 

a supplemental plant to the new mill, 

should this course be desirable. 

The production for the last five years 

has been as follows: 

IR a6 strc a kc Rasiel fim eStores, Abas 10,281,970 Ib. 
MR or ee hae ch cree cians aap oe ne ot 11,061,649 ** 

re .. 10,160,016 * 
1906... . 12,714,726 * 
1007 ... 9,640,390 ** 

Total... . 53,858,751 * 

The increased capacity of both the mine 

and the concentrating mill, owing to recent 
improvements, is indicated by the fact that 
in May, 1908, the production was 784,892 

lb. of metallic copper, whereas by the 

month of October it had reached 2,300,000 

Ib. of copper, contained in 9500 tons of 

12!%4 per cent. concentrates. A produc- 

tion of approximately two million pounds 

of copper a month can now be maintained ; 

and, if the market demanded it, this pro- 
duction could be increased to three million 

pounds per month. 

The net earnings for the last five years, 

while the mine was still in a stage of de- 

velopment and the works were contracted, 

were as follows: 

So 551s ee a OS ce eS $456,524.55 
TS... 5s 598,992.36 
1905 533,117 .66 
1906 1,195,424.18 
1907. 833,236.25 

Total. . . $3,617,295.00 

The company has built and owns the 

whole town of Nacozari, and has provided 

it with a well furnished library and 
amusement hall, a thoroughly equipped 

hospital, hotel boarding houses and 
schools. At the Pilares mine the com- 
pany has provided its workmen with com- 

fortable houses and supports a school. At 

both Nacozari and Pilares the company 

has large stores and warehouses, and con- 

ducts a profitable mercantile business. 

The valuation of the company’s property 

as of Nov. 1, 1908, exclusive of the mines, 

is as follows: 

$3,046,384 .32 
944,663.08 
347,221.22 

Invested in plant: .... 0... 60825 
CPU MOE 6.6.5 ose sec ai 
Liabilities. ..... , 

Detroit Copper MINING COMPANY OF 

ARIZONA 

The mines of this company are situated 

in the Clifton district, Arizona, in the 

same beds of felspathic rock which at the 

present time are yielding the product of 

the Arizona Copper Company, the Shan- 

non Copper Company, and certain less 

prominent organizations. The property 

owned by the company consists of 145 

mining claims, and the ore now extracted 

amounts to about 36,000 tons per month, 

yielding about 3 per cent. of copper. The 
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bulk of the ore is concentrated mechani- 

cally to a grade of about 15 per cent., and 

smelted at Morenci in the company’s own 

smelting works.. 
The company’s production for the last 

five years has been as follows: 

DOs ac gareo assis ctcked sl eaee 16,869,300 lb. 
Es ON aks i rardioe «ln a ca eee 16,424,394 ‘* 

NES oie adiccckh ee ac dios Saat - 14,632,117 ** 
MS gcc atau ne 20;347,497 ‘* 

ec a oe ead 17,974,581 “ 

WON eis . 86,247,889 ‘* 

The production for the eleven months of 

the present year has increased to 21,500,- 

ooo lb. owing in great measure to im- 

proved facilities for treatment. The future 

production with the present equipment can 

be maintained at approximately two mil- 

lion pounds of copper per month. 

The earnings during the last five years 

have been as follows: 

Wa O52 earn ciwnmimamera nese $543,456.00 
Ua) ots 65S SSS steven twin @.cloceres 603,340.00 
DOD pss 6 :<9)tsars-a a oa wate se eGoR elas 532,684. 28 
MN 503545 hn 6 dem are acee a eracaceg BLN GH MS 973,456.42 
WN o6 S3diceds Find Raemsee aaa 814,874.11 

ORR aS 2 haiku w Mem eats ehiRiths $3,467,810.81 

The company runs a large store and 

hotel, and owns considerable other prop- 

erty in the town of Morenci, besides a 
powerful pumping plant on the San Fran- 

cisco river seven miles distant. 

The valuation of the company’s prop- 

erty as of Nov. 1, 1908, exclusive of the 

mines, is as follows: 

Invested in plant...........65 06.6085 
pe ee I ee ne 
EAR IRINMNI eo. o isso her eSrnsh esata ate 

$2,158,106 .00 
2,934,465 .97 
a. 149,878.48 

The ores from the Copper Queen mines 

carry about twice the quantity of copper 

contained in those of the Nacozari and 

Morenci districts, but this advantage is 

offset by the higher cost of mining the 
Queen ores, owing to the character of the 

deposits in which they occur. Moreover, 

as the Queen ores cannot be subjected to 

preliminary mechanical concentration, 

which raises the smelting grade of the 

Nacozari and Morenci ores, they must be 

subjected to furnace treatment as they 

come from the mines; hence the cost of 

smelting a ton of Queen ore is higher than 

the cost calculated on a ton of crude Na- 

cozari or Morenci ore, as it comes from 

the mine previous to mechanical concen- 

tration. 

StaG Canyon FuEeL CoMPpANy 

The Dawson coalfields are situated at 
Dawson, Colfax county, New Mexico, and 

were purchased in 1905 to secure for the 

copper mines of the Southwest a certain 

and steady supply of coal and coke. They 
were the property of the El Paso & North- 

eastern Company, and are represented by 

$1,000,000 stock and $1,000,000 bonds of 
the Dawson Fuel Company, which are 

pledged as collateral and additional se- 
curity for two mortgages on portions of 

Ei Paso & Northeastern Company prop- 

erty aggregating $5,000,000. A_ sinking 

fund provision of 5c. a ton begins in I9gIT. 

The equity in the Dawson Fuel Com- 

» 
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pany has been transferred to the Stag 

Cafion Fuel Company, which owns 11,078 
acres of coal lands adjacent. These com- 

bined properties consist, beside surface 

plants, of 38,718 acres, of which about 

36,000 acres are underlaid by coal. The 
company likewise has the right to mine 

coal over 17,500 acres, of which, however, 

only 2500 are known to be underlaid by 
coal. All this property has been acquired 

from the owners of the Maxwell Grant, 

and is, therefore, held under unquestion- 

able title. 

There are several beds of coal on the 

property, but only one has been prospected 

and worked. From it 437 acres of coal 

have been worked out, leaving approxi- 
mately 38,000 acres available for future ex- 

traction. Making the usual allowance for 

loss, more than 200,000,000 tons of coal 

should be extracted from this single bed. 

As the outcrop of these beds follows 

with remarkable uniformity the deep in- 

centations of the foothills of the Raton 

range, under which the coal dips, the geo- 

graphical conditions afford’ every facility 

for opening new mines. Up to the pres- 
ent six mines have been opened on the 

cutcrop of this single vein, the output of 

four of which is screened and loaded from 

a single tipple. A separate tipple. serves 

the fifth and sixth mines, situated two 

‘miles distant from the first, up the Ver- 

mejo cafion. 

The present mines opened are equipped 

for a total capacity of about 120,000 tons 

of coal a month. The output at the pres- 

ent time is about 90,000 tons per month. 

This is an increase over the output in 

January, 1908, when only about 65,000 tons 

were mined, and in February, when the 

output was only 41,688 tons. Of the pres- 

ent production about 50,000 tons, screened 

from the run-of-mine coal, passes to the 

washery and thence to the coke ovens. Of 

the total coking plant of 550 ovens, 100 

ovens are of the old-fashioned beehive 

type, and 450 are of underflue design, 

from all of which the waste gases can be 

recovered for the generation of power. 

The gases from only 200 of the ovens gen- 

erate steam enough to run the washery, 

the pumping plant and the electrical un- 

derground transportation. The tipples and 

crushing plant, as well as the washery, 

are built of steel, every piece of machin- 

ery, even the jigs, being incombustible. 

As a precaution against explosions, elec- 

tric firing is practised in all the mines. 

The expenditure on the steel buildings 

constituting the surface plant has been 

great, but danger of delay from destruc- 

tion by fire is eliminated, and the ex- 

pense of irisurance is reduced. 

The capacity of the coke ovens is 27,000 

tons a month. The present output is 25,000 

tons. The quality of the coke is from ac- 

tual tests equal in efficiency to within 7 

per cent. of the best eastern coke. The 

railroad connecting the coal mines with 

the copper mines has provided a supply of 

coke rack cars and of steel coal cars suf- 

ficient to handle the product, and, there- 

fore, the shortage and irregular supply of 

fuel to the copper mines which has 

hampered smelting operations in the past, . 

will, it is hoped and believed, be avoided. 

The operations of the company during 

the fiscal year ending June 30, 1908, which 

was a year of deep industrial depression, 

with only a part of the new ovens in 

operation, were as follows: tons of coal 
mined, 846,473; tons of coke made, 177,043. 

The gross earnings were $1,518,809.60; 

and the total net earnings, $283,942.61. 

The present increased output, which it 

is hoped to bring in prosperous times up 

to the full capacity of the mine, namely, 
120,000 tons of coal per month, has re- 
sulted in a correspondingly increased net 

profit. 

The company has built for its miners 
comfortable houses, provided a hospital 

with an efficient staff of doctors and 
nurses and a large amusement hall with 

reading and billiard room. A _ general 

store is run by the Southwestern Mer- 

cantile Company, of which the stock is 

owned by the Stag Cafion Fuel Company. 

The actual cost of the permanent improve- 

ments on the property since the present 

owners came into possession has been 

$2,452,388, but the mines are.now so well 

equipped, and the plants so nearly com- 

pleted, that but little further expendi- 

ture on construction will have to be made 

in the near future. 

The valuation of the company’s property 
as of Nov. 1, 1908, exclusive of the mines, 

is as follows: 

Investedfinfplant . . . $3,226,488 .42 
Other Assets...................-© "749,272.00 
TotaljLiabilities................ $2,388,492 796 

A California Mine Complication 

SPECIAL CORRESPONDENCE 

The now famous Tightner quartz mine 

at Alleghany, Sierra county, California, 

owned by H. L. Johnson, is in trouble, as 

happens to so many mines after they are 

proved to be rich. The Dead River Gold 

Mining Company has begun suit against 

Mr. Johnson, claiming that that portion 

of the ground from which the rich ore 

of the Tightner came, is covered by the 

placer location of the company. The prop- 

erty in dispute was originally owned by 

the Alleghany Mining Company which 

finally dwindled down to two stockholders 

after considerable unsuccessful work had 

been done. These two stockholders held 
on to the claims which were originally 

placer claims and did the assessment work 

each year to prevent the property from 

being jumped. To better protect their in- 

terests, after they had discovered that 

quartz veins existed in the property, they 

made two quartz locations, thinking that 
the placer locations would not protect 
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them in holding the quartz veins. The 

locations were called Contact and Con- 

tact Extension. Later the placer prop- 
erties passed into other hands. Capt. 
J. W. Morrell got control of the placer 

locations and sold them to the Dead River 

Gold Mining Company, which is composed 

of prominent Scranton, Penn., capitalists 

This property has been extensively 

worked. The quartz locations passed into 

the hands of H. J. Johnson, who now 
owns them. Johnson got the property 

for $10,000 and has taken out large quan- 

tities of gold from the vein at small 
expense. 

Mr. Johnson has been working the 

Tightner for seven or eight years, and at 

one time bonded it to other parties, who 

failed to make payments, so the mine re- 

verted to him. Finally he came upon 

phenomenally rich ore, which has since 

continued and this has made him a 

wealthy man. Moreover, the fame of the 

Tightner brought numbers of mining men 

to the locality where it is situated, who 

have since invested in other properties, so 

that last year the mining region around 

Alleghany was probably the most active in 

the State. 

Low-Phosphorus High-Silicon 
Pig Iron 

According to Colne & Co., New York, 

high-silicon pig iron very low in sulphur 

and phosphorus is used in making steel 

with the surface-blown converter, and ana- 

lyzes as follows: Silicon, 2.25 to 3.50 per 

cent.; manganese, 0.50 to 0.90 per cent. ; 

carbon, 3 to 4.50 per cent.; sulphur, 0.03 to 

0.04 per cent.; phosphorus, 0.03 to 0.04 
per cent. Iron so low in phosphorus is 

very scarce in the United States, the pro- 

duction small, the price high, and is con- 

fined principally in the hands of one 

house. 

The surface-blown converter has been 

introduced with much advantage as an 

adjunct to cast-iron foundries, malleable- 

iron works and open-hearth steel foun- 

dries. It fills a field not reached by the 

open-hearth process for making small and 

medium perfectly sound castings of high 

tensile strength, free from blow holes. 

Steel is rapidly being substituted for cast 
or malleable iron. There is much demand 

for good castings from the machinery 

trade, steam fitting, electrical business, etc. 

The surface-blown converter being now 

free, the patent having expired, it is to be 

expected that its use will be largely ex- 

tended. 

Diamond drilling on the Rand, accord- 

ing to an editorial in the South African 

Mining Journal, Oct. 10, 1908, apart from 

strengthening the knowledge that the Main 
Reef does go down, has not obtained ade- 

quate return for the vast sums that have 

been expended in such prospecting. 
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Quality of Native Labor in Mexico. 
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Mine Labor and Supplies in Mexico 
Cheap Labor and Machinery. 

Trade in Mining Supplies; Sources from Which Materials Are Drawn 

BY 

Labor conditions in Mexico differ so 

widely and radically from those across the 
border in the United States, that some 

notes and illustrations of how work is 

done there seem to be of interest and 

service to engineers and investors. 

MetuHops OF MEXICAN LABORERS 

Labor in Mexico is a problem which 

has to be solved every day. A mill is 

built, but from the first hatful of dirt 

moved troubles are experienced. Not real 

troubles like American troubles, where a 

laborer is free to work or to quit—and 

is free to allow his neighbor to work or 

to prevent him. Here there is none of 

that. Labor is docile and willing when it 
is labor, and when treated properly, but 

pulque, high wages (comparatively) and 

church-feast days conspire against the em- 

ployer to reduce the supply. The illustra- 

tions of the excavations for the Pinguico 

mill show a condition which seems in- 

*Mining engineer, Mexico, D. F., Mexico. 
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credible to one not acquainted with local 
conditions. Note that with car tracks laid 

to the face of the cut it is cheaper to 

carry the dirt in baskets to the edge of 

the fill than to fill cars and tram them. 

The task on this piece of work, for each 
man, was 300 well-filled baskets per day. 

Mr. Empson, the manager, explained that 

account should be taken in such work of 

the graft between the timekeeper and the 

laborer, and about 50 baskets should be 

EXCAVATING FOR PINGUICO MILL, GUANAJUATO 

deducted. The basket holds slightly over 
a cubic foot and for 300 baskets (less 

graft) the peon is paid 50 centavos, or 

25c. gold. The men are much better 

satisfied at the rate of 300 baskets than if 

actual count was kept and they were paid 

the same amount for 250, since at the 

higher rate they beat the company. These 

baskets are a great improvement over the 

old method of using hats for carrying, and 

the improvement was only possible after 

the American began paying such high 

wages—25c. gold per day. The baskets cost 

A M B* 

15c. gold, so the laborer has little trouble 

getting one. The sight of these men 

trotting back and forth with their loads, 

really doing much work considering their 
limited diet of corn and beans, much re- 

sembles an excited ant heap. They are 

famous for their ability to carry loads 
which would put an American out of 
business. They are really only under- 
sized boys in build and to see a group of 
four load a motor weighing 470 lb. on 

the back of a fifth man gives one curious 

sensations. It became necessary to take 

a 10-in. I-beam 16 ft. long from one part 

of the town to another, so it was loaded 

upon the bent necks and shoulders of 
two men and four went along to take the 

beam down when it was time to rest. 

These four could barely lift one end down 
at a time and were not expected to help 

carry—nor did they! 

SKILLED LABOR 

After such a mill-site is graded the 
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skilled laborers—such as carpenters, ma- 

sons and machinists—have their chance 

and here the influence of the foreigner 

begins to show. There is a Mexican-pro- 
verb which says, “Beware of the gringo 
who wears a Mexican hat and of the Mexi- 
can who smokes a pipe!” The first part of 
this is all right, but a pipe is a long step 

above the cigarette for a Mexican and 

he should be given credit for it. It is a 

time-saving change for his employer. 

The Mexican of the higher class is in- 

stinctively and hereditarily opposed to 

manual labor, so that though the mining 

school in Mexico City is excellent, one 

rarely sees one of its graduates in a 

modern mill or plant working with his 

hands getting the details of experience. 

This feeling is slowly passing, but for a 

long time mill-men, mechanics and shift- 

men must be drawn from the United 

States or England. It is not fair to the 
native, but as yet the native does not ap- 

preciate his opportunities and advantages. 

Caste feeling is very strong; it would, 
and does often, interfere, as a machinist 
may be of the peon class and be obliged 

to give orders to a gentleman, a thing 

which could not be tolerated for a mo- 
ment. It is even difficult for some men 

in the City of Mexico who have the out- 

ward appearances of gentlemen to pay car 

fares to such low creatures as are the con- 
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ductors. And the latter consider the gen- 
tlemen perfectly right! One of the most 
hopeful signs is the sight of bright, eager 
young fellows in overalls, caps and shoes 

who seem proud of the dirt from the 
shops. They have discarded the broad 

straw hat and white cotton pants, and it 
is this class which is making it more and 
more difficult for the gringo handy-man 

to find a place in Mexico. 

LABOR AND MACHINERY 

The usual line of talk of the machinery 

salesman in Mexico is that labor is so un- 

certain that, even though it costs more to 
do the work by machinery, this would be 

better than to depend upon such a vari- 

EXCAVATING FOR PINGUICO MILL, GUANAJUATO 

able factor. To a large extent this is 

true, but one should always bear in mind 

the extremely low cost of labor. Where 
else can dirt be moved at the cost given 
for grading for Pinguico mill? They 

are not even doing it at Panama! A com- 

parison recently made by a manager using 

Blaisdell machinery clearly showed that 

this system saved both time and money 

and that a very few stoppages due to lack 
of labor for discharging tanks would pay 

for the equipment. The margin must in- 

deed be close when 100 tons of sand can 
be shoveled to conveyers from tanks for 

$2.50 gold. Compared with similar work 

in Nevada and California it is simply too 
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low a cost to include in finals per ton. 

This very cheapness of labor has its dis- 
advantages. A metallurgist used to in- 
telligent. laborers of other countries will 

design a mill along good lines for those 
countries and those laborers, utterly 
ignoring the men who must run his mill. 

The latest refinements in concentrators, 

Huntington mills, high-speed Chile mills, 

separately driven stamp batteries, grind- 
ing pans, classifiers, etc., should be looked 
at with a prophetic eye in an endeavor to 

see what they will resemble after being 
turned over to the tender mercies of help- 
ers who do not know a left-handed saw 

from a round square and can hardly speak 

Spanish, many being full-blooded Indians. 

Sr. Narvaez at Hacienda La Union at 
Pachuca is running Chile mills and says, 
“You Americans and English have had 

the results attained by these slow, heavy 

Chile mills before you for centuries, and 

have known that they are particularly 
strong on reducing coarse ore to slime for 

the patio. Now that sliming is again in 

order for the new cyaniding, how long 

will it take you to discover the Chile 

mill?” He says that there are only two 

conditions under which the Chile does 

not work well. One is when it is too well 

fed and the other when it is not fed at 
all. The commonest of peon labor can 

remedy these conditions and get good re- 
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sults, which can be said of no other ma- 

chine for reducing ores. He proves what 
he says in the results attained in his plant. 

To be sure, it seems a pity not to buy the 

latest ore-reducing machinery, but with 

this labor which costs so little and is so 
unmechanical and with no staying quali- 
ties—where the entire plant crew changes 
from month to month—the designer 
should frankly make the best of it. , Use 
more labor if necessary, but make the 

mill as near repair-proof as possible. If 
good American mechanics at $5 gold per 
day allow mortars to become loose on 
concrete blocks, can more be expected of 

Indian helpers at nothing per day? Un- 
fortunate examples of such conditions 

can be discovered throughout Mexico. 

Ho.ipays 

During Holy Week foreigners go on 

working as usual, but it is a frantic 

scramble to get men enough on the job 

to keep the mill going. Even though 
there may not be enough in the larder 
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ernment certainly fosters the mining busi- 

ness sedulously and impartially, and it is 

exactly this treatment which has given 

miners such’ confidence. Money will con-° 

tinue to come to Mexico for mining in- 

vestments, while the evidence is all one 

way as to the treatment received. Rail- 

road rates to Mexican camps are much 

lower than similar hauls in the States. 

The same applies to passenger fares, and 

with even greater force to telegraph tolls. 

The latter service double-discounts West- 

ern Union, in cost, expedition and ac- 

curacy, to say nothing of the fact that 

complaints receive attention and proper 

adjustment. All these differences are due 

to government control, the latter having 

as much to do with low freight rates, per- 

haps, as the competing water hauls. A 

consul went through this central mesa of 

Mexico some 70 years ago on horseback, 

and casually said that though the country 

had great agricultural possibilities, the 

fact that the central mesa was so sur- 

rounded by mountains would prevent 

PAY-DAY AT DOS ESTRELLAS 

to last over the week, all want to see the 

festivals—a veritable week of passion play 
ending with fun, jollifications, firecrack- 

ers and the burning of thousands of 
Judases. After this is all done there is 
no trouble keeping the mill going until 
some special saint is to be crowned or 

‘some noted bull-fighter is to appear, or 

until the first rains, when all must plant 
corn. 

Cost oF SUPPLIES 

Mill machinery, supplies and materials 
are cheaper in Mexico almost without 
exception than in the States. One of the 

exceptions is Standard Oil products. 

Manufacturers in the States allow a 
special export discount of from 5 to 10 

per cent. from their lowest prices for 
home consumption. There is a slight duty 
on machinery for mines, but when proper 
representation is made to the Department, 
even these small duties are refunded when 
new plants are built. The Mexican gov- 

wagon roads being built into it, and that 

consequently it could never amount to 

much. He was like most prophets. 

Sources OF SUPPLIES 

Most machinery which comes to Mexico 

is American, though ordinarily steel plate 

is cheaper and has better delivery from 

Scotland or Germany. At the time of 
writing the American prices and deliveries 

are best even in these items, though as 

soon as the market is better in the States 

the Mexican market will be abandoned. 

English machinery is rarely seen here, 

and this seems strange as Englishmen 

were first to appreciate the mines of 

Mexico. Even English-owned mines are 

supplied with American machinery. There 

seem to be no strong English houses rep- 

resented here. The noted Cyanide Supply 

Company, of London, which has built so 

many plants in other parts of the world 

and which should easily underbid less ex- 

perienced manufacturers in the States, is 
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credited with but one plant in Mexico. 

All cyanide comes from Germany and 
during prosperous times most structural 

and: railroad steel comes from there. 

Steel buildings complete can be obtained 

to better advantage in the United States, 
as foreign houses require the customer to 

supply complete plans and specifications 
down to the last rivet hole, while Ameri- 

can companies will design and construct 
your building; even if you desire, choose 

the paint for it. Even the famous house 

of Krupp has furnished little machinery 

outside of ball and pebble mills. The 
business opportunities of the country do 

not seem to be appreciated abroad as 

much as in the United States. 

ForMER CusTOMS 

In the old days supplies consisted prin- 

cipally of fodder for the mules and corn 

for the laborers and the owner of the 

hacienda de benificio. was also owner of a 

ranch, being thus his own jobber. He 

paid both silver and corn, so that even 

when resting the miner generally had 

corn in the house. The patron also loaned 

money to his men and was allowed by 

law to hold them until the debt was paid. 
This gave him a fairly constant and de- 

pendable labor supply, as the officers 

would bring back delinquents for him. 

Pay was in the form of retort silver at 
the rate of eight pesos per marco of eight 

ounces. This silver the laborer took to the 

mint and sold. 

The men liked this method, but later 

it was changed as high-grading existed 
in all treatment plants and mines. The 

old, old men of the community tell how 

they would buy the right to concentrate 

the treated torta as it issued from the 
patio on its way to the river. They 

would pay a percentage, perhaps, but 

more frequently money up to about 50 

pesos. The purchaser of this privilege 

would arrange his planillas, or inclined 

concentrating floors, and would carefully 

work over the tailings. The concentrates 

were roasted in tiny reverberatories, re- 

ground by hand and worked into a minia- 

ture torta from which much amalgam 

would be extracted. The retorting was 

done by filling a narrow-mouthed clay 

olla with pieces of hard amalgam. After 

the mouth of this vessel was choked with 
fragments of broken clay pots it was in- 
verted over the mouth of another similar 

one which was half full of water. The 

two were luted tightly with clay and 

buried in the ground, room being left 

around the upper amalgam olla for fire. 

_The fumes went down to the water and 

were condensed and collected. “These 

days,” an old man complained to me, “If 

we do find concentrates in the tailings 

from the big mills, the managers buy the 

planilla privileges from the city and. pre- 

vent us from working in the river. Why 

do they not want us to work in the 

river?” 
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The Operation of a Coal Washery in Colorado 
Previous Experience Showed That the Coal Must Be Delivered to the 
Ovens Finely Pulverized, and in as Dry a Condition as Possible 

ST W. 

The constantly increasing demand for 

coke and the universal desire to eliminate 

waste and improve the product from the 

ovens, is operating to make the use of coal 

washeries more general; a recent estimate 

by one thoroughly acquainted with the in- 

dustry shows that at the present time the 

daily capacity of the coal washeries in the 

United States is approximately 110,000 

tons. 

washer, Campbell bumping table and a 

large variety of jigs, of which those most 

commonly used are the Forester, Luhrig 

and Stewart. Nearly all of these differ- 

ent machines have at one time or other 

been used in Colorado. 

In the eastern coking coalfields of 

Pennsylvania and West Virginia, the coals 

which do not need washing before coking 

are becoming more and more scarce, and 

2 
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used for the better grades of coke is 

first washed. 

Tue First WASHERY IN CoLorapo Was 

Burtt Apout 25 YEARS AGo. 

The first washery built in the State of 

Colorado was erected at the El Moro mine 

by the Colorado Coal and Iron Company, 

now the Colorado Fuel and Iron Company, 

in the early 80’s. The jigs used were of the 

Rafters, a 24 apart. 
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Engineers have given the subject con- 

siderable study, and many devices have 

been brought out, some of them new, while 

other systems have been copied from 

European practice. Among the devices 

most prominently used in this country are 

the Robinson coal washer, Scaire trough 

*Engineer with Victor Fuel Company, Den- 
ver, Colo. 
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Side Elevation looking toward Elev. C. & S.E. 

Main Line 99.5 
C. & S.E. Main Line from Washery Side. 

washeries are being extensively introduced. 

In the southern or Birmingham coking 

coal district, no coal is made into coke 

that is not first washed. In Colorado 

there are many coals which make excel- 

lent coke, but practically all of them 
contain such a large amount of foreign 

matter in the way of slate, bone- 

coal, etc., that all of the coal which is 

END AND NORTH ELEVATION OF WASHERX BUILDING 

common Hertz type, and the coal was 

supplied by the Engleville mine, as it is 

today. 

In 1888 a washery was built at Hastings, 

Colo., in which the Forester jigs were 

used. This mine is located in the south- 

ern part of the State of Colorado, about 

19 miles from Trinidad, on the line of 

the Colorado and Southeastern, which 
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is a feeder to the Atchison, Topeka and 

Santa Fe, Denver and Rio Grande, and 

the Colorado and Southern railways. This 

plant is now owned and operated by the 

Victor Fuel Company of Denver. 

Oxtp MetHops WERE DISCARDED. 

In 1906 it was found desirable to build a 

new and modern washery at this mine, 

as the old washery was getting in bad con- 

dition, and it was thought that with more 

modern appliances better results might be 
obtained. In the operation of the old 

plant, the particular needs of this coal 

and the best methods of preparing it for 

the ovens were well understood, so that 
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ground was available on the opposite side, 

it was decided to build the new plant en- 

tirely independent of the old plant so that 

building operations might be conducted 

without interfering in any way with the 

operation of the mine and of the old wash- 

ery. This plan was successfully carried 

out; the washery was built and the final 

connections to the new washery were 

made, putting it into commission and 

throwing the old washery out of com- 

mission without losing a single day’s out- 

put of the mine. 

The previous experience with the For- 

ester washery demonstrated that in order 

to get the best coking results the washed 
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when the new plant was decided upon, it 

was known just what the plant should be 

expected to accomplish. After a careful 

investigation into the various types of 

washeries in use in various parts of the 

country, it was decided to adopt Stewart 

jigs in this new plant, and the Roberts 

& Schaefer Company, Chicago, IIL, 
was given the contract to build the new 

washery complete. 

The new plant had to be so built as not 

to interfere with the regular operation of 

the mine. Since the old washery was 

built entirely on one side of the tipple and 

of 

SOUTH AND EAST ELEVATIONS OF WASHERY, SHOWING ENGINE ROOM AND RAW COAL B 

coal must be delivered to the ovens in as 

finely a pulverized condition as possible, 

and in addition it must be delivered to the 

It 

was, therefore, demanded that the washed 

the washed-coal 

bin finely pulverized and as free as pos- 

sible from water. How these conditions 

were met will best appear in the descrip- 

tion that follows: 

In order to prevent the losses of coal 

in the refuse, which hitherto had seemed 

unavoidable when the coal was ground to 

a fine state before washing, it was de- 

ovens in as dry a state as possible. 

coal be delivered into 
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cided to wash the coal in a relatively coarse 

condition; that is, from I in. square mesh 

down and then crush again after washing. 

Since there was a fairly good demand for 
a nut coal, a sizing screen for the un- 

washed coal was installed so that an un- 

washed nut coal might be made, and only 

that coal which had passed through a 

I-in. square mesh would be sent to the 

washery. 

CONSTRUCTION OF THE BUILDINGS 

There are two buildings comprising the 

washery; the washery proper, which con- 

tains the engines, jigs, elevators, etc., and 

the larry or storage bin, which contains 
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All foundations are con- 
crete, composed of one part cement, three 

parts sand, and six parts broken stone. 

The depth of the foundations is 8 ft. 

below ground level. The lumber entering 

into the construction of the buildings is 

fir, pine and native woods. The sides and 

roof are covered with corrugated steel. 

the washed coal. 

METHOD OF OPERATION. 

The run-of-mine coal is discharged over 

screen bars at the tipple, which are three- 

fourths an inch apart. That which 

goes through the bars is discharged into a 

of 
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6214-ft. elevator, which consists of a 

No. 126 roller chain fitted with 24x1ox1I- 

in. No. 10 continuous buckets. This ele- 

vates the coal to a three-size product re- 

volving screen, 6 ft. in diameter and 12 ft. 
long, fitted with wire cloth. This screen 
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the washed coal is clevated to a storage 

bin of 640 tons capacity, where it is dis- 

tributed into the bin by means of a con- 

veyer placed over the bin, consisting of 

%4x8x24-in. steel flights mounted on a 

steel roller chain. The washed-coal bins 

FIG. 3. GENERAL VIEW OF POWER HOUSE AND NEW WASHERY BUILD- 

ING AT HASTINGS, COLORADO ; 

rests on the nut and pea bins over the 

railroad track, and is for the purpose of 

taking from the slack, the pea and nut 

coal when it is desired to market the same. 

The coal which is to be washed is de- 

livered to a conveyer, which consists of 

double-strand No. 126 roller chain, fitted 

every 30 in. with 14x8x24-in. steel flights. 
This conveyer delivers the coal to a 120- 

ton raw-coal bin, from which it is spouted 

direct to three Stewart jigs, where it is 

washed. The washed coal is then sluiced 

to a revolving draining screen which is 
5 ft. in diameter and 20 ft. long, cov- 
ered with %-in. mesh wire cloth. This 

screen removes from the washed coal the 
bulk of the water and fine coal which 

drops to a primary settling tank under- 

neath, from which the fine coal is elevated 
to a horizontal drag conveyer operating 

over perforated plates, whence it is de- 

livered to the washed-coal elevator. 

The water from this settling tank over- 

flows into a sludge-recovery tank 12 ft. 4 

in. wide by 75 ft. long, which serves to 

clarify the water and removes therefrom 

the fine float coal where it is elevated to 
the horizontal drag conveyer previously 

mentioned, by a special washed coal ele- 

vator fitted with 30x12-in. No. 12 steel 

perforated buckets. 

The coarse coal from the jigs, which 

passes through the revolving draining 

screen, is spouted to a Stedman disin- 

tegrator, where it is crushed and deliv- 

ered to the washed-coal elevator. All of 
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the jigs to a conveyer which delivers it to 

a refuse bin from which there is an aéria] 
wire-rope tramway 2450 ft. long, which 
carries the refuse to a remote point where 
it is dumped. This tramway is capable of 

transporting 15 short tons per hour; the 

waste material weighs 120 lb. per cu.ft. 

This tramway was erected by A. Leschen 

& Sons Rope Company, of St. Louis. It 

works satisfactorily and removes the 

waste cheaply and quickly. 

The raw-coal machinery and crusher is 

driven by an Atlas four-valve engine, size 
16x22 in., generating 140 h.p. The washed- 

coal machinery is driven by an Atlas four- 

valve engine, size 15x20 in., generating 115 

h.p. The water from the sludge-recovery 

tank is pumped to a reservoir back of the 
jigs by an 8-in. centrifugal pump. All 

bins are lined on their bottoms with No. 
10 gage steel. Sluiceways are lined on 
bottoms with No. 12 and partly on the 

sides with No. 14 steel. 

The washed coal has been brought 

down to a point where the percentage of 

ash is less than when the old washery was 

operated. The refuse shows only a trace 

of coal. The fine crushing has been satis- 

factorily accomplished by the Stedman 
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FIG. 4. GENERAL VIEW SHOWING ARRANGEMENT OF THE VARIOUS SCREENS AND BINS 

are provided with steam-jacketed gates to 

prevent freezing in cold weather. 

AN AERIAL TRAMWAY Is USED TO 

DIsPosE OF WASTE 

The bone, slate, etc, is elevated from 

mill and this fine crushing, together with 

the extraordinarily dry condition of the 

washed coal, has permitted the making of 

a better grade of coke than had been pos- 

sible before the building of the new plant. 
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Coal Mining on the Retreating 
System 

By Harvey J. Netms* 

This method insures the operator a 
greater amount of coal than when the 
seam is worked advancing on the room- 

and-pillar sytsem. Since mining men 
in the United States now _ recognize 

that our supply of fuel is exhaustible, it 

certainly behooves all operators to mine 
every ton of coal possible. 

In this retreating system, the main en- 

tries are driven 50-ft. centers with cross- 

cuts every 100 ft. The middle entry, in 

the three-entry system, is used for the 

haulage road, being also a main intake 
airway. After turning a pair of butt en- 

tries off the main, the second crosscut, 

200 ft. from the last butt entry, should be 

a 45-deg. chute for motor haulage. 
The dotted lines on the main entry at 

the bottom of the butts show the posi- 
tion of the “parting.” The motor, hauling 

twenty-five 114-ton cars comes in the mid- 

dle main entry, swinging its trip of 

empties in the chute, the motor running 

up the straight where the drivers have 
stocked their loaded coal. The motor can 
then pull its loaded trip outside and the 
drivers proceed to distribute their cars, 

two drivers going in each butt entry. The 
drivers make two trips, while the motor 

makes one. 

Face ENTRIES ARE 1400 FT. APART 

The butt entries are driven on a go-deg. 
angle from the main entries, and at a 
distance of 1400 ft., they intersect a set 

of three-face entries running parallel to the 

main entries. The butts are driven 50-ft. 

centers, with crosscuts every 100 ft. This 

system of turning butts off the mains is 
an ideal one for haulage and ventilation. 

Instead of driving rooms off the butts 
beginning near the main entry, the rooms 

are started from the face-entry side’ and 
all coal is worked toward the main 
entries. 

Usually 60 ft. of solid coal is left to 
protect the face entries, and 60 ft. to also 

protect the mains. The rooms are started 

four at a time, and as soon as the first 
four have been driven 50 ft. the next 

four are started on both butts. The rooms 
are all driven on sights 90 deg. off the butt 

entry and driven 25 ft. wide for a dis- 
tance of 240 ft., there being a 15-ft. pillar 
left in each room. The crosscuts in the 

rooms are from 8o to 1oo ft. apart, and 

should be “staggered” across the different 
rooms so as not to make a weak place in 

the roof as would occur if the breaks were 

all opposite. 

Four Pats or Butr Entries Witt Pro- 

DUCE 1200 TONS OF CoaL DaILy 

After driving the rooms the full dis- 
tance, they should be cut over to the next 

*Mining engineer, Bentleyville, Penn. 

THE ENGINEERING AND MINING JOURNAL. 

room by the mining machine, the cut be- 

ing 20 ft. wide. The great advantage to 

be gained in this system is the method of 
not having work scattered all over a 

mining territory. Four pairs of butt en- 

tries mined, according to this method and 
in the condition shown in this plan will 

produce 1200 cars of coal each working 

day. 

In the plan shown, there are 32 “ma- 
chine” rooms working on the pair of 

butts, and requiring 32 men (loaders), 
two men having two rooms and working 
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FIG. I. GENERAL SYSTEM OF WORKING ON 

THE RETREATING ROOM-AND-PIL- 

LAR PLAN 

them together. It is the general practice 
to clean up one room at a time and so 

always have coal to load in one room or 

the other. Each machine loader receives 
six cars, thereby producing 192 cars per 

day. 

There are to pillars being robbed, and 

these produce 30 cars of coal, as the pil- 

lars are worked by one man. In some 

places, two men work the pillars. The 
“turn” in coal mines is such that a ma- 
chine loader receives two cars to the pick 
miner’s one, thereby equalling each other’s 
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wages, as pick coal costs about twice as 

much as machine coal. The chain pillar 
and stump will produce 12 cars per day, 

four men working these. The two butts 

produce 234 cars per day. 

THe METHOD OF VENTILATION IS SIMPLE 

The engineer can advance the work in 

such a standard way that his machine 

coal will always total to the proper 

amount. A mine foreman should find this 

an easy way to keep his men standardized, 

the machine loaders always having ma- 

chine places and the pick men pick places, 

thereby increasing the safety factor of his 
mine as his machine men would never 
have to do pick work. 

The ventilation shown by the arrow 
heads is the most practical to use; the 

splits are shown and also the overcast 

at the bottom of the butt entry, there be- 
ing a regulator in this overcast. The 

motor road is clear of doors on the main 

entries. The arrangement of chutes on 

the left side would be slightly different. 

The Rich Coalfields in 

New Mexico 

About two years ago all the public land 
in New Mexico supposed to contain coal 

was withdrawn from entry by the Presi- 
dent pending an investigation and classi- 
fication now being carried on by the 
United States Geological Survey. During 
the past few months the valuable coal 

beds in the vicinity of Raton have been 
investigated. The deposits here located 
have an area 15 miles wide, extending 

from Johnson’s Mesa westward to the 

mountains. 
Careful investigations, carried on by the 

United States Geological Survey, have 
shown that most of the coal contained in 
this field is a high-grade bituminous and 

of coking quality. 

GEOLOGY OF THE FIELD 

The field work done shows that the 
oldest geologic formation exposed at the 
surface near Raton is the dark-colored 

rock on which the town is built, a forma- 

tion known to geologists as the Pierre 

shale. The dark color of this shale has 

led some people to search for coal in it, 

but it contains no coal, though there are 

local indications that it may contain oil. 
Above the Pierre shale is a white, cliff- 

making sandstone, the rock may be seen 

in the cliff at Goat Hill, Raton. This is 

known as the Trinidad sandstone, and 

though in some places it includes layers 

of carbonaceous shale with thin beds of 

coal, it is not to be regarded as a coal- 

bearing formation. To the coal prospec- 

tor, however, it is of the greatest value as 
a reference horizon, as it immediately 

underlies the real coal-bearing formation 

throughout the Raton field. Its white 
color and the characteristic markings 
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locally known as “petrified corncobs” 
make it easily recognizable. The “corn- 

cobs” are supposed to be impressions of 

seaweeds. 

CoAL-BEARING RocKS 

Above the Trinidad sandstone is a 

coal-bearing formation, which varies con- 

siderably in thickness in different parts 

of the field. Near the mountains it is 

150 to 250 ft. thick and includes several 

beds of coal. In the vicinity of Raton it 

may be 20 to 50 ft. thick in some places 

and contains the Raton coal—the most 
important coal bed in the field; in other 

places, however, it has been eroded away, 

allowing the younger geologic formations 

to rest upon the Trinidad sandstone. In 
other words, after the sediments that 

contain the Raton coal were deposited, 

they were exposed to erosion and in some 

places were entirely removed. This may 

be seen near the Van Houten mine, where 

conglomerate rests directly upon 13 ft. of 

coal, while a quarter of a mile to the 

south, this conglomerate rests directly 

upon the Trinidad sandstone. The 

recognition of this interval of erosion is 
of great importance to the coal miner, for 

it explains why the coal is absent in cer- 

tain places where it might naturally be 

expected to occur. 

In many places along the outcrop of 

the coal-bearing formation is a deposit of 
conglomeratic sandstone or “pudding 

stone” that varies in thickness from.a few 

feet to several hundred feet. The lower 

part of this conglomerate, including peb- 

bles 5 in. in diameter, grades upward into 

finer material and finally to shales and 

sandstones that contain beds of coal 

scarcely less valuable than the lower or 

Raton coal. 

CoaL CHANGED TO COKE AND GRAPHITE 

During some period of volcanic activity 

after the coal beds had been formed, 

igneous rock was intruded into the beds. 

In some places this took the form of 

dikes. such as the “stone wall” at Raton; 

in other places it formed intrusive sheets 

thrust in between the beds. Where a 

comparatively small amount of this melted 

rock came in contact with the coal it 

changed the coal to coke, but where a 

large amount was injected, the greater 

heat transformed the coal into graphite. 

This transformation was effected over an 

area of several hundred acres in Red 

River Valley. 

During the coming winter analyses of 

the coal of the Raton region will be made, 

the fossils collected will be examined, the 

notes and other data will be studied, and 

a preliminary report will be issued, prob- 

ably in the spring of 1909, which will be 

obtainable free of charge from the Direc- 

tor of the United States Geological Sur- 

vey. Later, when the survey of the field 

has been finished, a final and exhaustive 

report will be published. 
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Colliery Notes 

Whenever it is practicable, the aband- 

cned portions of a mine should be venti- 

lated by a separate current of air, return- 

ing directly to the main return airway; 

this system prevents any accumulated 

gases being carried on into the workings. 

Natural air-bridges, that is, those built 

directly in the overlying or underlying 

strata, although costing more, are not so 

likely to be injured in the case of an ex- 

plosion. Natural undercasts are even 

safer than overcasts, but they have the 

disadvantage of being so easily stopped 

up either by water or accumulated débris. 

Much care should be observed in enter- 

ing a room or other working place where 

a body of gas has accumulated. The ex- 

plosive condition of the firedamp is usually 

more dangerous at the intake side than 

cn the return side, where the diffusion is 

more complete. For this reason it is often 

better to examine the air on the return 

side of the chamber, or brattice. 

For securing the top and sides in a 

mine, the batter of the legs in a timber 

frame should be about 2 in. per ft. of 

hight. When the bottom is soft and wet 

the timber frames should be set upon sills 

running either longitudinally or across the 

entry. To prevent the track slipping down 

the slope in a steep seam, it is advisable 

to use occasional long track ties lodged 

in hitches cut in the ribs. 

In sinking a shaft, a good light is neces- 

sary for the proper performance of the 

work; it is well to employ an electric 

light capable of being raised or lowered 

from the surface, and hung sufficiently 

high for safety. In addition to this light, 
it is advisable to have several good safety 

lamps hung near the men to test the at- 

mosphere for gases, which may at any 

time be given off from faults, or on ap- 
proaching a coal seam. 

All of the recent coal commissions ap- 

pointed by the different foreign govern- 

ments to investigate the depth at which 

coal can be mined, have agreed in their 

reports that the workable limit of a coal 

seam is 4000 ft. from the surface. At a 

depth of about 4000 ft., a temperature of 

nearly 98 deg., or blood heat, would be 

encountered. It is, of course, possible 

that the price of coal in future ages will 

be such as to justify the use of methods 

at present considered impracticable, so 

that coal beds lying below the present 

4000-ft. limit will be successfully mined. 

Engineers in England are at present de- 

voting much time and study to a solu- 

tion of the coal-dust problem. For some 
time past, it was the general belief in Eng- 

Jand, that the only remedy against coal- 

dust explosions was to spray the rooms 

and entries with water; there is at present 

a great difference in opinion concerning 

this plan, and as a consequence, attention 
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has been directed toward the discovery of 

an alternative remedy, which many en- 

gineers believe they have found in the 

use of stone dust. All experiments along 
this line so far have demonstrated that 
the effect of coal-dust explosions may be 
neutralized by using this stone dust. 

It is safe to assume that for domestic 

purposes, such as heating, cooking, etc., 

we consume in the United States about 

100,000,000 tons of coal per year. When 

we consider that 1 lb. of coal burned in a 

well-constructed steam-engine boiler will 

evaporate I gal. of water, and when we 

compare this result with the insignificant 

quantity of water which can be evap- 

orated by a pound of coal consumed in 

an ordinary kitchen stove, we will be able 

to better appreciate the enormous waste 

which takes place when coal is burned for 

culinary purposes alone. In warming our 

houses, more than 8o per cent. of the fuel 

value of each pound of coal is wasted; 

it is true, therefore, that our fuel sup- 

plies are not only unnecessarily lost in 

poorly devised systems of mining, but in 

burning the fuel after it reaches the 
market. 

There are at present several types of 

mining machines which are giving excel- 

lent service. Each style of machine has 

its particular advocate. One English en- 

gineer who has given the sybject much 

thought makes the statement that the “bar 

machine” is the coal cutter of the future. 

In his argument he gives the advantages 

of this machine as (1) The 

spiral bar and reciprocating motion bring 

out all the cuttings. (2) The bar works 

its Own way into the coal and needs no 

assistance by hand cutting. (3) It is not 

likely to be buried by coal as it will work 

its way out. (4) The coal can be 

spragged up to a few inches from the 

solid. (5) It will cut on either side of 

the machine. (6) The motor is gas- 

tight, therefore less liable to fire CHu. 

(7) It is claimed to require less power 

to drive it than other machines. 

follows: 

During recent years, a number of coal 

mines have been started on the codperative 
plan. Now comes the report from 

France that the largest codperative mine 

in that country has proved a failure. The 

mine was started in 1890 and a grand 

féte marked the inauguration ceremony. 

Three years later the managers of the 

mine quarreled and after considerable 

litigation, several of the founders were 

evicted from their positions; the remain- 

ing stockholders terminated their connec- 

tion with the Miners’ Union, which had 

cooperated in starting the mine. Up to 

the present time, mining has been carried 

on by shareholders and workmen, who 

were described as auxiliaries. At pres- 

ent there is no money to carry on the 

work and no further financial assistance 
can be obtained. The miners were in- 
formed that they would be responsible for 

finding their own wages. 
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New Steel Corporation Plant at Gary 
The Largest Steel Plant in the World. Handling Material from Iron 
Ore to Finished Steel on the Latest and Most Approved Lines 

SPECIAL 

The new plant at Gary, Ind., to which 

reference has frequently been made in the 

JourNAL, will be, when completed, the 

largest steel plant in the world, and will 
be equipped throughout in accordance with 

the latest and most approved machinery 

of every kind. It is built by the United 

States Steel Corporation, through a sub- 
sidiary concern known as the Indiana 

Steel Company, and is intended to fur- 

nish material largely for the trade of the 

central West and Northwest; as_ the 

Carnegie Works at Pittsburg are the pro- 

duction center for the trade of the East. 
The Gary Works are peculiar, in that 

they are not the outgrowth or enlarge- 

ment of older plants, as most of our great 

steel plants are; and therefore they could 

be planned on entirely new lines, includ- 

ing the latest practice, and generally ar- 

ranged to secure the best and most eco- 
nomical handling of raw and finished 

material. 

SITUATION OF THE WorKS 

The site selected is near the southern 

end of Lake Michigan, 23 miles southeast 

of Chicago, where a new town has been 

built, called Gary. The land owned by 

the company includes gooo acres, with a 

water front of 1%4 miles, having deep 

water enough to permit the docking and 
unloading of the largest Lake vessels. 

Iron ore, coal and other material can be 

delivered by water directly to the storage 

and distributing yards. The Grand Calu- 
met river, which empties into the lake at 

this point, has been converted into a canal, 

or harbor, 250 ft. wide and bordered 

with docks built of cement, which have a 

total length of nearly a mile. At the 

end of this harbor is a turning basin 750 

ft. in diameter. 

HANDLING ORE 

The plant for handling ore from the 

vessels consists of five Hulett unloaders 

and Hoover & Mason bridges of sufficient 

capacity to furnish material for the eight 

blast furnaces already built, each of which 
will deliver 500 tons of pig iron daily, and 

the eight additional furnaces yet to be con- 

structed. The bridge dumps the ore into 

large concrete ore pockets at the rear. 

From the pockets, which have walls 5 ft. 
to 8 ft. thick, with concrete bottom 5 ft. 

above lake level, the ore is taken, as re- 
quired, by grab buckets operating on 

bridges 498 ft. long, which are the largest 

ever constructed, rising to a hight of 85 ft. 

above the floor of the pockets. Each is 

equipped with clam-shells, carrying 14 

tons at a trip. By means of the bridges 

ore is conveyed to hoisting bins, divided 

by concrete walls spaced 87 ft. apart, 

which are built or laid out for nearly a 

mile parallel to the dock, and, with the 

pockets at the water line, have a present 

capacity of over 1,000,000 tons, sufficient 

to supply the furnaces during five months 

or more of closed navigation. With the 

completion of the bins this storage vol- 

ume will be about doubled. By means of 

auxiliary track facilities, provided for 

handling ore in and out of cars, the entire 

system is rendered mobile. From the bins 

the ore is taken by electrically operated 
larries and hoisted on skips to the tops 

of the blast furnaces. 
The ore bins and auxiliary apparatus 

were constructed by the Brown Hoisting 

Machinery Company of Cleveland, Ohio 

except the electric hoists operating the 

skips to the blast-furnace tops, which are 

of the Otis Elevator Company’s standard 

design for this service. 

STORAGE OF COKE AND LIMESTONE 

Storage of coke, coal and limestone wil] 

be provided for just west of the site of 

the mills at a point on the lake shore 

known as Stockton. These yards, which 

are shared with the Illinois Steel Com- 

pany, will be the largest of their kind in 

the West. Material is mechanicaliy 

handled here by means of unloaders of 

an improved revolving-conveyer type. 

having each a capacity of about 50 cars 

for a nine-hour day. These were built 

by the Hamilton Manufacturing Company, 

Columbus, Ohio. 

SHIPMENTS OF FINISHED MATERIAL 

Shipments from the works to almost 

any point can be readily made. The Bal- 

timore & Ohio and the Lake Shore & 

Michigan Southern are the railroads di- 

rectly passing the works; while the Chi- 

cago, Lake Shore & Eastern, a belt line 

owned by the Steel Corporation, provides 

connection with all the other railroads en- 

tering Chicago. When the site at Gary 

was selected, it was found that the main 

line of the Baltimore & Ohio and Indi- 

ana Harbor railways would run through 

the center of where the great mills are 

now located. It was therefore necessary, 

in order to build the plant at this par- 

ticular place, to change the location of 

these two roads, and also, in carrying out 

the general scheme of the Steel Corpora- 

tion, to alter the route of the Lake Shore 
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& Michigan Southern Railway. A new 
line was built for the Lake Shore and is 
now in operation by that road for a dis- 
tance of about 14 miles, the old tracks 

having been taken up. A new double 

track road was also constructed for the 

Baltimore & Ohio from Indiana Harbor 

to Millers, Ind., a distance of 12 miles, 

and one of seven miles for the Indiana 

Harbor road to take the place of its old 

line. These newly constructed lines have 
all been elevated through the city of Gary. 

The Chicago, Lake Shore & Eastern, 

which, as previously mentioned, is a sub- 
sidiary company of the Steel Corporation, 

has arranged to serve the steel plant with- 

out undue delays, by elevating its tracks 

over those of all of the other roads. 

TERMINAL YARDS 

The location of the plant, with direct 

access to all railroads, through the United 

States Steel Corporation’s own lines, re- 

quired classification yards. These are laid 

out on the plan known as the Kirk yards. 
They are designed to accommodate 15,000 

cars and interchange yards being built by 
connecting lines will hold fully 10,000 

more. In them the freight handled in and 

out of Gary will be made up into out- 

going trains or classified for switching to 
various parts of the steel plant. They are 

laid out on the unit system and up to the 

present time about one-half of the work 

has been completed. In addition to its 

trackage the yard now contains a loco- 

motive round house, car repair shops, 

sand houses, coal bunkers and fire pits for 

cleaning the engines. All of-the rolling 

stock of the Chicago, Lake Shore & East- 

ern will be cared for here. 

INTER-WorKS TRANSPORTATION 

Within the plant itself no feature has 

had more careful thought bestowed upon 

it than that of inter-works transportation. 

The lines from the railroads enter the 

mills at the southwest corner, through 

the Kirk yards, over nine main tracks 

crossing on a viaduct. These, upon enter- 

ing the grounds, branch out to the shops, 

rail mills, open-hearth furnaces and finally 

to the blast furnaces. To reach the fur- 

nace there is a long trestle carrying tracks 

at a considerable elevation, also trestles to 

the gas producers of the soaking pit build- 

ings, for the coal-handling system above 

described. Around the open-hearth build- 

ings there is a perfect network of tracks, 

crossing and recrossing, and on the charg- 

ing floor of each three standard-gage 
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tracks come in on a long embankment 

from the north. The chief end sought was 

to secure direct access to every part of 

the plant by the most available route, with 

no chance of blockades. 

On the the 

pockets are laid tracks upon which the 

dock and walls of ore 

ore unloaders and bridges travel, giving 

them a working range of nearly a mile 

along the blast-furnace fronts, and paral 

lel with these run four switch lines, en- 

abling ore or other material to be 

loaded directly into cars 

when shipment is to be made elsewhere. 

Along the tracks 

their full length, so that, when it is not 

un- 

from vessels 

ore-bins also extend 

desirable to move the great bridges, the 

ore can be unloaded directly into cars, 

required, shot into 

hoisted to the tops 

moved to any section 

the elevator boots and 

of the furnaces. 

The railroad system of the mills alone 

as a trackage of about miles, and 100 . 

the Kirk vards have 125 miles, making 225 

i Besides the large number of 

comotives of the Chicago, 

Lake Shore & E 
+ ee His snterscaed teathe 
tO hNandie tne inter-yvard tramec 

astern, there are required 

40 light 

locomotives of the type built by H. K. 
_— . “Amnanw . i r Porter & Company of Pittsburg 

In the ransportation and_ handling 

system of the plant large traveling cranes, 

up to 125 as well as jib 

cranes, ar These were sup- 

Engineering Com- 
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Company ance Machine Com 
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Heyl & Patterson of Pittsburg. These 

are for making pig iron and loading it 

directly on cars, if for any reason the 

open-hearth plants are unable to take care 

of the product of the blast furnaces, when 

the mills are not in operation, or if it is 

desired to send the pig to any other plant 

of the Steel Corporation. 

THE OpeN-HEARTH STEEL PLANT 

An important feature of this plant is 

that there will be no bessemer converters. 

All the steel will be made in open-hearth 

furnaces. There will be 84 of these fur- 

naces, arranged in groups, or units of I4 

each. Two of these groups are how com- 

pleted, and two more are under construc- 

tion. Each unit is in a separate building, 

all of the same construction. Each build- 

ing, lying upon monolithic concrete foun- 

dations, is 1200 ft. long and built in three 

spans, giving a total width of 193 ft., with 

104 ft. above the floor line. 

Instead 

rest of the 

a hight of 

Che charging floors are of steel. 

of being at right angles to the 

plant, the open-hearth buildings = run 

northeast and southwest at an angle of 25 

deg. This is an innovation intended to 

lessen the sharp curve of the railroad 

tracks which run through the buildings. 

At the 

structure for the 

north end of each building is a 

mixers, previously re- 

ferred to, winch 1s 120x860 ft. Phis 

also contains a pit for relining ladles. 

Parallel to the furnaces is a wing 24 ft. 

wide and running the entire length of the 

building, w oducers tor the 
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1 . + ; ° 
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furnaces will never be allowed to and the 

cool except for repairs, the daily capacity 

of each of the will be 70-ton furnaces 
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about 210 tons, giving, with one furnace 

down for repairs, a total of 3360 tons for 

each group daily. 

TREND oF DEMAND Is ‘Towarp OpEen- 

HEARTH STEEL 

The fact that the works at Gary is to 

be purely an open-hearth plant, empha- 

sizes the trend of the industry away from 

the bessemer to the open-hearth process, 

due to the greater reliability of the latter, 

at least in the making of steel rails. A 

held in 

New York some months ago, showed very 

conference of railroad officials, 

plainly how strong is the preference shown 

by the steam roads for rails made by the 

open-hearth process, and the same change 

of sentiment is apparent in structural 

circles. 

CHE Rai MILL 

In the rail mill 4000 tons of sieel rails 

can be produced daily; and in normal op- 
1 
| eration the mill is expected to turn out 

100,000 tons per month. The group of 
rail-mill buildings is about ooo ft. from 

the lines of the open-hearth furnaces. The 

18oo ft. long, and at main. structure is 

right angles to it is another building 600 

ft. long, with a width in a singl 

This 

furnaces, 

span of 

contains I2 soaking pits or 

each of which is supplied with 

from an Hughes gas independent me- 

chanical gas producer. The arrange 

ment here is such that ingots enter from 

the open-hearth furnace buildings along 

the entire length of one side of the pit 

building, the other side being reserved for 

the electrically 

which 

bugetes operated ingot 

transfer the heated ingots through 

rolls. 

has four holes 6x6 ft., and is provided 

stand of Each of the 12 the first 

with the 
swlingder ¢ 
Cviinaer ce 

equipment ‘of hydraulic 

vers and reversing air and gas 

valves of the Dyblic typ The ingots 

ce ire 20X24 in. iW ra { r long, weigh 

x §500 Ib. ea For the operation of 

the two ingot buegies, the Cutler- Hammer 

Compa Milwaukee, has developed 

mngen svstem ot contre ] OUK rd 

gainst the possibility of the operator 

ing ntused and, bringing both ingot 

bugel » the mill at the san tim 

hich would result in a collision. The 

rolling system provides guards 

st this contingency, at the same time 

ling the operator to stop the ingot 

bvggy at any of the pit The re tw 

S levers for the control of the tw 

| es. Each of these levers can be s 
’ if eight positions, one correspond 

ing to the 1 wall itself, six the six 

oaking pits, which each buggy serves, and 

suitable interlock be one off position. \ 

VC the twe ; mtrolling levers is pro 

vided which renders it impossible for the 

operator to throw both levers to the mill 

position at the same time, thus insuring a 

clear track for each buggy. 

The arrangement for receiving and 



December 26, 1908. 

handling coal through the gas producers 

consists of an elevated track upon whic 

the coal is received and conveyed to over- 

head storage bins; thence it is distributed 

to the various producers by means of a 

five-ton crane equipped with automatic 

scales. 

The rail mill is equipped with 12 

of roll trains, all operated at 

sets 

varying 

speeds by General Electric alternating-cur- 

rent motors. These are housed in a sepa- 

rate bay running parallel with the rolls 

The motors are 20 ft. in diameter aud have 

All 

of the motors are connected directly to the 

a speed of 83 revolutions per minute. 

roll trains by regular mill couplings. The 

aggregate driving capacity is 24,000 h.p. 

Although the motors are provided with 

flywheels and operate in one direction, 

provision is made for reversing in case 
of necessity. The control system has been 

worked out with the greatest nicety, all 

operations being under the instant control 

of the operator by means of a master 

controller. 

The first group of rolls consists of four 

stands of inills, each 

two of which are driven by a 2000-h.p. 

motor. 

continuous 40-in. 

They are arranged in tandem, re- 

quiring no manipulation from stand to 

stand. the 

between 

Here, as elsewhere through 

left 

successive sets of rolls to enable a quar- 

ter turn of the ingot or bloom to be made, 

plant, sufficient distance is 

so that it is worked equally on all sides 

The first two mills are at present equipped 

with 42-in. rolls, enabling 20x24-in. ingots 

to be used, four 

mills the ingot is sent to a 4o-in. three- 

After passing these 

high blooming mill equipped with lifting 

tables and arranged with a combined hy 

draulic and pneumatic balancing device 

This mill, which is operated by a 6000 

h.p. motor, gives the ingot five passes 

\fter being bloomed the ingot is sheared 
P 1 

Ill a 1Ox10-in. horizontal blooming shear. 

and the crop ends or butts are taken out- 

de of the mill by each 

bloom then goes through a 28-in. roughing 

butt conveyer. 

Wl, which is three-high and equipped 

with tilting tables. This mill has actually 

stands of rolls. ice The roughing stand, 

nwwever, is the only one that is three 

high, the other two stands being two 

high. The mill is driven by a 6000-h.p 

otor and gives the bloom three passes. 

\fter leaving the roughing mill the bloom 

es through a two-high 28-in. forming 

ill driven by a 2000-h.p. motor, receiv 

¢ but one pass. Then it is sent to fin- 

shing mills, which consist of five stands 

28-in. mills driven by two 6000-h.p. 

otors. After the dummy pass, the bloom 

is transferred to the first edging, which 

is in this same mill but the second stand, 

and turns table to 

the second edging, which is in line with 

the 28-in. roughing mill. 

back on an elevated 

It then travels 

by chain transfer to the lower tables and 

on the leading pass goes through a stand 
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which is also in line with the roughing 

mill and driven by the same motor and 

continues on to the third stand of the 28- 

in. finishing mill, this being the eighteenth 

and last pass. After the finishing pass the 

rail travels through to the saws, of which 

there are five provided, thus cutting four 

rails to length. , These four-rail lengths 

consist of half the ingot. As the capacity 

of this mill is 4000 gross tons per 24 

hours it will be seen that there must be a 

four-rail length sawed about every half 

minute. The saws are 42-in. blades, ar- 

ranged to be raised and lowered in unison 

by one controller from the hot-saw oper- 

ator. After leaving the hot-saw run the 

rolls pass over the usual cambering ma- 

chine and 100 ft. 

at present in- 

stalled, with provision made for an addi- 

These hot beds 

extend to the south of the mill proper. In 

the finishing-mill section they are of un 

usual 

are run on hot beds 

long, of which four are 

tional two, if necessary. 

design, being made of structural 

material and placed 8 ft. above the floor, 

allowing for an extraordinarily large air 

space to facilitate the rapid cooling of the 

rails. The finishing building is 1383 ft. 

long, central with the hot beds, and pro- 

vided with live rolls extending the entire 

length. The roller tables are equipped 

with stops and kick-offs to transfer the 

rails to the straightening presses, of which 

there are 16, built by the Hilles & Jones 

Company, of Wilmington, Del., these being 

of the usual type and motor driven. From 

the straighteners the rolls are transferred 

by the usual skids to three-spindle vertical 

drill presses furnished by Wm. Sellers & 

Company, of Philadelphia, which are also 

motor driven. These complete the rails 

From the drill presses the rolls 

transferred to a roller table, which 

the full length of the building 

and from which the rolls may be skidded 

for use. 

are 

extends 

to the loading beds immediately outside 

of the building. 

The principal machinery was built and 

installed by the United Engineering and 

Foundry Company, with the exception of 

the finishing department, which was 

erected by the Morgan Engineering Com- 

pany. For the lifting tables and transfers 

Westinghouse motors are used. 

The loading yard is provided with the 

usual inspection beds and two tracks, each 

about 1400 ft. the 

track system of the plant at both ends, 

long, connected with 

thus avoiding any unnecessary shifting. 

The 8o-ft. 

traveling crane for the entire length of 

yard is also served by ‘an 

the finishing department and by means of 

this the rails are placed directly on flat cars. 

All of the butts and scrap from the 

rail mill are loaded into cars from the 

conveyer above mentioned and_ carried 

back to the open-hearth furnaces. 

THe Bitter MILL 

The billet mill consists of four con- 
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tinuous stands of 40-in. blooming mills, 

each two of which are driven by a 2000- 

h.p. motor. After leaving these the ingot 

is turned end for end on a turntable and 

passes through a five-stand 32-in. con- 

tinuous mill, the entire mechanism of 

which is driven by one 6000-h.p. motor. 

