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ST. JOSEPH LEAD CO.’S SHAFT NO. 8 AND RIVERMINES POWER PLANT, IN THE FLAT RIVER AREA OF THE 
SOUTHEAST MISSOURI DISSEMINATED LEAD DISTRICT 

The Mining Districts of Joplin and 
Southeast Missouri—V™ 

By H. W. KITSON 

Southeast Missouri produces 35% of the lead in 

the United States, and has increased its yield 
54% since 1913. Of the output, the Flat River 

and Fredericktown sections produce 90 and 

10%, respectively, from low-grade disseminated 

lead deposits, which occur as metasomatic re- 

placements interstratified with the nearly hori- 

zontal lower beds of an unmetamorphosed 

east Missouri district is best conceived by a com- 

parison of its mineral production with that of 
Joplin and other districts in the United States and 
foreign countries. In 1917, Southeast Missouri pro- 
duced 204,869 tons of lead, or 35% of the total domestic 

r “HE magnitude of mining operations in the South- 

Part fe ae from Part Iw’ Des. BS. 1917; ret II, Feb. 23, 1918; 
ne Topae pink nan pe ” ng Practice and Operating Costs 

Cambrian dolomite. The orebodies at Bonne 
Terre have been worked continuously. through 
joint, fissure and bedded deposits from the sur- 

face to a depth of 375 ft.; those at Flat River 

and vicinity are mostly at depths of 400 to 500 

ft. The open-stope and columnar-pillar method 

of mining prevails throughout the district and 
affords a good extraction at a low cost per ton. 

output of the United States, and, including foreign im- 

ports, the relative proportion was 32 per cent. 
In point of base metallic tonnage, the production from 

Southeast Missouri compares favorably with that from 

the Joplin district, which in 1917 yielded 40,575 tons 

of lead, or 7% of the domestic output, and 290,945 tons 

of spelter—a total metallic output of 331,520 tons. 

Both districts produce a practically pure base metal, the 

silver content in the ores being commercially negligible, 
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and average prices in 1917 for lead and zinc differed 

only by 8.721c. and 8.813c. per lb., respectively. 

In 19138, the world production of lead amounted to 
1,120,000 metric tons.’ Of this total the United States 

contributed 395,000 tons, of which 133,000 tons was 

produced from Southeast Missouri. In the same year, 

Spain produced 203,000 tons; Germany, 181,000 tons, 

and Australia, 116,000 tons. In 1917 the rate of pro- 

duction of lead from Southeast Missouri had increased 
by 54% over the 1913 output, thereby excelling the 

normal output of Germany before the war. 

FLAT RIVER AREA PRODUCTIVE OF 90% OF LEAD FROM 

SOUTHEAST MISSOURI 

The productive area in Southeast Missouri, as shown 

in Fig. 1, is mainly in the vicinity of Flat River, St. 
‘Francois County, and is locally known as the “Lead Belt.” 

It is situated 60 miles south of St. Louis and 225 miles 
in a northeasterly direction from Joplin. This section 
accounts for about 90% of the total production from 

the district, the remainder coming mostly from the 

vicinity of Fredericktown,’ Madison County, 25 miles 

further to the southeast, with relatively smaller amounts 

from Washington and Ste. Genevieve counties. 

The Southeast Missouri district lies on the eastern 
side of the Ozark uplift, about 40 miles west of the 

Missouri River, toward which the drainage system of 

the area is directed. Elevations in the Flat River sec- 
tion vary from 700 to 800 ft. above sea level. At Big 
River the valley has been eroded to an elevation of only 
610 ft., but in the southern part of the district the St. 
Francois Mountains attain elevations of 1800 ft. Over 
most of the productive area the surface is gently rolling, 

affording but few good gravity millsites. The rainfall 

amounts to about 40 in. a year, and water from under- 

ground sources is plentiful for milling purposes. Nor- 

mally, the winters are mild, but the summers are in- 

variably hot and humid. a 

The stratigraphic features of the district’ are sim- 

ple and consist of Cambrian sedimentaries deposited 

near shore in an ancient shallow sea unconformably 

upon an eroded pre-Cambrian granite, of which much 

of the material constitutes the later formations. The 

granite basement and its overburden of sedimentaries 
slope downward radically from the St. Francois Moun- 

tains, at which point they have been relatively elevated 

over a comparatively small area by faulting, and stand 

exposed at the surface by erosion. 
The La Motte sandstone directly overlies the granite, 

with a thickness ranging from 200 to 300 ft. This 

formation is conglomeratic at its base and dolomitic near 

its upper contact, and decreases gradually in thickness 

as the central granite core or ancient shore line is ap- 
proached. 

Overlying the La Motte with conformity, the next 

.formation above is the Bonne Terre, which is eco- 

nomically the most important in the district. Buckley‘ 
gives the following description: 

The Bonne Terre formation consists chiefly of dolomite 
with thin laminz or beds of shale and beds of chloritic, occa- 

“The Mineral Industry,” Vol. XXIII. 

“Eng. and Min. Journ.,” Vol. 105, No, 2, p. 65. 

*“Geology and Mineral Deposits of the Ozark Region.” By H. 
A. Buehler, Bull, 130, A. I. M. E. 

*Missouri Bureau of Geology and Mines, Vol. IX, Part L By 
E. R. Buckley. 
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sionally arenaceous, dolomite. The upper and lower parts 
of this formation are quite uniformly interstratified with 
shale, while the middle portion contains only occasional 
thin leaves of shale between the beds. There is generally 
an absence of stratification planes, but the bedding planes 
are well defined and reasonably persistent. The position of 
most of the bedding planes has been determined by thin films 
of shale and of abrupt changes in the texture of the dolomite, 

The bedding planes are frequently smooth and level, but 
more often they are rough and wavy. A pivot or pinnacle- 
like surface is not uncommon. There has evidently been 
more or less solution and deposition along the bedding, as 
a result of which some of the adjacent beds are attached 
and others are free. The coalescing of two bedding planes 
through the feathering out of an intervening bed occurs fre- 
quently in the lower part of the formation. Occasional ex- 
amples of cross-bedding have been observed in the mines, 

Overlying the Bonne Terre conformably in order of depo- 
sition are the Davis shale, with a maximum thickness of 160 
ft., the Derby and Doe Run dolomites, with a thickness of 
100 ft., and the Potosi cherty dolomites, having a thickness 
of 300 ft. 

Within the productive area, faulting of the Block Moun- 
tain type has relatively elevated the lower formations, and 
erosion has either entirely denuded the Bonne Terre near 
its former upper contact or has left it with but a relatively 
thin cover of Davis shale. All formations have a slight dip 
to the southwest, modified locally by faulting and gentle 
anticlinal and syncline folding. This folding varies often at 
different horizons of the Bonne Terre within the same areas, 
and appears to be the result of deposition upon the uneven 
granite floor and to solution, rather than lateral dynamic 
stress. 

JOINT PLANES AND FAULT ZONES HAVE IMPORTANT 
INFLUENCE IN ORE DEPOSITION 

The Bonne Terre dolomite is characterized by exten- 
sive jointing, and several definite systems have been 

recognized, of which some are marked by their persis- 

tence and broad openings. Fracture and solution chan- 

nels have been formed which at some points extend con- 

tinuously from the surface to the sandstone below, and 

such undoubtedly had an important influence on deep 

ore deposition. Joints and fracture planes are found 
both open and filled with clay, and underground cir- 

culating waters have developed caves and sink holes. 

The surface clays are the alteration product of the 

eroded Davis shale, and in places these have been pro- 

ductive of galena in the early days of mining. Joint- 

ing appears to occur in zones, and evidence has been 

found in the mines which indicates a series originating 

at the base of the formation. 

Faulting is more in evidence in the Flat River dis- 
trict than at any other mining area of the Ozark region. 

The faults are of the normal or gravity type, and con- 
tiguous blocks, as shown in Fig. 2, have been displaced 

so as to form a step-like series bounded by the fault 
The major system of faulting antedates 

the genesis of the ore deposits, which orebodies, how- 

ever, have been subsequently faulted by a minor series. 

The main fault of the immediate district has a dis- 
placement of 120 ft. and strikes northeast and south- 

west, passing through Big River north of Bonne Terre, 

as indicated in Fig. 2; and a subsequent series to the 

south has a strike northwest and southeast. Minor 

faults occur with north-south and east-west strikes. As 
shown in Fig. 2, this Big River fault has lowered the 

Davis and overlying formations on the downthrow side 

to the level of the outcropping Bonne Terre dolomite. 

Faulting has had an important effect in guiding un- 

derground circulation, and in the Flat River district has 

created a basin-like condition by which seepage from 
the surface has formed a reservoir of mineral-bearing 

solution over the previous La Motte sandstone, favor- 
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able to deposition in the dolomite channels by slow in- 

filtration. 

Geologists favor the theory of ore deposition from 
solutions of surface origin, as explaining the genesis of 

all ores in the Ozark region, with the exception of the 

hematite deposits and argentiferous lead veins in gran- 

ite. The Davis. shale forms an impervious barrier to 

ascending or descending solutions, and the disseminated- 

lead deposits have been found only where the Bonne 

Terre formation outcrops at or lies close to the surface, 

the shale having been completely or largely eroded over 

such areas. The marked absence of metamorphism of 

the sedimentaries, the presence of numerous under- 

ground water courses and subterranean caves, and de- 

posits of galena in surface clays have generally been 

accepted as irrefutable proof of this origin of the ore. 

In Southeast Missouri the lead has been deposited 
by matasomatic replacement of the dolomite. There ap- 

pears to have been little or no secondary enrichment or 

formation of oxidized ores. Deposition appears to have 
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favored the darker carbonaceous beds, and little ore is 

found in the lighter-colored part of the formation. In 

general, the ore is found in the lower horizons of the 
Bonne Terre disseminated through the dolomite and 

shaly portions, and there is little if any marked brec- 

tiation, as commonly exists in the Joplin district. 

Where oxidation has occurred, it has been slight and 

the rocks have in general retained their dark color. 

Leaching, when there is any, appears to have been com- 

plete, and perfect casts of the original galena are some- 

times to be seen. In general, the lateral limits of the 

orebodies are not sharply defined, but fade gradually 

into the wall rock, decreasing in grade from the richest 

portions at the center, except where bounded by joint 

or fault planes. In many cases, there is a vertical dis- 

placement in ore horizons on each side of a joint plane 

where no movement has occurred. Such a condition is 

undoubtedly due to preferential replacement in certain 

favorable portions of the dolomite beds. 

The lead deposits of Southeast Missouri are confined 

mainly to the Bonne Terre dolomite and to independent 

areas that have been productive in the upper portion 

of the La Motte sandstone near the contact of the two 
formations. The lead ores originally mined were 

found in masses and pockets in the residual surface 

clays overlying the Bonne Terre and close to the eroded 

Davis shale. These deposits, though rich, were not ex- 
tensive, and, although highly productive at one time, 

are relatively unimportant at present. Such deposits 

often extended downward into the dolomite, following 
fissures and joint planes and extending along the 

bedding planes, but seldom attaining a depth of greater 

than 50 or 60 ft. At Bonne Terre, however, in the 

northern part of the district, the lead deposits have 

been followed from the surface to the La Motte sand- 

stone. 
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The most important deposits of the district are the 

low-grade disseminated lenses or sheets in which galena 

replaced dolomite along certain horizons parallel to 
stratification planes in the lower beds of the Bonne 

Terre. -The main zone of ore deposition appears to oc- 

cur at short distances above the sandstone contact, as 
shown in Fig. 3. Some of these orebodies have widths 
of 800 ft. and frequently extend irregularly for a half 

mile or more. The orebodies vary in thickness from a 

few feet up to over a hundred feet, but the average 
range is probably from eight to twenty feet. Laterally, 
these orebodies spread out irregularly, and their posi- 
tions, owing to local variations in grade, as shown by the 

outline of areas stoped in Fig. 3, indicate the favorable 
channels of original ore deposition. The trend of the 

long axis of the Bonne Terre orebody lies with a north- 

east strike somewhat parallel to the Big River fault. 

In the southern part of the district the orebodies appear 
to lie parallel to each other, with a southeast trend 
parallel to the faulting zones in that area. Minor 

MREBTRR. BONNETERRE 

GEOLOGICAL NORTH-SOUTH SECTION THROUGH FLAT RIVER, SOUTHEAST MISSOURI DISTRICT 

series of orebodies often overlie or underlie the first 

series at distances varying from 10 to 80 ft., as shown 

in Fig. 4, and constitute in such mines second and third 

levels. A small proportion of the lead ore mined— 
probably not 1%—comes from deposits in the La Motte 

sandstone and carbonaceous shaly dolomite along the 

contact. 

DAILY PRODUCTION OF FLAT RIVER MINES 20,000 Tons 

OF ORE 

In 1917 the Flat River district mined and milled 
about 20,000 tons of ore per day. The principal com- 

panies, in the order of their productive capacities, are 

the St. Joseph Lead Co., with a 2400-ton mill at Bonne 
Terre, a 2000-ton mill at Leadwood, and a 4200-ton mill 

at Rivermines; the Federal Lead Co., which has a 5000- 

ton concentrator at Flat River and a 3000-ton plant at 

Elvins; the St. Louis Smelting and Refining Co. (The 

National Lead Co.) with a 2500-ton mill at St. Francois, 

and the Desloge Consolidated Lead Co., which has a 

1500-ton mill at Desloge. The Baker Lead Co. has a 

500-ton mill at Leadwood, and the Boston-Elvins Lead 

Co. mined about 10,000 tons in 1917, which was con- 

centrated at the mill of the St. Louis Smelting and Re- 

fining Co. 
The mines at Fredericktown are among the oldest in 

the country, and the famous old Mine La Motte has 

been a producer for many years. The limestone cap 

overlying the La Motte orebody is being stripped by 

steam shovels preparatory to mining the low-grade dis- 

seminated-lead deposit by opencut methods. This work 

is being done by the Missouri Metals Corporation, which 
is erecting a 1500-ton mill to concentrate this ore. The 

Federal Lead Co. operates the Catherine mine under 

option, and a 600-ton mill treats this ore at La Motte. 

This property was producing in 1917 from disseminated- 
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jead deposits similar to those at Flat River, but late in 

the year operations were discontinued pending more 

favorable economic conditions. The Missouri Cobalt 

Co. has a 300-ton mill at Fredericktown; and the Ein- 

stein mine, 12 miles west, has a 25-ton mill treating 

tungsten and argentiferous ‘lead ore. In 1917 the Fred- 
ericktown mines produced from 2000 to 3000 tons of 

lead ore per day. Concentrators have been constructed 

and are nearing completion for the treatment of copper- 

cobalt-nickel ores that have been opened up. Such de- 
posits have been found both in the sandstone and shaly 
dolomite. 

The Flat River district is served by the Mississippi 

River & Bonne Terre Railroad, the tracks of which ex- 

tend from Doe Run through to Elvins, Rivermines, Flat 

River, St. Francois, Desloge, Bonne Terre, Big River, 

and Herculaneum and terminate at Riverside. This 

road is cwned by the St. Joseph Lead ‘Co., which has a 

smeltery at Herculaneum, but all the traffic for the dis- 

trict, consisting of freight, ore, and concentrates, is 

transported over this line. The St. Louis, Iron Moun- 
tain & Southern Railway, which has been absorbed by 

the Missouri Pacific Railway, connects Riverside with 

St. Louis and Potosi. The Missouri Pacific also connects 

the district by two lines to southern points, and the 

lllinois Southern Railway connects St. Francois with the 

Mississippi River and Illinois coal fields. Perryville 

and other eastern Missouri points are connected with 

Farmington, the St. Francois County seat, by the Cape 

Girardeau Northern Railway. The Federal Lead Co. 

ships concentrates to its smeltery at Alton, and the St. 

Louis Smelting and Refining Co. has a smelting plant at 

Collinsville, Illinois. 

SIMILARITY OF MINING METHODS PREVAILS IN DISTRICT 

Mining conditions and methods throughout the dis- 

trict are similar in essential features and differ but 

little in detail. Orebodies are found and explored by 

diamond drilling, and subsequently are developed by 

vertical shafts sunk through the main ore level, which 

ranges at depths in various parts of the district from 

350 to 500 ft. The orebodies in, the main lie from 40 

to 50 ft. above the La Motte sandstone, and shafts are 

sunk at a point in the area most convenient for drain- 

age and tramming grades, as indicated by diamond 

drill holes. Skip pockets and sumps are cut below the 

track level, and orebodies that exist either above or 

below this level are connected by raises or winzes. The 
ground, whether in ore or country rock, is prevailingly 

hard and of good standing quality, and little or no 

timbering is necessary except for chute sets, manways 

and in the shafts. Timber in the latter is used only 

for stulls between compartments to support guides and 

ladderway equipment. Stopes are worked laterally, 

following the ore for the full height of the breast, 

leaving columnar pillars for support of the roof at in- 

tervals, depending upon the local strength of the back, 
grade of ore, and convenience in laying track. The 

method of drilling and advancing a breast varies with 

the height of the heading. Where the height is higher 

than that of a drill column, an advance heading is car- 
ried close to the roof, and the ore below the drift is 

taken out in a series of stepped benches descending to 

the main track level. The broken ore is shoveled into 
cars and trammed by hand or mule to the main haul- 
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ageway, where it is picked up in trains by a motor end 

drawn to the shaft. 

The St. Joseph Lead smeltery, at Herculaneum, has 
a total capacity of 100,000 tons a year, and reduces the 

concentrates from the company’s mills at Bonne Terre, 
Rivermines and Leadwood. The company produced in 

1917 from its 20 shafts a larger tonnage than the rest 

of the district combined. Power is furnished from the 

new Rivermines turbine plant, which has a capacity of 

6000 k.w. and supplies 6600 volts to all the company’s 

mines and mills. A low-cost slack coal fuel is used, and 

electric power is transmitted over a triangular circuit 

connecting with the auxiliary power plants in reserve at 

each of the three mills. This system provides a possible 
concentration of power at any point from any source 

along the line. 

At Bonne Terre, Shaft No. 1 is located at the 2400- 

ton mill. The bulk of the tonnage is hoisted through 

this shaft, though a small tonnage is received on rail- 

road cars from Shaft No. 2. Shaft No. 1 has a depth of 

180 ft., has two compartments and is equipped with two 

2.4-ton skips, which dump directly into the mill bin. 

The main haulage level at Shaft No. 1 is at a depth 

of 180 ft. The skips are loaded from chute pockets 38 

ft. below this level, and these chutes are equipped with 

air gates of the vertical cut-off type, which operate 

through a slot in the chute lip below the ore stream. 

All the ore from this mine is hoisted to the surface from 

the 180 ft. main haulage level. Trains of 20 one-ton 

cars, coupled with link chains, are drawn to the shaft 

by Porter compressed-air locomotives. These locomo- 

tives are charged with air at 850 lb. pressure, and one 

charge will haul 20 tons one-half mile. 

SoLID-Box TYPE CARS HAVE ADVANTAGEOUS FEATURES 

Cars are of the solid-box type mounted rigidly on 

trucks. The bodies are 2 ft. deep and have a square 

bottom with an area of 11 sq. ft. The wheels are 

equipped with Whitney Wonder roller bearings, for a 

24-in. gage track of 30 lb. rails. The coupling chains 

are attached to the ends of a drawbar, which is a solid 

casting with a hook at each end, and is fastened rigidly 

to the bottom of each car. 

The shaft station has a three-track arrangement. 

The cars are dumped into the skip loading pocket by 

means of two tipples or dumping cradles, described in 

the Engineering and Mining Journal of Dec. 1, 1917. 

Trains back in on either of two outside tracks, which 

at the station have a down grade toward the pocket. 

The station tenders unhitch the cars, and after unload- 

ing one by one at the tipples, return them to the central 

track, which has a slight down grade away from the 

pocket. This system is capable of rapid unloading 

where a small-size car is used. The gateless feature 

eliminates all trouble and delay incident to jamming 

of levers and catches, spilling or overturning. The cars 

and their auxiliary equipment can be made at the com- 

pany’s machine shops and foundry at a _ reasonable 

cost, and few repairs have been found to be necessary. 
The mine at Bonne Terre is opened up by stopes and 

workings from the surface to a depth of 375 ft. At 
80-ft. intervals sub-haulage levels, connected to the main 

motor-haulage level by raises or winzes, are equipped 

with the same type of car drawn by mules. At each 
sub-level above the motor level, dumping cradles similar 
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to those used at the shaft pocket are installed. These 
raises in general have a zig-zag course from sub-level to 

sub-level. Such inclines minimize the tramming dis- 

tances on each level according to the various relative 

horizontal projections of the orebodies on the various 

sub-levels and help to break the fall of the ore. 
The mine workings below the 180 ft. level are con- 

nected by. low inclined winzes equipped with single-drum 
hoists which raise and lower the cars. A 30° incline 

from a point near Shaft No. 1 connects to workings 90 

ft. vertically below the 180 ft. level. Ore was mined 

from around this incline, but these workings are now 

abandoned and act as a sump. One inclined winze has a 

length of over 200 ft. and an inclination of 30°. A 

FIG. 3. 

drift from the bottom connects over half a mile distant 

to another 200 ft. incline at 45° which connects to the 

375 ft. level near Shaft No. 2, about one mile north of 

Shaft No. 1. The output from Shaft No. 2 is about 140 
tons per day of one shift. The ore mined at present is 

mostly of the chloritic type, occurring close to the La 

Motte sandstone, and operations are confined mainly 

to old workings. This ore has a thickness of from 9 

to 12 ft., and levels have been opened at 400 ft., 450 ft. 

and 500 feet. 
The mule barns at Shaft No. 1 are all on the 180 ft. 

level, and at the end of each shift the mules from the 

various sub-levels descend through the old stopes and 

connecting workings over well-trodden trails resemb- 

ling those on steep mountain sides. The orebodies at 

Bonne Terre extended without regularity from the sur- 

face to the 375-ft. level or to the contact with the La 
Motte sandstone. In the early days the ore mined ran 

as high as 40% lead, and only the highest grade ore 

was extracted. The St. Joseph Company at present is 
mining over 75% of the tonnage from Bonne Terre from 
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old workings, taking out pillars, stripping above and 

below old stopes and extending laterally into the low- 

grade walls. The ore now mined yields an average of 
2% lead, but the grade as broken varies from 1 to 3%, 

The ore occurs in horizontal layers in the dolomite, with 
disseminated galena between layers. There are, be- 

sides, large bodies of purely disseminated ore. The ore 
breaks from the solid rather fine. Individual lumps are 
hard and tough and consist mostly of magnesian lime- 

stone. There is some chalcopyrite in the ore, the iron 

content amounting to about 5%. Concentrates from the 
Bonne Terre ores contain from two to three ounces 
of silver per ton, 0.4% copper and 9% iron. 

The orebodies are often stepped up or down varying 
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PLAN AND SECTION OF TYPICAL MINE, FLAT RIVER DISTRICT OF SOUTHEAST MISSOURI 

distances, as followed in mining, owing to local fault- 
ing. Some stopes are 136 ft. in height from floor to 

back and some only 25 to 50 ft. wide. Orebodies parallel 

‘to the bedding planes generally have considerable lati- 

tude, but vary in height from 8 to 25 ft. Individually 

and collectively the orebodies are irregular, and as 

the mineralization is erratic, the ore grade is subject 

to considerable local variation. 
In virgin ground, heading and underhand stoping 

methods have been adopted and are similar in principle 

to methods to be described in more detail presently. Ex- 
ceedingly deep orebodies are mined by underhand meth- 
ods in horizontal slices from top to bottom. Besides 

many minor faults occurring throughout the orebody, 

open water courses are frequently tapped. Old pillars 

are robbed and in many cases are reclaimed altogether 

by stoping out a horizontal slice at the top and sub- 

sequently shooting down the whole pillar and block- 

holing large fragments. 

Ingersoll-Rand and Sullivan plugger type drills have 

been adopted throughout the district. These drills are 
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used unmounted or mounted with a 24-in. screw feed, 

and either wet or dry. When mounted in high stopes, 

extensible 24-in. columns are used. Extensions are 

made by means of threaded sleeve joints. The rose bit 
is used altogether at Bonne Terre, and holes are drilled 

10 to 16 ft. deep. Du Pont Red Cross powder of 40% 

strength is used for blasting. The ground cannot be 
sprung as at J oplin, and therefore holes are not cham- 

bered. Air pressure is supplied at 80 Ib. gage at the 
mains. Brow or back holes ara drilled in mining strips 

of ore left in the backs of old stopes. Such holes are 
drilled with pluggers mounted on extensible columns, 

and they are pointed at an angle to the back and are 

generally 16 ft. deep. Steel is sharpened at a shop on the 

180-ft. level. 

GooD VENTILATION MAINTAINED 

Ventilation all through the mine is good, although 
there are no strong air currents. A dozen or more open- 

ings to the surface through old shafts create a suffi- 

cient natural draft, and no fans are necessary. The men 

enter the mine through a stairway in a vertical shaft 

used solely for this purpose, but are hoisted on a cage 

at a third shaft which handles only men and supplies. 

A 500-gal. motor-driven centrifugal pump is stationed 

at the sump near Shaft No. 1, and a 400-gal. pump at 
Shaft No. 2. A third pump of 400 gal. capacity is sta- 

tioned near old Shaft No. 7, and the total water handled 

at present is only about 1300 gal. per minute. 
The mine is worked two 8-hour shifts per day, but 

hoisting continues for three shifts at Shaft No. 1, which 

has a capacity of 2750 tons per 24 hours. Owing to 

the nature of operations about 48 tons of ore is broken 

per machine shift, which is somewhat higher than at 

mines working in virgin ground. About one ton of ore 

is broken per stick of powder. 

FLAT RIVER DEPOSITS IN STRUCTURAL BASIN 

In the Flat River area the mineralization appears to 

‘be confined to the sandstone basin, the limits of which 

have been rather well defined by contour data obtained 
from diamond drilling. Within the area of this basin 

the orebodies appear to have a northwest-southeast 
trend parallel to each other. The explanation of this 
condition is to be found in the more or less well-defined 

fault zones shown in Fig. 1. The shale is not always in 

the lower part of the basin, and the ore is not always 

deposited in connection with the shale; and no gen- 

erally accepted theory as to ore occurrence has been 

formulated with sufficient exactitude to serve as a guide 

to exploration. Within the orebodies, the successive 

precipitation of lead, zinc, copper and iron is often 

found to occur in the reverse order or without any ap- 

parent order of succession. Rich ore is sometimes found 

at synclines and sometimes at anticlines. In general, 

the dip is to the west, but local faulting and gentle 

folding cause variations. Orebodies usually occur near 

the older faults and are themselves faulted, with dis- 

placements that range from 7 to 20 ft. Folding is 

often strong enough to carry the ore above or below 

the main level to such an extent as to necessitate work- 

ing from sub-levels by raises or inclined winzes. 
Six shafts are tributary to the St. Joseph Lead Co.’s 

Rivermines 4200-ton mill. St. Joseph company’s Shaft 

No. 3 is equipped with cages. Some shafts in the dis- 
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trict are equipped with skips and over-head cages and 

one shaft has an auto-motor hoisting equipment. All 

the hoisting is from one level. At the Federal Lead Co.’s 

Shaft No. 12, a pocket of 300-ton capacity has been cut 
for a depth of 38 ft. below the main level, together with 

a sump and pump station. This sump receives the 
drainage from auxiliary pumps installed in the lower 

stopes, where some ore occurs close to the sandstone. 