At the end of this mill is placed a 12x12- 

in. horizontal blooming shear and also a 

1Ox10-in. vertical blooming shear, from 

either of which shears either sale blooms 

or blooms for the 24-in. mill immediately 

following may be sheared. The sale 

blooms are run out on hot beds on the 

other side of the building, where there 

is a loading yard equipped with overhead 

traveling cranes. Blooms intended to be 

further reduced after being sheared are 

sent through the 24-in. continuous mill, 

which consists of six stands driven by a 

6000-h.p. motor, reducing the blooms to 

4 or 5 in. square. At the end of the 24-in. 

mill is placed a roller table. The billets 

may be transferred to an 18-in. continu- 

ous mill to be further reduced or, if for 

sale, to a shear and from thence to over- 

head billet pockets from which they may 

be loaded directly into cars. 

For the 

taken 

skids, 

reduction of billets 

irom the above-mentioned transfer 

further 

the billets are run through an 18- 

in. six-stand continuous mill, driven by a 

6000-h.p. motor and equipped with flying 

shears, so that billets reduced in this mill 

(134 and 2 in.) may be run out on covered 

hot beds extending at right angles to the 

general direction of the mill into an ex- 

tension of the same billet loading yard as 

that provided for the 1to-in. and 12-in. 

sale blooms. Provision has also been 

made for the installation of an additional 

continuous mill for reducing 4-in. and 5- 

in. blooms to such small sections as the 

trade may require. This mill will be on 

the opposite side of the mill building from 

the 18-in. mill, thus providing additional 

capacity to take care of the enormous 

tonnage from the blooming mill proper. 

\ll of the machinery is electrically driven. 

The ingots for this billet mill are heated 

in 12 soaking pit furnaces of approved de- 

sign, arranged similarly to those adjoining 

the rail mill. Each of the pits in both 

buildings is supplied with gas from one 

independent Hughes mechanical gas pro- 

ducer built by the Wellman-Seaver- 

Morgan Company. 

An 

mill is 

o the 

handling of the scale. 

ally in a mill of this 

billet 

Usu- 

size the problem is 

a serious one, but here means have been 

provided by which all of the. scale from 

interestin feature of 

the 

the various mills is collected in a large 

pit extending for some distance along 

the side of the building, whence the scale 

can be removed at any time without in- 

terfering with the operation of the mills. 

ADDITIONAL MILLs 

The additional mills to be built are a 
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60-in. universal plate mill, which will be 

the largest of its kind in the world, and 

a 44x160-in. sheared plate mill. These 

two mills will each be served by a 32-in. 

slabbing mill. Further extensions to the 

Gary works include an axle mill, struc- 

tural mill and 18-in., 14-in., Io-in. and 8- 

in. merchant mills. 

The mill buildings are steel frame with 

brick sides and corrugated-iron roofings. 

The open-hearth, stripper and soaking- 

pit buildings have steel frames with cor- 

rugated sides and roofings. The struc- 

tural steel here and elsewhere in the 

plant was furnished by the American 

Bridge Company, supplemented by the 

Illinois Steel Company. 

OTHER SHOPS AND BUILDINGS 

In connection with the furnaces and 

mills of the steel plant proper there 

have been erected a group of buildings 

of general utility, consisting of a ma- 

chine shop, foundry, boiler shop, black- 
smith shop, pattern and carpenter shop, 

pattern storage building, roll shop, elec- 

trical repair shop, brick storage house 
and a well equipped general storehouse. 

These shops are of steel frame construc- 

tion with brick walls and concrete tile 
roofing. There has also been provided 

a yard locomotive house, which is rect- 

angular in shape, with tracks running 

through on an angle from one side to 

another, thus avoiding the use of a 

turntable. 
Of these buildings probably the most 

interesting is the foundry, a structure 400 

ft. long by 136 ft. in width, divided into 

three spans, 60, 40 and 36 ft. wide. It 

has two cupolas for iron castings and 
open-hearth furnaces for 

steel castings, and is served by eight 

cranes of capacities ranging from five to 

50 tons. 
The blacksmith shop is also note- 

worthy for the improved appliances 

which it contains. It houses boilers to 

generate steam for operating the steam 

hammers and heating the shops in this 

group. 

two 25-ton 

UTILIZATION OF GAS FOR POWER 

Two important and remarkable fea- 

tures of this plant are the use of electric 

power throughout; and the generation 

of this power, in large part, by the 

utilization of the gases from the blast 

furnaces. This power plant is much the 

largest of this type ever erected, and a 

description of it is reserved for a future 

article. 

CAPACITY OF THE PLANT 

With the furnaces already completed 

or nearly finished, the Gary plant will 

be. able to turn out 2,700,000 tons of fin- 

ished steel yearly. With the additions 

planned this capacity will be increased to 

4,000,000 tons. This will be an addition 

of nearly 20 per cent. to existing ca- 

pacity. 

ProvisION FOR Future GROWTH 

As previously mentioned, the plant has 

been designed upon the unit system, thus 

providing for a healthy growth, with- 

out tearing down and rebuilding. Future 

blast-furnace installations will be made 

on land redeemed from the shallows ad- 

jacent to the harbor, as a certain amount 

of filling in can profitably be done with 
the noncombustible material other than 

slag. The slag will not be available for 

this purpose, but is to be granulated and 

shipped to Buffington, a few miles west, 

for making into portland cement by the 

Universal Portland Cement Company. 

THE Town oF GARY 

Adjacent to the works the company 

has laid out a town for the accommoda- 

tion of its employees. This is to be a 

model town, carefully planned and well 
provided with all necessary public utili- 

ties, such as water, gas, electric lights 

and trolley lines. The plans are on such 

a scale that the town will eventually be 
able to house 25,000 people. Owing to 

the situation of the plant, it was neces- 

sary for the company to undertake this 

work. 

Monel Meta 

Attention has been called to this alloy 

recently by its use in the sheet form in the 
roof of the new Pennsylvania railroad 

station in New York. This roof is cov- 
ered with sheets of Monel metal, which 

was adopted after many tests in prefer- 

ence to copper or other metal. It is laid 

in the same manner as copper sheets 

would be, and the sheets are bent, cor- 

rugated and joined without difficulty. The 

sheets are fastened with nails made of 

the same alloy, which have been found 

best adapted for the purpose. 

Monel metal is an alloy containing 
about 70 per cent. nickel and 30 per cent. 

copper. It is a natural alloy, being smelted 

and refined directly from nickel-copper 

matte produced from ores of the Sud- 

bury district in Canada. The metal is 

made at the Orford Copper Company’s 

works at Bayonne, N. J., and is intro- 

duced by the International Nickel Com- 

pany, of which the Orford company is a 

subsidiary. The furnacing and refining of 

the matte involves only the removal of im- 

purities and the reduction of the iron 

which is contained in the matte to a very 

small proportion, 1.5 per cent. being the 

maximum. 

Monel metal has a high tensile strength, 

the tests showing much higher results 

than those goven by nickel steel. The ac- 
companying table gives the results of a 

number of tests, the figures being in 

pounds per square inch. 
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TESTS{OF .MONEL METAL. 

Rolled, 
Rolled Annealed 

Rolled, and and 
Annealed. Cold 

Drawn. 

Tensile strength, lb. 108,750 109,500 107,000 
Elastic limit, Ib..... 80,000 82,500 98,000 
Elong. in 2 in., %.... 27.0 28.5 20.0 
Contr’tion of area, % 51.1 53.3 51.4 

fC —CASTINGS,— ~ 
Grade B. Grade C. Grade D, 

Tensile strength, 1b. 85,000 65,000 70,000 
Elastic limit, lb..... 40,000 25,000 30,000 
Elong. in 2 in., %.... 10.0 30.0 20.0 
Contr’tion of area, % 14.0 35.0 25.0 

The sheets used in the roof above re- 

ferred to were rolled in the Vandergrift 
mill of the American Sheet and Tin Plate 
Company. Owing to the hardness of the 

metal, it was found more difficult to roll 

Monel than steel sheets. More power 

was required, and generally more passes 

to bring them down to gage. It is prob- 
able that a special mill will be required 

for this purpose. 

Experience so far with Monel metal 
shows that it possesses many good quali- 

ties. It resists corrosion, takes a fine 

polish, and possesses in a high degree the 

qualities of metallic nickel. It is applied 

to many purposes. Among others, per- 
forated sheets for mining screens have 

been tried, some 60 or 70 tons having been 

furnished up ta date. These have been 

found to wear much better than any other 

metal yet used for the purpose. Other 

uses will doubtless be suggested. Experi- 

ments in drawing and using wire are now 

being made. 

Notwithstanding the high nickel con- 
tent, the metal is placed on the market at 

about 2c. per lb. above the current price 

of copper. This can be done because the 

process of separating the nickel from the 

copper is not required; the alloy, as above 

stated, being made directly from the 

nickel-copper matte. There seem to be 

many purposes to which Monel metal can 

be advantageously applied. 

Production of Diamonds 

When its new plant is running, says a 

recent issue of The South African Mining 

Review, there is every prospect that the 

Premier company will be producing dia- 

monds at the rate of 3,000,000 carats a 

year, an output of 7,000,000 loads of ground 

in excess of the quantity actually treated 
by the De Beers company in 1907. The 

estimate of working costs is about $1.50 

per carat, as against the Kimberley and 

De Beers expense of about $s. 

As the future of this industry depends 

upon high prices for diamonds, any at- 

tempt on the part of this company, says 

the Review, to popularize diamonds would 

effectively remove the general hope that 

with the return of prosperity in America, 

the output of De Beers and other companies 

would again sell at the old high prices, 

and the inevitable result would be the 

“vulgarization” of diamonds. 
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Examining and Fitting up a Hydraulic Mine—I 
Methods of Examination and the Placing of Pipe-Lines, Receiving 
Reservoirs, Drain Tunnels and Sluices'Are Discussed in This Instalment 

B Y H. 

In this article I will present a brief re- 

view of the methods of hydraulic mining 

that were so successfully applied for many 

years in California, where these methods 

originated because they solved a problem. 

Hydraulic mining is so simple a process 

that its utilization in mining will always 
remain an alluring expedient, and where 

the requirements for its successful opera- 

tion exist, it seems almost a calamity to 

the commonwealth that it should have 

ceased to be the great industry that once 
it was. Indeed it is not unreasonable to 

assert that with an intelligent study of 

the physical surroundings it should be pos- 

sible now, under certain conditions, of 

course, to make practical use of hydraulic 

mining on a large scale in California. 

While I do not intend to enter into any 

of the arguments and discussions that 

have been made so often, both before and 

since the time that hydraulic mining was 

enjoined in the most promising part of 
California, it does seem to me as though 

our technical men, our engineers and scien- 

tists should not give up all hope of an 

ultimate solution of this problem of re- 

habilitation, a problem so worthy and de- 
serving of the keenest study. 

EXAMINING A HypDRAULIC MINE 

Hydraulic mining consists of excavating 
and washing gravel by water under pres- 

sure through sluiceways provided with 
rifles for catching and saving the gold. 

To make profitable use of this method it is 

essential to have a large volume of gravel 

containing sufficient gold, an adequate 

grade to utilize the sluices properly, dump- 

ing facilities for the disposal of the 

tailings, ample water under effective pres- 

sure for breaking down and washing off 

the material, and a supply of timber for 

building sluices for other purposes. 

In making an examination of a hy- 
draulic mining property a general view of 

its situation, conditions and capabilities 
should be taken from the more elevated 

points in its vicinity. If the view from 

these higher elevations is not too much 

obstructed it should be possible, with an 

aneroid and with a hand and slope level, 

to ascertain the general conditions and 

adaptability of the locality for the purpose. 

This means an approximate determination 

of hight, length, width and amount of the 

*Mining engineer, 1414 Filbert street, Oak- 
land, Cal. 

Notrr—aAn abstract of a paper read before 
the Technical Society of the Pacific Coast, 
and published in the Journal of the Associa- 
tion of Engineering Societies, October, 1908. 
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deposit to be handled, and its general 

trend; the elevation of the bedrock of 

the channel or bottom of gravel deposit 
to be worked; the outlets and dumps for 

tailings, their relations to the hight of 

the channel and the distance therefrom; 

the conditions and facilities for disposing 

of the tailings ; the elevation, length, grade, 

required size, etc., of the sluices; the 
amount of water available, and the facili- 

ties for bringing it to the mine for eco- 

nomical and effective use; practical reser- 

voir sites, both for storage, if necessary, 

and for receiving and distributing the 

water; available timber for building 

sluices and for general use; facilities for 

transporting the necessary material and 

supplies needed; labor conditions, climate, 

etc. 

DETAILED EXAMINATION 

If the view from these elevated posi- 

tions should be too much obstructed to 

obtain the general outlook needed to form 

an opinion, and if no impossible condi- 

tions have been previously encountered, 

then more elaborate surveys may be nec- 

essary for obtaining this required infor- 

mation. 

If this preliminary work shows no in- 

surmountable obstacle and all features 

appear reasonably good, then a more ex- 

tensive and detailed examination should 

be started; commencing first with the title 

to the property. If this is found perfect, a 

very careful and exhaustive test of the 

deposits as to their value, extent, location, 

character, etc., and as to the elevation, 

formation, position and nature of the bed-- 

rock of the channel, or the bottom of the 

deposit to be worked should be made. 
The preliminary examination will have 

indicated whether the deposit should be 

tested by means of shafts, bore-holes, tun- 

nel or cuts. 

Many and numerous samples should be 

carefully selected from all sections, or, 

at least, from a sufficient area, in order 

to enable one to arrive at a general ave- 

rage value; the extent of the entire de- 

posit and the elevation of the bottom of 

such deposit should also be taken into 

account. A diagram should be made 

showing the point from which each 

sample was obtained. All the samples 

should be marked and carefully weighed; 

they should be washed by pan or by 

rocker, and the amount of the gold found, 

after being tabulated, should be finally 

entered upon the plan at the proper 

position. 

G HUA M* 
If water in sufficient quantities can be 

obtained for the purpose, and conditions 

are favorable, an excellent method is to 

work off a measured section of the deposit 

by piping, or ground sluicing through, or 

by shoveling it into small sluiceboxes 

prepared for this test. This, however, 

while giving a larger and consequently 

a better general average value than the 

pan or rocker test, may not be so reliable, 

owing to the greater difficulty in prevent- 
ing a falsification of the natural condi- 

tions of the deposits, and this may call 

for an additional check. 

The thoroughness, care and caution ob- 

served in determining the extent and 

richness of the deposit, and in ascertaining 

the position of the channel, bedrock or bot- 
tom of the deposit, are of the utmost impor- 

tance, for the success of the whole under- 

taking is centered in and dependent almost 
entirely upon the reliability of these tests; 

all the future examinations will be gov- 

erned by and related to them. 
When the results of this investigation 

have been satisfactorily verified, sufficient 

information as to the bedrock conditions 

should have been obtained to enable one 

to establish the elevation of the upper 

end of the sluice. 

If all these preliminaries prove satis- 

factory, the next step should be to in- 

vestigate the available outlet or outlets, the 

dumpage facilities, and the character of 

the bedrock or other ground through 

which the sluice will pass, whether by 

cut or tunnel. All these details must be 

thoroughly examined. 

The elevation, the grade and the pave- 

ment of the sluices are of paramount im- 
portance, for the steeper the grade and 

the smoother the pavement, the greater the 

volume of fine material, and the larger 

the quantity and the sizes of stones and 

boulders that can be run off with a given 

amount of water. Most large hydraulic 

mines do not have fall enough, and are 

compelled, by their conditions, to be 

worked on inadequate grades. The deter- 

mination of the elevation and grade of the 

sluice will depend upon the elevation and 

general condition of the available dump 

for the tailings, and also upon the relative 

positions of dump and deposit as to hight 

and distance between them, as well as 

upon the amount ‘of material to be de- 

posited in the dump. 
If the tailings can be discharged into 

either a torrential stream of sufficient size 

and current to run them away immediate- 

ly and effectually, or a ravine or channel 
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of ample grade or fall to carry them off 

in their own water; or, if they can be 

discharged over a precipitous place where 

they will never accumulate high enough 

to back up into the sluices, the disposi- 

tion may be considered ideal, and the 

elevation of the lower end of the sluice 

may be established at once. 

But if the tailings must be discharged 

into a place where they will accumulate 

detrimentally, it will be necessary to place 

the sluice high enough to prevent the tail- 

ings from backing up into the sluice, 
choking it and rendering it unfit for 

further operations on that grade. 

To establish the proper elevation for 

the lower end of the sluice under such 

unfavorable conditions of dump, surveys 

are to determine the storage 

space available below the grade of the sluice 

and to obtain an estimate of the amount of 

material to be washed off and the propor- 

tion that will remain in the dump. If 

the ordinary conditions make the slope or 

grade too small, it may be possible to 

place the dump end of the sluice at a low- 

er level and to utilize a giant near the 

outlet to elevate or stack up the tailings 

on one or both sides of the line of the 

sluice, to be extended as the dump be- 

comes filled; or, the upper end may be 

placed at a higher level with the instal- 

lation of a hydraulic elevator to lift the 

water and gravel into the head of the 

main sluice. Either one of these arrange- 

ments—giant at the dump end or hydrau- 

lic elevator at upper end of the sluice— 

will provide a steeper grade. 

necessary 

Tue HypravuLic GIANT 

A hydraulic giant or monitor is a device 
attached to the end of the mine pipe-line, 

by which the stream may be controlled in 

direction. It consists of a metal tube 

so fixed to the pipe by flexible joints as 

to be moved readily in both planes. The 

tapering nozzle end varies in diameter 

from 4 to 9 in. and has a deflector attached 

at its extremity for the purpose of direct- 

ing the stream readily to the proper point 

of attack. The hydraulic giant is the main 

implement of the hydraulic miner, and its 

successful development has made the pro- 

cess of hydraulicking what it finally be- 

came. 

water, a 
It places a powerful stream of 

confined force of great magni- 

tude, at the immediate disposal of the 

operator, who utilizes this force by direct- 

ing it, according to his judgment, to the 

point of attack. 

The width and the proportions of the 

sluice are governed principally by the 

yume of water to be used, and. to a 

eX if, by the character of the 

l be washed, sand and fine 

requiring a wider sluice, while 

boulders should have a narrower 

one for a given quantity of water. For 

washing fine material and sand the fol- 

lowing ths for sluices under varying 
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amounts of water will answer: For a 3-ft. 

sluice, 200 to 600 miner’s inches; for a 

4-ft. sluice, 400 to 1,200 miner’s inches; 

for a 5-ft. sluice, 1000 to 2500 miner's 

inches; for a 6-ft. sluice, 2000 tc 4000 

miner's inches: for an 8-ft. sluicc, 3000 

to 5000 miner's inches; fer a 10-ft. sluice, 

4000 to 7000 miner's inches of water. If 

the deposit contains many large boulders, 

the above proportions of water should be 

increased 10 per cent., or perhaps more. 

The “miner’s inch” varies greatly in dif- 

ferent localities and is here assumed as 

equivalent to 1'2 cu.ft. per minute 

Most hydraulic mines contain more or 

less fine gold which cannot be saved with 

the ordinary sluices, no matter how well 

the sluice is paved or how carefully it fs 

manipulated. Under such circumstances, 

if conditions make it possible, one or 

more undercurrents should be used. The 

undercurrents should be placed near 

and below the lower end of the main 

sluice, for the reason that by placing them 

midway fully 5 ft. of the available grade 

will be lead the 

water and tailings from the under-current 

back into the main sluice again. 

sacrificed in order to 

An undercurrent is an enlarged portion 

of the sluice; its construction is described 

later in this article. It is used for the 

purpose of receiving the finer material, 

containing the fine gold which would es- 

cape without this precautionary measure, 

together with a certain quantity of water. 

Since in the undercurrent the water is 

spread over a greater surface, its speed 

of flow is diminished; this slower current 

allows the smaller particles of the gold to 

settle in the rifles more readily. 

WATER SUPPLY 

The supply of water available for work- 

ing the property should be thoroughly in- 

vestigated. The total quantity of water, 

the amount of the regular and constant 

supply, the hight at which it may be de- 

livered at the mine, the length and the 

proper grade of the ditch necessary to con- 

vey the water, the character of the ground 

over which the ditch line or lines will 

pass; the necessity for flumes, the supply 

of timber for building them as well as for 

other purposes; the necessity of using 

pipe-lines for crossing ravines or depres- 

sions and their length, size, pressure, etc., 

are features that require detailed inquiry. 

If the supply of wateris limited during 

the dry season, a survey of the drainage 

area and the for 

reservoirs will probably be necessary. 

available sites storage 

The 

conditions of the drainage area and the 

ability of the soil to retain water should 

be investigated, as well as the annual rain- 

fall and how this is distributed through 

the different seasons of the year, so as to 

see during what months in the year water 

will be available for working the deposit. 

The grade of the ditch should be as 

steep as permissible, taking into con- 

December 26, 1908. 

sideration the hight at which the water 

is required at the mine and the nature 

of the ground traversed by the ditch. 

In order to avoid the cutting or eroding 
action of too swift a current, the grade 

should be accommodated to the nature of 

the material 

passes. 

through which the ditch 

RECEIVING RESERVOIRS 

One or more receiving or distributing 

reservoirs are very essential; their capa- 

city will depend upon the character of 

the deposit to be worked and the tacilities 

for handling it. 

If there is a wide face to the mine, so 

that washing can be carried on at several 

Afferent points independently, or if there 
is little pipe clay and few boulders to 

handle, and the material is easily broken 

down and washed; if there are no hard 

bedrock cuts to excavate, and if the main 

line ditch is short and there is ample 

storage above the ditch line, then a small 

receiving reservoir will answer. But if the 

face is narrow and contracted, and there is 

much pipe clay to be broken, or many 

boulders or stumps that require blasting 

and removal; or if there is much hard bed- 

rock to be shot away, and there are no 

storage facilities above the ditch, then re- 

ceiving reservoirs of large capacity should 

be provided to prevent waste during the 

interim of cleaning up, shifting the giants, 

removing boulders, etc., or while doing 

other work around the mine. One of the 

receiving reservoirs should be near the 

head of the mine pipe-line, so that the 

water may be quickly regulated for the 

giants or turned off without waste in case 

of accidents or other causes. 

PIPES FOR THE MINE 

The pipes that lead the water to the 

giants at the mine should be of ample 

capacity for carrying, without undue fric- 

tion, the entire quantity to be used; sel- 

dom, if ever, is it good practice to run a 

portion of the water for the sluice over 

the bank. The pressure should be such as 

to allow the giants to be operated at a 

safe distance from the face, so as to pre- 

vent them from being injured or buried 

by the falling bank, and yet to exert suffi- 

cient force to undermine the bank rapidly 

enough to insure an 

gravel for the sluices. 

It frequently happens that the lower 

ample supply of 

portions of the bank are so compact or 

so cemented that sufficient stream pressure 

cannot be obtained to cut it speedily 

the sluice; other 

will then have to be used. In 

enough to supply 

methods 

such an event, it may be possible to get 

an ample supply of material for the sluice 

by piping above the hard gravel into a 

softer stratum, and far enough ahead to 

insure the safety of the giant from 

caves; the giant may then be brought 

closer to the bank, where it can exert 
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sufficient force to remove the remaining 

hard portion. While it may not be pos- 

sible to cut this stratum fast enough to 

supply the full capacity of the sluice, pos- 

sibly one giant can be working on this 

hard part of the bank while another giant 

furnishes the remainder of the gravel sup- 

ply from a softer or caved portion of the 
bank. 

Sometimes this hard material has to be 

loosened by blasting. This can be done 

by working the loose top off first and then 

blasting the remaining portion by means 

of drill holes, shafts or drifts; or it may 

be preferable to blast the entire face by run- 

ning powder drifts into the bank at the 

bottom, with cross drifts at right angles 

at their inner ends. In this case the pow- 

der is placed in the cross drifts and the 

main drift tamped solidly with dirt be- 

fore exploding. 

The latter method of blasting the entire 

bank, while frequently resorted to in the 

earlier days of hydraulic mining, when 

small streams of water were used, is now 

seldom necessary, for the large streams 

of water under high pressure now used 

are generally able to overcome the diffi- 

culty. 

DETAILS OF INSTALLING THE PLANT 

In discussing the 

ination 

preliminary exam- 

enough has been said to point 

to the fact that the arrangement of the 

sluice becomes one of the most impor- 

tant elements in the fitting up of the 

mine, for no problem requires better judg- 
ment and more careful thought than the 

establishment of the grade, which is de- 

termined by the beginning and end ele- 

vations of the sluice and the distance be- 

tween these two points. 

Generally the principal difficulty in hy- 

draulic mining is to provide an efficient 

carrier to convey the tailings to the lo- 

cality of that 

will always perform its many important 

functions with the least interruption and 

loss of time. 

It will be instructive, therefore, to dis- 

cuss the practical installation of a sluice 

with more detail, referring to the pre- 

ceding statements for a knowledge of 

the general principles that must guide one 

in determining the practical and eco- 

nomical possibilities, and also in studying 

the topography for the selection of the 

line. 

disposition—a_ conveyer 

THE SLUICE. 

Practically the sluice is nothing more 

or less than a flume of special design, 

built for the purpose of conveying water, 

which is, again, the conveyer of gravel 

containing a valuable metal that must be 

segregated from the mass and saved by 

making use of its greater specific weight. 

The available 

a width of 

cross-section may have 

from 2 to 12 ft. or even 

more, and a hight of from 2 to 4 ft., ac- 

* 
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cording to the volume of water used; it 

is made up of the sill, the posts and the 

side braces, the lining of floor and sides, 

and the walking plank on each side. There 
are no cross caps. The sluice contains 

the floor device for catching the precious 

metal, which, although almost primitive 

in its mechanical simplicity, is very ef- 

fective and has been in use in one form 

or another from the earliest time in the 

history of gold washing. It consists of a 

pavement (which may be of wood, or of 

stone, or even of iron; in fact, of any 

suitable material), so placed and arranged 

that the greatest amount of gravel may 

be effectually conveyed over its surface; 

at the same time, since it must afford 

the gold an opportunity to leave the gravel 

and sand with which it is moving, numer- 

ous pockets, or receptacles, for catching 

the gold must be provided between the 

blecks. 

In constructing the sluice, great care 

must be taken that the grade be uniform 

throughout its length; a short section of 

lighter grade will govern the transport- 

ing power of the material for the entire 

length of the sluice, while a section on 

a steeper gradient will cause a more 

rapid wear of the pavement, and this may 

necessitate a change or renewal of the 

pavement on the steeper grade before it 

is really required on the rest. 

A straight sluice is an ideal one, but 

this is not always practicable. In making 

turns or bends in a sluice, great care 

should be taken not to make angles so 

sharp that the flow of water is thereby 

retarded or the surface of the water un- 

duly disturbed, for that will cause a stop- 

page of the material, thereby choking up 

the sluice. Where an abrupt bend is un- 

avoidable, it must be so constructed that 

the current will adapt itself to the turn 

and retain its velocity and smooth water 

surface. This can be accomplished by 

cutting the sluice boxes into such lengths 

that a short turn may be effected by small 

deflections at several joints. 

Where proposed turn cannot be 

made with the full length (12 ft.) of the 

boxes, by giving each box a 5-in. turn, the 

boxes may be made in shorter lengths, 

say 6 ft., each having a 4-in. turn; if 

necessary to make a still shorter curve, 

the boxes may be made 4 ft. long, each 

the 

with a 3%-in. turn; even shorter lengths 

may be used if necessity requires it. At 

both ends of a curve the turn should be 

eased, 

The outer curve, or that of the longer 

should be little 

the inner one, say % to possibly as much 

radius, raised a above 

as 34 of an inch per foot of sluice width, 

at the same time increasing the grade a 

little to overcome the check. Around a 

very short should be 

increased as much as T5 per cent., or pos- 

With this 

precaution few instances are likely to oc- 

turn the gradient 

sibly a little more than that. 
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cur where a turn cannot be successfully 

made without sacrificing more than a few 

inches of the available grade. 

The hight of the sides of the sluice will 

depend upon the hight and condition of 

the ground through which it passes. If 

the sluice is to be in a deep cut, in hard 

ground, high sides will be unnecessary, 

and 30 in. may be enough. This will not 

only save lumber, but it will also prevent 

a heavy strain on the sluice bottom, and, 

in the case of cleaning up and changing 

the pavement, it will afford a handier op- 
portunity for piling the loose blocks on 

the top, which is so much easier to reach. 

If a sluice placed in a deep cut through 

hard material should fill to overflowing 

because the gravel is run into it too 

quickly, or if it be obstructed in any way 

so as to cause an overflow, the water will 

return to the sluice without aid as soon as 

the flow of the gravel is reduced or the ob- 

struction removed. On the other hand, 

if the ground of the outer cut is soft and 

liable to be eroded by the created current, 

or if it lie lower than the top of the 

sluice, care must be taken that the sides 

are high enough to prevent any overflow 

during an obstruction, for if this should 

occur in a case like this, even to a slight 

extent, while the sluice is fully charged 

with material, it would cause a conges- 
tion, and unless the flow of gravel from 

the mine be checked immediately, the 

entire head of water will overflow the 

sides, and it cannot be brought into the 

sluice again until the gravel is removed, 

which will cause a long and expensive 

delay. 

PREPARING THE BED FOR THE SLUICE 

Where the sluice is to be laid in a 

deep open cut through ground loose 

cnough to be hydraulicked, if the nec- 

essary quantity of 

under 

water is at hand 

adequate pressure, it will prove 

economical both as to time and _ cost 

to utilize a giant in preparing the bed 

for the sluice. If water is available, 

but without pressure, recourse may be had 

to ground sluicing. The bed may be pre- 

pared in this way by getting it almost 

down to the proper grade and finishing it 

by hand labor subsequently. Where there 

is a large amount of material to be re- 

moved in this manner in order to pre- 

pare the bed for the sluice, a section may 

be hydraulicked or washed off and the 

sluices built therein and paved; it may 

then be possible and practicable to work 

off another section of the ground through 

the sluice already completed. In this 

way the may be and 

continued until the field of operation is 

sluices extended 

reached. 

TUNNEL 

In opening up a mine, a drain tunnel 

for the necessary, 

with a shaft at its head for the purpose 

sluice is sometimes 
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of washing the material through it into the 

sluice in the tunnel. 

The tunnel should be of sufficient width 

to afford room to place the loose pave- 

ment upon the top of the sluice while 

cleaning up and changing it. While it is 

possible to place the loose pavement on 

the bottom of the sluice during the clean- 

up, this makes the work awkward for the 

blocks must be shifted several times before 

completing the clean-up. If the head of 

a sluice tunnel is in deep bedrock, or if a 

shaft is used for any length of time in 

running material through it,-the portion 

that is subjected to continuous wear and 

tear for long periods should be securely 

timbered and lined to prevent its ultimate 

destruction. Should the bottom of the 

shaft be in soft ground, liable to be eroded 

by falling water and material, it must be 
securely timbered to prevent undermin- 

ing at its lower end. If the bedrock be 

very soft, it may be necessary to extend 

the timbering of the shaft downward a 

few feet below the bottom of the sluice. 

The bottom needs no protection other 

than to prevent the sides from caving. 

In order to prevent a choking of the 

tunnel from an over-supply of gravel, at 

the shaft the tunnel should be 3 to 4 

ft. higher than the ordinary hight, and 

from there should taper to the normal 

hight of the main tunnel in about 50 ft. 

If the tunnel is to be continued past the 

shaft, it will prove expedient to place the 
shaft to one side of the tunnel and far 

enough from it so that the shaft may be 

utilized for washing the material, or for 

running waste water through it without 
endangering the sluice after its extension 

ahead and beyond the shaft. This can 

be done by running a short drift from 

the main tunnel and placing the shaft at 

the head of this branch. 

The main tunnel should be extended 

ahead at opportune times and another 

shaft constructed to be in readiness for 

continuing the washing without delay 

when the cuts from the former shaft lose 

their grade, become too deep in the bed- 

rock or too long to justify their farther 

extension. 

If, in placing the sluice in the tunnel, 
there should not be sufficient room to al- 

low the loose pavement to be placed on 

either side while cleaning up, the sluice 

should be placed close to one side, so as 

to leave all the space on the other side. 

DRAINS 

If there be a large quantity of seepage 

water from the mine, it sometimes is well 

to construct a drainage box for conveying 

this water during the time that the pave- 

ment is replaced. This drain may be lo- 

cated on the outside of the sluice, its 

upper elevation even with the top of it. 

While this will require a high temporary 

dam to raise the water into the drain at 

the upper end of the section to be cleaned 

up, it has the advantage of clearing eas- 
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ily, while clearing would be difficult with 
a closed drain placed on a level with the 
bottom of the sluice, as is sometimes 

done. Unless there is a large amount of 

seepage water to handle, the drain may 

be dispensed with, for the miners soon 
become accustomed to paving the sluice 

with considerable water running in it. 

Before turning on the water, some 

means of signaling should be provided 

near the upper end of the tunnel, a short 

distance below the shaft, so that in case 

the sluice begins to fill with an overload 

of material, or from some other cause, 

the mine can be signaled to let clear water 

run until the sluice frees itself. 

"~ Adjustable Mine Support 

The Comptes Rendus of a recent meet- 
ing of the Société de I’Industrie Minérale 

contain a description of a metallic prop, 

adjustable in length, and suitable for tem- 

porary use in the timbering of drifts and 

FIG. 1 FIG, 2 FIG. 4 

ADJUSTABLE MINE SUPPORT 

tunnels. It is called the Mounier prop, 

and is made by Crozet & Co., of Chambon. 
The prop consists of two telescoping 

steel tubes containing a lot of small steel 

balls. The lower tube, B, is divided into 

two compartments, the orifice between 
which is closed by the movable plug C, 
which can be withdrawn so as to permit 

the balls to drop into the lower compart- 
ment. The bottom end of the upper tube 

is armed with an annular steel plug, hav- 

ing an opening just large enough to permit 

the balls to drop through freely. 

When all the balls are in the upper tube, 

the prop is ready for use. It is placed in 
position by simply lifting the upper tube 

until its top presses against the timber it 

is desired to support; when this has been 

done, some of the balls fall through the 
conical opening into the lower chamber 
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and then resist the pressure from the up- 

per tube. Fig. 2 shows the prop in this 

position. 

When it is desired to remove the prop, 
the plug C is withdrawn, allowing some of 
the balls to fall into the lowest chamber, 

and releasing the upward pressure on A. 

This is shown in Fig. 3. To prepare the 

prop for use again, it is turned upside 
down and after the balls have fallen back 
into A, Fig. 4, the plug C is inserted to its 

original position. ¢ 

A prop 2m. long weighs, when loaded, 

only 48 kg. and can be carried around and 

operated with ease by one man. 

The resistance of one of these props was 

tested in a hydraulic press and was found 

to withstand all deformation under a pres- 

sure of 35,000 kg. With this weight upon 

it, the upper end was forced into the lower 

for a distance of 10om., due partly to the 

contraction of the free spaces among the 

balls and partly to the elasticity of the 

tubes. 

While under a pressure of 35 metric 

tons, not the slightest difficulty was ex- 

perienced in withdrawing the escape plug, 

nor in removing the prop from its position. 

The bottom bearing of the prop is ingen- 
iously shaped so as to take its load 
gradually and to settle into position with- 

out danger of producing lateral stresses 

which might break or distort the tubes. 

Coal and Iron in Austria 

Official reports for the full year give the 

production of coal in Austria for the full 

years named below, in metric tons: 

1906. °O'?" .1907. Changes. 

Coal.... seseeeee-- 13,473,307 13,850,420 I. 377,113 
Brown coal....... 24,167,714 26,262,110 I. 2,094,396 

| | 37,641,021 40,112,530 I. 2,471,509 

Coke made........ 1,677,646 1,855,376 I. 177,730 

In 1907 there were 2,602,372 tons of coal 

used in making coke, showing an average 

of 1.403 tons of coal to the ton of coke. 

The iron ore and iron production are 

reported as follows, in metric tons: 

1906. 1907. Changes. 

Pig iron made ‘ 1,383,524 y. 161,294 
Iron ore mined..... 2, 2,540,118 I. 286,456 
Iron ore imported.. 799,890 I. 79,648 

Total ore......... 2,973,904 3,340,008 I. 366,104 

Manganese ore m’d. 13,402 16,756 I. 3,354 
imported 44,100 43,418 D. 682 

MUON cseach exicuse 57,502 60,174 I. 2,672 

The average of ore to one ton of pig 

iron in 1907 was 2.41 tons. There were 

42 blast furnaces active during the year, 

showing an average make of 32,941 tons 

to the furnace. The fuel used in making 

iron in 1907 included 1,485,272 tons coke, 

793 tons raw coal and 33,281 tons charooal. 

The larger part of the iron ore imported 

was from Hungary. 

By-products reported in 1907 from coke 

making included 13,028 tons ammonium 

sulphate and 1073 tons coal tar. 
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The Anaconda Smoke Question 
Again 

In speaking about the proposed Bureau 

of Mines, we have several times referred 

to the mischief which such an organiza- 

tion might do to the mining industry un- 

less its abilities be carefully restricted by 

the organic law. Our warnings were per- 

haps regarded at first as pertaining to a 

danger that might exist in an overwrought 

imagination, but would be unlikely to de- 

velop in practice. However, when we 

called attention to the vexatious, unwar- 

ranted and blundering interference with 

the mining industry by immature officers 

of the Forest Service, mining interests in 

the West received an object lesson in the 

meddling of a bureaucracy, and became 

more thoughtful about inviting a new one 

to take part in their affairs. 

Another illustration comes to our mind. 

Suppose that some person in a Western 

metallurgical district, suffering from the 

perennial should 

go to Washington and beseech a sincere, 

smelter-smoke dispute, 

but impetuous, President to issue an in- 

junction against the offending smelter on 

the ground that its smoke was destroying 

the adjacent forests, Government property. 

Suppose this President be a man who is 

thoroughly convinced, not only as to the 

fidelity, but also as to the omniscience of , 

his executive organization, including the 

scientific bureaus, and be naturally dis- 

posed to act upon their advice rather than 

upon that of the outside engineering pro- 

fession. Suppose this President calls upon 

his bureau of forestry, bureau of chemis- 

try, or whatever he 

thinks of, for advice as to action in this 

told, 

Let this smelter 

—in Alaska, we'll say—make sulphuric 

acid! 

because sulphuric acid is a valuable com- 

bureau of mines, 

smoke question. Suppose he be 

“The solution is simple. 

That ought to be done anyway, 

modity. It can be done because the Ten- 

nessee Copper Company, at Copperhill, has 

Tf this Alaska 

should make sulphuric acid out of its 

proved it. smelter in 

smoke, the forests would not be injured.” 

Of what avail would it be for the man- 

agers of the smeltery in question to argue 

that while the concern in Tennessee, near 

the phosphate field and a large market 

for acid, can profitably recover that by- 

product, the smelter in Alaska would make 

nearly as much acid in a year as the whole 

country produces, would be unable to sell 

it, and in short would not know what to 
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do with it if it were made? The expert 

of the bureau, a few years out of school, 

who knows no more about the market for 

sulphuric acid than he does about the 

syntax of the Chinese language, has said 

that sulphuric acid can be made and ought 

to be made. With the President this ad- 

vice goes. 

This article is not intended to be humor- 

ous. It is simply our conception of the 

train of reasoning in connection with the 

new Anaconda smoke case, in which the 

Federal Government has taken a part. 

We understand that the President is con- 

sidering the matter with a view to causing 

an injunction to be issued against the 

company. An expert from some bureau 

has been to Tennessee, and he knows now 

that a copper smelter can make sulphuric 

acid. 

We hope that the Government will in 

this matter go outside of its bureaucracy 

and secure the advice of a chemical engi- 

neer who knows about sulphuric acid. 

The more quickly it does this, the more 

quickly will the great industrial company 

be saved from pestering and from expense 

in defending itself. 

We are firmly convinced that a bureau 

of mines will find a great many things to 

do, and the bill now pending before the 

Senate will not restrict it. As we have 

said before, there would be no danger 

under Doctor Holmes, but what might 

happen under his successor? 

The Tariff Hearings 

The tariff hearings began as a joke. 

The feeling was strong that the tariff 

would be revised, but upward rather than 

downward. To lend some color of seri- 

ousness to the operation, Messrs. Payne, 

Dalzell & Co., caused an “investigation” of 

the cost of production abroad to be made 

by our consuls and other luminaries. The 

hearings began with demands by rapacious 

producers for an increase in duties of 5 to 

500 per cent. Suddenly there was a 

change, brought about by general disgust 

at the nature of the hearings, by Car- 

negie’s statement that the steel makers 

needed no protection, and finally by Mr. 

Taft’s announcement that a real revision 

would be made. 

Since then the hearings before the Ways 

and Means Committee have been of quite 

a different color. The hoggish manu- 

facturer has disappeared and his place 
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has been taken by big captains of industry, 

who have gone to Washington under sub- 

the 

The 

men whom they have invited to instruct 

poenas. This manifests a desire on 

part of the committee to learn facts 

them are not theorists and doctrinaires. 

They know things, but are not always 

anxious to tell. The present prodiem of 

the committee is to extract information 

from them. The operation has bee amus- 

ing, more so perhaps to their conireres in 

business than to the committee itself. 

We can picture the jovial Mr. Schwab 

on the stand, ingenuously explaining that 

when he was president of the Carnegie 

Steel Company, nine years ago, he was 

still so young and inexperienced that he 

deceived himself as to the cost of produc- 

ing pig iron and steel; and that he was 

then expressing an opinion to help Mr. 

Frick and Mr. Morgan crack up their 

goods, while in Washington the other 

day he was animated by a different pur- 

pose. With this fickle explanation, the 

committee must have felt that Mr. Schwab 

was a reliable adviser. For our own part 

we feel real sorrow that the poor iron 

miner of the Mesaba has been unable, 

even with all of the modern improve- 

ments, to prevent the cost of digging iron 

ore from doubling or trebling during the 

last 10 years. 

Then there was Mr. Brush, of the 

American Smelting and Refining Com- 

pany. The Japanese acrobat who per- 

forms on the tight wire at the Hippo- 

drome has an easy task compared with 

his. The consumers claim that he jacks 

up the price of lead; the miners think that 

he jacks it down. He himself produces 

Also 

he produces a lot in Mexico, which he 

a lot of lead in the United States. 

brings into this country for refining in 

bond, scooping incidentally a _ certain 

amount of exempt lead, which is profit- 

able. Then there is the matter of the 

National Lead Company that is to some 

extent interested in having cheap lead, in 

which the Guggenheims were once im- 

portant factors. According to the last re- 

port of the National Lead Company they 

re so no longer, but they still have a rep- 

resentation upon the board of directors 

‘A seems to S e Wavs and 

Ie s ( Mnitt \Ir. Brus] S a per 

f s. Champ Cl might as wel 

i 0 pick greased ball. W 

f ( ommiittee ¢ I 1 very 

i Ss | nelt 

s ess Tre \Ir Br MH eve 

THE ENGINEERING AND MINING JOURNAL. 

the 

little 

he was generous in admitting that 

duty on lead might be reduced a 

without hurting the smelters very much, 

Copper Producers’ Association 

\ meeting of copper-producing interests 

was held at the office of Phelps, Dodge & 

Company, Dec. 18, to consider the revival 

association for statistical of the former 

purposes. Upward of 90 per cent. of the 

copper production of the United States 

was represented at this meeting and the 

sentiment appeared to be generally favor- 

able to the proposal. A committee was 

appointed to frame a set of by-laws and 

ap- 

second 

another committee to consider the 

pointment of a statistician. <A 

meeting of the producers will. be held 

early in January. 

The prospect that this organization will 

be effected for the purpose stated is grati- 

fying. We have repeatedly argued that 

what the copper industry needs more than 

anything is the publication of prompt and 

frequent statistics. This can be done only 

by such an association as is now con- 

templated. 

The plan under consideration does not 

in any way contemplate an understand- 

ing for the regulation of production and 

individual price, except insofar as pro- 

ducers may act by the guidance of the 

stntistical information that will be  ob- 

tained. That is, of course, one of the 

purposes for which statistics are collected 

any industry. There need be no fear 

of an “understanding” in the selling of 

copper. In spite of all wishes to control 

the price of this metal and the attempts 

to do so in the past. the market has re- 

mained open and competitive. It will 

continue to remain so. 

The Geological Survey Suffers 
from Fire 

The Geological Survey, on Dec. 16, had 

fire in its headquarters at Washington, 

whereby many maps, photographs and 

cther records of value were destroyed. 

\bout three years ago, the JourNAL fore 

asted that this would happen sooner or 

ter. the building rented for the Geo- 

logical Survey being a dangerous fire-trap. 

that Congress should pro- 

Survey with suit- 

The failure to do this 

another evidence of the incompetence 
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of Congress. That body provides itself 

extravagantly with sumptuous office build- 

ings, and absurdly builds stone post- 

offices in many hamlets by a log-rolling 

understanding to provide fat for consti- 

tuents. But just as our embassies abroad 

are neglected, so has been the Geological 

Survey—one of the national institutions of 

We 

hope that the recent experience will prove 

which the country should be proud. 

a blessing in disguise by inspiring a sloth- 

ful Congress to put aside its promotion of 

special interests sufficiently to provide the 

Geological Survey—which is an interest of 

all the people—with an adequate building. 

If Congress can be driven to do that, it 

might also be led to see the advisability of 

providing the Geological Survey with an 

endowment, or arrange that it should have 

a fixed annual appropriation that would 

relieve the director of this great scientific 

organization from the necessity of teas- 

ing and tickling members of Congress in 

order to secure the funds necessary to 

carry it on, which results in appropria- 

tions for miscellaneous, non-geological 

work of no particular value to anybody, to 

the exclusion of the work that is the main 

function of the organization. 

The Stock of Copper 

A good deal has been said lately about 

the stock of unsold copper in this country. 

We believe that there is such a stock, but, 

whether it is more or less than the stock 

at the beginning of the year (which was 

120,000,000 lb. of refined) no one can say, 

because no one knows yet what the pro- 

Sta- 

tistical estimates are apt to be misleading 

duction and consumption have been. 

unless they be compiled intelligently and 

upon a uniform basis. 

There are three ways of computing the 

production, namely, (1) on the basis of 

the mine output, (2) on the basis of the 

smelters’ output, and (3) on the basis of 

the refiners’ output. For any given year 

the three figures may be nearly the same, 

or they may be wide apart. The year just 

closing is one in which they are likely to 

be wide apart. 

Under no circumstances do we place 

any reliance upon statistics of the mine 

production, because we know the in- 

superable difficulties of collecting them ac- 

curately. The figures of the smelters and 

refiners can be collected accurately, but 

they represent materially different periods 

of time, because the product of the smelt- 
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ers 1s upward of two months in transit 

and process of refining before it appears 

upon the market. Consequently in a year 

like 1908 which began with the refiners 

operating at reduced capacity and several 

important smelters like Washoe and Cana- 

nea closed down, resuming operations 

later in the year, the respective totals are 

likely to show a good deal of difference. 

Obviously the estimate of the stock of re- 

fined copper can only be combined prop- 

erly with reported production of refined 

copper. 

Errors arising from the above particu- 

lars probably account for the present dif- 

ference of opinion as to the amount of 

unsold refined copper. The selling agen- 

cies say that they have not got any to 

speak of, but the refiners do not say how 

much they may have in storage for specu- 

lators and other outside persons. As we 

said in the first place, we have no doubt 

that but the 

amount of it will continue to remain a 

there is an unsold _ stock, 

matter of uncertainty for some time to 

come. 

Smelting Competition 

When the American Smelting and Re- 

fining Company and the Utah Consoli- 

dated Mining Company fell out over a 

difference in the matter of a smelting con- 

tract, and the mining company made plans 

to build its own smeltery, the Smelting 

company probably did not think that this 

was going to lead to a general competition 

At the worst it 

Salt 

Lake market, which had previously been 

in the smelting business. 

promised competition only in the 

a competitive point owing to the opera- 

tions of the United States Smelting Com- 

pany. Now it has been announced that 

the syndicate headed by Cole and Ryan, 

which is going to build the smeltery where 

the Utah Consolidated ore will be treated, 

has more comprehensive plans; nothing 

less, indeed, than a general competition in 

the custom smelting business, involving 

the erection of plants at all points where 

there is a satisfactory prospect of profit. 

the smelting 

The 

United States Smelting Company has in- 

Competition in general 

business has long been threatened. 

deed embarked in it on an extensive scale, 

but its operations have been limited to 

comparatively few centers, having spread 

but little outside of the radius naturally 

commanded by Salt Lake. Its plans have 

not been formulated on a systematic ex- 
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ploitation of all the important ore-produc- 

ing districts. Such schemes of that char- 

acter as have been discussed have one 

after another come to naught, wherefore 

talk of competition in the smelting busi- 

ness has been considered like the cry of 

“wolf.” We are led to believe that the 

present plans mean the real thing. 

What those plans are has not yet been 

disclosed. However, it is indicated that 

they are far-reaching, and Messrs. Cole 

and Ryan are known to be ambitious. 

‘The weakness in the stock of the Ameri- 

can Smelting and Refining Company indi- 

cates knowledge of what is impending. It 

would be interesting to discover to what 

extent the new scheme will be financed 

from the proceeds of bear operations in 

the stock market. 

Mr. Carnegie Speaks 

The Laird of Skibo had the day of his 

life with the Ways and Means Committee, 

He 

heckled; rather did he heckle the com- 

Dec. 21. was no witness to be 

mittee. A retired ironmaster who has con- 

verted his brains and knowledge of the 

business into a hundred millions or more 

is not a man who can be flouted as an 

The committee-room became 

Mr. 

teacher and the committee the pupils, who 

ignoramus. 

a class-room, with Carnegie the 

were often dense. We can spare space for 

only a few of Mr. Carnegie’s, gems. 

He laughed at the elaborate statements 

Messrs. Schwab, of cost submitted by 

Gary and Felton. “There are more ways 

of figuring cost than of killing a cat,” 

said he. “These men who come here are 

trying to tell you, the truth, but they 

speak in a language that you do not un- 

derstand.” (This to a committee that is 

going to equalize manufacturing cost the 

world over!) 

Those minutely itemized statements of 

Mr. Schwab and Judge Gary, which had 

been mulled over in two long. sessions, 

continued to trouble the committee. They 

wanted Mr. Carnegie to explain them, but 

he insisted that he was unable to make an 

analysis of the items. 

“How, then, do you figure out the pro- 

Steel 

Dalzell, 

the United States 

demanded = Mr. 

with some asperity. 

“Well,” Mr. 

last report of that company showed profits 

duction cost of 

Ce rporat ion?” 

returned Carnegie, “the 

of $158 000,000 on 16,000,000 tons of steel. 
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Does that 

Can you get at it in 

That is, roughly, $15.50 a ton. 

enter your brain? 

any other way?” 

Mr. Carnegie is something of a “pawky 

chiel” himself. He smiled triumphantly 

while the committee remained silent. 

Incidentally Mr. Carnegie punctured the 

vagary of Judge Gary that the trusts may 

defy the law of supply and demand, which 

has been defended by a university pro- 

Mr. 

Cockran asked if a reduction of the price 

fessor, as our readers will recollect. 

of steel products weuld not stimulate con- 

sumption. Replying in the affirmative, Mr. 

Carnegie took advantage of the opportun- 

ity to give the committee a Iecture on 

what manufacturing companies should do 

when a panic comes on. It is a great mis- 

take to try to hold up prices in time of 

panic, he said. If he had been at the head 

of the Steel Corporation during the recent 

panic his policy would have been to reduce 

prices enormously. The result of such a 

policy would be that a man in New York 

who was contemplating the construction 

of a skyscraper would say: “Here’s a bar- 

gain. I'll buy my steel and start work at 

once.” This would be followed in other 

parts of the country and business would 

begin to pick up. 

economics and sound This is good 

sense. It was by the practice of such a 

policy that the Carnegie Steel Company 

became so extraordinarily successful and 

Mr. Carnegie earned his millions. 

° 

‘ 

WE LEARN FROM the secretary of the 

American Institute of Mining Engineers 

that the next meeting of the Institute for 

the reading and discussion of papers will 

be held at New Haven, Conn., beginning 

Tuesday evening, Feb. 26, 1909. Leading 

topics for consideration at this meeting 

will be the conservation of natural re- 

sources; professional education; and the 

Panama canal. The full program will be 

sent to members by circular in January. 

THE CORONER'S JURY appointed to take 

testimony in the case of the Marianna 

explosion, held a two days’ session at 

Washington, Penn., and on Dec. 18, rend- 

ered a verdict finding that the 154 deaths 

were due to a blown-out shot. The jury 

was composed of five farmers and one 

machinist; the inquest was a bigger farce 

We expect to than is usually the case. 

review the evidence in detail next week. 



1264 THE ENGINEERING AND MINING JOURNAL. December 26, 1908. 

Views, Suggestions and Experiences of Readers 
Comments on Questions Arising in Technical Practice and 
Debatable Points Suggested by Articles in the Journal 

CORRESPONDENCE AND _ DISCUSSION 

Alumina in Copper Blast Furnace 
Slags 

The contribution on this subject, by 

Harley E. Hooper, Nelson, New Zealand, 

published in the JourNaL of Dec. 5, and 

written with the intention of throwing 

further the subject insofar as 

my article in the JourNAL of Aug. 8, 1908, 

dealt with Carl Henrich’s experiences at 

the works of the Champion Copper Min- 

ing Company, of New Zealand, and as 

published by him in the Journat of July 

17, 1886, is interesting at least even 

though it might be considered disappoint- 

ing. 

light on 

If his conclusions are correct, this 

incident only serves as another “instance 

to prove that unless all the conditions 

under which a furnace plant is operating 

are known or stated, that a few figures 

such as a slag analysis may sometimes be 

more misleading than instructive,” a re- 

mark which may be found in my article 

of Aug. 8, 1908. 

It is extremely disappointing to learn 

of any possible chances for criticism in 

Mr. Henrich’s analyses. I never had the 

pleasure of his acquaintance and know 

nothing further about his New Zealand 

experiences than the information pub- 

lished by himself. However, the same ar- 

ticle from which I extracted the few notes 

published as a part of my contribution of 

Aug. 8, 1908, also deals with his (Mr 

Henrich’s) previous experiences at 

Morenci, Arizona, and the analyses he 

cites in connection therewith show sub- 

stantially the same slags as those that 

are being made there today; his analyses 

of the Copper Queen slag, with 15.4 per 

cent. alumina is also unquestionable, as it 

has been duplicated many times since 

George B. Lee, who superintended the 

fast year’s operations at the old Bisbee 

plant of the Copper Queen, and who is at 

nt in charge of the large Douglas 

works, has frequently mentioned making 

slags at Bisbee containing as high as 20 

© = oO a ao 
+ 

per cent. alumina. That he made them 

there is no doubt; but that an analysis 

of the dump will show that amount, there 

i Oo no question for doubt. It will not. 

The slags described were exceptions rather 

than the rule. 

It is always the exceptions that attract 

attention, and when they indicate desir- 

able possibilities they call forth study and 

an endeavor to make the exception the 

rule, and so on ad infinitum until perfec- 

tion shall have been reached. The evolu- 

tion of our copper-matting blast furnaces 

from the 36-in. circular type to Mr. 

Mathewson’s furnaces 120 ft. long is a 

most striking instance of the value of 

noting exceptional features, all combined 

being the result of a study of slags, 

mattes, their tonnage ratio to each other, 

air volume, 

labor 

tuyere area, hearth area, 

efficiency, wall accretions, settler 

capacities, ete. 

Heinricu’s Data 

In Mr. laid 

on the importance of correctly determin- 

ing alumina as a 

Henrich’s article stress is 

separate constituent, 

mentioning some of the causes for error 

in its determination, which 20 years ago 

might have been than 

That Mr. student 

and kept himself informed as to the pro- 

ceedings in metallurgy at that time is 

evidenced by his quotations 

more confusing 

now. Henrich was a 

from and 

references to the writings of others. Dr. 

M. W. Iles, from whose writings he 

quotes, was one of the pioneers of our 

present day chilled slag analytical meth- 

eds, with which, we are entitled to infer 

that Mr. Henrich was familiar. 

Mr. Henrich’s description of the Nel- 

son ores 22 years ago does not differ 

greatly from Mr. Hooper’s present in- 

formation, except that Mr. Hooper calls 

the gangue serpentine, and Mr. Henrich 

says that it 

and that: 

“The country ‘serpentine’ in which the 

lodes are situated is a 

is “locally called serpentine,” 

monosilicate of 

alumina and magnesia of approximately 

the following composition: 3 MgO, AlzOs, 

3 SiOz. The ‘serpentine’ of the lode itself, 

occurring with the ore, has lost some of 

the magnesia and silica, removed probably 

by the action of the sulphatized waters 

engendered by the decomposition of the 

pyrites of the lode. This ‘serpentine’ is 

on an average of the composition: MgO, 

Al:O3, 2 SiO:. These formulas are based 

on the analysis of samples of large quan- 

tities of rock, and they represent the 

average constitution of the rock.and not 

any of the rare crystals of the minerals 

contained in the rock. 

“The lode serpentine sometimes contains 

more silica than is given in the above 

formulas, but frequently also less, and 

then more.” 

His DepucTions CONCERNING ALUMINA 

Mr. Henrich dates his article at Nel- 

son, New Zealand, May 17, 1886, and sup- 

plements it with another under date of 

July 16, 1886, published in the JourNAL of 
Aug. 21, 1886, in which he mentions that 

he is satisfied with his opinion as to the 

acidic action of alumina in his blast-fur- 

nace slags by a further smelting of 140 

tons of material, but does not state that he 

attempted slags with such high alumina 

contents. A deduction would be, that in 

view of the prevailing opinion at that 

time as to the basic action of alumina, he 

commenced operations on that supposi- 

tion, the incorrectness of which he en- 

deavors to prove in his first article, which 

cites the high alumina slags, and which 

evidently were subsequently abandoned for 

the more fusible combinations as given 

by Mr. Hooper and from which he se- 

lected his sample from rIoo tons of the 

slag. 

If Mr. Henrich gave us ultra or infra 

results as compared with his regular prac- 

tice, it was with the idea of elucidating 

the then obscured action of alumina, and 

we owe him for it. While I consider 

Mr. Hooper’s results as authentic, I do 

not think that they impair the authenticity 

of Mr. Henrich’s. That Bisbee made 20 

per cent. and higher alumina slags is un- 

questionable, but to find them there to- 

day would be as tedious as searching a 

haystack for a needle. 

In reply to Mr. Hooper’s inquiry if I 

have ever run a alumina 

I gave Mr. Henrich’s 

as the most extraordinary slags, in this 

respect, that I had what I considered an 

authentic account of, and even Mr. Hen- 

rich associates them with freeze-ups. 

In reply to his inquiry as to, “What is 

the highest alumina content allowable for 

economic working under ‘favorable’ condi- 

tions,” I should say that it all depends on 

what “favorable” implies. It generally 

simmers down to financially successful op- 

erations, regardless of conditions, and the 

answer would necessarily be vague. The 

highest I have ever been called upon to 

run approximates 16 per cent. alumina. 

But I should say, that with a proper fur- 

nace, either blast or reverberatory, and 

a fuel capable of intense heat, that the 

limit would be far above that point. 

3i-per cent. 

slag, I answer no. 

MAGNETIC OXIDE IN SLAGS 

In reply to Mr. Hooper’s inquiry with 

reference to the formation of magnetic 

oxide of iron in his reverberatory furnace, 

I may say that it is a very difficult ques- 

tion to answer, when a person is unfa- 

miliar with all the conditions that may 

govern the case. Magnetic oxide of iron 

is generally the result of an incorrect bal- 
ance between reduction and oxidation, 
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and even though we realize this, some- 

times it seems almost impossible to cor- 

rect the difficulty. Jt seems rather queer, 

however, that a magnetic oxide of iron 

should settle on top of his furnace 

charges, from which we deduce that it 

floats on the slag. Its proper location in 

the reverberatory furnace would be be- 

tween the slag and the matte. I have 

experienced troubles of this kind in con- 

nection with copper-matting blast fur- 

naces, wherein this magnetic oxide of iron 

would appear as a “mush” in the settlers 

between the slag and the matte, and its 

origin is rather puzzling. 

I have entertained the belief that its 

formation in the instances that I have in 

mind (in settlers into which the slag 

and matte were delivered by blast fur- 

naces through a water-jacketed, copper, 

boiler-plate spout, kept heated on top by 

means of a coal fire), was due to the 

burning away and disintegration of this 

coal and particles of coke, some of con- 

siderable size, formed by this coal fire, 

and which would be washed into the set- 

tler and hover near the entering stream 
of slag until entangled and carried below 

the surface. In this case it might be 

reasonable to believe that the particles of 

coal and coke would cause a reduction of 

some of the iron in the slag, a condition 

which would be appreciable only after an 

accumulation had taken place during a 

substantial period of time. 

Now how this metallic iron could be 

reoxidized to magnetic oxide I cannot ex- 

plain, nor am I ready to state that it is 

magnetic oxide. It may possibly be largely 

composed of elemental iron. On account 

of its location in the settler and its inter- 

mixture with slag and matte, it was prac- 

tically impossible to secure an uncon- 

taminated sample. What I have done is 

to take a ladle with a vertical handle, 

lower it into the settler below this “mush” 

and bring up some slag greatly enriched 

with this substance. All I can say is that 

the samples assayed abnormally high in 

iron, and were attracted by a magnet. 

Sometimes this material may disappear 

after a change in slag composition; but 

if not, my remedy has been to take the 

tap plates off the settler and to wash it 

out with all possible speed, assisting the 

operation after the settler was drained 

out by flushing it with hot converter slag. 

PRESENT PRACTICE AT CANANEA 

Since the resumption of operations at 

Cananea, with probably unequaled facili- 

ties for mixing furnace charges on a 

large scale and obtaining uniform results, 

we have been making slags continuously 

that previously involved serious troubles. 

For the month of October, 1908, the 

average analyses of about 30,000 tons of 

slag from the blast furnace was: Silica, 

30.5 per cent.; alumina, 10.3 per cent.; 

iron oxide, 30.8 per cent.; lime, 15.7 per 
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cent., representing an oxygen ratio of 

acids to bases of 2.27 to 1, this with satis- 

factory furnace speed, or 4.52 tons per 

day per sq.ft. hearth area, with a charge 

containing so much fine material that 52.4 

per cent. would pass through a %-in. 

square opening. 

The highest silica-alumina slag we have 
obtained continuously from the blast 

gave the following analysis: 
Silica, 41.1 per cent.; alumina, 11.8 per 

cent.; iron oxide, 27.8 per cent.; lime, 16.1 

per cent., representing an oxygen ratio 

of acids to bases of 2.53 to 1, and a hearth 

activity of 3.6 tons. This represents the 

smelting of a bed containing 4500 tons 

of material, and was the slowest furnace 

speed we have had. The fastest bed con- 

tained 5500 tons and delivered a slag con- 

taining: Silica, 37.7 per cent.; alumina, 

19 per cent.; iron ovxide, 33.9 per cent.; 

lime, 14.8 per cent., with oxygen ratios 

of acids to bases of 2.09 to I, and a 

hearth activity of 6.1 tons. In all these 

slags we do not daily consider any other 

elements than those mentioned, whereas 

we appreciate and are aware of the ex- 

istence of manganese oxide, magnesia and 

zinc oxide in small quantities, as well as 

copper and sulphur. 

Our oil-fired reverberatory for the 

iyvonth of October, 1908, delivered a slag 

containing: Silica, 41.3 per cent.; alu- 

mina, 10.8 per cent.; iron oxide, 36.4 per 

cent.; lime, 3.7 per cent., with oxygen 

ratios of acids to bases of 2.91 to 1. There 

was also much more zinc oxide in this 

slag, and the furnace smelted a lower ton- 

nage and with more fuel per ton than has 

since been the customary practice with a 

much more basic slag. 

The accompanying table gives a week’s 

exceptional results during the month of 

October, 1908, when we were introducing 

continuous fettling by dropping the sili- 

cious material along the side and bridge- 

walls of our reverberatory 

through holes in the roof. 

furnaces 

furnace 

REVERBERATORY SLAGS PRODUCED 

DURING SANTEXCEPTIONAL 
WEEK. 

Treated Oxygen “8 Sea Alu- | Iron |,, Ratio 
=e er | Silica. mina. |Oxide. Lime. Acids to 

ve Bases. 

192 | 40.5 10.6 | 40.5 | 2.8 2.69 
192 41.4 9.7 | 38.4 | 4.3 7 71 
154 42.0'| 3.7 °| 80:9. 4:8 2.56 
201 41:2 |'10:2 | 38:4 | 8.4 2.80 
190 42.2 | 10.6 | 35.0 | 3.2 3.14 
169 45.0 | 11.3 | 32.0 | 3.9 | 3.54 
167 49.1 | 10.0 | 28.8 | 4.0 | 4.07 

1265 | 42.9 10.2 | 36.0/| 3.8, 3.03 

These latter results are not advised nor 

to be emulated. The slags were all clean 

as far as copper is concerned, but the 

fuel percentage was far too high and the 

normal capacity of the furnace should 

have been about 250 tons per day. The 
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increased silica in the slag came from 

the fettling material that would float 

away before we succeeded in getting it to 
“bed” down properly. The following 
week was substantially the same, but in 

inverse order. The higher silicas cannot 

even be considered slags, as they were 

entirely too viscous to run and were only 

pulled out of the furnace with extreme 

difficulty. 

Cuas. F. SHELBY. 

Cananea, Sonora, Mexico, Dec. 7, 1908. 

The Conservation Commission 

in Washington 

SPECIAL CORRESPONDENCE 

Senator Flint, of California, who at 

the recent meeting of the National Con- 
servation Commission in Washington, 

presented the report of the mineral sec- 

tion of the commission has issued a state- 

ment in which he estimates that the 

waste of mineral products in the United 

States amounts to $1,000,000 per day. 

The waste of natural gas amounts to 

7,000,000,000 cu.ft. per day. 

“The waste in coal mining is equiva- 

lent to about one-half of the total pro- 

duct mined, or for the year 1907 about 

240,000,000 tons,” says Senator Flint. 
“With an entire waste of all mineral pro 

ducts approximating $1,000,000 per day, 

and with the mineral production of the 

United States during the past year 

amounting to $2,000,000,000, this waste is 

equivalent to more than one-sixth the 

value of the total production.” 
During the past year in coal mines 

more than 5000 men were killed and 

more than 7000 injured. The number of 

men killed in the United States for each 

1000 men employed in the mines is esti- 
mated as from two to four times as 

great as it is in other coal-mining 

countries. 
Senator Flint presents expert estimates 

showing that the coal supplies of the 

United States contain about 1,400,000,000,- 

ooo tons of coal available for mining 

under existing conditions. 

Iron-ore estimates, based upon data 

gathered from every available source, in- 

dicate that of the high-grade ores we have 

in sight available for use under present 

economic conditions 3,840,000,000 tons, of 

which nearly two-thirds are located in the 

Lake Superior district. In addition to 

this, the final estimate of low-grade iron 

ores, those not available for use under 

existing conditions, shows that there are 

about 59,000,000,000 tons distributed 

throughout the iron-producing districts. 

At the present increasing rate of con- 

sumption it is stated that the high-grade 

iron ores will have been largely consumed 

by the middle of the present century; 
while the supplies of high-grade coal may 

i 
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be extended to near the middle of the 

next century. 

The chief waste in oil is alleged to be 

its excessive use for fuel purposes—more 

than 18,000,000 bbl. having been used 

during the past year for locomotive fuel. 

As to copper, lead, zinc and the pre- 

cious metals, it is estimated that with- 

cut discovery of other deposits, at the 

present increasing rate of consumption, 

the known supplies of these materials will 

not last beyond the present century, and 

the probability of discovery of new sup- 

plies is diminishing with each year. The 

lesses in treatment of 

these metals are greater than with iron 

With the chief 

source of loss is through rust, electrolytic 

action, etc. Senator Flint urges that suc- 

in the effort to conserve resources 

the mining and 

lead, zinc and iron ores 

cess 

will largely depend upon the State Gov- 

ernments rather than on legislation by 

Congress. 

A Statement by Daniel Guggen- 
heim 

Daniel Guggenheim made the follow- 

ing statement to the press, Dec. fe 

Quite some years ago the speculating 

public were kept in a ferment by the cry 

of “wolf!” in with 

fining stocks due to competition between 

the Havemeyers and the Arbuckles. It 

is now the Smelting Company with other 
large financial 

connection sugar re- 

interests. It that 

be fed upon something 

As the American Sugar Re- 

fining stocks are now so largely absorbed 

and put away in the boxes, the American 

Smelting and 

seems 

the people must 

ot this kind. 

Refining Company’s com- 

mon stock is being speculated with in its 

stead. This will continue until it is ab- 

scrbed and put away in the boxes, un- 

less some other security shall in the 

nicanwhile become more popular with the 

speculators. There is nothing new that 

can see or any change of policy in the 

so-called Ryan-Cole development of the 

pper-smelting business. 

The group of gentlemen known as the 

Ryan-Cole and their following have bee 

for many years in the copper mining and 

‘opper smelting business. They are great 

believers ind ytediy in copp is 1 

1. So am I. They can see that a 

it de f money can be made in this 

siness—as can be when __ intelligently 

prosecuted. They have interests in cop- 

per smelters and copper mines in various 

parts of the United States and properties 

in various parts of the world. It is a 

business they have gone into, and whether 

x not they have now formed a large 

company for the purpose of taking in 

other interests or for the purpose of 

building new smelters and buying new 

mines it is nothing new, nor is it any- 

thing that the American Smelting and 

Refining Company's shareholders need 

look upon with any concern whatsoevef, 
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because the American Smelting and Re- 

fining Company has not a single exclu- 

sive copper smelter in the United States. 

It has a few copper furnaces at some 

of its plants which are simply used as 

auxiliary furnaces to provide for by-pro- 

ducts and such ores as are contiguous to 

their locality. 

The American Smelters Securities Com- 

has only exclusive pany one 

smelter in the United States. 

copper 

Neither of 

these companies is likely to have in the 

future near any more exclusive copper 

commission smelters because they look 

upon copper smelting as an extremely 

annoying business, and if one is fond of 
litigation and likes it as a steady diet I 

strongly recommend building a 

smelter in a farming locality. 

Smelting and 

copper 

The Ameri- 

can Refining Company is 

largely interested in copper refining. I 

personally am very fond of and believe in 

copper mining as a highly profitable busi- 

ness, and copper refining as a very satis- 

factory business, but I would not per- 

sonally go into the copper commission 

smelting business or advise com- 

panies with which [ am connected to go 

any 

into the copper smelting business unless to 

~melt the copper ores from their own mines. 

By that 

smelting of 

[ mean [| do not believe that the 

copper ores on commission 

for others is a business that at the pres- 

ent time, at least, is desirable. If one has 

copper mines and a smelter located away 

from the farming district to treat the ores 

this is an dif- of those mines entirely 

icrent affair 

lead 

Smelting and Refining 

Company fully 90 per cent. of all the lead 

ores of the United States and in the Re- 

public of 

As regards the 

of the 

smelting business 

American 

Mexico are now controlled by 

ownership of mines and by long-time con- 

tracts. These ores are either controlled 

by the American Smelting and Refining 

Company or by its present competitors. 

\nd I wish to state further that the earn- 

ings of Smelting Company at the 

present time, as well as of the Securities 

Company e considerably in excess of 

dividends that are being paid 

The Caddo Oil Field 

The Secretary of the Interior has with- 

drawn from entry, by the President’s 

order, all the public lands in the petro- 

leum and natural gas field in northwest- 

ern Louisiana, Caddo oil 
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known as the 

field, and embracing about acres. 

This action is taken pending a careful 

by the U. S. Geo- 

ogical Survey, with a view to preventing 

the great waste of natural 

chargeable to the Caddo field. 

Representatives of the Survey recently 

visited the Caddo district and report a 

waste of natural gas which is beyond all 

precedent. 

ecologic investigation 
1 
} 

gas now 

This field as a large oil pro- 

ducer has only lately come into promi- 
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nence; but several years ago one of its 

natural gas wells began to leak badly as 

a result of poor work in packing the well 

above the gas-bearing sand. The leakage 

the 

pipe, derrick and entire apparatus were 

engulfed in the hole and submerged by 
water which blew out with the 

increased and the well “blew out ;” 

gas, 

Three additional similar cases are re- 

ported, due to indifferent work, the gas 

blowing out under tremendous pressure, 

and a fifth eruption is expected soon. In 

one well the waste has been going on for 

four years, an incredible amount of gas 

having been dissipated. 

In another well a crater about 300 ft. 

in diameter has been formed, containing 

water and some petroleum, and in the 

center the gas boils up in the form of a 

large mud volcano. This well has been 

wasting gas about two years at a rate, 

variously estimated by persons familiar 

with gas wells, of 15,000,000 cu.ft. every 

24 hours. In another well the discharge 

is constantly burning a gigantic torch, 

flaming night and day from 75 to Ioo ft. 

high. 

The total waste in the Caddo field, an 

only partially developed region, is esti- 

mated by the chief geologist of the Geo- 

logical Survey at 75,000,000 cu.ft. of gas 

daily, or more than one-twentieth of the 

total amount of natural gas usefully con- 

sumed in the entire United States. 

The work of drilling and packing many 

of the the field is described as 

most careless and faulty, and it is this 

wells in 

which is causing such deplorable waste of 

a great natural should 

The 

object of the withdrawal of all the public 

lands in the vicinity is to the 

land, 

pending necessary legislation as well as 

action by the State officials. 

which 

make prosperous the entire section. 

resource 

insure 

Government’s retaining title to the 

Remedial engineering work is also nec- 

essary to stop the wasteful flow of gas 

which is now depleting the common sup- 

ply under the Government as well as 

under other private lands. No attempt 

is being made to stop the flow since the 

oil men have the fanciful belief that after 

the gas has exhausted itself the produc 

tion of oil will be improved, an idea for 

which there is no geological justification, 

as this rapid escape of gas rather injures 

the oil chances of the field by permitting 

an influx of salt 

sure is removed. 

water as the gas pres- 

Up to the present time 

nothing whatever has been done to check 

this waste of hundreds of thousands of 

dollars, but it is probable that some ef- 

fective follow the action measures will 

of the Secretary. 

During 1907 there were 369 blast fur- 

naces operating in the United Kingdom. 

These smelted 25,123,759 tons of iron ore 

and produced 10,114,281 tons of pig iron. 

The coal consumed by these furnaces was 

21,119,547 tons. 
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Charles M. Schwab on the Tariff 

The evidence of Charles M. Schwab 
before the Committee of Ways and Means 

in Washington was expected with some 

interest, as it was thought that he would 

be able to contribute valuable information, 

owing to his long and intimate connection 

with the Carnegie Steel Company and the 

United States Steel Corporation. Mr. 

Schwab did give some information as to 

costs, and his opinions may be accepted 

as those of a man thoroughly posted on 

the details of steel manufacture and still 

actively engaged in it; but they can hardly 

be said to have thrown much light on the 

general discussion, 

Cost oF STEEL RAILS IN 1899 

The first part of Mr. Schwab's evidence 

was largely taken up in explaining a letter 

written by him in 1899, which was pub- 

lished some time ago. In that letter he 

estimated a good profit for the Carnegie 

company on steel rails at $17.50, and even 

$16.50 per ton, and said: 

“As to the future, even on low prices, 

[ am not sanguine. I know positively that 

England cannot produce pig iron at 

actual cost for less than $11.50 per ton, 

even allowing no profit on raw materials, 

and cannot put pig iron into a rail, with 

their most efficient works, for less than 

$7.50 per ton. This would make rails a 

net cost to them of $19. We can sell at 

this price and ship abroad so as to net 

us $16 at works for foreign business, 

nearly as good as home business has been. 

What is true of rails is equally true of 

other steel products. As a result of this, 

we are going to control the steel business 

of the world. 

“You know we can make rails for less 

than $12 per ton, leaving a nice margin 

on foreign business. Besides this, foreign 

costs are going to increase year by year, 

because they have not the raw materials, 

while ours are going to decrease. The 

result of all this is that we will be able 

to sell our surplus abroad, run our works 

full all the time and get the best practice 

and costs in this way.” 

Mir. Schwab admitted that he had been 

carried away to some extent by “vouthful 

enthusiasm. and optimism,” but stated that 

his figures were substantially correct at 

that time. Fle put the cost of 58 per cent. 

\Mesabi ore at Pittsburg at $4.50 per ton 

of pig iron. This cost was made up of 

15c. royalty per ton of ore; 25¢c. for min 

ing; Osc. freight to Lake Superior; Goce. 

iake freight, and 7oc. freight from Lake 

Irie port to Pittsburg. The cost of the 

coke used in making a ton of pig he put 

at $1.75, and of limestone at 35c. The 

cost of labor he put at $1.65, making a 

total of $8.25 per ton of pig iron. Add- 

ing $3.75 per ton for converting pig iron 

into rails made the total cost of rails $12 

per ton, as stated in his letter. He ex- 

plained, however, that this included the 

materials and labor only with no allow- 

ance for general expenses, for depreciation 

of plant, for charges on capital, or for 

profits. He stated also that in that year 

the wages paid were very low, as a result 

of the surplus of labor available. For the 

same reason the cost of labor at the mines 

was low. The mining. costs were also put 

very low, as the work on the Mesabi at 

that time was mainly on the surface and 

the ores could be cheaply handled. 

PrESENT Cost oF MAKING RAILS 

At the present time, Mr. Schwab said, 
the cost of Mesabi ore in the ground— 

or royalty—has risen to $1 per ton of ore; 

freight to Lake Superior to 85c.; lake 

freight to 7oc.; unloading and_ railroad 

freight to Pitisburg to $1. Moreover, the 

average grade of the ore has fallen from 

58 to 50 per cent., so that, with allowance 

for loss, the cost of ore per ton of pig 

iron is $8.50. Coke is higher, costing 

about $2.60; limestone 75c. These items, 

with labor, would bring the cost of pig 

to $13.15; or with general expenses added, 

to $14 per ton. The labor cost has not 

increased, because the extensive use of 

machinery in handling material had re- 

duced the number of men employed at a 

furnace. The cost of converting pig iron 

into rails has practically doubled, amount- 

ing now to $7.50 per ton. The last-named 

increase is mainly due to the higher cost 

of ferromanganese and other materials, to 

the greater care taken in making steel, the 

larger rejection on ingots, and other 

charges. This would make the cost of 

bessemer rails now about $21.50 per ton, 

and of open-hearth rails a little higher. 

Cost or Rais ABROAD 

When questioned as to the cost of mak- 

ing rails abroad, Mr. Schwab was rather 

less detinite in his statements. The dif- 

ference in cost between the United States 
1 

and Germany, he thought, was mainly in 

the cost of pig-iron. ‘The conversion of 

pig iron into steel and the rolling of the 

rails would cost about the same in both 

countries. In making pig iron the Ger- 

mans had an advantage of $2 to $2.50 per 

ton, because there is less to pay for trans 

portation and their methods are more eco 

nomical. The cost of steel resolves itself 

into two clements, materials and labor. 

The steel can be made in the United 

States as cheaply as anywhere in_ the 

world if the cost of these items is kept 

down. With regard to ‘conditions in 

Germany especially he said: 

“The Germans have made the greatest 

advance in economic metallurgy of any 

nation in this world during the last five 

years. They have utilized their by- 

products to a greater extent than any 

other manufacturing nation. Not only 

that, but they have developed their me- 

chanical appliances with reference to 

manufacturing to an extent that no other 

nation has, and they have developed their 

quality to a greater extent than any other 
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nation during these past five years. In 

other words, manufacturing in Germany 

five years ago seems to have had a com- 

plete renaissance, and they have advanced 

very much more rapidly than any other 

nation, for the reasons I have given. For 

two reasons: the first, the very excellent 

technical education of their metallurgical 

engineers in Germany; the second, the 

most important, the labor conditions in 

Germany as compared with the conditions 

‘in England. I think the labor conditions 

in England are the worst of any of the 

great manufacturing countries of the 

world. * * * Germany is rapidly adopt- 

ing the same methods and blast-furnace 

practices that we are, with reference to 

economies in handling the material, but 

they have gone much further than we 

have in the introduction of the use of their 

waste gases. Germany was the first coun- 

try to use waste gases for the develop- 

ment of power, which makes a very large 

saving in the cost of pig iron. We are 

rapidly adopting it, but, to tell the truth, 

we are following Germany in that  re- 

spect.” 

Prices OF RAILS 

With regard to prices he said that in 

1896 the price of steel rails was $28 at 

mill, the same as now. In 1899 there was 

competition among the steelmakers which 

brought down the price to a low point. 

Since the organization of the Steel Cor- 

poration the price has been uniformly $28 

per ton. 

With regard to finished steel other than 

rails, many questions were asked; but 

the following answer to one of them gives 

the substance of all: “The cost of plates 

and the cost of all steel structural shapes 

that is, rolled products—in round fig- 

ures is about $3 a ton above the cost of 

rails. There is a great variety of specifica- 

tions and qualifications with reference to 

these special grades of steel tl iat make 

their cost very considerable, but I am tak- 

ing the common standard shapes. I mean 

by that columns for buildings, girders for 

buildings, or plates for ships, or any simi- 

lar line, and you can reckon that as a 

general thing the cost is about $3 to $4 a 

ton above that of rails.” 

PROFITS IN THE STEEL TRADE 

Mir. Schwab's ideas as to profits in the 

steel business are decided, and can be 

ummed up in the following answers: 

“T believe that in the manufacture of 

steel, unless a man can see a profit of 20 

or 25 per cent. a year, he had better keep 

out, for the reason that changes in the 

methods have necessitated such frequent 

and radical changes in plants that the 

charge-off each year for changes and de- 

preciation is very much greater than peo- 

ple not in the business possibly dream of. 

I could state to you many illustrations of 

that. During my superintendence of the 

Braddock Works, in five years I rebuilt 

the converting department three times 

it 

Vy 

It 
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Therefore, the ordinary charge of 5 per 

cent. for depreciation will not nearly cover 

the investment. I think that in any manu- 

facturing, you ought to have at least 25 

per cent. I think where you consider 
steel from the ore down, where you mine 

the ore and manufacture the coke, and do 

all those things incidental to the manu- 

facture of steel, 25 per cent. is not a suf- 

ficient profit. 

“T will give you an illustration of that: 

The latest plant built in the United States 

I have just built at Bethlehem. We pro- 

duce only 500 tons of rails a day, and 

about 1000 tons of structural steel in this 

plant. That is a total production of 1500 

tons of steel a day. The cost of the bare 

plant—that is not the blast furnace, but 

from the pig iron to the finished product 

—was about $15,500,000. That included no 

working capital. We have spent on that 

plant, in working capital and plant, ap- 

proximately, $21,000,000. Let us take the 

cost of that plant at $21,000,000. Twenty- 

five per cent. of the cost of that plant is 

approximately $4,000,000. If you divide 

that by about 500,000 tons a year of steel 

output, which is about the output of that 

plant in rails and structural steel, it 

amounts to $8 a ton.” 

Lasor Costs 

The witness said that the labor cost 

per ton in the United States differed little 
from that abroad. Wages here are on a 

higher scale, but there is more use of ma- 

chinery here and consequently fewer men 

employed. Another result of this condi- 
tion, however, is that the original invest- 

ment in plant is much greater per ton of 

product here than abroad. 

Export PRIcEs 

With regard to prices of rails sold for 

export, substantially no new information 

was obtained. Mr. Schwab was, apparent- 

ly, quite satisfied that the policy of mak- 

ing lower prices for export would be a 

judicious one under many conditions. 

Not only for rails, but for structural 

steel and other finished material, he be- 

lieved that consumers generally were bet- 

ter satisfied to have prices maintained at 

a nearly uniform level than to see con- 

stant variations. For this reason he be- 

lieved that present conditions should be 

maintained. 

BESSEMER AND OPEN-HEARTH STEEL 

An opinion expressed by the witness, 

though not directly bearing on the tariff 

question, is of interest. He said: “I make 
this prediction, that in five years from 

now there will not be a single bessemer 

converting works for making steel in the 

United States. That means that every man 
who has his money invested in bessemer 

works for making steel rails will have to 

throw it away as useless and of no value 
before five years. The change is rapidly 

taking place now. If you will look at 
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statistics you will see all the steel rails are 

getting to be the open-hearth. Bessemer 

will be of no use. The result is all these 

changes will have to be made at tre- 
mendous cost. The same is true of struc- 

tural steel. The new mills which I have 

built at Bethlehem have made a radical 

change in the character of structural steel, 

so that most of the structural-steel plants 

of the United States will have to be 

changed within the next five years, and 

that has been the history of the steel busi- 
ness since I have been connected with 

ie 

CoNCLUSION 

Mr. Schwab’s views on the tariff, 

though diffused throughout his testimony, 

can best be summed up in the following: 

“My view in this: You can take the 

tariff off altogether if you want to, and 

we will be able to compete anywhere, but 

we have to put the conditions in a similar 

form. We have to put labor on a similar 

basis. If you will go into the detailed 

amount of labor entering into the cost of 

making steel, you will find it is prac- 
tically everything but the cost of the raw 

material in the ground. Reduce those la- 

bor items along the line—I mean the labor 

of all the people who furnish firebricks 

and refractories and supplies and waste 

and oil and coal and everything that goes 

into the steel—and you will be able to 

put us on a basis with our natural re- 

sources, putting them in at the same price 

as anybody’s else, to compete with the 

world free, and it will make a very radical 

and decided change in everything pertain- 

ing to the manufacture in America.” 

The Bureau of Mines Bill 

SPECIAL CoRRESPONDENCE 

the 

the 

The adjournment of Congress for 

holidays without action regarding 
Pureau of Mines bill has thrown the 

measure over to the latter part of the 

session, but with an understanding that 

it will be called up in the Senate. It is 

now on the calendar under rule IX which 

implies that it cannot be advanced for 

discussion without unanimous consent. 

Some opposition to the measure apart 

from that attaching to every bill which 

proposes to enlarge the number of gov- 

ernmental bureaus, seems to be _ based 
upon the claim put forward by certain 

senators that they dislike the measure 

owing to its limitations. They assert that 

they would prefer to wait longer and 

then secure the passage of a bill creating 
a department of mines rather than to ac- 

cept the bureau bill. The judgment of 
several of the friends of the measure is 
that it will be passed at the current ses- 
sion notwithstanding the concealed antag- 
onism to if. 
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The Tariff Hearings in ,Washington 

SPECIAL CORRESPONDENCE 

At a hearing on Dec. 15 Walter Wood, 
of Philadelphia, representing R. D. Wood 

& Co., considered the cast-iron pipe situa- 

tion and suggested a duty of not over $3 

per ton differential over pig iron in lieu 

of the present duty, which is equivalent to 

about $8.96 per ton, or nearly $5 above 
pig-iron duties. 

At hearings on Dec. 19 Charles Searle, 

Boston, Mass., in behalf of various users 

of high-speed steel asked that high-speed 

and crucible steel valued above 13 and 

not above I6c. per lb. be dutiable at 2c. 
per lb., instead of 25c., with similar pro- 

ducts worth over I6c., 3.5c. instead of 

4.7 cents. 

Leap Ore AND LEAD 

At a hearing on Dec. 16 Edward Brush, 

representing the American Smelting and 

Refining Company, discussed the condi- 

tions of competition and cost of produc- 

tion of lead ore and lead. Mr. Brush said 

that the tariff might be cut to 134c. on 

pig lead instead of the present 2%c. The 

duty on lead bullion might be made 13<c. 

instead of the present 2%c. The duty on 

lead ore should not be cut below 1%c., 

the present rate. 

MISCELLANEOUS Propucts 

Winthrop C. Neilson, Philadelphia, for 

the Republic Mining and Manufacturing 

Company, Philadelphia, has filed argument 

in support of a duty of $2 per ton on 

bauxite. The Marion Fluorspar and Lead 

Company, Marion, IIl., requests “a good, 

stiff duty on foreign stuff.” Charles R. 

Brayton, Providence, R. I., requests the 

removal of the duty on imported gypsum 

rock and is supported by several New 

York and Connecticut concerns. George 

D. Miles, Newdale, N. C., requests an 

increase of duties on mica. 

The H. M. Franklin Manufacturing 

Company, Syracuse, N. Y., requests the 

removal of the present duty of 8c. per Ib. 

on aluminum. J. F. Frantz, for the Den- 

tists’ Supply Company, protests against 

the proposal to impose a duty on all plat- 

inum products except ingots 5/16x2x4 
inches. 

Abendroth Brothers, Port Chester, N. 

Y., urge that the duties on pig iron and 
cast scrap be reduced or abolished. The 

National Cotton Association, Atlanta, 

urges removal of the duties on cotton ties. 

F. W. Hickle, Hartford, Conn., for the 

Capital Foundry Company requests re- 

classification with incidental increase of 
duties on engine-cylinder castings. The 

'C. F. Patterson Company requests reduc- 
tion of the present duty of 4o per cent. ad 

valorem plus tc. per Ib. on wire rope. 

The Kentucky Barytes Company, Nich- 
olasville, Ky., by G. A. Roy, president, 
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asks that the duty on crude barytes be 

advanced to $5 per ton. Mr. H. Schall, 

New York, for Gabriel & Schall, import- 
ers, has filed a reply to charges made by 

W. D. Gilman, of the W. D. Gilman Com- 

pany, Sweetwater, Tenn., regarding al- 

leged undervaluation of imported carbon- 
ate of baryta. 

DRAWBACK ON CoRUNDUM 

The Treasury Department’s regulations 

of September 29, 1905, providing for the 
allowance of drawback on wheels and 

other articles manufactured in part with 
the use of imported corundum, have been 

extended, so far as applicable, to cover 

the exportation of wheeis manufactured 

by the Massasoit Abrasive Products Com- 
pany, of Chester, Mass. In liquidation, the 

quantity of imported corundum which may 

be taken as the basis for the allowance 

of drawback may equal that declared in 

the drawback entry, after official verifica- 

tion of exported quantities, but in no case 

shall it exceed 75 per cent. of the net 
weight of the exported wheels. 

MANGANESE ORES 

In response to the resolutions of the 

House of Representatives, introduced by 

Mr. Cook, of Colorado, and dated April 

20, 1908, requesting information as to the 

authority for the admission of manganese 
ore free of duty at certain ports of entry, 

Secretary Cortelyou has just sent to Con- 

gress a letter in which he says that no 
manganiferous iron ores were admitted 

during the last fiscal year free of duty as 

manganese ore. Secretary Cortelyou says 

further that ores containing less than Io 

per cent. of iron and from 40 to 50 per 
cent. of manganese, or over, are com- 
mercially known as manganese ores, valua- 

ble only for the manganese contained 

therein, and are, therefore, free of duty 

under paragraph 607 of the tariff of 1897. 

It further appears that the percentages 

of iron and manganese, respectively, in 

such importations have been determined 

by analyses whenever necessary, and that 

the analyses have never shown over 10 

per cent. of iron, and, at New York, in 

but two instances, over 4 per cent. 

Tue Cost oF STEEL RAILS 

At a tariff hearing before the Ways 

and Means Committee on Dec. 15 C. M. 

Schwab, of the Bethlehem Steel Company 
discussed the cost of producing iron and 

steel and said that while he would prefer 
no change “a moderate change is not go- 

ing to seriously hurt” but “a _ radical 

change will make a very great difference.” 

At the same hearing Robert Gilchrist for 

the Western Foundry Supply Company 

asked that the duty of $4 per ton on ferro- 

manganese be maintained. Prof. F. W. 

Taussig, Cambridge, Mass., suggested that 

iron ore, pig iron, steel rails, and ingots be 
transferred to the free list. 

At a hearing on Dec. 18 Judge E. H. 
Gary, of the United States Steel Corpora- 
tion analyzed the cost of production of pig 
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iron and steel and took general ground 

in favor of maintaining the tariff on those 
articles with the addition of a maximum 
and minimum tariff provision. 

On Dec. 21 Andrew Carnegie reviewed 
the iron and steel situation and supported 

the position taken in his recent article to 

the effect that no tariff duties whatever 

are needed by the iron and steel business. 
Mr. Carnegie maintained that protection 

has resulted in developing the industry to 

a point where the stronger concerns are 

independent of duties while others may 

properly be disregarded. 

The interesting feature of the Schwab- 
Gary-Carnegie hearings is considered to 

be the widely varying opinions advanced 

with reference to costs of production. In 

this connection too it is worthy of note 
that Chairman Payne has made public 
with the consent of Judge Gary, given on 

the witness stand, the detailed figures pre- 

- pared by the Bureau of Corporations with 

respect to iron and steel costs. These 

figures represent the labor of a substantial 

corps of men during the past two or three 

years under the direction of a practical 

steel manufacturer. Mr. Schwab in his 

public testimony makes the cost of pig 

iron as follows: Ore in the iron $8.76 

per ton, coke $2.62, limestone 75c. con- 

version cost $1.30, general charges 65c., 
or $14 in all. The cost of conver- 

sion into rails he sets at about $7.50, a 
total cost for steel rails of $21.50. Judge 
Gary estimates the costs as follows: Ore 

$8.62 per ton of iron, coke $3.93, lime- 

stone 49c., scrap 16c., cinder and scale IIc., 

cost of labor material and expense of 

operating $1.37, depreciation 4oc. or in all 

$15.30—this being the average cost at all 
the plants of the U. S. Steel Corporation. 

From pig iron to rails the cost, says Judge 

Gary, is as follows: Pig iron and scrap 

exclusive of depreciation $15.06, conver- 

sion pig iron to ingots $2.88, ingots to 
rails conversion cost $3.22, depreciation 

&4c., total cost $22.81. Mr. Carnegie re- 

gards the items of cost furnished by both 
Judge Gary and Mr. Schwab as fallacious 
and purely a matter of “bookkeeping,” dif- 

fering with them especially on the way in 

which ore costs are properly to be figured. 

The figures of the Bureau of Corpora- 
tions taken from the books of the iron and 

steel-producing companies are given as 

follows in a letter from the Commissioner 

of Corporations to Chairman Payne. 

t! 
Cost Profit 
per Price. per 
Ton. Ton. 

1902.............| $22.32 | $27.65 | $5.34 
| er eee 23.78 28.07 4.32 

Ne dc: a2o a0 6 aw ce 21.57 25.70 4.17 
SNE Go Sect ec scaece 21.30 27.13 5.88 

ick. tne ic olor 22.77 27.61 4.85 

Five years...... $22.39 $27.34 | $4.97 

The cost items of rails produced for 

five years, 1902-1906, are given in detail, 

tons produced being 14,020,303. The cost 
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items in the statement are: Bessemer pig 
iron, $14.52; waste, 1.95; total pig iron in 

rails, 16.47; labor, 1.98; manganese, etc., 

0.99; fuel, 0.35; steam, 0.62; molds, 0.15; 

rolls, 0.17; materials in repairs and main- 

tenance, 0.42; supplies and tools, 0.27; 

miscellaneous and general works expense, 

0.51; general expense, 0.14; depreciation, 

0.16; total cost, $22.23. Cost of conversion 

from pig iron, $7.71 per ton. 

The lowest cost reported by any com- 

pany in one year was $19.33; for five 

years, $20.74. The highest costs were 

$31.27 and $26.01, respectively. 
The cost of bessemer pig iron, being an 

average for the years 1902-1906, is given 
at $14.01 per ton. 

The average cost of all bessemer and 
open-hearth steel billets 1902-1906 is given 

as below: 

Year 

Oa sda Sassi niciehnrwys Sy clove $21.73 | $26.33 
PO ooo wietanatars: sie alee erences 23.01 28.55 
PMs. en eee eee neiesennwel See 20.59 
NES etn a ai 515: Serge: Rava ere aula } 19.19 21.95 
IS 9 kc.g suarenoseevate ate sheen 20.93 25.68 

OMNIS us Sede Sparta cool wok $20.60 | $24.30 

The cost of making bessemer and open- 

hearth billets, 1902-1906, is given as fol- 

lows: 

| 

; Basic 
Final Commercial Cost. | Bessemer. Open- 

Hearth. 
a i a gh 

Pig iron’and scrap...... | $14.34 $13.78 
WINER yor ari aards cia oretaserarens 8.881 1.64 

Cost of pig and scrap..| $16.29 | $15.42 
Variation in cost ingots.. | 0.36 0.06 
MRE orci aia. rao aioe kw ark 1.08 | 1.58 
Manganese and fluxes... | 0.37 0.59 
MN ite cara ste ease, re alee 0.37 0.94 
Peasy wicte os acsiel 0.49 0.37 
jo a | 0.16 0.17 
Nr os os ew ne | 0.03 | 0.04 
Materials in Repair and} 

Maintenance......... | 0.27 0.47 
Supplies and tools...... 0.17 0.36 
Miscellaneous and general} 

works expense....... 0.29 0.39 
General expense........| 0.10 0.13 
Open-hearth rebuilding. . | 0.24 
Depreciation........... | 0.10 0.11 

TOtal COGE 6. <.6.5.05.6:0 3% | $20.18 $20.87 

The cost sheets obtained for bessemer 

ingots cover practically all, and of open- 
hearth ingots more than 75 per cent. of 

the production of the country for the pe- 

riod. The reports include billets made for 

conversion into other forms in the va- 

rious works, as well as those made for 

commercial sale as billets. 

Four electrically operated stamp mills 

are now running on the Rand, South 
Africa. These are the Angelo, Cason, 

Jupiter-Simmers Deep and _ Cinderella 
Deep mills. The Angelo and Cason bat- 
teries have been electrically driven for a 

year or two, all the stamps being run 

from one main line shaft. The others are 
being driven in separate units, a separate 

motor being used for each unit. At the 

Cinderella Deep there will be 20 stamps 
to a unit; at the Simmer Deep and Jupi- 

ter Io in a unit. 
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Patents Relating To Mining and Metallurgy 
A Selected and Classified List of New Inventions Described 
during the Past Month in the Publications of the Patent Offices 

UNITED STATES AND BRITISH 

A copy of the specifications of any of these 
patents issued by the United States Patent 
Office will be mailed by THE ENGINEERING 
AND MINING JOURNAL upon the receipt of 25 
cents. British patents are supplied at 40 
cents. In ordering specifications, corres- 
pondents are requested to give the number, 
name of inventor and date of issue. 

ALUMINUM 

SMELTING—Process of Smelting Aluminum 
Ores. Frank J. Tone, Niagara Falls, N. Y., 
assignor to the Carborundum Company, 
Niagara Falls, N. Y., a corporation of Penn- 
sylvania. (U. S. No. 906,172; Dec. 8. 
1908. ) 

WELDING — Improvements in Welding 
Aluminum. Max U. Schoop, Garenne-Co- 
lombes, France. (Brit. No. 24,096 of 1907.) 

CEMENT 

SLAG CEMENT-—Improvements in the 
Manufacture of Cement from Blast Furnace 
Slag and the Like. Wilhelm Lessing, Trois- 
dorf, Rheinland, Germany. (Brit. No. 19,070 
of 1908.) 

COAL AND COKE 

COAL-CUTTING MACHINE. Georges 
Leichnam, Denain, France. (G.. 8B. Ne. 
904,623: November 24, 1908.) 

COAL-WASHING APPARATUS. William A. 
Knoyer, Masontown, Penn., assignor to Pitts- 
burg Coal Washer Company, Pittsburg, Penn., 
a Corporation of Pennsylvania. (U. S. No. 
906,239; Dec. 8, 1908.) 

COKING—Improvements in Distilling and 
Coking Coal. Samuel B. Sheldon, Buffalo, 
N. Y. . (Brit. No. 138 of 1908.) 

COKING-OVEN. Edmond Ledoux, Shef- 
field, England, assignor to Simon-Carves Bye- 
Product Coke-Oven Construction and Work- 
ing Company, Limited, Manchester. England. 
(U. S. No. 904.268; November 17, 1908.) 

SEPARATOR for Coal. John H. Walker, 
Scranton, Penn. (U .S. No. 904,738; Novem- 
ber 24, 1908.) 

SEPARATOR for Coal, Slate, etc. David 
E. Phillips, Mahanoy City, Penn. (U. S. No. 
906,280; Dec. 8, 1908.) 

COPPER 

ELECTROLYTIC COPPER—Process for 
the Precipitation of Electrolytic Copper and 
Other Metals in the Form of Sheets or 
Cylinders, with Soluble Iron or Other Metal 
Anodes. Marie J. L. Wanger, Paris. (Brit. 
No. 3504 of 1908.) 

TITANIUM ADDED TO COPPER—Copper 
and Process for Purifying, Casting and Al- 
lcying the Same. Auguste J. Rossi, New 
York, N. Y., assignor to the Titanium Alloy 
Manufacturing Company, New York, N. Y., 
a Corporation of Maine. (U. S. No. 905,232; 
Dec. 1, 1908.) 

GOLD AND SILVER 

EXTRACTION—Apparatus for the Extrac- 
tion of Gold From Crushed Ores. Thomas 
E. Beaumont, London, England. (U. S. No. 
905,048; November 24, 1908.) 

IRON AND STEEL 

BLAST-FURNACE CHARGING APPAR- 
ATUS—Improvements in and Relating to 
Blast Furnace Charging Apparatus. David I. 
Miller, Sheffield, Ala. (Brit. No. 10,872 of 
1908.) 
CHARGING APPARATUS for Blast-Fur- 

naces. Homer D. Williams .and William 
Ahlen. Duquesne. Penn. (U. S. No. 903,423; 
November 10, 1908.) 

CHARGING BLAST-FURNACES—Method 
of “Charging Blast-Furnaces. Homer D. Wil- 
liams, Willaim Ahlen and Ambrose N. Diehl, 
Duquesne, Penn. (U. S. No. 905,125; No- 
vember 24, 1908.) 

LADLE FOR SLAG—Ladle for Carrying 
and Tipping Blast-Furnace Slag. John H. 
Dewhurst, Sheffield, England. (U. S. No. 
906,117; Dec. 8, 1908.) 

MANGANESE 

PROCESS OF MAKING MANGANESE aed 
Ferromanganese. Anson G. “~— Troy, 
N. Y. (U. S. No. 905,281; Dec. 1, 1908.) 

MICA 

TREATMENT—Method of Treating Mica. 

John P. W. Beckman, Parnassus, Penn. 
(U. 8S. No. 903,949; November 17, 1908) 

SILICON 

REDUCTION PROCESS—Process of Pro- 
ducing Silicon. Frank J. Tone, Niagara Falls, 
N. Y., assignor to the Carborundum Com- 
pany, Niagara Falls, N. Y., a Corporation of 
Pennsylvania. (U. S. No. 906,338; Dee. 8, 
1908.) 

TIN 

DETINNING—Improvements in Detinning 
Processes. Elmer A. Sperry, New York City. 
(Brit. No. 25,496 of 1907.) 

ZINC 

EXTRACTION—Process of Extracting Zinc. 
Edward H. Shortman, Bloxwich, England, as- 
signor of one-half to New ‘Delaville Spelter 
Ccmpany. Limited, Spring Hill, England. 
(U. S. No. 905,753; Dec. 1, 1908.) 

PIGMENTS—Improvements in or Relating 
to the Production of Zinc Pigments or Mix- 
tures Containing Zinc Sulphide. Henry W. 
de Stucklé, Dieuze, Alsace-Lothringen, Ger- 
many. (Brit. No. 575 of 1908.) 

ZINC OXIDES—Reduction of Zinc Oxides. 
Pierre-Armand Brangier, Agnew, and John J. 
Faulkner, Berkeley, Cal. (U. S. No. 906,191; 
Dec. 8, 1908.) 

ORE DRESSING 

AGITATING AND AERATING APPAR- 
ATUS. Lamartine C. Trent, East Auburn, 
aay” S. No. 905,025; November 24, 

CLASSIFICATION—Improvements in Ap- 
paratus for the Volumetric Classification of 
Ores. Jean C. Demaret, Paris. (Brit. No. 
11,971 of 1908.) 

CONCENTRATING APPARATUS. Wilton 
E. Darrow, Sutter Creek, Cal. (U. S. No. 
906,205 ; Dec. 8, 1908.) 

FILTER-PRESS—Continuous 
Alexander J. Arbuckle, Johannesburg, Trans- 
vaal. (U. S. No. 905,129; Dec. 1, 1908.) 

GRINDING-MILL. William R. Cunning- 
ham, Bucyrus, Ohio, assignor to the American 
Clay Machinery Company, Bucyrus, Ohio, a 
Corporation. (U. S. No. 904,686; November 
24, 1908.) 

MAGNETIC SEPARATION 
Magnetic Separation. Clarence Q. Payne, 
Stamford, Conn., assignor to the Interna- 
tional Separator Company, a Corporation of 
New Jersey. (U .S. No. 901,368; October 
20, 1908.) 
MAGNETIC SEPARATOR. 

enburg, Lockport, N. Y.  { 
November 17, 1908.) 

MAGNETIC SEPARATION—Apparatus for 

Filter-Press. 

Apparatus for 

Marcus Ruth- 
U. S. No. 904,280; 

the Magnetic Separation of Ore. Gustaf 
Gréndal, Djursholm, Sweden. (U. S. No. 
905,815; Dec. 11, 1908.) 

ORE-CONCENTRATING TABLE. Claude 
Sherwood, Black Bear, Idaho, assignor of 
one-half to Israel Walker, Taft, Mont. (U. 
S. No. 906,464; Dec. 8, 1908.) 
ORE-DISCHARGE FOR  JIG-TANKS. 

Charles W. Whitman, Elk Grove, and Thomas 
S. Baldwin, Benton township, Lafayette 
county, Wis.: said Whitham assignor to said 
Baldwin, Cuba, Wis. (U. S. No. 906,480 ; 
Dec. 8, 1908.) ; 
PRESSURE-FILTER. Charles W. Merrill, 

Lead, 8. D. (U. S. No. 905,341; Dee. 1, 
1808.) 

REDUCTION PROCESS—Method of Re- 
ducing Ores. George F. Rendall, New York, 
N. Y., assignor to American Reduction Com- 
pany. a Corporation of New Jersey. (U. S 
No. 903,318; November 10, 1908.) 

REDUCTION PROCESS—Process of Re- 
ducing Metallic Substances by 
and Precipitation. George F. Rendall, New 
York, N. Y., assignor to American Reduction 
Company. a Corporation of New Jersey. 
(U. S. No. 903,317; November 10, 1908.) 

METALLURGY—GENERAL 

ELECTROMETALLURGY—Process of Ob- 
taining Metals From Their Ores. Karl 
Kaiser, Berlin, Germany. (U. S. No. 904,- 
263; November 17, 1908.) 

ORE TREATMENT—Process of Treating 
Metalliferous Ores. Franklin R. Carpenter, 
Denver, Colo., assignor to the American Iron 
and Steel Alloys Company, Denver, Colo., a 

Volatilization 

PATENTS 
Corporation of Colorado. (U 
November 24, 1908.) 

RECOVERY OF METALS FROM SLAG— 
Metallurgical Process. Anson G. Betts, Troy, 
N. Y. (U. S. No. 905,280; Dec. 1, 1908. ) 

MINING MACHINERY AND APPARATUS 

COMPRESSED-AIR WATER-ELEVATOR. 
Robert M. Downie, Beaver Falls, Penn., as- 
signor to Keystone Driller Co., Beaver Falls, 
Penn., a Corporation of Pennsylvania. (U.S 
No. 906,395; Dec. 8, 1908.) 

DRILLING MACHINE—Coal or Rock Drill- 
ing Machine. Albert Ball, Claremont, N. H., 
assignor, by mesne assignments, to Sullivan 
Machinery Company, Claremont, N. H., a Cor- 

. S. No. 904,838; 

ae + Maine. (U. S. No. 905,490 ; Dec. 

"MINE-DOOR. Joseph L. Dinwiddie and 
Albert F. Braun, Carlinville, Ill (U. S. No. 
903,846 ; November 17, 1908.) 

MINE-ROOF SUPPORT. Frederick C. 
Keighley, Uniontown, Penn. (U. S. No. 904,- 
878; November 24, 1908.) 

PUMP for Mine-Shafts. Richard Heidecke 
and Otto Lellau. Neuhof, near Fulda, Ger- 
many. (U. S. No. 904,870; November 24, 
1908.) 
ROCK-DRILLS—Improvements in and_ Re- 

lating to the Valve Gear of Rock Drills and 
Other Tools Worked by Compressed Air. Com- 
municated from Arnold Freiherr von 
Schmidt, Beuthen, Germany. (Brit. No. 
24,533 of 1907.) 

ROCK-DRILL. John R. Wilson and Fred- 
erick R. Thackrath, Benoni, Transvaal. (U. 
S. No. 903,986; November 17, 1908.) 

ROCK-DRILLING MACHINES—Improved 
Method and Apparatus for the Distribution 
ot Motive Fluid in Rock-Drilling Machines or 
Other Compressed-Air Machines Having Re- 
ciprocating Pistons. Arnold Baron von 
Schmidt, Charlottenburg, Germany. (Brit. 
No. 5965 of 1908.) 

ROCK - DRILLING - MACHINE 
Lewis C. Bayles, Johannesburg, 
(U. S. No. 903,948; November 17, 1908.) 

ROCK-DRILLING MACHINES—Improve- 
ments in Fluid-Actuated Rock-Drilling and 
Other Percussive Machines. Wilhelm Mauss, 
Brakpan, Transvaal. (Brit. No. 13,759 of 
1008. ) 

ROCK-DRILLING MACHINES 
ments in Rock-Drilling Machines. 
Rasmussen, Johannesburg, Transvaal. 
No. 22,100 of 1907.) 

SAFETY-BRAKE for Elevators 
Cages. Auguste Barbieux, Mecca, 
S. No. 901,314; October 20, 1908.) 

SAFETY BRAKE MECHANISM for Mine- 
Cages and the Like. Henry A. Walker, 
Johannesburg, Transvaal, assignor of one- 
half to Walter George Compton, Johannes- 

cH UuUcs. 
Transvaal. 

Thomas 
(Brit. 

and Mine- 
Ind. (U. 

burg, Transvaal. (U. S. No. 902,703; No- 
vember 3, 1908.) 

SAFETY DEVICE for Mine Skips, Cages, 
etc. James Spry, East Rand, ‘Transvaal. 
(U. S. No. 902,694; November 3, 1908.) 
SAFETY DEVICES FOR WINDING—Im- 

provements in Safety Devices for Preventing 
Overspeed and Overwinding in Hoisting Ap- 
paratus. Fraser & Chalmers, Ltd., London, 
E. Cc. (Brit. No. 7664 of 1908.) 
SAFETY LAMPS—Improvements in or 

Connected with Miners’ Safety Lamps. 
Thomas J. Thomas, Porth, Glamorganshire, 
Wales. (Brit. No. 671 of 1908.) 

SAFETY LAMPS—Improvements in and 
Relating to Miners’ Safety Lamps. Otto M. 
Miiller, Gelsenkirchen, Germany. . (Brit. No. 
16,296 of 1908.) 
SAFETY MECHANISM for Mine-Cages and 

the Like. Kurt W. O. Schweder, Johannes- 
burg, Transvaal. (U. S. No. 902,690; No- 
vember 3, 1908.) 

TRAMWAY- ae GRIP. Charles A. 
Case, New York, Y., assignor to Case Tun- 
nel and en eeaiing Company, New York, 
N. Y., a Corporation of Arizona. (U. S. No. 
904,178; November 17, 1908.) 

METALLURGICAL MACHINERY AND 
APPARATUS 

ELECTRIC FURNACES—Improvements in, 
or Relating to Electric Furnaces. Hans 
Nathusius and The Westdeutsche Thomas- 
are. Berlin. (Brit. No. 7188 of 
G08.) 
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Personal 

Mining and metallurgical engineers are in- 
vited to keep THE ENGINEERING AND MINING 
JoURNAL informed of their movements and 
appointments. 

There will shortly be a vacancy on the 

editorial staff of the JourNAL, open to a 
young engineer, who must be a graduate 

of a technical school and must have had 

several years of practical experience. 

Pope Yeatman has returned to New 

York from the West. 

Henry S. Washington, of Washington & 

Lewis, New York, has returned from 

Brazil. 

E. W. Walker has returned to Tomb- 

stone, Ariz., after examining some mines 

in Sonora, Mexico. 

C. W. Purington is in Brookline, Mass., 

for the Christmas holidays, and will return 
to London early in January. 

H. W. Turner, San Francisco, has be n 

examining a mine on the Mother Lode in 

Calaveras county, California. 

George A. Flagg, secretary and treas- 

urer of the Calumet & Hecla company, has 

been a visitor at the property. 

Sydney J. Jennings has been appointed 

consulting engineer for the Boston Con- 

solidated Mining Company, Utah. 

Prof. Regis Chauvenet, of Denver, has 

been examining mines in Gilpin county, 

Colo., in the interest of Eastern capitalists. 

H. V. Winchell, of St. Paul, Minn., has 

been visiting New York. He has resigned 

his position with the Great Northern rail- 
way. 

W. S. Keith, of Seattle, Wash., lias been 

appointed consulting metallurgist to the 

Gold Creek Mining and Smelting Com- 

pany. 

H. C. Browne, of Philadelphia, has re- 

turned East after a visit of inspection to 

uranium interests in Gilpin county, 
Colorado. 

I*rederick W. Ridley has been appoirited 

superintendent of the Calumet & Hecla, 

succeeding Walter Fitch, who resigned 

Nov. 1 last. 

Ernest Thalmann, of Ladenburg, Thal- 

mann & Co., New York, has been elected 

to the board of the Boston Consolidated 

Mining Company. 

Dr. William Wahl, for many years sec- 

retary of the Franklin Institute, of Phila- 

delphia, has resigned that position on ac- 

count of ill health. 

Prof. J. W. Richards, of Lehigh Uni- 

versity, is on an extensive travel abroad, 

his intention being to visit Egypt and 

India among other places. 

Samuel McKirahan has been appointed 

general manager of the Georgetown Min- 

ing, Power and Tunnel Company, oper- 

ating at Georgetown, Colorado. 

H. N. Spicer, of Denver, Colo., is in- 
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specting mines and mining methods in 
the Black Hills district, South Dakota, in 
the interest of London investors. 

L. W. Trumbull has finished an engage- 

ment in Arizona and has gone to Van 

Vleck, Texas, for a few weeks’ vacation, 
before undertaking any new work. 

Byron G. Slining, of Chicago, has ac- 
cepted the position of assistant superin- 
tendent and mining engineer with the 
Hercules Gold Mining Company, Galena, 

South Dakota. 

Samuel B. Montgomery, of Cumberland, 
Md., has been appointed a special agent 

of the Department of Commerce and 

Labor, to collect information about mines 

and mine labor. 

Spurr & Cox (Inc.) have transferred 

their main offices from Denver, Colo., to 

165 Broadway, New York. Branch offices 

will continue to be maintained in Denver 

and Mexico Ciity. 

W. B. Rhodes, superintendent of mines 

at Rosario, Sinaloa, Mexico, has been 

making a visit to Colorado points during 

the past month, inspecting mills and smel- 

ters in the interests of his company. 

A. H. Roller and Warwick M. Down- 

ing, mining engineers of Idaho Springs, 

Colo., are making a business trip to East- 

ern points, in connection with the erec- 

tion of a 300-ton mill at Alice, Colorado. 

John McVicker, recently superintendent 

of the Marianna coal mine of the Pitts- 

burg & Buffalo Coal Company, on Dec. 1, 

assumed the duties of general manager of 

the Zeigler Coal Company at Zeigler, 

Illinois. 

George Mitchell, president and general 

manager of the Clara Consolidated Gold 

and Copper Mining Company, has just re- 

turned to Los Angeles, Cal., after a visit 

to the mines at Swansea, Yuma county, 
Arizona. 

E. W. Pargny has been chosen presi- 

dent of the American Sheet and Tin Plate 

Company, in place of Charles W. Bray, 

who has resigned. S. A. Davis succeeds 

Mr. Pargny as first vice-president of the 

company. 

J. H. Robeson, a former operator in the 

Clear Creek district, Colorado, has re- 

turned from Cobalt, Canada, where he 

was in charge of the Kerr Lake mine, and 

will go to Parral, Mexico, to look after 

mining interests. 

W. L. Cumings, geologist of the Bethle- 

hem Steel Company, at South Bethlehem, 

Penn., has been granted a leave of ab- 

sence for a few months, and is doing some 

work in economic geology in Mexico with 

C. W. Botsford, of Guanajuato. 

Baron Herbert Von Pohl and George 

O’Hanlon, of the banking firm of Hud- 

son’s Consolidated, London, England, who 

have extensive mining interests in Amer- 

ica, are in Toronto and will make a thor- 

ough inspection of the Cobalt camp. 

Hon. C. R. Devlin, minister of mines 
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and colonization for Quebec province, has 

returned to Canada from an extended 
European tour, during which he _ suc- 
ceeded in interesting a number of capital- 

ists and mining men in the mineral re- 

sources of the Province. 

F. L. Wanklyn, vice-president, and G. 
H. Duggan, general manager of the Do- 

minion Coal Company, have returned to 

Sydney, N. S., from a trip during which 
they visited the terminals of the large 

American coal corporations at Buffalo, 

Cleveland, Pittsburg, and other points. 

The firm of E. N. Breitung & Co. has 
been formed to deal in Lake Superior iron 
ores, with office in the Rockefeller building, 

Cleveland, Ohio. The persons associated 

with the firm are E. N. Breitung, H. L. 

Kaufman, Mary Kaufman and G. F. 

Knapp. The firm will handle the ores 
from the Mary Charlotte, the Breitung 
Hematite, the Washington and _ other 

mines. 

Obituary | 

William A. Crist, who died at John- 

stown, Penn., Dec. 3, aged 64 years, was 

for many years a coal operator and man- 
ager, well known in western Pennsylvania. 

He was general manager of the Berwind- 

White Coal Company for several years, 

retiring last year on account of ill health. 

Patrick McBryde, who died at Wheel- 

ing, W. Va., Dec. 12, aged 63 years, was 

born in Scotland, but came to this country 

43 years ago. He worked as a coal miner 

for a number of years in the Youghio- 

gheny district near Pittsburg. He took 

a prominent part in organizing the miners, 

and about 1893 was chosen general secre- 

tary of the United Mine Workers, hold- 

ing that position for a series of years, 

until he retired on account of ill health. 

When in office his influence was always 

exercised against strikes and in favor of 

conciliation and arbitration of disputes. 
After retiring he published a coal-mining 

paper for some years, and also served as 

secretary of the Pittsburg Vein Coal Oper- 

ators’ Association, of Ohio. 

Societies and Technical Schools 

National Association of Cement Users 

~-The fifth annual convention will be 

held at Cleveland, Ohio, Jan. 11-19, 1909. 

In connection with the convention there 

will be a large and well classified exhibit 

of cement and cement products of all 

kinds. The papers to be read will deal 

largely with the cost of concrete con- 
struction and particularly matters per- 

taining to rates of insurance and a sug- 

gested building code for concrete and re- 

inforced concrete, which should be mat- 

ters of interest to every user of cement. 

The data obtained through the reading 

and discussion of these papers will be 

valuable. 
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Special Correspondence from Mining Centers 
News of the Industry Reported by Special Representatives at 
San Francisco, Denver, Butte, Goldfield, Salt Lake City and Toronto 

REVIEWS OF 

San Francisco 

Dec. 16—The Board of Supervisors of 

Contra Costa county has passed a county 

ordinance which is a blow to the smelt- 
ing interests along the shores of Car- 

quinez straits and Suisun bay. In that 

region are the smelting plants of the Selby 
Smelting Company, the Mountain Copper 

Company and the Peyton Chemical Com- 

pany. Protests had been made by farmers 

from Ygnacio and Clayton valleys against 

the smelter fumes from the Mountain 

Copper and Peyton Chemical Companies 

plants and this ordinance is the result. 

The complaint is that the fumes are de- 

trimental to health and vegetation in the 

smoke zone which includes those valleys. 

The ordinance is a copy of that passed by 

the supervisors of San Mateo: county 

which prevented further construction of 

the Guggenheim smelting plant at Point 

San Bruno. 
The Union Oil Company has leased the 

entire 7000 acre holdings of the Sunset 

Road Oil Company, known as the Jewett 

& Blodgett, in Kern county. The lease 
includes the refinery at Hazleton. The 
Sunset Company has the largest supply of 
extra heavy oil yet developed in California 
and it is especially useful for road oil. 

The product can only be moved in cars. 

The Big Bend Consolidated Placer Min- 

ing Company is about to start a tunnel 

through the mountain on the south fork 

of the American river near the mouth of 

Silver creek in El Dorado county. The 

tunnel will be 800 ft. long, 12 ft. wide 

on the floor, 10 ft. wide at the top and 8 
ft. in the clear. It will cut through the 
country rock and is not expected to be 

timbered. The turning of the water 

through this tunnel will leave exposed for 

working 4800 ft. of the present river bed 

which is supposed to be rich in placer 

gold. 
Horace Monroe, of Chicago, has pur- 

chased the group of copper-gold claims 

owned by the Southern Oregon Company, 

in the Blue Ledge district, Siskiyou 

county. The group is one of the best de- 
veloped of the Blue Ledge district. The 

claims are opened by tunnels, the longest 

of these being driven about 400 ft., from 

which a crosscut exposes the main ore- 

body. The main ledge is from 7 to Io ft. 

wide. The ore is sulphide, running from 
4 to 5 per cent. copper, 5 oz. silver 

and $2.80 a ton in gold. 
It is understood that the Hazel Mining 

Company, which owns the Gladstone 

mine at French Gulch, Shasta county, and 

also other properties, including the origi- 

IMPORTANT 

nal Hazel mine in Siskiyou county, is 

about to reopen the latter, which, though 

formerly a producer, has been idle for 

some time. A new mill of 50 stamps will 

be erected and the property mined by 

steam shovel. 

W. S. Brice, a mining promoter of Los 

Angeles, has been held to answer in the 

Superior Court on a charge of obtaining 

money under false pretenses from Charles 

J. Berry, a prominent Alaska miner. 
Berry claims Brice inveigled him into pay- 

ing $4000 for stock of the Eclipse Gold 

Mining Company, in Placer county, pre- 

tending to invest a like amount himself, 

but brought stock worth only $350. Brice 

was formerly prominent at Auburn and 

was for two years manager of the Eclipse 

mine. 

Goldfield, Nevada 

Dec. 15—Another bonanza lease has 

been opened on Florence ground. After 

the Reilly lease made its famous produc- 

tion and established the standing of the 

Florence as a mine and the Little Flor- 

ence and the Rogers Syndicate leases on 

the opposite end of the properties had 

jointly produced nearly $4,000,000, it was 

generally considered that the ore lay along 

the western side of the property, for the 

leases on the east side had failed to find 
ore. But finally the Baby Florence lease 

on the east side made a strike. After- 

ward, an old, forgotten drift of the pre- 

vious leasers was broken into. This 

drift was within 2 ft. of the rich ore when 

the leasers quit, discouraged and broke. 

Then the Engineer’s lease, after following 

a very low-grade stringer struck a “jewel 

box;” this lease produced over $1,000,000 

in four months. The latest abandoned 

lease to be renewed and to produce bon- 

anza ore is the Daisy Florence, now 

owned by Mitchell & Fairfield. The ore 

is the typical Florence ore and contains 

free gold in very fine grains placed so 

close together that the quartz appears to 

have a band of solid gold, about % in. 

wide, through it. This lease expires next 

March. 

As soon as the new Consolidated mill 

is put in operation the old Combination 

will cease treating Consolidated ores and 

will be leased to the Combination Fraction 
company, whose property adjoins the 

Combination mine and which is now con- 

trolled by Wingfield and Nixon. The Frac- 
tion has large quantities of $15 to $30 ore 

in the mine which cannot be shipped or 

treated at custom smelters at a profit, but 

EVENTS 

which it will pay to treat in the company’s 

own mill. 

George H. Phillips, known on the Chi- 

cago Board of Trade as the “Corn King,” 

who owns the largest part in the Hazel 

Goldfield lease, has been in Goldfield the 

past week. Mr. Phillips has put a very 

large sum of money into the Hazel lease 
for the shaft, now almost 800 ft. deep, has 

cost about $50,000; the new strike, how- 

ever, satisfies the management, and the 

shaft will probably be sunk deeper. 

Owing to the very low price of silver 

the newspapers have spread the report 

that the Tonopah mines, whose ores con- 

tain mainly silver, would close down. 

This is indignantly denied by all the Ton- 

opah companies. It is true that the drop 

in the price of silver makes a big differ- 

ence in the profits, but there is a large 

amount of gold in the Tonopah ores so 

that the mining of them is still profitable 
even with the prices of silver less than Soc. 

per orince. 
The oil excitement between Blair and 

Goldfield continues; last week owing to 

considerable jumping of oil locations, a 

mass meeting assembled at Blair to organ- 
ize for protection, and a request was sent 

to the Governor to send a squad of the 

State police to prevent trouble. The oper- 

ations of the Nevada Bay State are very 

encouraging. The Goldfield Oil and Gas 

Company is negotiating for a drilling out- 

fit. 
Suit to dissolve the Nat C. Goodwin 

Company, mining brokers, of Reno, has 

been brought in the district court by War- 

ren Miller, formerly vice-president of the 

company. He asks for a receiver for the 

company and for $100,000 damages, alleg- 

ing that he put in money to start the com- 

pany, and that he worked for the com- 

pletion of the deal which has netted the 

company its largest profits and saved it 

from failure. He states that Goodwin and 

George Graham Rice conspired to keep 

him in ignorance of the affairs of the 

concern and to cheat him out of his share 

of the company’s holdings. Rice was 

formerly connected with the L. M. Sullivan 

Trust Company, of Goldfield; that com- 

pany’s history is still fresh in the minds 

of the JourNAL’s readers. 

_ Salt Lake City 
Dec. 16—The directors of the Uncle Sam 

Consolidated Mining Company at their 

last meeting declared a dividend of 2c. per 

share, in all $10,000, payable Dec. 21. This 

makes $95,000 paid in dividends during 

the last six months. Last year the com- 



December 26, 1908. 

pany paid $70,000 in dividends, while the 

total paid to date is $295,000. About a 

year ‘ago the mine had to shut down 
owing to the refusal of the smelters to re- 

ceive ore. Last June the mine began to 
ship again. 

The improvements to the Yampa smelter 

are now almost completed. The converter 

is working nicely and the blister copper 
produced is as high in value as in the 
first experiments. The McDougals and 

the reverberatories, as well as the blast 

furnaces, are working well. It is said that 

800 tons of ore per day are being treated. 
The mine is in good shape. 

The Boston Consolidated Company has 

benefited considerably by storing its con- 

centrates at its mill for several months. 

During this time the American Smelting 

and Refining Company, so that the Boston 

company would not ship the concentrates 

to the smelter, has allowed the Boston 

Consolidated to draw 85 per cent. of the 

assay value of the concentrates at the time 

they were stored. But the final settlement 

must be made at the metal prices prevail- 

ing when the concentrates are received at 

the smelter. This supplementary agree- 

ment expires Jan. 1, and as the price of 

copper has advanced during the last few 

months, the Boston Consolidated will 

profit considerably. By Jan. 1 the com- 

pany should have 9,000,000 lb. of copper 

in concentrates ready for smelter treat- 

ment. . 

The report of Duncan MacVichie on 

the mines belonging to the Silver King 

Coalition has been made public. This 

report shows that 99,000 tons, having a 

gross value of $5,580,781, or a net value of 

$3,671,049, are blocked out in the mines. 

The possible ore is estimated at 974,755 

tons. Mr. MacVichie estimates that half 
of this is probable ore and that it will have 

the same average as the ore blocked out, 

which has a net value of $51.76 per ton; 

this gives a total value of $25,226,633 for 

the probable ore. 
Owing to the completion of the West- 

ern Pacific railroad so that connection is , 
made at Shafter with the Nevada North- 

ern freight rates on ores shipped to Argo, 

Colorado have been reduced. The pres- 

ent rates on ore from East Ely to Salt 

Lake, via the Nevada Northern and 

Southern Pacific are as follows: On ore 

valued at $30 per ton, $5.50; on $40 ore, 

$6.40; on $50 ore, $7.85. From Salt Lake 

to Argo the rate is $7.50 for all ores under 

$100, thus making the through rates on 

the three grades of ore $13, $13.90 and 

$15.35 respectively. The new rates from 
East Ely to Argo will become effective 

Dec. 19 and are as follows: On $30 ore, 
$7.50; on $40 ore, $8.50; on $50 ore, $9.50. 
From Kimberley the rate is 50 cents addi- 

tional on all classes. 
These rates have been established at 

this time for the benefit of the Giroux 

Consolidated, which is now making reg- 

ular shipments of concentrates from its 

mill at Kimberly. 
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Butte 

Dec. 17—The excitement incident to the 

report that the Government would insti- 

tute action to enjoin the further opera- 

tion of the Washoe smelter at Anaconda 
has subsided and business is resuming its 

normal condition. The real basis for the 

scare which the report created was the 

popular misconception of the powers of 

the President with regard to the situation. 