Cars are nearly all of the same type as those used at 

Bonne Terre. On the cage, these cars rest upon a false 

track bottom which has a rectangular area equal to the 

gage and wheel base of the cars. This section is cut 

out of the center of the main deck. When the cage rests 

on the station chairs, the false bottom is raised level 

with the track of the main deck and station, but when 

the cage is lifted from the chairs, the false-bottom drops 

relatively with the car two or three inches below the 

main deck, thereby preventing movement of the car 

along its track during hoisting by effectively blocking 

the wheels fore and aft. This is another advantageous 

feature, in connection with this type of car, conducive 
to rapid hoisting. The cars are hoisted to the top of 

the loading bins at the surface, where there is a pair 

of dumping cradles, operated by two tenders. From the 
bins railroad cars are loaded and the ore is transported 

by locomotives to the mill at Rivermines. 

MAIN HAULAGE LEVEL AT 475 FT. DEPTH 

The haulage level from St. Joseph Shaft No. 3 is 
475 ft. below the surface, the horizon of the main ore- 
body; and conditions are altogether fairly well repre- 

sentative for the district as a whole. 

The station at this shaft is equipped with three 24-in. 

tracks which handle the cars as received in trains drawn 

by gas-motor haulage locomotives. At some of the 

mines, electric haulage equipment has been. installed. 
The central track has a slight down grade toward the 

shaft, and from it the loaded cars are trammed by sta- 
tion tenders to the cages. The empties are returned 

on either of the side tracks, which are sunk below the 

main track level to give the proper down grade away 

from the shaft. 

HAULAGE LEVELS ESTABLISHED FROM DIAMOND-DRILL 

DATA 

From the shaft station a haulage drift has been 

driven 7 ft. high and 8 ft. wide. The elevation of this 

level was established from diamond-drill data, and the 

station track elevation thus predetermined by making 

proper allowances for an upgrade drift away from the 

shaft. This elevation was selected as nearly as pos- 

sible according to the average of the lowest points in 

the main orebody. The slight effect of anticlines and 
synclines in the orebody is disregarded for the sake 

of an efficient haulage system, and any ore that occurs 

below the track level is stoped subsequent to the comple- 

tion of its upper portion. 
The main haulage drift after reaching the orebody 

follows its general trend through the longitudin~! cen- 

ter. Drifting and stoping operations may be conducted 

simultaneously, stopes being opened up laterally from 

the main drift by leaving wall pillars between and a 

sufficient lag in stoping operations behind the heading 

in the haulage drift to avoid conflict of operations. 

With the exception of a few drifts that are driven 
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through the dolomite, connecting the shaft with the 

main and outlying orebodies, and raises or winzes con- 

necting upper and lower orebodies at other horizons, 

there is comparatively little development through bar- 

ren country rock. Most of the ore is developed in the 
course of stoping, the general limits of deposits only 

having been roughly predetermined by diamond _drill- 

ing. Diamond drills, however, do not give dependable 

outlines, and the cuttings from rock drills are watched 

closely as the faces of stopes are advanced. 

In drifting, rounds are invariably drilled by pluggers 

mounted on columns. The wide drift section and the 

flat stratification of the dolomite have developed an 

advantageous side-cut system of drilling rounds. Most 

of this work is done on contract, one shift drilling and 

the next shoveling. Each round is alternately drilled 

from a set-up near one corner of the heading, all holes 
being drilled radially from the column 4-ft. deep. 

Twenty holes are generally drilled per round and pull 

about 32 feet of ground. 

HEAVY WATER FLOWS CAUSED BY DRIFTING THROUGH 

SANDSTONE 

There is little or no ore in the sandstone in this sec- 

tion of the district, though there is sometimes an oc- 

currence of ore in the dolomite close to the contact. In 

drifting, the unevenness of the sandstone floor often 
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FIG. 4. SECTION OF TYPICAL FLAT RIVER MINE, SHOW- 

ING RELATION OF MAIN AND UPPER ORE LEVELS 

TO THE LA MOTTE SANDSTONE 

necessitates driving through this formation. While 

driving, such headings are invariably wet, and a veri- 

table shower follows the heading, lasting for several 

weeks or until the formation in the vicinity is drained. 

This causes a considerable flow of water along the drifts, 

which cannot be handled by a ditch, as the amount of 

loose sand would soon fill it up and render it useless. 

Such headings are avoided where possible on this ac- 

count. In drilling, water reservoirs are frequently 

tapped, and for a time there is often a considerable flow. 

Such reservoirs eventually become drained, but until 

such time work is often necessarily suspended. 

Where the main heading is driving through ore, 

lateral crosscuts are driven at intervals and throw 
switches are put in the main track. The motors draw 

the cars to and from the stope headings where conven- 

ient, but in most cases mules also have to be used sup- 

plementary to the main level haulage, as well as on 

sub-levels above, where such exist. 
The height of a stope breast is 7 to 8 ft. The 

breast and underhand bench method of advancing faces 

is used throughout where the face of ore is greater 

than 8 ft. high. Breast holes are drilled from 8 to 10 

ft. deep, depending upon the height of breast. In all 

cases where the ore is high, the breast heading is driven 

at the top of the orebody. Stope holes are invariably 

drilled down, although lifters are sometimes drilled 

under the bench when the stope is mucked clean, which 

is seldom the case at the time drilling starts. High 
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stopes are advanced in steps, the breast of each bench 
lying on a general incline of about 60 degrees. 

Each round in a stope breast pulls about 34 ft. of 

ground horizontally and is drilled with three holes at 

an angle to the face. To gain greater breaking ef. 

ficiency in plan, stope headings are advanced with a 

serrated outline. Three holes are used and the central 

hole is drilled a few inches closer to the face than either 

the upper or lower. In blasting, the center hole is get 

off first, which relieves the burden from the other two, 
thereby securing greater breakage than is otherwise 

possible. Stope holes are drilled down, and the face is 

advanced in 8 to 10-ft. benches. These benches are 

drilled and blasted in order from top to bottom as the 

face advances. 

Plugger-type drills with a pneumatic feed, and rose, 

Carr and bull bits are in general use. Where hollow 

steel is used, the holes at the bits are sometimes placed 

in the side instead of in the center. Extension columns 

are used up to 25 ft. in length, and 60 to 80- Ib. air pres- 

sures are maintained. 

As a rule, the bulk of the ore is shoveled only once, 

the shots being so placed at the various benches that the 

ore is thrown to the track floor of the stope. The long- 

handled round-point shovel is preferred, the ore being 

shoveled from a rough bottom. One of the companies 

in the district is using five Meyers-Whaley shoveling 

machines with success. A power shovel of another 

make had been tried out a few years ago by one of the 

large companies without much satisfaction, but the 

conditions of the trial were not conducive to the best 

results. Power shovels at present are solving or will 

solve to a great extent the labor problem, and stoping 

conditions are especially favorable to their use. 

As at Bonne Terre, the upper ore horizon is con- 

nected to the main level by raises equipped with dump- 

ing cradles at the top and chutes at the bottom, and 

lower orebodies by winzes equipped with hoists and sin- 

gle track inclines over which cars are raised and 

lowered. 

The ore occurs in layers parallel with the stratifica- 

tion. Some layers are cut by small faults, but the edges 

of the orebody in general taper out in grade from the 

center. Large bodies of waste are found to occur within 

the limits of the orebody. Ore is often: found dissem- 

inated between the stratified layers, and often there is 

nothing but waste between such layers. Bands of shale 

frequently occur in the dolomite and make bad roofs. 

When careless machinemen drill their holes too high 

and break into such bands, the roof is thereby greatly 

weakened. Such loosened strata or shells in the back 

have to be either barred down or shot out. 

WHERE POSSIBLE, PILLARS ARE LEFT IN LOW-GRADE ORE 

The ore varies from 7 to 50 or 60 ft. high in different 

parts of the mines. A stope in one mine was over 90 ft. 

high, consisting of superimposed layers uf ore about 

300 ft. in diameter. This stope appeared to lie along one 

of the older fault fissures and yielded an average of 4% 

lead. 

Pillars are left where possible in the low-grade 

ground, but in ore in moderately high stopes they are 

from 16 to 18 ft. in diameter and from 20 to 30 ft. 

apart in the clear. In high ground, pillars are often 

20 to 30 ft. in diameter and are spaced from 10 to 12 ft. 
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apart. In high ground it is better to have small pillars 
close together than large ones far apart, as a better ex- 

traction is obtained when robbing later. Big pillars 
when robbed leave too wide a roof unsupported between. 

The pillars at some of the mines are left with a trian- 
gular spacing in the clear of 22 ft. and are from 20 to 
25 ft. in diameter. . 

Pillars are usually mined from top to bottom from 

scaffolds set up on ladders until a bench has been cut 

around the top high enough to set up a drill column. 
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lower ore horizon, the latter is mined first and pillars 

are left with some degree of regularity. In subsequently 

stoping in the upper horizon, the pillars are spotted by 

the engineer, so as to be left superimposed with respect 

to those below. 

If less than 10 ft. of barren ground lies between 

the orebodies, the whole is taken out. 

The percentage of ore left in pillars varies with the 

height of the ground, but averages in the district from 

15 to 20%. One of the greatest difficulties to overcome 

FIG. 5. STOPE HEADINGS ARE ADVANCED DRILL COLUMN HIGH CLOSE TO THE BACK, AND ORE BELOW THE 
HEADING, IF ANY, IS UNDERSTOPED IN BENCHES PROGRESSIVELY, LEAVING COLUMNAR PILLARS IN THE 

OREBODY. SPACED AND PROPORTIONED ACCORDING TO HEIGHT AND STRENGTH OF THE ROOF OR 
GRADE OF THE ORE 

From this bench, holes are drilled down around the 

pillars, and a big tonnage is thus broken. 

Work is guided largely by local conditions, and bar- 
ren limestone often has to be taken to give a stoping 

height of 7 ft. Ore is mined as low as 2% lead, and the 

average for this type of stope must be estimated ac- 

cordingly. Low-grade ground is often mined to de- 

velop higher-grade places not discovered by diamond 

drilling and in order to supply a constant workable 

tonnage to the mill. 

Upper ore horizons are frequently 50 or 60 ft. above 

the main level stopes, floor to floor, and have from 35 

to 40 ft. of barren ground left between. In mining 

such upper orebodies, where they are directly over a 

among the miners is the tendency to leave large pillars. 

Pillars are later robbed, however, as at Joplin, but the 

total extraction is probably higher in Southeast Missouri 

mines on account of different surface conditions, pillars 

being robbed to the extent of about 50 per cent. 
Incline raises to upper levels are usually flat and 

consist of two compartments. The manway compart- 

ment.is lined off from the ore chute and is frequently 

equipped with steps. Ore chutes are equipped in gen- 

eral with arc gates, and the aprons are lined with track 

rails. Two-compartment inclines are sometimes. made 

with the manway over the chuteway, instead of along- 

side, the object being to save the timbering in the lin- 

ing from wear. In the fall of 1917 wages in the dis- 
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trict were, according to the sliding scale in use, 75% 

above the base wage, which for machinemen is $2.75 

per day and for shovelers $2.40 per day. Thus ma- 

chinemen receive $4.80 and shovelers $4.40 per day. 

In general, throughout the district, the average 

broken per man underground varies from seven to eight 

tons. The average amount of ore broken, except at 
Bonne Terre, is about 40 tons per machine shift. Shov- 

eling varies in different parts of the district, largely 

according to the method of tally, and about 17 cars, 

or 20 to 21 tons, is shoveled per man shift at present 

although formerly 23 tons was common. 

OPERATING COSTS IN SOUTHEAST MISSOURI 

A comparison of present mining costs in the South- 

east Missouri district, although necessarily of economic 

importance locally, can have under the abnormal condi- 

tions that now prevail throughout the country but little 

significant value elsewhere. For this and other reasons 

best known to the various companies operating in the 

district, no cost data could be obtained. H. A. Guess, 

however, in a paper’ presented at the New York meet- 

ing of the American Institute of Mining Engineers, 

February, 1914, gives the following costs, which may 

be taken for an average in the district at that time. 

UNDERGROUND COSTS PER TON OF ORE IN FLAT 

RIVER MINES IN 1914 

Breaking, labor 
power 
explosives 

Shoveling 
Motor haulage 
Drainage 

TABLE I. 

In 1915, Skinner & Plate published’ the data in Table 

II given by Mr. Guess for mining costs of the Federa™ 

Lead Company. 

TABLE II. MINING AND MILLING COSTS PER TON IN 

SOUTHEAST MISSOURI 

Prospecting 
Development 
Ore breaking 
Mine to mine bins 
Mine bins to mill 
Milling 
General expense 

The St. Joseph Lead Co. costs from the annual report 
also are given, as in Table III, for the year ended Apr. 

30, 1914: 

TABLE III. COSTS PER TON OF ORE MINED AT THE 

ST. JOSEPH LEAD CO. 

Bonne Terre 
District 

Leadwood 
District 

Interesting cost data were published’ by J. R. Finlay 

in 1909. Mr. Finlay made a thorough study and analy- 

sis of lecal costs, and estimated the following ranges as 

an average for the district, as shown in Table IV. 

®“Mining and Mining Methods in the Southeast Missouri Dis- 
seminated Lead District.” 

**Mining Costs of tre World.’ 

7™Cost of Mining.” 
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Mining methods as a whole in the Joplin and South- 
east Missouri districts are similar, except in details of 

auxiliary operations, and appear to be well adapted to 
the class of deposits mined. The flat nature of these 
bedded deposits, the relative low height of ore, com- 

pared to lateral extent, combined with the depth, hard- 

ness of ground and necessity for preserving surface 

rights, present certain conditions for roof support that 

TABLE IV. TOTAL COSTS PER TON FOR MINING, MILLING 

AND SMELTING IN THE SOUTHEAST MISSOURI DISTRICT 

Mining and hoisting $1.00 to $1.50 
Transfer to mills 05 to .10 
Milling 30 to  .50 
General expense . 10 to .20 
Freight to St. Louis .097 .097 
Smelting 378 378 

Total operating $1.925 to $2.775 

312 312 

$2.237 to $3.087 
576 576 

Total net $2.813 to $3.663 

preclude caving, and the low grade of the ore not only 

prohibits the use of timber but makes it far more eco- 

nomical to sacrifice a small percentage of the ore in 

the form of pillars. The wholesale manner in which 

the ore is stoped and milled does not, from a cost stand- 

point, permit the practice of underground waste sort- 

ing, and even where the grade hoisted might be ma- 

terially improved thereby the economy of so doing is 
questionable, as the gain would undoubtedly be more 

than offset by the added cost per ton. 

Adding depreciation 

Dividend costs 
Adding amortization 

Mining in Turkey 
According to reports from Constantinople, unusual 

activity is now to be observed in developing the mineral 

resources of both European and Asiatic Turkey, states 

a recent issue of Iron and Coal Trades Review. No less 
than 90 applications for concessions have recently been 

put in to open up deposits of ore of one kind or another 

in the Vilayet of Aidin alone. In particular, chromite- 

ore deposits are being keenly sought for, and it is said 

that the Krupp firm, of Essen, has acquired the rights 

in two mines and is negotiating for the purchase of two 

more. So far, over 60 chromite-ore mining concessions 

in Asiatic Turkey have been granted by the government. 

Concessions have also been obtained recently by Turk- 

ish subjects to develop manganese ore deposits at Kiit- 

shiik, in the Sandjak of Menteché, and iron-ore de- 

posits at Burgas, Vilayet of Hudavendighiar; by a Ger- 

man subject to work a manganese ore mine at Inludja, 
in the Sandjak of Menteché; and by an Austrian to open 

up a manganese ore mine near Kapakli-Kapus-Dere, also 

in the Sandjak of Menteché. Reports of discoveries of 

important deposits of iron ore, chromite ore, and coal 

in the Vilayet of Brussa, and of nickel ore near Akkais, 

in the Vilayet of Kastamuni, have also been received. 

The Heraclea coal mines, which formerly belonged to a 

French company, are now reported to have been ac- 

quired by Turkey, to be worked as a state undertaking. 

Venezuelan Mineral Production in 1917 was as follows, 
according to “Commerce Reports”: Gold, 958,304 grams; 
copper ore, 42,271 tons; petroleum, 54,072 tons; and coal, 
20,165 tons. 
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Valuation of Manganese Ores 

Minerals and on Metallurgical Calculations,” was 

presented some years ago at the 21st session of 

the Institution of Mining and Metallurgy by George T. 

Holloway. The author confined his discussion largely 

to manganese and tin, and so much of the article per- 

taining to the former metal is of interest and value to- 

day, that various portions of it, as well as of the at- 
tendant discussion, are deemed worthy of reprint and 
are reproduced in the following paragraphs: 

Manganese ores are employed by the chemist in the manu- 
facture of chlorine and for many other purposes, and the 

metallurgist employs them in the manufacture of steel, etc. 
For the production of chlorine, which accounts for the bulk 
of the ore used for other than metallurgical purposes, the 
presence of lime is objectionable, while phosphorus is harm- 
‘less. The peroxide (MnO.), which contains the maximum 
percentage of oxygen, is practically the only manganese 
mineral useful for the purposes of the chemist, who buys 
his manganese ore because it contains oxygen in a cheap, 
permanent, portable, solid form, and would often prefer it 

without the manganese. The metallurgist wants manganese, 
and prefers ores, such as braunite and manganite, contain- 
ing the minimum of oxygen, whose presence in excess neces- 
sitates the use of more fuel and lowers the manganese con- 
tents of the ore. ._He prefers manganite to braunite, as the 
latter invariably contains silica, which may for all practical 

purposes be considered as a part of its chemical composition, 
although not shown in the formula given to it by the min- 
eralogist. 

Certain brands of both manganite and pyrolusite are 
almost absolutely free from silica and are highly prized 
for the manufacture of ferromanganese. The objection to 
the peroxide already mentioned may, in fact, be more than 
neutralized by this freedom from silica, as is the case with 
certain Brazilian ore. The metallurgist does not object to 
the presence of lime and is often prepared to pay for it, 
but he fixes a maximum for phosphorus and silica. In other 
words, an ore which is worthless to the chemist is the “very 
thing” for the metallurgist, and the importance of this point 
in connection with manganese ores may be gaged from the 
fact that, whereas the consumption of manganese ore in 
chemical manufactures is measured only in tens of thou- 
sands of tons, although, 40 or 50 years ago, it consumed 
the bulk of the production, the consumption for steel-making 
amounts to nearly 3,000,000 tons of true manganese ores 
annually, in addition to enormous quantities of iron ore rich 
in manganese. 

MANGANESE A BYPRODUCT OF NEW JERSEY ZINC ORES 

In the roasting of the zinc ores of New Jersey (franklin- 

ite, zinkite and willemite) for the production of zinc 
oxide, a residuum or byproduct consisting essentially of the 
cxides of iron and manganese, and totalling about 140,006 
tons annually in the New Jersey district alone, is produced. 
This is smelted for the production of spiegeleisen and ferro- 
manganese, and the zinc (which is then the byproduct) is 
recovered as oxide in chambers at the top of the blast 
furnace, and is sold to the paint makers or zinc smelters. 
So great is the production of zinc from such sources and 
from other manganese ores containing zinc, that a spelter 
furnace might well be regarded as an ordinary adjunct to 
a large modern spiegeleisen or ferromanganese plant. Man- 
ganese ores are sold at so much per unit of manganese or 
of manganese peroxide (Mn0O.), according to the use to 
which they are to be applied or the source of the supply, 
a unit meaning 1 per cent. 

In the case of Russian (Caucasian), Indian and Brazilian 
ore, the price is based on the contents of metallic manganese; 
the prices of Japanese, Spanish and German ores are com- 
monly calculated from the contents of manganese peroxide. 
A common basis is 50% of metallic manganese for metal- 
lurgical, or 60, 70 or 80% of the peroxide for chemical pur- 
poses. — The latter figure is almost invariably taken as a 

A PAPER, “Notes on the Valuation of Ores and basis in England. The exact conditions depend upon the 
requirements of the purchasers, and vary in different coun- 
tries and even in different localities in the same country. 

PROPERTIES OF AN ORE DECIDE Its USEFULNESS 

The following details indicate how a careful consideration 
of the composition and physical properties of an ore, and 
the market conditions, will decide its use or destination and 
the prospects of successfully working it. The Carnegie 
Steel Co. purchased its ore under the following rules in 
1911: 

Schedule of prices paid per ton of 2240 lb. for domestic 
manganese ore delivered at Pittsburgh or Bessemer, Penn., 
and South Chicago. 

Prices are based on ores containing not more than 8% 
silica or 0.20% phosphorus, and are subject to deduction as 
follows: 

For each 1% in excess of 8% silica there shall be deduc- 
tion of 15c. per ton; fractions in proportion. 

For each 0.02%, or fraction thereof, in excess of 0.20% 
phosphorus, there shall be deduction of 2c. per unit of man- 
ganese per ton. 

PRICES PAID FOR MANGANESE ORE IN 1911 BY 
CARNEGIE STEEL Co. 

Percentage of Price per Unit in Cents. 
Metallic Manganese in Ore. Manganese. Iron. 
CIO na 3 ak sé oe hase he bv wee 26 5 
ME ae ieee i atl dc ir eke aia ae a 25 5 
Map GN c- dbo & a. 46 dale oie a Wawa e Gan 24 5 
GOUG BE oa swe Sen 2a cee eee 23 5 

Ores containing less than 40% manganese or more than 
12% silica, or 0.225% phosphorus are subject to acceptance 

or refusal at the buyer’s option. Settlements are based on 
analysis of sample dried at 212° F., the percentage of mois- 
ture in the sample as taken being deducted from the weight. 

In England, the requirements as to richness in manganese 
and low iron contents are more stringent now than was the 

case even a few years ago. Ferromanganese containing 80% 

of manganese is now commonly produced by those who, 10 
years ago, aimed only at 70%, but cannot be made from 
manganese ores containing much iron, as both the iron and 
manganese are reduced together. The requirements of the 
steel trade, aided by the extraordinary quantity, uniformity 
and quality of the Indian, Brazilian and Russian ore, have 
resulted in a demand for ores of extreme richness and 
purity, and, though ore containing under 50% or even under 
45% is salable, the largest contracts and the best prices 
are obtained for ore carrying 50% or more of manganese. ° 

PRICE SCALE ABROAD PROVIDED BONUSES AND PENALTIES 

In England and Germany, a basis of 50% (or 50 “units’’) 
manganese at so much per unit (say 8d. or 9d. at the present 
moment), with a small bonus or penalization for each unit 
above or below 50%, is common, a maximum of 8 or 9% 
silica and a maximum of 0.20 or 0.15% phosphorus. being 
agreed, a deduction of, say, one halfpenny being made for 
each unit of silica above the maximum, and an agreed deduc- 
tion for each 0.01 or 0.02% of phosphorus above maximum. 

The above basis is common for Caucasian, Indian and 
Brazilian and other high-class ores which are commonly 
sold in lots of thousands of tons, averaging from 50 to 55% 
of manganese and of remarkable uniformity. In the case 
of Turkish, Japanese and other ores, which are somewhat 
more variable, a basis of 45% manganese is common. .--.For 
the former, a basis of 0.03% phosphorus and 10% silica 
is common, and for the Japanese “brown-stone” ore (pyrolu- 
site or MnO.) special rates rule. This brown-stone ore is 
specially suited for chemical purposes, and fetches a higher 
price than others per unit of manganese. It varies from 
about 43 to 56% manganese, from 7 to 10% silica,’ and 
carries about 0.5% phosphorus, and is commonly sold for its 
value in “available” peroxide, the schedule being agreed at 
so much per ton if from 85 to 90% MnO., or so much from 
75 to 85%, 70 to 75%, or 65 to 70 per cent. 

(The schedule of prices of the Carnegie: Steel Co. refers to 
domestic ores and is only approximate. When originally 
published they were much above the prices then obtainable, 
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but were established in order to encourage exploration for 
manganese ores in the United States. The price of manga- 
nese ore is usually a matter for negotiation, as it is largely 
dependent on supply and demand, the cost of ocean freights, 
and other circumstances. As a general rule, it may be said 
that the cost of placing manganese ores on the United States 
market is several shillings per ton more than that for Euro- 
pean ports, but this is to a great extent neutralized by the 
higher manganese assay returns in America. This is be- 

lieved to be due to the method of sampling in general use 
there taking in a smaller proportion of small ore. ——_ 

(The price scale given in the third paragraph following 
applies mostly to the Caucasian mineral, where penalties 
are necessary owing to the large number of small firms en- 
gaged in the trade. With Indian and Brazilian ores the 
British contract usually calls for “mineral of usual quality.” 
In Germany there is usually a penalty for manganese below 
50%, but the bonus for the richer mineral is not general. 

(The silica penalty in the paper is not quite clear. The 
halfpenny (presumably per unit of manganese) for each 
unit of silica, above the maximum would work out, for a 
48% ore, at 2s. per ton. This is not so, however, as the 
usual penalty for Caucasian mineral is 3d. per unit of silica 
per ton). 

It is worth noting that Japanese brown-stone containing 
87% (about the best obtainable) fetches about twice as much 
as 70% ore, though certain Continental pyrolusites, contain- 
ing about 50% available MnO., and stated to be marketable 
in the United States, fetch only about one-fifth as much as 
the 87% Japanese ore. The variations in prices are, of 
course, only to a small extent dependent on the manganese 
contents. They depend, for instance, in the case of ores 
employed for chemical purposes (the manufacture of chlo- 
rine, permanganates, etc.), glass-making and dry battery 
manufacture, etc.; on the ease with which they can be de- 
composed, that is, on their physical properties, as well as 
on the absence of excess of lime, iron, etc., which either 
reduce the value of the product, or entail the use of excess 
of acid, in decomposing them. The “available” manganese, 
that is that which can act as peroxide, does not necessarily 
correspond with the actual manganese contents. Any reduc- 
ing agent, such as a ferrous compound, acts reversely to the 
manganese peroxide, and if present in excess may practically 
wipe it out for many purposes. Lime in the form of car- 
bonate is objectionable to the chemist, and is penalized. 
For ready sale to him there should not be more than about 
2%, and come chemists insist upon its total absence, although 
the metallurgist views its presence in quantity with indiffer- 
ence, or even welcomes and pays for it. 

CAUCASIAN Lump ORE IDEAL FOR CHEMIST 

Even during the last 20 years Continental pyrolusite was 
salable in England on a guarantee of 60% Mn0O., and occa- 
sionally even as low as 50%, but the main consumption for 
chemical purposes is confined to 80% ore free from lime and 
containing a minimum of iron. Special brands, such as cer- 
tain Spanish pyrolusites, are sold under special schedules, 
but the ideal ore for the chemist and glass-maker is the 
Caucasian lump ore, which is free from carbonate of lime, 
low in iron, rich in peroxide, and sufficiently porous to allow 
acid to percolate into it, but dense enough not to fa 
pieces in the stills. Such ore is confined to certain portions 
of the Caucasian deposits, and the annual output is prob- 
ably not over 20,000 tons. 

As already stated, there are many manganese ores which 
contain no “available” oxygen, or are not of the nature of 
peroxide, or contain constituents which neutralize their 
oxidizing action. The methods of assay adopted for valuing 
manganese ores therefore vary according to the purpose to 
which they are to be applied. For the metallurgist, the ordi- 
nary “complete analysis” is required, together with notes 
as to the hardness and other physical properties bearing 
upon its probable behavior in the furnace, but for the 
chemist the manganese is often not determined at all. For 
his purpose the amount of oxygen which it yields when 
heated, or the quantity of chlorine which it produces when 
treated with hydrochloric acid, is usually what he desires to 
know, together with a test for, or determination of, certain 
impurities and notes as to its porosity, etc., and the ease 
with which it is decomposed by heat or acid treatment. 
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The principal manganese alloys made on the large scale. 
and their approximate contents, are as follows: : 
Ferromanganese .... 75 to 80 or (rarely) 85% Mn. 
Spiegeleisen 15 to 25% Mn. 

70 to 80% Mn; 20 to 25% Si. 
Silicomanganese .... 50 to 55% Mn; 20 to 25% Si, 

35 to 40% Mn; 20 to 22% §j.. 
Silicospiegel 15 to 20% Mn; 10 to 15% Si. 
The difference in the above per cents. and 100. is 

mainly iron in each case, although the amount of carbon 
may be as high as 5% in the first two. 

EIGHT MINERALS IMPORTED AS MANGANESE ORES 

The principal minerals which are worked directly or in- 
directly on the large scale as manganese ore are pyrolusite 
(MnO,); psilomelane (MnO, + MnO + BaO + «wx H.O); 
wad (earthy and variable but containing hydrated peroxide 
and resembling psilomelane except as regards hardness) ; 
manganite (Mn.0;.H:0); braunite (Mn.0O; + 2 Si0,); 
hausmannite (Mn,0,) ; diallogite or rhodochrosite (MnCO,) ; 
and franklinite (FeZnMn) «x O. 

In the case of franklinite, wad, and other minerals of 
variable composition, there is no rule as to manganese con- 
tents, and, in many cases, that metal is of less importance: 
than other constituents, and merely adds to the value of the 
ore because it can be extracted with or after such other 
constituents. Franklinite ore is obtained in New Jersey, 
and consists mainly of franklinite, willemite, zinkite, and 
various silicates containing manganese. The dressing of 
the ore produces (1) a concentrate composed mainly of 
franklinite; (2) a concentrate consisting of franklinite with 
various manganiferous silicates; and (3) a mixture of wille- 
mite and zinkite. The two former are employed for the 
production of zinc oxide, and the last for direct spelter 
manufacture. The semi-fused residue from the furnaces 
treating the two franklinite concentrates is smelted in the 
blast furnace for the manufacture of spiegel, but the 
residue from the retorts in which the third concentrate is 
distilled is too siliceous for that purpose, although rich in 
both iron and manganese, and therefore possessing some 
slight value as a flux. 

In the case of wad, a mineral which has been produced 
by direct and rapid deposition from solution, the value de- 
pends on many circumstances. Some varieties are employed 
as the pigment known as umber; certain others owe their 
value to the presence of cobalt, copper, or silver, and com- 
paratively little can be regarded as a true “manganese 
ore,” although, when the mineral is employed as flux, the 
manganese possesses a distinct value. 

MANGANIFEROUS IRON ORES MINED IN LARGE QUANTITIES 

Manganiferous iron and silver ores are mined in enormous 
quantities, the former being mainly smelted in the blast 
furnace for the production of spiegel or of pig iron high in 
manganese. In the latter case, the selling price for the 
manganese content is low and depends on its amount. The 
manganese may, in fact, be merely paid for at the same price 
per unit as the iron. 

Manganiferous silver ores usually occur as a capping or 
gossan on various sulphide ores, and commonly consist of 
the oxide of manganese and iron (the latter usually predomi- 
nating) with silver sulphide and lead carbonate. They may 
be divided into three classes—one too poor in silver or lead 
to be worked for either, but sufficiently rich in manganese to 
rank with the above-mentioned manganiferous iron ores; 
a second, rich enough to be worked for silver and lead and 
containing enough manganese to render it valuable as a 
flux and enhance its price accordingly; and a third too low 
to be directly valuable for any one constituent. This last is 
sold for smelting with argentiferous ores, so that its man- 
ganese and iron are utilized as fluxes, and its silver and lead 
are recovered. 

In the discussion which followed, R. O. Ahlers said: 

An intimate association with manganese ore enables me 
fully to appreciate the section dealing with this mineral, and 
justifies the addition of a few remarks. The author has 
very concisely given us just what is required to fulfil the ob- 
ject of these notes. Allusion is rightly made to the import- 
ance of the physical properties of manganese ore, but as 
this is of economic importance some qualification ‘should 
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be given to complete the notes. Speaking of ore for smelt- 

ing purposes only, what is wanted is ore in lumps, which 

when fed into the furnace will assist in keeping the burden 

open, leaving interstices for the passage of the gases, so 
that they may play equally throughout the whole mass. 
What the furnace man objects to is fine ore and dust, which 
impede the gases and get carried off into the flues, necessi- 
tating frequent blowing out. 

Between the mine and the destination manganese ore has 
to stand a great amount of hard usage, causing disintegra- 
tion unless the ore is of a hard and tough nature. In judg- 
ing a shipment of ore at the port of delivery, the percentage 
of lump, rubble and fine has always to be taken into con- 
sideration, and greatly affects the result. In this connection, 
I do not think Indian, Brazilian and Caucasian ores should 
be bracketed together; the two former are good shipping 
ores, whereas Caucasian may run to as much as 80% of fines. 

TRANSPORTATION CHARGES A VITAL MATTER 

Another point of importance is the geographical position 
of the mineral deposit. This may be considered to be outside 
the province of the paper, but the significance is realized 
from the fact that though it probably costs only 3s. to mine 
a ton of ore, that ton may cost 30s. by the time it reaches 
its destination. A mine yielding only 45% ore, with good 
transport facilities, may be much more valuable than one 
giving 54% ore, if badly situated for freights. 

Irrespective of mining technicalities, three factors control 
the value of manganese ore, viz., chemical composition, 
physical nature and geographical position. The best standard 
from which to judge a manganese ore is its applicability to 
the manufacture of 80% ferromanganese. A large amount 
of ore which falls short of this standard is made to answer 
by blending with other ores, otherwise it is used for the 
lower percentaged “ferros,” with spiegeleisen at the bottom 
of the list. It must be remembered that though practically 
all the iron contained in the ore goes into the alloy, there 
is always a loss of manganese through volatilization; the 
more refractory the slag the greater this loss. Further 
manganese is carried off in the slag, this loss being increased 
by the impurities in the ore. 

There are two statements in the paper to which exception 
might be taken. It is stated that the lime contained in man- 
ganese ore used for metallurgical purposes may be paid for, 
and the impression might be gained that it is customary 
to do so. Lime is, of course, an essential in smelting this 
ore, and, though granting that it may, as an exceptional 
case, have been paid for, it must be borne in mind that this 
is far from usual. Again, we read, in reference to manga- 
niferous iron ore, “The manganese may in fact be merely 
paid for at the same price per unit as the iron.” In ore 
of this class I have always found manganese paid for at a 
higher price per unit than iron. 

It is difficult to give definite prices for Europe, where 
parcels of ore are bought by private contract, and no sched- 
ule exists, such as that of the Carnegie Steel Co., quoted by 
the author. Particularly in the case of the poorer ores, the 
sale is purely a matter of negotiation. 

Standardization of Mine Accident 
Reports and Statistics 

The department of the Interior, Bureau of Mines, has 

recently compiled, under the direction of Albert H. Fay, 

the report of a Committee on the Standardization of 

Mining. Statistics. 

This report, which is listed as Technical Paper 194, 

represents the work of a special committee appointed 

after the convention of state mine inspectors and rep- 

resentatives of industrial compensation commissions 

held at the invitation of the Secretary of the Interior, 

in Washington, Feb. 24 and 25, 1916. 

The objects of the convention were the standardiza- 

tion of all data relating to the reports and classification 
of accidents at coal and metal mines, quarries and 
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metallurgical plants. One of the main objects of the 

convention was to bring about greater codperation be- 

tween the various state organizations and the Federal 

bureaus. The committee has drawn up a series of forms 

designed to include every possible kind of accident and 

a form suitable for any of the mines or plants men- 

tioned in such a manner as to comply with state as well 

as Federal requirements and thereby simplify the work 

demanded of companies by requiring only one report 

which would be suitable for all purposes. 

The recommendations made by the committee are as 

follows: 

1. That all statistical reports be for the calendar year. 
2. That there should be an effort on the part of the Fed- 

eral Government to establish a statistical clearing house to 
prevent duplication of reports, and that the information 
once collected for a department or bureau should be made 
available for use by any other Federal department, bureau, 
or state government. 

3. That, though all the information called for by these 
forms is desirable, it is definitely known by the committee 
that some of the states may find it impracticable to adopt 
them immediately, by reason of the fact that they are ham- 
pered by insufficient appropriation. The committee, there- 
fore, also requests that each state shall provide sufficient 
data, so that its proper officials may comply with the 
recommendations contained herein. 

4. That copies of this report be printed by the Federal 
Bureau of Mines and given as wide circulation as possible 
by mailing copies to members of Congress, governors, De- 
partment of Mines, industrial commissions and operators in 
each state. 

5. It is further recommended that all persons interested 
in the mining industry do all in their power to have the 
state mining laws so amended as to provide for the collec- 
tion of the data called for by the standardized forms. 

Three general forms are recommended, and these are 

all that is required to be filled out by the operator or 

the proper state official. Thirteen tables have also been 

drawn up from which the data from forms 1, 2 and 3 
may be compiled for publication in the state’s annual 

report by modifying the headings to conform to any 

class of mine or plant. The tables are arranged to segre- 

gate the data received on the forms according to fatal 

and non-fatal accidents or accidents both by industries 

and by occupation. 

The forms and tables as given in Bull. 194 are ex- 

haustive and are the result of thorough research and 

experience on the part of the committee. The coal- 

mining industry is represented on this committee by 

James E. Roderick, chief of the Department of Mines, 

Harrisburg, Penn., who was named chairman, and James 

Dalrymple, chief inspector of mines, Denver, Colo. The 

metal-mining industry is represented by George H. 

Bolin, state mine inspector, Phoenix, Ariz., and W. D. 

Orem, state metal mine inspector, Helena, Mont. The 

other members of the committee are L. W. Hatch, chief 

statistician, New York Industrial Commission, Albany, 

N. Y.; John Bohlander, president Illinois State Mining 

Board, Pekin, Ill.; and Albert H. Fay, mining engineer, 

Bureau of Mines, who was named secretary of the 

committee. In its report, the committee states that 

inasmuch as the members of the committee repre- 

senting the metal-mine industry were not present, the 

committee did not feel justified in making any extensive 

recommendations that would have a bearing upon metal 

mining. The work was, therefore, confined largely to 

the standardization of forms relating particularly to 

the coal-mining industry. 
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Oliver Iron Mining Co. Adopts Labor 
Co-operation Policy 

in the Lake Superior iron district, has adopted and 

put into operation a “mutuality plan” at all its 
mines, open pits and shops. While similar ideas have 

been carried out by mine operators in other sections, 

this is the first systematized step in the iron districts, 

and its initiation and operation will no doubt be watched 

closely by various mining concerns in that section. 

The plan, as outlined, establishes a medium whereby 

employees may make known any grievances that they 

may have which are of sufficient importance to merit the 

attention of the employers. Though this has been the 

policy of the company, the lack of a systematic attempt 

to bring about a mutual interchange of ideas has re- 

sulted in frequent misunderstandings, and it is with the 

purpose of correcting this condition, strengthening the 
bond between company and employee and securing a 

closer codperation that the Oliver Iron Mining Co. has 

adopted the “mutuality plan.” 
The administration of the plan has been vested in P. 

F. Chamberlain, of Virginia, Minn., who holds the title 

of Mutuality Chairman. Mr. Chamberlain is well 

known on the iron ranges, where he has spent several 

years and occupied various positions in the mining field. 

His appointment is looked upon most favorably by oper- 

ator and miner alike. 
Believing the matter to be one of great interest to the 

mining industry, the plan is herewith outlined: 

[in Oliver Iron Mining Co., an extensive operator 

MUTUALITY PLAN OF THE OLIVER IRON MINING Co. 

To the end that the merits of any grievance of an employee 
may be determined by his fellow employees, the mutuality 
plan of the company will operate, in part, through com- 
mittees composed of employees. There shall be one com- 
mittee for each underground mine and one for each open 
pit. There shall be a joint committee appointed for each 
headquarters shop, office and laboratory. Each committee 
shall have a membership of three or five, depending upon 
the number of employees represented by the particular 
committees. These committees shall be known as local 
mutuality committees, and shall be composed only of em- 
ployees who are in no position of authority. No foreman or 
boss may serve on any such committee. ; 

The president of the company will appoint a mutuality 
chairman who will be charged with the duty of administer- 
ing the mutuality plan. He shall look after the selection 
and organization of committees, preside as chairman at 
all general and special meetings thereof, and perform such 
other duties as may be necessary in giving full scope to 
this plan, but he shall have no vote in the deliberations of 
any committee. 

In the selection of the members who will constitute the 
first local mutuality committees, the mutuality chairman 
shall procure from the local superintendent of each under- 
ground mine and open pit, and each headquarters shop, 
office and laboratory, a list of ten men who in the judgment 
of such local superintendent are qualified for membership in 
local mutuality committees representing such underground 
mine, or open pit or such headquarters shop, office and 
laboratory. On receipt of such list, the mutuality chairman 
will make inquiry among the employees to be represented 
by the particular committee to ascertain the standing of the 
ten men so designated among such employees. Acting upon 
the information so procured relative to the qualifications 
and standing of such men, the chairman will then select 
from such list the appropriate number of men for member- 
ship in the particular committee. If such committee should 
have a membership of three, one shall be selected to serve 
for three months, one for four months and one for five 

months; if it should have a membership of five, two shal] 
be selected to serve for three months, two for four months 
and one for five months. 

The chairman will meet with each committee so selected 
and outline to the members their duties as such committee- 
men. One of their number will be selected as secretary. 
On such first meeting, and on any subsequent meeting when 
conditions may warrant, the chairman shall require of each 
committeeman the names of three employees who, in the 
opinion of such committeemen, are qualified to act as mem- 
bers thereof. From the list so procured, the chairman 
shall select committeemen to fill the vacancies caused by 
expiration of terms, or otherwise. After the selection of 
the members of the first committees as aforesaid, all com- 
mitteemen selected to fill other than unexpired terms shall 
serve for a period of 90 days. The chairman will notify 
each committeeman by letter of his appointment to member- 
ship in the particular committee for which he is selected, 
and shall furnish a copy of such letter to the local superin- 
tendent and to the other members of the committee. 

Regular meetings of each committee will be held once 
every three months, and special meetings shall be called 
by the chairman at such other times as in his judgment con- 
ditions may warrant. The chairman shall provide con- 
venient places for the meetings of such committees and 
shall preside at such meetings. The secretary of the com- 
mittee shall make a full and complete report of each meet- 
ing, which will be kept on file in the office of the chairman. 
Members of the committees will receive no extra compen- 
sation for their services. 

It shall be the duty of the local mutuality committee to 
pass upon and recommend for adjustment, or such other 
disposition as in the judgment of the committee a particu- 
lar case may warrant, all complaints of employees repre- 
sented by such committee coming within any or either of the 
following classifications: The treatment of employees by 
those in authority; conditions surrounding employees in 
their places of work; all tools with which employees perform 
their work; living conditions on locations owned by the 
company; and medical attention. 

All complaints to be passed upon by a local mutuality 
committee must be in writing and signed by the aggrieved 
employee or by some member of the committee, and must 
show on their face that the subject matter thereof has first 
been presented, without relief, to the foreman or other 
person in authority directly interested. If any employee 
through diffidence or timidity, is unwilling to first state his 
grievance personally to the foreman, he may take the matter 
up verbally with any member of his committee, whose 
duty it shall be to thereupon act as mediator in behalf of 
such employee and seek to adjust same with such foreman, 
and in so doing he shall not disclose the identity of the 
complainant. If no adjustment is made after a grievance 
has been stated to the foreman or other person in authority 
by an employee or a committeeman in his behalf, com- 
plaint thereof shall be made in writing by the employee or 
the committeeman or the secretary of the committee, and 
by such secretary forwarded to the mutuality chairman. 

As soon as a complaint is received by the chairman, he 
will notify the local superintendent of the nature thereof 
and of the day, hour and place fixed for hearing same, 
and direct that at such time and place the members of the 
committee, witnesses and interested parties be required to 
be present. At such time and place the chairman will con- 
vene the committee and examine each witness separately. 
The testimony shall be taken down by a stenographer. After 
the witnesses have been heard, all persons other than the 
chairman, committeeman and stenographer will be excluded 
from the room. The chairman will take no part in the de- 
liberations of the committee, who shall thereupon, by a ma- 
jority vote, arrive at a decision upon the evidence produced, 
and make appropriate recommendations. If the committee 
finds in favor of the foreman or other person in authority, 
their decision shall be final; if they find in favor of the com- 
plainam, their recommendations shall be reduced to writing 
and referred by the chairman to the local superintendent. If 
such superintendent refuses to adopt the recommendations, 
the chairman will refer them to the general superintendent 
or district manager; if such general superintendent or dis- 
trict manager refuses to adopt them they will be referred 
to the president, whose decision shall be final. Upon the 
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adoption of such recommendations by the local superin- 

tendent, general superintendent, district manager, or pres- 

ident, as the case may be, prompt compliance therewith 
shall be required. . : 

Each member of each local mutuality committee shall be 
observant of the manner in which the work is performed and 

vigilant in the interests of his fellow employees, and shall 
call to the attention of the foreman or other person in au- 
thority, anything of an irregular nature in the works or 
in the handling of men. If such matter is ignored by the 
foreman or other person in authority, it shall be the com- 
mitteeman’s duty to bring it regularly before his committee. 

To the end that diffident or timid employees may have 
ready resource to the committee with their complaints, all 
committeemen shall at all times be attentive to such com- 
pliants from such employees, and give such complaints the 
same consideration as if the subject matter thereof had 
come to the attention of such committeemen in the first 
instance. 

if at any meeting of any local mutuality committee, such 
committee shall find, upon evidence produced, that any 
foreman or other person in authority is not in accord with 
this mutuality plan as outlined herein, they shall so report 
in writing. Such foreman or other person in authority 
will thereupon be directed to get into line with the mu- 
tuality plan under penalty or dismissal. 

Aside from causes due to cessation of work or general 
conditions in the iron industry over which the company has 
no control, either of the following grounds shall constitute 
adequate cause for dismissal from the service of the com- 
pany: Insubordination; creating discord or confusion among 
workmen through agitation; soliciting membership for any 
organization while in the works or on the property of the 
company; willful neglect of duty; membership in any or- 
ganization advocating anarchy or violence; and incapacity. 

In all cases of dismissal of employees by foremen or 
other persons in authority, if such employee feels that he 
has been discharged without just or adequate cause, he may 
make complaint in writing to the local mutuality committee 
representing the works in which he was employed, setting 
out in full the circumstances of such dismissal. Such com- 
plaint shall be immediately filed with the chairman, and 
it shall be his duty to convene the committee for an investi- 
gation of such complaint. Before proceeding with the hear- 
ing however, he shall call upon the employment record 
bureau for a complete statement relative to the service of 
such complainant as an employee of the company, and such 
record may be produced in evidence before the committee at 
the hearing of the complaint. If, upon the hearing, the com- 
mittee finds that any one of the foregoing grounds for dis- 
missal is sustained by the proof, such discharge shall be 
final. If the committee finds such grounds are not sus- 
tained, appropriate recommendations shall be made and 
adopted. A full report of such hearing shall be made, and 
one copy shall be kept on file by the chairman and another 
forwarded to the employment record bureau. 

Nothing herein shall be construed to prevent the mutuality 
chairman, with the consent of the president, from adding to 
the number of a committee or to the membership thereof, if, 
in the judgment of the chairman, such action shall be deemed 
necessary or advisable in furthering the operation of this 
mutuality plan, but no committee may be abolished, or the 
membership thereof reduced, except by consent of the em- 
ployees evidenced by a majority vote of committee to be 
affected. ; 

There shall be kept posted on bulletin boards located at 
each underground mine, open pit and headquarters shops a 
notice which shall set forth the names of the current com- 
mittees for that particular mine, pit or shop. This bulletin 
or notice shall also contain a brief statement of the method 
whereby complaints may be regularly made. 

In order to facilitate the making of suggestions by em- 
ployees for the betterment of the service, suggestion boxes 
will be placed in all dry-houses, shops and other places 
where employees congregate on the property. These boxes 
shall be maintained for the use of any employee desiring 
from time to time to make recommendations as to the 
operation and conduct of the work in the department where 
he is employed. All suggestions must be in writing, signed 
y the person making them, and inclosed in a sealed en- 

velope addressed to the local superintendent. A sign will 
be placed above the box stating the purpose thereof. 

Lithium hydroxide is a constituent of the electrolyte of 
the Edison storage battery, and other lithium salts are 
used in pharmaceutical preparations. 
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Mineral Industries in the Katanga* 

The acting British vice consul at Elisabethville, Bel- 

gian Kongo, in a report submitted to his government 

and published in the Board of Trade Journal for Apr. 

25, states that the mineral industry of the Katanga is 
practically confined to the operation of L’Union Miniére 

du Haut Katanga. The company holds the mineral 

rights over a large area of country known te contain 

copper, tin, and gold. 

Up to the present only the copper has been worked 

on a large scale, and practically the whole of the copper 

produced has been obtained from the richer ores of 

two mines only, the Star of the Kongo and the Kambove. 

The Likasi and Chituru mines, in the Kambove district, 

are now being opened up, and a branch railway has been 

constructed from the main line to the mines. The blast- 
furnace process of extraction has been employed since 

1911. The central smelting plant is at Lubumbashi, 

near Elisabethville, and at present consists of five blast 

furnaces, of which four are in continuous operation. 

Two additional furnaces are in course of construction 
and will be ready for use soon. The completed plant 

will have a daily capacity of 100 tons of copper. The 

output of the furnaces during the first nine months of 

1917 was 19,766 metric tons [metric ton — 2204.6 lb.] 

as compared with 21,273 tons in the calendar year 1916 

and 13,483 tons in 1915. It is estimated that the output 

for the year 1918 will be 40,000 tons. Wood, cut locally, 

is used for power purposes, and coke for smelting is ob- 

tained from a colliery in Rhodesia. The plant, machin- 

ery, and stores for the mines and smeltery have been ob- 

tained from Europe and the United States, chiefly from 

the latter since the outbreak of war. Many smaller re- 

quirements are obtained from South Africa. It may be 

mentioned here that, including the cost of fuel and 

freights, about £40,000 to £60,000 [roughly $200,000 to 

$300,000] per month is paid out to Rhodesia and the 

Union of South Africa. 

Enormous quantities of ore have been proved of a 
lower grade than it is possible to treat economically by 

smelting, and after exhaustive experiments a plant is in 

course of preparation for the treatment of these ores by 

leaching and the electrical deposition of the copper. 

This plant is to have a yearly capacity of 50,000 tons 
of copper. The program of expansion and development, 

beginning from the present time up to the year 1921, 

provides for an expenditure of £3,000,000 [$15,000,000]. 

From 1911 until the outbreak of the war the whole of 

the L’Union Miniére’s output was sold to Germany. 
Since the commencement of hostilities it has been sent 

to the United Kingdom. The company employees a force 

of 450 Europeans and 7000 natives. 

Alluvial gold is known to exist near Ruwe, not far 

from the Lualaba River. A small quantity of the metal 

has been taken out, but the deposit is not being worked 

at present. Tin is found on several of the properties of 

L’Union Miniére. At present no work is being done, 

but there seems a possibility of the Busanga tin fields 
being opened up in the near future. Transport and 

labor are the chief difficulties to contend with. Dia- 

mondiferous pipes have been found on the Kundalungu 

Plateau, west of Lake Mweru, but no work is being done. 

*Commerce Reports, June 3, 1918. 
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The Old Miner 
By Berton Braley 

r A BIT too old for fightin’, but when workin’ on my shift, 

As my noisy drill is bitin’ at the ore seam in the drift, 

I feel kind of like a soldier, and it seems this shakin’ drill 

Is a trusty young machine gun that is shootin’ with a will; 

And I sight along its piston like a gunner in the line, 

And I guess it sort of thrills me when I run this drill of mine; 

For it’s makin’ holes for powder that will shoot the copper free 

To be used to make munitions for the cause of Liberty. 

O I KEFP this drill a-throbbin’ an’ I listen to its song 
Like a bunch of rapid firers that is goin’ mighty strong; 

And I finds myself a-thinkin’ “Here’s a round or two for Fritz, 

That’ll cause him some discomfort in his innards when it hits.” 

And although I’m just a miner, rather gray and bent and lame, 

I can feel I’m smashin’ Boches by my labor, just the same, 

As my drill is jumpin’, thumpin’ at the copper-bearin’ rock 

Which’ll go to make munitions that'll give the Hun a shock. 

WOULD LIKE to shoot a Lewis or a Browning gun in France, 

But I’m dim eyed and rheumatic, and I’ll never have the chance. 

Yet I find some consolation when I fancy this machine 

Is a snappy new machine gun that is drillin’ Teutons clean; 
I can think I’m right in battle as I hear its ringin’ bark 

And imagine every bullet that I’m sendin’ hits the mark. 
And although that’s all a vision, and it goes and leaves me flat, 

I can still feel like a soldier as the drill sings “‘Rat-a-tat!” 

For I’m minin’ the material that goes to feed the guns 

With shells an’ rifle cartridges to land among the Huns; 

So Ill call myself a fighter while the air drills bark and drum, 

For I’m helpin’ send the Kaiser and his gang to Kingdom Come! 
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Iodide Copper Method with Sodium Fluorid 
By A. L. 