On more sober thought it was realized 

that the President has no power to close 

the smelter. True, he could request the 

Department of Justice to institute action 

in the Federal Court for the purpose of 

enjoining the smelter operations, and the 

Attorney General could file a bill in equity 
on behalf of the Government; but the 

same long drawn cut legal battle would 

follow that came about when the Deer 

Lodge valley farmers instituted their ac- 

tion for the same purpose. In the case of 

the farmers against the company Judge 

Hunt refused to issue a temporary injunc- 

tion pending the determination of the ac- 

tion and it is quite probable that the same 

result would follow should the Govern- 

ment begin action. 

The Northern Pacific Railway Com- 

pany’s civil engineers are working on a 

plan to use electric power for trains going 

over the mountain west of Livingston in 

Park county. It is possible that a large 

power plant will be constructed on the 

Yellowstone river as there are several 

good locations within easy access of the 

town. 

In the action of the South Butte Mining 

Company against the East Butte Mining 

Company for the purpose of quieting title 

and recovering damages for injury to a 

small parcel of ground under the right of 

way of the Great Northern Railway, the 
local district court has rendered its de- 

cision in favor of the South Butte com- 
pany. By its decision the court quiets the 

title of the South Butte company to the 

property in question and awards it judg- 
ment in the sum of $19,531 as damages 

for the taking of ore from the property by 
the East Butte company. The judgment 

stands against the directors of the East 

Butte as well as against several leasers 

under the company. 

Denver 

Dec. 19—In the Central City district, the 

heading was started yesterday in the New- 

house tunnel on its course through Quartz 

hill to its projected terminus in Eureka 

gulch, a distance of about 5000 ft. The 

tunnel has been idle since early in 1907, 

for the reason that many of the owners in 

that district, whose properties were at 

that time full of water and not working, 

or working and pumping, declined to pay 

for the drainage of their mines, which 

the further advance of the bore was cer- 

tain to accomplish. So the tunnel mana- 

ger declined to proceed until his company 
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was properly remunerated for the benefits 

it was conferring. He has now appar- 

ently brought these people to terms, to 
the great delight of the whole district 

and .the benefit of-the gold-mining indus- 
try. This may serve as an object lesson 

to future promoters of long mining drain- 

age and transportation tunnels, for all the 

delay and trouble and loss incident to the 

same in this case would have been saved 

had drainage contracts been made with 

the owners of the mines on the line of 
the tunnel before a shot was fired. 

In the Cripple Creek district a decision 
by the judge of the District Court makes 

permanent the injunction prayed for by 

a mining company restraining the assessor 

of Teller county from issuing tax deeds 
for delinquent taxes of 1900. This’ was a 

test case for about 25 other companies, 

who contended that being nonproducing, 

their properties should not be assessed at 
the same rate, and in some _ instances 

much higher than that of other companies 
which were rich and producing largely. 

The new system which is to smelt cop- 

per ores by what is called “a hydro- 

oxygen-carbon process,’ which is to 

“produce pure metal in 30 minutes” and 

is to “revolutionize the mining industry,” 

is still being ventilated in Denver papers. 

Toronto 

Dec. 18—The contractor having en- 

countered many difficulties in constructing 

the road from Elk City, in the Montreal 

river district, to Gowganda lake, the pro- 
vincial Public Works Department has de- 

cided to take over the work and push the 

road to completion without delay. A 
government engineer has been sent for- 

ward with instructions to engage a staff 

of experienced men and to finish the road 
as quickly as possible. A large number 

of merchants and building contractors are 

waiting to get material and _ supplies 

through to the new mining field. 

A number of charges of infraction of 

the Ontario Companies Act regarding 

prospectuses were heard this week. Frank 

C. Loring, as a director of the Obisse 
Mining Company, was fined the usual fine - 

of $200 imposed. Several other cases 

were withdrawn on the agreement by the 

companies to comply with the law. In- 

formation has béen received by the pro- 

vincial secretary's department that some 

mining companies are trying to avoid the 

operation of the law. Prosecutions have 

hitherto been confined to cases in which 

advertisements soliciting stock subscrip- 

tions have appeared in the newspapers. 

The plan now pursued to escape prosecu- 

tion is to send out circulars through the 

mails, which fail to contain the informa- 

tion required by law. It is now announced 

that such documents, whether issued by 

the companies or by brokers, are just as 
much a violation of the Act as newspaper 
advertisements and that if the practice is 

continued prosecutions will follow. 
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THE CURRENT HISTORY OF MINING 

Arizona 

CocHISE CoUNTY 

Shattuck-Arizona—This mine has put 

on a force of 60 men and has begun ship- 

ping the ore reserve of about 500 tons which 

had accumulated on the sixth level. It is 

anticipated that this will be shipped within 

a week and regular shipments of about 70 

tons per day will be maintained. 

Gita County 

Inspiration—Control of this property at 

Globe has been secured by Wiiliam B. 

Thompson. A new company will be 

organized. 

GRAHAM COUNTY 

Arizona Copper Company, Ltd.—Pro- 

duction during the month of November 

amounted to 1426 tons of copper. 

Mascot Mining Company—This com- 

pany is developing properties in the Clark 

district, in the south half of the Pinaleno 

range north of Wilcox. The formation is 

granite and limestone cut by heavy por- 

phyry intrusions. The district is said to 

abound in large veins mostly mineralized. 

There are both copper and lead ores with 

more or less gold and silver. 

PinaL County 

Clark & Scanlon—Two stageloads of 
miners have been sent to work in the 

mines which were taken over a few 

months ago by the Calumet & Arizona 

company at a price of $65,000. This is the 

first instalment of miners ordered for the 
beginning of development work in the new 
properties. It is said that it is the inten- 

tion of the management to increase the 

force as fast as the nature of the work 

will permit. 

California 

AMADOR CoUNTY 

Mitchell—At this mine, Pine Grove, a 

hitherto unsuspected orebody has been 

found near the surface. Some of the rock 

milled $50 per ton. 

Butte County 

Cohn & Goodday—At this mine, six 

miles south of Magalia, a hoisting and 

pumping plant and compressor have been 
installed. The incline will have to be 600 

ft. long to tap the gravel channel. 

CALAVERAS COUNTY 

Columbia—In this mine, on the north 

fork of the Mokelumne river, a 2-ft. vein 

of ore carrying free gold was struck while 

doing annual assessment work. 

Et Dorapo County 

Excelsior—In this gravel mine owned 

by an English company and under man- 

agement of Baring Gould, near Placer- 

ville, pay gravel is being taken from five 
different benches. This was formerly a 

hydraulic mine, but is now being worked 

by drifting. The gravel is crushed in a 

mill. 

Fresno County 

International Mining and Development 

Company—This new company has been 

organized to operate near Dunlap, near 

the Brushy Ridge and English Hill mines. 

There is both quartz and placer gravel 

in the ground purchased. 

Humsoitpt County 

Sugar Bowl—This ranch, near the 

Hoopa Indian reservation, has been pur- 

chased by George W. Hennings, who will 

develop the mining ground on the prop- 

erty., 

Inyo CouNTY 

Gold Spur—Thurman & Gray have 
leased this property at Ballarat to Colo- 

rado men on a working bond, and 4 tun- 

nel will be continued on the 30-in. vein. 

Loretta—Preparations are under way 

for reopening this copper mine owned by 

Charles M. Schwab and the Gail Borden 

estate. The property is situated in Ter- 

mination valley some distance from Big 
Pine. 

Montezuma—This old mine, near Big 

Pine, is now under lease to Stevens & 

Horn, and they are getting ready to ship 

ore to the smelter at Keeler. 

White Horse—George Mans has leased 
this mine in the Panamint range where 

there is a small mill with concentrator. 

KERN CouNTY 

District—Considerable develop- 

ment work is, being done in the district 

this season and affairs are more active 

than for a long time. 

Piute 

Mariposa County 

La Sarle—At this mine, F. L. Walling- 

ford, manager, a new mill is being in- 

stalled. The mine is better known as 

the Ortega or Turner. 

Mount Gaines—At this property, near 

Hornitos, F. C. Longe, president, 75 men 

are employed and the 20-stamp mill is 

running steadily. 

Mono County 

Boston Masonic Mining Company—This 

new organization has a group of four 

claims in Masonic district and will ex- 
tend the present tunnel. 

Masonic Golden Cycle Mining Company 

—This Carson City, Nev., company, of 

which A. M. Duncan, of that place, is 

secretary, has recovered the ledge at 

Masonic at a depth of 85 ft. The finding 

of. this high-grade ore to the north of the 

Pittsburg-Liberty mines is considered of 

great importance to the camp of Masonic. 

Nevapa County 

Buena Vista Mining Company—Grass 

Valley men have incorporated under this 

name to reopen the Jackrabbit mine, near 

Buena Vista in Grass Valley district. The 

funds have been assured for development 

Idaho-Maryland—The 20-stamp mill of 

this company at Grass Valley has been 

started on ore from the 700 level of the 

old Idaho mine. 

PLACER COUNTY 

Creek—After working several 

years and running several tumanels on this 

claim near Towle, G. W. Downing has 

struck fine gravel. 

Cafon 

PLtumMaAs CouNTY 

Dutch Hill—This mine, idle some time, 
is to be started up and equipped with elec- 

tric hoisting and pumping machinery. A 
lower bedrock tunnel 2000 ft. long is to be 

cut. W. Savercool, one of the original 

owners, will be superintendent. 

San BERNARDINO COUNTY 

Daggett—This old camp is now very 

dull indeed. All the borax companies 

operating there have quit work and re- 

moved their plants and quartz mining in 

the vicinity has been steadily on the de- 

cline for some time. 

SIERRA- COUNTY 

Omega—In this mine, near Forest City, 

they have struck a broad pay streak of 

cemented gravel. W. G. Sharwood is 

manager and C. W. Brown, superintend- 

ent. The mine was formerly known as 

the Nellie Bly. 

Siskiyou CouNTY 

Johnson—In 

Superintendent 

this mine at Oro Fino, 

Addison reports having 

struck ore which is being sacked for ship- 

ment. 

Trinity CouNtTy 

Globe—The mine at Dedrick will be 

closed for the winter, but five men will 

be left to continue the tunnel from the 
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Chloride-Bailey side of the mountain. 

Five stamps have been added to the mine 

this summer and electric power put in. 

Colorado 
GILPIN COUNTY 

Gilpin Ore and Reduction Company— 

This company has purchased the Gilpin 

4o-stamp mill and improvements in Black 

Hawk, and will proceed to remodel the 

plant into a modern concentrating mill. 
H. Irving Jones, Central City, Colo., is 

manager. 

Newhouse Tunnel—After a suspension 

of operations for nearly two years, during 

which time the Gilpin County Chamber of 

Commerce and business men have labored 

assiduously with the view of having the’ 
tunnel extended through Quartz and 

Eureka hills, operations were resumed by 

Manager George E. Collins, of Idaho 

Springs, Dec. 15. The tunnel is in from 
the Idaho Springs side a distance of 17,470 

ft., and a further distance of 5000 ft. will 

run it under territory which has produced 

largely from mines ranging from 500 to 

2300 ft. deep. The tunnel will not reach 

its intended terminus at the Eureka mine 

inside of 18 months. It will drain a great 

many mines which have been closed down 

for years past on account of the enormous 

expense of handling the water, and these 

mines will be tapped at depths ranging 

from 1500 to 1700 ft. The basis of re- 

sumption is an agreement between the 

various mineowners along the line of the 

tunnel and the tunnel company, the 

former agreeing to pay 25c. per ton royalty 

on all milling ores and $1 per ton on 

smelting ores taken out of the various 

properties after the mines are drained, 

- whether the ores are taken out through 

the tunnel level or hoisted out through 

the various shaft workings. The water 

in the various mines now stands about 

600 ft. deep. Besides the drainage feature, 
there is also that of ventilation. It is 

estimated that within the next year em- 

ployment will be furnished to at least 1000 

additional men, as a number of mines will 

be able to work along liberal lines by that 
time. The starting up of the tunnel, in 

in which British investors are interested, 

marks the most important epoch in the 

history of Gilpin county, and is the source 

of much rejoicing. 

Tungsten—Frank Augustus, of Rollins- 

ville, Colo., is arranging for the installa- 

tion of an air-compressor plant on the 

Mammoth tunnel tungsten workings on 

North Beaver creek, and also for the 

daily shipping of 20 tons of tungsten ores 

to Henry E. Woods, of Denver, for treat- 

ment. The ores run about Io per cent. 

tungsten for the milling ores, the high- 

grade ores to be shipped separately. 

LaKE CouNTy—LEADVILLE 

A. Y¥. & Minnic—About 30 tons a day 

is being shipped to the Western Chemical 
works at Denver; the work of cleaning 

out a number of drifts is still in progress 

and when completed the daily tonnage 

will be more than doubled. When the 

contracts for the output for the coming 

year are signed the company will be in 

a position to ship 150 tons daily, and in 

all probability the mill will be started. 

Aztec Group—This group, in the same 

South Evans gulch, is being worked under 
lease by James Kavanaugh and associates. 

The work is being carried on in a drift 

from the old shaft at a depth of 125 ft.; 

So ft. from the shaft a good streak of ore 

was encountered carrying gold, silver, 

lead and copper. The mine is sending 

cut in the neighborhood of 50 tons a 

week. The ore is found in the lime. 

Astec Group—This group, in the same 

district, is being worked by a_ tunnel, 

which is now in a little over 100 ft.; the 

tunnel will be driven a distance of 750 

ft. when a shaft will be sunk at that point 

to the ore horizon. 

Evelyn Shaft—This shaft, South Evans 

gulch, has been unwatered and drifting 

southwest and northeast is now being car- 

ried on. The drift to the south is ex- 

pected to catch the oreshoots from Breece 

hill and that to the north should open an 

oreshoot before it reaches the Ball Moun- 

tain fault. 

Hilltop—From this mine, Horseshoe 

district, about 100 tons daily of a good 

grade of zinc ore is being shipped from 

this property to the zinc works at Kan- 
sas City. 

Lou Dillon—Work has been carried on 

in this mine, Iowa gulch, for :the past 
few months. Within the last few days the 
ore has been caught, carrying gold, and 

when it is developed shipments will be 
started to the smelter. The lessees expect 
this to take place by the first of the year. 

Idaho 

SHOSHONE County 

Reno Group—This property, situated 

near Burke, is to be operated by W. A. 

McCune, of Salt Lake, and Walter Mac- 

kay, of Portland. A force of men will be 

put to work about the beginning of the 

week to drive a 1200-ft. tunnel to tap the 

ore at depth. A large amount of develop- 

ment work has been done and a good 
showing made. 

Dalmatia Company—A contract for 100 

ft. of tunnel work has just been let to 

Steve Barbora. At a meeting of directors 

held this week it was decided to levy an 

assessment of one mill a share Jan. 11; 
delinquent Feb. 8. 

Butte & Coeur d’Alene Mining Com- 
pany—An arrangement has been made by 

which the company will ship its ore to the 
Panhandle smelter at Sandpoint. A force 

of 25 men is engaged at the mine and the 

new hoisting machinery and compressor 
plant are being installed. 

Monarch—Work will be resumed Dec. 
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20. Manager Spalding is in the district 
purchasing machinery and making. all 

‘preparations for extensive development. 

Spring Gulch Mine—Of the bond of 

$27,500, there has been paid $22,500, and 

it is announced that arrangements will be 

made to pay the balance in the near 

future. One car of ore recently shipped 

netted $135 per ton. 

Saltese Consolidated—Four feet of solid 
copper ore has been encountered and ar- 

rangements are being made to commence 

shipments. Three cars of ore are already 

on the dump; this will be shipped to the 

smelter at Anaconda. 

Copper Mountain Company—At the 
annual meeting of stockholders the fol- 
lowing directors were elected for the en- 

suing year: Doctor Alexander, Katherine 

Green, E. B. Crawford, J. W. Hutchins, 
U. H. Fillio, C. D. Brock, M. Coal and 

W. Cluff. An assessment of one mill a 
share has been levied, payable Jan. 8. 

BotlsE County 

El Casa Placer Mining Company, Ltd.— 

The property consists of 800 acres of 

ground, known as the Kemper ranch, 

situated about 22 miles northeasterly from 

Boise City. Prospecting has been carried 

on since 1906, and recently steps were 

taken looking to the beginning of active 

operations. The company is incorporated 

under the law of Idaho. 

lowa 

Iowa Coal Operators’ Association—At 

the annual meeting in Des Moines re- 

cently, the following officers were chosen: 

President, H. L. Waterman, Ottumwa; 

vice-president, David Dinning, ‘Cincin- 

nati; treasurer, E. C: Smith, Des Moines; 

secretary and commissioner, Joseph Sharp, » 
Albia. 

Michigan 
CoPPER 

Copper Range—The sand pipes\ have 
reached the ledge preparatory to diamond 
drilling on Sections 7 and 8 which ad- 

join the old ‘Atlantic workings. It is to 

prove this lode on these lands that the 

drilling is being done. 

Superior—This mine is practically ready 

to begin daily rock shipments to the At- 

lantic mill; the surface equipment is com- 

pleted and the shaft has been enlarged to 

accommodate two skips and only a little 

retimbering is necessary before the shaft 

can go into commission. Work in the 

lateral openings has been resumed, and 

shaft sinking will soon.begin again. A 

small quantity of rock has been shipped 

to the mill and a preliminary run has been 

made; but actual stamping will not start 
for a few weeks. 

Ojtbway—No. 2 shaft is nearing the 
650-ft. or third level, and crosscutting to 
the lode will then be started. ‘It is. be- 
lieved that as greater depth. is obtained 
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the shattered condition, existing at the 

levels above will be eliminated. No. 1 
shaft is sinking about 75 ft. below the 

first, or 500-ft. level, and the lode opened 

at this point was of a very substantial 

character and exceptionally rich. 

LaSalle—Sinking has been temporarily 

suspended at the two shafts on the Cald- 

well tract and crosscutting is now under 

way; in this manner the surrounding ter- 

ritory will be exposed. Sinking is going 

forward in the Tecumseh shaft. 

Centennial—No. 1 shaft is nearing the 

35th level and No. 2 the 32d. The north- 

ern drifts from the lower levels of No. 2 

shaft are approaching the mineralized 

zone of the Wolverine and a much better 

grade of rock is in evidence. 

Hancock—No. 1 shaft is down to the 

14th level and sinkirig has been discontin- 

ued. Developments on the west lode, 

opened by a crosscut from the shaft are 

encouraging, the formation being of a 

better grade and more consistent than the 

Hancock lode, which this company pre- 

viously worked. No. 2 shaft is sinking 

close to the 15th level on its way to inter- 

cept the various lodes traversing the tract. 

From the 13th level a crosscut is being ex- 

tended to connect with a similar one from 

No. 1 shaft, and when completed all rock 

will be hoisted through No. 2 shaft. 

Elm River—This property continues 

sinking its vertical exploratory shaft pre- 

a crosscut to cut the 

in that vicinity. 
paratory to driving 

various formations 

Tremont-Devou Mining Company—This 

is a new incorporation; the property con- 

sists of 680 acres adjoining the Victoria, 

and is believed to carry the strike of the 

Lake lode. The company is capitalized at 

100,000 shares, par value $25. Charles 

Smith, of Hubbell, Mich., is president. 

Montana 

BEAVERHEAD COUNTY 

Gladstone Gold Mining Company—The 
installation of a new headframe and hoist- 

ing machinery and the erection of an en- 

gine house have recently Been completed. 

BROADWATER COUNTY 

Keating Gold Mining Company—At a 
recent meeting of directors it was de- 

cided to dispose of some of the treasury 
stock for the purpose of increasing the 

fund for development work. The com- 
pany’s property is situated about 10 miles 

from Radersburg and consists of eight 

claims on which development work has 

been done to a depth of about 4oo ft. 
Shipments are being made steadily to the 

Butte Reduction Works. 

Butte DISTRICT 

Butte & Superior—A body of copper 

ore of commercial grade was struck a few 

days ago at the 1350-ft. mark in the Black 

Rock shaft. Should the vein prove to be 

of sufficient extent to warrant develop- 
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ment on a large scale it will mean a 
great deal for the properties in the north- 

ern part of the Butte district. 

Deer Lopce County 

Rock Mountain Gold Mining and Mill- 
ing Company—This company has recently 

been formed to work gold properties in 

the neighborhood of Danielsville. James 
Belf is president, M. Whalen secretary, 

and D. Lappin, of Boston, and Dan Dan- 

iels and C. A. Winters, of Anaconda, are 

the directors. Benjamin Daniels will have 

charge of the work as superintendent. 

Nevada 
ESMERALDA CoOUNTY—GOLDFIELD 

“Goldfield Consolidated—The 600-ton mill - 
will go into commission about the end of 

the year. It is expected that a dividend 

will be paid in January. The company is 

said to have $800,000 cash on hand. 

Daisy Florence—This lease on the Flor- 

ence recently acquired by Mithcell and 

Fairfield has developed bonanza ore in a 
raise from the 315-ft. level. This high- 
grade ore was found within 6 in. of the 

point at which the former owners 

abandoned the lease. Under the terms of 

the lease to Mitchell and Fairfield the 
Florence company gets a flat royalty of 

25 per cent. and the former owners a 

royalty of 7%4 per cent. The ore has a 

streak, about %4 in. wide, of almost solid 
gold. Ten inches of ore alongside this 

streak assays between $400 and $500 per 

ton. Machine drills have been installed, 

the compressed air being obtained from 

the Baby Florence. 

Joshua Man Gold Mining Company— 

This company owning patented ground 

on: Vindicator mountain will start work on 
company account as well as by leases. A. 

H. Leisering has been granted the first 

lease and will begin work in the old 300- 

ft. tunnel. The lease has 2 years to run 

and the royalty to be paid is 20 per cent. 

Goldfield Mining and Reduction Com- 

pany—This company, owning four claims 

in the northern portion of the district two 

miles beyond Columbia mountain, has 

started work. The shaft, now 8o ft. deep, 

wil] be sunk to a depth of 200 ft.; at that 

depth crosscutting will begin. A gasolene 

hoist has been installed. 

Shoshone—Morris Jones, of Manitou, 

Colorado, has started work on his Sho- 

shone property on Horton mountain. 

Stoneham-Moore Griffiths—This lease, 

which is on the Combination No. 2 claim, 

is stacking ore valued at $60 per ton. The 

extent of the orebody, found on the 400- 

ft. level at a distance of 170 ft. east of 

the shaft, has not yet been determined. 

Little Florence Lease—The winze from 

the 300-ft. level is down 30 ft. An air 

hoist is being installed, and the winze will 

be sunk to the 370-ft. level. This winze 

is in a fine body of ore averaging about 

$40 per ton. The three-compartment shaft 
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is now 600 ft. deep; it will be sunk 100 

ft. deeper at once. 

ESMERALDA CouNTY—RAWHIDE 

Grutt Mining Company—A few days 

ago a packet of rich ore was found at 

surface near where the large boulder of 

rich ore was found last year. The main 
vein is 32 in. wide and contains some 
shipping ore. 

Grutt Hill Mint—The shaft is now 300 
ft. deep and has passed through 6 ft. of 
milling ore. 

Grutt Hill Truitt—A to-in. streak of 

rich ore has been found on the 110-ft. 

level. There is considerable milling, de- 
veloped in the property. 

Consolidated Mines Company—The 

Murray and the Big 4 leases on this com- 

pany’s property are preparing to build 
mills. The timbers for the Murray ten- 

stamp mill have arrived. Considerable 

milling ore assaying from $20 to $40 per 

ton has been developed in the Murray 

lease above the 200-ft. level. The shaft 

on the Big 4 lease is 200 ft. deep; con- 

siderable milling ore assaying $12 to $40 

per ton has been developed. 

Hooligan Hill—In the Holland Rick- 
ard, the Truitt and the Miller leases on 

Hooligan hill, considerable ore, rich 

enough to ship to Shurz for milling, has 
been developed. 

Rawhide Rector—In this property, 
about 114 miles west of Grutt and Hooli- 
gan hills where the ore contains mainly 
gold, are the best defined veins in the 
district; these veins contain mainly silver. 

EsMERALDA CouNTty—Toxkop 

Tokop Keystone Company—This prop- 

erty, 30 miles south of Goldfield in the 

Slate range, is being opened up in earnest. 

The Keystone incline is down 200 ft. on a 

45-deg. slope and shows 8 ft. of low- 

grade quartz ore. A vertical shaft has 

been started to cut this vein at a depth of 
300 feet. 

HumpBotpt CouNnty—CHAFEY 

Black Hole—The new power plant con- 

sisting of a 40-h.p. hoist, an 80-h.p. boiler 

and an air compressor has been started 

up. Crude oil is used for fuel. 

Nye County—BULLFROG 

Pioneer—The second carload of ore 

brought $4269; the shipment contained 

74,461 lb. of ore. A 25-ton plant has been 

erected to treat the ore that will not pay 

to ship. 

Mayflower—At the recent annual meet- 

ing of the company it was decided to 
erect a five-stamp mill. A. C. Eisen, of 

Goldfield, was elected president. 

Yankee Girl—Work on a small scale 

has been resumed on the Yankee Girl. 

Nye County—CLIFForpD 

Helena is now the official name of this 

camp, for the Government has established 

a post office by that name there. In the 
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future the camp will be called Helena in 

these columns. 

Broken Hills—Ground is being broken 

for the 50-ton stamp mill which will be 
erected as soon as possible. 

NyE County—JOHNNIE 

Crown Point Globe Mining Company— 
From the clean-ups at the one-stamp mill 
gold bullion amounting to from $10,500 to 

$11,000 was obtained during November. 

Nye County—TonopaH 

The output of the Tonopah mines for 

the week ending Dec. 11 was 5268 tons, 

having an estimated value of $131,700. 

The Tonopah Mining Company sent 3000 

tons to the mills; the Belmont, 700; the 

Montana-Tonopah, 593; the Midway, 100; 

the MacNamara, 375; the West End, 150; 

and the Jim Butler, 350 tons. 

MacNamara—From Jan. 1, 1908, to Dec. 
1, 1908, the MacNamara mine produced a 

little over 400,000 oz. silver. 

Tonopah Mining Company—Another 

record-breaking week’s work was recorded 

for 520 ft. of development work was done. 

Ore has been found in the Red Plume 

shaft in a drift near the Tonopah Exten- 

sion ground. 

Jim Butler—The Stone Cabin shaft is 

now 725 ft. deep, having been sunk 9 ft. 

during the week. No further sinking will 

be done for the present. 

Belmont—Winze No. 9 from the 1000- 

ft. level along the hanging-wall side of the 

Mizpah fault is down 125 ft. and has 

found several good bunches of ore. Drifts 

from the 50-ft. point in the winze have 
also opened up considerable good ore. A 

station is being cut at the bottom of the 

winze. 

Montana-Tonopah—During the week 

ending Dec. 5 the mill treated 611 tons of 

Montana and 394 tons of MacNamara 

ores. 

Storey CouNTY 

Ward Shaft—On Dec. 13 the Ward 

shaft was pumped out and the sump on 
the 2500-ft. level emptied. The water is 

being easily handled by the Knowles-Blake 

pump. 
Wuite PINE County 

Giroux-—-It is said that the Guggen- 

heims are still trying to secure control 

of. this company. 

Oregon 

LANE CouNTY—BOHEMIA 

Vesuvius—Supplies for the winter and 
spring are being hauled to this property 

belonging to F. J. Hard and near to 
Bohemia post office. A contract for 
building three miles of road between the 
Vesuvius and the Riverside properties has 
been let. The stamp mill will start soon. 

Riverside—-A contract for 500 ft. of 
drifting on the Riverside vein has been let 
by the owner, F. J. Hard. 

Mayflower—Machinery for the t100-ton 
mill is being hauled to the mine. About 
15 to 30 men are working underground. 

West Coast Mines—The 30-stamp mill 

at these mines, formerly known as the 

Oregon Securities property, will be started 

soon. 

South Dakota 

LAWRENCE CouUNTY 

Blue Belle—A lead and zinc ledge 30 

ft. wide is being developed by Aaron 

Dunn, the owner. 

Branch Mint—The old Richmond-Sit- 

ting Bull Company dumps at Galena 

have been purchased by New York men 

under Michael Hecht and test runs will 

be made in the big stamp mill. 

Horseshoe—The new hoist at Terry is 

in commission and work has been re- 

sumed on the ground again. 

Julius—James Julius, of Lead, has dis- 

covered a new ledge on his ground near 

there. The ore is free milling and shows 

values that average over $5 gold. 

Phoenix—A deal is now pending for 
the purchase of this ground, together 

with the Jupiter ground owned by New 

York men. Both are old-time producers, 

but have lain idle for several years owing 

to disputes among the owners. The 

Pheettix is the old Deadbroke. J. G. 

Thomas, of Deadwood, is interested in 

the deal. 

Mogul—The production is maintained 

at 400 tons daily. The Lucile claim has 

been unwatered and is again produc- 
ing ore. 

American Eagle—Extensive repairs are 

being made in the mill and considerable 

development work will be done on the 

property by Manager Goldbloom. 

National Gold Mining Company—John 

Treber and associates have organized a 

new company to which the old property 

in Carbonate has been deeded. 

PENNINGTON CouNTY 

Continental Copper—Preparations are 

being made to blow in the smelter at 

Sheridan as the property is being fast 
unwatered with the new pumps. Manager 

A. C. Overpeck, of Hill City, is in charge. 

Hymalulu—A small stamp mill will be 

erected on the property near Mystic, as 

recent development has shown up good 

ore. Judge Bennett, of Mystic, is the 

owner and manager of the property. 

Clara Belle—A new strike of ore of 

good milling grade has been found on the 

200-ft. level. So far it is several feet 

wide. 

Bismark—Under the management of 

James T. West, of Chicago, a force of 

men is opening up this mine near Key- 

stone and will shortly start up the 200- 

ton cyanide mill. 

Mariposa—Superintendent Wise has 
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gone to Minneapolis to confer with the 

owners about erecting a mill on the prop- 

erty near Mystic. Several good gold 

ledges have been opened up and the ore 

supply is ready. . 

Utah 

Satt Laxe County 

Boston Consolidated—According to L. 

Hanchett, general manager, while steam- 

shovel mining has not been so successful 

at Bingham as was anticipated, it will be 
many years before this method will be 
abandoned, inasmuch as it is the best and 
cheapest method for winning much of the 
porphyry ore. Recent developments have 
largely increased the tonnage of ore as- 
saying I.5 to 1.8 per cent. copper in the 
property of the Boston Consolidated. By 
the end of 1908 the concentrating mill 
will be in commission with its full capacity 
of 3000 tons of ore daily. 

Wisconsin 

ZINC-LEAD DistRICT 

Cuba City—The Pittsburg company is 

sinking on new ground where drilling 
showed disseminated jack at 23 to 45 ft. 
and a lower run at 60 to 66 feet. 

Model Mining Company—This company 

has started sinking on the Emma Harms 
land, one mile north of Elmo. 

Platteville—Milwaukee men have leased 

the J. S. Jones property, formerly the Re- 

liance, and will commence shaft sinking. 

Shullsburg—The Maid of Erin and 

Bessie mines will be equipped with con- 

centrators by, Ironwood, Mich., parties, 

who hold lease and title to 300 acres 

adjacent to the village. 

Toadville Mining Company—This com- 

pany struck rich sheet jack recently at 

42 ft. on the Hartshorn land just north of 
the St. Rose. 

Weigle—Negotiations are pending for 

the sale of this mine and 75-ton mill 
ehuipment to Eastern interests. 

Canada 

OntTARIO—COoBALT DistTRICT 

Ore shipments—Shipments of ore for 
the week ending Dec. 12 were as follows: 

Crown Reserve, 57,000 lb.; Chambers- 

Ferland, 60,000; Drummond, 40,000; La 

Rose, 151,100; McKinley-Darragh, 41,340; 

Nipissing, 202,562; O’Brien, 127,837; Right 

of Way, 185,480; Silver Queen, 127,000; 
Silver Cliff, 120,000; Temiskaming, 60,000; 

Temiskaming & Hudson Bay, 120,000; 
total, 1,357,319 pounds. 

La Rose—The appeal of the La Rose 

Mining Company in the action against the 
Right of Way Company and the Temis- 

kaming and Northern Ontario Railway 

Commission, has been dismissed by the 
British Privy Council. The suit began two 
years ago. The Ontario government in 

the original title given to the La Rose 
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property reserved a strip 99 ft. wide for 

the railway. The La Rose owners con- 

tended that this reservation did not in- 

clude minerals beneath the surface. The 

T. & N. O. Commission, however, repre- 
senting the government, granted the min- 

eral rights to the Right of Way Company, 

but the La Rose extracted ore from the 

strip amounting in value to $175,000. The 

case was tried in the Canadian courts, 

which found against the La Rose, and the 

Privy Council has confirmed this view and 

awarded the amount mentioned to the 

Right of Way. The net earnings of the 

La Rose mine for November were $93,447, 

and for the six months ending November 

$560,418. 

Beaver—Since a recent accident at the 

mine the shaft has been timbered to the 

bottom and development work is in pro- 

gress at the 200-ft. level, where about 200 

ft. of cross-cutting has been done. Drift- 

ing is being done at about the 75-ft level 

on a I2-in. calcite vein. 

Buffalo—A explosion occurred 

Dec. 16, E. Lavergne, an employee, being 

fatally injured. The company’s operations 

will be delayed until the boiler which was 

specially made, can be replaced. It had 

been in use only two months. 

boiler 

Cobalt Central—An important strike has 

been made by diamond drilling at a point 

350 ft. below the surface. At 58 it. west 

of the intersection of “Big Pete” and No. 

2 vein, a vein was cut running 5000 oz. 

silver to the ton, with native silver show- 

ing plentifully in the wall rock on both 

sides. 

Kerry Mining Company—On the Peter- 

son Lake lease of this company two cal- 
cite veins have been found; one of them 

carries silver on the surface. The main 

shaft is down 50 ft. and will be sunk to the 

100-ft. level, where crosscutting will be 

undertaken to tap seven veins which show 

on the surface. On the company’s Cart 

Lake lease, No. 1 shaft is down 100 ft., 
and drifting on the vein will be begun. 

McKmley-Darragh—Nos. 1 and 2 shafts 

have been connected at the 150-it. level, 

and crosscutting has been extended west 

to the Right of Way. In crosscutting 

under Cobalt lake seven veins have been 

worked and drifting will be begun on 

others during the winter. 

ONTARIO— MONTREAL River DIstTRICT 

Marcel—A shaft is being sunk on a vein 

from 1 to 8 in. wide, carrying calcite, 

cobalt bloom, copper and native silver, 

which has been traced for 500 ft. on the 

property. 

Mexico 

AGUASCALIENTES 

El Corralillo—This property at Cobre 

has been sold by William Davidov to a 
group of Pittsburg capitalists. 

CHIHUAHUA 

International Oil and Gas Company— 
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This company, in which Indianapolis men 
are interested, has begun drilling opera- 

tions on its tract in the vicinity of Falomir 

along the line of the Orient railway east 

of Chihuahua. Two wells have been 

started and the drilling machinery is now 

en route. A. M. Nelson is the general 

manager in charge. 

Chicago-Mexican—The five-stamp mill 

will be placed in operation early in Janu- 

ary. The ore runs largely in silver. The 

mine is near Cusihuiriachic. W. W. 
Hinkle, of Chicago, is the secretary- 

manager. 

Sta. Eulalia Exploration Company—The 

monthly shipments from this company’s 

Santa Eulalia mines average nearly 3000 

tons, the bulk of this tonnage coming 

irom the Buena Tierra property. The ore 
runs about 25 oz. silver and 10 per cent. 

lead. Operations are in charge of F. 

Chapallet, manager, and J. H. Gilmore, 
superintendent. 

Palmarcjo & Mexican Goldfields, Ltd.— 

It is reported that this English concern, 

carrying on operations in the Chinipas 

section close to the Sonora state line, is 
to adopt a new milling system, in the 

event of which a new mill will be erected 

at a site near the mines. T. H. Oxnam, 
formerly general manager and President 

Southcott are now at the properties. 

Velardena—The opening up of a con- 

siderable body of ore running 50 bz. sil- 

ver and 60 per cent. lead is reported on 

the 500-ft. and 750-ft. levels of this mine 

at Santa Eulalia. It is a holding of the 

American Smelting and Refining Com- 

pany. 

GUANAJUATO 

San Matias Mitl—This mill of the Mex- 

ican Milling and Transportation Company, 

one of the allied interests of the Guana- 

juato Development Company, has made its 

last purchase of ore from the larger ship- 

pers, and has set the last day for the bus- 

cones to bring their ore to this custom 

mill. The main reason for closing the mill 
is the present low price of silver, which 

does not permit a profit on the milling of 

the ores brought to the mill by the bus- 

cones and small shippers. 

SINALOA 

Palmarito Mining Company—The 150- 

ton lixiviation plant of this Philadelphia 
company in the district of Mocorito, is 

practically closed down pending changes 

in the crushing and roasting departments. 

Charles D. Smith is manager. 

Mina Grande and Los Tajos—James B. 

Shepard, late of Jalisco, is developing 

these properties in the district of Santiago 

de los Caballeros, Badiraguato. A mill is 

contemplated and a test lot is being 

shipped to Denver for treatment. Both 

properties are producers of high-grade 

silver-lead ores and have produced a great 
deal of silver. 

lest Coast Mining and Smelting Com- 
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pany— This company, operating the Los 

Tajos copper mines on the Huajote river, 

Badiraguato, is erecting a 40-ton concen- 

trating plant and installing a six-drill com- 

pressor and drills. The mill crushes wet. 

The equipment includes a 7xIo-in. crusher, 

two sets of 20x12-in. rolls, screens, ele- 

vators, and Bartlett tables. The mines 

have been developed by a series of tun- 

nels and during the past two years a large 

amount of ore has been opened up. 
Edward H. Hicks is manager, and R. N. 

Hines superintendent. 

Rosario—This mine, San José de Gracia 

district, is operating on low-grade ore. 

The properties are still in litigation, with 
the defendants in possession of the mines. 

Jesus Maria—This mine, San José de 

Gracia district, owned and operated by 

Francisco Paraza and Toriba Hermanos, 

is producing $60,000 per month in gold 

bars. The plant consists of stamps with 

cyanide annex. This property was owned 

and operated at one time by the Anglo- 

Mexican Mining Company, of Boston, and 

was sold to Francisco Paraza, son of the 

original owner. 

SoNoRA 

Silver Tiger—The property at Naco- 

zari, formerly owned by the Kansas City- 

Credo Liberal Mining Company, has been 

reincorporated under the name of the Sil- 

ver Tiger Mining Company, of Kansas 

City, Mo., which expects to resume opera- 

tions in the near future. T. L. Crane, 
formerly resident manager, will be in 

charge of active operations. The new 

company expects to install a hoisting plant 

and complete surface equipment. 

Moctezuma—The Mina Gruto de Monte 

Cristo is reported to have been sold to 

C. B. Bell, C. H. Jones and F. S. Douglas, 

of Nacozari and Douglas, for a price ap- 

proximating $200,000, of which $25.000 is 

to be paid within 90 days. This property 

lies about 30 miles southeast of Mocte- 

zuma, and under the ownership of Don 

Carlos C. Soto has shipped about 1,000,000 
oz. silver in ores averaging about 600 oz. 

to the ton. The maximum depth attained 
in the present workings is less than 200 

feet. 

Cumpas—The San Lorenzo property, 

about 25 miles west of Cumpas, has been 

sold by the owners represented by Martin 

Higginson to eastern men for a ‘sum_.not 

made public. This property has been ship- 

ping high-grade copper ore carrying silver 

for some time. 

TAMAULIPAS 

Sulphur Discovery—A -deposit of. sul- 
phur has been discovered about 50. miles 

from Matamoras, 35 miles from. the 
nearest railroad and about the same: dis- 

tance from the nearest seaport. .A de- 

posit from 25 to 30 ft. thick, high in sul- 
phur, covered by only 5 to 7 ft. of. soil, 
is said to. have been disclosed by 30 drill 
holes. 
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Metal, Mineral, Coal and Stock Markets 
Current Prices, Market Conditions and Commercial 

Statistics of the Metals, Minerals and Mining Stocks 

QUOTATIONS FROM IMPORTANT CENTERS 

Coal Trade Review 

New York, Dec. 23—Coal trade in the 

West is still quiet. Domestic demand is 

kept down by the weather, and there has 

not been sufficient increase in the call for 

steam coal to make up for the lull caused 

by the closing of the Lake trade. There 
is not as much over-production as was 

feared, and trade has been rather even, 

with little change in prices. 

The Seaboard bituminous trade is still 

rather dull. Coastwise trade is falling off, 

but that is not unusual in December. 

Steam-coal demand improves slowly. 

The anthracite market still depends on 

the weather. Shipments are kept up from 

the mines, but it is probable that a large 

quantity is going into storage. The com- 

panies are possibly accumulating stocks in 
order to be provided in case of trouble 

with the miners next April. 

CoaL TraFFic Notes 

Tonnage originating on Pennsylvania 

lines east of Pittsburg and Erie, year to 

Dec. 12, in short tons. 

1907. 1908. Changes 

Anthracite...... 5,427,766 4,935,787 D. 491,979 
Bituminous..... 38,131,372 32,295,861 D. 5,835,511 
TOE vs besa ancsces 12,816,027 6,822,053 D. 5,993,974 

Total.......... 56,375,165 44,053,701 D. 12,321,46 

The total decrease this year to date 

was 21.9 per cent. 
Bituminous coal and coke shipments, 

Pennsylvania and West Virginia, 10 
months ended Oct. 31, short tons: 

Coal. Coke. Total. 

Balt. & Ohio........ 18,558,560 2,459,605 21,018,165 
Buff., Roch. & Pitts. 4,522,931 273,788 4,796,719 
Buff. & Susqueh’na 940,259 160,925 1,101,184 
Penn. lines, N. Y.C. 5,474,651 59,238 5,533,889 
Pitts. & L. Erie..... 6,811,757 2,429,317 9,241,074 
Norfolk & Western. 9,152,684 1,571,202 10,723,886 

NB isk dcecesinss 45,460,842 6,954,075 52,414,917 

Total, 1907........ 55,434,947 10,222,657 65,657,604 

Total decrease, 13,242,687 otns, or 23.9 

per cent. In addition the Baltimore & 

Ohio carried 823,293 tons of anthracite in 

1907, and 632,013 in 1908; a decrease of 

191,280: tons. 
Coal tonnage of railroads in Ohio Coal 

Traffic Association, 10 months ended Oct. 

31, short tons: 

1907. 

Hocking Valley...... 3,399,574 
Toledo & Ohio Cent.. 1,506,729 
Baltimore & Ohio.... 1,909,401 
Wheeling & L. Erie., 2,910,115 
Cleve., Lorain & Wh. 2,443,620 
Zanesville & Western 1,322,452 
Toledo Div., Pen. Co. 1,886,568 
L.Erie,Alliance&Wh. 1,017,548 
Marietta, Col. & Clev. 27,898 

1908. 

2,691,594 
1,309,875 
1,184,887 
2,257,118 
1,996,796 
1,050,341 
1,278,968 

870,041 D. 
43,967. I. 

Changes, 

707,980 
196,854 
724,514 
652,997 
446,824 
272,111 
607,600 
147,507 
16,069 

Peseryey 

Total........6+2----16,423,905 12,683,587 D.3,740,318 

The total decrease shown this year was 

22.8 per cent. 

Coal shipments reported by Southwest- 

ern Interstate Coal Operators’ Associa- 

tion, nine months ended Sept. 30, short 

tons: 

1907. 1908. Changes. 

Missouri.......... 2,012,944 1,626,494 D. 386,450 
Se ee 4,664,696 3,485,586 D. 1,179,110 
Arkansas......... 1,663,941 1,280,613 D. 383,328 
Oklahoma........ 2,121,429 1,789,727 D. 331,702 

otal. ..<4 vos. 10,463,010 8,182,420 D. 2,280,590 

The total decrease for the nine months 

this vear was 21.8 per cent. The shipments 

for the month of September showed an 

increase of 9.5 per cent. 

New York 

ANTHRACITE 

Dec. 23—The market for all 

quiet, and not much 

done. 

sizes is 

business is being 

The weather is mainly responsible 

for present conditions. Colder weather 

is promised, which will help the trade. 

Schedule prices are $4.75 for broken, 

and $5 for egg, stove and chestnut. Small 

steam prices are: Pea, $3.25@3.50; buck- 

wheat No. 1, $2.35@2.50; buckwheat No. 

2 or rice, $1.60@2; barley, $1.35@I.50. 

All prices are f.o.b. New York harbor 

points. , 

BITUMINOUS 

The soft-coal market is dull and con- 

sumers are not taking coal, preferring to 

let their stocks get low until after Jan. 1, 

at which time they take their inventories. 

In the far East business is quiet, but along 

the Sound it is better. New York harbor 

has not improved, and good grades of 

coal sell at $2.45@2.65 per ton. All-rail 

trade is better than tidewater business, 

as a whole. Transportation from mines 
to tide is variable. Cars are in good 

supply. 
In the coastwise-vessel trade boats are 

not plentiful, nor are they in good de- 

mand on account of the restricted busi- 

ness. A number of vessels are seeking 

business, but with small success. Freight 

rates remain unchanged. Quotations are 

as follows, for large vessels from Phila- 

delphia: To Boston, Salem and Portland, 

7zo@8oc.; Lynn, Newburyport and Bath, 

So@8sc.; Portsmouth, 8oc.; Bangor,, 
$1@1.10; Providence, New Bedford and 

the Sound, 70@75c. per ton. 

Birmingham 
Dec. 22—Coal operations in Alabama 

have been quite active recently. There 

has been but little cold weather. The 

larger consumers of coal, however, have 

been increasing their demand right along, 

and there has been a steady operation at 

mines. Contracts recently have been re- 

newed by coal operators in the Birming- 

ham district for the hire of State and 

county convicts. The Bessemer Land and 

Improvement Company has made a con- 

tract for the use of 200 convicts at a price 

that practically equals what free labor is 

given. A daily wage is paid for the con- 
victs according to their physical grade, or 

so much per ton, for run-of-mine; the 

advantage of this contract to be in a 

steady employment of the men. Accord- 

ing to the contract either the president of 

the convict board or the governor can 

conclude the contract at will. The con- 

tract is to run for a term of five years. 

Other companies in the Birmingham dis- 

trict have been closing contracts recently 

for the hire of county convicts. There are 

quite a number of miners and mine em- 

ployees who are waiting for an improve- 
ment in conditions. 

There has been no change in coal quo- 

tations. Coke is strong still. There is 

still considerable coke on hand, but the — 

larger companies are going to need all of 

it during the winter. 

Chicago 
Dec. 22—The coal trade is not especially 

active and shows little change from the 

previous week. Colder weather ought to 

have stimulated domestic trade, but few 

people buy at this season, if they can avoid 

it. Shipments from mines have slacked 

up a little, and there is not so much sur- 
plus to depress prices. 

Illinois and Indiana coals are unchanged 

with a little better demand reported for 

steam coals. Brazil block is fairly active. 
Hocking Valley does not vary much from 

circular. Deliveries of Youghiogheny are 

still mainly on contract, and the same can 

be said of smokeless. 

Anthracite is selling only in small lots. 
There is plenty of all sizes; chestnut, 
which was scarce, now seems to be in 

good supply. 

Cleveland 

Dec. 22—The market is very dull, ex- 
cept for fine coal, for which there is a 

good demand. Massillon slack has brought 
75@8oc. at mine; No. 8 district slack, 

75c. at mines. For large coal there is so 

little demand that Ohio producers are 

talking of short time, or a complete shut- 

down over. the holidays. The demand for 

domestic coal continues small, on account 

of the weather. 
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Indianapolis 

Dec. 21—The unusually mild weather 

continues to curtail the output of the In- 

diana coal mines. The output for Novem- 

ber was considerably less than for the 

corresponding month last year. The 

operators say they have made no attempt 

to force coal upon unwilling buyers. The 

curtailment is due to a lack of demand 

for all grades except steam coal. They 

have had little difficulty during the past 
week in disposing of all the steam coal 

produced. Reports from the Northwest 

are to the effect that neither consumers 

nor local dealers are stocked up as heavily 

as usual, and they are inclined not to buy 

any coal in advance of the probable mild 

weather demand. Indiana operators say 

that if discomfiture overtakes them when 

the winter begins to strengthen, the bur- 

den will be on them, for they have been 

urged persistently for some time to supply 

themselves in order to avoid such a con- 

tingency. 

Pittsburg 

Dec. 22—Operations and prices continue 

about the same, but the outlook is some- 

what better. The rains of the past week 

have made the rivers navigable, but the 

water was not sufficient today to let out 
any coal. Several large tows of empty 

coal boats and barges that had been held 

at down-river points for over six months 

came in and were immediately sent up 

to the pools. Arrangements are being 

made to start a number of the river coal 

mines that have been idle for lack of 

empties. The railroad coal mines are be- 

ing operated at about 60 per cent. of ca- 

pacity. There is an unusual demand for 

slack and prices are firmly held at 8oc. 

Mine-run coal is still quoted at $1.15 and 

14%4-in. at $1.40, an advance of 5c. over 

prices during the fall months. 

Connellsville Coke—Conditions in the 
coke market remain unchanged. Con- 

sumers delay in placing contracts for next 

year. Producers insist that no advantage 

is to be gained by delay, as prices will 

be firmly held after the opening of the 

year. For spot shipment contract prices 

are shaded by from Io to 20c. Furnace 

coke for the first half is quoted at $2 and 

foundry at $2.25@2.40 f.0.b. ovens. The 

Courter gives the production in the two 

Connellsville fields at 244,399 tons. The 

shipments were 9260 cars as follows: To 

Pittsburg district, 3218; to points west of 
Pittsburg, 5553; to points east of Con- 

nellsville, 489 cars. 

Foreign Coal Trade 

Welsh Coal Prices—Messrs. Hull, Blyth 

& Co., London and Cardiff, report prices 

as follows on Dec. 12: Best Welsh steam, 

$3.48; seconds, $3.36; thirds, $3.24; dry 
coals, $3.60; best Monmouthshire, $3.18; 

seconds, $3.06; best small steam, $1.92; 
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seconds, $1.68. 

shipping port. 

British Coal Exports—Exports of fuel 

from Great Britain, with coal sent abroad 

for use of steamships in foreign trade, I1 

months ended Nov. 30, long tons: 

All per long ton, f.o.b. 

1907. 1908. Changes, 

Coal.............. 58,407,880 57,375,422 D. 1,032,458 
875,639 1,087,618 I. 211,979 

Briquets.......... 1,360,798 1,345,705 D. 15,093 

Total exports... 60,644,317 59,808,745 D. 835,572 
Steamer coal...... 17,080,575 17,815,990 I. 735,415 

SiN ac ure 77,724,892 77,624,735 D. 100,157 

The larger exports this year were 

9,538,322 tons to France, 8,951,104 to Ger- 

many, and 3,993,288 to Sweden. 

Iron Trade Review 

New York, Dec. 23—The 

generally seems to be waiting 

year, and the past week has 

a quiet one. 

iron trade 

for the new 

been rather 

In pig iron there have been some in- 

quiries for foundry iron, but they are of a 

tentative sort, not resulting in orders, but 

apparently intended to establish a range 

of prices upon which foundries can base 

calculations. Basic iron shows more sales, 

and more inquiries based upon actual de- 

mand. The scarcity and high price of 

scrap is helping sales of foundry pig. 

Basic-steel makers also find heavy steel 

scrap scarce and high, and are, therefore, 

inclined to take more pig. 

Structural steel is very quiet for the 

present, with few orders being placed. 

Some orders for rails are coming for- 

ward, and quite a large tonnage is ex- 

pected to be placed soon. Other finished 

material is quiet for the time being; the 

question is how soon a revival will come. 

Ontario Iron Ore—A deposit of iron 

ore on the southwestern arm of lake 

Temagami, in Ontario, is being tested by 

five diamond drills. It is reported that 
this work is being done in the interest of 

the United States Steel Corporation. 

Baltimore 

Dec. 22—Exports from the port of 

Baltimore this week included 3,266,800 Ib. 

steel billets to Liverpool and 1,128,000 Ib. 

to Glasgow; 736,278 lb. tin scrap to Rot- 

terdam ; 147,285 lb. zinc dross to Liverpool. 

Birmingham 
Dec. 21—While this is usually the sea- 

son for a lull in the pig-iron and steel 

market, Alabama furnace companies con- 

tinue to book orders right along for de- 

livery during the first half of the coming 

year. There is not great activity, how- 

ever, producers apparently waiting for an 

advance in the quotations, and holding 

back from bidding on possible business. 
Inquiries that are heard of in the open 

market would indicate that there is to be 

a strong demand for iron by some of the 

larger consumers in the near future. Dur- 

ing the.past week one of the large cast- 
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iron pipemaking concerns was in the field 

inquiring as to a large tonnage. The fact 

that there has not been a complete cessa- 

tion of trading in the Southern iron and 

steel market with the holiday season at 

hand is accepted with considerable en- 

couragement. There has been another lot 

of early-delivery iron sold above $13 per 

ton, No. 2 foundry, but a general advance 

has not been authorized in the quotations, 

No. 2 foundry iron is quoted at $13 per 

ton, delivery during the first quarter of 

the coming year, with two of the larger 

companies still out of the market. There 

has been no improvement in the make in 

this section lately, and none will be an- 

nounced this year. 

Chicago 

Dec. 22—Pig iron is dull for the time, 

but the lull now apparent does not look 

like a set-back, but rather the quiet which 

we usually expect at the end of the year. 

What sales have been made are of small 

lots for early or first-quarter delivery. 

Some inquiries are in for second-quarter 

iron, but no sales of this class have been 

made this week. 

Southern No. 2 holds at $13@13.50 

Birmingham ($17.35@17.85 Chicage). The 

higher price is quoted for 

deliveries. 

second-quarter 

Northern is still $17, but at 

least 50c. more is asked, and some fur- 

naces held to $1 more for any deliveries 

after March. 

In finished iron and steel there is a lull, 

as with pig iron, but it seems to be only 

temporary. Coke is unchanged. 

Cleveland 

Dec. 22—The Lake receipts of iron ore 

are at an end for the season. The dock 
stocks are being gradually drawn down, 

as shipments to: furnaces are increasing. 

Some sales of iron ore are being made at 

the prices which have ruled through the 

season. 
Pig iron is dull, the orders coming in 

being for small quantities only. There is 

no change in prices, though makers are 
inclined to be firmer in their views, as they 

look for better business in January. 

Philadelphia 

Dec. 23—The pig-iron market has de- 

veloped strength for forward delivery, 

especially in basic pig. Negotiations are 

still pending for large lots for first-quarter 

delivery in this territory. General con- 
sumption is increasing. The feature of 

the week is a number of inquiries from 

large consumers for delivery during the 

second quarter of the year, but no busi- 

ness of importance of this character has 

been placed. 
Another interesting feature is the larger 

quantities of iron asked for. Poor iron 

has been pretty well cleaned out of the 

market. Foundry iron has improved ma- 
terially, although the bulk of the business 
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is in small lots thus far. Makers of good 

brands are holding prices firmly. Forge 
still drags, although the bar mills are get- 

ting more work. The general situation is 
improving. 

Steel Billets—Increased activity prevails 
mostly in small lots. 

Bars—The feature of the market is the 

presentation of inquiries for large lots of 

iron for delivery during the first quarter 

of the year. The present demand is for 

small lots for prompt delivery. Stocks 

among consumers are low. Prices show 

no weakness. 

Sheets—While there are few large 

orders for forward delivery there is more 

business going to the mills. 

Merchant Steel—The retail demand has 

improved, and large consumers in a few 

instances have asked for quotations on 

first-quarter business. 

Plates—The plate business has wonder- 

fully improved, and large orders are com- 

ing along; but there is no toning up of 

prices. 

Structural Material—Bridge work is 

coming along and car work is more prom- 

ising than for months. 

Scrap—Scrap was suddenly advanced 

25 or 50c. for railroad and No. 1 yard. A 

further advance is announced. Millmen 

are anticipating this and are actively buy- 

ing, but there is not enough material to 

supply them. 

Pittsburg 
Dec. 22—This is an exceptionally dull 

week in the iron and steel trade, only or- 

ders for small tonnages being placed; 

most of the active mills will be closed for 

the Christmas holiday. Some plants closed 

yesterday for the week as repairs are 

necessary but the rest will be idle only 

from Dec. 24 and will resume again on 

Dec. 27. 

The feature of the past week was the 

placing of an order for 135,000 tons of 

steel rails by the Pennsylvania Railroad. 

The Carnegie Steel Company got 30,000 

tons of this order and will roll the -rails 

early next month. While the tonnage 

looks large it is insignificant compared 

with the capacity of the rail plant. The 

Edgar Thomson works can produce 90,000 

tons a month when running full. The 

Carnegie company, which is operating the 
Mingo steel plant at one-half capacity, will 

put the entire works on in full immedi- 

ately after the opening of the new year, 

also the two idle blast furnaces. The com- 

pany started one of the three Isabella fur- 

naces in the Pittsburg district today and 

expects to put the other two in blast about 

the middle of January. The American 

Steel and Wire Company is rushing re- 

pairs at the steel plant and blast fur- 

naces at Donora and will put them in full 

operation early next month. The wire 

departments are running full. The com- 
pany expects to have all of its plants run- 

ning at normal within the next three 

weeks as the outlook for the wire trade 
after Jan. I is extremely good. Independ- 

ent wire interests also report excellent 

conditions. In tinplate there is a good 

run of business and the leading producer 

will have about 90 per cent. of its ca- 
pacity going early in the new year. New 

business in structural steel is limited to 

small tonnages. The only large work 

pending for which bids have gone in is 

for the plant of the Crane-Best Company 

at Oakmont. It was to have been let this 

week but was deferred. The contract calls 

for about 2500 tons of steel. The Re- 

public Iron and Steel Company closed its 

bessemer-steel plant at Youngstown for 

repairs, but expects to have it going in 

full early next week. Other plants of the 

company in the Youngstown district are 

idle for repairs. 

Pig Iron—The market continues quiet, 

but prices are firm and some furnaces 

have advanced current quotations about 

25c.a ton. Sales of the week consisted of 

carload lots; one contract for 300 tons of 

No. 2 foundry was closed at the minimum 

rate of $16, Valley furnace. The American 

Car and Foundry Company was in the 

market for 8000 tons for its Detroit 

works. It does not usually buy Valley 

iron, but on this tonnage sent inquiries 

here. The prices, however, were not satis- 

factory and the contract was placed with 

Western furnaces. It is understood the 

company bought 1000 tons of No. 1, 2000 

tons of No. 2 and 5000 tons of gray forge. 

Quotations for first quarter are as fol- 

lows: Standard bessemer, $16.50@17; 

No. 2 foundry, $16@16.25; malleable bes- 

semer and. basic, $15.75@16; gray forge 

$14.50@15; all f.o.b. Valley furnaces. 

Steel—There have been but few trans- 

actions .in crude steel, most of the de- 
liveries being on contract. The price of 

both bessemer and open-hearth billets re- 

mains firm at $25, Pittsburg. Tank plate 

is quoted at 1.60c. and merchant-steel bars 

at 1.40 cents. 

Sheets—The sheet trade continues ex- 

ceptionally good for a dull period and 

prices are strong. Black sheets are quoted 

at 2.50c. and galvanized sheets at 3.55c. for 

No. 28 gage. 

Ferro-Manganese—There is no change 

in the ferro market and quotations con- 

tinue around $47 a ton. 

Foreign Iron Trade 

British Iron Trade—Values of exports 

and imports in Great Britain, 11 months 

ended Nov. 30, as given by Board of 

Trade returns: 

Exports. Imports. Excess. 

Tron and steel £34,463,140 £ 7,003,869 Ex, £27,459,271 
Machinery... 28,663,022 4,223,584 Ex. 24,439,438 
New ships.... 10,184,412  ........ Ex. 10,184,412 

Total........ £73,310,574 £11,227,453 Ex. £62,083,121 

Total, 1907.. 81,966,828 11,388,970 Ex. 70,577,858 

Total decrease in exports this year, 
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£8,656,254, or 10.6 per cent.; decrease in 

imports, £161,517, or 1.4 per cent. The 

quantities of iron and steel were, in long 

tons: 

1907. 1908. Changes 

MOE ic ce sisickvscscs 4,839,782 3,786,799 D.1,052,983 
i ae e+... 834,791 1,017,201 I. 182,410 

Imports were largely of billets, blooms 

and other half-finished material. 

Imports of iron ore into Great Britain 

for the 11 months were 7,118,569 long tons 

in 1907, and 5,521,199 in 1908; decrease, 

1,597,370 tons. Of the ore imported this 

year 4,073,204 tons were from Spain. 

German Steel Syndicate—Sales of steel 

reported by the Steel Syndicate for the 10 

months ended Oct. 31 were, in metric 

tons: 

1907. 1908. Changes. 

Billets, blooms, etc. 1,360,276 1,169,982 D. 190,294 
Railroad material... 1,885,758 1,729,017 D. 156,741 
Beams, shapes, etc. 1,555,505 1,165,325 D. 390,180 

TOMB iccscicens 4,801,539 4,064,324 D. 737,215 

There were important decreases in all 

lines, the total loss from last year being 

15.4 per cent. 

German Iron Trade—Exports and im- 
ports of iron and steel in Germany, I0 

months ended Oct. 31, metric tons: 

Exports: 1907. 1908. Changes. 

Iron and steel...... 2,858,176 3,145,409 I. 287,233 
Machinery. ...ccccse 271,785 301,877 I. 30,092 

TORR 6.x. x aaeswats 3,129,961 3,447,286 I. 317,325 

Imports: 

Iron and steel...... 675,864 476,967 D. 98,897 
Machinery.......... 77,557 67,237 D. 10,320 

TO. <. ccccccsss, WEA 544,204 D. 109,217 

The increase in exports was mainly in 

half-finished material—pig iron, steel bil- 

lets and blooms. 

Metal Markets 

New York, Dec. 23—The metal markets 

generally do not show any important 

changes in conditions this week. They are 

quiet, as a rule, and no great increase in 

activity is expected until the new year 

opens. 

Gold, Silver and Platinum 

UNITED STATES GOLD AND SILVER MOVEMENT 

Metal. Exports. | Imports. Excess. 

Gold: 

Nov. 1908..| $ 2,967,795 | $ 2,892,225)/Exp. $ 175,570 
: 1907.. 615,169 63,574,871| Imp. 62,959,702 

Year 1908..| 73,857,749 | 45,105,993/Exp. 28,750,846 
1907..| 54,211,240 | 98,949,557|Imp. 44,738,317 

Silver: 
Nov. 1908..| 3,951,987 3,275,609/Exp. 676,378 

“© 1907..| 4,187,378 3,602,405] «* 584,973 
Year 1908..| 47,111,382 | 37,814,676 9,296,706 

“  19U7..] 57,212,168 | 41,690,324) “ 15,521,844 

Exports of specie from New York, week 
ended Dec. 19: Gold, $4,003,500, almost all 
to Paris; silver, $878,850, chiefly to London. 
Imports: Gold, $412,291, from Australia and 
the West Indies; silver, $156,049, from 
Mexico and South America. 

Foreign trade of the United States, 11 

months ended Nov. 30, as reported by 

Bureau of Statistics, Department of Com- 

merce and Labor: 

i 

; 
: 
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: 
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Merchandise : 1907. 1908. 

Exports...... sienienee «+--+ $1,716,306, $1,564,023,950 
fe 1,330,927, 1,004,474,822 

“Excess, exports...... $ 385,378,873 $ 559,549,128 
Add excess of exports, silver.......... 9,296,706 
Add excess of exports, gold........... 28,751,806 

Total export balance........... «eee. $ 597,597,640 

The gold and silver movement in de- 

tail will be found in the table at the head 

of this column. 