In determining copper by the iodide method, 

the interference of ferric salts may be prevented 

by the addition of sodium fluoride. A stable com- 
pound of ferric fluoride is thus formed, so that no 
reaction of the ferric salts with the potassium 

iodide is possible. Specific details of the process. 

tions for copper with the following modification 

of the well-known “iodide method,” the consist- 

ent results obtained as against the electrolytic and the 

permanganate methods, and the fact that I have not seen 

the method described in any of the American journals, 

lead me to take the liberty of bringing it to the notice 

of other chemists. 
The method depends on the action of sodium fluoride 

on acid solutions of ferric salts, with the iron of which 

it forms a stable compound of ferric fluoride, Fe,F,, pre- 
venting any subsequent reaction between these salts and 

potassium iodide. The affinity of fluorine for iron is so 

strong that if a solution of sodium fluoride be added to 

one containing ferrous and cupric salts the latter will 

be immediately reduced to the cuprous state, or if in 

acetate solution, cuprous oxide will be precipitated. The 

idea of employing sodium fluoride to prevent the re- 

action between ferric salts and potassium iodide oc- 

curred to the late R. Wightwick Roberts in 1898, and the 

. process described was evolved by Arthur Fraser, a chem- 

ist in England. 
The following reagents are required: A standard 

solution of sodium thiosulphate of such strength, for 

convenience, that 1 c.c. will equal 10 mg. of copper; a 

solution of sodium acetate (about one of salt to five of 

water) and just acid with acetic acid; a solution of 

sodium fluoride, about 45 grams to a liter of water. The 

method is as follows: 

Weigh one gram of ore and transfer to a No. 3 beaker, 

digest with 7 c.c. of nitric acid until action becomes 

quiet, add 5 c.c. of hydrochloric acid and a slight excess 

of sulphuric acid, in order to convert all the bases to 

sulphates. Evaporate on the hot-plate until most of the 

free sulphuric acid is removed. Cool, add about 25 c.c. 

water and boil until the sulphates are in solution. Cool, 
add enough sodium acetate solution to neutralize the ex- 

cess of sulphuric acid, when the solution will become 

red, due to the formation of iron acetate. Then add 
enough sodium fluoride (a slight excess does no harm 

and is better than not enough) to discharge the red 

color. The iron will then be combined with the fluorine 

to form Fe.F., which will prevent any subsequent re- 

action between ferric salts and potassium iodide. 

Keep the volume of the solution to about 100 c.c., add 
about three grams of potassium iodide and titrate the 

liberated iodine in the usual manner with a standard 
solution of thiosulphate, using starch as an indicator. 
Observe all the necessary precautions used in the regu- 

lar iodide method, particularly to keep the volume to 

A tions: having made several hundred determina- 

a 

*Chief Chemist, United Verde Copper Co., Clarkdale, Ariz. 

REESE.* 

about 100 c.c., especially in low-grade ores, and titrate 
to get the end reaction and not simply to discharge the 

blue color. 

In ores with a dark gangue or those heavily oxidized, 

the end reaction may be slightly obscure. A little ex- 
perience, however, will soon teach tiie operator to dis- 

tinguish between this and the regula’ end-point; or the 

difficulty may be removed by filtering off the gangue. In 

case of over-titration the end-point may be reached by 
titrating back to blue color with potassium perman- 
ganate, observing the amount, and again titrating with 

thiosulphate, having determined the value of the per- 

manganate in terms of the thiosulphate solution. 

In ores containing lead or bismuth, starch should be 
added occasionally during titration, as the yellow color 

due to the former and the brownish color due to the lat- 

ter may be erroneously attributed to free iodine; other- 

wise bismuth seems to have no effect on the results. 

With low-grade ores of 1 or 2% copper, the reaction 

with potassium iodide is often slow, especially when the 

presence of a large quantity of iron has led to the addi- 

tion of an excess of sodium acetate, and the blue starch- 

iodide color keeps returning in a disconcerting manner. 

Thiosulphate must be added, however, until the blue 

color remains permanently discharged. 

With sulphide ores containing much antimony or 
arsenic, a slight variation in the process is necessary, as 

the antimonic and arsenic acids are likely to be partly 

reduced during drying by unoxidized sulphur and, by 

reacting subsequently with the liberated iodine, may 

cause an apparent shortage in the copper contents. It is 

well, therefore, with such ores, after evaporating to dry- 

ness and driving off the residual sulphur, to evaporate 

a second time with the three acids. Then, after dissolv- 

ing in water and before adding sodium acetate, a solu- 

tion of potassium permanganate of a known value in 

terms of thiosulphate is added, drop by drop, until the 

last drop permanently changes the green color to a gray- 

ish violet. If the oxidation by the nitric acid has al- 

ready been complete, one drop of permanganate will be 

sufficient. Then proceed as before, deducting 0.02% 

from the thiosulphate reading; or just destroy the vio- 

let and bring back the green color with a delicate solu- 

tion of ferrous sulphate, and make no deduction. 

In making up the solution of sodium acetate and that 
of sodium fluoride, I have found it best to make them 

concentrated almost to point of saturation. In evapo- 

rating in such large beakers, the usual precaution is 

necessary of finishing up on a low heat, until the “spit- 

ting period” is over, when evaporation may be made to 

dense white fumes without further trouble. 

This method combines speed with accuracy by elim- 

inating the great amount of manipulation necessary in 

other methods, as the ore is weighed into a beaker and 

remains there until contents are washed down the sink. 

It also furnishes the operator with an excellent method 

for controls. On account of the prohibitive price of 

platinum, the method is convenient for the small labora- 

tory. It will save both time and labor for the large 
laboratory by yielding results that will check with the 

electrolytic method, with proper care and skill. 
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Mineral Production of Queensland 
From the official report of the Queensland Under 

Secretary for Mines, published in the Queensland Gov- 
ernment Mining Journal, it is noted that in 1917 the 

value of the mineral output was £4,012,977, a decrease 
of £8029 from the preceding year. Weather conditions 

and market prices were favorable, but other factors, 

such as scarcity of labor in the more remote districts, 

industrial disputes, and high costs, were responsible 
for failure to make a larger production. A satisfac- 

tory feature of the 1917 record is the substantial in- 

crease in the coal output, attributed to an improve- 

ment in trade generally. 
The total gold production of 1917 amounted to 179,- 

305 fine oz., compared with 215,162 fine oz. in 1916. 

Silver production was 241,639 oz. in 1917, and 243,084 

oz. in 1916. 
The production of other minerals and metals in 

1917 was as follows, in long tons, the figures for 1916 

being added in parentheses: Tin, 1177 (1707); lead, 

480 (615); copper, 19,062 (19,520); wolfram, 353 

(370); manganese, 21 (643); bismuth, 4 (4); bis- 
muth-wolfram ore, 131 (137); molybdenite, 111 (81); 
antimony, none reported (193); scheelite, 9 (none) ; 
arsenical pyrites, 32 (none); fluorspar, 71 (none) 

chromic iron ore, 756 (none). . 

The production of non-metallic minerals was, in long 

tons: Coal, 1,048,473 (907,727); limestone for flux, 

185,703 (142,018) ; ironstone for flux, 25,065 (44,161) ; 

fireclay, 10,602 (8708). Gems, including opals, were 
produced in 1917 valued at £14,308 (£15,233). 

Dividends paid by the mining companies of Queens- 
land were £366,098 ($1,781,616), which was a decrease 

of £74,399 ($362,063) from the amount for the pre- 

ceding year. The total number of persons employed in 
the industry, including those in mills and other works 
connected with mining operations, was 11,157, which 

is a few hundred less than the number employed in the 

previous year. 

Only 12 fatal and 64 non-fatal accidents were re- 
corded during 1917. The death rate per 1000 persons 
employed in metalliferous mines was 0.70; in coal mines, 
1.79; in all mines, mills, and metallurgical works, 1.07. 

Sixteen new mines were opened during the year, and 

eight that had been closed down for extended periods 
were reopened; 12 discontinued operations. 

Many improvements in the distribution of air were 
made in the more active metal mines, and in the col- 

lieries the quantity of circulating air was increased by 
the available appliances, or by the introduction of 

auxiliary fans. 

Union Sulphur Co. Offers Use of Patents 
to Freeport Company 

The recent decision of the U. S. District Court in 
Delaware in favor of the Union Sulphur Co., and against 

the Freeport Sulphur €o., for alleged violation of pat- 

ents of the former, gave rise to a report that curtail- 

ment of the sulphur output was threatened and that 
the Government would commandeer the mines of both 
companies. The facts in the case, as related by Henry 

Whiton, president of the Union Sulphur Co., are briefly 

as follows: 
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After the court had rendered decision in favor of the 
Union company, the latter, owing to needs of the Gov- 

ernment for all available sulphur, petitioned the court 

not to issue a restraining order against the Freeport 
company for the duration of the war, so that the supply 
of sulphur might not be reduced. The Union company 

offered the use of its patents to the Freeport concern 

for the duration of the war, with the consent of the 

court, preferring to take its chances for royalties later 

rather than impede necessary production of sulphur. 
However, the Union company’s claim for royalties on 

patents belonging to it and alleged to have been used by 

the Freeport company is still maintained, and, under 

decision of the District Court, the Freeport company is 
enjoined from distribution of dividends or dissipation 
of assets until final decision is reached in the U. S. Court 

of Appeals. 

At a meeting of the sulphur section of the War In- 
dustries Board recently, the Union company offered to 
place its plant at the disposal of the Government, but 
the general opinion that prevailed was that, in event of 

the Government taking over direction of the output, 

it would probably be done in the same manner as with 
steel companies; that is, the company would continue 

its operation as before, but the War Industries Board 

would direct shipments of all the sulphur produced. 

Swedish Iron and Iron-Ore Exports 
The export of pig iron and partly manufactured iron 

from Sweden during the first three months of 1918, 
according to Commerce Reports, aggregated 90,000 met- 

ric tons, a reduction of 7700 tons, or 8%, from the 
total for the corresponding period of 1917. 

The following table shows the various kinds of iron 
exported and comparison of exports of the first quarter 

of 1917: 

SWEDISH IRON EXPORTS—JAN. TO MAR. 1918 (INCLUSIVE), 

IN TONS 

Jan.-Feb.-Mar. 
Articles 1917 1918 

UNIO 66 S's os oc old win edd Sd wigs od awates 41,400 43,400 
ING 5 a. ue aaa wa ee ene 4,400 4,500 

IE a Sieg Se 0 ups ganescousa ges 800 § 1,100 
in diixacetsetantwenbadewoes ea eo ated 

RU IOE i airs deus d.cled wcerens decade tes 900 =: 11,000 
NGS win, Kes kes Vide whee kenemendinds’ 1,900 1,200 

REE Saag 4 saaruuecinewad cd we 6 eae 1,200 500 
NS cb ua cysheeee kes aedwas 5,700 6,600 
EEE eee me ee rer 1,800 3,800 

CIS in. Sie odd vido tut ns oan x68 1,400 1,100 
Bar iron, hammered ..............e0: 2,400 2,100 

OD a eis dede o0.5 cbs ove Web ens 21,800 11,800 
Cold-rolled or cold-drawn iron ........ 000 §=1,700 

INNES ocd Led Ada we does maaan 3,500 6,100 
Es da get sob nes 0vs.00Keds ews 1,700 1,400 

Pipes: 
IO ak teenies Rew semen on 1,500 1,900 

NL. <6 004 chacebeuadeeger 300 300 
Ss is aps oe aewddbacesadaus 800 400 

INES 6 dine Rang een baeRewhume Ma 1,900 1,400 
I hic iin or ei ne nddngas mes oueias 1,100 190 
I ED occas Kudos yqueceseas su 1,800 500 

RA Sin. 0. Hin ahh hen eceneegekert 98,600 90,900 

The export of iron ore for the same period aggre- 
gated 347,000 tons, as compared with 803,000 tons for 
the corresponding quarter of 1917, a reduction of 456,- 

000 tons. Iron-ore shipments were to Germany. 
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Employer’s Duty in Reconstructing the 
Crippled Soldier* 

We must count on the return from the front of 
thousands of crippled soldiers. We must plan to give 
them on their return the best possible chance for the 
future. Dependence cannot be placed on monetary com- 

pensation in the form of a pension, for in the past the 

pension system has proved a distinct failure in so far 

as constructive ends are involved. The only compensa- 
tion of real value for physical disability is rehabilitation 
for self-support. Occupation is, further, the only means 

for making the man happy and contented. The injuries 
of many soldiers disqualify them from pursuing again 

their former employment. The schools of training pre- 

pare these men for some work in which their physical 
handicap will not materially interfere with their pro- 

duction. 

The education of the adult is made up largely of his 

working experience. The groundwork of training in his 

past occupation must under no circumstances be aban- 

doned. The new trade must be related to the former 
one, or be, perhaps, an extension or specialization of it. 
For example, a man who had done manual work in the 

building trades may by instruction in architectural 

drafting and the interpretation of plans be fitted for a 
foreman’s job, in which the lack of an arm would not 
prove a serious handicap. A trainman who had lost a 
leg might wisely be prepared as a telegrapher, so that 

he could go back to railroad work, with the practice of 

which he is already familiar. 

Whatever training is given must be thorough, for an 

adult cannot be sent out to employment on the same 
basis as a boy apprentice. He must be adequately pre- 

pared for the work he is to undertake. 

The one-armed soldier is now equipped with working 
appliances which have supplanted the old familiar arti- 

ficial limb. They are designed with a practical aim 

only in view; they vary according to the trade in 

which the individual is to engage. For example, the 

appliance for a machinist would be entirely different 

from that with which a wood turner would be pro- 
vided. Some appliances have attached to the stump 
a chuck in which various tools or hooks can inter- 
changeably be held. The wearer uses these devices 

only while at work; for evenings and holidays he is 

provided with a “dress arm” which is made in imita- 

tion of the lost natural member. 

An important factor in the success of reéducational 
work is an early start, so that the disabled man shall 

have no chance to go out unemployed into the commu- 

nity. In even a short period of exposure to the sentimen- 

tal sympathy of family and friends, his “will to work” 

may be so broken down that it becomes difficult again 

to restore him to a stand of independence and ambition. 
For this reason, therefore, the plan for his future is 

made at as early a date as his physical condition ad- 

mits, and training is actually under way before the 

patient is out of the hospital. 

In the readjustment of the crippled soldier to civil- 
ian life, his placement in employment is a matter of the 

greatest moment. In this field the employer has a 

*By Douglas C. McMurtrie, Director of the Red Cross Insti- 
tute for Crippled and Disabled Men, New York. 
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definite responsibility. But the duty is not entirely 
obvious. It is, on the contrary, almost diametrically 
opposite to what one might superficially infer it to be. 

The duty is not to “take care of,” from patriotic mo- 
tives, a given number of disabled men, finding for 
them any odd jobs which are available, and putting the 
ex-soldiers in them without much regard to whether 
they can earn the wages paid or not. Such a procedure 

cannot have other than pernicious results. In the first 
years of war the spirit of patriotism runs high, but 

experience has shown that men placed on this basis 
alone find themselves out of a job after the war has 
been over several years, or, in fact, after it has been in 
progress for a considerable time. 

A second weakness in this method is that a man 

who is patronized by giving him a charity job comes 
to expect as a right such semi-gratuitous support. 
Such a situation breaks down rather than builds up 
character, and makes the man progressively a weaker 

rather than a stronger member of the community. We 

must not do our returned men such injury. 
The third difficulty is that such a system does not 

take into account the man’s future. Casual placement 
means employment either in a makeshift job as watch- 

man or elevator operator—such as we should certainly 

not offer our disabled men except as a last resort—or in 

a job beyond the man, one in which, on the cold-blooded 

considerations of product and wages, he cannot hold 

his own. Jobs of the first type have for the worker 

a future of monotony and discouragement. Jobs of 

the second type are frequently disastrous, for in them 

a man, instead of becoming steadily more competent and 

building up confidence in himself, stands still as regards 
improvement and loses confidence every day. When he 

is dropped or goes to some other employment, the job 

will have had for him no permanent benefit. 

The positive aspect of the employer’s duty is to find 

for the disabled man a constructive job which he can 

hold on the basis of competency alone. In such a job 

he can be self-respecting, be happy, and look forward 

to a future. This is the definite patriotic duty. It is 
not so easy of execution as telling a superintendent to 

take care of four men, but there is infinitely more satis- 

faction to the employer in the results, and infinitely 
greater advantage to the employee. And it is entirely 
practical, even in dealing with seriously disabled men. 

A cripple is debarred by his disability from perform- 
ing only certain operations. In the operations which 

he can perform, the disabled man will be just as efficient 

as his non-handicapped colleague, or more so. In the 

multiplicity of modern industrial processes it is entirely 

possible to find jobs not requiring the operations from 
which any given type of cripples are debarred. For 

such jobs as they can fill, the cripple should be given 

preference. 

The industrial cripple should be considered as well as 

the military cripple, for in these days of national de- 

mand for the greatest possible output there should not 

be left idle any men who can be made into productive 

workers. 

With thoughtful placement effort, many men can be 
employed directly on the basis of their past experience. 
With the disabled soldiers who profit by the training 

facilities the Government will provide, the task should 

be even easier. 
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This, then, constitutes the charge of patriotic duty 
upon the employer: To study the jobs under his juris- 

diction to determine what ones might be satisfactorily 

held by cripples. To give the cripples preference for 

these jobs. To consider thoughtfully the applications 
of disabled men for employment, bearing in mind the 
importance of utilizing to as great an extent as pos- 
sible labor which would otherwise be unproductive. To 
do the returned soldier the honor of offering him real 
employment rather than a charity job. 

Repairing and Oiling Mine Cars 
By B. T. C. 

It is customary at most mines, when a mine car is 

in need of repairs, to send a mechanic and his helper 

underground from the machine shop to do the work. 
Almost invariably these men will stretch such a job 

into at least half a day, and if possible a full shift 

will be used up, no matter how trivial the repair may 
be. If the repair is more than can be made under 

ground, the men will have the car brought to the sur- 
face, where it may lie around for some time before it 

can be attended to. Often mechanics are not available 

when wanted underground, and a delay is thus caused 

through having the mucker make what repairs he can 

to keep a car in operation, or in looking for another 
car to take its place. Repairs made by laborers often 

do a car more harm than good, as they are generally 

made with a bar or a double jack. and when the car 
finally comes to the surface there are numerous bolts 

and rivets to be replaced and parts of the body to be 

straightened. Usually the men will oil their own cars, 
using whatever oil is most convenient, whether it be 

2 high-grade machine oil, a heavy grease or a common 

black oil, and whenever a car begins to run hard, re- 
gardless of the real cause, they will resort to more oil 

as a remedy. 
During the first six months of 1917, at a mine moving 

500,000 tons of ore and waste a year, which was 

trammed by between 150 and 200 shovelers, hand 
trammers, mule drivers and storage battery handy men, 

requiring about 230 mine cars, this manner of repair- 

ing and oiling cars was rather closely observed. It was 
estimated that not less than $3000 per year was being 

wasted through time lost by the men in fixing their own 

cars and in looking for cars in good condition when 
something happened to the ones they were using. It 

was also evident that a more systematic method of 
oiling and repairing by a special man would do a 
great deal toward decreasing the upkeep cost. 

The following costs were obtained during this period, 
January to June, 1917: Total cost of oils, $152.94 of 

car repairs, $1191.33; cost per “ton 1000 ft.” of oils 
$0.00017; of car repairs $0.0012. The number of “ton 
1000 ft.” per car was 4260. 

REPAIR MEN ASSIGNED To LooK AFTER CARS 

During the second half of 1917, a mechanic and one 

helper were put on the mine payroll, solely for the 

purpose of oiling and repairing cars. These men made 

daily inspection of the cars underground, attending to 

those needing it. Whenever a car was noticed in bad 
condition, the repair men were notified, and one or both 

would leave their regular runs to attend to it. 
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On the various levels, space was provided for making 
repairs of a more serious nature. When a car was badly 
damaged, it was left at these places and promptly looked 
after by the mechanics. If any forge work were neces- 

sary, the car was taken to the surface, where a separate 

shop was provided especially for this work. 
Enough spare cars were kept on each level, in con- 

veniently situated though unused places, so that if 
one were broken another was immediately available. 

Spare chains, car hooks, grease caps for roller bearings, 
bolts, etc., were kept on hand. All parts subject to re- 

peated damage, such as car hooks, were bolted instead 

of riveted on, permitting more rapid repair. At times 

when only minor repairs were necessary, the mechanic 

and his helper would inspect every four days and keep 

in good condition all of the 250 mine cars in use. Each 
car was inspected at least once every 10 days. 

PROPER LUBRICATION OF ROLLER BEARINGS STUDIED 

The question of car oiling was rather carefully in- 

vestigated at this time. All mine cars are equipped 
with roller bearings, which reduce car resistance to 
about half of that required for plain bearings. The use 
of this type of bearing has permitted an increase in the 

size of cars used in mule haulage from 30-to 40-cu.ft. 

capacity, and the length of train from six to seven cars. 
To operate roller bearings to the best advantage, it is 

necessary to have the bearings full of lubricant at all 
times, the rollers floating in grease. If this is not done, 

the resistance is as great as if not greater than with 

well-oiled plain bearings. Several oils and greases 

ranging in price from 6 to 15c per lb. were tried out in 
the bearings, with the following results: 

With oils, there was a constant leakage around the 

wheel, and the oil would not remain in the bearings 
long enough to lose its lubricating qualities. 

Greases of ordinary consistency were too thick and 
would ball up in the axles. There was not enough heat 
generated in the bearings to cause them to become 

soft and run into the roller bearings. 
Mixtures of oil and grease in various proportions 

did not seem to have the desired lubricating qualities, 

and when made soft enough to be forced into the bear- 
ings with a grease gun, they tended to run out, as 
did the oil alone. 

Samples of non-fluid oils or transmission grease of 
the consistency of soft vaseline were finally tried out, 

and were entirely successful. These greases are of 
moderate price, about 12c. per lb., and can be readily 
injected with a hand-operated grease gun. They will 

not run out of the bearings, although they flow freely 

to all parts. It has been found unnecessary to oil 

mine cars with these greases more than once a month, 
and in many cases once in six weeks is sufficient, and 
then only a small quantity is required (0.62 lb. per axle). 

CaR DuTy INCREASED UNDER NEW SYSTEM 

The following costs were obtained during this period, 

July to December, 1917: Total cost of oils, $364.07; 

of car repairs, $2666.22; cost per “ton 1000 ft.” of oils 

$0.00015; of car repairs, $0.001. The number of “ton 

1000 ft.” per car was 9952. 
For a full year’s operation these figures represent a 

saving in expense of $100 for oil, and $1000 on car re- 
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pairs, besides the estimated saving through having all 

the cars in use, and in good running condition all of the 

time, of not less than $3000. This is a yearly total of 

$4100, or a saving of $0.008 per ton on all ore and waste 

moved. These figures were obtained while this system 
of car repairing was being installed, and now that it is 

in full operation and working smoothly, it is estimated 

that $500 per year can be saved on oil, $1500 on car 
repairs and $3000 in time, making a total of $5000 a 

year, or $0.01 per ton of ore and waste moved. 

The following tables give monthly car repair costs 

and unit costs as the work was performed underground: 

TABLE I. MONTHLY REPAIR COST PER CAR FOR DIFFERENT 
CAR TYPES AND KIND OF SERVICE 

Repairs per Car Oiling per Car 
Type of Car Labor Supply Labc,upply Character of Service 

Timber trucks......... -* = $0.122 $0. ay $U. ? Very light 
40-cu. ft. side dump. . _ 4 Heavy inate and electric 
35-cu.ft.sidedump..... : i 0 ; 3 1 Heavy mule and electric 
30-cu.ft. side dump. . 98 3 19 ‘= Heavy mule and electric 
30-cu.ft. end dump...... mm: OS .0 02 Light —_ and hand 

tramming 
Small end dump........ 15.08 10 =.03 Hand eamining 

TABLE II UNIT COST OF REPAIRING AND OILING CARS 
Time. 

Type of Car Kind of esl Hours Minutes Labor Supplies 

Timber trucks..... . Car inspection. . hee sigs 9 | eee 
SND es dco eo stan ‘ 15 .252 $0.122 
Hooke on cars 30 1.62 .47 
Putting on roller bearings , 0 2.00 34.07 

40-cu.ft. side dump Car inspection. . pean ae 8 FE a iecszenais 
SE eee. 19 . 283 14 
Changing car hooks..... 2 42 3.84 1.71 
Repairs tocar door.... 1 26 1.69 .02 

35-cu.ft. side dump. cos snapection......... ... 8 49 he 
EST Ger. a te: ; 18 . 288 iT] 

Changing car hooks.... 2 41 2.91 1.14 
Repairs tocar door.... 1 2 1.09 

30-cu.ft. side dump.Car eer: SS cesbenad 6 PRs Se ec aes 
a 23 394 14 

Changing ear hooks.... 3 2 3.03 1 
Repairs to door...... 1 20 an 

30-cu.ft. end dump. = a 9 . 28 
ng. Dio ee 19 - 35 14 

Chensing car hooks.... 5 36 5.87 1. 66 
BOOP OMRNE..... 22... -5- 50 ee | vée ees 

Small end dump....Car inspection......... ... 9 eee 
Oiling..... ne ee 18 _ 14 
Repairs tocardoor.... 1 22 1.47 .02 
Car body hinges....... 4 a 4.08 . 06 

South Africa’s Mineral Production 
in February 

The Union of South Africa in February, 1918, pro- 

duced 660,210 fine oz. of gold, valued at $13,647,593, and 

of this the Transvaal contributed the entire output, ac- 

cording to Commerce Reports. However, as compared 

with the month of November, the Transvaal’s yield of 

gold decreased by 113,750 fine oz., carrying a monetary 

valuation equivalent to $1,317,824. The coal production 
of the Union amounted to 769,923 tons (2000 lb.), or 

71,639 tons less than for January; and the output of 

the Transvaal and Orange Free State amounted to 486,- 

383 and 63,865 tons, respectively. Of the 182 tons of 

tin mined in the Union, the Transvaal is credited with 

the whole output; and again this was also true of the 

275 tons of copper produced in’ the Union. Asbestos 

was produced in the Union to the extent of 520 tons; and 

the Transvaal’s output was 182 tons. The value of the 

gold output on the Witwatersrand amounted to $13,179,- 
596, to which $458,658 must be added in order to com- 

plete the figures for the entire Transvaal Province. The 

working profits of the mines on the Witwatersrand and 

outside districts amounted to $2,809,898 and $101,574, 

respectively. 

There were 1,976,457 tons of ore milled in the Trans- 
This is, however, a decrease of 226,649 tons, as vaal. 
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compared with the preceding month. Taken per ton, the 

working costs averaged 21s. 8d. ($5.27) for February, 

which shows an appreciable increase when compared 
with 19s. 7d. ($4.77) for October, 19s. 11d. ($4.85) for 
November, 20s. ($4.87) for December, and 20s. 8d. 
($5.03) for January. 

Laborers employed upon all of the mines of the Union 

of South Africa totaled 268,619, and of this number 
223,988 were engaged in the Transvaal. 

The analysis of the mineral production by the Trans- 
vaal Chamber of Mines contains the statement that the 

operations of the gold mines for the month of February 
were seriously handicapped by floods caused by the ab- 

normal rainfall. However, notwithstanding adverse 

effect of water in some of the mines, and the con- 

sequent damage resulting therefrom, the fact that there 

were 500 stamps less in operation is partly responsible 

for the decreased production of gold. 

Mining in Algeria 
According to a recent supplement to Commerce Re- 

ports, mining in Algeria, a country of rich mineral 

resources, especially in iron and phosphates, has suffered 
from labor shortage, transportation difficulties, and loss 
of markets. No figures of production are given, but the 
following data regarding exports reveal the extent of 
mining developments. 