Gold and silver movement in France, 

10 months ended Oct. 31: 

Imports. Exports. Excess. 

Gold.... Fr.789,825,000 F.18,347,000 Im p. Fr.771,478,000 
1907... 389,243,000 94,004,000 Imp. 295,239,000 

Silver.. 138,467,000 149,391,000 Exp. 10,924,000 
1907... 148,791,000 165,063,000 Exp. —- 16,272,000 

Imports of copper and nickel coins, 

86,000 fr. in 1907, and 57,000 fr. in 1908; 

exports, 623,000 fr. in 1907, and 586,000 

fr. this year. 

Gold and. silver movement in Great 

3ritain, 11 months ended Nov. 30: 

Imports. Exports. Excess. 

Gold.......... £41,539,849 £45,197,929 Exp. £3,658,090 
Goid, 1907... 49,306,609 45,986,743 Imp. 3,319,866 

Silver ........ 9,588,812 11,804,119 Exp. 2,215,307 
Silver, 1907. 14,667,024 15,813,329 Exp. 1,146,305 

Of the silver imported this year a total 
of £7.682,064 is credited to the United 

States. 

Gold-—The open-market price for gold 

in London shows no material change. As 

for several weeks past the Bank of France 

has taken all the available gold offered. 

In New York, nearly $1,000,000 additional 

has been taken for export to Paris, mak- 

ing a total of $6,100,000 going out on the 

present movement. 

Platiiinum—Dealers quote this metal at 

unchanged prices: $24 per oz. for refined 

platinum, $26.50 for hard, and $20@a21 for 

scrap. Business is good for the close of 

the vear, and the market is strong 

Silver—Under China buying and some 

speculative covering, silver has improved 

in value with 229/16d. bid today in Lon- 

don. While stocks are large in the vari- 

cus silver centers, a more hopeful feeling 

would create a demand and help materially 

to distribute the stock. ‘ 

SILVER AND STERLING EXCHANGE, 

December. 17 18 | 19 21 22 23 

4814] 48% 485, 48% 48% 
London..... | 22%, 22%| 2234] 227, 223%%| 291, 
Sterling Ex. .|4.8690 4.8700|4.8695 4.8725 4.8710 4.8710 

New York quotations, cents per ounce troy, 

fine silver; London, pence per ounce sterling 

silver, 0.925 fine. 

Shipments of silver from London to the 

East, year to Dec. 10, reported by Messrs. 

Pixley & Abell, London: 

1907. 1908. Changes. 

India...... - £10,531,354 £8,377,390 D. £2,153,964 
CRIB. 22.50 417,350 641,400 I. 224,050 
Straits..... ‘i 691,150 164,885 D. 526,265 

Total...... £11,639,854  £9,183,675 D. £2,456,179 

Receipts for the week £2000 from Mex- 

ico and £115,000 from New York; total, 

£117,000. Exports, £7750 to India and 

70,000 to China; £77,750 in all. 
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Copper, Tin, Lead and Zinc 

Copper. Tin. | Lead. Spelter. 

| - 

cieel lal dé lel’ 
— (aie Lae tl . er 1a 

Al RS | RO} Ael 5 5 ZS | 2d 

17] 14%| 14 4.174] 6.12}| 4.974 
(@14%| @14%| 623%] 29 |@4.22}'@5.15 |(@5.00 

18} 14%) 14 4.173] 5.12}] 4.974 
(@1454| @143¢| 6234) 29 |(@4.22}'@5.15 |(@5.00 

19} 14%| 14 4.173] 5.123] 4.974 
(@145,| @14%| ....| 29 |@4.22}'@5.15 |@5.00 

21} 14%| 14 4.173] 5.123] 4.97} 
@145%| @14%s| 6234) 293¢|@4.20 |@5.15 |(@5.00 

22} 14%| 14 4.173] 5.123] 4.974 
(@1454| @14%%| 6254] 2934|(@4.20 |@5.15 |(@5.00 

23; 14%| 14 4.124] 5.12}] 4.974 
| @i4a%! @14% 63,4,| 291<|@4.15 '@5.15 |@5.00 

London quotations are per long ton (2240 
lb.) standard copper. The New York quota- 
tions for electrolytic copper are for cakes, 
ingots and wirebars, and represent the bulk 
of the transactions made with consumers, 
basis, New York, cash. The price of cathodes 
is usually 0.125c. below that of electrolytic. 
The quotations for lead represent wholesale 
transactions in the open market. The quota- 
tions on spelter are for ordinary Western 
brands; special brands command a premium. 

Copper—Domestic consumers have 

taken a more active interest in the market 

during the week. It is» reported that 

transactions in electrolytic 

copper have taken place for distant de- 

livery at current prices. Business in Lake 

has active, and as the lots in 

second hands have been disposed of, the 

copper had to be secured from first hands, 

who had hitherto not met the extreme de- 

cline. Europe has played a small part in 

the business of the week, but at the close 

a good inquiry is reported from that 

quarter, stimulated doubtless by the firmer 

tendency of the Standard market. 

Beginning 

good-sized 

also been 

with Dec. 17, considerable 

sales of Lake copper were made to domes- 

tic manufacturers at 14%c., these amount- 

ing to several million pounds and being 

participated in by at least three important 

selling agencies. Calumet & Hecla is re- 

ported to have made a sale at 1434c., but 

this being under exceptional conditions 

does not represent the actual market. On 

the other hand, electrolytic copper has 

been freely offered at 14%%c., while sales 

have been made at close to rac. 

At the close we quote 143%4@14%c. for 
Lake copper: 14@14%c. for electrolytic 

in ingots, cakes and wirebars. The aver- 

. age of the week for casting copper has 

been 1334@14 cents. 

Copper sheets, cold-rolled, 20c.; hot- 

rolled, t9c. Wire, 1534c. base, carload lots 

at mill. 

The Standard market in London showed 

a slight but steady recovery throughout 

the week and the close is cabled firm at 

£63 1s. 3d. for spot, £63 18s. od. for three 

months. 

Refined and manufactured sorts we 

quote: English tough, £66 Ios.; best 

selected, £65 10s.@66 10s.; strong sheets, 

£77 10s.@78 10s. 
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The imports of copper into the United 
States, 10 months ended Oct. 31 were di- 

vided as follows, in pounds: 

In Ore. In Matte. Metal. 

British N. America. 17,859,165 1,588,090 23,741,312 
re 10,270,778 127,626 34,121,965 

South America..... 7,577,252 23,732,072 
COT cos cseun c0ssce <00-00008 2,929,673 
oe eee cena 13,492,188. 
Other countries.... 11,562,861 2,319,494 28,822,264 

Total .... ......- 37,270,056 4,035,210 126,839,474 

The total was 168,144,740 lb 

Tin—There was a firmer tone noticea- 
ble in the London market throughout the 

week, although quotations do not show 
much advance. The close is cabled at 

£132 12s. 6d. for spot, £134 5s. for three 

months. 

The domestic market suffered so far as 
transactions were concerned from the holi- 

day dullness, but closes somewhat higher, 

in sympathy with London, at 29.25 cents. 

Arrivals of Bolivian tin ore in Europe 
in November were: Great Britain, 884 

tons; Germany, 148; France, 140; total, 

1172 tons, equivalent to 714 tons fine tin. 

Output of the Federated Malay States 

in November was 4206 long tons tin; for 

the 11 months ended Nov. 30 it was 45,669 

tons tin, a decrease of 2762 tons from last 

year. 

Tin shipments from the Straits for the 
II months ended No. 30 were 48,776 long 

tons in 1907, and 55,539 in 1908; increase, 

6763 tons. 

Lead—A reduction in the price of the 

leading interest to 4.20c. on Dec. 22 has 

not relieved the deadlock. Other pro- 

ducers, particularly in Missouri, reduced 

their price correspondingly, but consum- 

ers continue to await developments and 

are altogether of a retail 

character. The market opened at 4.177%4@ 

4.2213c. New York and 4.02%4@4.07%4c., 

St. Louis; the closing is weak at 4.124@ 

4.15c., New York, and 3.97'%4@4c., St. 

Louis. 

The London market steady 

and closes at £13 3s. 9d. for Spanish lead, 

£13 6s. 3d. for English lead. 

transactions 

has been 

Spelter—There has been no change in 

the character of the since last 

week and prices close firm at 5.12“%@ 

5.15c. New York, 4.97%4@5c. St. Louis. 

market 

The London market is unchanged at 

£20 15s. for good ordinaries, £21 for 

specials. 

Base price of sheet zine is 7c. f.o.b. La 

Salle. Peru, Ill., less 8 per cent. 

Other Metals 

Aluminum—Prices continue unchanged. 

The , Aluminum Company of America 

quotes 24c. per lb. base for No. 1 ingots, 

and 33@34c. base for sheets. Offers of 

foreign metal.are still made at 22c. It is 

difficult to ascertain actual sales, but they 

are reported to be small. The foreign 

market is still demoralized, with prices 

low. 4, 
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Antimony—The market is quiet and no 

business has been done during the week. 

Quotations are unchanged at 8.15@8.25c. 

for Cookson’s, 8@8%c. for Hallett’s and 
754@7%c. for ordinary brands. 

Quicksilver—The market is quiet with 

little business doing. New York prices 

are unchanged, at $45@46 per flask of 75 
Ib. San Francisco quotations are $45 per 
flask for domestic orders and $43 for ex- 

port. The London price is steady at £8 
10s. per flask, with £8 8s. 9d. named by 

jobbers. 

Nickel—Large lots, 4oc., New York. 

Cadmium—In too-lb. lots, 75c. per Ib., 

at Cleveland, Ohio. 

Magnesium—This metal is offered in 

New York at $1.25 per lb. in 100-lb lots. 

The price is $1.40 per lb. for 5-lb. lots. 

British Metal Imports and Exports 

Imports and exports of metals in Great 

Britain, 11 months ended Nov. 30, fig- 

ures in long tons, except quicksilver, 

which is in pounds. 

Imports. Exports. Excess. 

CORDOR iiss ckieccs 155,159 63,304 Imp. 91,855 
Copper, 1907... 112,522 61,403 Imp. 51,119 

Dales ee esse ee ses 42,946 38,361 Imp. 4,586 
Diy WOOT eccses 40,589 33,703 Imp. 6,882 

BGOAN i catiecceels 216,811 46,539 Imp. 170,27 
Lead, 1907...... 186,213 40,506 Imp. 145,707 
SN 97,854 7,554 Imp. 90,300 

Spelter, 1907... 99,325 5,902 Imp. 93,423 
Quicksilver, lb.. 3,228,092 1,600,175 Imp. 1,627,917 
Quicksilver, ’07 2,939,796 2,140,753 Imp. 799,043 

Ores: 

Tin ore and con. Se. vinxnces Imp. 22,888 
Tin ore, 1907... os Imp. 18,946 

PUTIGOS o.osa0%s000 WE © xen snes Imp. 709,329 
Pyrites, 1907... 698,327 ... Imp. 698,327 

Copper totals include metallic contents 

of ore and matte. Exports include re- 

exports of foreign material. Of the im- 

ports this year the United States furnished 

6467 tons copper matte, 53,346 tons fine 

copper and 33,125 tons lead. 

Zinc and Lead Ore Markets 

Joplin, Mo. Dec. 19—The highest price 

paid in settlement for zinc ore was $46.50 

per ton; the assay base ranged ‘from $43 

down to $41 per ton of 60 per cent. zinc, 

with the usual premium of a $46.50 base 

for ore carrying 6 per cent. iron. Silicate 

ore sold on a base of $19@19.50 per ton of 

40 per cent. zinc with the high price at 

26 per ton. The average price, all grades, 

was $39.78. Despite a further decline in 

pig lead this mineral held its own, re- 

ceding no farther downward. Probably the 
principal reason was the reappearance in 

the market of the St. Louis Smelting and 

Refining Company for the purchase of 

several hundred thousand pounds at $50 

per ton. Prices ranged down to $48, 

for under-grade ore, and all grades aver- 

aged $49.68 per ton. 

Notwithstanding the enormous sales 

that have been made during the past 

month the reserve stock is decreased less 
than 2000 tons, as the output has been 

growing steadily and shipments on most 
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of the heavy purchases have been made 

very gradually, leaving small accumula- 

tions widely scattered over the district. 
This week purchases were very light, a 

great portion of the shipment being from 

previous purchases. Thus new accumula- 

tions were made this week, as there was 

no decrease in the output. ‘ 

SHIPMENTS, WEEK ENDED DEC. 19 

Zinc, lb.|Lead,1b.| Value. 

Webb City-Carterville| 4,087,380) 499,290) $98,314 
POM, ctecacactsenees 2,220,120; 186,190 51,278 

796,250, 71,500 17,685 
656,270, 117,600 13,874 
GUAGE senses 12,865 
574,960) 62,080 10,154 
419,990} ...... 9,161 

DR vig soci: adawecuweis CO ln see 9,639 
PROGDORUAG...0:2 oc0cc000s 319,410) 30,190 7,462 
DUGR WOR. .<.cctcccess 314,790) 48,690 7,317 
CINE ig cnccmesvcces ss 540,000) 28,000 7,175 
Quapaw-Baxter........ 189,160) 57,080 4,897 
6 ee en 152,880) ww ece 3,209 
Carl Junction.......... 105,590, ww eee 2,270 
Zincite-Sherwood..... TOES) lkccwnee 2,089 
BE Scan view ne ccseses 89,030 sweat 1,870 
Cave Springs.......... SE lk sesies] 1,775 

> | OR ke sass | 1,512 
WOREWORUR 6 60s. cccceccis CONG. scene | 1,340 
TN i eadicacecesccsans COTTE lo scie 1,205 

EOURIG Gavencesswesas 11,947,630 1,100,620) $265,091 

51 weeks.............503,662,760 75,489,070 $10,694,808 

Zinc value, the week, $237,749; 51 weeks, $8,626,806 
Lead value, the week, 27,342; 51 weeks, 2,068,002 

MONTHLY AVERAGE PRICES 

ZINC ORE. LEAD ORE. 

| | 

Month. |Base Price. | All Ores. All Ores. 

et 
Dec 1908. | 1907. | 1908. | 1907. | 1908. 

January.....|$46.90|$37.60/$45.84|$35 .56 $83.58|$46.88 
February., ..| 48.30) 36.63) 47.11] 34.92| 84.58) 49.72 
March.,......| 49.75) 36.19) 48.66) 34.19)| 82.75} 49.90 
peer 49.25) 35.40) 48.24) 34.08) 79.76) 52.47 
a | 46.90) 34.19] 45.98] 33.39) 79.56] 56.05 

PORGi cccccess | 47.00) 33.06) 44.82) 32.07|| 73.66] 60.48 
WEE soctauca< | 46.80) 34.55) 45.79) 31.67) 58.18) 59.90 
August ...... | 44.56 36.53] 43.22) 33.42)| 59.54) 60.34 
September ..| 41.00) 37.63) 40.11) 34.44) -52| 54.59 
October...... 41.75 35.95) 39.83) 33.28)| 51.40) 52.63 
November...| 38.60) 39.13) 35.19] 35.02) 43.40) 54.53 
December...| 31.50}......| 30.87/......!| SES ER aciesws 

| Raia at see) Bosca os 

BOG icccnes |$44.36)..... ne seneus |$68.90)...... 
i] 

Note—Under zinc ore the first two columns 
give base prices for 60 per cent. zine ore; 
-the second two the average for all ores sold. 
Lead ore prices are 
ores sold. 

the average for al! 

Platteville, Wis., Dec. 19—The highest 

price paid this week was $45 per ton for 

zine ore on a basis of $42 per ton of 60 

per cent. zinc, the base price declining $1 

per ton from last week. For 8o per cent. 

lead ore $50 to $51 was paid. 

SHIPMENTS, WEEK ENDED DEC. 19 

; Zine Lead Sulphur 
Camps. ore, lb. ore, lb. ore, lb. 

Platteville.........ceee 763,060 96,900 60,000 
DOBRO. ccccvce cecceses CE ek caean decente 
Hazel Green........00- 448,600 ee 
PE 6 aaedneeseeakes Rene 
CN EOS i cacec sconces 334,970 SGiOOG  ceacss 

es comcGciawen ere RE Néskaww aweebas 
Days SIdiINg.....ccsccee ME Swewwss, “Accesees 
TAVID RROD oc os ccc cece TOROOO ln ccccee 
MIEN. 6 ceed owee DR, a ceslnce: “Stations 
I eciodcncdackmas PEPE access: <Soaines 
Strawbridge........... ee are 
Mineral Point.......+. WEEE Aiicwans. ~eioswe 

Des cues sxwsavewes 3,521,630 266,465 60,000 

Year to Dec. 19....... 111,302,220 10,456,520 4,946,504 

In addition to the above there was 

shipped to the Platteville Separating 

Company, 1,005,700 lb.; to the Joplin 
Separator Works, 114,300 lb. zinc ore. 
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The total shipment of zinc ore from the 
mines this week was 4,570,000 Ib., the 

largest the district has ever recorded. 
Nearly 500 tons of this tonnage, however, 

represented reserve stock, shipped from 

Galena to the Platteville Separating Com- 
pany. Shipment was also begun of nearly 

2000 tons of accumulated stock to be 

moved from Linden to the Mineral Point 

Zinc Company. The tonnage of finished 
zine ore shipped to the smelters was cur- 

tailed by the fact that the Platteville Sepa- 
rating Company shipped out only one car 

of zinc, its plant being used during the 
week to test ores brought in from Utah. 

Chemicals 

New York, Dec. 23—The market is 

steady and devoid of extraordinary fea- 

tures. The uncertainties of the tariff re- 

visions keep consumers from contracting 

for large quantities of chemicals. 

Arsenic—Prices are firm and no shad- 
ing has been done. Spot goods are offered 

at 3%c. per lb., New York. 

Copper Sulphate—The volume of busi- 

ness is restricted on account of the un- 

certainty of the metal market. Prices, 

however, are unchanged at $4.75 per 100 

lb. for carloads, and up to $5 for smaller 

lets. 

Nitrate of Soda—The market is quiet 

but firm, and prices are unchanged at 

2.1714c. for spot and all future positions. 

Mining Stocks 

New York, Dec. 23—The general stock 

market this week was characterized by a 

sharp break in quotations for the more 

prominent stocks; but this was followed 

tceday by a partial recovery. There was 

censiderable activity, but the close is 

ragged and irregular. The liquidation on 

the break was large, and the recovery in- 

clined to be slow. 

On the Curb the course of events was 

very much the same as on the Exchange— 

a sharp break in prices, followed by sgme 

upward reaction. The movement was 

most apparent in the copper’ stocks, which 
close irregularly and rather soft. The 

Cobalt shares were stronger, chiefly on ac- 

count of the declaration of some extra 

dividends. Nevada gold stocks were in 

moderate demand only. 

Boston, Dec. 22—It has been a rather 

unsatisfactory week in the copper-share 

market. Prices have been weak, and con- 

siderable liquidation has ensued. The or- 

ganization of a new copper producers’ asso- 

ciation and the new smelter combine in 

New York mixed things a trifle, and gave 

the traders an opportunity to force prices. 

Today, however the market turned, and 

prices were quite buoyant, following the 

strength of Amalgamated Copper in New 

York. Superior Copper has been in the 

foreground, and has been about the only 

feature. From $34 it broke to $32, but 
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rallied to $35.3714. Very favorable reports 

of mill tests have been responsible for the 

sharp advance, and the orders have come 

largely from the Lake district. 

Amalgamated Copper has had a -range 
between $82.25 and $76, rallying to 

$79.37% today. Copper Range fell $2.50 

to $77.50, but recovered to above $79 to- 
day. The Baltic company has declared a 

dividend df $7, making $9 for the current 

year. Copper Range owns all but 341 of 

the 100,000 shares. Arizona Commercial 

fell $3.50 to $36, closing at $37.25 tonight; 

Boston & Corbin fell $2.12%4 to $20.12%4, 

recovering partially. Greene Cananea 

ane —_ $10.87%4 to $12. Lake fell 

$2 to $21.25, recovering to $22.371%4. North 

Butte Panes $4.75 to $79.75, but was back 

to almost $83 tonight. Old Dominion fell 

$4 to $54, rallying close to $56. Utah 

Consolidated ran off $1.50 to $43, and 

Utah Copper $2.75 to $42.75. 

New interests have come into the 

United States Smelting Company's board. 

This company has declared the regular 

quarterly dividend. President Cuddihy, of 

the Hancock Consolidated, has been on 

from Michigan relative to listing the com- 

pany’s shares on the Exchange. 

The American Zinc, Lead and Smelting 

Company is offering $500,000 in five-year 

6-per cent. debenture bonds to sharehold- 

ers, this representing expenditures not 

capitalized. The issue has been under- 

written at a commission of 4 per cent. 

The Curb exchange is increasing its 
business and has taken on several new 
mining issues. 

STOCK QUOTATIONS 

NEW YORK Dec. 22! BOSTON Dec. 22 

Name of Comp. | Cis. Name of Comp. | Clg. 
ee |} 

Alaska Mine...... 34| |Adventure........ | of 
Amalgamated....| 79 | |Allouez............ | 3634 
Anaconda.... .... 4s AM. ZiNC........06| $247; 
Balaklala...... e-| $2,) |Arcadian.......... My 
British Col. Cop..| 77,| |Arizona Com.....| 3734 
Buffalo Mines.... 332| |Atlantic.... seeeee! 16% 
Butte Coalition...) 26%) |Bingham .........|#.30 
Colonial Silver..., 1g| ;Boston Con....... | 155g 
Cum. Ely Mining. 73% |\Calumet & Ariz. et 11532 
Davis Daly........ 344\ |\Calumet & Hecla.| 661 
Dominion Cop.... % entennial........ 3132 
Douglas Copper... 27,| |\Con. Mercur.... Di 38 
El Rayo.. = 4 Copper Range.. 793¢ 
Plorence.......... 4y,| |Daly-West........ .| 10 
Foster Cobalt..... 47 Franklin..... -aseel 2 
Furnace Creek....| .12 Greene—Can......| 114 
Giroux...... .....| 63| |Isle Royal........| 22% 
Gold Hill..........| 4| |La Salle ..........| 14% 
toldfield Con..... 818| |MasS..............| 5% 
Granby...........| 10434| |Michigan........ -| 13 
Greene Gold...... 4| |Mohawk.......... | 67 
Greene G. & S.... 7 Nevada .........-| 18% 
Greenw’r & D.Val.|¢.75 North Butte...... | 825 
Guanajuato.... .| 2 | \Old Colony......../£.60 
Guggen. Exp.....| 183 | |Old Dominion....| 55 
Hanapah ...... oonk sae | TOBOOOIRs .iceccons 129 
McKinley Dar..../1.03 PE, cccnbeiesys | 28% 
MEMEO. scceccess] RIG IQMERCT, <0c.:0000001 OS 
Mines Co. of Am.. 1 |. |Rhode Island.....| 45% 
Mitchell Mining.. | | Santa Fe..... 2% 
Mont. Sho. C...... %| |Shannon..........| 16% 
Nev. Utah M. &S. 2%| |Superior ..........| 3534 
Newhouse M.& § 54¢| (Superior & Pitts..| 163; 
Nipissing Mines..| 103) |Tamarack........ 7634 
Old Hundred,.... Fl aE cow ceceswose | 1532 
Silver Queen......| .95 United Cop.,com.| 11% 
PEED. dvincxwwen %) 10. 8. Oll.....00.s.4 BD 
Tennessee Cop’r..| 44 U. 8S. Smg. & Ref..| 42% 
Tri-Bullion ....... 14,| |U.S.Sm. & Re.,pd..| 46 
Union Copper..... %| |Utah Con*........| 435% 
Utah Apex........ 656) [Victoria ... scccce 3% 
Utah Copper......| 44%| |Winona...........| 6 
Yukon Gold.......| 45¢| |Wolverine........|$150 

| |Wyandotte........ 24 

*Ex. Div. tEx. Rights. | ¢Last quotation. 
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N. ¥. INDUSTRIAL || gr, LOUIS: Dec. 19 
Am. Agri. Chem..| $314 
Am, Smelt. & Ref.} 813] | N. of Com. |High.| Low. 
Am. Sm. & Ref. pf.| 10134| | ———————_- 
Colo. Fuel & Iron.| 3814) |Adams..... -40 .30 
Federal M. &8.,pf.| $843¢| |Am. Nettie. -07 -05 
National Lead....| 773%| |Center Cr’k} 2.00) 1.50 
National Lead, pf.| 105%} |Cent. C. & C.| 79.00} 78.00 
Pittsburg Coal....| 14 | |C.C. & C. pd.| 88.00) 86.00 
Republic I. & 8.. 2417| |Cent. Oil...|110.00)100.00 
Republic I.&58. spt. | 85 35 | Columbia..| 7.00) 4.00 
Sloss-Sheffield....| 79 | |Con. Coal..| 21.00) 19.00 
Standard Oil......| 678 | |Doe Run. |125.00)110.00 
13. Be, BGOGL 052 <see 5344| |Gra. Bimet. .30 .20 
U. S. Steel, pf..... 112 | |St. Joe. ....| 14.00} 12.00 
Va. Car. Chem.... 427% | | 

BOSTON c URB | LONDON Dec. 23 

Ahmeek .......... {120 | | —————_- 
BInOK BE. os cccscss 2%| |Name of Com. Clg. 
CROMUNE. .cccccer DG ht eee 

East Butte........ — \Dolores . . |£110s 0d 
Globe Con ........ | |Stratton *sInd.| 0 3 3 

re 11% \Camp Bird.. 016 #O 
Helvetia .......... 4% | |Esperanza.... 34 0 
Keweenaw........ | 4h i\Tomboy......| 1 0 7%} 
North Lake....... 7% 1H Ono, . 20060 16 0 

ee 11 4 Oroville ceauee 08 0 
Superior & Bost..| 164% 

Furnished by Horn-|| Cabled through Wm. 
blower & Weeks, N. Y._ | |P. Bonbright & Co., N.Y. 

NEVADA STOCKS. Dec. 23. 
Furnished by Weir Bros. & Co., New York. 

| 
| 

Name of Comp. | Clg. || Name of Comp. | Clg. 
a | 

COMSTOCK STOCKS | |Silver Pick.. .....| .10 

NE stesiscies .26 | |St. Ives..... ss -18 
Best & Belcher....| .45 | |Triangle.......... -03 

Caledonia ........ -16 | |BULLFROG STOCKS 
Chollar... ececccccs .08 | \Bulltre rg Mining.. t.03 

Comstock......... -25 | Bullfrog Nat. B ..| ¢.04 
Con. Cal. & Va.... 77 | \Gibraltar 03 

oo a te 1} se eeeeees ° 
¢ rown I oint eosees 36 ||Gold Bar ... ....| $.03 
Exchequer seeesees -30 | |Homestake King.| .07 

Gould & Curry.... -10 | |Montgomery Mt..| +.05 
Hale & Norcross..| .36 | |Mont.ShoshoneC.| 874 
Mexican.......... -90 | |Original Bullfrog.| ¢.01 
Ophir.............| 1.65 | Tramp Cons.. ..| .094 
Overman..... cooee| 220 | ae agra 
RP -12 | MISCELLANEOUS 

SAVAZEC. ...cccccoce -24 | [Bonnie Clare.. ...|  .07 
Sierra Nevada....| .25 | |Lee Gold Grotto.. os 
RL connsvaunsen .32 | Nevada Hills ..... 1.374 
TERR ons aeseenaeeed >i 04 | |Nevada Smelting.| 1.00 
Yellow Jacket... .70 | |Nevada Wonder..| .30 
TONOPAH seeenine |Nevada-Utah...... 2.814 

|Penn-Wyoming...| .16 
Belmont........ oe “15 | |Pittsburgh S. Pk..| .85 
Extension.. . +00 | Rawhide Coal....| .48 
Golden Anc hor. -02 | |Round Mt.Sphinx| .15 
Jim Butler ...... one 
MacNamara...... 32 | | 
MIGWRY.. .<cccccvce 18 | | 
BEORtANGS. 0 .ccccc0e ee 
North Star .... .03 * 
Tono’h Mine of N.| 6.57}| |(COLO. SPRINGS Dec. 19 
West End Con....| .31 | | N eo Cle 

GOLDFI’D STOCKS eS ee eee 
een ooo} 02 | ACACIA ...ccccccee 644 

AVIAN... c0cs0000 -| .17 | |Black Bell. bane 
OOM hs mene anak BF 116: GC. BOR ..50sasee 3% 
Columbia BM¢t.....1 .2T 11DOREO ...cccccce0e 5% 
Comb. Frac ......] 1.38 | |Doctor Jack Pot..| 9 
Con. Red Top..... MO | JHIKGON ...ccsccsen| OB 
Cracker Jack..... .04 | |El Paso ..........| 49 
Dia’dfield B. B. C.| .11 | |Findlay..... coce of 1TH 
Goldfield Belmont) .07 | |Gold Dollar ...... 842 
Goldfield Daisy...| .71 | |Gold Sovereign... 334 
Great Bend ..... 25 | |Isabella.... so eee, ee 
Jumbo Extension} .20 JINGOX ....00 seecee| cove 
Kendall..... .....| .09 | |Jennie Sample.... 6 
Lone Star.........| .05 \Jerry Johnson.... 4 
May Queen........| .03 | |Mary McKinney..| 32 
Bs 3. OCD .cs<s .05 | |Pharmacist....... $334 
a .12 | |Portland ........ . 11.05 4g 

MOO BA oes cscess .19 | |Un. Gold Mines.. 43% 
Roanoke........ -o| .-- | |Vindicator.. .....| 81 
Sandstorm .......| .18 | |Work....... penne 1% 

Assessments 

Company. Deling.| Sale. |Amt. 

BOSE OU a wavwssescces «050% Jan. 8/Feb. 2/$0.10 
Caledonia, Mov ....sccscscove Jan. 8\Jan. 29) 0.05 
TS ee jJan. 11/Feb. 3/ 0.10 
ee SIO NOY vacensccccsn noes Nov. 28\Jan. 11) 0.02 
Exchequer, Nev............- Dec. 30)Jan. 20) 0.05 
Federal-Ely, Utah........... Jan. 9\Feb. 1) 0.01 
re Jan. 5/\/Feb. 2) 0.02 

SUIS COO, OV o's vivcsaven seve Dec. 21\)Jan. 15) 0.03 
Little Chief, Utah........... Dec. 15\Jan. 5) 0.01 
Lower Mammoth, Utah.....|Dec. 18|\Jan. 8] 0.05 
Mountain Dell ............0. Dec. 24\Jan. 12) 0.02 
New York Con., Nev........ Dec. 18/Jan. 8) 0.03 
Oro Cobre, Cal.... ...... ...-|/Dec. 31)Jan. 16) 0.02 
Savage, Nev......... -jJan. 6\Jan. 28] 0.10 
Silver King Con., Utah.. Jan. 6\)Jan. 26) 0.10 
Union Con., Nev......... ...|Dec. 23\Jan. 14| 0.10 
Wabash, Utah ewes $66Assnuee Jan. T7)Jan. 30) 0.10 
Yellow Jacket, Nev.......... Dec. 28|/Feb. 3) 0.15 
EN, SIMs acsesccosves Dec. 1/Dec. 17) 0.05 

December 26, 1908. 

Monthly Average Prices of Metals 
SILVER 

New York. London. 
Month. aed 

1907. | 1908. | 1907. | 1908, 

January .... .....++0+++++/68.673/55.678)/31. 769) 25 . 738 
February.......+++.++++++|68.835/56.000/31.852/25 855 
March.........2 eeeeee «ee /67.519/55.365]/31.325/25 570 
APYil...... cee eeeeeceeeeee + /65.462/54.505 30.253) 25 . 133 
NW nvccancd esos 00ess 0009 65.971/52.795 30.471}24.377 

DUNO nes wvnesceccseese ds 0% 67.090)53.663 30.893)24 .760 
eee saorenr> seceecece cee /68.144/53.115/31.366/24 514 
August.. bibeueseeeeene 68.745)/51.683]31 637/23 .858 
September . seccecee eeee/67.792/51.720/31.313/23. 877 
October .......eeeeee oe ee |62.435/51.431/28 . 863) 23 . 725 
NOveEMbEeLr....20 eee eee ... |/58.677|49. 647/27 . 154) 22.933 
DOCOMDEL oe .cccce coeee . |54.565)......|25.362)...... 

WORE inck csc sons cnnncunceeeelss<ese BOB vcsece 

New York, cents per fine ounce; London, 
pence per standard ounce. 
OOOO 

COPPER 

NEW YORK. 
LONDON. 

Electrolytic Lake. 

1907. | 1908. 

62 386 
58 . 786 
58.761 
58 331 
57 387 
57.842 
57.989 
66.500 
60.338 
60 139 
63.417 

January... /24.404)13.726/24.825/13.901 
February. .|24.869]12. 905/25. 236/13 .098 
March ....|25.065/12.704/25.560/12.875 
April ......|24.224/12. 743/25 .260) 12.928 
May........|24.048}12.598/25 .072|12.788 
June.......|21.665]12.675/24.140)12.877 
July ......./22. 130/12. 702/21 .923)12.933 
August ..../18.356/13.462)19.255/13.639 
September |15.565|13.388]16.047)13.600 
October ... |13.169}13.354/13.551)13.646) 
November. |13.391)14.130}13.870)14.386 
December, |13.163 13.393 

New York, cents per pound. Electrolytic is 
for cakes, ingots or wirebars. London, pounds 
sterling, per long ton, standard copper. 

TIN AT NEW YORK 

Month. | 1907. 1908. Month. 

jJuly. oie 091/29 .207 
August.....|/37.667|29 942 
lSeptember. |36. 689/28 .815 
October ... (32. 620)29 444 
jNovember . 30. 833/30 .348 
|December.. ade 925). 

sib 

| 

January . 
February .. 
March .. 
April ....... 
MAT .ccccves 
TUNE .occcce 

42. 149 
42. 120| 

30.015 
28.024 

Av. year.. 

Prices are in cents per pound. 
EE 

LEAD 

New York. London. 

Month, ————_—_—_— 

1907. | 1907. | 1908. 

JANUALY.... .seeeeeeeeeeee| 6.000} 3.691/19.828)14 469 
FeDruary .....-seecccecees 6.000] 3.725)19.531|14 250 
March .occccccecs covvcccce| 6.000 3.838)19.703 13 975 
April......00- oaba seeeteves 6.000] 3.993/19.975)13.469 
MAY... .cceceseecces coves} 6.000) 4.253/19. 688/12 938 
BOND <ciccwwne uk eubs shen 40007 ae 4.46620. 188 12.600 
DOT 5vcc cies ccne seas cessen) Oca 4.447/20.350/13.000 
August....... ° 5.250 4.580)19.063 13.375 
September.... ° 4.813 4.515)19.775 13.125 
CRE 5scavcese» « eeeeee| 4.750) 4.351/18.531/13 375 
November.......+.see++2+| 4-376} 4.330)17.281/13.538 
December .....-. ssehe eens ee 2 ae 

ROME vcncepaswceussesens ol B00 19.084]...... 

New York, cents per pound. London, 
pounds sterling per long ton. 

SPELTER 

New York. | St. Louis. London. 

MonTH. |————— 
1908. | 1907. | 1908. 

January .... 4.363/27.125|20 563 
February.... 4.638) 25 .938/20.875 
MEAPOR .. ov. 4.527/26 094/21.075 
AMET 0c cise 4.495/25.900)21 344 
SS See 4.458/25.563)19 906 

DEMO .00% cove 4.393) 25.469/19 000 
BW oc: seeones 4.338]23.850/19 031 
August...... 4.556|21.969/19.350 
September .. 4.619/21.050|19 563 
October ..... 4.651/21.781|19.750 
November.. 4.909) 21.438/20.875 
December,..| 4.254]......] 4.104)...... eo eee 

WORE si.a0 as BB. TTL ooccee 

New York and St. Louis, cents per pound. 
London in pounds sterling per long ton. 
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The Canda Tempered Steel Jaw Plate 

for Blake Type Crushers 

Patented March 31, 1908 

Over 1,000 tons of these plates now in use, giving excellent 
results as to durability and efficiency, out-wearing 

any other kind of Jaw Plate yet produced 

A TESTIMONIAL 

WITHERBEE, SHERMAN & CO., INC. 
Mineville, Essex Co., N. Y., 

Chrome Steel Works, Chrome. N. J. November 18, 1908 
Gentlemen: 

In reference to comparative wear of your Canda Steel tempered 
jaw plates for 18” x 30” Blake crusher and manganese plates: one set 
of Manganese plates crushed 55,000 tons of our "Harmony" ore. A set 
of your Canda Steel jaw plates crushed 126,000 tons of the same ore. 

The cost per ton of ore crushed was as follows: 

Manganese Steel . - - -0055¢ 
Canda Steel a - - - 00262 

We are very much pleased with the results. 

Yours truly, 

‘WITHERBEE, SHERMAN & CO. 
(Signed) S. LeFevre, Chief Engineer. 

Our products in this line are sold with our special guarantee that they will wear longer, give 
better satisfaction and, at our price, prove more economical than any others now on the mar 

SEND FOR DESCRIPTIVE PAMPHLET | 

CHROME STEEL WORKS 
CHROME, N. J., U.S. A. | 



THE ENGINEERING AND MINING JOURNAL. December 26, 1908. 

Siew 

Headquarters For 

the ore handling machinery that makes profitable the 
handling even of the lowest grades of ore. 

We are constantly installing conveyers, screens, haul- 
age systems, etc., in the plants whose engineers are the 
most critical. Our monthly bulletins will interest you. 

Write for them. 

Main Office and Works: 
Chicago Office: First National Bank Building. 

Mussens, Ltd., Canadian Agents, Montreal, Quebec. cC 

Hallidie Machinery Company, Seattle, Wash., Northwest Agents. 

Aurora, Ill., U. S. A. 
New York Office: 43 Fxchange Place. 

S. Hendry Co., Pacific Coast Agents, Balboa Building, San Francisco. 
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N 

HUNTINGTON MILL 
6 ft. Heavy Pattern ANACONDA 

Type with cast iron frame or base 

placed on concrete foundation. 
Write for descriptive catalog and further infor- 
mation regarding this most enduring construction. 

General Offices, Commercial Natl Bank Bidg., Chicago. 
New York Office, 120 Liberty Street. 

: Salt Lake City Office, 201 Dooly Block. 

San Francisco Agents, Hewitt Machinery Co. 
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Consider It In Every Detail! 

The heavy duty Tangye Frame used on all our Vulcan Hoists is the same 
type of frame that has been developed in the manufacture of Corliss Engines. 
It represents the stiffest and most rigid construction possible. The metal is 
carefullv distributed to meet every possible strain with a high factor of safety. 

Note The Unusually Broad Base 

Note the main bearing with ‘‘quarter box’”’ adjustment. Consider it in every 
detail. The same care to secure strength in every part is carried out to the 
letter. 

The gears are all cut mathematically true. The connecting rods and shafts 
are made of forged steel. The parts of the clutch are all forged. 

Our shop practice is of the highest grade, all parts being made to gauge, 

and none but skilled mechanics employed under a rigid system of inspection. 

There can be but one result—Perfection—and this can be proven by asking 

any one who has used a Vulcan Hoist. 

Write for “THE HOIST QUESTION” 

The most complete Hoist Catalog ever published, containing 64 pages fully illustrated, 
with data sufficient for you to decide this question without delay. 

The Hendrie & Bolthoff Mfg. & Supply Co. 
DENVER, COLORADO 
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snus suena ENGINEERS AND MANUFACTURERS YS22"o5:02" © 

Special Electric Hoist for 3-compartment shaft, 2 

A. C. continuous motors operating through a 
Special BEVEL GEAR REVERSE 

ELECTRIC HOISTS 

Special double reel Electric Hoist 
geared to A. C. Motor 

We build Pea Ye 2 We also build 

Hoists with A.C. —o ij | Steam Hoists for 

or D. C. motors ae | cae any service 

Hoists with Drums TS - | Cages, skips and ore 

or reels ‘a ~/ cars. Head frames 

Electric Haulages [i ge ra and tipples. 

800 H. P. Special Electric Hoist for dewatering mines 
with A. C. motor continuous and automatic 

in operation 

Standard double drum Electric Hoist Standard single drum Electric Hoist with 

with D. C. motor D. C. motor 

GENERAL OFFICES: CLEVELAND, OHIO, U. S. A. 
BRANCH OFFICES: 

NEW YORK, Hudson Terminal. SAN FRANCISCO, Atlas Building 
MEXICO, D. F., Apartado 1220—14a de Guerrero 3326. LONDON, ENG., 47 Victoria St., S. W. 

SELLING AGENTS: : 
DENVER, HENDRIE & BOLTHOFF MANUFACTURING AND SUPPLY COMPANY, 
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HE records of a leading coal mining company in the Pennsylvania district show 

that during the past year the total expense for repairs on a group of five 

PNEUMELECTRIC COAL PUNCHERS 
was less than one-quarter of a cent per ton when working in thin veins ranging 

from 36 to 42 inches, and under conditions which were more severe than the 

average. So much for evidence of durability. 

As for efficiency, it is an established fact that the Pneumelectric is 200 per 

cent. more efficient than any other coal cutter, as it will do the same amount of 

work with one-third the power. 

As the only electrically driven compressed air puncher it has been properly 

called “The Missing Link Connecting Compressed Air and Electricity.” 

The Pneumelectric is an Electrically Driven Compressed Air Coal Puncher com- 
bining an electric motor and an air cylinder in which the air is both compressed 

and utilized. It weighs only 800 lbs. and requires but 7% H.P. for operation. 

Send for Catalogue de Luxe. 

The 

DE MARK. . 
Agencies TRA Agencies: 

Pittsburgh, Pa., yoeeata E ldg. Mai i; : Denver, Colo., 726 Symes Bldg. 
Charleston, ] = Kemewhe n Office and Works ntreal, Can. * 317 Crai ig St. West. St. 
Huntington, W m 10, Frederick Bldg. Calgar Avert Can., 220 Ninth Ave., West. 
Wheeling, W. ve. a. oo Schmuibach Bldg. SYRACUSE, N. Z . Tee Petersburg, Russia, Fontanka §2. 

" 11-9 
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3000 IN USE 

| STURTEVANT MILL CO.,BOSTON,MASS. 
NEW YORK, 114 Liberty St. PITTSBURGH, Park Elcg. “ST. LOUIS, Security Bl¢o. CHICAGO, Old Colony Bidg. LONDON, 147 Queen VictoriaSt. 

SALES AGENTS 

KANSAS CITY, MO. CHARLESTON. s. C- DENVER, COLO. BUTTE, MONT. MONTREAL 
C, A. Burton Machinery Cc. (Cameron & Lar: ley Con.pany The Hampson-Pielding Eng. Co. ; Western Mining Supply Co Williams & Wilson 

BIRMINGHAM, ALA. OKLAHOMA, OKLA, EL PASO, TEX. SAN FRAN. and LOS ANGELES 
Moore & Handey Hardware Co. Barbour Machinery Company Krauker, Zork and Moye Harron, Rickard and McCone TORONTO, WINNIPEG 

NASHVILLE, TENN. DES MOINES, IA. SALT LAKE CITY, UTAH SEATTLE VANCOUVER 

Keith, Simmons & Company Des Moines Mfg. & Supply Co. Jones & Jacobs Frank M. Savage, Empire Bldg. A. R. Williams Machinery Co, 
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RAYLOR PR peeneern ‘ . 

We have the finest 

facilities of any 

Shop in the country 

for building 

Smelting 
Furnaces 
and our products 

show it. 

wo RRS 
= 

~~ “ a 
AN \ | 

\ 

be 

Pe taeneee 2 ee 
“ee 

Sd 

This ‘cut shows one of the 

furnaces recently built at 

our works, Allentown, Pa. 

42” x 192” Copper Matting Furnace. 

POWER, HOISTING & MINING MACHINERY, Cat. F—73 CYANIDING MACHINERY, Cat. K—-73 
CONCENTRATING MILLS & MACHINERY, Cat. H—73 Catalogs are Free. CONCENTRATORS, Cat. T—73 
STAMP MILLING MACHINERY, Cat. I—73 FURNACES & SMELTING ACCESSORIES, Cat. V—73 

SALES OFFICE: MAIN OFFICE AND WORKS: 

2 Rector Street, New York, N. Y., U.S. A. ALLENTOWN, PENNSYLVANIA. 

Agents—Newbury Machinery Co., Century Building, Denver, Colo. 

Cable Address—TRAYLORIAN. Code—McNeill’s, W. U. T. 
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“CALYX” ee 

DRILLS 
_¥ In, prospecting for coal in Colorado re- 
cently, the following record was made bya 

Davis ‘‘ Calyx”? Diamondless Core Drill: 

Total actual drilling time (10-hour 

See) ss ee ws. & -9Sheits 

Total depth drilled . . . . 600 feet 
Average depth drilled per shift . 18 feet 

Size of hole—diam. . . . . 6inches 

Diameter of core .. . . . 5 inches 

Average total cost per foot of hole 

COC ae SE me eee 

The formations drilledincluded sandstone, 

slate, shale and limestone. Three good work- 

ing seams of coal were penetrated, from all 

of which ‘‘100 per cent”’ cores were secured. 

This is only one record verifying the claim 
for ACCURACY OF RECORD and MINI- 

MUM COST when prospecting with the 
“Calyx” Drill in coal or metal mining, quarry 

or contract fields. The use of steel cutters or 

chilled shot in this machine at once elimi- 

nates the cost of diamonds, the largest item in 

core drilling with the “diamond” drill. 

“ Calyx’’ Drills are furnished in all de- 
sirable types, for hand-power horse-power, 

gasolene or steam engine, for cores from 1% 
to 15 inches diameter, from all depths to 

6000 feet. 

Prospecting with the ‘‘Calyx’’ Drill in a Southern quarry 

PNEUMATIC PUMPING SYSTEMS COALCUTTERS = AIR COMPRESSORS 

INGERSOLL'RAND CO. 
Chicago Philadelphia Butte 11 BROADWAY Pittsburg St. Louis Houghton 
Cleveland Birmingham El Paso NEW YOR K San Francisco Denver Salt Lake 
Boston Los Angeles Montreal Vancouver Toronto Rossland Kenora Halifax 
Mexico London Paris Dusseldorf Budapest Johannesburg Melbourne Kalgoorlie 
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The Moore-Clancy Slime Process 
TO MINE OWNERS: Has it ever dawned upon you that infringers of the Moore 

Patents.are asking you to pay $100. (which a number of you already have paid), per cell or 
leaf, instead of from $8 to $22.50, depending upon the size; and that they are asking you to 
take 999 chances out of 1000 of paying, a little later on, dollars in infringement damages, 
where we with absolute security ask a royalty of but a few cents ? 

ACTUAL RESULTS 
(20-Ton Working Scale) 

CRIPPLE CREEK SULPHO=TELLURIDE ORE: Containing 5% Iron Sulphides with Gold 
and Silver Tellurides assaying $31.20 gold and $10.00 (at 50c oz.) silver per ton. The above ore (without roasting 
Or concentration) was ground in tube mill to 100 mesh with cyanide solution containing ‘‘Chemical Salts.”” The 
cyanide solution used contained 1 Ib. cyanide per ton of solution. The ‘‘chemical salts’ are added as an additional 
solvent for the gold tied up in tellurium and other refractory sulphides, and at the same time being a solvent for 
tellurium and assisting the cyanide solution—overcoming reducing agents. 

The following is an actual working test: 
Heads assayed $31.20 gold $10.00 silver 
Tails oo 1.00 

Gold extraction over 99%. Silver extraction 90%. 
Consumption of cyanide was two-fifths pound per ton of ore 
Consumption of chemicals in addition to cyanide cost, 15¢c per ton. The same ore given practically the same 

treatment but without addition of the ‘“‘chemical salts’’—as follows: 
Heads assayed $31.20 gold $10.00 silver 
Tails ’ 19.00 “ 9.00 

The difference between the two tests are obvious. 

GOLDFIELD NEVADA ORE: Containing reducing agents in the form of Ferrous Silicate, Iron 
Sulphides assaying $30.00 gold. 

The above ore given the same treatment without roasting or concentration with 1 >. per ton cyanide 
solution and ‘ ‘chemical salts’’, ground to 100 mesh in tube mill: 

Heads assayed $30.00 gold 
Tails = 

Gold extraction over 99%. 
Cyanide consumption was two-fifths pound per ton of ore treated. 
Cost of chemicals in addition to cyanide 2 5¢ per ton of ore treated. The same ore treated with cyanide solution 

in same manner, but without addition of the ‘‘chemical salts”’: 
Heads assayed $30.00 gold 
Tails = 4.00 

Gold extraction 86%. 

COBALT SILVER ORE: Containing arsenic, antimony and cobalt assaying $100.00 silver per ton 
of ore was ground to 100 mesh in tube mill and given analogous treatment to the preceding tests (without roast- 
ing or concentration) but with a stronger cyanide solution, viz., 3 lbs. per ton solution, with the addition of 
**chemical salts’’: 

Heads assayed $100.00 silver 
Tails - > 

Silver extraction 99%. 
The same ore given the same treatment with straight cyanide solution but without addition of the ‘‘chemical 

salts 9 : 

Heads assayed $100.00 silver. 
Tails 93.00 “ 

The difference of extraction is again obvious. 

THE MOORE FILTER COMPANY 
Sole and Exclusive Owners of The Moore Patents and Pending Applications 

Home Offices: Broadway-Maiden Lane Bldg., 170 Broadway, New York, U. S. A. 
(Cable Address: ‘‘Morefikter’’ New York, Bedford-McNeil Code.) 

Representative for British Colonies: BERTRAND C. HINMAN, M.I.M.M., Conventry House, South Place, London, E. C- 
Representative for Mexico: MARK R. LAMB, Apartado 1421, Mexico City, Mexico. 
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SOLE OWNERS *o MANUFACTURERS © ™: WILFLEY CONCENTRATING *°SLIME TABLE | 

THE WILFLEY 

ONGENTRATING MACHINES 
By using these invaluable Machines, the highest possible extraction is obtained, 
the great losses in concentrating are eliminated. The values stay in the mill. 

THE WILFLEY 

CONCENTRATING TABLE 

is the best concentrating machine 

in the world. Over 95 per cent 

of the concentrators in use are 

WILFLEYS 

THE WILFLEY No. 5 CONCENTRATING TABLE. 

The man who invented the best con- 
centrator in the world invented the 

WILFLEY SLIME TABLE 
for saving the fine particles of minerals 

carried off in slimes (100-mesh and 
finer), too fine for any concentrating 

table to recover. Our numerous pur- 

chasers of this invaluable adjunct to the 

WILFLEY 

CONCENTRATING TABLE 
express great satisfaction, because of 

the additional values recovered by 

its use. 

No Up-to-date Concentrating Mill is without Wilfley Tables. 

42 Broadway, New York City ~Denver-=~ 
El Paso — Salt Lake City ~City Of Mexico 

THE WILFLEY No. 3 SLIME TABLE. 
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“|LEYNER BULLETIN 
December 26 Littleton, Colo., U. S. A. 1908 

LEYNER RESULTS. 
You are looking for the greatest results from a given 

expenditure and we build the on/y drills which can accom- 
plish this. There is no reason why we should not secure 
your business. 

This is our line of drills—all Hammer drills. 

No. 9 Heavy Duty Water Leyner. © Weight 245 or 
220 lbs., depending on length of feed. For all kinds of 
heavy work and Kard rock; holes up to 20 ft. in depth. 

No. 8 Medium Duty Water Leyner. Weight 120 lbs. 
A ‘fone man” machine. For holes up to 8 ft. in depth. 

No. 7 Light Duty Water Leyner. Weight 97 lbs. 
A “fone man’”’ machine. For holes up to 6 ft. in depth. 

The above three drills are used with a mounting. 

Two sizes of Leyner Stopers (air feed), dry pattern, 
for use with solid steel. 3 

Two sizes of Leyner Stopers (air feed), water pattern, 
for use with hollow steel. 

Two sizes of Leyner Hand Drills. 

The above line covers every possible requirement in 
rock work. If you have encountered a difficult problem, 
or if you wish to increase your output or decrease your 
expense, write us fully about the conditions and we shall 
be glad to make our recommendations. One of the above 
drills will unguestionably give the desired results. 

The J. Geo. Leyner Engineering Works Company, 
General Offices and Works: LITTLETON, COLO., U.S.A. 

BRANCHES OR AGENCIES IN PRINCIPAL MINING CENTERS. 

Manujacturers of Rock Drills, Air Compressors, Drill Sharpeners, Otl and Coke Furnaces, Steam and Electric 
Hoists, Cars, Cages, Skips, Etc. 

ASK FOR THE CATALOGUES 
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CARNEGIE STEEL COMPANY 
GENERAL OFFICES, PITTSBURG, PA. 

STEEL MINE TIMBERS 

The photograph represents square timber sets installed at the Stearns’ Shaft, 
Susquehanna Coal Company, Nanticoke, Pa., in 1897. These timbers were put 

in 540 feet below the surface and took the place of 24" round timber sets of 

wood whose life was only about eight months. The steel timbering put in at 
that time is still in position and in good condition, exposed to constant contact with 
mine water without sign of failure or corrosion and has fully justified all expec- 
tations as to strength, stability and permanence. Carnegie Steel Company 
manufactures other forms of steel mine timbers to meet all requirements. 

For information apply to 

CARNEGIE STEEL COMPANY 
Birmingham Cincinnati New Orleans Portland 
Boston Cleveland New York San Francisco 

Buffalo Denver Philadelphia St. Louis 

Chicago Detroit Pittsburg St. Paul 
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Repair Costs Under $3.00 A Month 
The Murphy will repay its cost in more ways and more quickly 
in each way than any other machine designed for like service. 

It is strictly a one-man machine and requires about one third as 
much air as the 2%”, so called, ““One Man-Baby”’ Machine. 

Ask for full descriptive particulars. 

C. T. CARNAHAN MFG. CO., Denver, Colo., U.S.A. 
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Holes Can Be Put In 

To Better Advantage 
at less expense per foot and 
more feet per shift with a 

“Cleveland”? Stoping Drill 
than with any other Drill of any type. 

Moreover a compressor which will run one 
2#-inch reciprocating drill will run two or 
three ‘‘Clevelands’’ with no increase in cost. 
Try one with your other drills and see. 

WRITE TODAY FOR BULLETIN NO. 40 

The Cleveland Rock Drill Co., 
6404-6416 Hawthorne Avenue, 

Cleveland, Ohio, U.S.A. 
Canadian Trade supplied by the Canadian-Cleveland Drill Co., Ltd., Box 522, Cobait, Ont. 

Agents in all the Principal Mining Camps of the World 

Our standard makes are all 

called “SHAW ECLIPSE.” 

Have you any? If not, why 

not? They are the best, most 

efficient, most economical, 

least repairs for the maximum 

amount of work done. 

Thousand of them at work 

all over the world. 

Write for Catalogue. 

The 

, C.H. Shaw Pneumatic Tool Co., 
No. 9 SHAW SLUGGER DRILL 

Workingin Famous Howard Flat, Cripple Creek, Colo. 35th and Wazee Sts., Denver, Colo. 
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Our New Year’s Message 
@ The International High Speed Steel Co. takes 
pleasure in announcing to its many friends and customers 
that on and after January 1, 1909, the retail price of 

International Rolled Hollow 
Rock Drill Stee! will be: 

twelve and one half cents per pound, f.o.b. New York, by the 
bar or ton, in Round, Octagon and Hexagon sections, all sizes. 

International j igh Speed Steel Co, 
Franklin Square THE HAMPSON-FIELDING ENGINEERING CO. New York 

SHARPENS 600 TO 
Se, 800 OLD DRILLS 
— Mi IN A DAY OR 

~ MAKES 500 TO 
70 NEW 0 ONES FROM BLANK STEEL 

That’s the arkable _ ed at which the Word Drill Maker and Sharpe orks. Thi nk of it! 500 to 700 new 

dr oe vig om bla * steel bars. The ‘‘Word”’ does the work oral men and o lies sts — other similar machine on the 

ma . The dies and do the utomatic ally adjusted to take up the wear an ha aimed at small cost. 

Write for details. A Stock of Machines in New York City Ready for Immediate Shipment. 

Manufactured in San Francisco, Cal., Houghton, Mich., Rossland, B. C. 

Word Bros., 60 Castro Street, San Francisco, Cal. 
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A Lubricator And A 

Valve Combined 
That describes the Western Lubricating Valve— 
the greatest little device for Machine Drills and 
Coal Punchers ever invented. 

It is no longer necessary to work your drills to 
death before their time, running them amidst 
dirt and grit without oil—the day is past for 
that sort of thing. The ‘‘Western’”’ will thoroughly 
and positively oil the drill to which it is attach- 
ed, regardless of vibration. This we guarantee. 
We also guarafitee it to outlast 6 valves of the - 
ordinary stop cock type and to work three inches 
closer to a wall or column. 

Hammer Drill size—$5. Piston Drill size —- $7. 
Write for Catalog No. 2. 

The Western Lubricating Valve Co., 
1416-1418 Wazee Street, Denver, Colorado. 

EURERA 
DRILL 
STEEL 
CO., 

OU know it’s a fact, that with ordinary drill steel, 

HOURS of time are lost each day in drilling flat or 

back holes by the steel sticking, because there is 
nothing to pull out the drillings. 

Eureka Drill Steel saves from 10% to 50% [according to the 

ground] by pulling out the cuttings and keeping the hole clean. 

The lugs doit! “Eureka” is also the only steel that drills down 
holes without water. Send fora trial bar also Bulletin No. 2. 

1416-1418 Wazee St., 

Denver, 

Colo. 
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The ie Crushing Rolls 

These rolls embody many special features not 

found in crushing rolls, as ordinarily constructed. 

The improvements, correct in principle and exceed- 

ingly valuable in operation, are such as will at 

once appeal to any experienced mill man. In ma- 

terial and workmanship they are of that high stand- 

ard of excellence which has caused our milling and 

smelting equipment to become so favorably known 

for eficiency and durability. 

Colorado Iron Works Co., 
Office and Works, 33rd and Wynkoop Streets, 

The Humphrey Crushing Rolls Denver, Colo., U. S. A. 

AN IRON BASE 
Rigidity and durability are desirable, 
to say the least. Our improved 

Huntington Mill 
has these qualities because it is made 
with an Iron Base. 

Three other qualities will especially 
appeal to you. 

Low first cost. 

Low cost of installation. 

Requires least power per ton of ore 

crushed. Bulletin No. 27 tells about Huntington Mills, 

r> © ___— 

CHICAGO NOWER™MININC SALT LAKE CITY 

( Oe Pe EL PASO a MEXICO CITY 
: MACHINERY COMPANY 

CUDAHY, WIS. 
New York City, 115 Broadway San Francisco, Sheldon Bldg. 

COMMERCIA ¢ G, COMMERCIAL ART ST, fs 
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CRUSHERS 
FOR 

COKE OVEN WORK AND 
ANTHRACITE DEBRIS 

December 26, 1908. 

BUCHANAN styie 8) 
ALL-STEEL ORE CRUSHER 
Simplest, Strongest and Most Durable Machine Made. 

The frame is a solid steel casting made in one piece. The pitman 
and swing jaw are made of sulid open hearth steel castings. All joints 
are machined. The crusher can be adjusted to crush fine or coarse. 
It is free from light and trappy connections. e head room required 
is low, making it convenient to feed and especially desirable for mining 
purposes. The eccentric shaft is of the best quality of hammered steel 
and made extra long so that a pulley can be placed upon it for operat- 
ing @ screen or an elevator, if necessary. he jaw plates are of chilled 
charcoal iron, manganese or hardened steel. Aul wearing parts can be 
reversed. 

Made in Seven Sizes: 7”x14”, 10x16”, 12”x20”, 13”x24", 
13”x30”, 18”x36” and 24”x36”. 

Style C—AIl Steel Crusher—Two Sizes: 24”x48” and 30”x60. 
Crushing Rolls: 18”’x12” to 60’x60”. 
Magnetic Separators, Wet or Dry. Send for Catalog. 

GEO. V. CRESSON COMPANY, 
PHILADELPHIA and NEW YORK. 

Cc. G. BUCHANAN, Consulting Engineer. 
Department of Crushing Machinery, 90 West Street, New York, U. 8. A. 

Grinding 

Thomas 
Carlin’s Sons 

Co. 
Pittsburg 

U. S$. A. 

-FARRE 

RUSHE 
USED IN ALL PARTS OF THE WORLD -LARGE 
RECEIVING CAPACITY-SPECIALLY DESIGNED 

AND CONSTRUCTED FOR HAROEST KIND OF WORK 
COMPLET E CRUSHING PLANTS OUR SPECIALTY 

¢ SEND FOR CATALOGUE > 
EARLE C.BACON, ENGINEER. 

MAVEME YER GUILOING.NEW YORK ARREL FOUNORY & MACHINE Co. 

8 FT. WET PAN WITH MOTOR DRIVE 

G 
ORE AND 
ROCK 

1400 Williams Crushers 
in use. Any capacity or 
fineness desired. 

Ask for Catalog No. 5. 

The Williams Patent 

Crusher and Pulverizer Company, 
Sales Dept., Works, 

St. Louis, Mo. Old Colony, Chicago. 
Los Angles, Cal., 1531 Maines Ave. Geattle, Wash., 456 Empire Bldg. 

i \ 

MULL LT ieee 

Nyy 

\\ 

FERRARIS 
BALL MILL 

It has no equal for Large Capacity, Quality of 

Produce, Low Cost of Repairs and Cheapness of 
It pulverizes, screens and returns over- 

Write for Catalog 37. 

Operation. 

size. Uses but little power. 

The 

F. M. Davis Iron Works Co., 
Mine, Mill and Smelter Machinery. 

DENVER, COLO. 
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LOS ANGELES: JNC! yay SALT LAKE: 
Trust Bidg. : : Atlas Block. 

SEATTLE: a Sy N’ FR ANCIS Ss} c AL Futon Bid. 
Mutual Life Bidg. a pb EEN : Hudson Terminal. 

CONTRACTORS i COMPLETE PLANTS 
POWER PUMPING 

LIGHTING | MINING 
MACHINERY OF THE HIGHEST GRADE FOR THE ABOVE REQUIREMENTS 
Water Tube Boilers Separators, Valves Copper Furnaces 
Steam Engines of all Types pr thang Cement Mills 

Steam Pumps Card lai aa Cyaniding Machinery 

Power Pumps Tube Mills Hoists, Grizzlies 

Condensers, Heaters Elevators Rolls, Screens 

We solicit correspondence with those considering the purchase or installation of MINING OR MILLING MACHINERY 

BRAUN'S LIQUID FUEL BURNERS 
Are made in two types—one for gasolene—one 

for crude oil or distillate. 

Intelligent criticism has enabled us to so per- 
fect our burners that they are now considered 

> the World’s Standard. 

The same high class workmanship is found in 
all our apparatus. 

‘Modern Laboratory Labor Savers”’ contains everything needed in a metal- 
lurgical laboratory—it will prove helpful in making your selections. Write to-day. 

F. W. BRAUN 
LOS ANGELES 

BRAUN-KNECHT-HEIMANN CO, 
SAN FRANCISCO 

Headquarters for Assayers’ Materials, Cyanide, Chemicals, Fluxes, Zinc. 

$S&S ss&sS ss&S Ss&S SS&é&S Ssé&S sSsés 
You Don’t Need Water The S. S. & S. Dry Table, 

With The S S&S 

The air enters the table from be- 
low the deck and passes through 

the pervious top where it instant- 

ly expands causing a film of air 

to support and stratify the ma- 

terial. 

Sutton, Steele « Steele, Inc., 

194 N. Jefferson St., 

Dallas, - - Texas. Write for full Description. 

S$s&S SS&S SS&S SS&S ssés ssésS Ssé&s 

DEHN NHHH 
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The Herreshoff Roasting Furnace 

Vans : Sshaieiins Ores 
Rep.irs and Labor Cost 

One man can 
. attend 100. 

ee 
TO N 
Tim = No Fuel 
iil = Used 

; i | Simple In 
$ i} ij Gonstraction 

i Repairs Can 

; in Be Made 
i Nh While Run- 

; iN ning. No 

Hi Shutting 
Down. 