MINERAL EXPORTS FROM ALGERIA IN 1915 AND 1916 
(In metric tons) 

1915 1916 
PAGAGOY OLE 60.0.6 60 cs sic css 9,022 28,473 
SE wan ve cssccusss Sheemen 1,098 
PNB sic 2 cian Sato enc wate 818,705 938,684 
RNS Sing ob Sw Binlew cine ee 15,046 23,731 

RIT ss bons Gisela ts 16,796 28,973 
Natural phosphates ....... 225,891 380,211 

EE siton diwensmnks> 1,875 3,910 

In 1916, 32 metric tons of mercury was exported, none 

being shipped in the preceding year. 

Building-Construction Data 
The number of carpenter and labor hours necessary 

to complete each stage of construction of a 200-man bar- 

racks at Camp Meade, Maryland, is given as follows by 
N. B. Garver in the Journal of the Western Society of 

Engineers, together with the lumber required: Foun- 

dation posts: carpenters 20, laborers 60 hours, lumber 

1000 bd.ft.; framing complete: carpenters 375, laborers 
72 hours, lumber 20,700 bd.ft.; sub-floors and roof: 

carpenters 390, laborers 50 hours, lumber 19,400 bd.ft.; 
trim: carpenters 530, laborers 85 hours, lumber 25,000 

bd.ft.; outside sheathing: carpenters 450, laborers 40 
hours, lumber 5900 bd.ft.; undersheathing and ladders: 

carpenters 60, laborers 15 hours, lumber 2000 bd.ft. 

Total hours on lumber erection: carpenters 1825, labor- 

ers 422. Total lumber erected, 74,000 bd.ft. Lumber 

erected per carpenter per day, 407 bd.ft. Carpenters re- 

ceived 624c. per hour and laborers 30c. Most of the 
men employed were ordinary workmen, and many had 
little or no knowledge of their “trade.” Economy was 

disregarded. 

Production of Nitrate in Chile in 1917 was 65,100,000 
quintals of 11.4 lb. each, according to the London Economist. 
Of this 66,800,000 quintals was exported. 
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Correspondence and Discussion 

EE DEE ETO EET ES 

American Red Cross Care Committee 

for American Soldiers 

The American Committee of Engineers in London 

has received a request from the American Red Cross 

Care Committee for American Soldiers, whose address 

is 154 New Bond St., London W., for copies of Amer- 

ican technical magazines, for the use of American hospi- 

tals in England, France, and other European countries 

where such are established. Although many London 
offices receive regularly the American mining, electrical, 

railway, mechanical, excavating, and other technical 

periodicals, there is no regular system of distribution 
by which such publications can reach wounded officers 

and soldiers of the American Army. 

We therefore beg that you will publish this letter in 

your columns, together with the request that any in- 

dividuals or companies having spare copies not needed 

for their files forward the same either directly, or 

through the medium of the local Red Cross, to Mrs. 

Miller, American Red Cross Care Committee, 154 New 

Bond Street, London, W. C. W. PURINGTON, 
Honorary Chairman, American Committee of Engi- 

neers in London. 

London, May 14, 1918 

The Price for Manganese Ore 
In the Journal of June 8, there was an article criticiz- 

ing the Administration about “fixing the price for man- 

ganese ore.”” The fact of the matter is that the price for 

manganese ore is not fixed, but, in order to stimulate 

the production of domestic ore and to assist the country 

in the present crisis, the War Industries Board re- 

quested the American Iron and Steel Institute to hold a 

meeting of all the important manganese ore buyers in 

the United States, get their views on what could best 

be done to help the situation and to agree upon a uni- 

form schedule, so that the producer would know exactly 

the value of his product and would not be obliged to 
shop around from one buyer to the other, endeavoring 

to get the highest-priced business. 

These meetings were held in the office of the Steel 

Corporation and were presided over by Mr. Kerr, the 

vice president of that concern. The consensus of opin- 

ion of every one was that the thing to do was to raise 

the prices sharply, eliminate penalties for iron, allow a 

premium for low silica, and penalize for high silica just 
as moderately as possible. It was also decided to make 
uniform terms and for every one to pay 80% of the 
value of the ore against bill of lading, and not en- 
deavor, as we had all been doing, to induce the buyer to 
ship on open account without any advances against bill 
of lading. 

The Journal states in its articles that the prices fixed 
were about the current market prices. In this it was 

certainly very much misinformed. Take, for example, 

the grade of 40% domestic manganese ore. The old 

Carnegie schedule for 40% to 40.99% was 92c. f.o.b. 

Pittsburgh; Seaboard Steel and Manganese Corporation 

was 76c. f.o.b. Chicago; E. E. Marshall was 90c. f.o.b. 
his Eastern furnaces; Bethlehem was $1 f.o.b. Lebanon; 

Miami, 83c. f.o.b Chicago, and E. J. Lavino & Co. 90c. 

delivered at its Pennsylvania and Virginia furnaces, 

and at Anniston, Alabama. 

The new schedule price for 40% to 40.99% man- 

ganese is $1.02 per unit, f.o.b. South Chicago, or about 

19¢c. higher than Miami, 
16c. higher than Bethlehem, 
~—_ = than E. E. Marshall and E. J. Lavino 

26ce. higher than Seaboard, 
18¢c. higher than Carnegie. 

Under the circumstances, we cannot help but feel that 
_a correction printed in the Journal would be acceptable, 

as no one is working harder for the cause at the pres- 

ent time than the American Iron and Steel Institute. 

New York, June 11, 1918. FERROMANGANESE. 

Fine Grinding and Porous-Briquetting 
of Zinc Charges 

Regarding the subject of briquetting and Messrs. 
Sulman & Picard’s letter in the May 11 issue of the 

Journal, it is a misnomer to refer to any briquetting 

work I have done or propose regarding zinc distillation 

as “porous,” for I find 3000 to 5000 Ib. pressure to the 
sq.in. desirable, and briquet an almost anhydrous mix- 

ture. If I did otherwise the briquets would burst in 
baking at red heat because of escaping moisture, and 

it would be impossible to handle pulverized caustic lime, 
as I do without hydration. Woolsey McA. Johnson has 

described a porous-briquet method, and probably Messrs. 

Sulman & Picard make a porous briquet, using direct 

steam in the liquefying of pitch and heating or warming 

the mass prior to pressing, as is usual. It is best to 

have a clear understanding of the different methods of 

briquetting, and the word porous hardly applies to the 

form I recommend. 
I can think of no situation in metallurgy where the 

porous briquet is as advantageous as a hard, dense sub- 

stance formed without cellular structure, and not al- 
lowed to swell or expand from escaping gas or vapor. 

The exception might be in blast-furnace practice, where 

all,the fuel of the charge is in the briquet, no extraneous 

coke being used; but because a briquet cannot be prac- 

tically made that is as solid or inert as anthracite, I 
doubt the necessity of porsity for the purpose of giving 

combustion surface in blast-furnace work. If such is 

desired, put in hay or fiber, which burns out, producing 

channels, but leaving the mass hard and compact. 
The dense briquet occupies less space, is less friable, 

conducts heat better, heats more quickly, and uses a less 
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proportion of binder, if the grinding is graduated in 

mass, say from 50 to 200 mesh, which may define the 
usual fine-grinding. Briquetting all fine or gritless ma- 

terial is as much a mistake as briquetting all coarse sizes 
would be. 

I recall reading a patent issued to Picard on briquet- 
ting, but I was ignorant of the paper or any results 

obtained pertaining thereto, and of Mr. Hoover’s article, 

as referred to by Messrs. Sulman & Picard. I should 
have noticed Mr. Ingalls’ allusion in his “Metallurgy of 
Zinc,” but did not recall it, and accept the correction 

of Messrs. Sulman & Picard that they and not Mr. 

Johnson made the first public statement regarding fine- 
grinding in contact briquetting. 

Briquetting in almost any form will bring results bet- 

ter in every respect than loose-mixture charging in zinc 

retorts, but the expense and convenience of the act must 
be considered with the degree of economic efficiency at- 

tained, which appears to be much in favor of the hard 

and anhydrous-pressing fine-grinding process with min- 

imum voids, and thus minimum use of pitch or other 

binder. It seems to me that the type of press used plays 

an important economic part, as the plunger types are 

slow and wear excessively, and the usual Belgian wheel 
is inadequate in pressure, giving around 1000 lb. per 

sq.in. effective pressure. I used a new type of rolling 
press, with no plunger action, that showed a pressure at 

least three times greater than the Belgian wheel form. 

Messrs. Sulman & Picard and myself agree as to re- 

sults in an academic sense, and as to the practical neces- 

sities, but the effects I obtained required a materially 

different series of acts and apparatus and yielded in- 

tensified results over those possible under the Picard 
patent. I would compare the art of briquetting with 

that of flotation, as being academically established, but 

requiring further economic development to warrant 

commercial practice. 

Flotation is here to stay and involves an immense 

economic advance in metallurgy, but it has its accom- 

panying train of evils, as it upsets badly the mechanical 

hearth roasting or desulphurizing practice in all ores 

which formerly required that process; and as the flota- 
tion concentrates are almost impossible to sinter on 

grates like the Dwight & Lloyd, and absolutely impos- 

sible in Huntington & Heberlein pots, the preparation 
for blast-furnace smelting is serious. I know of one 

American smelter who is almost ready to shut down 

because about all his custom stock is flotation slimes; 
yet a proper briquet would enable this smelter to de- 
sulphurize. Of course the issue involved is that flota- 

tion slimes are so fine that the dust nuisance becomes 
prohibitive. As flotation is on the increase, are not 

American smelters forced to adopt briquetting of slimes 
to meet the issue? 

The kind of a briquet used in roasting reactions is 

not the same as that used in blast-furnace smelting, it 
is admitted, as the binder for desulphurizing should 

carry no carbon if acid making is to be practiced. 

With efficient apparatus and practice, the costs of 

briquetting will disappear in the economies consequent 

thereto, and flotation slime will be a desirable product, 
because from it can be prepared a briquet of artificial 
composition that will be better than a mixture of lump 

ore, fuel and fluxes. This will hold true in smelting 
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and desulphurizing as well as in zinc retorting, which 

latter process cannot exist much longer unless charges 
are briquetted. 

The subject, as I see it, is large. The germ is in em- 

bryotic form, and can blossom only through the culture 
of research, as did flotation. 

I thank Messrs. Sulman & Picard for their attention. 
PARKER C. CHOATE, 

Research Metallurgist. 
Essex, Mass., May 19, 1918. 

Tungsten Occurring in Manganese 
| Oxide 

The note of Prof. W. S. Palmer in the Journal of Apr. 
27, announcing the occurrence of tungstic oxide in man- 

ganese dioxide (psilomelane) from three distinct local- 
ities in Nevada, is of interest as probably being the first 
published statement of such an association. 

Awhile ago I had occasion to examine a specimen of 
psilomelane which also yielded a small amount of tung- 

stic oxide. As was the case with Professor Palmer, I 

then made a search of the lists of analyses in Dana’s 

“System” and such other literature as was available, 

but could find no mention of the occurrence of tungsten 

in manganese oxides. To preclude the chance of con- 

tamination, a new sample was secured, which was found 

to contain approximately 1% WO,; barium was also 
found in fairly large proportion and but little iron. 

This psilomelane came from a considerable depth in 
the Homestake mine, in South Dakota, where the black 

oxide of manganese is occasionally found filling com- 

paratively small fissures in a body of rhyolite. It occurs 
in a spongy or cellular form, some of the cavities con- 

taining more or less black powder. Hand panning tests, 

as with the Nevada material, showed no visible concen- 

tration of tungsten mineral. The wolframite ore, mined 

ii the neighborhood, is found only comparatively near 

the surface, in the Cambrian or “flat formation,” which 

r2sts unconformably on the nearly vertical schists. In 

this wolframite the manganese occurs in much smaller 

percentage than the iron, the ratio Mn: Fe in the con- 

centrates averaging something like 1 to 4, or 1 to 5. 

A specimen of pyrolusite, mined a few miles away, 
showed no trace of tungsten. W. J. SHARWOOD. 

Lead, S. D., June 4, 1918. 

Platinum in New South Wales 
Platinum occurring as alluvia in a placer deposit at 

Fifield, New South Wales, has been reported by the 

Geological Survey of that state, according to the Chem. 

Tr. Journ. and Chem. Engr. The platiniferous wash 
consists mainly of sandy clay in which are embedded 

small rounded and angular pieces of quartz, and occa- 
sional pebbles and boulders of white quartz, most of 
which are only partly waterworn. Over 400 loads of 
wash dirt from 10 claims have been treated in a pud- 
dling machine for an average yield of 4 dwt. platinum 

and 3 dwt. gold to the load. As much as 84 oz. platinum 
has been obtained from 16 loads from the prospector’s 
claim. The results obtained in the deep ground at the 
northern end are not satisfactory, but sufficient pros- 
pecting has not yet been done to prove the position of 

the main gutter. 
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Air Lift for Handling Tailings 
By H. A. CAMPBELL* 

Tailings from the mill of one of the largest copper 

companies in the Southwest are brought to a consistency 

of four or five parts of liquid to one of solid and allowed 

to flow by gravity through launders for about a mile 

— LAUNDER 

\ or Discharge Pipe 

mu 

Av 
q 

= WEN 
‘~ \ 17 

TAILINGS ARE ELEVATED 15 TO 30 FT. WITH AN AIR LIFT 

where they then have to be lifted from 15 to 30 ft. and 
carried over a dam into a settling pond or dump. About 

7000 gal. per min. of this mixture is handled, and three 

10-in. centrifugal sand pumps, direct-connected to 150- 
hp. motors, were previously used. This method was 

found to be very expensive, as the tailings were sharp 

and cut out the casings and impellers of the pumps very 

rapidly, the average life of a pump not exceeding four 

days of continuous operation. Large motors were neces- 

Sary, as the efficiency of the pumps dropped rapidly to a 

low point as wear occurred. 

To obviate these difficulties, an air-lift system was 

installed and has proved a solution of the problem. At 

various points in the lower launder, openings were made 

discharging each into a 20-in. wood-stave pipe, which 

was set in a pit a sufficient depth to give proper sub- 
mergence and closed at the lower end. Inside of this 

*Dox 716, El Paso, Texas. 

a 10-in. discharge pipe, fitted with a footpiece, is placed, 

through which air is introduced at the bottom and which 

discharges directly into the upper launder. This pipe 

has no bends and no obstructions inside, so very little 

wear can occur and renewal will be practically unneces- 

sary. Three of these installations are able to handle 

the maximum tonnage. A separate compressor, driven 

by a 40-hp. motor, is used for each air lift, although 

all three could easily be handled from a central plant if 

local conditions made it desirable. Compressors and 
motors are housed and require little attention. Operat- 

ing costs and repairs have been cut to a small fraction 
of what they were with sand pumps, and the incon- 

venience of frequent shut-downs is eliminated. 

Treatment of Flotation Concentrates 

By ALGERNON DEL MAR* 

At a mill treating a silver-lead-zinc ore the following 

scheme of manipulation of the zinc flotation concentrates 

has proved successful in breaking down the froth, in 
separating some lead from the zinc concentrates and in 

delivering the thickened zinc concentrates to the filter 
at the right consistency for good work: 

The zinc flotation froth from the flotation machine 

flows down a launder to a rectangular box with two dis- 

charge openings A and B. The opening A leads to a 

centrifugal pump and the opening B to a Dorr thickener. 

B is in use automatically whenever the centrifugal pump 
is not in operation. The froth is fairly well broken down 

YW 
To Filter 

LAYOUT OF APPARATUS FOR PROPOSED SYSTEM OF 
HANDLING FLOTATION CONCENTRATES 

in the pump and the action is completed on the Wilfley 

table to which the pump delivers. The table separates 

the coarser particles of lead, which may all be smaller 

than —200 mesh mesh, and acts as a safety valve should 

there be a selective lead flotation cell preceding the zinc 

cells, which might possibly be outof commission. In the 

plant under observation there is a noticeable increase of 

*Sandon, British Columbia. 
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lead on the Wilfley table whenever the lead cells are not 

in operation. The zinc concentrates from the table 

flow to the settling box in the Dorr thickener. 

At the lip of the diaphragm pump is a box from which 

a launder runs to the Dorr tank and another to the filter. 
By turning a board back and forth, the stream of pulp 

may be directed to either. The advantage in this ar- 

rangement is that the pulp need only be sent to the filter 
when of the right consistency, for a vacuum filter will 

not pick up thin pulp. A very thick pulp produces a 

wet cake, a pulp of the consistency of molasses a fairly 

dry cake, and so it is possible to regulate the pulp to suit 

requirements. When the pump is started, the pulp is 

naturally thin from the addition of water in the pump 

for priming and at the bottom of the Dorr tank, so the 

stream is directed into the Dorr tank. The water is 

turned off, and when the pulp is of the right thickness 
it is sent to the filter. When the pulp becomes too thin, 
the pump is shut off. If for any reason the filter is not 

in operation, the pump may keep the pulp in circulation 

until it is ready, but the overflow from the Dorr thick- 
ener will naturally contain more mineral than when 

allowed to settle after each pumping. 

There is a two-inch pipe from the diaphragm intake 

to the filter, ending at the level of the lower circumfer- 

ence of the drum. If for some reason the filter is filled 

with pulp to thin for effective filtering, a valve is 

opened and the thin pulp is pumped back to the Dorr 

thickener. This contrivance allows the operator to force 

water through the filter to clean the canvas and to get 

this water out of the filter without draining away valu- 

able mineral. 
Will other operators suggest practical kinks? 

Formulas for Ore Sorting 
By GIBERTO LUNA* 

The final result sought in ore sorting is economy in 

the expense of the metallurgical treatment through a 

cheap separation, from the mine ore, of such waste or 

low-grade material as can be easily distinguished by 

the experienced eye of the sorter, thereby reducing the 

weight of the ore treated and proportionately increasing 

its grade. As there intervene several elements, such 

as milling or smelting charges, grade of the discarded 

material, cost of sorting, etc., it becomes interesting 

to determine by simple mathematical formulas what 

the relations among those elements are, in order to 

ascertain whether or not sorting is advisable and to 

what extent it can be carried to advantage. 

The fundamental reasoning at the basis of ore sort- 

ing must be that the rejected material is to be con- 
sidered as a loss which is to be offset by a gain in the 

value of the finished product of the sorting operation. 

Then the saving accruing from sorting will become ap- 

parent by comparing the loss against the gain. In 

order to establish what the loss is, assume that, instead 

of sorting, the waste be allowed to go to the metal- 

lurgical operations and that it has the same grade as the 
average of the mine-run of ore. Let C and A, respec- 

tively, represent the grade of ore before and after 

sorting; B, the grade of the rejected material; N, per- 

centage rejected of the weight of the unsorted ore; 

*Resident manager, Negociacién Minera Augustias, Doleres 
vy Anexas, Pozos, Guanajuato, Mex. 
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M, milling or smelting charges, including loss in tai]- 

ings; V, current price of the metal exploited; P, cost 

of sorting per ton of sorted ore. Then every ton of 

sorted ore will require for its production 
1 

1 — 0.01N 
0.01N 

i — oon *™ « 
waste. If there were no sorting and the waste were 

beneficiated, there would be an apparent yield of 

0.01NCV 0.01NM | 

1 — 001N 1 — 0.01N 

supposed to have a grade C. This amount is lost by 

rejecting a 
1 — 0.01N 

ore, and it is this loss which must be overbalanced by 
the rise in value of the sorted material. This rise is 

per ton of sorted ore (A — C)V — P. 

If now this gain is measured against the loss, then: 

0.01CVN 0.01NM 

(A ~ OV ~P)~ (TP NoLN ~ 1 — 0.01) 
= saving in sorting (1) 

per ton of sorted ore. The following relations hold: 

1) B= 1- aN 

tons of unsorted ore and will give 

coming from the waste 

tons of waste per ton of sorted 

1 

we (i=\0iN . 
whence 

A(1— 0.01N) + 0.01INB = C 
and 

A—C=0.01IN(A — B) 

then formula (1) becomes 

0.01(M — BV)N 
1 — 0.01N 

per ton of sorted ore. 

This formula has been worked out on the assumption 
that M remains constant whatever the tonnage, which 

is the most common case and occurs when the ore is 

shipped or the mine output is large enough to keep the 

mill supplied to its capacity in spite of the reduction 

from waste rejection in sorting. With the small oper- 

ator this frequently is not the case, and if the amount 

of ore treated were reduced by the sorting, the mill cost 

per ton would increase becausc of the fixed charges 

and the saving as calculated by the above formula would 

have to be reduced by the amount of that increase. 

In order to figure by how much the mill cost is ad- 

vanced by the reduction of tonnage treated, it should be 

considered as made up of two elements, one invariable 

and the other variable. The invariable element of the 
mill cost per ton is represented by those charges direct- 
ly proportional to the tonnage, such as consumption of 

chemicals, loss in tailings, etc., and the variable element 

by all the fixed charges and changes inversely as the 

tonnage. If Y and Z represent respectively the variable 

and the invariable elements of the mill cost, then 

M=-Y4+2 
As the fixed charges of the plant cannot supply an 

opportunity for saving, from the viewpoint of sorting, 

M will have to be exchanged for Z in formula (2) 

0.01N(Z — BV) 
1 — 0.01N 

sorted ore. Which formula shows that the full advan- 

tages of sorting are derived when the milling cost re- 

mains unaffected by the reduction of tonnage consequent 

on waste rejection. 

— P = saving of sorting (2) 

resulting in — P = saving per ton of 
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Company Reports ' 
FMM 

Annual Report of Judge Mining and 
Smelting Co. 

The report of the Judge Mining and Smelting Co., 
which operates a silver-lead property, having subsidi- 

ary values in zinc and copper, adjacent to the Daly 
West mine at Park City, Utah,. shows a net 

profit for the year 1917 of $58,550. Sales of ore 

and concentrates netted $953,729, and sundry receipts 

were $39,135; total expenses were $934,314. Divi- 
dends aggregatig $480,000 were paid and reduced 
the balance on hand at the end of the year to 

$133,840, in comparison with $555,290 at the be- 

ginning of 1917. The mine output was 65,427 

tons of ore, which yielded 11,736 tons of lead concen- 
trate and 5470 tons of zinc concentrate. The metal 

content of these products was 585,680 oz. of silver, 531.5 

oz. of gold, 7,919,720 lb. of lead, 428,000 Ib. of copper 
and 976,406 lb. of recoverable zinc. The existence of 

a new ore zone was established during the year. 

electrolytic zinc reduction works was placed in operation, 
but difficulties were experienced in obtaining chemicals, 

and it was not run at capacity. 

Consolidated Interstate-Callahan Mining 
Co., Quarterly Report 

The Consolidated Interstate-Callahan Co. reports for 

the first quarter of 1918 a net surplus of $138,087. The 
cost of improvements twas $11,509, operating costs 
totaled $317,307, and total net receipts, including $5160 
from miscellaneous sources, were $466,903. The ton- 

nage mined was 43,419, and that milled, 35,881, averag- 

ing 21.02% zinc, 6.77% lead and 2.27 oz. silver per ton. 

The cost of mining was $4.72 per ton, and of milling 
$1.98 per ton, the total cost of $6.70 showing a decrease 

of 60c. per ton compared with the quarter preceding. 

Satisfaction is expressed with the result obtained by 
flotation treatment of the tailings dump, which contains 
250,000 tons, assaying 12% zinc, and should net the 
company more than a million dollars. 

Nipissing Mines Co., Ltd. 
The Nipissing Mines Co., Ltd., Cobalt, Canada, reports 

for 1917 a production of 3,798,802 oz. of silver from 
2961.3 tons of its own ore, in addition to which there 

was a production of 1,779,631 oz. from custom ores. 

The gross value of its own production was $3,756,890, 

and the total cost of production was $1,057,987, leaving 
net receipts of $2,698,902, or 71.84% of the gross value. 
After payment of $1,935,000 in dividends, a net surplus 

of $2,731,599 was carried to the balance sheet. 

Ore produced amounted to 74,063 dry tons, about 80% 
of this coming from underground work, the remainder 
from dumps. Included in this figure is 1048 tons of 

The 

high-grade ore, the remaining 73,015 tons going to the 
low-grade mill. The high-grade ore and metallics treated 
averaged 1960 oz. per ton, the low-grade 31.13 oz. per ton. 

Owing to favorable flotation results and the rapidly in- 
creasing cost of supplies for cyanide treatment, concen- 

trating tables were installed to precede the cyanide treat- 
ment, the resulting concentrates going to the high-grade 

mill. New construction, cost of supplies and higher 

wages contributed to increase production costs by 80c. 

per ton. Forty stamps ran 80.68% of the possible 
running time, crushing 247.94 tons per day, or 6.2 tons 

per stamp per day. The tables present operating and 

cost data for the year 

TABLE I. COST OF PRODUCING SILVER AT NIPISSING MINES 

-Per Ton Per Oz 
, Ore Silver 

Development and exploration ree 7 = 1 15 $0. 03725 
Cs a ncce de edi ese ns car dees 1.452 . 02556 
Assaying and engineering. Bawa 137 . 00241 
Administration and office. . eneBee g 545 . 00961 
Surface and dwellings................ . 103 . 00182 
Insurance and taxes................. 1.967 03464 
General and legal. . .370 00651 
Is oes fo woe sta ne vce 714 01257 
Low-grade mill. . Sr see ee aadd 5.310 09352 
Hauling dum Bae aadg as oud eine a .075 .00132 
Shipping resi RSet Scaet ein ears 061 00108 
Shipping cobalt ore. sake ded os .002 . 00003 
Depreciation. Es Av ccutiears 817 . 01439 
Marketing product ie eka 1.320 . 02326 
Corporation, N. Y. office, and traveling . 235 . 00415 

$15. 223 $0. 26812 
Less rents, interest, and sale of Seemiy 

supplies. . . 963 . 01695 

Total cost of production. ........... $14. 260 $0. 25117 

TABLE II. TREATMENT COSTS ON LOW-GRADE ORE AT 
NIPISSING MINES, 1917 

Cost per Ton 
Crushing at mine............ are $0. 1666 
po EE eee ee ee . 0761 
Surface eee. De or neh ate ce cae . 0561 
Washing plant...... 2567 
— con Distt. : : = ; : 

Tube mills and classifiers. ee uta Sade 9636 
Treatment. apes 1.8852 
os and discharging. bes = 
arifying an recipitation. . ; 

Refining...... , SEO Fete ke AROS . 1166 
MN os rani eo cia came esKa Meme . 1551 
WE 5.0 oy Sedu cin ok oeqdiny Reine «4 0414 

ew construction. Swe ataatd ered ace rates .3224 
Residue dam IN ree dc hata ear ae 0393 
Flotation and research. Rb bien dad caida dele a sau 3561 
Consulting. . PaO ae Ca eee nae .0557 

PRUE s. ciethieivis wade Hn ee ee aes $5. 3945 

TABLE III. CONSUMPTION OF SUPPLIES AT LOW-GRADE MILL, 

NIPISSING MINES, 1917 

Total Cost per Total Pounds Cost 
Pounds Pound Cost per Ton’ per Ton 

Sodium cyanide.... 338,024 $0.327 $108,405. 46 4.629 $1. 4847 
=— ee 61,867 .039 2,423.43 847 . 033 

Lim 367,125 . 0046 1,697.09 5.029 . 0232 
Sienna ingots. 10,162 .554 5,637.41 0139 .0772 
Pebbles....... 52,007 0108 4,905.41 6.190 . 0672 
Steel balls 20,000 0489 978. .0274 .0134 
ae re 2,379,240 0039 9,222.32 32.585 . 1263 

¥ 9,212 1062 978. .0126 . 0134 
Sodium sulphide. ‘ 105,345 0348 3,671.08 1. 456 . 0503 
Pow + ceca ia 165. . 7555 
Buel oil (gallons) . 24,838 15 2,882.13 0340 . 0395 

38,450 . 008 309. 48 0526 .0042 

Fs hacen $196,275.91 $2. 6881 

Although the cost of labor, materials and supplies in- 
creased considerably, the cost per ounce of silver pro- 
duced, namely, 25.12c., was only about one cent higher 

than in 1916. 



1180 

Barnes-King Development Co. 
The report of the Barnes-King Development Co., 

which operates gold mines at Kendall and Marysville, 

Mont., shows net earnings of $444,254 for 1917. Divi- 

dends of $40,000 were paid, cash on hand at end of year 

was $156,500, and the total profit and loss surplus was 

$731,818. The production of the North Moccasin mine 

was 26,790 tons, assaying $8.53 per ton; of the Kendall, 

7923 tons, assaying $2.95 per ton; of the Piegan-Glos- 

ter, 20,525 tons, assaying $10.43, and of the Shannon 

2359 tons, assaying $15.17 per ton. 

Magma Copper Co. 
Magma Copper Co. reports a net production, after 

deducting concentrating, smelting and refining losses, 

of 10,148,632 lb. of copper, 537,995 oz. of silver and 5979 

oz. of gold during 1917. Net cost of producing copper 

was 16.0lc. per lb., and the average selling price was 

26.423c. per lb. The financial statement is as follows: 
COMPARATIVE STATEMENT MAGMA COPPER CO. 

1917 1916 1915 
$3,235,070. 57 $2,555,935.71 $1,023,675.70 
2,083,947. 85 1,376,967. 65 353,128.41 

$1,151,122.72 $1,178,968. 06 $670,547.29 
11,136.09 796.00 338.91 

$1,162,258. 81 
504,000.00 
94,272.68 

$563,986. 13 

Operating income 
Operating expense...... 

Net inoome........... 
Other income... 

$670,886. 20 
240,000.00 
59,157.18 

$371,729.02 

$1,179,764. 06 
480,000. 00 
82,431. 48 

$617,332.58 

Total income. 
Dividends... ... 
Depreciation............ 

Balance... 

Tharsis Sulphur and Copper Co., Ltd. 
The annual report for 1917 of the Tharsis Sulphur 

and Copper Co., of Glasgow, operating three pyritic 

copper mines, with connecting railways, near the port of 

Huelva, Spain, and extensive metal works in Scotland, 

shows a considerable shrinkage in actual net profits as 
compared with the previous year, although earnings 

are slightly above the average for the previous three 

years. The net gross profits of $1,270,930 were reduced 

by $352,043 for administrative charges, taxes, etc., and 

by $149,601 written off property and plant accounts, 

leaving an actual net of $769,287. From this profit 

$760,391 was paid as dividends. In the preceding com- 
putations British monetary units have been reduced to 

U. S. Currency at the standard ratio of $4.8665 to the 

pound sterling. 

At the Tharsis mine, preparation for renewed extrac- 

tion from the Sierra Bullones lode was pushed, and 

196,663 cu.m. of overburden was removed, an increase 

of 7525 cu.m. over the year 1916. From the north lode 

108,280 cu.m. of overburden was removed, and large 

quantities of pyrite will soon be available. From the 

Calafias mine 117,700 cu.m. of overburden was removed, 

a decrease of 4936 cu.m. The ore extracted amounted 
to 402,097 tons, an increase of 12,900 tons as compared 

with the previous year. A labor shortage interfered 

with operations of the metal works, but because of im- 

proved facilities provided by the new plant, the quantity 

of ore treated was greater than in the previous year. 

Interesting sidelights on this old mine may be gained 

from a table given in the report, which covers the 

financial statistics for its 51 years’ existence from 1867 

to date. <A total gross profit of $73,105,522 was ap- 

propriated as follows: Written off property and plant 
accounts, $12,803,056; salaries, management, income 
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taxes, interest, etc., $8,079,217; dividends paid, $51,. 

747,597; miscellaneous charges, $475,652; totaling, as 
stated, $73,105,522. The total dividends are 9884% of 

the capital, indicating average yearly earnings of about 
183% on the investment. This continuity of dividends, 
coupled with the fact that earnings of recent years 

are running at 10 to 15%, is remarkable. 

Broken Hill Proprietary Co., Ltd., 
The Broken Hill Proprietary Co., which operates a 

silver-lead-zinc mine and smeltery at Broken Hill and 

a steel plant at Port Waratah, New South Wales, reports 
for the year ended Nov. 30, 1917, as follows, British 

monetary units being reduced to U. S. Currency at the 

standard rate of $4.8665 to the pound sterling: Profits 

during the first half-year were $1,312,831 and for the 
second half-year $1,415,572, totaling for the year $2,728,- 

403. This compared with $1,946,532 for the previous 

year. The increased profits were due to large shipments 

of zinc concentrates and to the rise in the price of sil- 

ver. Labor troubles caused a suspension of work at the 

mine during two months, and at the steel works pro- 

ductive operations were suspended for three months. 
Satisfaction is expressed at having placed the steel in- 
dustry of Australia upon a sound and permanent basis. 

The total capital investment in the steel plant now 

amounts to $12,563,843, of which sum $2,096,216 was 

expended during the year 1917. 

The results obtained from the slime flotation plant, 

using the Bradford process, were gratifying, the extent 

of the improvement over previous performances being 

indicated by the following facts: The zinc content of 
the zine concentrates was increased from 454% to 

483°., and during the half-year now current the assays 
have increased to an average of 493%. In the lead con- 

centrates, the zinc assay has been reduced from 11% to 
less than 9%, and the lead content has increased from 

563% to 614% and the silver from 803 to 83% oz. 

International Nickel Co. 
The report for the fiscal year ended Mar. 31, 1918, of 

the International Nickel Co. shows net earnings of 

$10,129,988. The company is the most important pro- 
ducer of nickel in the world, with mines in the Sudbury 

nickel-copper district of Ontario. During the year $5,- 

555,339 was spent in new construction: At the new re- 

finery at Port Colborne, $4,385,276; at the Copper Cliff 

plant, $1,057,074; and at the Oxford works, $112,989. 

Total earnings were $16,181,501, from which general 

office expense of $610,024 and an estimated provisional 
reserve for state and federal taxes of $3,590,836 left 

$11,980,641 as net income. Items of depreciation and 

depletion aggregated $1,850,653, leaving net profits of 
$10,129,988, as stated above. Dividends of $8,064,984 

were paid during the year. 

War conditions had their effect on the company’s 
operations, but plants were run at capacity throughout 

the year except as they were affected by the abnormally 

severe winter. The new refinery at Port Colborne, On- 

tario, is nearing completion. It is noted that the com- 

pany’s policy of expansion has resulted in preventing a 
serious shortage in the supply of nickel for war 

requirements. 
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The offensive against the Allies in Italy thus far 

has proved a costly failure; completely checked in 

the mountains, the Austrians succeeded in crossing 

the Piave at several points and winning part of the 

Montello hills; all of the ground was later recovered, the 

enemy being forced back across the river and suffering 

very heavy losses; serious disorders exist in Austria, 
and the entire Cabinet has resigned. A night attack by 

the Germans on Rheims from three quarters was com- 

pletely checked. Riots against German rule are reported 

in Kiev, in the Ukraine. In a speech in Commons, Lord 

Curzon intimated that the government has abandoned 

its program of home rule and conscription for Ireland. 

Turkish troops attacked the American Consulate at 

Tabriz, Persia, and looted an American hospital there. 

In the United States, prices of iron and steel for the 

third quarter were agreed upon on June 22 by the War 

Trade Board and the American Iron and Steel In- 

stitute and approved by the President the following 

day. The War Trade Board ruled on June 19 that 
many less essential commodities may be licensed for 

export. The board has also issued a new commodity list 

for European Holland and Denmark in which no unman- 

ufactured metals are included. Increases in freight 

rates became effective on June 25. 

New Plans for Coal Distribution 
Plans for the distribution of coal within the various 

states have been formulated and put into operation by 

the U. S. Fuel Administration. The War Industries 
Board will decide what consumers shall have prefer- 

ence in securing coal, but the Fuel Administration has 

been asked to help in compiling preference lists by ob- 

taining reports and recommendations on individual 
firms from the state and local fuel administrators. 

The crux of the new distribution plan lies in the com- 

pilation of such lists. All consumers of coal, except do- 

mestic consumers, will be recorded under the following 

classifications : 

(1) Railroads; (2) Army and Navy, together with other 
departments of the Federal Government; (3) state and 
county departments and institutions; (4) public utilities; 
(5) retail dealers; (6) manufacturing plants on War Indus- 
tries Board’s preference list; (7) manufacturing plants not 
on War Industries Board’s preference list. 

The first six classes will be given preference in coal 
shipments in codperation with the plans of the War In- 

dustries Board. The distribution to consumers in the 
first two classes will be handled from Washington. 

Washington will also supervise shipments to a few 

vitally important plants. 

The list of consumers entitled to preference will be 
obtained through a questionnaire sent to every manu- 

facturing plant in the country using more than 500 tons 

of coal annually. With these lists to guide them, to- 
gether with weekly reports which will be required from 
each plant, the state and local fuel administrators and 
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district representatives will give attention to building 

up proper stocks of coal at all essential war plants. 
In order to control the distribution of coal to domes- 

tic consumers and industrial plants by retail dealers, 

the latter will be required to make special reports to the 

state fuel administrators, from which deliveries to man- 

ufacturing plants not on the preference list can be cur- 

tailed when necessary. 

Under this plan, each consumer should arrange for 

shipments from the same source of supply as last year, 

if possible. If diversion of coal for the war program or 

if the zoning system will not permit this, the consumer 
should make every effort to form new connections, pref- 
erably under a contract arrangement, wherever a supply 

is available, before calling on the state fuel adminis- 

trators for assistance. The plan is designed to fix 

definitely the responsibility and authority of the latter. 

Price-Fixing 
According to the Boston News Bureau, a certain 

eminent economist says that in our attempts to solve 

our war revenue problems we should have but one pur- 

pose in view—to win the war as quickly as possible. 

We should cast aside all sentiment, all politics, all at- 

tempts to make the burden easier for a small cohort of 

rich men or a large element in our population. He adds: 

“For one thing we should cast aside that uneconomic 

freak known as price-fixing. This policy might be modi- 

fied to the extent that unjust boosting of prices by cer- 

tain individuals should be subject to regulation. A 
grocer who buys butter at 40c. per lb. and sells it for $1 

is a stupid profiteer. On the other hand, an attempt 

to fix the price of milk at 12c. per quart involves too 

many correlated elements to make the attempt worthy 

of serious consideration. 

“A general policy of price-fixing—and by this I do 

not mean regulatory restraint of greedy individuals— 

can easily lose the war for us. What we want is pro- 

duction of war essentials and to curtail consumption of 

our non-military population. High prices will stimu- 

late production and they will curtail consumption by 

non-combatants better than the appeals of Hoover 

backed by the country’s entire press. Cruel as it may 
sound, I do not think price-fixing should be applied to 

any commodity, so far as the general range of price 

is concerned. It is only when prices are boosted out of 

line with the general range that a severe curb should 

be put on individual greed. Next year if we wish to 

have a wheat crop of a billion and a quarter bushels and 

the curtailment of the use of wheat by non-combatants, 

nothing could be better than a temporary rise to $5 per 

bushel. You not only would have an enormous stimu- 

lation of production, but a great surplus would be left 
over. Price then probably would drop to $1.50 per 

bushel, for the sake of argument, and the equilibrium 
would be rapidly restored.” 
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W. GC: Potter for Aircraft Board 
William Chapman Potter, of New York, who was nom- 

inated on June 17 by President Wilson to be a member 

of the Aircraft Board, has been identified with produc- 

tion work of one kind or other since he entered busi- 

ness life as a mining engineer 21 years ago. Mr. Potter 

is 44 years old. He was born in Chicago and was edu- 

cated at the Chicago Manual Training School and the 

Massachusetts Institute of Technology, being graduated 

from the latter in 1897. After spending the first four 

years of his career in prospecting in the West.and with 

various mining companies as engineer, he was appointed 

mining engineer for the Atchison, Topeka and Santa Fé 

R.R., but resigned two years later to enter an engineer- 

ing firm. 

In 1904 he was engaged by the Guggenheim Explora- 

tion Co. and became resident manager of the Guggen- 

heim interests in Mexico. He gave up that position the 

following year to accept the post of general manager 

of the interests of the American Smelting and Refining 

Co. and the American Smelters Securities Co., both in 
this country and Mexico. Mr. Potter served both as a 
director and member of the executive committees of 

those companies. He became president of the Inter- 

continental Rubber Co. in December, 1911. 

In addition to his post as vice president of the Guar- 

anty Trust Co., Mr. Potter recently has been a director 
of the Allis-Chalmers Co., the Maxwell Motor Co., and 

the Richmond Radiator Co. He is a Republican, but 

never has taken an active part in politics. He is a mem- 

ber of the Metropolitan and the New York Athletic 

clubs. His home is at 177 East 71st St., New York. 

Mexican Labor May Enter U. S. 
Restrictions on the importation of Mexican labor to 

be used in certain specified occupations were removed 

by an order of the Secretary of Labor that became 

effective on June 20. The shortage in unskilled labor is 
said to be responsible for the order, which provides that, 
during the present emergency, Mexicans entering this 

country to engage in agricultural work, in railroad sec- 

tion maintenance and in lignite coal mining will be ex- 

empt from the head tax, literacy test, and contract 
labor provision imposed by previous rulings. 

To insure the departure at the end of the emergency 

of such Mexicans as may thus be admitted, they will be 

required at the time of their admission to open a 

postal savings account at their port of entry. Their 
employers are to hold back from each man’s wages 25 

cents for each day’s service, which will be deposited 

to his credit in the local postal savings bank and will 

be paid to him with interest when he returns to Mexico. 
After the amount thus withheld for each workman 
reaches $100, only $1 per month will be taken out of 

‘his pay. 
Hope is expressed that the exemption may be 

broadened so as to include the entire mining industry 
as well. Owing to the importance of mining in 
Mexico, it is believed that many thousands of men who 
have had extended experience in mining operations 

could be secured and used to advantage in those 

camps where production is being lost through lack of 
sufficient labor. 
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Obtain Labor Through Federal Bureau, 
President Urges 

The President has issued the following statement: 

For more than a year it has been our pride that not our 
armies and navies only but our whole people is engaged in 
a righteous war. We have said repeatedly that industry 
plays as essential and honorable a role in this great strug- 
gle as do our military armaments. We all recognize the 
truth of this, but we must also see its necessary implications 
—namely, that industry, doing a vital task for the nation, 
must receive the support and assistance of the nation. We 
must recognize that it is a natural demand—almost a right 
of any one serving his country, whether employer or em- 
ployee—to know that his service is being used in the most 
effective manner possible. In the case of labor this whole- 
some desire has been not a little thwarted owing to the 
changed conditions which war has created in the labor 
market. 

There has been much confusion as to essential products. 
There has been ignorance of conditions—men have gone hun- 
dreds of miles in search of a job and wages which they 
might have found at their doors. Employers holding Gov- 
ernment contracts of the highest importance have competed 
for workers with holders of similar contracts, and even with 
the Government itself, and have conducted expensive cam- 
paigns for recruiting labor in sections where the supply of 
labor was already exhausted. California draws its un- 
skilled labor from as far east as Buffalo, and New York 
from as far west as the Mississippi. Thus labor has been 
induced to move fruitlessly from one place to another, con- 
gesting the railways and losing both time and money. 
Such condition is unfair alike to employer and employee, but 

most of all to the nation itself, whose existence is threatened 
by any decrease in its productive power. It is obvious that 
this situation can be clarified and equalized by a central 
agency—the United States Employment Service of the De- 
partment of Labor, with the counsel of the War Labor 
Policies Board as the voice of all the industrial agencies of 
the Government. Such a central agency must have sole 
direction of all recruiting of civilian workers in war work, 
and, in taking over this great responsibility, must at the 
same time have power to assure to essential industry an 
adequate supply of labor, even to the extent of withdraw- 
ing workers from non-essential production. It must also 
protect labor from insincere and thoughtless appeals made 
to it under the plea of patriotism, and assure it that when 
it is — to volunteer in some priority industry the need 
is real. 

Therefore, I, Woodrow Wilson, President of the United 
States of America, en urge all — engaged in 
war work to refrain after Aug. 1, 1918, from recruiting un- 
skilled labor in any manner except through this central 
agency. I urge labor to respond as loyally as heretofore to 
any calls issued by this agency for voluntary enlistment in 
essential industry. And I ask them both alike to remember 
that no sacrifice will have been in vain, if we are able to 
prove beyond all question that the highest and best form of 
efficiency is the spontaneous codperation of a free people. 

Sulphur Distribution To Be Regulated 
The Chemical Alliance has pledged itself to codperate 

with the Chemical Division of the War Industries Board 
in allocating and distributing sulphur-bearing materials 

during the war. Resolutions to this effect were passed 

at a meeting of the Alliance in New York on June 7. 

Sufficient sulphur is available for making sulphuric acid 

and other much-needed chemicals, but it is considered 

necessary to perfect the distribution so that every 

munitions plant may receive its proper share. More 

than 250 acid plants in the country receive their raw 

material from the Gulf Coast region, and it is thought 

needful to regulate the supply. A committee was ap- 
pointed at the meeting to confer with the officials of the 

Chemical Division of the board. 

Remember the Comfort Fund of the 27th Engineers. 
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Against New Tax on Zinc Ore 
Regardless of the form of tax that it may be decided 

to levy on producers of zinc ore in the Miami district 

of Oklahoma and adjoining territory in Missouri and 

Kansas, “the Government cannot and will not derive 

as much revenue from this industry for the year 

1918 as that collected for 1917.” The Ways and 
Means Committee of the House was advised of the 

foregoing by A. Scott Thompson, of Miami, who ap- 

peared as representative of the mine operators in his 

district. Mr. Thompson objected to the excess-profits 

tax because of the short life of a mine in the Miami 
district; because of the low percentage of the suc- 

cessful mines, and because it is imnossible to charge 

the expenses of losing ventures, in the district as a 

‘ whole, against the few profitable mines. 

“The same group of men,” said Mr. Thompson, 

“might have four or five ventures which were losses. 
Then they might incorporate a new venture and make 

a successful project of it. They cannot take into 

account their losses on the losing ventures in figuring 

up their taxes upon the successful venture. The only 

incentive for capital or for the prospector is the one 

chance in ten of large and quick profits. This in- 
centive or hope is removed by the existing tax law. 

“When spelter was worth 25c., the producer of the 

ore got no part of that increase. We never did 

receive 64c. for our product; $135 per ton was the 

highest price paid, and even then that was for the 

very high grade ore, which was produced by only a 

few of the mines. 

“The producers in our district are producing 50% 
of the zinc in the United States, but they do not have 

a word to say as to the fixing of the price for their 

product. The spelter buyer appears once a week 

and says he will give you so much, and it is based 

on 60% ore. At the present time, our ore is bringing 

$45 a ton, no higher than it was during the pre-war 

period. 

“Steps are being taken now to prepare the zinc 
business for after-the-war trade relations. Active 

and large work is being carried on to develop many 

new uses of the metal. It is necessary in the fram- 

ing of the new law that not only the original zinc 

capacity, prior to the war, be sustained, but that the 

tax shall so be arranged that it will not destroy 
the incentive for development both in mining and 

smelting of the new capacity brought into service by 
the zinc industry so quickly and satisfactorily to 

meet the demands put upon it by war conditions, and 
that this capacity may be available for the expansion 

of our export business after the war.” 

Hennen Jennings, during his appearance before 

the committee, expressed the opinion that the elimi- 
nation of all excess-profits taxes on gold mining and 

the encouraging of maximum outputs might in 

reality bring in greater revenue for the Government 

than the tax, for larger dividends paid to shareholders 

would mean greater revenue from individuals. Mr. 

Jennings presented an elaborate argument showing 

the advisability of stimulating the production of gold 

in order to stabilize the nation’s credit, which has been 

pledged on the gold basis. 

The War Minerals Appropriation 
Discussing the proposed appropriation for increas- 

ing the U. S. Bureau of Mines investigations of war 

minerals, Representative Mondell, of Wyoming, made 

the following statement on the floor of the House: 

“The Federal Government can render some assistance. 

The Federal Government ought to render all the assist- 
ance it can in reason, but my personal opinion, 

based on some knowledge of the situation, is that after 

all there is not so much that the Federal Government 

can do in the matter of encouraging the protection of 
steel alloys at this time. As a matter of fact there is 

some question as to the need that there shall be much 

done by the Federal Government in that direction. I 

say that, after having agreed to give these people all 

they ask. 

“The present market price of all these metals—tung- 
sten, chromium, vanadium, and the like—is very high. 

The demand for them is very great. The situation 

itself stimulates production to the very limit. I question 

whether we can do very much to help, though I am will- 

ing to spend $200,000 in trying.” 

Cuts Imports of Copper Ore 
Imports of copper ore, except for shipments made 

prior to June 10, have been cut off by the War Trade 

Board. -The order does not apply to copper ore from 

Cuba or that on rail from Canada or Mexico. All out- 

standing import licenses have been revoked. The 
board explains the reason for the regulation as being 
“to bring about the importation of copper concentrates 

instead of the bulkier crude ore.” 

Imports of asphalt for the remainder of the year have 

been limited to 30,000 tons from Venezuela and 32,000 

tons from the island of Trinidad. The tonnage imported 

is to be allocated by the War Industries Board. 
Imports of gypsum have been limited to such supplies 

as may be carried upon sailing vessels or barges which 

may be designated for the purpose. 

Excepted from Freight Increase 
In the Journal of June 15, in naming the exceptions in 

which the 25% increase of freight rates will not apply 

on bullion and. other smeltery products, it was errone- 

ously stated that “rates from points in Colorado and FE] 
Paso, Tex., to Atlantic seaboard points shall be $6.50 per 

net ton.” This should have read “shall be increased 
$6.50 per net ton.” 
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Oliver Twist Asks for More 

Just like that!—and there was a $1200 hole in the 
treasury. That’s where all the money goes. Real 
money, too—not like that Potsdam stuff that Hans 

and Fritz spent when junketing in Belgium. There’s 

the reason for our weekly impersonation of Oliver 

Twist in asking for more. The money comes merrily 

into the Comfort Fund and it runs out more merrily 
still. Dollars are slippery things to hold on to, as we 

all know from experience, and in meeting the needs 

of the Twenty-seventh they slip swiftly away like the 

sands of time or, perchance, like Jerry O’Leary. 

The crater referred to in the Comfort Fund was 

caused by a purchase of tobacco alone for B and C 
companies;-as well as for Regimental Headquarters 

and the sanitary detachment of the mining regiment. 

The total seems large, but really means but a small 

amount per capita. It is interesting to note here just 

how much “makings,” etc., was figured on per man in 
the order. The estimate follows: 1 tin Prince Albert, 
1 tin Tuxedo (both 15c. size), 4 plug chewing, 5 packs 

Fatimas, 5 packs Camels, 2 packs Chesterfields, 1 book 

papers, and 1 sack Duke’s Mixture. 
No danger of smoking one’s self to death on that, 

is there? Try it and see. But just the same, it took 

$1200 to furnish it to about one-third of the regi- 
ment. Remember, too, that tobacco is only one of the 

things that is furnished, as wanted, from the fund. 
The Comfort Fund for the 27th Engineers is only in- 

cidentally a “smoke” fund. Send in your check today. 
Register yourself or your company (or both) as back- 

ing the mining regiment by getting your contribution 

on the following list: 

Previously acknowledged 
Students of Wisconsin Mining School.............. 

inci ise wink S acg ce lope <mcor ae ssranw ow Sen pos ws He ss 
é . Snow 

Charles A. Mitke 

Co. 
Oscar 
Cc. N. 
Cc. S. Witherell 
W. G. McBride 
Karl Eilers 
ms ey 
E. E. Whi 
S. Ringlund 
H. Foster Bain 
Marc Bailey 
Charles le Vasseur (second contribution) 
jae Wraith 

Nevada Mine Operators’ Association 
Louis R. Wallace 

. EF. Euric 
Liberty Bell Gold Mining Co 
H. De Witt Smith 
Francis Thomson 
New Idria Quicksilver Mining Co 
F, P. Burrall 
Livingston Wernecke 

Make your checks payable to W. R. Ingalls, treasurer 

of the Association of the 27th Engineers. Because of 

the work involved in administering the Comfort Fund, 
contributions are acknowledged only by publication in 

the Journal. ; 
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Iron Ore and Steel Prices Fixed for 
Third Quarter 

Spurred py increasing requirements for steel, the 
War Industries Board on June 21 added 45c. per ton 
to the base price of Lake Superior iron ore. The 

changes were approved by the President on the fol- 

lowing day. Demand for steel from fabricators in the 

Chicago district and from the shipbuilding industry 
which secures its supplies from mills selling on a 
Chicago basis, and the increased freight rates, were 
the principal causes for the advance. 

Ore producers were able to show actual losses under 

the new freight rates. The losses averaged 51.48c. 

per ton for the five principal ranges, according to John 
A. Savage, who was in charge of the presentation, to 

the price-fixing committee. The freight-rate increase 

added 33.6c. per gross ton to the costs of the mine 
operators who sell f.o.b. lower Lake docks. 

With Mr. Savage were W. G. Mather, of the Cleve- 

land-Cliffs Iron Co.; O. B. Warren, of the Mace Mining 

Co.; T. D. Heed, of the Judson Mining Co., and G. A. St. 
Clair, of the Vermilion range of Minnesota, Section 

30 Mining Co. Other mining interests represented in- 

cluded M. A. Hanna & Co., through J. D. Ireland; the 
Newport Mining Co., C. N. Turner and M. Andrews; 

the Lake Superior Iron Ore Association, W. L. Tinker; 

Pickands, Mather & Co., H. G. Dalton, and Rogers, 
Brown & Co., A. A. Fowler. Also in Washington in 

behalf of an ore increase were J. A. O. Preuss, State 

Auditor of Minnesota; B. F. Burtless, secretary of the 

Michigan State Tax Commission; R. C. Allen, Michigan 

State Geologist, and other officials of the states bene- 

fiting under ore leases. 

The official announcement of the changes in the steel 

agreement follows in full: 
The President has approved the agreement made by the 

price-fixing committee of the War Industries Board with the 
representatives of the iron-ore, pig-iron and steel interests, 
that the maximum prices now prevailing on iron ore, pig 
iron and iron and steel products be continued in effect for 
the three months ended Sept. 30, 1918, with the following 
exceptions: 

1. Lake Superior iron ore: Base prices of Lake Superior 
iron ore delivered to lower Lake ports are increased 45c. 
‘amd gross ton on and after July 1, 1918, subject to the fol- 
owing condition: These increased prices are based on the 
advances in rail freight rates effected June 25, 1918, and 
on the present Lake rates, and in the event of any increase 
or decrease in either rail or Lake rates, said prices shall 
be increased or decreased accordingly on all deliveries made 
during the continuance of such increased or decreased 
freight rates. 