Over 750 
In Use 
For particu- 
lars see arti- 

cle page 237, 
Mineral Industry, Vol. VI., or apply to manufacturers. 

The Nichols Copper Go., 
BROAD EXCHANGE BUILDING, 

Smelters and Refiners of Copper. H Broad Street, N. Y. 

Edwards Ore-Roasting Furnaces 
Tilting, Simplex and Duplex types—for all kinds of Ore Roasting. 

DUPLEX 

These furnaces are roasting successfully today ores containing Gold, Silver, Copper, 
Zinc, Cobalt Lead, Arsenic, etc., for after treatment by 

SMELTING, CYANIDE CHLORINATION OR OTHEB METHODS 

THEY ARE NOT DUST PRODUCERS 

it Will Pay You to Know All About These Furnaces. 

CHISHOLM, MATTHEW & CO., COLORADO SPRINGS, CoLO., AGENTS 
T. EDWARDS, Ballarat, Australia, Patentee and Owner. 

THE ENGINEERING AND MINING JOURNAL. al 

UAE GAOOLENE FURNACES 
are guaranteed in every detailand will 
work just as would a clean coke fire. 

We Manufacture, Export and Import 
Assayers’ and Chemists’ Supplies. This 
has been our business since 1876. 

Write us. 

The Denver Fire Clay Co., 
Denver, Colorado, U.S. A. 
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Just because Sam Jones cured his boiler troubles by using some ‘“‘CURE-ALL 

COMPOUND,” is no reason for thinking that it would do the same in your case. 

The Dearborn Treatment prescribes for your case exactly as if it was the only 

case in the world. Send us a gallon of water ior analysis. We'll advise you 

what’s best to do to effect a POSITIVE CURE. 

FILTER PRESS CLOTH 
Are you satisfied with the present results you are obtaining from 
your filtersP If your filtration is unsatisfactory it may be the 
fault lies in your filtering medium. Our ten years’ experience 
in this line is at your command. Send us a sample of your 
cloth and tell us your difficulty. If you are satisfied with 
what you are using, send us a sample anyway; we think we can 
duplicate your cloth for less money than you are now paying. 

ROBT. S. REDFIELD & CO., 30 West St., N. Y. 

HARBISON-W ALKER REFRACTORIES CO. 
PITTSBURGH, PA. 

Makers ae aes es 

Highest Grade : Fire SEE mDiTet - ee ee 

2 Copper Blast Furnaces, 

hace ETERS E Souls Settlers, Reverberatories, 

Chrome Ore and. Converters. © Bullion 

Sole Agents 83 Pq | ‘ iq Furnaces, Lead Softening 

; and Refining: Furnaces, etc. 

Refractories 

Carl Spaeter Magnesite 

7,900 Regular Customers Write for Booklet M 1,200,000. Daily Capacity 

but the Pierce Amalgama- 
tor continues saving the flour gold GOST 

THE long after the cost is forgotten and 

in some plants the saving has reached 
ONLY over $50,000 in one year. 
GOST 

You Don’t Know What 
You’re Missing 

till you install our devices for washing 

and preparing your iron ore, more 

especially ore too fine to hand pick, 
which can be made valuable by jigging. 

New catalogue in print. 

McLanahan-Stone Machine Co., 
HOLLIDAYS BURG, PA., U. S. A. 

Catalog “‘F”’ 

i. S. PIBRGE, 
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STURTEVANT MINE 
VENTILATING FANS 

a 

Are the most effective 
and reliable means of 
moving large volumes of 
air. The parts are pro- 
portioned to give highest 
commercial efficiency. 
Special attention has 
been given the bearings 
and all parts are built 
for durability. 

Ask for our Bulletin 
No. 158. 

B. F. STURTEVANT CoO., Boston, Mass. 
General Office and works, Hyde Park, Mass. 

NEW YORK PHILADELPHIA 

Designers and Builders of Heating, Ventilating, Drying and Mechanical Draft Apparatus; Fan Blowers and Exhausters, 

CHICAGO CINCINNATI LONDON 

Rotary Blowers and Exhausters; Steam Engines, Electric Motors and Steam Turbines; Pneumatic Separators, Fuel Econo- 
mizers, Forges, Exhaust Heads, 

that thorough ventilation such 

- as is obtained with the Western 

Electric Exhaust Fan eliminates 

entirely the possibility of explo- 

sion from mining gases. 

They require practically no 

attention and can be installed 

with little expense at the most 

advantageous ventilating points 

in the mine. 

Furnished in all sizes for 

operation on either direct or 

alternating current circuits. 

Send for Bulletin No. 808. 

WESTERN ELECTRIC 
COMPANY western Eastern Central 

New York Chicago 
Philadelphia Indianapolis Write our 
Boston 
Pittsburg Cincinnati nearest house. 
Atlanta Minneapolis 

Saint Louis 
Kansas City 
Denver 
Dallas 
Omaha 

Steam Traps, etc. 

Pacific 
San Francisco 

Los Angeles 

Seattle 

Salt Lake City 

Northern Electric and Manufacturing Co., Ltd., Montreal and Winnipes 

699 

single Inlet Type. 

Lowest in cost of installation. 

Lowest in power consumption. 

Lowest in maintenance charges. 

Smallest in diameter for any given duty. 

Highest in efficiency whether used for large 
or small volumes at any water gauge. 

THE BEST TEST of what the “SIROCCO”’ 
Fan can do is what it is doing. Proofs 
on request. 

SIROCCO ENGINEERING CO. 
138 Cedar St., New York. Works: Troy, N. Y. 

Chicago Office, 510 Fisher Bldg., T. Lindberg, Mer. 
Pittsburg Office, 1415 Keenan Bldg., F. K. Potter, Met. 
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Difficulties of locality and distance are readily 
surmounted and material of any sort rapidly 
and economically transported by means of 

December 26, 1908. 

SHULTZ SABLE BELTING 
IS DIFFERENT 

Says a prominent 
motor expert : “Belts 

should be _ properly 
dressed to prevent 
slipping, and to keep 
the leather pliable.’’ 

Right for ordinary 
belting, but all wrong 
for Sable. The reason 
is simple. Sable, being 
rawhide, doesn’t dry 

out and consequently doesn’t need dressing 
to prevent slip. Extreme pliability is 
characteristic of a NEW Sable Belt, and 

more evident after ten years’ use. 
Write for opinions of those for whom 

Sable has cut down the yearly belting bill. 
Belts sent for 60 days’ free trial. 

SHULTZ BELTING COMPANY. 
St. Louis, Mo. 

Boston 

Leschen’s Aerial Wire 
Rope Tramway Systems 

Tough q = = —_ << Safe 

Strong Durable 

'( Trade Mark Registered ) 

The Hercules quality of steel possesses in the 
greatest measure the tensile strength coupled 
with the essential pliability and other proper- 
ties to safely, satisfactorily and economically 
withstand the harshest treatment under the 
most destructive working conditions. 

A. Leschen & Sons Rope Company 
( 51 years in business ) 

920-932 N. First Street, 
Chicago 

St. Louis, Mo. 
Denver Seattle New York New York Philadelphia 

35 

Tho LOOKS EASY TO SET UP 
Inexperienced workmen can erect our Aerial 
Tramway over the roughest ground. The cars 
run on two cables, and through our Looped 
Section feature, an even track is automatically 
maintained. We can solve your transportation 
problems—cheaply and effectively. 

The Consolidated Aerial Tramway Company 
General Offices: 

Baltimore. New York Office: 45 Broadway. Roanoke, Va: 

Where The Going’s Hard 
Where steam trains are not practical, the most satisfactory means of 
transportation is by our Gas Electric Road Trains. 

Built from 15 to 35 tons 

capacity, each car power 
driven with body to suit 

the material, these trains 

are continually reducing 
transportation costs. 

Let us solve your prob- 
lems. Do you need In- 

dustrial Trucks too? 

PITTSFIELD, MASS., U. S. A. 

Members of Association Licensed Automobile Manufacturers. 

ALDEN SAMPSON MFG CO., - - . 
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JEFFREY 
Electric 

COAL CUTTERS 
are used in every coal pro- 

ducing country of the world. 

We can furnish a thoroughly 

efficient machine suitable for 
any condition presented. 

Jeffrey 17-A Coal Cutter in Operation. 

Jeffrey ‘‘Shortwall’’ Coal Cutters 
for longwall room and pillar work are fully described in Bulletin No. 14. Electric Locomotives 

for gathering and main haulage work. Electric Rotary Drills for coal, slate, gypsum and similar 

materials. Car Hauls, Coal Tipples, Washeries, Elevators, Conveyers, etc. Complete Coal Mine 

Equipments. 

The Jeffrey Mfg. Company, 
Columbus, Ohio 

New York Chicago Bostoao 8t. Louis Denyer Pittsburg Knoxville, Tenn. Charleston, W. Va. Montreal, Can. 

LEVRTING: CONVEYING and. ai 

ER TRANSMATTING MACHINERY “a co 

FOR HANDLING FOR USE IN 

. Cement Plants, Coal, Coke, 
has : 

‘ Coaling | Ashes, Stone, ig 
y% Stations, | oak: é 

Tsifect Sand, Gravel, i<: 
y# Cotton Seed x 

Oil Mills, — Ores and 

—_— Phosphates. 

Factories, 

fest Grain Cement, Grain, ¢: eryt 
Bi Elevators, 14 

Flour Mills, Rope Drive installed in $8,000,000 Flour Mill Plant Hecker-Jones-Jewell Milling Co., New York City. Paper Pulp, 

ieee Experience and reputation are behind every contract we furnish. 
Fertilizer Works. We Design, Manufacture and Install. Write for Catalog. Tan Bark. 

| W fg C ebster M’f’g Co., 
aaa New York, 88-90 Reade St. Philadelphia, Penn’a Bldg. Main Office and Works: 

BRANCH ) Denver, 726 Symes Bldg. W. R. Elliot, Mgr. 
OFFICES: | Seattle, 1111 Am. Bank Bldg. Geo. E. Sibbett, Mar. seeeee es W. 15th St., CHICAGO. 
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WESTERN ENGINEERING 
& CONSTRUCTION CO. 

CONSULTING ENGINEERS AND CONSTRUCTORS OF 

GOLD DREDGES 
GOMPLETELY EQUIPPED AND READY FOR OPERATION. 

SPECIALTY: HULL CONSTRUCTION AND DREDGE 

MACHINERY INSTALLATION. 

Folsom No. 6—8+ Cubic foot Dredge—Equipped with new type double-bank AGENTS ROBINS GONVEYING BELT COMPANY—NEW YORK. 
vs ee hy a ce la mag oe the 

ardest ground known to the dredging industry, 75 feet deep, 
and treating 150000 cubic yards per month. 733-743 Monadnock Bidg., San Francisco, U. S. A. 

The Finest Particles Saved 
Will Pass Through A 

Chamois Leather 

With such Gold saving appliances and the man- 

ganese steel lip buckets which cut the hardest 

ground with speed and ease, Risdon Dredges 

naturally hold the. lead they have always had 

over all others. Write. 

Risdon Iron Works 
272 Steuart Street, 

San Francisco, California. 

ATLANTIC STEAM SHOVEL 

A high class and powerful 

machine, absolutely reliable 

under all conditions of ser- 

vice. 

ATLANTIC EQUIPMENT CO. 
Railway Exchange, CHICAGO. ' 30 Church St., New York. 

PVT Economy In 
Jee Buying Gears 

“Vulcan Electric 
Sas 3 Shovels 

For Stripping 
Mi 4 Is the buying of such gearsas give nes, : : 

Ser a eee ‘ O the longest and most satisfactory service for the money 
EE oe Digging re, and power expended upon them. 

ae etc. Caldwell-Walker gears last longer than others, give 
higher efficiency under actual scientific tests, and in many 
cases cost no more than inferior gears. 

H. W. Caldwell @ Son Co., 
BOSTON—Oliver Building, 141 Milk St. CHICAGO—1I7th St., and Western Ave. 

NEW YORK—Fulton Building, Hudson Terminal, 50 Church St, 

No Boiler—No Fireman—No Leaky Tubes— 
No Frozen Pipes. Full particulars on request. 

The Vulcan Steam Shovel Company, 
310 Vulcan Placey TOLEDO, OHIO. 
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Where it is 
desired to handle 
heavy cars quickly 
and ata 
minimum cost 

Baldwin-Westinghouse Gathering Reel Locomotive, 

between workings and partings, the gathering locomotive offers immense 

advantages over animal haulage, and isa complete and satisfactory solution 

| of the problem. It can travel within a height impossible for horses or 

mules, and on rails that are not steel and over which there is no trolley wire 

Send for Publication No. 7061 

Address either company 

Baldwin Locomotive Works, Philadelphia, Penna. 

Westinghouse Electric & Mfg. Co., Pittsburg, Pa. 

LOCOMOTIVES 
4 to 55 Tons. 

Steam or 

Compressed Air. 

Narrow and 
Wide Gages. 
TARTS IT OR oe 

We have 36 and 

56's-inch gageloco- 

motives for imme- 

STEAM MINE LOCOMOTIVE — or quick de- 
ivery. 

Tenth edition catalog just printed, mailed free to mine, railway or 
industrial officials, or to others on receipt of fifty cents. 

H. HK. PORTER COMPANY, 
Union Bank Bldg. PITTSBURG, PENNA. 

Lima Loc 
| et 

a ae 

i added 

Write for description and specifications of 
our small Saddle Tank locomotives designed 
especially for mine work. Catalogue K. 

THE LIMA LOCOMOTIVE AND MACHINE CoO., 

121 East Second Street, LIMA, OHIO. 

All Any 
Classes Gage LIGHT LOCOMOTIVES 

AUG tae) 320s 

Unsurpassed for steady service in mine power plants. 
DETAILS? 

Ridgway Dynamo & Engine Co., Ridgway, Pa. 

With every lecomotive goes our absolute guarantee covering everything for which a 
builder can be considered accountable. TELL US YOUR NEED AND ASK FOR PRICES, 

Davenport Locomotive Works, Davenport, lowa. 
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“SAMSON” 
Automatic Engine 

Built in sizes 8 to 60 H,P. 

A HIGH-GRADE ENGINE AT MODERATE COST, 

A desirable engine for driving Electric Gen- 
erator or for any duty where High Steam 
Economy and Close Speed Regulation is desired 

Bulletin upon application. 

PERFECT CONTACT NOISE- 
LESS OPERATION 

secured to Ot- 

tumwa Hoists 

by the use of 
cut gears. 

Write for esti- 

mates on cages, 

cars, fans, etc. 

OTTUMWA IRON WORKS 
OTTUMWA, IOWA. 

i ' 
. 

+ 

: 

May Be Gontrolled 
From A Distance 

or if desired the Mineral Ridge 

Electric Hoist can be made 

entirely automatic. We also 

build steam hoists, mine cars 

of all kinds, cages, dumps, 

screens, sheaves, etc. 

Particulars on request. 

The Mineral Ridge Mfg. Go., 

Mineral Ridge, Ohio. 

The English Iron Works Co., Kansas City, U.S.A. 

FLORY ENGINES 
For Contractors, Pile Driv- 
ing, Quarry and Mine Duty. 

Also tail rope haulage, 
inclines, slate machin- 

ery and _= suspension 
cableways. Ask for 
catalog. Satisfaction 
guaranteed. 

S. FLORY MFG. CO., 

VULCAN SELF-CONTAINED 
ELECTRIC HOISTS 

No service requires greater effi- 
ciency, durability or safety in 
hoisting machinery and no hoist. 
is so widely distributed through- 
out the coal regionsas the Vulcan. 

WRITE. 

VULCAN IRON WORKS 
WILHES BARRE, PENNA. 



December 26, 1908. 

Y 
GY 

The 

At Kelly Coal Co.’s 

mine, No. 4, Grape 

Creek, Ill., a Danville 

18x36 inch engine with 

six foot drum hoisted 

3039 tons of coal in 8 

hours under ordinary 

operating conditions. 

A YY UlilllyyY 7 WY Ky 11 / ff, 
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y 
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We are always glad 

to furnish names and 

addresses of Danville 

Hoist users to those 

who wish to compare 

our machines’ with 

those of other makes. 

WRITE TODAY. 

Danville Foundry & Machine Co., Danville, 1l.,U.S. A. 
Denver Representative, Wm. M. Welsh, 506 Bank Block, Denver, Colo. 

LIDGERWOOD 

MINE HOISTS 
STEAM AND ELECTRIC 

Combined Friction Drum and Brake and Reversible Link Motion Hoisting Engine, 

This engine is very economical for mine hoisting, as after starting the 

links may be hooked up, cutting off the steam at any point of stroke desired, 

thus doing most of the work by the expansion in thecylinder. If desirable, 
the engine can be used for double shaft work by throwing the friction into 

gear permanently and using it as a regular link motion engine, hoisting the 

cage in one shaft while it lowersit in the other. 

Over 30,000 Engines and Electric Hoists in use. 

CABLEWAYS, HOISTING AND CONVEYING DEVICES. 
Send for Latest Catalog. 

LIDGERWOOD MFG, CO., SewrroRk™ 
Branch Houses: Chicago, Boston, Pittsburg, Philadelphia, 

Cleveland, Atlanta, Seattle. 

Double friction drum electric mining hoist with 
continuous current 500, 250 or 220 volt motors, 

Electric Hoists for Heavy Duty 
Famous for economy and ease of operation. 

Most highly prized where ab- 
solute reliability is paramount. ‘oi 

New York Office: Principal Office: Sales offices in 

30 Church Street. SCHENECTADY,N.Y. all large cities. 
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Economical Equipment 

Portable two-way Switch, made for any gauge and weight 
of rail—also right and left hand and three- -way switches. 

Koppel Steel Mine Cars and Track in- 
PORTABLE TRACK, RAILS, sure a maximum output at a minimum 
SWITCHES, FROGS, cost. 

TURNTABLES, INDUSTRIAL WRITE FOR DETAILS. 

AND MINE CARS, Cars, Rails, Portable Track, Switches, Turntables, 

SPARE PARTS, ETC. always in stock. 

Attractive prices— Write for them and Catalog 30. 

Can SPECIALISTS (A) FOR ALL INDUSTRIES. ART HU R CO} iP, I Y 

RNST IENER Offices and Warehouses 
‘COMPANY: NEW YORK CHICAGO BuSTON 

Fulton Street, New York, N. Y. 141 Morris Bldg 341-E Monadnock Block. 33 Oliver St. 

BRANCH OFFICES: PITTSBURGH, 1612 Machesney Bldg. 

SAN FRANCISCO BALTIMORE WASHINGTON, D. Cc. 
Chicago Bosten Denver, Col. Bisbee, Ariz. 1513-a Chronicle Bldg. 449 Equitable Bidg. 1l Fleming Bldg. 

Monadnecks Bldg. 141 Milk St. Cooper Lidg. P. O. Box 597 
Works at Koppel, Penna. 

Pittsburg, Union Bank Bldg. Los Angeles, Cal,, 106 W. 3d.St. 

“THE HUDSON SELF-CLEARING GATE 
A ORE CAR. 

Gate Will Not 
Open Until Car 
is Tipped. 

Never in the 
Road. Will Dis- 
charge in Any 
Position. 

Americar Steel 
Pipe & Tank Co. 
Formerly Tallerday Mfg. Co. 

Pacific Electric Eldg. 

Los Angeles, Cal. 

Manufactured by 

THE C. 0. BARTLETT AND SNOW CO. 
Cleveland, Ohio, U. 8. A. 

Costs less than one cent a ton to deliver 
coal or ore from the mine track OUR NEW STEEL CAR. 
to the tippl dump. y " : : eee iene oe wwe a ‘ahi TA MINE CARS, ORE CARS, STONE CARS, COAL 
—— eee KEYE: MINS CARS, QUARRY CARS, STEEL CARS AND = YE-Hivgs 

; MTOM CH cay CAR WHEELS OF EVERY DESCRIPTION. 

Write for our Catalog. 

THE WATT MINING CAR WHEEL COMPANY 
BARNESVILLE, OHIO. 

Te - ca 
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A“K&J” ROCKER DUMP 
We build Rocker Cars of all sizes and kinds. 

“K & J” Cars are in use in mining work 

everywhere. 

See Catalog 60-C 

THE KILBOURNE & JACOBS MFG. CO. 
Columbus, Ohio, U. S. A. 

NEW YORK OFFICES CHICAGO OFFICES 

Broad Exchange Bldg. Railway Exchange Bldg. 

If You’ve No Time to Waste 
We’re the People 

to See 
We build and deliver cars and barrows 
promptly, and they are better and 
cheaper than the ones you have to 
wait for. Shall we prove it? 

ARCHER IRON WORKS 
CHICAGO, ILL. 

Two of our specially designed 
types, bualt to fulfill the exact re- 
quirements under different con- 
ditions. 
The principal business of this Company is the de- 

— signing and manufacturing of just such cars; de- 
—— — signed in the first place to perfectly meet the exact 

conditions under which they will be operated, and 
. built in the second place to stand up without repair 
WONHAM & MAGOR o1 deterio1ation under the hardest and most contin- 

DOUBLE TRUCK HOPPER DUMP CARS uous service. If your present cars are costing you too WONHAM & MAGOR HOPPER CAR 

Designed and Built by us for the much to load and maintain, may it not. be because Designed and Manufactured for the Granby 
Amenican Smelting & Refining Co. they are costing you too little in the first place? Consolidated Mining and Smelting Co. 

WONHAM & MAGOR COMPANY, 
CONSULTING, INDUSTRIAL AND MINE CAR DESIGNERS, 

New York, 29 Broadway. Works: Passaic, N. J. Boston, 141 Milk Street. 

Look It Up! 
Our advertisement in the Journal of 

Oct. 3, 1908, contains a coupon worth 

actual dollars on your next purchase of 
ore, mine or indus rial cars. 

Meanwhile our new catalogue is now 

ready, the largest ever published on mine 

rolling stock. Price 50 cts., but free to 

mine officials. 

The Youngstown Car Mfg. Co. 
General Works and Offices, YOUNGSTOWN, O. 

NEW YORK PITTSBURGH CHICAGO 



HUNT” ELECTRIC MINE LOCOMOTIVES” ("a 
The most economical for mine service. 
Power is used only when locomotive is in operation. 
Write us your requirements and we will advise you. 

Cc. W. HUNT COMPANY 
(Established 1872.) 

West New Brighton, New York. New York Office, 45 Broadway. 

OTHER 

Induction Motor, 15 to 200 H. P. 

See Bulletin 88 P. 

C-W motors are as reliable as in our 
own testing-pit. 

Reliability is important to the buyer 

of motors. It is quiteas important to 
the manufacturer. 

For 20 years we have based our 

business on reliability. 

: COMPANY, Ay 
~ Alternating and Direct Current Machinery, 

Ampere, N. J., Chicago, Denver, Etc. 

PROGRESSIVE 
MINERS HASTEN 

PRODUCTION WORK 
WITH NORTHERN 

WHY NOT YOU? 
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WHITNEY WHEELS 
No broken flanges, cracked spokes, grooved treads, or worn out hubs, By the use of chemistry we have cured wheel troubles. The excellence of “Wh hituey,” wheels has been tested 

since 1847, Also Wh hituey, ** mining wheels are oiled but 12 times per year. 80 pages of information about car wheels, mining trucks, mine cars, dump cars, sheaves, etc., with com- 

plete price lists, discount sheets and dimension diagrams, in our new catalog 22, Itisinvaluable to Superintendents, Buyers, Engineers and Supply Houses and it’s yours for the asking. 

' SANFORD-DAY IRON WORKS, Factory, Knoxville, Tenn. Successors to A. Whitney & Sons, Philadelphia. 

AIR COMPRESSORS 
Built for any style of Drive, 

Motor, Steam or Belt. 

Single or two stage. All capacities. 

Bury Compressor Company, 

Erie, Pa. 

AIR COMPRESSORS 
Two-stage, Corliss Intake, 

Varying Capacity Automatic 
from nothing to full load. 
For direct drive from gas or 
oil engine, or electric motor. 
Radical and distinct advance. 

The Norwalk Iron Works Co. 
South Norwalk, Conn. 

Northern machines are 

used in all lines of mining 

work. They are profitably 

applied in development ope- 

rations and assure speedy 
results. They are easily 

adapted to the requirements 
ELECTRIC : E 

TRANSMISSION of production work. Your 

SYSTEMS— propositions will grow fast 

and easy by the aid of 

Northern machines—North- 

ern machines will fit every 

operating condition in your 

plant. 

Better send for bulletin 

506 to become familiar with 

some of our standard types 

of construction. When you 

write tell us what you want 

to do electrically. We are 

ready to help inquirers re- 

lative to Northern Power 

and light. 

Northern Electrical 

Manufacturing Company, 
Standard and Special Electrical Machinery 

Madison, Wisconsin, U. &. A. 
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American Bridge Company of New York 

Structural Steel for Every Purpose 

Galvanized Transmission Towers. 
SOME OF THE BROWNHOIST LOCOMOTIVE 

CRANES FINEST FEATURES. 
Low first cost. 
Quick installation. 
Small yard space. 
Operation on standard tracks. 
Low cost of operation and repairs. 
Especial efficiency in handling ore. 
Adaptability to great variety of work. 

CIRCULAR “W.” 

Riter-Conley Mfg. Company 
PITTSBURG 

PPP rrr 

Plate and Structural Work of 

Every Description 

Complete Plants 

Branch Offices: New York oa — 
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The No. 3 Deister Slime Table 

’ \HE greatest advance in slime concentration attained in recent years has been accomp- 
lished by this table. Its success is emphasized by the fact that after an elaborate com- 
petitive test with vanners an installation of 70 of these tables is now being made in the 

Goldfield Consolidated Mines Co’s mill, Goldfield, Nevada. This should draw the attention of 
all mill men. Get our bulletin. 

The Deister Concentrator Company, Ft. Wayne, Indiana 

TRADE 

TISCO MANGANESE STEEL 
MARK 

Crusher Jaws And Cheek Plates 
Must stand hard wear because they are ‘‘Taylor Made.’’ Abuse only 
more fully proves their quality and endurance. For these, and other 
parts subject to hard wear, insist on TISCO Manganese Steel. 

WRITE FOR CATALOG 

Tough 

Strong 

Durable 

TAYLOR IRON & STEEL COMPANY 
HIGH BRIDGE, NEW JERSEY 

Sc 

— — 

CO OT TIE 
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; 
| Mining and Metallurgical Companies—U. S. | Coal, Iron and Other Industriale—United States 

Kame of Company and = __Shares. _ airs ____Dividende.__ 
| Location. Capital |lesuea.|8* | Total to; __Latest. Shares. | Dividends. 

Val.| Date. | Date. |Amt. Name of Compan Author. nee : 

Alaska Mexican, g. $1,000,000|~jg0.00018 6 \$o.040 3 |_ Date. — y and jaan 

| Alaska Treadwell,g, 6,000,000] S00/po0l’ 95 txemr nolo: abel’ 46 _ Capital. lrssuea fyaL| Totalto |__Latest. 

lua.” 15 908,000) 180,200| 5 | 423,420|0ct. 1908 125 s | Date | Date. | Amt. 
y Am.8m. &Ref. com x U.8 50,000,000 1,538,879) 100 |68,480,115|Nov. 1908] .50 Allis-Chalm f iv. 8 a. _ 

| am.6m.&Bet.com. /0- 8.....-| $0,000,000) 600,000} 100 |15,500,000|Jan. 1909] 1.00 Allie-Chalmore, Pf «- |B" 5, _|825:000,000, 161,500) 100 |83,108,875)Fet. 190s $1.75 
7 » Pr../U.8...... ,000, 500,000} 100 |29,750,000|Jan. 1909] 1.75 — es - 5.--| 20,000,000} 181,530) 100 | 9,547,342/Oct. 1908) 3.00 

Am. Smelters, pf. A|U.8...... 17,000,000| 370,000] 100 | 3'455°000|Dec. 1908) 1.60 || 4™erican Cement....\Pa..... 000,000} 200,000} 10} 1,288,000\Jan. 1909] .30 
Am. Smelters. pf. B|U.8...... 80,000,000| 300-000] 100 | 5°250'000\Dec. 1908| 1.25 || AMerican Coal....... Md....| 1/500, 60,000] 26 | 2,492,500/Sept. 1908| 1.25 
Am.Zinc,Lead&Sm.|Kan... 8,750,000 80,000! 95 | ’aecrooolNow. 1907| .60 Bethlehem Steel, pf... Pa..... 15,000,000} 150,000] 100| 900,000 Rew. 1906 "716 

Anaconds,¢. 80,000,00011,200,000| 25 |43,050'000\0ct. 1908| 50 || C2™Mbria Stecl........ [Pa..... -| 60,000,000 900,000] 50 | 8,775,000|\Feb. 1906| .75 
sesome, ©. 8,775,000\3.689,520] .....| 6,182/361|Apr. 1906| .05 || Central O. & O., com... io « | 51,250] 100 | 2,536,875|Jan. 1909| 1.50 

c, ¢ 2,500,000 '100,000| "25 | '990;000/Feb. 1905| 02 || Gontrald. & O., pf. ..Mc.... 1,875, 18,750] 100 | 1,453,125|Jan. 1909| 1.26 
Bald Butte, g.s.... 250,000} 950,000} 1 | 1,364,648\Oct. 1907| .04 || Col. & Hock. 0. &Lpt | Ohio ..| 77000;000| 69,244] 100| 383,818 1.50 

i Reck Tunnel, g.s.l.. 100,000 : ay we : Consolidated Coal . ‘nan /81B/Apr. 1908) 1. 
auatatanoisiwe. 000'1,000,000/0.10 | 675,000|Oct. 1907| .02 || g oal ..Tl..... 5,000 50,000} 100| —350,000|July 1904) 1.00 

\ nM. ep PT.» 1. Z.| Wi. . .20- 600,000 196,607 1 10,949|Nov. 1908 01} jonsolidation Coal.. Mi@s .. 10,250,000} 102,500} 100 10,082,900/Oct. 1908] 1.50 

soston & Montana. 8,750,000} 150,000| 95 |52,500/000|Nov. 1908] 3.00 || Crucible Steel, pt ....|Pa..... 25,000,000] 244,365] 100 | 8,186,228| June 1907| 1.50 
Bull. Bock. &Cham-g Utah..... 1,000,000] 390;000| 10 | 2°728'400'July 1908| .10 || =™Pire 8. & I, 3f....|N. J .--| 2,500, 95,000 100| 933,033|Jan. 1909| 1.50 

unker Hill & Sull.|Ida...... 3,000,000; 300,000! 10 |10,671,000/Dec. 1908] .25 Fairmont Ooal,..... -|W. Va-| 12,000,000) 120,000} 100 1,740,000|Jan. 1908] 2.00 

: Butte Coalition,c.s.|Mont 15,000,000'3,000,000| 18 | 2'480°000|Dec. 1907| 15 || G@Beral Chem. Com..'U. 8... 19,600,000] 74,103] 100 2,148,987|Dec. 1908} 1.00 

Oalumet & Arizonac| Ariz ..... 2,500,000| "200;000| 10 |10,300,000/Dec. 1908) 1.00 || General Chem. pf.....U. 8...) -| 19;500,000 100,000] 100 | 6,255,000|Jan. 1909] 1.50 
Oalumet & Hecla,c.|Micn 2,500,000 100,000! 96 |107,850,000|\Dec. 1908] 5.00 || {2ternational Salt... Penn ..| 30,000,000! 182,280| 100| 911,400|Dec. 1906} 1.00 
Gamp Bird, g., 8.... 8,500,000 #90°000| 26 | pane soolNow. 1908] 24 || Jef: & O'f0. &I., cm, Fa....°) 1,500,000] 16,000] 100| $90,000|aug. 1905] 5.00 

B, CoBs oo +++. 600,000! 500/000 1|  se’o00(Nov. 1906| 101 || 2%: & Cl’'t. O. & I.,pf |}.a.....| 1,500,000 15,000] 100} —862,500|Aug. 1908] 2.50 
Colorado, 1. g.8.....|Utah..... 200,000'1 000,000'0.20 | 1,020,000|Nov. 1908] .03 Kern River Oil....... \Cal....| 2,000,000] 20,000} 100 84,000|\July 1908| .10 

Gomumabas Con. 0. 1,500,000| "983,540| 6 | ’296'832|Oct. 1907| .20 || Lebigh Coal & Nav... Fa.... ‘| 29,433,000 989,260] "60 |*15,014,890| Nov. 1908] 2.00 
Gombt’tion 00.@’f'd|Nevada..| "400,000 320,000! 1| 698 '000\Sept. 1906| .16 Maryland Coal,pf.....Md....| 2,000,000} 18,850] 100 '42,013,997 Dec. 1908| 2.50 

rear ore og 1,000;000)1,000;000| | 9,£e0'%05| Dee” 1906 J024|| Monon R. Coal, pf. ..|Pa. ---| 10,000,000] 100,000] 100 | 2-824,000 July 1908| 8.50 
ni! ental, G1... 550,000| ” 99'000| 25| °’o31'900|Oct. 1908] 125 NationalCarbon,com.|U. 8...| 5,500,000, 55,000] 100} _ 715,000/apr. 1908) 1.00 

Gepper Bas = Con. 40,000,000} 3847185] 100 | 7,683°700|Jan. 1909| 1.00 || National Carbon, pf..|U. 8...| 4,500,000] _ 45,000 100 | 3.071,250\Nov. 1908) 1.75 
g...|Oolo...... 2,000,000/1,625,000/ 1| "a14’o53/July 1906] .003|| National Lead, com. JN. ¥.. -| 15,000,000 149,054] 100 | 3,092,872/Jan. 1909| 1.25 

Daly Judge, g. 8. 1..|Utah..... 300,000| ’300,000 1| sas-000lApr. 1907 Tt National Lead, pf... |N. ¥...| 15°000,000| 149,040] 100 |17,894,248|Dec. 1908| 1.75 

eg ee So teases 8,600,000 80°00 20 | s,ayv'ou0|Dec, 1907| 30" || Nat'l Steel & Wire,pt.\N. ¥.-"| “6,000,000 25,778] 100| $31.61 /May 1906 1.75 
f a are: eae 500,000! g0,000| 6 | '835,200/Se}+t. 1908] .24 New Central Coal ..../Md.... 1,000,000} 50,000 390,000) Nov. 1908} .40 

; oy ae NORE 3,000,000|,000,000| 1] 277,000|June 1906| .003|| NeW River Coal, pid. W. Va.) 4,000,00C) 87,617 451,405/Noy. 1908| 1.50 
~ a Ne 10,000,000) * 59,062| 100 | 1,765,005|Dec. 1908| 1.50 Pacific Coast Bi rax...Cal....| 2,000,000} 19,000) 100 2,086,500 |/Aug., 1908| 1.00 

Bi Past on., 8.----|Colo...... 8,000,000'2,500,000/ 1| 2'191/961|Nov. 1908] .014|| Peerless Ot)... ..... ‘al..../ 1,000,000} 92,000] 10|__ 711,000\ June 1908) .06 

t Fed. 8m.. con:,....|Idaho... 2,600,000'2;450,000| 1 | 1:315,545|Sept. 1908| .01 || Penne: Kalk... ;----- ‘Pa.....| 8,000,000} 60,000} 50 |15,098,000\Oct, 1908) 3.00 
es” 10,000,000| ” 0,000] 100 | 2°708'750|Jan. 1909] 1.50 || POBDS. Steel, pfd... Pa. .....| 25,000,000, 165,000} 100 |,8,662,5%0\Nov. 1908] 8.50 

| ee ip issue 20,000,000) 120,000] 100 | 4121/250|Dec. 1908| 1.75 Phila. Gas, com ....../Pa..... | 36,000,000 664,800] 650 *24:264,600/ rep, 1909) .75 

Findley, g.-......--|Qolo...... 1,250,000'1,250,000 1| °s37’500/Sept. 1906} .01 || PBila. Gas, pr.. 'Pa.....| 6,000,000 120,000] 60 | 2,850,000 Sept. 1908| 1.25 
Orence, g......... 1/250,000'1050,000/ 1| 490'000|Nov. 1908] .10 || Pittsburg Coal, pf... |Pa..... 82,000,000} 297,010} 100 |11.434,962/Apr, 1905) 1.75 

Frances Mohawk,g|Nevads..| 1,000,000 °910,000/ 1 546,000|Jan. 1908] .05 || POcanontas C. C., pi.t\W. Va-|  2'800,000| 28,000] 100| _168,000/yuly 1908) 8.00 
Gentes Segatens .. ee 500,000 5°000| 100 | 2.000 v0p|Aug. 1907|10.00 || POc@hontas ©. C. “cmt W. Va.| 5,000,000 45,200] 100| 1406,800/Oct. 1908] 3.00 

eee 5, 150;31015,750;370] 0 | 2090000 res 1908| 01 || RCPUblic I. & 8., pfd. (111... | 25,000,000] 204,169] 100 | 6,045,858|apr. 1908] 1.75 
teen 50,000,000'3/532,471| 10| 706,494|Nov. 1907| .10 || Sl08s-Sheffiela, €Cns../.418. ..| 10,000,000} 100,000 1,883,000|Dec. 1908| 1.00 

rand Central, g... 250,000) 250,000} 1] 1,321,250|/Dec. 1907| .04 Sloss-Sheffield, pf....|Ala... | 10,000,000} 67,000 100 | 4,221,000\ Jan. 1909) 1.75 

Gwin Mine, Dev., g.|Cal .. 1,000,000 100000] 10] >’s96'o00|Apr. 1906| 05 || Standard Oil.......... 'U. 8 ..|100,000,000] 970,000] 100 629,522,905 Dec. 1908|10.00 
Hecla, 8. 1-.........|[daho....| _'250,000/1,000,000|0.26 | 1,660,000 Apr. 1006) .06 || Tenn. 0. & I., com ... ‘Tenn . | 22,558,600) 225,536] 100 | 3,583,060|Nov. 1907| 1.00 
ee 8. D...... 22,000,000) '218,400| 100 |23,718,240|Dec. 1908] °50 || porns © I., pt..... Tenn. | 248,000} 2,480] 100| — 390,040/Nov. 1907) 2.00 
I ri org. — aban 10,000,000| 400,000} 25 | 5.642,000/Sept. 1907] .05 Texas & Pacific Coa!.|Texas.| 2,500,000} 28,940] 100| 1,711,710| June 1908) 1.00 

nnn: *--°* ARES. «+ 5,000,000} 500000! 10| ’sor’von|Junc 1907| .20 || United MetalsSelling|U. S...| 5,000,000] 50,000] 100 | 5,625,000|Oct. 1908) 5.00 
i ie pt. N. -+++| 12,000,000] 89,126| 100 | 1,737,957|Feb. 1909| 1.60 || 0: §- SteelOorp..cm.. 'U. &.. - |550,000,000/5,083,025| 100 |78,765,032)Dec. 1908] | .50 

bron Bilver.........|0ol0....--| 10,000,000 s00:000| 20 | 4,100,000] Oct. 1907/ 10 || Va “oarelina Chi, ol. U. 8.7, "90/000/000 96/000] 100 14,940,809|9e0° 1809) 2.00 
femy seksi Ga) Seam a) 2] agi Ma) at || Macc BR Rama geal ae He 
Liberty Beli,g.8....|Colo..... | -’700'000| 130° 6 | 1,275,000/Oct. 1908] .02 «.|Pa.... | 3.000.000! 60,000] 50 | 8 880,00 |Oct. 1908] 2.50 

lesa i 551 : 
Lightner. g..-.. 5c 7gCal ..---- 125.000] 102'955| 3 | 220rAs@ = *Since 1894. {Since 1907. {Since 1890. 

: wese+| 190,000} 190,000] 1 "000|Sept. 1907| .07 
Mammoth, g. 8.1...|Utah..... ; 57, p 07} 
Mary McKinney, g.|Colo..... ee aeth — 2.00 2, 320, 000 Mar. 1906 06 Canada, Mexico, Central and South America. 

seer Dey. &-8.1....10tah.. - 800,004 "800,000| 1| 108;000|Sept.-1908| ‘015 
Pome Ore Puck etc «---| 2.800.000) 106,900) 35 1,650,000|July 1908] 2.50 ghares. 

eon ore arch. --|Mont ..../ 2,600,000) 80,833) 5 | 9,437,274|Jan. 1907|15.00 || t Author- 
Row Cont 8,8.g...|Nevada..| 5,000,000 746,000| | '373,000|Dec. 1907| .10 ame of Oompany and ized 

w Oentury, z.,1../Mo,...... 300,000! 300,0001 1] 913 .000\Dec. 1906| .01 Location Capital. Par v 

Newhouse M. & 8 ¥ 3,000|Dec. . pital. |Iseued. | Val.| Total to |_____. ____ 
Hew 10ri8, qo laaat::::| £000,000) 600,000) 10) _ 300,000/Sept. 1907) .50 2 
alum tes. 6” 500.000) 100,000] 5 | 1,080,000|Jan. 1909} /30 || —————___— ale 
North Butte “ia 10,000,000} 100,000] 100 |12,000,000|May 1908| 4.00 || Amistad y (: ne’rdia..Mex...| $480,000} 9,600) 50 

Seth Gee e. Mont ...-| 6,000,000) 400,000| 16 | 6,400,000|Dec. 1908| 1.00 || Batoptlas............ Mex...| 9,000,000} 446,268] 20 
Rosth Star, ¢.......|Qal..... 2,500,000} 250,000) 10] 1.911,988|\Dec. 1908) .75 || British Columbia, v...B. C...| 3,000,000 503,000] 5 

an eee 8,750,000| 293,245] 25| °720,710|Dec. 1908] .50 || Buffalo,e....... .... Ont....| 1,000,000} 900,000) 100 
eo. Ariz...-.-| 6,000,000 162,000| 25 | _ 364,600/Dec. 1908} 1.00 || Butters’ Salvador, g... Salv .. "760,000} 150,000) 5 
Bene S --->>+0-s Nevada 604,800 201,600| 8 | 1,816°360|May 1908| .10 || Cobalt Central, s.....Ont. .-| 5,000,0004,761,500] 1| — 95,230|Feb. 1909] .02 
ae - 2,500,000}  967150| 25 | 7'27'950\July 1908| 2.00 || Coniagas (Cobalt)... Ont. ..| 4,000,000| '800,000| | 720,000|July 1908| 15 
aaienin oe at «0. 2,800,000 229,850| 10 | 6,807,649 |Sept 1907| .25 || Consolidated M & 8..B. C.. | 5,500,000} 53,552| 100] 781,885 Nov. 1907| 1.25 
ie. L. 65h a. fee | Caen 100 | "284,926 July 1906) 10 |! Crow’s Nest Pass... ..B. C...| 4,000,000] 160,000] 25] 2,018,648 | July 10901)" .624 

cones rk atiak Oolo...... 3,000,000'3,000,000 1 | esor eee ond oat ae ream a bedi oa 1 eee 1} 3650,000|\ Jan. 16 

Quartette, g. ......|Nevada.. 1,000,000] 100,000] 10 975,000, July 1907| .20 || Dominion Coal, com.|N. 8...| 15,000,000} 160,000 100 3,150,000 con 108 1:00 
Bocco Homestiix.i.s.|Nevada..| "’gou'000| sovrouo! 25 [1450-000 Dec. 1908} 1.00 Dominion Coal, pt... ‘N. S...| 3,000,000; 30,000] 100} +630,000|Feb. 1906) 3.50 

sorgeeeate, 6. 4... /Ctah..... 1,000,000|1,000,000] 1] 255,000/Nov. 1906] 00} inne. .....0ae 5,160,000, 080,000] "8 | s:ae0;c00| uly 1908 "36 
. Joseph, 1l........ Se JW, A 5 1p Be Bo ccccccccce | ee 750, ,080, 989, uly 

Silver Hill, gs ....|Nevada.. en wore ¥ 0.00e a8 —_ = _ Sepseeese. y Peewee Mex ..| 2,275,000) 455,000] 5 | 9,222,400/Oct. 1908) .874 

a King, g. 8. 14|Utah....: 8,000,000, 150,000| 20 |11,187,500|July 1907| .33} aonane aaNet BO. ual tae 1 S| ee Sal ae 

oo oes 6,250,000:1,224,425] ‘o18402|Jan. 1909| 30°|| Greene Con. Copper. Mex...| 8,640,000) 864, 10 8.137.800 Mar. 1907 1 

Grows, cic |eat | Paes) 3) enc galr He) | Gremnanten ot Mee] oe] eels] “aecloce il oe 
ae & a Bs ° , ’ , ; . U4 || GUBDEJUGLO....--- : ee ’ A s . ic e 

Stratton’sIndepend|Golo...... aon ease saeaar " 5.186180 a. oes 10 Guanajuato D., pee. sMex,..| 1,000,000} 10,000) 100) — 30,000| July 1908) 8.00 

ane 6. 1..... Utah..... 500,000; '100,000| 5 | -'329°500 Mow seer — Guggenheim Expl.... Mex...| 17,000,000} 105,000} 100} 5,010,000| Jan. 1909) 2.50 

a. toh 1,500,000, 60,000| 25 | 9,420,000| July 1907| 4.00 eres £402 “Mex. --| seporoon! “e00,000| &| 860;000|Dec. 1908| 118 
4s. a 5,000,000 200,000} 25 2,056,250|Sept. 1908] 1.25 || La Rose Con., 8..... Ont... 7'300,00011,148;368| 8 foorTo\an. 1909 30 

Tonopad tc,” Qari | LIBR, am) teem sane te | eaeeh ty S| Sm aaa Se] Sta ime) 
nt..|Nevada..| 9/000, "ann — . . ---| 8,000, i J uly z 

Tonopah Ext’nsion| Nevada... Peart tana : a eae. ae "10 || McKinley-Darragh,s |Ont.. | 2,500,000/2,000,000] 1] 480,000|Jan. 1909/ .05 

Tonopah Midway..|Nevada..| 1900,0001,000,000/ 1| 250,000 a : .15 || Mex. Con. M. & 8 Ce Mex...| 2,500,000} 240,000) 10) 660,000/Mar. 1908) .26 

Uncle Sam, g.s.l....|Utah..... 00,0001 00000] 1| 995 aalD n. pos .05 || Mex.Mill.& Trans.pfd/Mex...| 2,000, 12,000) 100| —_35,450/Jan. 1908) 3.00 

United States, com. (Utah ....| 97. ope09e] 500.000] .1|  298,000/Deo. 908.02 || Mines Co. of Am. .....Mex.. | 2,000,000}2,000,000} 1] 3,385,000/Dec. 1908) .02 

case ope ie 37,500,000, 486/845! 60 | 4's81'377/3an. 1909| “eTh Tannen 3. Ros... oe -°| §'o0n;000f,200,000| "6 | 2:340,000 pan, 1900] 25 
ee 9 ’ ? » . ° oe- cece se A ls A 9 A n. . 

United, c. pr. -..... a ie oi Ei 500 Aug. 1901] 1.75 || N. 8. 8t. & Coal, com.|N. S...| §,000,000 *"49,876| 100 | 1,087,856|Apr. 1908| 1.50 

Gaited Ebi: worws| QRS) Sl | TGS May M8 | RS OO Be) Mate] "ei | ln be. i 
» oa ae ° OU || PO@TIOIOB™...--++- eee. coe 9" 9 A le e le' 

U.S. Red. & Ref. Pt.\Oolo....”. ee egos = 20,610,322 Aug. a “75 || Peregrina, pfd. s.....|Mex...| 1,000,000} 10,000] 100} 188,656|Sept. 1908) 3.50 

Utah, g.(Fish Sp’gs)|Utah..... 1 "0001 100'000 10 “ea 000 wo \. 1.50 || Pinguico, pfd.s...... ‘Mex...| 2,000,000} 20,000) 100} 240,000)Oct. 1908 8.00 

Utah bn ars i" 1'500:000, 300.000 °6 | 7,890;000|3an~ 1900| 60 oneal ia ated Be O..,| 1,000:000 peer000| 1| s2t'oe2 sept To08| “02 
per soveeeee URED... 5 | Fi Smee : * ee , . ? ’ pr. ° 

Victoria, Utah... Teak, 7,500,000, 735,000 10 | 735,000/Dec. 1908] 50 || Securities Corp., pid. -/Mex...| | 200, 2,000 100}  42,699|July 1908| 3.50 

Ln etude —_ ° 1,500,00011,500°000| 1 1,086'000|0ct." 1908] [08 || Temiskaming, 8... Ont....| 2/600,000/0,800,000 1] srero0o|san- 1909| “06 
eRe ch.. ’ ’ |e ’ , , e » Bocee | joes ls | ly , 3 ° VO 

Work, g... ee are Oolo. er an * ee — 1908| 5.00 || Tezuitlan Copper .....Mex...| 1,000,000) 10,000) 100/.......... July 1908} 1.50 

Seaaaten | Deen 1,600,000 1,500,000 1) 172,600] July 1908] 01 |} Tilt Gove, c.-........- IN. F...| 1,000,000} 89,000] 2| 495,690|May 1908| .55 
Yellow Aster, g..... nae. 1'000'0001 00,0001 10| 988'780 an. 1907| .08 || Tretheway, 8... .....\Ont... | 1,000,000) 945,450) 1)| 217,463)Dec. 1908' .10 

a Cee eee ee _ ae IN cinasseres:s “|B. G...! 940,000} 180,000! 6&| 201,600'Aug. 1907! .36 
0 consolidation $1,436,250 were divided. _jAmalgamated. *Mexican Currency. {Since reorganization. {Since August, 1905. 
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Industrials 

H. A. -Carpenter & Bro., El Paso, Texas, 

recently removed from the Coles building to 

522 San Francisco street, one block from the 

Union depot, where 4 large and complete line 

of mining machinery and supplies will be carried. 

Herbert E. Stone has just become connected 

with the Dearborn Drug and Chemical Works, 

as manager of sales in the eastern department, 
with headquarters in New York City. Mr. 

Stone was formerly president of the National 

Association of Stationary Engineers and 
recently manager of the. Pittsburg office of 

the Chapman Valve Company. Mr. Stone 
will have associated with him a corps of able 

assistants. The Dearborn company is to be 

congratulated upon the splendid addition to 
its selling force. 

Ernst Wiener Company, railroad specialists 

for all industries, announces that J. N. Richards, 

who for the last fourteen years was general sales 

manager for the Standard Paint Company, 

has associated himself with it. Mr. Richards 

is well known amongst the large manufacturing 

interests of the country and his many friends 

and long experience will no doubt be the means 

of increasing the business of the well known 

concern with whom Mr. Richards is now con- 

nected. Mr. Richards will make his _ head- 
quarters for the present at the main office, 

50 Church street, New York, N. Y. 

The Bausch & Lomb Optical Co., of Roches- 

ter, New York, of which George N. Saegmuller, 

formerly sole proprietor of Fauth & Co., of 

Washington, D. C., is now a member, announces 

its ‘‘Hand Book for Engineers” for 1909. This 

book, of vest pocket size, contains the solar 
ephemeris for 1909 and also directions for 

using the Saegmuller solar attachment, now so 

universally employed. There are directions, 

with diagrams for using and adjusting the 

engineers’ wye level, the dumpy level and the 

transit instrument, as well as other useful infor- 

mation. This book is of interest to all engi- 

neers and students of engineering. It will be 

sent at once free of charge upon request. 

Where current is available, the electric shovel 

offers many advantages. The boiler and its 

accessories are eliminated, as is the expense 

of hauling coal and water. Where a number 

of shovels are to work permanently, such as 

dry placer mining, stripping mines and quarries, 

loading ore, rock, etc., a battery of these shovels 

could be operated from a central power plant. 

The saving thus effected is obvious. Vulcan 

electric shovels, manufactured by the Vulcan 

Steam Shovel Company, Toledo, Ohio, are no 

experiment, but have been demonstrated by 

actual work to be durable, reliable and efficient. 

They are equipped with the latest and best 

devices for speed, safety and control. This 

company will equip any size shovel it builds 

with motors for electric power and guarantee 

them to be as efficient in every way as a shovel 

operated by steam. 

J. R. Gordon has accepted the position of 

manager of power apparatus sales for the Western 

Electric Company for its- southern territory; 

as a result of this Mr. Gordon will continue 

to make his home in Atlanta. Since he resigned 

@ month ago from his position of manager in 

the Southern States for the Westinghouse 

Electric and Manufacturing Company, he has 

received many flattering offers from northern 

manufacturers, but he decided that the large 

and growing business of the Western Electric 

Company presented opportunities quite to his 

liking, and also permitted him to remain in the 

South among his wide circle of social and busi- 
ness friends. Mr. Gordon is known throughout 

the country as a pioneer in the electrical field, 

having been associated with those who organized 

and operated the first of the Edison plants. 

For many years he has been a well known mem- 

ber of the American Institute of Electrical Engi- 

neers and the American Society of Mechanical 
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Engineers, and is by many considered the best 

informed and most experienced engineer in 

steam and electrical machinery in the South. 

Probably the most important feature of the 

gasolene hoist manufactured by the G. W. Price 
Pump and Engine Company is the position 

of the drum and control levers, which are directly 

in front of and in view of the operator, and can 

be instantly reached without a change of posi- 

tion. The engines, being multicylinder, and 

equipped with throttle, are very flexible and 

responsive. The cylinder heads are removable, 

and are free from fuel, exhaust or water pipes, 

making access to the cylinders and pistons 

much easier and quicker than in any other 

engine. Balancing of reciprocating parts is 

exact, and these engines will be found to operate 

with a minimum of vibration. Bearings are 

placed between each crank, and all bearings 

are of ample size to insure long wear. Both 

the splash and force feed systems of lubrication 

are used in these engines, and all the cams 

operate in a separate oil bath, and impart a 

vertical motion to the valve rods through inter- 

vening rolls, thus avoiding all rubbing or sliding 

action. The engine pinion is of forged steel, 

and the teeth are machine cut. The drum gear 

is of cast iron, turned all over, and the teeth 

are also machine cut. 

The Westinghouse Electric and Manufacturing 

Company has again become the property of 

the stockholders, after having been in the hands 

of receivers since the 23d of October, 1907. 
The petition for the discharge of the receivers 

was made on December 5 in Pittsburg, Penn., 

before Judge Young, of the United States Dis- 

trict Court of the Western Circuit of Penn., and 

was immediately signed by him. The petition 

was presented by G. B. Gordon, attorney for 

the receivers and for the Merchandise Creditors’ 

committee; Paul D. Cravath, attorney for the 

Stockholders’ committee, and A. H. Larkin, 

attorney for the Readjustment committee. 

Mr. Gordon made the address to the court, 

in which he gave a statement of the company’s 

affairs prior to the receivership, explained the 

causes which led to the establishment: of the 

receivership, presented a report of the operation 

of the company during the tenure of the receiver- 

ship, and finally led up to the great work which 

has been accomplished within so short a time 

by Mr. Westinghouse and the various com- 

mittees in bringing about the rehabilitation and 

reorganization of the company. He emphasized 

the fact that during the year the receivers had 

been in charge, they had not only succeeded 

in paying off the interest on bonds, as it fell 
due from time to time, but that they had also 

kept the large factories of the company in operas 

tion during the entire time, doing an excellent 

business at a net profit of over $1,000,000. The 

action of 5000 employees subscribing for $600,000 

of stock of the company was another feature 

presented to the court, which made a great 

impression, because it demonstrated the amount 

of confidence the employees themselves had in 

the company. It was also brought out that 

the company under the reorganization would 

in every way be in a better condition than at 

any previous period in its history, as it would 

start upon the new régime with cash on hand 

amounting to upward of $15,000,000, and with an 

indebtedess of only about $200,000. Mr. 

Cravath, in addressing the court on behalf of 
the Stockholders’ committee, stated that in 

the annals of receiverships, this one stood with- 

out a parallel as the most successful. 

The Hardinge pebble mill found its origin 

in the practical metallurgical necessities of its 

inventor. In the ordinary tube, or pebble mill, 

4 to 5 ft. in diameter, and 15 to 27 ft. in length, 

some of the material upon entering the mill 

‘ is almost immediately reduced to a slime. The 
work on the particles having been finished, the 

product should at once be passed out of the 

mill. Instead of this, the crushed and finely 

divided material is retained in the older style 

of tube mill until it has passed through 20 ft. 

or more of length, interfering with the work 
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desired by absorbing energy through compres- 

sion, friction and production of heat. Both 

ends of the regulation cylindrical pebble mill 

are loaded with the same quantity and size 

of pebbles, and when the pebbles are reduced by 
wear, the larger pebbles act upon the smaller 

pebbles and upon the material already sufficient- 

ly crushed, thus wasting energy by performirg 

undesirable work—making a conveyer of what 

is intended to be a pulverizer. This unnecessary 
waste of power fathered the production of the 

conical mill, in which relative sizes of pebbles 

to particles to be crushed is obtained through 

the scientific application of natural forces, 

resulting in a gradual sizing. The principles 

involved are diagrammatically illustrated in 

a booklet issued by Hardinge Conical Mill Com- 

pany, 43 Exchange Place, New York City, 

where it will be seen that the larger crushing 

bodies (pebbles) seek and maintain a position 

at the largest diameter of the conical mill} 

and that all the material becomes arranged in 
zones, composed of pebbles having smaller 

and smaller diameters as the diameter of the 

cone™decreases, while owing to the conical shape 

the same speed of rotation results in a multi- 

plicity of gradually changing peripheral speeds. 

The sizing action not only applies to the crushing 

pebbles but to the material being crushed. 

To use the same size pebble to crush a 3)-in. 

particle as a }-in. particle (a relation of over 

600:1) is quite similar to driving a tack with 

the same sledge hammer that is used to drive a 

spike. In the conical mill is employed (com- 

paratively), a sledge hammer upon a spike, 

a nai] hammer upon a nail, and a tack hammer 

upon a tack—in other words,—adjust the 

power and mechanism to the work desired and 

obtain the results sought. 

Trade Catalogs 

The Vulcan Steam Shovel Company, Toledo, 

Ohio. Catalog. Vulcan Giant revolving shovel. 

Illustrated, 24 pages, 44x8 inches, paper. 

Sturtevant Mill Company, Boston, Mass. 

Catalog No. 79. Sturtevant ring-roll mill. 

Illustrated, 12 pages, 8x104 inches, paper. 

Western Electric Company, 463 West street, 

New York. Bulletin No. 5370. Steam tur- 

bines. Illustrated, 12 pages, 8x11 inches. 

Westinghouse Electric and Manufacturing Co., 

Pittsburg, Penn. Circular No. 1157. Type 8 

transformers. Illustrated, 16 pages, 7x10 inches. 

National Brake and Electric Company, Mil- 

waukee, Wis. Publication No. 386. Air com- 

pressors for industrial service. Illustrated, 24 

pages, 6x9 inches. 

Ridgway Dynamo and Engine Company, 

Ridgway, Penn. Bulletin No. 20. Single- 

valve side-crank engine. Illustrated, 16 pages, 

8x104 inches, paper. 

Western Electric Company, 463 West street; 

New York. Booklets. Instructions for in- 

stallation and operation of “E’’ and ‘“‘L” gen- 

erators and motors. Illustrated. 

The Yale & Towne Manufacturing Company, 

9 Murray street, New York. Catalog. Chain 

blocks, electric hoists, trolleys and cranes. 

Illustrated, 70 pages, 6x9 inches, paper. 

United Engineering and Foundry Company, 

Pittsburg, Penn. Catalog. Rolling mills, shears, 

shears and punches, rail straightening machines, 

ete. Illustrated, 398 pages, 9x10} inches, cloth. 

Allis-Chalmers Company, Milwaukee, Wis. 

Bulletin No. 1434. Hydraulic classifiers. Illus- 

trated, 12 pages, 8x10} inches. Bulletin No. 
1435. Vertical mill elevators. Illustrated, 4 

pages, 8x104 inches. 

Western Electric Company, 463 West street, 

New York. Bulletin No. 5113. Three-wire 

generators, ‘‘L’’ design. Illustrated, 12 pages, 

8x10} inches. Booklet No. 1078. Magneto 
telephone wall sets. Illustrated, 16 pages, 

3 4x6 inches. 



December 26, 1908. 

The Roessler & Hasslacher Chemical Co., 

100 William Street, New York, 
Works: Perth Amboy, N. J. 

Cyanide 98/99%. 
Cyanide of Sodium 128 / 130%. 

EMIL BAERWALD, 
2 Rector Street, New York City. 

Representing 

Lewis Lazarus & Sons, London, England. 
Importer of 

Pig Tin and Tin Plates, Ores, Mattes and Metals. 

Cc. O. BAKER, Pres. 

PLATINUM 
Wire and Sheet, Crucibles and Dishes. 

Platinum in all forms, sizes and shapes and 
for all purposes. Anodes and Cathodes for 
electrolytic determinations. 

Baker & Company, Inc. 
420 N.J.R.R. Ave. Newark, N. J. 
N. Y. Office, 6th floor, Cortlandt Bidg., Hudson Terminal, 30 Church St. 

DELAYS ARE EXPENSIVE 
INSTALL 

MINE-A-PHONES. 
One emergency such 

as a flooded mine will 
pay the entire cost of 
installing a Stromberg- 
Carlson Telephone Sys- 
tem a hundred times 
over. 

C. W. BAKER, Vice Pres. 

A warning in ONE MINUTE 
in advance of a critical time 

may mean the saving of hundreds 
of lives. 

The value of having the en- 
tire mine directly connected 
with the Superintendent’s office 

cannot be over estimated. 

Tell us your requirements— 
do it NOW No. 890 Type. 

* Send for Bulletin 1000-A now ready. 

ROCHESTER, NEW YORK. 

Chicago, Ill. 

THE ENGINEERING AND MINING JOURNAL. 

STROMBERG-CARLSON TELEPHONE MFG. CO. 

Kansas City, Mo. 

UNITED METALS SELLING CO. 
42 BROADWAY, NEW YORK 

European Agents 

C. S. HENRY & CO., 

12 Leadenhall St., - London, EB. 6. 

NICHOLS COPPER CO., 25 BROAD ST., NEW YORK 
COPPER REFINERS 

Consignments of Ores, Mattes and Blister Copper solicited 

COPPER SULPHATE 
Manufacturers of The Herreshoff Copper Smelters, The Herreshoft 

Roasting Furnace. See advertisement on page 21 

BALBACH 

SMELTING & REFINING COMPANY 

Smelters and Refiners of Gold, 

Silver, Lead and Copper Material 

Electrolytic Copper Refinery 

NEWARK, NEW JERSEY 

"BLASTING SUPPLIES 

Use Du Pont Blasting ‘Supplies 

and Wat Feet Ebaby . 
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RICKETTS & BANKS 
MINING ENGINEERS—METALLURGISTS 

New York. 

Ores Tested 
Complete Testing Works for 

practical working tests of ores 
to determine the best methods 
of treatment. Amalgamation, 
concentration, cyanidation, 
chlorination ~and_ other _ treat- 
ments. 

ASSAYS axsv ANALYSES 

Examination of Mines and Mineral Properties 

Shipments Sampled 

Office: 106 JOHN ST., NEW YORK. 

John Wiley & Sons 
43 and 45 E. 19th Street 

New York City 

MILLER—The Cyanide Process. 
Edition, Revised and Enlarged 
viii+ 95 pages, 28 figures. Cloth, 

Second 
12mo, 

$1.00 

BRUSH—PENFIELD—Manual of Deter- 
minative Mineralogy. With an intro- 
duction on Blowpipe Analysis. Revised 
and Enlarged. 8vo, x-+ 312 pages, in- 
cluding 375 figures and 57 tables for the 
determination of mineral species.by means 
of simple chemical experiments in the wet 
and dry way and by their physical prop- 
erties. “Gloth, 2 SP eae ae. $4.00 

DANA—A Text-Book of Mineralogy. With 
an Extended Treatise on Crystallography 
and Physical Mineralogy. 8vo, viii + 593 
pages, 1008 figures and a colored plate. 
Cloth, . 47s dae “PR .. $4.00 

WILSON—Hydraulic ial Placer Mining. 
Second Edition, . Thoroughly Revised. 
12mo, vi+ 355 pages. Cloth, . . $2.50 
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ALPHABETICAL INDEX TO ADVERTISERS 

Abendroth-Root Mfg. Co 
Ainsworth & Sons, W m. 
Alberger Pump Co..:. ... 
Alden Sampson Mfg. Co. 
Allentown Rolling Mills. 
American Bridge Co 
American Metal Co., ‘Ltd. 
American Process Co. . 
American Smelting and Refining 

American Spiral Pipe Works. i” 
American Steel Pipe & Tank Co. 
American Zinc Lead & rane 

MODs wtave ers isinte biaiene es 
Archer Iron Works..... : ; 
Atlantic Equipment Co..... 