2. On and after July 1, 1918, the basing point for steel 
bars, shapes and plates will be Pittsburgh, Pennsylvania. 

No new contracts calling for delivery of any of the above 
commodities or articles on or after Oct. 1, 1918, are to 
specify a price unless coupled with a clause making the 
price subject to revision by any authorized U. S. Govern- 
ment agency, so that all deliveries after that date shall not 
exceed the maximum price then in force, although ordered 
or contracted for in the meantime. It is expected that all 
manufacturers and producers will observe the maximum 
prices now fixed. 

Imports of Monazite Sand Restricted 
The War Trade Board has placed monazite sand upon 

the list of restricted imports. All outstanding licenses 
for its importation have been revoked as to shipments 
from abroad after June 20, 1918. Special arrangements 

have been made, covering the importation of the min- 

imum necessary quantities required for consumption in 

the United States during the remainder of 1918. 



June 29, 1918 

Efforts to Save Tin Bearing Fruit 
WASHINGTON CORRESPONDENCE 

The War Industries Board announces decided 
results from its efforts to conserve tin. Wastes, both 
those due to indifference and to faulty practice, have 
been eliminated to a marked extent. All use of tin 

in coating articles for ornamental purposes is to be 
discontinued. Other savings have been made by cur- 

tailing uses which do not injure any user, provided 

all act alike. The board expresses the opinion that, 

despite certain disorganization of industry, it prob- 
ably will be necessary to curtail the use of tin for 

purposes in themselves useful and desirable but in 
no way connected with vital needs. The board an- 

nounces the following results as having been already 

accomplished: 

The Bureau of Standards has completed an investigation 
of bearing metals and suggested elimination of all but four 
grades. It is stated that a saving of about 25% in the 
amount of tin will be effected. The bureau is making simi- 
lar investigations concerning solder. Can companies have 
reduced the percentage of tin in their solder to 40, thus 
saving from 8% to 10% without injury to the industry. 

Most of the business in brass and bronze ingots and cast- 
ings is directly or indirectly for Government account. Con- 
siderable reduction could be made in tin content without 
reduction of efficiency. Large savings have already been 
made by automobile and other machine manufacturers by 
substituting for all metal bearings, case bearings with thin 
lining shell (%« to #: in.) of high-grade babbitt. Straits 
tin is often specified on the assumption that it is the purest 
tin. Banca is even purer than Straits or Australian, and 
electrolytic tin is as pure. 

Manufacturers of tinfoil and collapsible tin tubes have 
made large savings by reducing the tin content and by sub- 
stituting other materials for containers. A plan is now 
being perfected for the recovery of a large part of the tin 
used in foil and tubes. Consumers of articles packed in foil 
or tubes will be induced to turn the containers in at the near- 
est Red Cross center as donations. Smelters and other users 
of tin will then purchase at market rates the lots thus col- 
lected by the Red Cross. It is estimated that this will re- 
cover some 3000 to 5000 tons of tin per annum, and bring 
— = Cross an added income of from $4,000,000 to $5,- 
00,000. 
Plans for conserving tin plate have long been inethe hands 

of the committee on the conservation of tin plate. In 
codperation with the trades concerned, large economies have 
aiready been effected. The manufacture of plate for many 
less essential uses, such as roofing, for store boards, for 
fire doors, etc., has been eliminated by agreement. Tobacco 
manufacturers have just reached an agreement by which 
black plate will be substituted for tin plate for most to- 
bacco cans, effecting a saving of probably 750,000 base boxes 
of tin plate per annum. In addition, the quantity re- 
quired for export has been greatly curtailed by the regu- 
lations of the War Trade Board restricting export to plate 
which is to be used for specific war purposes. 

Tin at Hongkong in 1917 
The exchange value of silver during 1917 prevented 

Hongkong tin exporters and the Yunnan tin miners from 
securing as great a return in local currency for their 

exports as the miners and exporters of the Malay States, 

says Commerce Reports. However, the year was the 

greatest in the history of the South China tin fields, 
particularly as regards the United States, which took 

tin from Hongkong to the amount of 14,317,969 Ib., 

valued at $6,670,074 gold, as compared with $1,401,377 
in 1916, $983,885 in 1915, $769,538 in 1914, and $1,632,- 
212 in 1913. The total exports for the year are placed 
at 10,500 long tons, of which China and Japan took 

about 1500 tons, Europe about 2000 tons, and the United 

States the remainder. The year opened with a stock of 
about 3600 tons, or about three times the normal stock, 
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of tin on hand and a rather uncertain prospect. It 

closed with a stock of about 1500 tons on hand and a 
strong demand from the United States for all the tin 

the market could furnish at prices comparing equit- 
ably with the rest of the world. 

Quotations during the year covered a wide range. 

Hongkong prices reached $120 local currency, or about 

$69.60 gold, per picul of 1334 lb. in June, and went 

down to as low as $93 local currency, or $60.45 gold, 
per picul in October. Nevertheless, much of this ap- 

parent fluctuation is in reality fluctuation in exchange, 

and though gold prices of tin have been high, the 
returns of sales to Yunnan producers and Hongkong 

refineries have been little, if any, above the average. 

A considerable export trade in wolfram and wolfram- 
ite developed during 1917, the United States coming 

strongly into the market for the ore in the latter half of 

the season. During the closing month of the year, 

wolfram was being shipped out of Hongkong territory, 
including Swatow, to the amount of about 250 tons per 

month, valued in round figures at $1500 gold per ton. 

The ore is obtained mostly from pocket deposits over a 

considerable area in Kwangtung Province, but it is also 

being mined successfully in Hongkong territory. Late 

developments seem to indicate that the field is a notable 
addition to the world’s supply. 

Ross Wins Against Burrage 
Thomas W. Proctor, master appointed by the Supreme 

Court to take testimony in the $2,500,000 suit of Louis 

Ross against Albert C. Burrage, vice president of the 

Chile Copper Co., has filed his report. We take this ex- 

cellent abstract of it from the Boston News Bureau: 
The case was first prought before Judge Braley on May 

28, 1913, Ross having sued Burrage for 5% of Burrage’s 
profits in the formation of the Chile Copper Co. Ross was 
represented by Sherman L. Whipple and Burrage by Henry 
F. Hurlburt. 

The principal points of controversy were three in number: 
In the first place, Ross claimed that he brought the prop- 

erty to Burrage’s attention within the terms of a contract 
which he had with Burrage entitling him to a 5% commis- 
sion on certain properties described in the contract. Bur- 
rage claimed that it was understood between himself and 
Ross that the Chuquicamata property—the basis of the 
present Chile Copper Co.—was not included in the agree- 
ment. Upon this issue the master found for Ross and 
against Burrage. 

Second: In May, i912, Ross gave to Burrage an option 
on his 5% interest in the Chuquicamata property for $100,- 
000. Ross claimed that he was induced to give his option 
by fraudulent representations made by Burrage and a fail- 
ure on the part of the latter to disclose to him facts within 
his (Burrage’s) knowledge, which in fairness he was bound 
to disclose. Burrage denied that he had made — false 
representations or that he had deceived Ross by withholding 
any information. On this issue the master finds that while 
Burrage did not actively make false representations, he 
failed to disclose matters within his knowledge affecting 
the value of the property, with the purpose and intention 
of thus securing from Ross a better trade than he could 
otherwise secure. The finding is in effect that Burrage 
was guilty of a failure to make the full disclosures which 
his fiduciary relation to Ross required. . 

Third: Burrage claimed that even if Ross was deceived 
or misled in May, 1912, yet with a knowledge of all the 
material facts Ross ratified the option in December of the 
same year. Ross claimed that whatever he did, which could 
be construed as a ratification, he did while still misled and 
deceived by Burrage’s failure to disclose material facts; 
that in December he had not learned of the concealments 
which Burrage had made in the May transaction. On this 
issue again, the master found with Ross and against Bur- 
rage. His finding is in explicit terms that when Ross ratified 

the May agreement he did not know that Burrage had de- 

ceived or misled him in securing the agreement. 
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The three principal issues in the case, therefore, are all 
decided in Ross’ favo. 

Ross first brought the copper deposits of Chuquicamata to 
the attention of Burrage while in London in June, 1910. 
Ross visited the mines in 1911, and on his reports and op- 
tions, which he obtained, Burrage was able to interest the 
Guggenheims, who, after an investigation, formed the Chile 
Exploration Co. with 10,000 shares. Of this Burrage re- 
ceived 5000 shares, which were subsequently exchanged for 
1,000,000 shares out of a total issue of 4,000,000 shares of 
the Chile Copper Co. of Delaware, 3,000,000 shares going to 
the Guggenheims. 

The question what relief Ross is entitled to on the above 
stated facts—whether 5% of the stock of the Chile Explora- 
tion Co. which Burrage received, equivalent to 100,000 shares 
of the stock of the Chile Copper Co., or 5% of Burrage’s 
share of the Chile Copper Co., equal to 50,000 shares of the 
stock of that company—is not determined by the master, but 
is left for the court to decide. 
A second suit heard at the same time involving another 

5% commission in the formation of the Chile Copper Co. 
was decided adversely to Ross and one Plews, as plaintiffs, 
It seems that Arthur S. Plews, of London, who first brought 
the property to Ross’s attention, was given a 5% commission 
note by Burrage. Ross subsequently bought this commission 
note for joint account of himself and Plews and turned it 
over to Burrage at the latter’s request. Ross claimed that 
he and Plews were entitled to the 5% commission accruing 
from this contract. This contention was not sustained by 
the master. 

Swedes to Develop Oil Slates 
According to Commerce Reports, the Swedish Govern- 

ment has submitted to the Riksdag a request for the 

approval of a preliminary agreement between the naval 
administration, the Svenska Emmissionsbolaget, and the 

Centralgruppens Emmissionsbolag, regarding the deliv- 
ery of oils to the navy. It is the intention of the two 

companies to erect a factory at Kinnekulle, for the pro- 
duction of oil from the slate deposits found near there. 

The Minister of Marine states that great difficulties 

have been experienced by the navy in obtaining oils, and 
that the present supply is low, so that this proposition is 
most important when considered with the maintaining 

of the naval defense. He further accentuates the im- 
portance of a domestic oil production with regard to the 
industrial life and transportation of the country. This 
scheme is thought to be a good one, because there are 

extensive deposits of oil-bearing slate within the country, 
which would make it possible to produce large quantities 
of oil. 

Mineral Imports Committee Disbands 
WASHINGTON CORRESPONDENCE 

Having concluded its work, the Committee on Min- 

eral Imports and Exports has disbanded. The commit- 
tee has made recommendations covering all the mineral 
substances which came within its purview. C. K. Leith, 

the chairman of the committee, has been appointed 

mineral advisor to the War Industries Board in matters 
pertaining to the conservation of shipping. J. Edward 

Spurr has accepted an invitation to take charge of the 

war-minerals investigation for the U. S. Bureau of 

Mines. Pope Yeatman also was a member of the com- 

mittee. His principal activity, however, has been with 

the War Industries Board, where he continues in 

charge of the non-ferrous division. 
Work connected with questions arising from the en- 

forcement of the programs outlined by the Committee 
on Mineral Imports and Exports will be handled by the 
staff assembled by Mr. Leith and Mr. Spurr. 
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Manganese in Nevada* 
Nevada has not been formerly looked on as a prom- ° 

ising state for manganese, but some good though small 
deposits have been found. At Golconda there are ex. 

amples of high-grade manganese ores and soriie very 

good ore ‘has been found. These deposits have been 
described briefly by E. C. Harder. They are believed 
to consist of deposits formed from waters issuing from 

surrounding sedimentary rocks, and occur interstratified 

with siliceous and calcareous tufa in a bedded deposit. 
At Pioche there are examples of manganese iron ores, 

A recent estimate of the U. S. Geological Survey places 
the probable ore in two Pioche deposits at 550,000 tons 

and possible ore at 1,000,000 tons, carrying approx- 

imately 12% manganese, 34% iron, 13% silica, and less 

than 0.1% phosphorus. Though this type of ore has up 

to the present been used only to a limited extent, more 
use may be made of it in the near future. 

In view of the fact that little attention has been paid 
hitherto to this metal, the extent of the mineralized sec- 

tions of the state, and the common association of manga- 

nese minerals with silver deposits, it is not unlikely that 
there may be some other good deposits found. Recently 

encouraging reports have come of discoveries in different 
parts of the state, especially from near Las Vegas, Ely, 

and Golconda. The latest reports from Las Vegas indi- 
cate there are being shipped 60 tons daily, and there is 

hope of increasing this soon to 200 tons. Reports from 

Ely state they are making daily shipments of 20 to 25 

tons and with improved transportation can increase this 

amount. If shipments of 220 tons daily could be main- 
tained, they would have considerable influence on the 
general situation. In round figures a daily shipment of 

this amount would total 80,000 tons yearly, and, as the 

estimated amount imported last year has been placed at 

about 500,000 tons, it is readily seen what an apprecia- 

ble effect the Nevada supply would have. 

Attention should be directed first to securing ores of 
shipping grade and thus avoiding preliminary treatment. 

Some concentrating tests have been made by the 
Mackay School of Mines to improve the grade of the 
low-grade silica-bearing ores, and the results have been 

promising. , 
The only purchaser of manganese ores in the state 

is the Western Ore Purchasing Co., which will sample 
and purchase manganese ores in less than carload lots, 
thus enabling prospectors to obtain money with which 

to extend the development of their property without 

delay. 
The freight rates in effect Mar. 29, 1918, are per 

ton of 2000 Ib. Manganese ore is usually purchased 

on the long-ton basis of 2240 lb., and allowance should 

be made for this fact in estimating the assay value of 

ore. The rates are: 

Golconda to Hazen, value $50, $1.45 per ton; value $100, 
$2.20 per ton. 

Reno to Hazen, value $50, $0.60 per ton; value $100, $0.90 
per ton. 

Schurz to Hazen, value $50, $0.60 per ton; value $100, $.90 
per ton. 

Hazen to Pittsburgh, no value stated, $11.00 per ton. 
Hazen to Chicago, no value stated, $9.00 per ton. 

*Excerpt from a bulletin of the University of Nevada, ‘‘Man- 
ganese,” by . S. Palmer. 
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James Douglas 
R. JAMES DOUGLAS died on June 25 at an ad- 
vanced age. News of his death coming just as we 

were going to press, we are obliged to defer publication 

of a biographical sketch of his distinguished career until] 

next week. 
Doctor Douglas was veritably the dean of the mining 

and metallurgical profession. He was, moreover, a 

great deal more than an engineer and a scientist, for, 

together with those faculties, he possessed the remark- 

able endowment that caused him to become a great 

administrator. Indeed, we may say more. He was a 

philosopher and a teacher of men. For the last quality, 

we think, the mining industry of the world, and espe- 

cially of North America, owes more to Doctor Douglas 

than for anything else. It was he who led in tearing 

away the veil of secrecy that formerly shrouded and 

hampered mining technology. Our marvelous progress 

during the last 20 years has been based upon the gen- 

eral and generous exchange of information—more upon 

that than anything else. In promoting that great phil- 

osophy, Doctor Douglas led the way and exhibited a 

spirit that spread widely and pervadingly. 

The Problem of Taxation 

HE wealth of the United States is variously esti- 

mated at 220 to 250 billion dollars. The annual in- 

come of the people at 38 to 50 billion. The annual sav- 

ings at 11 to 15 billion. Such estimates cannot be any- 

thing but rough approximations. We are inclined to 
think that for both total wealth and annual income the 
higher of these figures is probably nearer the truth 

than the lower. The Bankers Trust Co. in a recent 
study based on income-tax returns for 1916 estimated 

the total national income at 50 billion dollars, of which 
11? billions is the income of corporations and other 
business enterprises, and 38} billions the total income 

of family groups (27,304,000 in number), of which 

30? billions is received by families with less than 

$6000 per annum. As to the net saving of the peo- 
ple, we are disposed to regard the estimate of 15 

billion as too high and 11 billion as too low. Let us 

assume 12 billion. These figures indicate the total from 
which we may draw in paying for the war. The 40 

million workers, diminished by the number who have 

been withdrawn for military service, are not going to 

produce any more in 1918 than they did in 1916 and 

1917. Allowing for the impressment of idlers, for the 
increased employment of women, old men and boys, for 

the speeding up by many workers (offset by the slow- 

ing up of many others), we shall do mighty well if we 
maintain the total national income at 50 billion dollars. 
Manifestly we cannot spend on warfare any more than 

our total gross income, nor even anything closely ap- 

proaching it; for the people who are not directly en- 

gaged in military operations and in munitioning must 

use the major part of their income in order ta live, even 

after practising the most rigid economy. 

The total expenditures of the Government in the fiscal 

year ending June 30, 1918, will probably be about $12,- 

300,000,000, out of which $4,750,000,000 will represent 

advances to our Allies, leaving about $7,550,000,000 as 
our own expense, at least 54% of which will be met by 

ordinary receipts and taxes. We must bear in mind 

that the advances to our Allies are spent mainly in this 

country and therefore draw upon our productive 

capacity just like our own expenses. However, it should 

be distinctly understood that these expenditures, to- 

gether with an important part of our own, are for cap- 

ital account and will constitute a basis for future in- 
come. Ships, shipbuilding plants, chemical works, 

houses, railway improvements, part of the railway 
equipment in France, etc., may be considered as a basis 

for future revenue. 

Secretary McAdoo estimates that the financial re- 

quirements of 1918-19 will be $24,000,000,000, and pro- 

poses to raise one-third of that by taxation, thus pre- 

serving the ratio of 1917-18, which, as has been re- 

marked previously, was more than one-half with respect 

to our own expenditures. It is doubtful whether the 

Government can spend $24,000,000,000, even if it wants 
to. This would mean the absorption of about one-half 

of the national income in war work, or, expressed 

differently, the labor of about one-half of the popula- 
tion. We are already witnessing, indeed, an even greater 

use of labor and plant in certain industries, e.g. in iron 

and steel, but that one-half of the people should carry 

the other half—for that is what it comes to—seems im- 
possible, in spite of the most rigid economy and post- 
ponement of non-essential work. 

There is thoughtless talk about taking all the needed 

money out of the rich. The bulk of the income of the 

country accrues to the mass of workers. The income 
of the rich is insufficient to pay the bill for the war, 

even if the whole of it should be taken. Nor can there 

safely be any great levy on capital. Industry cannot be 

carried on without capital. Labor cannot be employed. 

In the interest of labor and in the interest of public 

welfare capital must not be curtailed. 
There is just one road to economic safety, and that is 

the road of increasing production itself. In the words 

of Sir Felix Shuster, a great British banker, “If only 

the leaders of labor would keep before them as one of 

their aims that of efficiency, as the leaders of industry 

have done, then many difficulties would be overcome.” 

Taxation, he said, must be high for many years, and 

to meet it the nation must produce more and consume 

less; spend less and save more. Every effort must be 

made for an increased output of individual effort and 

national production, and if that be done there would be 
no reason for doubt as to the future. 
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The Name of the A. I. M. E. 
T THE meeting of the American Institute of Mining 
Engineers in Washington on June 21, at which time 

a Washington section was organized, it was announced 

that a proposition is to be referred to the membership 

to change the name of the organization to the American 

Institute of Mining and Metallurgical Engineers. An- 

other title that had been contemplated is American In- 
stitute of Mining and Metallurgy, but that had not 
been received favorably, and the referendum will be 

limited to choice between American Institute of Mining 

Engineers and American Institute of Mining and Metal- 

lurgical Engineers. 

The idea in changing the name is to broaden it, and 

especially to satisfy a good many metallurgists and 

metallurgical engineers who are not mining engineers, 

and perhaps never saw a mine. This argument seems 

to us to be rather frivolous. The name of such an or- 
ganization cannot possibly be descriptive of the occu- 

pations, interests and activities of all of its members. 

Nor is there any good reason why it should be. The 
Engineers’ Club comprises a good many members who 

are not engineers. Not by a long shot is every member 

of the Bankers’ Club a banker. There are some lawyers 

in the Lawyers’ Club, but that is all that anybody can 

safely say. The American Institute of Mining En- 

gineers comprises a good many members. who are inter- 

ested in mining, but who are not mining engineers. 

It comprises members who are not even interested in 

mining, but are concerned only with the uses of mineral 
products. A metallurgist is not necessarily a metal- 

lurgical engineer. 
The rejected title of American Institute of Mining 

and Metallurgy is broad, comprehensive and dignified. 

But as between American Institute of Mining and 

Metallurgical Engineers and American Institute of 

Mining Engineers, it seems to us better to preserve the 

old title than to adopt the new, ornate, rather rococo, 

and certainly clumsy designation that is now proposed. 

The Price of Manganese Ore 
N SPEAKING of the price for manganese ore in our 

issue of June 8, we may have conveyed an erroneous 

impression in implying that the rate had been fixed by 

the War Industries Board, whether arbitrarily or by 
agreement with the producers of ferromanganese acting 

through the American Iron and Steel Institute. It has 
been brought to our attention that what the War In- 
dustries Board did was to get the important buyers of 

manganese ore together to regularize commercial prac- 

tices and agree upon a uniform schedule. The con- 

sensus of opinion was that the proper thing to do was 
to raise prices sharply, eliminate penalties for iron, 

allow a premium for low silica and penalize for high 
silica just as moderately as possible. It was also decided 

to make uniform terms, every one to pay 80% of the 

estimated value of the ore against bill of lading, and 

not to endeavor, as all had previously been doing, to 
induce shipments on open account without any advances 

against bill of lading. 
We confess our error respecting prices, the new 

schedule being based on delivery at South Chicago, and, 
allowing for freight, etc., being about 18c. per unit 
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higher than the old Carnegie schedule, on the basis of 

40% ore. The method of regularizing buying practice 
is also commendable and should be stimulating to pro- 
ducers. Nevertheless, we have a case of price-fixing 
by a combination of buyers, apparently with the 

sanction of the War Industries Board. This is 
infinitely better, no doubt, than the imposition by 

the latter of a restrictive maximum, which, indeed, 
would be madness in this juncture, but it would have 

been better still we think (and this was the main 
thought in our first comments) to have natural com- 
petition and free bidding for the desired supplies. It 
was necessary only for one important buyer to intro- 
duce improved methods of buying, after which all others 
would have been compelled to do likewise. 

Night Lettergrams by Courier 
HERE is something both humorous and suggestive 

in the Western Union Telegraph Co. taking night- 

letter telegrams and dispatching them by courier to 

Boston, Philadelphia, Washington, and other points 

reached by an overnight journey. The practice was 

probably illegal, encroaching upon the privileges ex- 

pressly reserved by the United States in its mail serv- 

ice, although the telegraph company may be able to offer 

a suitable defense. However, as to perpetrating any 

fraud upon the public, the skirts of the telegraph com- 
pany are clear enough. The U. S. mail service has been 
so bad in recent years that no one mailing at the end of 

. the day a letter for Boston or Washington could be sure 

that it would be delivered there the next morning, 
although the railway time to either place is only six 

hours. With good luck there might be delivery the 

next morning; with bad luck not until late in the day, 

or even not until the second day. Therefore, the prac- 

tice has arisen among business houses of sending by 

night-letter telegram messages that surely must be de- 

livered the next morning. Nobody cared how the tele- 

graph company transmitted the messages, so long as 
it got them there. 

We suggest that the U. S. Postoffice Department take 

a leaf out of the telegraph company’s book. If the 
Postoffice Department will send a messenger to our 

office to get the message, will forward it to Boston, 
Washington, etc., by special courier, will deliver it by 

messenger the first thing the next morning, we are sure 

that everybody would just as lief have the Government 
perform this service and charge the same price as the 

telegraph company. But will the Government do it, or 
will it let us continue to worry about delayed letters? 

The Government’s Handicap 
N A RECENT address in Detroit, John D. Ryan epit- 

omized one of the great troubles—we may say the 
greatest trouble—the Federal Government has in con- 

ducting its business efficiently : 

“The greatest difficulty experienced now in the pro- 

duction of aéroplanes is the lack of timber output, and 

the chief cause is the fact that the Government is doing 

the work. We are conducting the greatest lumbering 

operations in the world’s history,” said Mr. Ryan, “but 

because of the methods in which Government business 

must be done it is impossible to do business as a cor- 

poration would do it. The safeguards and restrictions 
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thrown by law around Government expenditures are such 

that the Government cannot do business in war time as 

it should. That is the reason I have asked Congress ‘to 

permit the organization of a lumbering corporation 

within the Aéroplane Production Department, just as 

was done in the case of the Shipping Board. 

“The Government,” he continued, “is not organized 

for the purpose of doing business such as a corporation 

would do. The corporation is the outgrowth of cen- 

turies of business experience. The corporation substi- 

tutes for the individual. The Government does almost 
the opposite, and it is organized in almost an opposite 
direction.” 

A great business administrator, a man who has built 

great industries and run them, was speaking. This was 

the voice of practical experience, not of socialistic bab- 

bling. Except for the shipbuilding corporation, we 

should have mighty few ships. Except for the War 

Finance Corporation, we should do but little commercial 
financing. Hoover needed the Wheat Corporation. If 

we are to have a Government management of the min- 
eral industry, we hope that it will be through the 

medium of a corporation, as we have previously urged. 

The Index—Volume 105 
E INTEND to publish the Index to Volume 105 

early in August. Believing that many who 
receive the Index do not bind their copies, and in com- 
pliance with the Government’s request to conserve 

paper, we will send the Index only to those who request 
it by postcard. 

If you want a copy of the Index, send in your request 

promptly. 

BY THE WAY 
Hasenstein eneannenennemasenennnsl 

Frank A. Vanderlip, according to the Boston News 

Bureau, said recently: “In a French trench a shell ex- 
ploded. Every man in that trench went down, save one 

—the young officer in charge. That man stepped up onto 

the firing bench and looked out and saw coming toward 

him a charge of German soldiers. That man loved 

France in his very soul. He could not bear to see an- 
other foot of France taken away. He turned to those 

men lying in the trench and shouted: ‘Dead men, get 

up!’ And, stunned and wounded as they were, enough of 
them got up so that they manned the guns, drove back 

the enemy, and held the trench for France. And I feel 
that Liberty is going to say to all of us: ‘Get up, dead 
men! Wake up!’ So feel in your souls what your duty 

is that you can do the superhuman thing. Get up and 

fight this war.” 

The war has caused shortages of important materials, 
according to the Wall Street Journal, and the solu- 

tions of problems arising therefrom are big factors in 

the scientific world today. Lack of dyes, acids and 

chemicals has, in large measure, been overcome, and 

other products, previously produced only abroad, are 

being duplicated synthetically or replaced by substi- 
tutes. At present there is a crying demand for potash. 
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Announcement is made that the potash shortage will, ~ 
before long, be relieved, at least to a big degree. For 
some time the abundance of water plants and sea growth 

in the Panama canal has been a hindrance to shipping. 