Bacon, E. C 
Baerwald, E. 
Baker & Co., Raise. 
Balaklala Consolidated Copper 

Balbach Smelting & Refining 
IMIG hata x Oita acs wile Wate e feos 

Baldwin Locomotive W —_—. oe 
Bartlett & Snow Co., C. 
Baszanger & Co., 
Beer,' : Sondheimer & Co..... 
Berger OS SS eee 
Berwind-White Coal Mining Co. 
Blackwell Sons Co., Geo. G. . 
Biniedell Co. ........... : 
Braeburn Steel Co... 
SR ocak IE «nwa. 
Braun-Knecht-Heimann Co. . . 
Broderick & Bascom Rope Co.. 
Brown Hoisting Machry. Co.. . 
Bruner & Co 5 
Buff & Buff Mfg. Co. 
Buffalo Forge Co...... 
Buffalo Steam Pump Co.. 
BuryjCompressor Co. . 

Caldwell &Son"Co., H. W. 
Capell Fan & Engineering ( Co.. 
Carlin’s Sons Co., ae 
Carnahan Mfg. Co., Ct... 
Carnegie Steel Co........ ; 
Castner, Curran & Bullitt... . 
Central Track Supply Co... 
Chalmers & Williams..... 
Chisholm, Matthew & Co... 
Chrome Steel Works....... 
Cleveland Rock Drill Co... . 
Colorado Iron Works Co..... 
Connersville Blower Co 
Consolidated Aerial Tramway 

Consolidated Mining and Smelt- 
ing Co. of Canada... 

Cresson Co., G. V...... 5 
Crocker-Wheeler Co....... 
Cross Engineering Co... . - 
Curtis & Curtis Co., The..... 

Danville Foundry & Machine 

Davenport Locomotive Works. 
Davis Drilling & Prospecting Co. 
Davis Iron Works, The F. M... 
Dayton Globe Iron Works Co. . 
Deane Steam Pump Co., The. . 
Dearborn Drug & Chemical 
SSS SRS seen iin 

Deister Concentrator Co....... 
De Laval Steam Turbine Co... 
Deming Co., 
Denver Balance Co... 
Denver Fire Clay Co..... 
Detroit Lubricator Co......... 
Dings Electro-Magnetic Separa- 
ee ee 

NRO IU 6A a0 wie less Sco 'e x0 0 
Dixon Crucible Co., Jos 
D’Olier Engineering Co. . 
Douglas}Copper Co......... 
Du Pont ? Nemours Fowuer. 

Co., E. 

Mimer & Amend. ........ 2.¢.... 
Elliott's Metal Co.:........... 
Elmore Vacuum Process, The. . 
English Iron Works Co........ 
Eng. Works of W aren & 

Magor.. cs 
Epping-Carpenter Co Sek ansere te 
Erie Pump & Engine Co....... 
EurekaJDrill Steel Co 

EE MOD TBs 0 sis ors. wisiecinee 
Foote Mineral Co............. 
Pecan Ge en, bo. Ths csc knees 

Gardner Electric Drill & Ma- 
2 See 

General Electric Co........... 
ox Smelting & Refining 

come ee & Smelting Co. 
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Great Western Mac hinery Co.. 
Gurley, W. & L. Sees 50 

Harbison-Walker Refractories 
PIB eis ra area 54 aks Seer blz Barco 22 
Harrington & King Perf. Co. 42 
ae 2 eae 61 

Heil Chemical Co., Henry..... 50 
Heine Safety Boiler Co. |. 46 
Heller & Brightly . Bisiat 0 
Hendrick Mfg. Co. . 43 
Hendrie & Bolthoff Mfg. & Sup- 
PEM oat 4 

RUMEN OW cn. ck cca 32 

Illinois Zine Co............ 64 
Ingersoll-Rand Co............ 9 
International High Speed Steel 

Iszard-Warren Co., Inc........ Be 

Jackson Iron Works, B........ 49 
Jeanesville Iron Works Co... 49 
Jeffrey Manufacturing Co...... 25 
OEE rs 65 

Kent Mill Co. 44 
Keystone Test Drill Co..... ||’ 41 
Kilbourne & Jacobs Mfg. Co. 31 
Kingsford Fdry. & Mach. Works 49 
Knowles Steam omnes was.... 28 
Kohlbusch, H. 51 
Koppel Co., A....... 30 
Krogh Pump DEM ROD GS onic cece 47 

CNR AO soe 500d bce so hom ce 64 
Letel & Co.,388:............ 50 
Leschen & Sons Rope io. A: .. we 
Leyner Engr. Works (Co. + a 

Rates 665 a Parone 12 
Lidgerwood Mfg. Co. ... 29 
Lima Loco. & Mach. Co.. 27 
Lufkin Rule Co. . 51 
Lunkenheimer Co............ 45 

Matthiessen & Hegeler Zinc Co. 64 
McKiernan Drill Co........... 45 
McLanahan-Stone Mach. Co... 22 
Mine & Smelter Supply Co., The 11 
Mineral ee win i Gi 28 
minora ee 98s, ke. 20 
Moore Filter Co. EM NE cine 10 
Morris Machine Works........ 48 
Mountain Copper Co., Ltd., The 63 

Nichols Copper Co.........21, 39 
PRN BG MBs hore sac 3a Cas com ee 60 
Northern Elec. Mfg. Co....... 32 
Norwalk Iron Works Co., The.. 32 

Opdon Assay Oo... .....<...0... 61 
Ore Concentration Co., The. 41 
Orford Copper Oo............ 41 
Ottumwa Iron Works......... 28 

eae Be BO 0 BA is ccs oa 64 
Pelton Water Wheel Co....... 50 
Pennsylvania Smelting Co..... 64 
Penberthy Injector Co........ 45 
Peyton Chemical Co.......... 61 
Phelps, Dodge & Co. 60 
NI REIS o's Sco ss bees se Ss. 22 
Pneumelectric Machine Co. |_| 6 
a 3%) © aa 27 
Power & Mining Machinery Co 18 
Price Pump and Engine Co. 

SESW sh iio aces bia Sy oe Stee os 48 
Pulsometer Steam Pump Co. 48 

Reahierd & Oo... R. 8... .. 6.2.4 22 
Redwood Mfgrs. Co........... 65 
Ricketts & Banks............ 40 
Ridgway Dynamo & Engine Co. 27 
Risdon Iron Works........... 26 
Riter-Conley Mfg. Co......... 33 
Roessler & Hasslacher Chemical 

RM kno y ee ares ai wialeraurels sos 39 

Saginaw})Manufacturing Co.... 45 
Sanford-Day Iron Works...... 32 
Salt Lake Hardware Co., The.. 51 
Scottdale Fdry. & Mach. Co.... 45 
eS Oe a ae 44 

Shaw Pneumatic Tool Co.,C. H. 15 
RO Sg Bie cc ce coc eais 45 
Shultz Belting Co............ 24 
Sirocco Engineering Co........ 23 
Binur OO... occ ccs 61 
Smicth & Co. F.L........... 41 
Smith Co., S. Morgan... 50 
Smooth-On Mfg. Co........... 44 
Solvay Process Co............ 61 
Standard Diamond Drill Co.... 41 
Stephens-Adamson Mfg. Co.... 2 
St. Joseph Lead Co........... 61 
St. Louis Smelting & Ref. Co... 64 
Stoddard Incorporating Co.... 60 
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Stromberg-Carlson Telephone Waltemeyer & Wolcott........ 61 
NON Sted gid oi 9 aye ekg 3 39] Watt Mining Car Wheel Co.... 30 

Sturtevant Mill Co........... We WRG ico ae <n 86 a iro le 44 
Sturtevant Co., B. F.......... 23:1 Webster Mig. Co... 2. ..60 6csiees 25 
Sullivan Machinery Co... .. 66] Wellman-Seaver-Morgan Co... . 5 

“ Sutton, Steele & Steele, Inc.... 20] Western Chemical Mfg. Co..... 44 
Western Elaterite Roofing Co.. 44 
Western Electric Co.......... 23 

Tate, Jones & Co., Inc........ 46] Western Engineering & Con- 
Taylor Iron & Steel Co....... 34 SEPUGUNMI OOS. 5 5 cs sono ones 26 
Traylor Engineering Co....... 8] Western Lubricating Valve Co. 17 
Tyee Copper Co., The....... . 64] Westinghouse Elec. & Mfg. Co. 27 

Wetherill Magnetic Separating 
EIN Fo nag ee mee cee 52 

United Iron Works Co., Spring- WE 8 Fs ss se tere eo 30 
RN cs reer ara Siyigt es 6 6 90-8 > J Or Oe Bane Deo so sce cece we 40 

United Metals Selling Co...... 39] Williams Patent Crusher}&JPul- +4 
United —_ —— Refin- % —— i co aniblale sano ormaet eres 19 

ing and Mining Co.......... 62 Jonham & Magor Co......... 31 
Wood &@ Co., R. D:......... 47 Sa Word Bron’ 3 THE ADDITION OF 

Vogelstein Riis iyenciie coca +) Me fortmugton. 11. R........6.5.. 48 ee eee 
Vulcan Steam Shovel Co...... 26] Wyckoff & SonCo. A......... 46 
Vulean Iron Works, Wilkes- NICKEL TO STEEL 
MN ae eu Lin Pee ee. ors Katine 28] Youngstown Car Mfg. Co...... 31 

KOMINUTERS 
The Cheapest Method of Reducing Ores. 

F. L. SMIDTH & CO., Engineers, 
393 CORTLANDT ST., NEW YORK. 

ORE CONCENTRATION CO., (1905) LTD. 
Elmore’s Vacuum Process 

F. CLoseE, 

Agent for the 

United States and Mexico. 

1734 Arapahoe Street, 

Denver, Colo. 

; NEW YORK PARIS LONDON 

J. BASZANGER @ CO., 2°72", 
“We Guarantee our Carbon not to be Colored or Doctored.”’ 

‘Weight 3,078 Karats Importers of 

Carbons 
(BlacK Diamonds) 

For 

Diamond Drills 
NOTE. We personally break (in 

this country) our carbons, thereby 
enabling us to determine accurate- 
ly their quality. If intending pur- 
chasers will advise us the char- 
acter and general formation of the 
ground they intend drilling, we 
can send on approval goods suit- 
able for the work to beundertaken, 
and which knowledge we possess 
through our long experience. 

Largest carbon ever found. % actual size. 

Are You Inter- 
ested in Rock 
Drills? 

The “ADAMS” Electrically 

Driven Rock Drill will reduce 

your cost of operation. It re- 

quires approximately one-fifth 

the power of air or steam 

drills. Others are convinced— 
we can satisfy you. 

Write for bulletins and in- 

formation. 

The Gardner Electric Drill @ Mchy. Co. 
Cleveland, Ohio. 

Increases the proportional Elastic Limit. 

Adds to the ductility of the Steel. 
Increases its resistance to Compression. 

Increases its resistance to Abrasion. 

Increases its resistance to Shock. 
Increases its Toughness. 

“CHURN” 
DRILLS 

Are Especially Designed and 

Extensively Used For 

Copper and Zinc 
Prospecting and Placer 

P —s«Gold Testing. 

KEYSTONE TEST DRILL CO., Beaver Falls, Pa. 
New York Office, 170 Broadway. 

NORTHWESTERN OFFICE, Platteville, Wis. 
San Francisco: Harron, Rickard &McCone. Seattle: Caldwell Bros. Co. 

Diamond_ Drills 
We make the most complete line in 

the world. Hand Power, Horse Power, 

Gasolene, Steam, Air, Electricity, 

Hydraulic Feed, Screw Feed. 

Send for Catalogue. 

STANDARD DIAMOND DRILL CO., 
Chamber of Commerce, Chicago, U. S. A. 
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Alphabetical Index to Advertisers. . 
Air Compressors... . 
UND 6 Go ei wreck x as 
Amalgamators. . 

rT Ammonia... 
; Arc Lamps. 

Asphaltum . 
Assayers . . a iene ie 
Assayers’ ana © licsiusts’ Supplies 

Balances, Assayers’ 
Ball Mills, Liner Plates and Balls 
Barrows ; 
Belt Conve yors 
Belting... .. 
Blowers ... 
Boiler Cement . 
Boiler Compounds 
Boilers . ; 
Books... . 
Brick Machinery 
Briquetting Machinery... 
Buckets, Elevator 
Burners. . ; 

Cableways 
Cages ...... 
Cam Shafts for mene Mills 
e+: ; 
Car Dumps..... 

Screen Plates with all sizes of holes, in Car Hauls.... 
Car Wheels. 

round, oblong, slot or square patterns, Cars (Dump, Mine and Ore) 
Castings. ... ane 

from Steel, Copper, Brass, Bronze, etc. Cement, Iron... . 
Cc hanneling Machines 

For Ores, Coal, Clay, Cement, Sand, oo 
Gravel, Macadam, Phosphates, crushed oes . 
and ground Minerals, Chemicals and other Clutch, Friction . 

Coal and Coke Producers and Dealers 
products. Coal Cutters 

Coal and Ore Handling Machines 
LET US QUOTE UPON SPECIFICATIONS. Coal Mining and W ashing Machinery 

Coal Punchers....... rad 
: s : Coal Tipples ...... The Harrington & King Perforating Co., Coke Oven Latries ... 

Coke Pushing Machines 241 North Union St., Chicago, Ill., U.S.A. oe = 
Conveyors .... 

New York Office, 114 Liberty Street. Copper Convertors 
Copper Furnaces 
Crane Motors. . 
CNN. wc siceuss 
Crucible, Graphite 
Crucible Steel Castings. . 
Crusher Rings, Steel. . 

e orate CD oo nccss 1 to 11, 
Crystals...... 
Cupel Machinery 

eta Ss Cyanide 
Cyanide Plants. 
Cyanide Vat Excavators, etc 

Die Stocks...... ; 
ont Drafting ond Engineers’ Materials. 

Jredging Machinery ‘ ee 
Ws, ~ opper Drill Sharpeners. . 

Yd Brass Drill Steel... . . 
Zi Drills, Air... . 

inc ‘ —_ ae oe 
rills, Diamonc 

Aluminum Drills, Hand... 
Driers, Mechanical 

Qe OUD me ong 
~~ ~ ww 

S 

our RD 

- eres co hy VRE NWOWOMNIN NAS 
a -_ 

' NS Oo bo 

= ok 

i woe 

' 

Oana NNwoo, 

Dumps, Car.... 

Monel ‘ Metal Electric Rock Drills 
For use in Acid Solutions Electrical Furnaces. .. 

Electrical Machinery . 

CROSS ENGINEERING CO. Fine cris 
CARBONDALE, PA. cee as** 

Engines, Steam. 
Exhaust Heads... 
Exhausters... . 
Explosives . 

BU FFALO Fan Motors. . 
Fans (Mine V entilating) . 

STANDARD Filters. . . . Pas 
Filter Press Cloth 

THREE Filter Presses. .... 
SPIDER Fire — ee 

ire ay 

WHEELS Flanges, Forged Steel. 

For Mine Ventilating ad moa eS 
purposes. We furnish Forges 
Pulley and Bearings or Foundry Equipment.... 

> . ue conomizers..... 
Coupling for direct Furnaces, Assay 
connections. All sizes Furnaces, Copper... . 
from 30” to 30’. Furnaces, Roasting 

Furnaces, Smelting. 

Catalog M. D. A. ee Cen eee | ; . . 

BUFFALO FORGE ee Gasolene Engines............. 
Gas Generating Plants... 5 

COMPANY SE Aira os OG ig Sie bis. wd bm ews dE MIOIS Aino orale Re Oe , 
’ ee. Corrugated Copper 3 

UG, ages n ones oe noe pceen se rssceretie stress 28, 
Generators .......- 
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or ’Phone 

Hendrick 
and you will get 

the benefit of a 

greater range of 

experience in per- 

forated sheet 

metal work than 

you could acquire 

in twice a life 

time without 

his help. 

Ask for the book 

— it’s free but 

it’s worth money. 

, | re 

rf Ke r DES Ps 

Hes * Pe 
“eg 

Hendrick Manufacturing Co., 

Descriptive Pamphlets, 
Correspondence Invited. 

Carbondale, Pa. 

New York Office—1017 Cortlandt Building. 

FERRO ALLOYS, METALS and ORES 
Tungsten Ml $ \ Fluorspar 

Molybdenum) & scone re 

Caene Chromium |p * | oraphite 
Silicon R Talo 

Vanadium dati- 

Phosphorus 

Tan $ 

Tungsten 

Pencils 

Friction] £ oo 

Manganese Requisites 

Write for our 

GEO. G. BLACKWELL, SONS & CO., LTD., 
The Albany, Liverpool, England. 

Manufacturers, Metallurgists, Mine Owners, Merchants. 

WORKS: Garston Docks. 

CODES: A. B. C., Moreing & Neal, Liebers, and Western Union. 
Agentsin the U.S. A. for our FLuor Spar— 

The Pennsylvania Salt Mfg. Co., Pittsburg, Pa. 

Look Out for the Trade Mark 

Trade 

and Braeburn Steel will look out 
for your profits. A trial bar, 
properly tried, will bar all other 

mining and oil well drill steels 
from your plant. 

ylvy 

BRAEBURN STEEL CO. 
Braeburn, Pa., U.S.A 



SULPHURIC in 

KENT MILL CO. 

should advertise in and tead 

FOR SALE 

SPLICES 
SPIKES AND BOLTS 
SwWITcHSTANDs & LAMPS 

eet 
° 

Short Orders. 

2044 Larimer St., 

HOISTING ENGINES. 

8x10 DOUBLE CYLINDER GEARED. 
6x 8 DOUBLE CYLINDER FRICTION. 
6x 8 DOUBLE CYLINDER GEARED. 
4x 6 DOUBLE CYLINDER GEARED. 
6x 6 SINGLE CYLINDER FRICTION. 
7x 9 SINGLE CYLINDER GEARED. 

10x14 SINGLE CYLINDER FRICTION. 
THREE DAVIS HORSE WHIMS. 

LOCOMOTIVE BOILERS. 

60 H.P. LOCOMOTIVE BOILER. 
45 H.P. LOCOMOTIVE BOILER. 
40 H.P. LOCOMOTIVE BOILER. 
25 H.P. LOCOMOTIVE BOILER. 
30 H.P. MARINE TYPE BOILER. 

HORIZONTAL TUBULAR BOILERS. 

i ee DO 

AWBONW;WAWOC 

WAIN 

awe 

50 
100 H.P. HORIZONTAL TUBULAR. 25 
80 H.P. HORIZONTAL TUBULAR. 40 
70 H.P. HORIZONTAL TUBULAR. 30 
70 H.P. HORIZONTAL TUBULAR. 20 
65 H.P. HORIZONTAL TUBULAR. 
50 H.P. HORIZONTAL TUBULAR. 25 
40 H.P. HORIZONTAL TUBULAR. 18 
25 H.P. HORIZONTAL TUBULAR. 10 
20 H.P. HORIZONTAL TUBULAR. 6 
THE GREAT WESTERN MACHINERY CO! 

Denver, Colo. 

STRICTLY C. P. ACIDS AND AMMONIA 

The Western Chemical Mfg. Co., DENVER, COLO. 
BUYERS OF LOW GRADE ZINC—IRON SULPHIDES 

ELATERITE ROOFING 
THE BEST ROOF MADE 

pS For Mine Buildings, etc. 
Used by all buyers who appreciate quality. 

No. 14 Elaterite Paint for Iron. 
No. 20 for Cyanide Tanks. 

Made only in Denver, Colorado, by 

The Western Elaterite Roofing Co. 

HENT MILL “anstrores?" 
for grinding ores toro X AXANIDING 

170 Broadway, 
NEW YORK. 

LONDON, W. C.,31 High Holborn. BERLIN, N. W. 6, Schiffbauerdamm 29. 

Engineering Firms, Manufacturers and Merchants 

Desiring Trade in South Africa 

THE SOUTH AFRICAN MINING JOURNAL 
Tue S. A. Mintnc JourNALis published on the spot 
and goes right into the hands of the buyers. 

“It covers the whole field of South African Commerce.” 

Apply te CLEM. D. WEBB, Proprietor, P. 0. Box 418, Johannesburg, Transvaal. 

New Frogs & Switches 
Lieut Rats Quick Ratt BRACES 

DERAILERS 
Car PUSHERS JACES 
PLATES TO SKETCH 1 

Central Track Supply Co., Springfield, 0. 

Slightly Used Mining, 
Milling and Smelting Machinery 

Write for our Complete Stock List. 

The S. H. Supply Co., 

THE ENGINEERING AND MINING JOURNAL. December 26, 1908. 

ACIDS BOOK CATALOG— 

F R E E 
176 pages of technical books, classi- 

thors. 

fied by subjects and indexed by au- 

Date of every book given. 

HILL PUBLISHING COMPANY, 
505 PEARL STREET, NEW YORK. 

PATENTS AND DESIGNS ACT. coeree works ts 
Scotland, equipped with modern tools, large foundry, open to negoti- 

ate for manufacture of patented machines, etc. Write 

““W. Y.,”’ 6/0 STREET'S, 30, CORNHILL, LONDON, ENGLAND 

S | O OTH- -ON Stops leaks of 
Steam, Fire, 

Iron Gement No. 1 Water or Oil. 
SMOOTH-ON MFG. CO., JERSEY CITY, N.J. 

eT 

VERTICAL BOILERS. 
. VERTICAL BOILER. 
. VERTICAL BOILER. 
VERTICAL BOILER. 
VERTICAL BOILER. 
VERTICAL BOILER. 
VERTICAL BOILER. 
VERTICAL BOILER 
VERTICAL BOILER. 

ENGINES. 
IDEAL AUTOMATIC ENG INE. 
IDEAL AUTOMATIC ae Se 
BALL AUTOMATIC ENGI 
NEW YORK SAFETY. 
WESTINGHOUSE. 
SLIDE VALVE ENGINES. 
ERIE CITY SLIDE VALVE. 
BAY STATE SLIDE VALVE. 
OIL CITY SLIDE VALVE. 
JACKSON SLIDE VALVE. 
CHANDLER & TAYLOR. 
VERTICAL ENGINES. 

NEW YORK SAFETY. 
NEW YORK SAFETY. 

. ATLAS VERTICAL. 
NEW YORK SAFETY. 

Automatic 

Ta aa 
Efficient 

Tat Lane Ty ike 

stags 

aa ae) 

Materials 

Two Temple-ingersoll 
FOR SALE Electric-Air Drills with 

These Drills are fitted for alternating current, 
and are as good as new. Will be sold at reason- 
able rate. 

W. F. DISBROW, Mineral Point, Wisconsin. 

SLIGHTLY USED MINING, MILLING MACHINERY AND SUPPLIES 7s, GREAT WESTERN | 

Apply 

1624 BLAKE STREET DENVER, COLORADO. 

* Chicago Warehouse: 61-69 N. Jefferson St. San Francisco Warehouse, 94 Market 8t, © { 

Economical 

68 William St 

WEW YORK 

AIR COMPRESSORS. 
600 CUBIC FEET LEYNER STEAM. 
400 CUBIC FEET INGERSOLL STEAM. 
350 CUBIC FEET LEYNER STEAM. 
300 CUBIC FEET SULLIVAN — AM. 
175 CUBIC FEET RAND STEAM 
100 CUBIC FEET RAND STEAM. 
175 CUBIC FEET LEYNER BELTED. 

R DRIL 
34 SULLIVAN AIR DRILL. 
3% RAND AIR DRILL. 
3t INGERSOLL AIR DRILL. 
2+ RAND AIR DRILL. 
2t INGERSOLL AIR DRILL. 
24 SULLIVAN AIR DRILL. 
24 SCHUMCKER AIR DRILL. : 

10 SCHMUCKER STOPING DRILLS. 
CONCENTRATING TABLES. 

o. 3 WILFLEY CONCENTRATORS, 
2 WILFLEY CONCENTRATORS, 

o. 4 WILFLEY CONCENTRATORS 
ATE PATTERN CARD TABLES. 

GILPIN COUNTY BUMPERS. 
ee CHALMERS 6-FOOT VANNERS. 

WRITE FOR PRICES ON STAMP MILLS, 
CRUSHERS, ROLLS AND OTHER MINING 
AND MILLING MACHINERY. 

2 

i 

5N 
2 No 
4N 
4L 
6 
4 
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T. SHRIVER & CO. 

FILTER PRESSES 
“DRILL IT FIRST” 

F. Harley Davis, Mem. Am. Inst. Min. Eng.—Am. Soc. Mech. 
Eng. Expert Examiner Mineral Properties,Consulting and Con- 
tracting Core-Drilling Engineer. The Original‘ Calyx Davis.” 

DAVIS DRILLING & PROSPECTING CO., Birmingham, Ala. 

AIR COMPRESSORS 
ALL STYLES—ALL SIZES, 

ROCK DRILLS 
Simplest and Most Economical, 

McHIERNAN DRILL CO., 
115 Broadway, New York. 

826 Hamilton Street, 
HARRISON, NEW JERSEY 

Gilbert Wood Split Pulleys 
Represent the product of 20 years’ ex- 
perience and detail improvement. 

Write for Catalog. Manufactured by 

Saginaw Manufacturing Company, 
Saginaw, Mich., U.S.A. 

New York Branch, 88 Warren 8t. Chicago Branch, 32 So. Canal St. 
Sales Agencies in a)l the Principal Cities. 

A larger volume , | meh, i RS 
and higher pres- 

nan ah ak ties: le, FOR SMELTER WORK 
be obtained with "J F Oath The Connersville Blower Co. 
the F ene eS. mec eel tet Oe ee 

Scottdale aS 

ing CAPELL MINE FANS than with any other of equal size and any power. 
Capell Fan and Engineering Co., 

Scottdale Foundry and Machine Co. Mei sonongahela, Fas 0023 Levis Block. 
Western Representative: Wm. R. Elliott, 726 Symes Bidg., Denver, Colo. 

Scottdale, Pa. Consulz Us Regarding Your Mine Ventilation. 

YOU 
‘Trace wank have no requirement that we cannot 

fill. 

OVER 

ONE MILLION 
DETROIT lubricators in service all 

over the world. 

When ordering, insist on getting the 

genuine. CATALOG? 

DETROIT LUBRICATOR (OMPANY. 
° seein 

Detroit Improved a 

Standard Lubricator. Detroit, U.S. A. 

Sar 

a 

States a Shenid- 

Se eee ° 
ne ent 

Sm a 

ee aa ee AG | AUTOM AGUS 
a A | ; i : iA! KOM LO): 

ECLIPSES ALL COMPETITION 



46 THE ENGINEERING AND MINING JOURNAL. December 26, 1908. 

STRONG—LIGHT—DURABLE 

TAVIARS SPIDAT DIVETEDNY PIPE 

HUNDREDS of miles now in use for Water Supply Lines, Hydraulic Mining, Dredging and Steam 
Exhaust. 

Sizes 3 to 40’, up to 1-4’ in thickness. 
Our unbreakable Forged Steel Flanges and Bolted Joints make absolutely tight connections. 
Easy to transport. Easy to install. 

AMERICAN SPIRAL PIPE WORKS. 
_- Valuable 80 Page Catalog No. 5-F Sent on request. 

Main Office and Works, CHICAGO. 
Sales Offices, New York and Denver. 

SEE THE SEAM 

3” to 30” Diameter. Asphalted or Gal- 

vanized with Bolted or Flanged Joints. 

Pie bee = THE “FORBES” WAY 
and ie CUTS COSTS, 

Cutter i: SAVES SPACE 
ZF and LIGHTENS LABOR. Write. 

The Curtis & Curtis Co., 

§ 43 Garden St., Bridgeport, Conn. 

“KIRKWOOD” OIL BURNERS 
Work perfectly in every detail, suited to light or heavy oils, smoky or 

inefficient fires impossible. 

THE KIRKWOOD SYSTEM OF FUEL OIL 
Burners, Oil Pumping Systems and Furnaces obtains an efficient fire at 

lower fuel expense. CATALOG? 

TATE, JONES & CO., Inc., PITTSBURG, PA. 

Are built entire- 

iy of flange steel 

plates. No cast 

parts. 

Unsurpassed for 

Metallurgical Plants 

Manufactured only by the 

HEINE SAFETY BOILER COMPANY 
421 OLIVE STREET, ST. LOUIS, MO. 

It’s helical. It forms a stiffening rib of 

great strength. It makes Root Spiral Riveted 

Pipe stronger and more rigid than any other 
pipe of equal weight. 

Abendroth & Root 
Manufacturing Company, 

Works, Newburgh, New York. 

Sales Offices: 50 Church Street, New York; Monadnock 
Building, Chicago. , 

Acids '4Do Not Affect 
Wyckoff Wood ,Pipe 

It is proof against rust corrosion and 
freezing, gritty matter will not wear it away 

and diameter for diameter it carries 14% 
more water than iron pipe besides being 
cheaper to buy and transport, easier to 
handle and far more durable. Write today. 

A. Wyckoff & Son Co. 
Established 1855 

Elmira, N. Y. 



December 26, 1908. 

Frenier’s Spiral Pump 
The most durable pump for elevating 

TAILINGS, SLIMES, BATTERY 
SANDS, ETC. 

NO VALVES NO BUCKETS 
FRENIER & SON, Rutland, Vt. | 
—— Chalmers Co , Chicago, Iil. Stearns-Reger Mfg. 

Co., Denver, Col. Harron, Rickard & McCoae, 
San Francisco, California. 

R. D. WOOD &« GO. 
400 Ghestnut Street, Philadelphia, Pa. 

GENTRIFUGAL PUMPS 
For Mines and Sinking Purposes 

GRAVEL and WATER PUMP 
For Placer Mining a Specialty 

GIRGULATING PUMP 

TRIPLEX 
MINE 

Adapted Built in 

for Four Types 

Any ' and 

Power Any Sizes 
Fig. 61. 

Hendrie & Bolthoff M. & 
8.Co ,Denver. Henshaw, delphia. Chas. J. Jager 
Bulkley &Co » San Fran- Ghe Co., Boston. Ralph B, 
cisco. rris Pump & Carter Co. ew York. 
Supply Co., Pittsburg. DEMING COMPANY, . Booth %& sons, Los 
Henion & Hubbell, Chica- Angeles. English Iron 
go. W.P. Dallett, Phila- Salem, Ohio. Works Co., Kansas City. 

GENTRIFUGAL VOLUTE 
AND TURBINE PUMPS 

on which you 
can rely for 
years of ef- 
fective service 
at minimum 

cost. Write. 

ALBERGER PUMP GOMPANY, 
205 LaSalle Street, 

CHICAGO, ILL. NEW YORK. 8ST. LOUIS, MO, 

TURBINE PUMPS 
FOR HIGH LIFTS 

Fitted with 

Automatic 

Balancing 

Device — 

No Thrust 

or Roller 

Bearings Used 

—All Sizes. 

Bulletin M-22 

KROGH PUMP MANUFACTURING CO. 
133 Beale St., San Francisco. 

95 LIRERTY STREET, 617-618 Chemical Bldg. 
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Erie Turbine Pump and Engine 
Something med new in pumps. Built in all sizes for any 

head desired. Connected to steam or 
gasolene engines and electric motors. 
We build every thing in centrifugal 
pumps. We make attractive prices and 
quick deliveries. Ask for Catalog de- 
scribing this outfit. 

Erie Pump 
& Engine 

Company, 
Erie, Pa. 

Aldrich Electric Pumps. 
Vertical Triplex 
Sinking Pump. 
Arranged with Drip Protected Motor. Large 

valve area, admitting of high speed in case of 

need. Of superior construction throughout. 

Highest efficiency of pump and motor. Built 

in 6 sizes, capacities of from 50 to 300 gal- 

lons per minute and maximum lift of 300. 

Get our valuable Pump Data. Sent free. 

The 
Allentown Rolling Mills, 

Allentown, Pa., U. S.A. 

D’ Olier 

Centrifugal 

Each pump designed for the particular service it 

is to perform. 

D’OLIER ENGINEERING COMPANY 
PHILADELPHIA, 121 S. 11th Street 

NEW YORK, 116 Liberty Street PITTSBURG, Union Bank Building 

Steam Turbine Motors 

Steam Turbine Dynamos 
Steam Turbine Blowers 

m Steam Turbine 

Centrifugal Pumps 
Electric-Motor 

Centrifugal Pumps 
- 

De Laval Turbine-Driven Dynamo. Send for Gatalog No, 33. 

DE LAVAL STEAM TURBINE CO., Trenton, N. J. 
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having no easily deranged inside or out- 
side mechanism, wiil handle the grittiest, 
muddiest liquids, without the least in- 
jury to any of their working parts. 

No engine, belt, oil packing or special 
foundation required: merely a steam 
pipe from boiler—that'’s all. 

Easy to Install Easy to Operate 

Illustrated Descriptive Catalog Gratis 

Pulsometer Steam Pump Co. 
15 Battery Place, New York 

Chicago Office, No. 61-69 No. Jefferson St. 

For Deep Mine Work 
Where fuel economy is an essential feature, our TRIPLE 
EXPANSION MINE PUMP leads all others in guaranteeing 
satisfactory results. Write for catalog describing ‘“Epping- 
Carpenter” Steam Pumps, Pumping Engines, Condensers, 
Hydraulic Machinery, etc. 

. Epping-Carpenter Co. 
Pittsburg, Pa. 

pl a} 
Tis en uae 

. an Psa sare * 

Te SN a 
SC aieaall - bd 

THE ADVANTAGES OF 

WORTHINGTON TURBINE PUMPS. 

Direct Connection to Drive, 

Low First Cost, 

Low Cost of Maintenance, 
Unlimited Range of Service, 

Compactness and Durability, 

and most important— 

Their Guaranteed Efficiency. 

We will be pleased indeed to furnish Speci- 

fication T-1 on receipt of request and re- 
quirements. 

HENRY R. WORTHINGTON, 
115 Broadway, New York 

Works: Harrison, N. J. 

December 26, 1908. 

You Can Pump Twice As Much 
With The Same Power 

if you use Morris Centrifugals instead 
of reciprocating pumps. No valves— 
no chatter—no vibration. Low first 
and final cost. Write today. 

Morris Machine Works, 
Baldwinsville, N. Y., U. S.A. 

New York, 39-41 Cortlardt Street. Henion & Hubbell, Agents, 61-69 
N. Jefferson St., Chicago, Ill. Harron, Rickard & McCone, Agents, 
San Francisco, ‘and Los Angeles. Cameron & Barkley Co, Agents, 
Charleston, 8. C., and Tampa, Fla. 

Our Impellers 
are made one right and one left hand, thus per- 

fectly balancing one against the other and 

avoiding all end thrust, the thrust box being 

used only for the purpose of keeping the im- 

pellers in a central position. Write. 
We are one of the largest manufacturers mw. daieiaad and Centrifugal 

Pumps in the U.S. 

G. W. PRICE 
PUMP AND ENGINE CO. 

33 Stevenson St., San Francisco 
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The Jeanesville Iron Works Company, 
Manufacturers of 

High | Grade Mine Pumps, Waterworks Pumps 
General Service Pumps, Centrifugal Pumps, Condensers 

We Are Prepared to Furnish Heavy Castings. Get Our Estimates. 

HAZLETON, PENNSYLVANIA 

New York —. Atwood-Rearick Co., - et St. San Francisco, Cal. Joshua Hendey Jron Works, 63 Fremont St. Chihuahua, Mex. Mexican’General Supply Co. 
Butte, M ~~ J.G@ Graham, 48 E. Broa Mexico City, D. F. E.R. Dalbey &Co., La San Francisco No, 7. Yokohama, Japan. A. 8. Hay, 74 Yamash'ta-Cho. 
St. Louis, L. F. Mahler Co., 1200-35004 Chemical Bldg. Denver,Colo. Hampson & Fielding, 1'711 Tremont St. Halifax, N.8. Austen Bros., 118 Hollis St. 
Dallas og "Haynie Mach. & Con. Co., Wilson Bldg. El Paso, Tex. E. R. Dalbey & Co., 309 St. Louis St. Sydney, N.S.W. Gibson, Battle & Co., Ltd., No. 7 Bent 8t, 

Some folks still advocate the tailings-wheel, 
but they have never tried a 

JACKSON SLIME PUMP 
otherwise they would have been converted 

ere this. Write us. 

Manganese Steel Lined 
Sand and Gravel Pump. Byron Jackson Iron Works 

West Berkeley, San Francisco 

California 

Immediate ‘¢Pumps that Pump’”’ 
Delivery. 

THE Centrifugal 
AND 

Turbine 
(THE KINGSFORD KIND) 

If you contemplate purchasing a boiler, write 
us. We will tell you something. 

Kingsford Foundry and Machine Works, 
Second and Erie Sts., Oswego, N. Y., - U.S. A. 

See the Book. 
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Manufacturers of BU FF: 
Portable Assay 

Mining Transits a ne  — 2¢ Pulp Balances 
, and Levels. ; : DENVER, COLORADO. 

The “Buff ”’ is built by a family of experts 
who protect the continual advance- 
ment of the ‘“‘Buff reputation.” 

Established 1845. 

WwW. @e L. i GURLEY, 

Troy, New York. 
Largest Manufacturers of 

Civil Engineers’ and Surveyors’ Instruments, Physical Appara- 
tus, Accurate Thermometers, Standard Weights and Measures. 

Catalogue on Request. 

Branch Factory; Mfrs. Exchange Bldg., Seattle, Wash. 

Send for Catalog No. 29. 

Buff @ Buff Mfg. Company, 
4 Jamaica Plain Station, - - Boston, Mass. 

McCORMICK Filtering Paper 
CYLINDER AND WICKET GATE were. Sar 

Sole Agents for Max Dreverhoff’s Filtering Paper 

TURBINES HENRY HEIL CHEMICAL CO. ST. LOUIS, MO. 
Mounted on vertical or 

horizontal shafts. THE BEST RESULTS 
Stron g, durable and sim- from your water power oe can only” > obtained 

ple in construction. 
New American Turbines 

Economical in the use of \ BUILT BY 
water at all stages " The Dayton Globe Iron Works Co, —_Dayion, Ohio. 

of gate. . Catalog No. 19 will tell you more 

We build Francis Turbines in 
spiral flumes to operate 

under high heads. 

If interested in water 
powers write for large 
Illustrated Catalog. 

We design Turbines to meet 
requirements. 

S. MORGAN SMITH CO., 
YORK, PA., U. S. A. 

t ffice, 176 Federal Street. 
ee JAMES LEFFEL & CO., 308 Lagonda St, Springfield, Onio, U.S.A. 

PELTON-FRANCIS TURBINES 
NOW FURNISHED HYDRO-ELECTRIC PLANTS WHERE THE 

CONDITIONS OF OPERATION ARE UNFAVORABLE 
TO PELTON IMPULSE WATER WHEELS. 

HIGH SPEED AND EFFICIENCY COUPLED WITH SATISFACTORY 
REGULATION GUARANTEED. 

WATER POWER PLANTS FOR MINING SERVICE DESIGNED. 

ESTIMATES CHEERFULLY SUPPLIED BY 

The PELTON WATER WHEEL CO., 
2223 Harrison St., San Francisco, Cal. 87 West St., New York City. Pelton-Francis Turbine and Governor 
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Everything Necessary 

for 

ASSAYERS 
and 

CHEMISTS 

Balances and Weights 

C. P. Chemicals and Reagents 

PLATINUMWARE 

ELECTRIC LABORATORY FURNACES 

WE HAVE 
the most complete and most 
modern stock of Laboratory 
Apparatus of any house in 
the U.S. A. 

EIMER & AMEND 
205-211 Third Ave., New York. 

BERGER 
MINE TRANSITS and LEVELS 
G. L. BERGER & SONS, Boston, Mass. 
Large Catalog Free. Latest Improvements, 

“STERLING” TRANSITS AND LEVELS 
_. Represent the experience of a quarter of a century in making for a very 

critical clientele the highest types of Precision Instruments. 
“STERLING” Profile and Cross Section Papers are the best made. 

Send for samples. 
Headquarters for Barometers, Anemometers and Field Glasses. Engin- 

eering Field Equipments and Drafting Room Supplies of the highest quality. 
At very moderate prices. 

ISZARD-WARREN CO., INC. 
Catalogue on request. 1122 Vine St., Phila., U.S.A 

ESTABLISHED 1870. 

HELLER & BRIGHTLY, 
MANUFACTURERS OF 

Engineering, Mining and Surveying Instruments 
Cor. Spring Garden St. and Ridge Ave., 

CATALOGS ON APPLICATION. PHILADELPHIA, PA. 

LUFKIN "eis" 
For Sale Everywhere. 

Send for Catalog. BEST 

LUFKIN RULE COMPANY, Saginaw, Mich., U.S.A. 
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Type BD Precision 
Transit 

has 5-inch limb, 434 in. vertical 

circle, with guard, all gradua- 

tions on solid silver with ver- 

niers reading to 1 minute; 10in. 

25 power telescope, 5 in., 30 sec- 

onds telescope level, stadia, 

gradienter and variation plate. 

Packed in mahogany carrying 

case with extension tripod. 

The equal of this instrument 

cannot be produced outside. 

For preliminary surveying on the surface or underground 

The Brunton Pat. 
Pocket Transit 
is without an equal. 

The accompanying illustra- 

tion shows operator’s view of 

instrument when taking ver- 

tical angles. 

Over 4000 

in use 

Send for Bulletin B-8 describing the Brunton Patent Pocket Transit 
Bulletin BX-8 describing engine: ring instruments 

Wm. Ainsworth @ Sons, 
Denver, Colo., U. S.A. 

Extreme Accuracy 
Combined with s i 
reliability and exquis- 
ite workmanship make 
the 

Keller | 

Assay Balance 
the finest balance ever 
constructed. 

Every balance receives 
the individual super- 
vision, workmanship 
and test of the maker. 
A trial will convince the 
most careful assayer that 
the KELLER is superior to 
all others. 

Salt Lake City, Utah. 

Send for Catalog B. 

THE SALT LAKE HARDWARE 60., 

ESTABLISHED 1859 

Herman Kohibusch, Sr. 
194 Broadway, New York, WN. ¥. 

Manufacturer of 

Fine Balances And Weights 
For every purpose where accuracy 

is desired. 

Send for Illustrated Catalog. 
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POSITIONS VACANT 
_ Advertisements under this heading 50 cents for 50 words or less. Addi* 

tional words, two cents a word. Cash or stamps must accompany order* 

Wanted—By prominent engineering house on the North Pacific Coast 

a practical mechanical draftsman. One acquainted with power plant 

design preferred. Splendid opening for one who is in earnest. Address, 

giving ful’ particulars as to qualifications, salary wanted, etc. oy. W - 

ENGINEERING AND MINING JOURNAL. 12.26. 

Wanted—A man acquainted with mining and milling carbonate zine 

ore. Principal obstacle is red sticky clay. Present methods are open 

cut. crusher, log washer, crusher rolls, jigs and concentrator tables. A 

good permanent position for the man who can make good. Address, 

giving full particulars as to qualifications, salary wanted, etc., to New 

Market Zinc Co., New Market, Tenn. 12.26. 

SITUATIONS WANTED 
_ Advertisements under this heading 50 cents for 50 words or less. Addi- 

tional words; two cents a word. Cash or stamps must accompany order. 

_. Accountant and auditor highly experienced in organization and admin- 
istration, desires responsible position. Thoroughly understands system- 
izing of inside and outside details. Is also familiar with purchasing and 
general business affairs. Will travel or go abroad. Strictly A-1 services. 
Highest references. Address Walter K. Smith, 1503 Chronicle Build- 
ing, San Francisco, Cal. Dec. 26. 

A mining engineer, technical graduate, 28 years old, single, four years’ 
practical experience as civil and mining engineer, on all classes of engi- 
neering work, and also as miner and timberman, desires a position with 
reliable mining company in engineering or mining department. Best 
of references. Address “‘W. 8S. G.,” P. O. Box “I,’’ Greenfield, Mo. 

- Jan. 2, 
An American mining engineer with many years’ experience in the 

United States and in Spanish America is open for an engagement. He 
has been general manager and managing director of extensive mining, 
concentrating and'smelting plants, is an excellent linguist and is thoroughly 
competent in the various collateral branches of the mining business, in- 
cluding machinery, construction, transportation and legal matters. Ad- 
dress “ Portland,’”” ENGINEERING AND MINING JOURNAL. 

No. 524, Jan. 2. 
Coal man whose record shows ability, integrity and thorough knowl- 

edge of the coal business is open¥to engagement as superintendent or 
Manager. Ten“ years’ experience in handling men. Address “E. M.,” 
care ENGINEERING AND MINING JOURNAL, No. 525, Jan. 2. 

Engineer, M. I. T. graduate, desires position with mining company. 
Twelve years’ experience, gained in Mexico and U ited States with low 
grade gold-silver“and silver-lead mines; Mexican labor, stamp milling, 
amalgamation. concentration, cyaniding, slime treatment, lead smelting, 
and refining; speaks Spanish fluently. Address ‘S 37,’’ ENGINEERING 
AND MINING JOURNAL. No. 529. Jan. 9. 
. Graduate, mining engineer, capable, energetic and trustworthy, with 
- ve years’ experience indesign, erection and operation mills and mine 

Plants and various important engineering enterprises, desires engagement 
a reliable¥concern willing to compensate fairly such qualifications. 
Toficient in™cyaniding. Speaks Spanish. Recently superintendent 

large gold mine. A “ i ” ie Park, fil. ddress ‘“‘Engineer,” 238 S. Kenilworth Ave.. Oak 

. a superintendent—mining engineer with twenty-five years’ prac- 
ica" experience as'manager of mines desires engagement with responsible 
mining company““as superintendent or manager. Has had extensive 
ta in* making examinations and reports. Best of references. 
= rrespondence invited. T. W. M.,’” ENGINEERING AND MINING JouR- 
ce ; No. 531, Jan. 16. 
‘ aa engineer, with fifteen years’ experience as_Manager, super- 
= endent of mines and mills in United States, Mexico, Central and South 
merica, wants§position; is practical and technical in all departments, 

= good mill-man, amalgamator, assayer and surveyor; thoroughly under- 
stands economic mining. References unexcelled. Address ‘J,’ ENGI- 
NEERING AND MINING JOURNAL No. 528, Jan. 9. 

Mine and smelter office man._ Thoroughly experienced in office sys- 
tems of big corporations*and in¥directing such work. Appreciates the 
necessity of getting out operating reports promptly that locate the weak 
spots and fluctuations. American. Either United States or Mexico. 
T +, ENGINEERING AND MINING JOURNAL. No. 532, Jan. 16. 

Mining and metallurgical engineer, German (Freiberg), ten years’ 
experience in mining, geological field work, reporting, concentrating, ore 
testing, and construction work desires to become connected with a reli- 
able company. Will also consider temporary engagement to report on 
Droperties or to work dit metallurgical problems. Possess surveying 
instruments | and portable ore-testing outfit. Highest credentials. Ad- 
dress, Engineer,” 3414 A Winnebago St., St. Louis, Mo. Jan. 2. 

Metallurgist with twenty years’ experience building and operating 
copper smelters in Utah, Idaho and Montana, desires position as super- 
intendent or assistant superintendent; have been in all positions from 
workman to general manager; technical and practical training in all depart- 
ments; references by former employers. ‘‘Experienced,’’ ENGINEERING 
AND MINING JOURNAL. No. 513, Dec. 26. 
_ Successful superintendent of a large Western mine, which closed down, 
is seeking engagement as manager, superintendent or examining engi- 
neer. Educated at Michigan University and Colorado School of Mines. 
Best experience gained at De Lamar and Coeur d’Alenes, Idaho, Butte, 
Nevada¥and Colorado. Excellent references, including last general man- 
ager. * Address T. WorthgBowen, 7 Forest Parkway, Woodhaven, New 
York, N. Y. No. 368, TF. 

Smelterman, experienced in the handling of both copper furnaces 
and converters, desires¥position as superintendent of smelter. Address, 

Can.,”” ENGINEERING AND MINING JOURNAL. No. p06, Jan. 9. 

Secretary to Presidents—Doctor of philosophy, 35, unmarried, com- 
manding German, English, Spanish and French, mining geologist and 
economical’engineer by profession and degree,{member of a government’s 
geological survey, refined through traveling abroad, with practice in 
field"and office work during ten years, good writer on business subjects, 
good personal connections in’ Mexico, United States and Europe, desires 
position as private secretary to the president of mining concern. Ad- 
dress, A. H. Koebig, 705 Security Bldg., Los Angeles, Cal. Dec. 26. 

Young man, technical graduate, desires position with live mining 
company. Practicalfexperience in cyanide treatment of gold-silver ore 
by sliming process. Able to handle men and look after construction. 
Have worked underground, done assaying and surveying, and managed 
a hydro-electrical generating plant. References from previous employers. 

Batea,’’ ENGINEERING AND MINING JOURNAL. No. 530, Jan. 9. 

ROCKS 
A New American Series according to Kemp. 

Freight Paid. Quality is assured as we_permit 
return of specimens at our expense. Free Catalog. 

F O O TE MINERAL COMPANY, 
Dept.A. 107 N. 19th St., Philadelphia. 

Payment accepted in minerals, ores or cash. 

SEPARATORS 
Our Magnetic Separators 3° 

uable features not found in any other 
machine. Send us a small sample of 
our ore and ask for printed matter. 

Dings Electro-Magnetic Separator Co. 
MILWAUKEE, WIS. 

Are You Confronted With A Difficult Ore-Separating Problem ? 

THE WETHERILL MAGNETIC 
SEPARATING PROCESS 

MAY PROVE THE SOLUTION. 
Write for Illustrated Pamphlet and Information to 

THE STEARNS-ROGER MANUFACTURING CO., Denver, Colo. 
Manufacturing and Sales Agents for the United States. 

Magnetic Separators 
The only successful method for the elimination 
ofiron from zinc and copper ores. Catalog “E” 
tells all about it. Ask for same. 

UNITED IRON WORKS CO., Springfield, Mo. 

UNAFFECTED BY HEAT 
in any bearing or cylinder 

Dixon’s Flake Graphite 
greatly increases the lubricating value and 
lasting quality of any oil or'grease. 

With Flake Graphite overheating, cutting 
and binding are practically eliminated. 

Sample can free, ask for No. 42 C. 

Joseph Dixon Crucible Company, 

Jersey City, N. J. 

BLAISDELL COMPANY 
MAIN OFFICE—Pacific Electric Bldg., LOS ANGELES, CAL. 

NEW YORK OFFICE—30 Church Street. 

DESIGN AND CONSTRUCTION OF 
CYANIDE PLANTS 

Cyanide Vat EXCAVATORS 
Belt Conveyors 

Vacuum Slime Filters 

El Oro Tube Mill Lining 
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DIRECTORY OF ENGINEERS, METALLURGISTS AND CHEMISTS. 

UNITED STATES 

ALABAMA 

Phillips, W. B 

ARIZONA 

Baxter & Hoyt 
Cook, E. H. . 
Heller & Wright. 
Hoar, F. W. 
McCardell, P. 
Shaw, J. J. 
Seiboth, A. C. 
Smith & Laird. 
Wright, a De 

CALIFORNIA 

Beardsley, G. F. 
Bradley, F. W._ 
Bretherton, 8. E. 
Burch, A. 
Clawson & Gillingham. 
Coleman, R. J. 
Derby, ©. C. 
Ferrier, W. F. 
Franz, E. J. 
Garthwaite, E. H. 
Hanks, Abbot A. 
Harvey, F. H. 
Hoffman, J. D. 
Hoffman, R. B. 
Janin, Charles. 
Janin & Smith. 
Jones, C. C. 
Kerr, Mark B. 
King Metallurgical 

tories. : 
McClelland, J. F. 
Merrill, C. W. 
Moody, B. 
Mudd, 8. W. 
Noyes, William 8. 
Sanders, W. E. 
Probert, F. H. 
Rainsford, R. 3. 
Shaw, S. F. 
Smith, Howard D._ 
Stebbins, Elwyn W. 
Thompson & Gilliam. 
Trent, L. C. 
Turner, H. W. 
Ward, Howard R. 
Wiley, W. H. 

Labora- 

COLORADO 

Arthur, E. P., Jr. 
Burlingame, E. E. & Co. 
Carpenter & Sons, F. R. 
Chase, C. A. 
Chase, E. E. 
Collins, Geo. E. 
Dot. 2. ¥. m 
Eberenz, Geo. B. 
Farish, John B. 
Hills & Willis. 
Holland, L. F. 5. 
Kyle & Co., T. D. 
Lamont, E. M. 
Leonard & Root. 
Minard, F. H._ 
Pritchett, C. W. 
Purington, C. W. 
Reid, G. D. 
Ritter, E. A. 
Schroter, G. A. 
Snedaker, J. A. 
Spurr & Cox. 
Toll, R. H. 

Wood, Henry E. & Co. 
Worcester, S. A. 

CONNECTICUT 

Adams, H. 
Huntoon, L. D. 
Nason, F. L. 

IDAHO 

Auerbach, H. S. 
Boise Laboratories Co. 
Easton, 8S. A. 
Irwin, F. 

ILLINOIS 

Bement, A. 
Dickman, R. N. 
Hollis, H. L. 
Hunt, R. W. & Co. 
Nichols, R. 
Staver, W. H. 

MARYLAND 

Brackett, F. E. 
Rutledge, J. J. 

MASSACHUSETTS 

Crosby, W. O. 
Packard, Geo. A. 
Peters, E. D. 
Richards, R. H. 
Wenstrom, O. 

MISSOURI 

Chapman, G. T. 
Church, L. C. 
Hofman, O. 
Johnson, R. D. O. 
Kirby, E. B. 
Nicholson, Frank. 
Plumb, C. H. 
Wheeler, H. A, 

MONTANA 

Bard, D. C. 
Barker & Wilson. 
Brown, W. G. 
Corry, A. V. 
Schiertz, F. A. 
Sizer, F. L. 
Word, W. F. 

NEVADA 

Arnett & Co., W. D. 
Boyle, E. D. 
Collins, E. A. 
Collins, E. J. 
Cutler & Wilkinson. 
Gilliam, M. H. 
Stevens, W. A. 

NEw Mexico 

Brown, C. T. 
Rice, J. A. 
Wade, W. R. 

New York City | 

Allen, W. W. 
Atwater, Linton & Atwater. 

Beatty, A. Chester. 
Benedict, W. de L. 
Berry, E. S. 
Channing, J. P. 
Church, John A. 
Clements, J. Morgan. 
Constant, C. L. 
Devereux & Sons, W. P. 
Dufourcgq, E. L. 
Dwight, A. S. 
Finch, J. W. 
Finlay, J. R. 
Hamilton & Hansell. 
Hammond, J. H. 
Hardinge, H. W. 
Hassan, A. A. 
Hill & Irvine. 
Horsfall, H.-A. 
Hutchins, J. P. 
Kempton, C. W. 
Klepetko, Frank. 
Knox & Allen, 
Lefevre, H. F. 
Leggett & Hellmann. 
Lidner, P. G. 
Lloyd, R. L. 
Loomis Pettibone Co. 
Macfarlane, Jas. 
Maynard, Geo. W. 
McCaskell, J. A. 
Mclihiney, P. C. 
Messiter, E. H. 
Morrow, J. T. 
Olcott & Corning. 
Perry, O. B. 
Raymond, R. W. 
Ricketts & Banks. 
Riordan, D. M. 
Lobinson, Cyrus. 
Rogers, A. H. 
Rogers, E. M. 
Sharpless, Fred F. 
Simonds & Burns. 
Spilsbury, E. G. 
Spurr & Cox. 
Stonestreet, Geo. D. 
Sturgis, E. B. 
Sussman, O. 
Thayer, B. B. 
Townsend, A. R. 
Von Leer, I. W. 
Washington & Lewis. 
Watson & Watson. 
Weiss, R. A. 
Yeatman, Pope. 

NorTH CAROLINA 

Lyon, E. W. 

OHIO 

Emmerton, F. A; 
Peck & Co., F. J. 

OREGON 

Collins, G. A. 

PENNSYLVANIA 

Ayres, W. S. 
Carr & Hibbs. 
Chance, H. M. 
Croskey, Knowles. 
Demming, H. C. 
DuBois & Mixer. 
Fernekes, G. 
Fohl, W. E. 
Kennedy, Julian. 
Tomlinson, W. H. 
Wood, Geo. R. 

TENNESSEE 

Bartlett, J. H. 

Fay, A. H. 

TEXas 

Canby, R. C. 
Critchett & Ferguson. 
De Vore, E. H. 
Fishback, M. 
Rice, J. A. 
Tomlinson & Norton. 

UTAH 

Bates, M. 
Bettles, Mathez & Co. 
Cates, L. S. 
Charles, H. L. 
Jennings, E. P. 
Lee, H. A. 
Zalinski, E. R. 

WASHINGTON 

Armstrong, L. K. 
Bennetts, B. H. 
Jenks, A. W. 
Linney, W. H. 
Miller, W. C. 

WEsT VIRGINIA 

Scarborough, F. W. 
Stow, A. H. 

WYOMING 

Esselstyn, J. N. 

BRITISH COLUMBIA 

Astley, J. W. 
Claudet Hayman & Co. 
Groves, F. W. 
Nichols, H. G. 

CANADA 

Aldridge, W. H. 
Dresser, J. A. 
Evans, J. W. 
Fowler, S. S. 
Goldsmith, L. 
Loring, Frank C. 
Mattair, L. H. 
Parker, J. L. 
Tyrrell, J. B. 
Wilson, A. W. G. 

MExIco 

Anderson, R. H. 
Babb, P. A. 
Botsford, C. W. 
Bradley, D. H., Jr. 
Brodie, Walter M. 
Carpenter & Brennon. 
Empson, J. B 
Grothe & Carter. 
Heberlejin, C. A. 
Hobson & Co., F. J. 
Hogue, R. L. 
Holms, W. L. 
Hyder & Hyder. 
Johnson & Enos. 
Lawrence & Mayer. 
Lamb, M. R. 

MacDonald, B. 
Mildon & Russell. 
Nahl, A. C. 
Newman, B. 
Peterson, B. 
Pomeroy, W. A. 
Prichard, W. A. 
Rickard, H. 
Sears, S. C. 
Stadelmann, G. 
Spurr & Cox. 
Sustersic, F. 
Tays, E. A. H. 
Timmons, Colin. 
Tomlinson & Norton. 
Treadwell, John C. 
Van Dreveldt, E. 
Van Law, CarlosJW. 
Welsh, N. J. 

AUSTRALIA 

Bellinger, H. C. 
Chapple, A. J. 
Diggles, J. A. 
Knox, Schlapp & Co. 
Loring, W. J 

NEw ZEALAND 

Holland, C. H. 

ASIA 

KOREA 

Drucker, A. E. 

INDIA 

Dickson, A. A. C. 
Samwell, N. 

EUROPE 

ENGLAND 

Brown, R. G 
Charleton, Dickinson & Co. 
Herzig, C. 8. 
Knox, N. B. 
Pearse, Kingston & Brown. 

CENTRAL AMERICA 

NICARAGUA 

Semple, C. C. 
Stanford, R. B. 

SOUTH AMERICA 

BRAZIL 

Lisboa, M., Anajado}R. 

CHILE 

Hawxhurst, R., Jr. 
Yunge, Guillermo. 

COLOMBIA 

Gamba, F. P. 

SOUTH AFRICA 

Parrott, T.S. 

ADAMS, HENRY, ARMSTRONG, L. K,, R. M. ATWATER, JR. 
M. W. ATWATER. 

ROBERT LINTON, 

MINING ENGINEER, 
12 years in Spanish America. 

Mansger and Engineer Rush Creek Placer Mining Co., Ltd., 
99 Harris Building, New London, Connecticut and 

Quincy, Plumas County, California. 

ALDRIDGE, WALTER H., 
MINING AND METALLURGICAL ENGINEER, 

Care Canadian Pacific Railway, 
Trail, B. C., and Banff, Alberta. 

Ee 

ALLEN, W. W., 
CONSULTING ENGINEER. 

£ 8 i Constructing and Organizing, Mining 

ateer SRaeens and Industrial Plants. 
Room 1707, 42 Broadway, New York, 
Cable Address: “‘Sarabax.”” New York, 

ANDERSON, ROBERT HAY, 
CONSULTING MINING ENGINEER, 

Apartado 866, Mexico City, Mexico. 
Cables: “Anderson, Mexico.” 

MINING ENGINEER, 
640 Hyde Block, P. O. Box 14, Spokane, Wash. 

Codes: Bedford-McNeill. 

ARNETT & CO., W. D., 
MINING ENGINEERS. 

Examinations and Reports. Assaying and 
Metallurgical Laboratory. Ore Testing Works. 

Reno, Nevada. 

ARTHUR, EDWARD P., Jr., 
MINING ENGINEER AND GEOLOGIST. 

Mines examined and reported on. 

Cripple Creek, Colo. 

ASTLEY, J. W., 
MINING ENGINEER, 

O. Box 365, Victoria, British Columbia. 
Cable Address: Astley, Victoria. 

Codes: Bedford-McNeill; Moreing & Neal. 

R. DE SALLIER. 

ATWATER, LINTON & ATWATER, 
MINING ENGINEERS, 

52 Broadway, New York. 

AUERBACH, HERBERT S., 
MINING ENGINEER & ELECTRO-METALLURGIST. 

General Manager United Golden Chest Mines Company, 
Consult, Engineer Bear Top Lead Mining & Milling Company, 
Murray, Coeur d’Alene District, Idaho, N.Y. Office, 29 Mercer St, 

AYRES, W. S., 
# MINING AND MECHANICAL ENGINEER, 

Hazleton, Pa., and Banff, Alberta, Canada. 
Consultation, Examination, Reports. Thirteen years’ 

experience as Manager of Iron and Coal Mines. 

BABB, PERCY ANDRUS, 
MINING AND METALLURGICAL ENGINEER, 

@dificio “La Cia Bancaria’” Avenida 5 de 
Mayo No. 32, 
Mexico, D. F. 
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BARD, DARSIE C., 
MINING ENGINEER, 

Care Globe Mines Exploration Co., 
Butte, Mont. 

BARTLETT, JOHN H., aM. INST. M. E, 

Specialty Zinc. 

New Market, Tenn. 

BARKER & WILSON, 
MINING ENGINEERS, 

Deputy United States Mineral Surveyors, 
— Butte, Mont. 

BATES, MOWRY, 
MINING GEOLOGIST, 

West Temple St., Salt Lake City. 
ea Cole: Bedford. MeNeill. 

HAROLD BAXTER, E. M. J. R. HOYT, EB. M. 

BAXTER & HOYT, 
CONSULTING MINING ENGINEERS. 
Examinations and Management. 

Wendendale, Arizona. 111 Broadway, New York City. 

BEARDSLEY, G. F., 
METALLURGIST. 

Specialty: Pyritic Smelting. 

1315 East 14th St., Fruitvale, California. 

BEATTY, A. CHESTER, 
MINING ENGINEER, 

71 Broadway, New York, N. Y. 
Cable: ‘“Granitic.”’ Code: Bedford-McNeill. 

BELLINGER, H. C,, 
METALLURGICAL ENGINEER. 

Designing, constructing, managing and operating copper and 
lead reduction plants a specialty. 

Care Great Coba Copper Co., Sydney, Aust. 

BEMENT, A., 
MINING ENGINEER AND “COAL EXPERT. 

2114 Fisher Bldg., Chicago, IL 

BENEDICT, WILLIAM pe L, 

MINING ENGINEER 

43 Cedar St., New York. 

BENNETTS, B. H., 
CoPPER METALLURGIST. 

Sulphide Ore Smelting and Mining. 

740 Seventeenth Ave., North, Seattle, Wash. 

BERRY, EDWIN S., 
MINING ENGINEER, 

Care Guggenheim Exploration Co. 
165 Broadway, - - - - - - New York. 

BOTSFORD, C. W., 
MINING ENGINEER AND GEOLOGIST, 

Apartado 9. 

Guanajuato, Mexico. 

BOYLE, EMMET, D., 
CONSULTING MINING ENGINEER, 

210-211 Clay Peters Bidg., 
Reno, Nevada. 

BRACKETT, F. ERNEST, 
MINING ENGINEER. 

Coal Mining a Specialt 
Walsh Building, Cumberland, Caspteet, 

BRADLEY, D. H., Jr., 
MECHANICAL ENGINEER. 

Specialty: Mining and Milling Machinery. 
Equipment oi Mexican Properties 
Parral, Chihuahua, Mexicg. 

BRADLEY, FRED W., 
MINING ENGINEER, 

Crocker Building, San Francisco. 
Cable address: “Basalt,” San Francisco. 

Code: Bedford-McNeill. 

BRETHERTON, S. E,, 
CONSULTING MINING ENGINEER. 

25 years’ Experience Metallurgist and Manager. 

422 Montgomery Street, San Francisco, Cal. 
Gen’l Mer. Great Western Gold Co. Code, Bedford-McNeilL 

BRODIE, WALTER M., 
MINING ENGINEER AND MBTALLURGIST. 

Mexican Address: P. O. Box 219, Chihuahua. 
New York Address: 45 Broadway. p 

Will carry out or contract for work in Mexico. 

BROWN, CONY T., 
MINING ENGINEER, : 

Secretary and Treasurer New Mexico @.hool 
of Mines, 

Socorro, New Mexico. 

BROWN, R. GILMAN, E. ., 
CONSULTING ENGINEER, 

28 and 29 St. Swithin’s Lane, London, E. C. 

Cable: “Argeby,” London, 

Codes: Liebers, Bedford-McNeil!, Moreing & Neal. 

BROWN, WILTON G., 
MINING GEOLOGIST, 
Helena, Montana. 

Code: Bedford-McNeill. 
Temporary Address, - - 

BURCH, ALBERT, 

MINING ENGINEER, 

Crocker Building, San Francisco, Cal. 

CANBY, R. C., 
CONSULTING METALLURGIST. 

Low Grade Copper and Lead Ores with Ex- 

cessive Zinc. El Paso. Texas. 

ALVIN B. CARPENTER, E.M. J. C. BRENNON, B.M, 

EDW. P. RYAN, E.M. 

CARPENTER, BRENNON & RYAN, 

MINING ENGINEERS, 

519 La Mutua, Mexico City, Mexico. 

505 Union Trust Bldg., Los Angeles, Cal 

Freiberg, Saxony. 

CARPENTER & SONS, FRANKLIN R,, 
MINING AND METALLURGICAL ENGINEBRS. 

Equitable Building, - - Denver, Colorado. 
Cable Address: “Carpenter.” 

HENRY C. CARR, B. M. 

CARR & HIBBS, 
JOS. G. HIBBS, PH.B 

MINING ENGINEERS, ASSAYERS AND CHEMISTS, 

Geological Examinations. Reports on Mines. 

Ore Treatment Determined. 

(Chemically, Physically and Optically) 
Surveys, Draughting and Assaying. 

teferences anywhere in United States on 

application; M A. I. M. EB. 

Penn Mutual Building, Philadelphia. 

CATES, LOUIS S. 
MINING ENGINEER. 

Mine Manager, Boston Consolidated Mining 
Company, Bingham Canyon, Utah. 

CHANCE, H. M., 
CONSULTING MINING ENGINEER AND GROLOGSOE, 

Coal. 

837 Drexel Bdg., Philadelphia, Pa. 

CHANNING, J. PARKE, 

CONSULTING ENGINEER, 

11 Broadway. - - New York. 

CHAPMAN, GRENVILLE T., 
MINING ENGINEER. 

Lead and Zine a Specialty. 
Examinations and Management in Mexico. 

Webb City, Mo. 

CHAPPLE, A. j., 
MINING ENGINEER. 

Bradley Street, 
Cobar, N. S. W., Australia 

CHARLES, H. L., 
Practical Copper Metallurgist, 20 years building and operating 

blast, reverberatory, roasters and converters. Specialty, cor 
recting Mechanical or Metallurgical Defects. Economy. 

119 East 12th Street, Salt Lake City, Utah, 

CHARLETON, DICKINSON & CO.,, 
MINING ENGINEERS AND MINE MANAGERS, 

352 Mansion House Chambers, London. Cable, “Ingressio.” Rep- 
resentatives: Singapore, C.G. Warnford Lock, Australia, Sydney, 
C.G.Warnford Lock, United States, F,H.Probert, Los Angeles,Cal, 

CHASE, CHARLES A., 
MINING ENGINEER 

921 Equitable Bldg., Denver, Colo. 
Liberty Bell G. M. Co., Telluride, Colo. 

CHASE, EDWIN E., 
MINING ENGINEER, 

232 Equitable Building, Denver, Colo. 

CHURCH, JOHN A., 
MINING ENGINEER, 

15 William Street, New York. 
Cable: ‘“Scotist.” 

CHURGH, L. C., 
CONSULTING AND MINING ENGINEER. 

Lead and Zine a Specialty. 
Joplin, Missouri. 
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CLAUDET, HAYMAN & CO,, 
ASSAYERS, METALLURGISTS 
AND MINING ENGINEERS. 

Ore Testing, Mills Designed and Erected. 
Elmore’s Vacuum Process. Rossland, B. C. 

DERBY, CHAS. C., 
MINING ENGINEER, 

New Almaden, California. 
Code: Bedford-McNeill. 

DEVORE, E. H., 
MINING ENGINEER AND GEOLOGIST, 

P. O. Box 249. Office, No. 6, Little Plaza, 
El Paso, Texas. 

SPENCER W. CLAWSON. JNO. W. GILLINGHAM. 
QGLAWSON & GILLINGHAM, 

MINING ENGINEERS. 
Examinations, Reports and Assaying. 

815-317 Lankershim Bldg., Los Angeles, Cal. 

DEVEREUX & SONS, W. B., 
CONSULTING MINING ENGINEERS, 

15 William Street, New York City. 
Code: Moreing & Neal. 

Cable address: ‘“Walbush,’”’ New York. 

CLEMENTS, J. MORGAN, 
ECONOMIC GEOLOGIST AND MINING ENGINEER. 

Bedford-McNeill Code. 
Box 1207, Bisbee, Ariz. 15 William St., N. ¥. 

DICKMAN, R. N., 
MINING ENGINEER, ASSAYER AND CHEMIST. 

1120 Rookery Bldg., Chicago, 

43 Cedar Street, Room 1004, New York. 

COLEMAN, ROBERT s 

CONSULTING MINING ENGINEER, 

Union Trust Bldg., Los Angeles, Cal. 

DICKSON, ARCHIBALD, A. C., 
M.A.I.M.E., A.I.M.M., M.M.G.I.1., FG, 8, 

MINING ENGINEER AND MINE MANAGER. 
Examination and reports on mining properties. Advice as to 

most economic methods oi work in India and the East. Manage- 
ment of mines 

Henry S. King & Co., 65 Cornhill, London, E. C., England. 
King, Hamilton & Co , 425 Koila Ghat Street, Calcutta, India. 

Code: Bedford-McNeill. 

COLLINS, EDGAR A., 
MINING ENGINEER, 

Superintendent Montana Tonopah Mining Co. 
Tonopah, Nevada. 

COLLINS, EDWIN JAMES, 

CONSULTING MINING ENGINEER, DIGGLES, J. A, 
MINING ENGINEER, 

With Bewick, Moreing & Co., 
Manager Broken Hill South Blocks, Ltd, 

Broken Hill, N. S. Wales. 

Tonopah, Nevada. 

COLLINS, GEORGE E.,, 
MINING ENGINEER, 

Mine Examinations and Management, 
420 Boston Building, - Denver, Colorado. 

Cable Address: “Colcamac,” Denver. 

DORR, JOHN V.N,, 
METALLURGICAL ENGINEER. 

COLLINS, GLENVILLE A 846 Equitable Bldg., Denver. 

CIVIL AND MINING ENGINEER. 
Mem. Amer. Inst. M. BE. 
Grant’s Pass, Oregon. DRESSER, JOHN A, 
Code: Bedford-McNeill. MINING GEOLOGIST. 

Dept. of Geology, McGill University, 
Montreal, Canada. 

CONSTANT, C. L., E.m., - 

CONSULTING MINING ENGINEER, 

61 Beekman Street, - New York. 
DRUCKER, A. E., 

METALLURGICAL ENGINEER. 
With the Oriental Consolidated Mining Company, Taracol, Korea, 

Specialties: Gold and Silver Milling—Hydro- 
metallurgy of Gold and Silver Ores. COOK, EDWARD H., 

CONSULTING MINING ENGINEER. 
Examinations and Management in the South- 
west and Mexico. Tucson, Arizona 

Codes: Liebers—Bedford-McNeill. 

H.W.DvBors, Philadelphia, Pa. C.T.Mrxer, Salt Lake City, Utah, 

DuBOIS & MIXER, 
MINING ENGINEERS, 

302 and 303 Harrison Bldg., Philadelphia, Pa. 
Cable Address: “‘M1xERDUBOS.”’ Philadelphia. Bedford-McNeill Code 

CORRY, ARTHUR V.,, 
MINING ENGINEER. 

23 Silver Bow Block, Butte, Montana. 
Code: Bedford-McNeill. 

DUFOURCQ, EDW. L., 
MINING ENGINEER, 

435 Produce Exchange Bldg., 

McNeill Code. New York. 

CROSBY, W. O., 
CONSULTING GEOLOGIST AND MINING ENGINEER 

Examinations and Reports. 
Massacnusetts Institute of Technology. 

Boston, Mass. 

DWIGHT, ARTHUR S., 
MINING ENGINEER AND METALLURGIST, 

25 Bread Street, New York. 
Cable Address: Sinterer, New York. 

Code: Bedford-M-Neill. 

CROSKEY, KNOWLES, 

MINING AND MECHANICAL ENGINEER. 

85 Years’ Experience. 

789 to 793 Drexel Bldg., Philadelphia, Pa. 
EASTON, STANLY A., 

MINING ENGINEER. 
Manager Bunker Hill & Sullivan Mining and 

Concentrating Company. Kellogg, Idaho. 

H. C, Curves, E. M., C, D. WitktNson, E. M., 
Con. Eng. Nixon & Wingfield. Chief Eng. Goldfield Con. Mines Co. 

CUTLER & WILKINSON, 
MINING ENGINEERS. 

Reports, Advice, Consultation. 
Bedford-McNeill Code. Goldfield, Nev. 

EMMERTON, F. A., 
METALLURGIST, CHEMIST AND ASSAYER. 

Mining Properties Examined and Reported on. 
9 Bratenahl Bldg., Cleveland, O. 

DEMMING, HENRY C,, 
MINING ENGINEER, 

Geologist, Mineralogist and Chemist. 
Offices and Laboratory, 

15-17 Nerth Third St., Harrisburg, Pa., U.S.A. 

EMPSON, J. B., 
METALLURGICAL ENGINEER. 

Specialty, Cyaniding Silver Ores, Mill 
Design, Ete. 

Apartado 1390, Mexico City. 

Specialty: Cyanidation. The Dorr Classifier. 
Pluma, 8. D. 

Development work 

ESSELSTYN, J. N., 
MINING ENGINEER. 
Lander, Wyoming. 

Bedford-McNeill Code. 

EVANS, J. W., 

MINING ENGINEER, 

Cobalt, Ontario, Canada. 

FARISH, JOHN B. 
MINING ENGINEER, 

517-520 Cooper Building, Denver, Colorade. 
Cable address: ‘‘Farish,’’ Denver. 

FAY, ALBERT H., 
MINING ENGINEER, 

Y. M. C. A. Building, Bristol, Tenn. 
Code: Moreing & Neal. 

FERNEKES, GUSTAVE, Ph.D., 
CHEMIST AND ASSAYER, 

Carnegie Technical Schools, 
Pittsburg, Penn. 

FERRIER, W. F., 
MINING ENGINEER AND GEOLOGIST. 

, Mammoth, California. 
Mining Geologist, United States Smelting, 

Refining and Mining Company. 

FINCH, JOHN WELLINGTON, 
GEOLOGIST AND ENGINEER OF MINES 

Room 617, 71 Broadway, New York, N. Y. 
812 Ideal Bidg., Denver, Colo. 

FINLAY, J. R., 
MINING ENGINEER. 

Boom 1310, 2 Rector St., 
New York. 

FISHBACK, MARTIN, 
CONSULTING MINING ENGINEER 

Cable, “Fishback.” Guaranty Trust Building, 

Western Union Code. El Paso, Texas. 

FOHL, W. E., 
CONSULTING ENGINEER. 

Coal and Coke. Financial, Development an@ 
Operating Reports. 

Farmers’ Bank Building, Pittsburg, Pa. 
Western Union Code Address: ‘‘-Fohl”, Pittsburg. 

FOWLER, SAMUEL §&., 
MINING ENGINEER AND METALLURGIST, 

Nelson, British Columbia. 

FRANZ, ELISHA J., 
CONSULTING MINING ENGINEER. 

120 Broadway, New York. 

Greenville, Cal. 

GAMBA, F. PEREIRA, c. m. EB, 
M. Am. Inst. M. E. 

All business in connection with mines in Colombia, 

Pasto, Colombia, Sur América. 
(via Panama y ‘Tumaco) 

GARTHWAITE, E. H., 
CONSULTING MINING ENGINEER, 

Oakland Bank of Savings, 
Oakland, Cal. 

GILLIAM, M. H., 
MINING ENGINEER. 

directed and properties 
reported on. 

Reno, Nevada. 
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GROTHE & CARTER, 
MINING, CIVIL AND MECHANICAL ENGINEERS. 

Specialty: Latest Improvements in Cyanide 
Plants. 

Patented System of Pneumatic Agitation. 
Cable Address: Grocart, Mexico. 

Codes : Bedford-McNeill; A.B.C., 4th and 5th editions. 

Calle de Tiburcio No. 29, P. O. Box 2554, 
Mexico, D. F. 

GROVES, F. W., 
MINING ENGINEER, 

A thorough knowledge of Similkameen and 
Boundary Districts. 

"Pelnecton, British Columbia. 

J. W. H. HAMILTON. N. V. HANSELL. 
HAMILTON & HANSELL, 

MINING ENGINEERS. 

29 Broadway, : - . - New York. 
Cable: “Minemel,’”’ New York. 

HAMMOND, JOHN HAYS, 
CONSULTING ENGINEER, 

71 Broadway, New York. 
‘Code: Bedford-McNeill. 

HARDINGE, H. W., 
MINING AND METALLURGICAL ENGINEER, 

43 Exchange Place, New York City. 
Cable address: Halharding. 

Code: Bedford- McNeill. 

HARVEY, F. H,, 
MINING AND CONSULTING ENGINEER, 

Galt, California. 

HASSAN, A. A, 
MINING GEOLOGIST AND CONSULTING ENGINEER 

U. §S. Headquarters: 
61 Waldorf Court, Brooklyn, 

Canadian Headquarters: 

King Edward Hotel, Toronto, Ontario, Can. 

Geological Reconnaissances, Explorations and 

Examinations of Ore Bodies a Specialty. 

Any Code. Cable Address: “Asghar.” 

i & 

HAWXHURST, ROBERT, JR., 
MINING ENGINEER. 

1@-11 Austin Friars, London, E.C., Eng. General Manager 
Poderosa Mining Co. of Collahuasi, Antofagasta, Chile. 

Cable Address: “Hawkhurst.” 

HEBERLEIN, C. A., 

CONSULTING ENGINEER AND METALLURGIST. 

Santero No. 6. Zacatecas, Mexico. 

D. E. HELLER. H. J. WRIGHT. 

HELLER & WRIGHT, 
MINING AND METALLURGICAL ENGINEERS, 

ASSAYERS AND CHEMISTS, 
Douglas, - - - - - Arizona. 

HERZL, C. S., 
ENGINEER OF MINES 

4 & 6 Copthall Avenue, E. C., London, Eng. 
ables: Herzig, London. All Codes. 

ROB’T. T. HILL FREDERICK B. IRVINE. 

HILL & IRVINE, 
MINING ENGINEERS AND GEOLOGISTS, 

25 Broad St., New York. 
Cable Address; ‘‘Inquirendo.” Telephone, 1214 Broad. 

VICTOR G. HILLS. 
HILLS & WILLIS, 

MINING ENGINEERS 
McPhee Building, Denver, Colo., and Cripple Creek, Colo, 

Cable Address: “Hillwill.” 

FRANK G. WILLIS. 

HOAR, FREDERIC W., 
MINING ENGINEER AND METALLURGIST. 
Specialty—Copper. 10 years operating in 

Arizona and Southwesi. Code: Bedford-Mc- 
Neill. Superior, Arizona. 

HOBSON & CO., FRANCIS J., 
MINING ENGINEERS AND METALLURGISTS, 

Apartado 42, Guanajuato, Mexico. 

Cable: “Hobson.” Code: Bedford-McNeill. 

HOFFMANN, JOHN D., 
MINING ENGINEER. 

Room 319 First National Bank Bldg., 
Oakland, Cal. 

Cable Address : Tundra. 

HOFFMANN, ROSS B., 
MINING ENGINEER, 

Room 319 First National Bank Bldg., 
Oakland, Cal. 

Cable Address: Rosshof. 

HOFMANN, OTTOKAR, 
METALLURGICAL ENGINEER. 

Chloridizing Roasting, Hydrometallurgical Processes for the 
Extraction of Silver, including Cyanidation of auriferous 
Silver Ores, a special study. 

32165 E 28th St., Kansas City, Mo, 

HOGUE, R. L.,, 
MINING ENGINEER. 

Examinations and Explorations in Vexico. 
Moctezuma, Sonora, Mexico. 

Reference, Moctezuma Banking Company. 
Code: Bedford-McNeill. 

HOLLAND, CHAS. H., 
METALLURGIST AND ANALYTICAL CHEMIST. 

Examinations and Superintendence of Properties, 

P. O. Box 415, Auckland, New Zealand. 
Cable Address: “Reduction,’’ Auckland. Code: Moreing & Neal. 

HOLLAND, L. F. S., 
MINING ENGINEER AND MBTALLURGIST, 

Supt. of Mines and Power, Smuggler-Union 
Mining Co., Telluride, Colorado. 

HOLLIS, H. L., 

MINING ENGINEER AND METALLURGIST, 

1417 First National Bank Building, Chicago. 

HOLMS, W. L., 
METALLURGICAL Buegreme, R, 

Calle de Tiburcio No. 18 . O. Box 1172, 
Mexico, bd. . 

Cable Address: “Holms.”’ Code: Bedford-McNeill. 

HORSFALL, H. A. 

MINING AND MECHANICAL ENGINEER, 

69 Wall Street, New York. 

HUNT, ROBERT W., & CO., 

Bureau Inspection, Tests and Consultation. 

Chemical Analyses, Physical Tests. 

Inspections and Reports. 

1121 The Rookery, - - - - - Chicagé. 

66 Broadway, New York. 

Monongahela Bank Building, Pittsburg. 

31 Norfolk House, London. 

HUNTOON, LOUIS D., 
CONSULTING ENGINEER, 

Hammond Mining and Metallurgical 
nee 

Yale University . ew Haven, Conmh 

HUTCHINS, JOHN POWER, 

CONSULTING MINING ENGINEER. 

Cable: “Jakuch.” 52 Broadway, New York. 

Caries A. Hrpze, B, M. Prepenice B. Hyper, E, M. 
tallurgy. 

HYDER & HYDER, 
MINING AND METALLURGICAL ENGINEERS. 

Mining and Metallurgical Examinations, Surveys, 
Moctezuma, Sonoro, Mexico, 

IRWIN, FREDERIC, 
MINING ENGINEER. 

General Manager, Trade Dollar Consolidateé 
Mining Co., Dewey, Idaho. 

JANIN & SMITH, 

CONSULTING MINING ENGINEERS, 

619 Kohl Bldg., San Francisco. 

Cable: ‘“Diorite.” Code: Bedford-McNeill.. 

JENKS, ARTHUR W.,, 
MINING ENGINEER AND METALLURGIST 

900 Eighteenth Ave. North, Seattle, Wash. 

Cable: Jenks, Seattle. Code: Bedford-McNelll. 

JENNINGS, E. P., 
MINING ENGINEER, 

Salt Lake City, Utah. oO. 
Cable: Chalcoite, Salt. Lake. 

Code: Bedford-McNeill. 

Box 841. 

JOHNSON, R. D. O., 

MINING AND MECHANICAL ENGINEER, 

Mine La Motte, Mo. 

JUNIUS W. JOHNSON. 
JOHNSON & ENOS, 

CONSULTING AND MINING ENGINEERS. 
56 Quirk Bidg., +. 1583, Mexico City. 

Code edford-McNeill. 

HERBERT C. BNOS. 

JONES, CHARLES COLCOCK, 
CONSULTING MINING ENGINEER. 

Examinations and Reports. 
Late Mining Enginecr to the Mountain Copper Co,, Ltd, 

308 Henne Bldg., Los Angeles, Cal, 

KEMPTON, C. W. & P. B. McCOY, 

MINING ENGINEERS, 

Mining, Milling, Exploration. 

New York. 

“Macton,” New York. 

Western Union. 

29 Broadway, -- - - - 

Cable Address: 

Code: 
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KENNEDY, JULIAN, 
ENGINEER, 

The Bessemer Building, Sixth Street and 

Duquesne Way, 

Pittsburg, Pa. U. S. A. 

Cable address: “Engineer,” Pittsburg. 

KERR, MARK B., 
CONSULTING MINING ENGINEER, 

Room 626 Mills Building, San Francisco, Cal. 
Mining Development Work Outlined—Expert 

Work in Mining Litigation. 

KIRBY, EDMUND B., 
CONSULTING MINING ENGINEER 

AND METALLURGIST. 

701 Security Building, St. Louis, Mo. 

KLEPETKO, FRANK, E. M., 
CONSULTING ENGINEER, 

New York, and Lima, Peru. 90 West Street, New York. 

Cable Addresses, ‘Klepetko,” New York, ‘‘Klepetko,”” Lima, 

Codes, Lieber, Bedford McNeill, Etc. 

HENRY H. KNOX. 
KNOX & ALLEN, 

MINING AND METALLURGICAL ENGINEERS, 
82 Beaver St., New York. _ 

Cable address: ‘Allenox,’’ New York. 

JOHN H. ALLEN. 

KNOX, NEWTON BOOTH, 
MINING ENGINEER. 

Care Bewick, Moreing & Co., 

62 London Wall, London, E. C. 

KNOX, SCHLAPP & CO., 
MINING ENGINEERS AND METALLURGISTS, 

163-169 William Street, 

Melbourne, Australia. 

LAMB, MARK R., 

MILLING AND CYANIDING ENGINEER, 

Mexico, D. F. 

Post Box 1421. “Marklamb,” Mexico. 

Usual Codes. 

LAMONT, EUGENE M., 

408 Ideal Building, Denver, Colo. 

General Manager The Arizona Gold Mines Co., King- 

man, Ariz. The Raymond Consolidated Mines Co., 

Ohio City, Colo. 

T. J. LAWRENCE. Cc. G. MAYER. 

LAWRENCE & MAYER, 
MINING, METALLURGICAL AND CIVIL ENGINEERS 

Topia, Durango, Mexico. 
Cable Address: “Simigo.” Code: Lieber’s, 

LEE, HARRY A., 
CONSULTING MINING ENGINEER, 

Denver, Colo. 
Present Address: 

McCormick Block, Salt Lake City, Utah. 

LEFEVRE, HENRY F.,. 
MINING ENGINEER. 

Care John Hays Hammond, 
71 Broadway, New 

Cable address: Sobajor, New Yo 
Bedford-McNeill Code. 

+ 

York City. 
rk. 

LEGGETT & HELLMANN, 
CONSULTING MINING ENGINBERS. 

15 Broad Street - - New York City. 
Salisbury House London, B. C. 

Cables : Legmann. 

LIDNER;, P. G., 
MINING ENGINEER. 

Examinations, Reports, Management. 

130 Lexington Avenue, New York, N. Yo. 

LINNEY, W. H., 
MINING ENGINEER, 

502 Hyde Block, - - - Spokane, 
Code: Bedford-McNeill. 

Wash. 

LISBOA, M. ARROJADO R,, 
CONSULTING, MINING AND CIVIL ENGINEER, 
Rua Santos Dumond, No. 5, Petropolis, Rio de Janeiro, Brazil. 
Mining Examinations, Reports, Consultations. 

Cable Address: “Lisboa.” Code: Bedford-McNeilL 

LLOYD, R. L., 

METALLURGIST, 

25 Broad Street, New York. 

HAWLEY PETTIBONE 

C. LEB STRAUB 

BURDETT LOOMIS 

H. A. KIMBER 

LOOMIS-PETTIBONE COMPANY, 

ENGINEERS. 

Specialize in 

Design, Construction, Operation 

of 
Power, Fuel and Illuminating 

GAS PLANTS. 

2 Rector Street, - - - - - New York. 

LORING, FRANK C,, 
MINING ENGINEER, 

Home Life Building, Toronto, Ontario. 
Cobalt, Ontario. 

LORING, W. J., 
MINING ENGINEER, 

Australasian Representative, Bewick Moreing & Co., 
Melbourne, Australia. 

Cable Address: “Loring, Melbourne.” Codes: Moreing 
&Neal, Bedford-McNeill, Lieber, Western Union. 

LYON, EDW. W., 
CONSULTING AND MINING ENGINEER, 

276-278 Benbow Arcade, Lock Box 73, 
Greensboro, - North Carolina. 

MacDONALD, BERNARD, 
MINING ENGINEER. 

Cyanidation of Silver Ores and Plant 
Construction. 

Guanajuato, Mexico. 

MACFARLANE, JAS., 

MINING ENGINEER. 

_. Room 604, 42 Broadway, New York. _ 

MATTAIR, L. H., 
MINING AND CIVIL ENGINEER, 

Examination and Reports. Thorough knowledge of Cobalt 
District. Address Cobalt and Haileybury, Ont. 
New York Address: Room 1004, 346 Broadway. 

MAYNARD, GEORGE W., 
CONSULTING MINING AND METALLURGICAL 

ENGINEER, 

Rooms 40 to 50. No. 20 Nassau St., New York 

McCARDELL, P., M.E., 
U. S. MINrRAL SURVEYOR. 
Examinations and Reports, 

Kingman, Arizona. 

McCASKELL, J. A, 

MINING ENGINEER. 

Care McCornick Bros., 

71 Broadway, New York. 

McCLELLAND, J. F.,, 
MINING ENGINEER, 

Box 1066, Palo Alto, California. 
Code: Bedford-MeNeill. 

MERRILL, CHARLES W., 

METALLURGIST. 

Precious Metal Ores Tested and Processes 

Devised, Mills Designed, Installed and Oper- 

ated. Licenses issued for Merrill Classifica- 

tion, Treatment and Precipitation Patents. 

143 Second Street, - San Francisco, Cal. 

MESSITER, E. H., 
ENGINEER, 

Care Robins Conveying :Belt Co., 
Tassaic, N. J. 

R. B. Mitpon. 

MILDON & RUSSELL, 
MINING ENGINEERS. 

Examinations, Reports, Management 

Code: Bedford-McNeill. Nacozari, Sonora, Mex. 

B. E. Russsun 

MILLER, W. CLAYTON, 
MINING ENGINEER, 

General Manager Federal Mining & Smelting 
Company, Spokane, Washington. 

MINARD, FREDERICK H., 
MINING ENGINEER 

Trinity Bldg., 111 Broadway, New York. 
Denver Office, Equitable Bldg. 

Cable: ‘‘Frednard,’’ New York. Code: Bedford-McNeill, 

MOODY, BURDETT, 

ENGINEER OF MINES, 

Fay Building, Los Angeles, Gal. 

MORROW, JOHN T., M. 5. £. E, 

CONSULTING ENGINEER, 

27 Pine Street, New York. 

MUDD, SEELEY W., 
MINING ENGINEER, 

1001-2 Central Bldg. - Los Angeles, Cal. 
Code: Bedford-McNeill. 

NAHL, ARTHUR C.,, 

CONSULTING ENGINEER, 

Triunfo, Baja California, Mexico, 

NEWMAN, BRUNO, 
CONSULTING ENGINEER, 

Manager “Minas El Tabor y Anexas,” 
Asientos, Ags., Mexico. 

NASON, FRANK L., 
GEOLOGIST AND MINING ENGINEER. 

Development, Examining and Reporting om 
all kinds of Mines and Mining Properties. 

Telephone 5562-16. West Haven, Conn. 
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NICHOLS, HORACE G.,, 
MINING EXNGINERR, 

Manager Ymir Gold Mines, Ltd, 
Ymir, B. C. 

NICHIOLS, RALPH, §&. M. & c. E, 
CONSULTING ENGINEER. 

Bpectal attention given to designing, construction and manage- 
ment of alimes treatment and cyanide planta, 

94 North Lake Street, Aurora, Il. 

NICHOLSON, FRANK, 

CONSULTING ENGINEER, 

806-310 Miners Bank Bldg,, Joplin, Mo. 

NOYES, WILLIAM S., 

MINING ENGINEER, 

819 Mills Bldg., San Francisco, Cal. 

BE. FR. OLcorT, 

OLCOTT & CORNING, 
CONSULTING MINING AND METALLURGICAL 

» ENGINEERS 
36 Wall St., New York. Cable: “Kramolena.” 

Cc. R. CORNING, 

PACKARD, GEORGE A., 

METALLURGIST AND MINING ENGINEER. 

nO Congress Street, - - Boston, Mass. 

PARKER, J. 1 
MINING ENGINEER. 

PrP. O. Box 665, Victoria, B. C. 

PARROTT. Ty Ss. G84 F:o.S. 
MINING AND CONSULTING ENGINEER, 

178 Exploration Bulldings, Johannesburg, South Africa 

Cable “‘Parophite."’ Codes:Bedford-McNeill and A.B.C, ,OthKdition, 

PEARSE, KINGSTON & BROWNE, 
6 MINING ENGINEERS AND MANAGERS, 

Worcester House, Walbrook, London, EF. Cy 

and at Mills Bldg., New York, U.S. A. 

Cable: “Undermined.”’ Bedford-McNeill Code, 

Agents in all the principal mining centers. 

PECK & CO., FRANCIS J,, 

MINING, CHEMICAL AND 
METALLURGICAL ENGINEERS. 

Chemists, Assayers. 
Chemical and Vhysical Tests. 
BUREAU OF INSPECTION 

Railroad Supplies, Foundry Supplies and 
Products. Cement. 

Chemical and Physical Testing Laboratories, 
731-735 Williamson Bldg., Cleveland, Ohio. 

PERRY, O. B., 

MINING ENGINREER, 

71 Broadway, New York City. 

PETERS, EDWARD D., 
MINING ENGINEER AND METALLURGIST. 

Address all Letters and Telegrams, 
38 Percival St., Dorchester, Mass. 

Cable address: “Peters,”” Boston. 

PETERSON, BERT., 
MINING ENGINEER, 

P. O. Box 5, Santa Barbara, 
Chihuahua, Mexico. 

PHILLIPS, WM. B., 
MINING, METALLURGY, CHEMICAL 

ENGINEERING. 
507 Brown-Marx Building, 

Birmingham, Alabama. 

PLUMB, C. H., ; 
CIVIL AND MINING ENGINEER. 

Reports on Lead, Zinc and Coal Properties. 

10-11 McKinley Bldg., Joplin, Mo. 

POMEROY, WM. A., 
MINING ENGINEER, 

General Manager, Lustre Mining and Smelting 
Co., and Compania Minera Lustre, 

Santa Maria del Oro, Durango, Mexico. 

PRICHARD, W. A,, 
MINING ENGINEER, 

Apartado No. 1060, Mexico City, Mex. 
Cable: “Parallel-Mexico City. 

PRITCHETT, C. W., 
MINING ENGINEER, 

2735 Boulevard F, Denver, Colorado. 
Specialty—Examinations in Mexico. 

PROBERT, FRANK H., 
CONSULTING ENGINEER AND MINING GEOLOGIST 

819-820 Central Bldg., Los Angeles, Cal. 

Codes: Western Union and Bedford-McNeill. 

PURINGTON, C. W., 
Mine VALUER, 

McPhee Bidg., Denver, Colo. 
20 Copthall Avenue, London, EK. C. 

Cable: “Purington.” 

RAINSFORD, RALPH S&., 
MINING ENGINEER, 

Care Argonaut Mining Co., 

Jackson, Amador Co., Cal. 

RAYMOND, ROSSITER W., 

MINING ENGINEER AND MBETALLURGIST 

29 West 39th Street, New York. 

REID, GEORGE D., 
MINING GECLOGIST AND ENGINEER. 
Mine Examinations and Reports. 

238 Equitable Bidg., Denver, Colo. 
Code: Bedford-MecNeill. 

RICE, JOHN A., 
MINING ENGINEER, 

19 Mills Bldg., El Vaso, Texas, 
Code: Bedford-McNeill. 

RICHARDS, ROBERT HE., 
ORE DRESSING. 

Massachusetts Institute of Technology, 

Boston, Massachusetts. 

RICKARD, HAROLD, 
MINING ENGINEER 

Mines Examined. 

Zacetecas, Mexico. 

P, paP. Ricketts, E.M., Ph.D. Joun H. Banxs, E.M., Ph.D, 

RICKETTS & BANKS, 
MINING AND METALLURGICAL ENGINEERS, 

104 John St., New York. 
(See Page 40) 

RIORDAN, D. M., 
es CONSULTING ENGINEER. 

Mining Investigations especially carefully 
made for responsible intending investors. 

42 Broadway, New York City. 

RITTER, ETIENNE A,, 

MINING ENGINEER AND GEOLOGIST, 

Colorado Springs, Colo. 

ROBINSON, CYRUS, 
ISNGINEER. ° 

Smelting, Power and Mining Plants, 

82 Beaver St., New York. 

ROGERS, ALLEN HASTINGS, 
CONSULTING MINING ENGINEER 
an teen ee AND METALLURGIST, 

a ye me - New York, 
Cable Address: Alhasters, New York. 

ROGERS, E. M., 

CONSULTING MINING EXNGINERR, 

82 Broadway, - - - New York, N. Y 

$$ 

RUTLEDGE, J. J., pu. p., 
MINING ENGINEER AND GrOLOGIST Specialties—Coal, Iron and Pyrites Surface Prospecting, Diamond Drilling, Mine uipment. 
213 Courtland St., Baltimore, Md. 

a) 

SAMWELL, N., 
MINING AND METALLURGICAL ENGINEER 

Consulting Engineer to the Burma Mining Burean. 
Cable: Minement., Rangoon, Burma. 

Codes: B. MeNeills, Liebers & Bromhalls, 

SANDERS, WILBUR E.,, 

MINING IENGINERR. 

709 Union Trust Bdg., .Los Angeles, Cal, 
Code: Bedford-McNeill. 

TS 

SCARBOROUGH, F, W,,, MA:8. 0: By MAT ME My 
M.A. 6. M. EB. 

CONSULTING ENGINEER, 
816 Mutual Bidg., Richmond, Va. 

Railroads, Bridges, Structures, Coal Mining 
lropositions, ete. 

SUCnIcmie, F. A, 

METALLURGIST AND MINING ENGINEERS. 

Ilelena, Montana. 

SCHROTER, GEO. A., 
MINING ENGINEER, 

Denver, Colorado. 
111 Broadway, New York. 

Code: Bedford-McNelll. 

SEARS, STANLEY C.,, 
MINING ENGINEER. 

The Benito Juarez Mines Company, 
Apartado 12, Salinas, S. L. P., Mexico. 

SEMPLE, CLARENCE CARLETON, 
Vice-President and Manager, 

Santa Rita Mining and Exporting Company, 

Bluefields, Nicaragua, C. A. 

SHARPLESS, FRED’K F, 
CONSULTING MINING ENGINEER, 

with the Consolidated Mines Selection Co., Limited, 
of London. 62 Broadway, New York. 

Cable Address: “Fresharp,”’ N. Y. Bedford-McNetll Code. 

SHAW, JOSEPH J., 
MINING ENGINEER. 

Prevention and control of fire in sulphide ore bodies # spectal- 
ty. (Now with United Verde Copper Company.) 

Jerome, Arizona. 

SHAW, S. F., 
MINING ENGINEER, 

Mine and Mill Examination and Consultation 
Practice. 

Pasadena, Cal. 

SIEBOTH, ALFRED C.,, 
MINING ENGINEER 

Management, Examination and Development of Mines in the 

Southwestern and Mexican Fields. Bedford-McNeill Code, 

Florence, Arizona. 
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SIMONDS & BURNS, 

MINING ENGINEER, 

60 Wall Street, - - - -- New York. 

SIZER, F. L., 
CONSULTING MINING ENGINEER. 

Specialty—Mine Examinations. 
IIelena, Montana, 

FRANKLIN W- SMITH. GHORGB A. LAIRD. 

SMITH & LAIRD, 

CONSULTING MINING ENGINEERS, 

Work in Mexico a specialty. 

Bisbee, Arizona. Bedford-McNelll Code. 

SNEDAKER, JAMES ANGUS, 
MINING ENGINEER, 

850 Equitable Bldg., Denver, Colo., U. 8. A. 
Cable address: ‘“Snedaker,’”’ Denver. 

Codes: Western Union and Bedford-McNeill. 

SPILSBURY, E. GYBBON, 
CONSULTING, CIvIL, MINING AND 

LURGICAL ENGINEER, 
45 Broadway, - New York. 

Cable address: “Spilroe,’”’ New York. 

METAL- 

SPURR & COX, (Incorporated) 

CONSULTING SPECIALISTS IN MINING 
165 Broadway, New York. 

Branch Offices: 304 Boston Building, Denver, Colo. 
Room 401, No. 32 Cinco de Mayo, 
Mexico City, Mexico (P. O. Box 2707). 

Cable: Spurcox. Code: Bedford-McNeill. 
Managment and Operation, Exploration and Develop- 

ment of Metal, Oil and Coal Lands, Recommendations 
for Development of Mines, Geological and Topographi- 
cal Surveys, Metallurgical Engineering, Mine Examin- 
ations, Sampling and Drafting. 

STADELMANN, G., 
CONSULTING MINING ENGINEDR. 

Apartado 529, 
Guillermo Prieto No. 63, 

Mexico City. 

STANFORD, RICHARD B., 
MINING ENGINEER. 

Manager The Siempre Viva Mines, 
Bluefield, Nicaragua, Central America. 

Code: Bedford-MecNeill. 

STAVER, W. H., 
MINING ENGINEER, 

Mine Manager, 

Permanent Address: Freeport, IIL 

STEBBINS, ELWYN W.,, 

MINING ENGINEER, 

19 Mills Bidg., San Francisco, Cal. 

STEVENS, W. A., 
Formerly of Idaho, now operating in Nevada. 

Address: Carmel Ave., Piedmont, Cal., 
and Goldfield, Nevada. 

STONESTREET, GEO. D., 
MINING ENGINEER, 

Mining and Metallurgical Costs Investigated 
and reported upon. 

45 Broadway, New York. 

52 Broadway, 

STOW, AUDLEY H., 
CONSULTING MINING ENGINEER. 

19 years’ steady practice in West Virginia and Kentucky. Construc- 

tion, Inspection, Mining Reports, Surveys, Mapping, Estimates. 

Maybeury, West Virginia. 

STURGIS, EDWARD B., 

MINING ENGINEER. 

307 East 17th Street, - - 

SUSSMANN, OTTO, pu. p., 
MINING ENGINEER, 

620-621 Judge Bldg., 

New York. Salt Lake City, Utah. 

SUSTERSIC, FERDINAND, 
CONSULTING MINING ENGINEER 

AND METALLURGIST. 
Twenty years’ successful experience in management of mines and 
metallurgical plants in Mertco, P.O, Box 333, Guadalajara. Jal, 
Mexico, A. B.C, Code, Fifth Edition. Bedford-McNeill’s Code. 

TAY s;.E. A. Ee, 
MINING ENGINEER, 

San Blas Distrito de Fuerte, Sinaloa, Mexico, 
Via Nogales, Ariz. 

THAYER, B. B,, 
MINING ENGINEER, 

Room 2000, 42 Broadway, New York, N. Y. 
Code : Bedford-McNeill. Cable address : Reyaht. 

Cc. HENRY THOMPSON. 

THOMPSON & GILLIAM, 
MINING ENGINEERS, 

Examinations and Reports on Mines. Best bank references. 
Codes: Moreing & Neal, Bedford-McNefll. Cable Address: 

“Thogil,’’ 609 Union Trust Building, Los Angeles. 

TIMMONS, COLIN, 
MINING ENGINEER, 

Examinations and Exploration 

Taxco, Guerrero, 

in Mexico, 
Mexico. 

TOLL, RENSSELAER H.,, 

MINING ENGINEER, 

Boston Bldg. - - 206 Denver, Colo. 

J. B. Tomiinson. B. N. Nortox. 

TOMLINSON & NORTON, 
CONSULTING, MINING AND CIVIL ENGINEERS 

Thoroughly familiar with mining conditions in Republic of 
Mexico. Codes: Bedford-McNeill, A. B, C. Com. 

Offices: 307 and 308 Guaranty Trust Building, El Paso Texas. 

TOWNSEND, ARTHUR R., 
MINING ENGINEER. 

Mines Examined and Reported On. 
52 Broadway, New York. Telluride, Colo. 

Code: Bedford-McNeill. 

TREADWELL, JOHN C.,, 
Assistant General Manager, 

Mexican Crude Rubber Company, 
Coahuila Mining and Smelting Company, 

Viesca, Coahuila, Mexico. 

LANE C. GILLIAM. | 
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TRENT, L. C., 
CONSULTING MINING ENGINEER, 

Manager Cal. Mineral Land Co., 
East Auburn, Cal. 

Oable Address: “‘Lamartine,”’ Auburn, Cal. 

TURNER, H. W., 
MINING GEOLOGIST AND ENGINEER. 
Management, Exploitation and Sampling of Mines. 

Room 709 Mills Bldg., San Francisco, Cal. 
Code: Bedford-McNeil! 

EEO 

TYRRELL, J.:5:, 
MINING ENGINEER. 

Explorations undertaken in remote districts. 
9 Toronto Street, - - - Toronto, Can. 

VAN DREVELDT, E., 

CIVIL AND MINING ENGINEER. 

P. O. Box 91, Parral, Chihuahua, Mexico. 

VAN LAW, CARLOS W., m.£, 
General Manager, The Guanajuate Reduction 

and Mines Co., 
Guanajuato, Gto., Mexico. 

Silver Mines and Silver Cyaniding. 

VON LEER, I. WAYNE, Mem. {0 oO 
MINING AND CIVIL OPERATING ENGINEER. 

Specialty—Economic Management. 

52 Front St., New York. 

WADE, WM. ROGERS, 
CONSULTING ENGINEER, 

Superintendent Azure Mining Company. 
Tyrone, Grant Co., New Mexico. 

WARD, HOWARD R., 
MINING ENGINEER 

Examinations and Reports. 

Grass Valley, California. 

H. S. WASHINGTON. J. VOLNEY LEWIS. 

WASHINGTON & LEWIS, 
MINING GEOLOGISTS AND PETROGRAPHERS. 
Room 3010 Singer Building, New York. 

Phone: 3168 Cortlandt. Cable; ““Waslew.” 

R. B. WATSON, E. M. WM. WATSON, E. M., M. B 

WATSON & WATSON. 
CONSULTING MINING MNGINEERS, 

25 Broad Street, 
New York. 

WEISS, R. ALVIN, 
MINING ENGINEER. 

Room 103, 40 Exchange Place, New York. 
Codes: Western Union, Bedford-McNeill. 

Code Word: ‘“Gneiss.”’ 

WELSH, NORVAL J., 
MINING ENGINEER, 

San Antonio, Texas. 
Specialty: Sampling and Reporting on Mex- 

ican Mines. Code: Bedford-McNeill. 

WENSTROM, OLOF, 
MINING ENGINEER, 

113 Devonshire St., Boston, Mass. 

Cable: Olavo. Code: Bedford-McNeill. 
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WHEELER, H. A., 
MINING ENGINEER, 

610 Pine Street, St. Louis, Mo. 
Cable: ‘““Wah,”’ St- Louis. 

WILEY, W. H., . 
MINING ENGINEER, 

367 South Bonnie Brae Street, 
Los Angeles, Cal. 

WILSON, ALFRED W. G., 
ENGINEER AND GEOLOGIST. 

Jpecialty: Applications of Geology to Engineering and Mining 
problems. Examinations, Reports, Surveys. 
Code: Bedford-McNeill. 197 Park Avenue, Montreal, Canada. 

WOOD, GEORGE R., 
ELECTRICALMINING ENGINEER. 

Complete Electrical Coal Mining Plants. 
Estimates, Examinations and Reporta. 

Bell Phone. 1672 Grant. 1207-8 Park Bldg., Pittsburg, Pa. 

WORCESTER, S. A,, 
MECHANICAL ENGINEER. 

Specialty: Design of Hoisting and Ore-han- 
dling Plants. Mill Design. 

Vector, Colo. 
Cable, Saw. Code: Bedford-McNeill. 

WORD, WILLIAM F,, 
MINING ENGINEER, 

Helena, - - - - - Montana, 

WRIGHT, LOUIS A., 
MINING ENGINEER, 

Globe, Arizona. 

Code: Bedford-McNeill. 

YEATMAN, POPE, 
MINING ENGINEER, 

165 Broadway, New York. 
Code: Bedford-McNeill. 

YUNGE, GUILLERMO, 
MINING ENGINEER, 

Specialty—Reports on Copper and Gold Mines; 
Santiago, Chile. 

ZALINSKI, EDWARD R. 
MINING ENGINEER. 

University Club, Salt Lake City, Utah. 
Mining Geology. Examination of Undeveloped 

Property. 

DIRECTORY OF ASSAYERS AND CHEMISTS. . 

BETTLES, MATHEZ & COMPANY, 
CusTtoM ASSAYBRS AND CHEMISTS, 

158 South West Temple St., 
Salt Lake City, Utah. 

A. F. Bardwell, Manager. 

E. C. GRICE. EH. M. BUSS. 

BOISE LABORATORIES CO., 
ASSAYERS, METALLURGISTS, CHEMISTS. 

P. O. Box 585, - - ov Boise, Ida. 

BURLINGAME, E. E,, & CO., 
Established 1866. 

ASSAYERS AND CHEMISTS, 
Dealers in Gold and Silver Bullion, 

1736-88 Lawrence St., sof Denver, Colorado. 

CRITCHETT & FERGUSON, 
(Successors to Hughes and Critchett) 

ASSAYERS AND CHEMISTS, 
Umpire and Control a Specialty. El Paso, Tex. 

PHELPS, DODGE & COMPANY 
SELLING AGENTS OF THE 

Copper Queen Consolidated Mining Co., Detroit Copper Mining Co. 
of Arizona, Moctezuma Mining Co. United Globe Mines. 

Electrolytic Copper, Wire Bars, Plates, Ingots, and Cathodes, and 
P. D, Co., Casting Copper, 

Cor. Cliff and John Streets, New York. 

Roland E. Bruner & Co. 

MINE 
AND MINING INVESTMENTS. 

Anaconda Arizona Mining Co. 

EBERENZ, GEO. B., 
Assay Office and Chemical Laboratory, 

Junction Victoria and Union Avenues, 
Pueblo, Colorado. 

HANKS, ABBOT A,, 
ASSAY OFFICE, CHEMICAL LABORATORY, 

Control and Umpire Assays, Supervision of Sampling at Smelters. 
425 Washington Street, San Francisco, California, 

Opposite U. 8S. Custom House, 

Locale. M. Kino, James W. Howson, 
Consulting Metallurgist. Chemical Engineer, 

KING METALLURGICAL 

( Formerly Simonds & King ) LABORATORI ES, 

8. E. Corner Second and Minna Streets, San Francisco, 
Complete Ore Testing — Assaying — Analyses, 

KYLE, T. D., & CO., 
ASSAYERS AND CHEMISTS, 

Samples by Mail Receive Prompt Attention. 
Mill Tests of All Kinds. 

P. O. Box 626, Leadville, Colo. Telephone 22. 

LEONARD & ROOT, 
ASSAYERS AND CHEMISTS, 

1744 Broadway, Denver, Colorado. 

McILHINEY, PARKER C., Ph.D., 
ASSAYER AND CHEMIST, 

7 East 42nd Street, . - New York. 
Metals and Car Lots of Ore Sampled. 

PETROLOGICAL LABORATORY, 
W. HAROLD ‘TOMLINSON. 

Microscopic Analysis of rocks, ores, gangues, eto, 
Micro sections of rocks, minerals and cement. 

44 EI. Walnut Lane, Germantown, Pa 

WOOD, HENRY E., & CO., 
ASSAYERS. 

Ore tested in carload lots. Write for Circulars. 
1784 Arapahoe St., Denver, Colo. 

INCORPORATE IN ARIZONA. 
LEAST COST, GREATEST ADVANTAGES. 

Transact business anywhere. 
stock, paid in anything of value. 
Stockholders exempt from liability IP OUR FORM IS USED. President Stoddard, former 
Secretary of Arizona, practically created the great incorporating business here. Laws, 
blank forms and By-Laws free. 

Notax. No stock subscriptions required. Any kind of 
No statement or books required for public inspection, 

Companies incorporated same day we receive reasonable 
deposit on account and telegram, stating name, capital and number of shares. 

S 

P A 

JAMES L. NORRIS, 
Established 1869. 

Member Patent Law Association 

Counsellor in Patent Causes 
Solicitor of American and Foreign 

REFERENCE: ANY BANK IN ARIZONA 

STODDARD INCORPORATING COMPANY, Box 8, PHOENIX, ARIZONA. 

TENT S$ 
OVER 30 YEARS’ 
ACTIVE PRACTICE 

Information sent free on request. 
F and Fifth Streets, 

WASHINGTON, D.C. 

CORRESPONDENCE SOLICITED AND 

PROMPTLY HONORED. 

Missouri. Kansas City, 
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THE SOLVAY PROCESS CO., 
MAR je SYRACUSE, N. Y. 

fe AND 

DETROIT, MICH. 
MANUFACTURERS OF 

SODA ASH fo all com- 

mercial tests. CAUSTIC 
SODA in all tests. 

MONO-HYDRATE CRYSTALS 3 1b.=2%4 Ibs. Sal Soda 

SNOW FLAKE CRYSTALS 3 ib.=2 Ibs. Sal Soda. 
SOLE AGENTS 

WING & EVANS, INC., 
22 William St., New York. 

WE WANT YOUR GOLD 
Prompt returns made on Placer Gold, Gold Retorts, Amal- 
gam, Rich Ores, Cyanide Precipitates and all kinds of Gold 
and Silver cleanups. 

RELIABLE ASSAYS 
Gold 75 cts. Gold and Silver $1.00 
Lead 75 cts. Gold, Silver and Copper 1.50 

OGDEN ASSAY CO., 1536 Court Place, Denver, Colo. 

St. Joseph Lead Company 

Pig Lead 
5 Nassau Street, New York 

PEYTON CHEMICAL COMPANY, 
PURCHASERS AND SMELTERS OF 

COPPER, GOLD & SILVER ORES, ETC., 
MANUFACTURERS OF ACIDS: 

Smelter and Works at Peyton, Conra Costa Co., Cal. 

Rooms 657 and 658 Mills Bldg. 

P. O. Martinez. 

SAN FRANCISCO. CAL. 

Granby Mining and Smelting Company 
PRODUCERS OF 

Pig Lead = Spelter 
Quality Absolutely Uniform 

ST. LOUIS = - NEW YORK 
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BERWIND-WHITE COAL MINING COMPANY, 
Proprietors, Miners and Shippers of 

Berwind’s Standard Eureka, Berwind’s New River and Berwind's 
ocahontas Smokeless Steam Coals, also of the 

Ocean Westmoreland Gas Coal. 
OFFICES: New York, No. 1 Broadway. Philadelphia, Betz Building, Broad St., and South Penn 
Square. Boston, No. 50 Congress St. Baltimore, Keyser Building. Chicago, Fisher Building. 
SHIPPING WHARVES: New York, Eureka Pier, Harsimus, Sixth St. Jersey City. 
Philadelphia, Greenwich Point. Baltimore, Canton Piers. Newport News and Norfolk, Va. 
EUROPEAN AGENTS: Cory Bros. & Co,LtTp., No.3 FENCHURCH AVENUE, LONDON, E. C. 

Castner, Curran & Bullitt Sole Agents 

C. C. B. POCAHONTAS COAL, 
An Unequaled Steam Fuel 

Main Office: Arcade Building., | South 15th St., Philadelphia, Pa. 
BRANCH OFFICES: 1 Broadway, New York; 50 Congress 8t., Boston, Mass.; Citizens Bank 
Building, Norfolk, Va.; Terry Building, Roanoke, Va.; Old Colony Building, Chicago, Ill.; 
Neave Building, Cincinnati, Ohio; 4 Fenchurch Ave,, London, England. 

SLIPP-BUTLER COMPANY 

Ore and Metal Selling Agents 
52 WALL STREET, NEW YORK 

We have open orders for Bismuth, Tin, Arsenic and Vanadium Ores, 
Copper Matte and Bullion. 

Specialty made of rare and complex materials of all kinds. 
Cable Address—“SLIPBUTLER.” Any Code. 

Hegeler Brothers 
SMELTERS OF AND MANUFACTURERS OF 

Spelter Sulphuric Acid 
DANVILLE, ILLINOIS 

SPECIALTY — SMELTING OF COMPLEX ORES* 
Highest prices paid for Ores, Concentrates, Bullion, Mattes, Slags, Sulphides, 

Residues, etc., containing, separately or in combination, the metals 

COPPER, SILVER, GOLD AND LEAD 
Send trial lots, samples or analyses, with particulars of quantities available, to 

Elliott’s Metal Co., Ltd. Pemry, Copper Works, 
* Burry Port, South Wales. 

Also at BIRMINGHAM, LIVERPOOL, MANCHESTER and LONDON. 

EXCELLENT SAMPLING FACILITIES, ADVICE AND ASSISTANCE GIVEN 
AS TO CONCENTRATION UF ORES. 

THOS. 8. WALTEMEYER CODES { Western Union Bedford McNeill 

WALTEMEYER & WOLCOTT 
PRODUCERS OF VANADIUM ORES 
Correspondence With Consumers Solicited 

MAIN OFFICE,. BOULDER, ‘COLORADO 

CHAS. A. WOLCOTT 

AMERICAN ZINC, LEAD and SMELTING CO., 
PRODUCERS OF 

Ay 
BRAND 

CANEY, KANSAS 

SS 
EXECUTIVE OFFICES: 

55 Congress St., 

‘ Boston, - = Mass. 

High Grade SPELTER 
and Zinc & Lead Concentrates. 

SELLING AGENTS 

L. Vogelstein & Co., 

42 Broadway, 

Buyers of New York 
ZINC ORES 

MINES: 

SMELTERIES: Carterville, Oronogo 

Caney and Dearing Webb City and Duenweg, 

KANSAS MissourI. 

: 

; 
F 
{ 
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Beer, Sondheimer & Co. THE 

American Metal Co., Lta. 

52 Broadway, NEW YORK. 
Sole Agents of 

» ° 320 Security Bldg., 420 Empire Bldg., National Zinc Company ST. LOUIS. DENVER. 
Works at Bartlesville, Oklahoma 

Ores and Mattes 
Metals 

Copper & Lead Bullion 
Mattes 

Bullion European & Mexican Representatives: 
Ore Henry R. Merton & Co., Ltd., London. 

Ss Metallgesellschaft, Frankfort-on-the-Main. 

Compania de Minerales y Metales, 

New York Office, 42 Broadway Mexico City and Monterrey. 

United States Smelting, Refining 
and Mining Company 

UNITED STATES SMELTING CO., Custom Copper and Lead Smelters, BINGHAM JUNCTION, UTAH. 

MAMMOTH COPPER MINING CO., Custom Copper Smelter, KENNETT, CALIFORNIA. 

UNITED STATES METALS REF. CO., Custom Copper Smelter and Refinery, CHROME, NEW JERSEY. 

UNITED STATES METALS REF. CoO., Custom Electrolytic Lead Refinery, GRASSELLI, INDIANA. 

CIA REAL DEL MONTE, PACHUCA, MEXICO. 

INTERNATIONAL METALS SELLING CO., NEW YORK. 

Purchase, Smelt or Refine 
All kinds of Ores and Concentrates, Copper Matte or Bullion, Lead Bullion, Dore Bars, 

Metallurgical Products. 

PLEASE COMMUNICATE WITH THE NEAREST OFFICE. 

OFFICES 

42 Broadway, New York City. Dooly Block, Salt Lake City, Utah. 
Kennett, California. Pachuca, Mexico. 
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Le. VOGELSTEIN BENJAMIN HIRSCH E. G. HOTHORN 
Special Partner 

L. VOGELSTEIN & COMPANY, 
42 BROADWAY, NEW YORK 

scents ron Aron Hirsch & Sohn, Halberstadt, Germany 
GENERAL AGENTS FOR SELLING AGENTS FOR 

United States Metals Refining ¢ Co. American Zinc, Lead & Smelting Co. 
Chrome, N. J. Grasselli, Ind. Caney and Dearing, Kansas 

Copper, Argentiferous and Auriferous Copper, Mattes and Bullion, Lead, Tin, Antimony, Spelter 

The BALAKLALA SMELTER os924%ira 2 
NOW READY TO RECEIVE ORES ae eee eee Pas 

Purchasers of ORES, MATTE and CONCENTRATES Glo Fi eux Smelting 
s Bes 7 & matone pele for both ete pot aes gente ious Soe PS ‘* 

very facility for accurate and economical sampling melter locate per iY f W Fe 
on main line of Southern Pacific Company at CORAM, SHASTA e inin or! N 
COUNTY, CALIFORNIA. Write for Tariff Sheet to pas 

Balaklala Consolidated Copper Co., Coram, California Buyers, Smelters and Refiners of 

eel. eit h'd 1 ee eee Pe ey selva te teee ee tesetare 

Mountain Copper Company, Ltd. Ores, ee and Bullion 
Point Lewis Sampling and Reduction Works, near Martinez, Cal. 
Electrolytic copper, gold and silver refiners. le Ma i ng ri fe) 11 N * Ww J er Ry e Nf 

Producers of M. C. Brand high grade electrolytic copper. 

Buyers of gold, silver and omer ores ; copper mattes, concen- Raa Beant. Beit Ny sees Satie eat 
rnace pro 

Gaenens oe - New York Office, 

Office, 150 Pine Street, San Francisco, Cal. ete Baa eee Hudson Term. Bldgs.; 30 Churoh St. 

American Smelting & Refining Co. 
BUYERS OF 

GOLD, SILVER, LEAD AND COPPER ORES, 

MAT TES, BULLION AND FURNAGE PRODUCTS. 

REFINERS OF 

GOLD, SILVER, LEAD AND COPPER. 

Manufacturers of COPPER SULPHATE. 

DANIEL GUGGENHEIM - - ~- President 

BARTON SEWELL - Vice-President GENERAL OFFICES 

EDWARD BRUSH Vice- President and Asst. to Pres. 

S.W.ECCLES Vice-President in charge of Traffic 1 65 B toa dw ay & N ew Vork C { ty 

W. E. MERRISS = a Secretary 
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Pennsylvania 

Smelting Company 

Purchasers of Lead, Silver and 

Gold Ores, Concentrates, Lead 

Bullion, Lead By-Products. 

Office: Pittsburg, Pa. Works: Carnegie, Pa. 

St. Louis 
Smelting & Refining 

Company 
Buyers of Lead Ores, Concentrates, 

Slags and Base Bullion. 

620 Frisco Building, St. Louts, Mo. 

Illinois 
Zinc Company, 

Manvfacturers of Spelter, Sheet Zinc and 
Sulphuric Acid, 

PERU, ILLINOIS. 

Eastern Sales Agent, W. FISHER. 

83 and 83 Fulton Street, New York City. 
Telephone, 139 Beekman. 

LEDOUX & Co. 
NEW YORK 

SAMPLE and ASSAY ORES 
and METALS 

s@ Independent Ore Sampling Works at the Port of 
New York. Only two such on the Atlantic Seaboard. 

We are not Dealers or Refiners, but Receive Consignments, 
Weigh, Sample and Assay them, selling to highest bidders, 
obtaining advances when desired, and the buyers of two 
continents pay the highest market price, in New York 

ds, cash against our certificates. 

Laboratory and Office: 99 JOHN STREET 

LEDOUX & CO. Also Analyze Everything. 
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THE 

Tyee Copper Company 
LIMITED 

Purchasers and Smelters of Copper, 

Gold and Silver Ores. 

Smelting Works at Ladysmith, Vancouver Island, 

Head Office 

Board of Trade Building, Victorta, B. C. 
P. O. Box 665. 

The Consolidated 
Mining and Smelting 
Co. of Canada, Ltd. 
Smelters and Refiners. Purchasers of alf 
classes of Ores. Producers of Fine Gold and 
Silver, Base Bullion, Copper Matte, Pig 
Lead, Lead Pipe, Antimony and Bluestone. 

Offices, Smelting and Refining Dept., Trail, British Columbtlas 

Douglas Copper Company 
42 Broadway, New York City { 

Producers of D. C. C. Brand 
Electrolytic Wire Bats, Cakes, Ingots and Slabs 

Selling Agents—The American Metal Co., Ltd. 

WORKS: 
Pacific Smelting & Refining Co. 
(Compafiia Metalurgica y Refinadora del Pacifico 8. A.) 

Fundicion, Sonora, Mexico. 

Buyers of all ores and products containing Copper, 

Silver and Gold. 

ATTHIESSEN & WEGELER ZINC COMPANY, La Salle, Ill, 
Special sizes of Zinc cut to order. Rolled Battery Plates. 
Selected Plates. for Etchers'’ and Lithographers’ Use.  Se- 
lected Sheets for Paper and Card Makers’ Use. Stove and 
Washboard blanks. 

SMELTERS OF SPELTER 
AND MANUFACTURERS OF 

SHEET ZINC AND SULPHURIC ACID 
Zines for Leclanche Battery. 

C. PASS & SON, Ltd., BRISTOL, ENGLAND, 
a 

Soft Pig Lead, Ingot Copper, Antimonial Lead, Tin Alloy and Antimony Alloys. 

BUY 
Dross or Residues Containing Tin, Copper or Lead. 

HIGH PRICES PAID FOR TIN ORES. 
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CYANIDE-PLANT EQUIPMENT 
Manufactured and Furnished 

We manufacture tanks of all sizes and description. We use the famous California 

Redwood only—the most durable of all woods available for such purposes. Our stock of 

Redwood is the largest on the coast—all thoroughly air dried. You are assured your tanks 

will not be built of deadened kiln-dried lumber if manufactured by us. 

Redwood Manufacturers Company 
Office, 916 Balboa Building Send for Catalog No. 3 San Francisco, Cal. 

Tecan Meas: leon ide Males. 
Stand ard Pattern 

Stronger and Heavier than any regular Iron Body 

Valves on the market. Furnished in a variety of types 

and sizes, both Screwed and Flenged, and with or with- 

out By-Passes, as ordered. All parts interchangeable. 

Have removable Raised Seats; and the stuffing-boxes 

can be repacked when valves are wide open and under 

pressure. Write for Catalogue. 

Jenkins Bros., New York, Boston, Philadelphia, Chicago, London. 

ST. LOUIS, MO. 
BRANCH 76 WARREN ST. N: 

‘WIRE ROPE AND 
AERIAL WIRE ROPE 

TRAMWAYS. | 

We picture a tramway having acapacity of 300 tons every ten hours, and this capacity may be doubled, if 

desired, by simply adding buckets. Write for Catalog No. 8 and estimate. 



Sullivan Air Drill in a Cripple Creek Mine. 

ullivan Rock Drills 
Drilling speed and repair expense are the items which have the 

largest influence on the cost of ground-breaking. Judged on this 
basis, Sullivan Drills are more economical than any others. 

The American Record for tunneling in hard rock was made 
with Sullivan 3-in. drills in January, 1908. During that month 
one heading of the Gunnison Irrigation Tunnel (10 x 12 feet), in 
Colorado, was driven 449 feet, through hard granite. 

Sullivan Drills have been in use by the Government engineers 
on this project since April, 1908. 

CATALOGUE 260 

AIR COMPRESSORS HAMMER DRILLS DIAMOND CORE DRILLS 
COAL CUTTERS HOISTS 
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