Recent analysis has shown that this supposed useless 

matter contains from 4% to 6% pure potash. It is 

proposed to construct industrial plants in the Canal 
Zone, which will put forth a substantial yield of potash 

and at the same time clear the canal of its present 

nuisance. Another nail in the German potash bonanza. 

A survey has been undertaken by the Government 

looking to putting its dollar-a-year volunteers on sub- 

stantial salaries. These men heretofore have accepted 

nominal compensation under a law forbidding the 

Government to accept services without pay. Infor- 

mation on the several hundred of them now serving 

in the War Industries Board and other war agencies, 

including their duties, connections with private interests, 

and the value of their services, has been gathered by 

the House Ways and Means Committee in response to 

urgent requests of a number of Government officials 
that the nominal pay system be abolished in the interest 

of efficiency and of promoting direct responsibility to 
the Government. Reports of department heads show, it 
is said, that most dollar-a-year volunteers heretofore 

have been paid much higher salaries than the Govern- 
ment could afford to give, even if the suggestion of sev- 

eral department heads for a $5000 limit is adopted. Sec- 

retary McAdoo, who believes the nominal pay system 

leads to allegiance divided between the Government and 
private business interests, already has transferred all 

but three or four war assistants in the Treasury to 

salary rolls. 

Most of us have become so accustomed to daylight sav- 
ing that we never give the new time a thought, says the 

Sun. A few stubborn fellows refuse to keep step in the 
procession, and with unadjusted watches annoy them- 
selves and amuse their friends. For them the 8:23 

leaves at 7:23. But the cows that were not going to 

give down appear to have conformed to the summer 

order, the chaps who were sure they would oversleep 

are awake when they should be and twilight has come 

to have a meaning for the ordinary citizen. Not only 

have we received an hour, but it is a delightful hour, in 
which man may labor or loaf in comfort and peace. The 

Interstate Commerce Commission has been poking 

around to uncover weaknesses in the system. It has not 

been able to disclose many. Next year the regulations 

may be altered in minor details to meet the require- 

ments of a few towns and cities, but these changes will 
not be of general importance or interest. The investiga- 

tors have turned up some enterprising towns on the 

boundary lines of time belts which had informally but 

effectively adopted daylight saving before Congress de- 

creed it, and which cheerfully set their clocks ahead an- 

other hour when the country made the change. These 

communities have no complaint to make; they find it 

possible to remember train time and town time, and 

to regulate their goings and comings accordingly. 

Strangers within their bounds may be confused at first, 
but they soon learn to take care of themselves and their 

watches. 
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Personals i 
qaseneccunety: 

Have you Contributed to. the Association 
of the 27th Engineers? 

G. L. 

various districts 
Montana. 

Carl O. Lindberg, vf Los Angeles, has ac 
cepted a position with the U. S. Bureau of 
Mines, at Washington. 

A. H. Brown, metallurgist, is in charge 
of the mill of the Schumacher Gold Mine, 
Ltd., at Schumacher, Ontario. , 

A. C. Bedford is chairman of the Na- 
tional Petroleum War Service Committee, 
and his office is in New York. 

Kirby Thomas has returned to New York 
from Arizona, where he had examined 
properties in the Globe district and the 
Bradshaw Mountains. 

William Fraser, for several years super- 
intendent of the Davis Daly properties at 
Butte, Mont., has gone to California for a 
two-months’ vacation. 

L. W. Ledyard has been appointed man- 
ager of the molybdenite mines of the re- 
cently organized Indian Peninsula Mining 
Co. near Amos, Quebec. : 

Ernest Harms, for the last 16 years 
metallurgist and manager of the Cia. Meta- 
largica de Torreén, Mexico, has resigned, 
and is now in El Paso, Texas. 

Roy H. Marks has left the employ of the 
Equity Creede Mining Co., of Creede, Colo., 
and is now with the United Verde Exten- 
sion Mining Co. at Jerome, Arizona. 

F. W. MeNair, president of the Michigan 
College of Mines, is taking up war work 
for the Government in Washington, where 
he enone to remain for an_ indefinite 
period. 

Dr. E. A. Schubert, for many years in 
charge of the mining interests of the Nor- 
folk & Western R.R., at Roanoke, Va., has 
resigned to give attention to private in- 
terests. 

J. M. Hyde, metallurgist of San Fran- 
cisco, recently visited the sulphur deposits 
of western Texas, preliminary to studying 
the treatment of sulphur ores for the Gov- 
ernment. 

Dr. Victor Delmage, of the Canadian 
Geological Survey, has gone to Vancouver 
Island to investigate a reported discovery 
of quicksilver and to examine copper de- 
posits on the west coast. 

Charles E. Law, of Vancouver, who was 
connected with Lord Rhondda’s_ enter- 
prises in British Columbia and Alberta for 
three years, is now 
in connection with the development of a 
potash industry. 

D. C. Livingston, head of the geological 
department of the Idaho School of Mines, 
will devote the entire summer to the search 
for war minerals in Idaho, working in 
coéperation with the U. S. Geological 
Survey. 

J. S. Coupal, manager of the Engineering 
Management Corporation, 165 Broadway. 
N. Y., will soon return from Venezuela, 
where he has been for several weeks mak- 
ing an investigation of magnesite and cop- 
per deposits for American interests. 

Edwin R. Eaton, mining engineer, Crown 
Point, N. Y., has accepted a position in the 
manganese section of the U. S. Bureau of 
Mines. He will be engaged for some time 
in investigating methods of washing and 
treating manganese ores in the Appalachian 
region, 

Prof. G. A. Roush, assistant professor of 
metallurgy, Lehigh University, Bethlehem, 
Penn., has been appointed supervisor of 
training, inspection division, Ordnance De- 
partment. He will have charge of the train- 
ing of inspectors, recently instituted by the 
War Department. 

George W. Fowler, of Sussex, N. B.; 
B. C. Prowse, Charlottetown, P. E. IL; A. 
EK. Way, Toronto; Charles W. Cleveland, 
Halifax, N. S., and W. D. McKay, Ottawa, 
recently spent two weeks investigating 
gold properties in the West Shining Tree 
district of Northern Ontario. 

Robert J. Anderson, who has been U. S. 
Government resident chemist at Youngs- 
town, Ohio, attached to the Government 
laboratories of the Youngstown Sheet and 
Tube Co., has been transferred to the Bu- 
reau of Aircraft Production and is now 
in Pittsburgh at the general laboratories 
of the Signal Corps. 

G. Montague Butler has been appointed 
director of the Arizona State Bureau of 
Mines to succeed Charles F. Willis, resigned. 

Sheldon, of Ely, Nev., is visiting 
in Beaverhead County, 

in Northern Alberta . 
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Mr. Butler will continue to serve at the 
University of Arizona as dean of the Col- 
lege of Mines and Engineering. As di- 
rector of the Bureau he will lay emphasis 
upon geological investigations, and will soon 
begin to collect the data required for the 
preparation of a reconnaissance geological 
map of Arizona. 
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William E. Hidden, a mining engineer of 
Newark, N. J., died recently, aged 65 years. 
He was the discoverer of the minerals hid- 
denite, kunzite and _rhodolite. He was 
born in Providence, Rhode Island. 

Edgar A. Collins, who last year was ap- 
pointed resident manager for the Ridder 
mine of the Russo-Asiatic Corporation in 
the Altai, in Siberia, died of pneumonia on 
June 3 at Ben Lomond, Calif. He had re- 
cently returned to the United States from 
Siberia, where the Bolshevik revolution had 
caused a suspension of his company’s min- 
ing operations. He was formerly superin- 
tendent of the Combination mine, at Gold- 
field, Nev., and later in charge of the 
Commonwealth mine, at Pearce, Ariz. At 
the time of his death Mr. Collins had just 
undertaken with Albert Burch an investiga- 
tion of chromite deposits. of California for 
the U. S. Bureau of Mines, 

Cyrus Osborne Baker, whose death on 
June 13 was announced in the last issue, 
was president of Baker & Co., of Newark, 
N. J., refiners of gold, silver and platinum. 
Mr. Baker died of a sudden attack of heart 
disease at Briarcliff Manor, N. Y., in his 
sixty-first year. He was born and edu- 
cated in Newark, where he early engaged 
in the business of refining gold and silver, 
to which he added platinum as that metal 
became better known. He first experi- 
mented with platinum in the ’70s, and with 
his associates gradually developed a busi- 
ness in it. His interest in platinum brought 
him in touch with prominent electricians, 
and he later joined the Electric Light Asso- 
ciation. Mr. Baker was a member of the 
Sons of the American Revolution, the Lotus 
Club, of New York, the Essex Club, of 
Newark, the Algonquin Club, of Boston, 
and the American Institute of Electrical 
Engineers. His home was in East Orange, 
N. J., but he had traveled extensively in 
recent years. He is survived by his wife 
and his brother, Charles W. Baker, of the 
American Zine, Lead ‘and Smelting Com- 
pany. 

Dr. William B. Phillips, geologist, died 
at his home in Houston, Tex., on June 7, 
aged 61 years. He was born in 1857 at 
Chapel Hill, N. C., and was educated at the 
University of North Carolina, where both 
his father and grandfather had _ been 
teachers. Upon his graduation, when he 
was 20 years old, he went to Saxony, where 
he studied at the Freiberg School of Mines. 
For a time after obtaining his degree, he 
was employed as chemist at the North 
Carolina Experiment Station. Later, from 
1886 to 1888, he taught agricultural chemis- 
try and mineralogy at the University of 
North Carolina, following in his father’s 
steps. From 1888 to 1892 he practiced as a 
mining engineer at Birmingham, Ala. Dur- 
ing this time he accepted a position in 
chemistry and metallurgy at the University 
of Alabama, which he held for two years, 
then becoming chemist for the Tennessee 
Coal, Iron and Ry. Co. At this period, he 
also served on the staff of the “Engineering 
and Mining Journal.” In 1901 he became 
director of the University of Texas mineral 
survey, remaining until 1905, when he again 
took up private work. In 1909 he was re- 
called to take charge of the newly created 
bureau of economic geology and technology 
at the university. He resigned this position 
in 1914 to take the presidency of the 
Colorado School of Mines, which office, how- 
ever, he gave up a year later, preferring 
private practice. He was the author of 
about 300 scientific and technical articles. 
Dr. Phillips was a member of the American 
Institute of Mining Engineers. He was a 
Mason and a member of the Phi Beta 
Kappa and Phi Kappa Sigma fraternities. 

Grove Karl Gilbert, geologist, died sud- 
denly of angina pectoris at Jackson, Mich. 
on May 1, 1918. He was born in 1843 and 
was graduated from the Universit of 
Rochester in 1862. He later received the 
honorary degree of LL.D. from the uni- 
versities of Wisconsin and Pennsylvania. 
Mr. Gilbert was one of the group of Ameri- 
can geologists who first became prominent 
because of their connection with the series 
of transcontinental surveys which even- 
tually led to the organization of the U. S. 
Geological Survey. He was a geologist on 
the Wheeler Survey from 1871 to 1874 and 
on the Powell Survey from 1875 to 1879. 
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Upon the organization of the U. S. Geo- 
logical Survey in 1879, he joined its stagg 
becoming chief geologist in 1889 and re. 
taining this rank until 1892. Preferring re. 
search to administrative work, however 
he gave up this position, and in 1892 re. 
sumed the series of studies that led to the 
production of papers which are recognized 
as classics in American geological science 
The latest of these give the results of hig 
researches into the transportation of debris 
by running water, based. upon studies in the 
hydraulic mining district of California, anq 
display the same mastery in observation 
deduction and presentation which were such 
striking characteristics of the earlier 
volumes on Lake Bonneville and the Henry 
Mountains. Although for the last five or 
six years Mr. Gilbert had not been in ro- 
bust physical health, he continued active 
and at the time of his death had well ad. 
vanced toward completion a paper summar- 
izing the results of his years of observa- 
tion and thought upon the structures of the 
basin ranges. 
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The National Exposition of Chemical In- 
dustries will be held for the fourth time in 
the Grand Central Palace, New York, dur- 
ing the week of Sept. 23. Its advisory 
committee is composed of Charles H. Herty, 
chairman ; Raymond F. Bacon, L. H. Baeke- 
land, Ellwood Hendrick, Henry B. Faber, 
Bernard C. Heese, A. D. Little, William H. 
Nichols, R. P, Perry, H. C. Parmelee, G. W. 
Thompson, F. J. Tone, T. B. Wagner and 
M. C. Whitaker. The coming exposition will 
be the largest chemical exposition ever held. 
The program is in active preparation and 
will be a series of symposiums on the de- 
velopment of chemical industries in the 
United States, notably since July, 1914. 

American Electrochemical Society—The 
technical committee recently appointed in- 
cludes the following: Electro analysis—W. 
T. Taggart, chairman; G. B. Frankforter; 
chlorine and caustic—A. H. Hooker, chair- 
man; C. W. Marsh, M. L. Griffin; electric 
furnaces—Carl Hering, chairman; H. W. 
Gillett, M. H. Bennet; electrodes, carbons-- 
Acheson Smith, chairman; G . Herzog; 
carbides, abrasives,  refractories—R. A. 
Witherspoon, R. H. White, Otis Hutchins; 
ferroalloys—Theodore Swann, chairman; 
D. A. Lyon, G, E. Weissenburger; fixed 
nitrogen—W. S. Landis, chairman; C. G. 
Atwater, F. S. MacGregor; industrial elec- 
trochemistry (not otherwise provided for)— 
M. deK. Thompson; electrometallurgy—J. 
W. Richards, chairman; iron and steel—R. 
Turnbull, R. F. Flinterman, R. E. Zimmer- 
man; copper smelting—R. W. Deacon; 
copper_ refining—Charles S. Witherell; 
zinc—O. C. Ralston; electrolytic iron—cC. F. 
Burgess ; gold and silver—H. H. Alexander ; 
tin group—E Kern; miscellaneous— 
Mn, Mg, Hg, Ni Ce, etc: Alcan Hirsh. The 
following executive committee was ap- 
pointed by the board: F. J. Tone (ex of- 
ficio), J. W. Richards, C. G.: Fink, Carl 
Hering, A. T. Hinckley, H. C. Parmelee, C. 
G. Schluederberg. 
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New Patents | 

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

Blasting Powder—William Treese, Silver- 
sos _— (U. S. No. 1,265,975; May 14, 

Classifier. William A. Brunker, Salt Lake 
cay, ~ (U. S. No. 1,265,734; May 14, 

Crushing and Amalgamating Mill. David 
W. Church, San Diego, Calif., assignor, by 
mesne assignments, to Rudolph A. Dallugge, 
Los Angeles, Calif. (U. S. No. 1,266,406; 
May 14, 1918.) 

Zine—Distilling Furnace and Condenser, 
Electric. John Thomson, New York, N._Y., 
assignor to John Thomson Press Co., Jer- 
sey City, N. J. (U. S. No. 1,265,973; May 
14, 1918.) 

Electric Furnace—Hans Nathusius, Frie- 
denshiitte, Kreis Beuthen, Germany. 
S. No. 1,265,945; May 14, 1918.) 

Hot-blast Stove—James __ I. 
Joliet, Ill. (U. S. No. 1,265,923; 
1918.) 

Refractory Material and Process of Mak- 
ing Same—Charles B. Stowe, Lakewood, 
Ohio. (U.S. No. 1,265,545; May 7,.1918.) 

Larimer, 
May 14, 
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Editorial Correspondence: 
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SAN FRANCISCO—June 19 

The United States Tariff Commission will 

hold a conference on antimony, quicksilver, 

tungsten ores and products, in the assem- 

bly room of the Chamber of Commerce, 

during the week of June 24, to which all 
producers, importers and consumers inter- 
estcd will be invited. The conference is 
for the purpose of securing information in 
regard to disturbances and changes in these 

American industries. The topics to be dis- 
cussed fall under three heads: The con- 
dition of the American industry before the 
war, in relation to foreign competition ; the 
effect of the war on the industry, and com- 
petition with foreign producers after the 
war. 

Diversion of Power to the more essential 
industries required by war demands _is 
causing some uneasiness in the mining dis- 
tricts of California. The Chamber of Com- 
merce of Grass Valley recently prepared a 
petition, which is approved by the city 
trustees, asking the State Railroad Com- 
mission to give the mining industry due 
consideration. Shortage of water in moun- 
tain streams and reservoirs means diminu- 
tion in the amount of electrical energy. If 
the program which includes gold among the 
non-essentials .is carried out, the present 
water situation will seriously affect the 
Grass Valley and Nevada City districts, as 
well as a number of other gold-mining dis- 
tricts in the state. The gold miners in some 
districts are taking the position that though 
gold may not be in itself an essential, un- 
der the ruling of the Government, its sup- 
port of a comparatively large population is 
important, in that it provides the working 
miners and others in the communities with 
the means to support war activities, and 
that with ‘their earning power reduced their 
contributions to the support of the Govern- 
ment must in like measure be curtailed. 
But they overlook the fact that gold is in 
itself as essential as iron and steel or any 
other metal or mineral. A recent communi- 
cation by Secretary McAdoo encourages this 
view, which is held by the principal gold 
mining operators. Economy in the use of 
power, is, of course, essential, and the con- 
servation of water, ah seer at this sea- 
son, in California, is likewise a necessity. 
But the .powers that rule in the matter of 
the distribution of power and water need 
have no misapprehension about the Cali- 
fornia gold miner. He cannot afford just 
now to waste anything. He is so tight up 
against the necessity of economical practice 
that by the time he has provided his payroll 
and paid his material and supplies bills he 
has nothing left to be wasted. 

DENVER—June 20 

Increé$e in Freight Rates ordered by the 
Director General of Railroads, amounting 
to 25% of present charges, hits the Colorado 
producers, especially the miners of low- 
grade lead ores, and to a lesser extent the 
producers of copper ores. The advance 
is particularly drastic as applied to rates 
upon smeltery products, which will be prac- 
tically doubled. The cost of smelting and 
refining will also be materially increased 
by the increased freight charges upon coal, 
coke, limerock, and other technical neces- 
saries. Although the new rates do not be- 
come operative until.June 25, they affect 
almost all ores purchased by the smelteries 
during June, as it takes several weeks to 
sample and smelt these ores and load out 
the products. The smelters are finding it 
necessary to take the new rates into ac- 
count in making present purchases. They 
say that their present operations will not 
permit of the absorption of additional costs, 
and that it will be necessary to make the 
entire amount of the advance a charge 
against the ore purchased, With respect 
to lead, the smelters will deduct 50c. per 
100 Ib. from the New York quotation, and 
use this reduced quotation in place of the 
full New York quotation as heretofore. In 
the case of copper, the smelters will deduct 
63c. per lb. from the casting quotation upon 
all grades. These conditions apply to all 
purchases made on and after June 5. It 
is of interest to note that when lead is 
selling at $7.25 per ewt., the selling price 
on low-grade lead ore, say 5 to 10%, is on the basis of $3.65 per ewt., which shows 
that about 50% of the product is taken for 

freight and treatment charges. As the 
percentage of lead advances above 10%, the 
price to the producer materially increases, 
which leads some observers to think that 
; ——— or the smelter is in need 

of lead. 
Colorado School of Mines will make com- 

pulsory military training a part of its regu- 
lar course at Golden, beginning Sept. 1 
next, for all students who are physically 
fit, regardless of nationality. Efforts are 
being made by the trustees to have_ the 
War Department assign as instructor, Maj. 
Louis R. Ball, of the class of 1900. The 
subject of such training was brought be- 
fore the board two weeks ago by Dr. Victor 
C. Alderson, president of the school, who 
explained the necessity of the training, not 
only from a patriotic point of view, but 
also from that of the physical development 
of the men. He stated that the studies 
could be so arranged that the training 
would not interfere with work, and the 
trustees immediately adopted the rule. Dr. 
Alderson also announced four new courses 
for the school for the coming year. One 
is on metallurgical ——, the second 
on hygiene and sanitation, the third on 
metallography and the fourth on electro- 
metallurgy. These four courses will ma- 
terially increase the efficiency of the grad- 
uates, as with these the entire subject of 
metallurgy is covered and will form one of 
the most complete courses given in any 
mining school in the world, if not the 
most complete. Dr. Alderson will continue 
next session a course on finance, entirely 
new in mining schools. He took it up last 
season and it was so successful that he has 
determined to make it one of the important 
classes in the coming year. “The school 
of mines gives a technical course, and the 
studies, naturally, are along this line,” saia 
Dr. Alderson. “It is a well-known fact that 
men pursuing a special line of study know 
little if anything of finance. They know 
their own special line. That is true espe- 
cially of a mining course. Our graduates 
know the mining game in all its various 
ramifications, but they don’t know finance. 
In other words, they are mining experts, 
but know nothing of business.” From re- 
ports that are coming to the registrar of 
the school, the attendance next season will 
be fully 200, and possibly more. 

PHOENIX, ARIZ.—dJune 18. 

A Unique Deposit of Manganese Ore has 
recently been discovered in the Black 
Canyon district of Yavapai County. Ore oc- 
curs in massive nodules and in viens and 
seams in a bedded layer of volcanic ash. 
lying at the base of the mesa formations 
characteristic of that region. It is low in 
iron and carries from 31% to 41% man- 
ganese, with some adhering particles of the 
ash. The outcrop has been explored along 
several miles, and the discovery presents 
possibilities of important tonnage. The 
material is easily recovered from the loose 
ash. Operations have been begun by H. 
©. Howard, of Phoenix, and explorations to 
determine the extent of the occurrence 
may be made. The deposit is 14 miles 
from the Santa Fé branch at Turkey 
Creek. Tiptop mine, in the Bradshaw 
Mountains, has been sold to a_ syndicate 
represented by H. C. Wilmot, of New York. 
The property is one of the earliest discov- 
eries in the region, and in the 70’s and 80’s 
produced enormously of high-grade silver 
ore. Considerable tungsten ore occurs in 
the. vein, and it is intended to treat the 
dumps and fills for tungsten and low- 
grade silver. H. O. Howard, of Pheonix, 
has taken an option on the Security Group. 
adjacent to the Tiptop, and has done sev- 
eral hundred feet of work opening up an 
adit on the vein. The Silver Museum 
mine, also in the Tiptop district, has been 
under development for Buffalo interests, but 
work has been suspended. The Cash mine, 
controlled by the late Colonel Getchel, is 
under option and is being examined. The 
property is situated near the Senator mine, 
owned by Phelps-Dodge interests. 

GOLDFIELD, NEV.—dJdJune 20 

An Interesting Manganese Prospect is be- 
ing opened by Charles Ward in the vicinity 
of Sodaville. Ore containing 40% manga- 
nese also carries more than 2% tungstic acid 
and a trace of tin. No method of separat- 

ing the tungsten from the gangue has been’ 
evolved, but experimental work is under 
way. The tungsten is probably contained 
in intimate association with manganese and 
iron and cannot be tabled with success. It 
is thought that this ore showing is directly 
connected geologically with the nearby hot 
soda springs. Leasing is being done at 
Olinghouse, and good-grade gold ore is pro- 
duced. W. H. Shewan is operating the St. 
Anthony tungsten mine, some distance west 
of Lovelock, and milling garnetiferous ores 
at the Fanning mill. Toulon mill, in the 
same section, is operating on tungsten ores 
from Mill City, in addition to shipments 
from Sodaville. At Mill City, intensive 
tungsten mining is being systematically con- 
ducted by three independent operators. 
The source of scheelite in this district is 
about 50 miles east of Lovelock and nine 
miles from the main line of the Southern 
Pacific R.R. Each operating company, of 
which there are three, is producing shipping 
ore from several different tunnels and 
shafts. The ore is found in numerous 
parallel garnetized shear zones in grano- 
diorite. In some cases the ore lies between 
lime and granitic rocks. Two mills are 
under consideration. W. J. Loring, L. A. 
Freedman and W. C. Pitt are the principal 
operators. Tungsten producers are unani- 
mously in favor of fixing the price of their 
product at slightly higher figures than pre- 
vail at present. 

WALLACE, IDAHO—June 16 

Construction of Pine Creek Branch of the 
Oregon-Washington R.R. & Navigation Co. is 
to begin at once, according to advices re- 
ceived from Washington. Two miles were 
completed late last autumn, but the high 
water washed out the roadbed and pre- 
vented a resumption of construction work 
until this spring, when it was expected that 
the line would be completed. However, Gov- 
ernment control of railroads blocked all 
construction work, and little hope was en- 
tertained that Pine Creek would have a 
railroad until after the war. Although 
three mines that would be served by the 
railroad could make shipments, they were 
all closed down. 

PICHER, OKLA.—June 20 

The Ways and Means Committee of the 
Tri-State Mine Safety and Sanitation As- 
sociation has been working on a plan for 
bettering the zinc situation. Temple Chap- 
man, chairman, has issued a report on the 
matter, a part of which is as follows: “We 
are again confronted with a weaker ore 
market and higher working costs. The 
draft and harvest are taking our miners. 
and the 25% increase in freight rates will 
increase the cost of coal and supplies. I 
believe mining costs today for the bulk of 
the Joplin-Miami output are approximately 
as follows: Operating cost, $38 per ton: 
royalty, $8; and depreciation; and depletion, 
$10 per ton, making a total of $56 per ton. 
The value of all ores, zinc and lead, loaded 
last week was about $50 per ton, thus show- 
ing a definite loss. Spelter production has 
been greatly reduced and is now about 
420,000 tons per annum. Of this amount, 
Joplin ores yield 200,000 tons of metal, or 
nearly half the total. Scarcity of labor and 
fuel threatens a further reduction of spelter.” 

CALUMET, MICH.—June 19 

Modification of the Freight Order provid- 
ing $15 per car as the minimum rate at 
which any class of freight might be hauled 
on a Government-controlled railway, no 
matter how short the haul, so that only the 
25% increase shall apply on copper rock 
and ore shipments, came as a distinct relief 
to the copper mines of the Lake Superior 
district and undoubtedly will prevent the 
closing of some of the properties. However, 
an order has gone into effect which applies 
demurrage rates to cars used for handlin 
copper rock, meaning that 2 car of rock hel 
at a mill, either filled or empty, or at a 
mine shaft, for more than the specified 
length of time without extra charge, will 
be taxed. This will prove a big item, it is 
feared, for often it is impossible to have 
a car hauled away from the shafthouse 
as soon as it is filled, or, in case the mill 
bin is filled, perhaps the car cannot be 
dumped at once. Few of the mining com- 
panies own their own rock cars, the Cop- 
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per Range probably being the only one 
aside from those that own and control their 
own rock-hauling railroads, such as Calu- 
met & Hecla, Quincy, Isle Royale and 
Winona. Furthermore, the Copper Range 
= does not come under federal con- 
rol. 

DULUTH, MINN.—dJune 21. 

Iron Ore Underlying Syracuse Lake will 
be mined by John R. Van Derlip, Fred B. 
Snyder and other Minneapolis men who 
have secured a 50-year lease from the state. 
They have agreed to pay 50c. a ton royalty 
to the state and to provide all necessary 
machinery. According to F. A. Wildes, 
state mine inspector, there is about 3,000,- 
000 tons of iron ore in the bed of Syra- 
cuse Lake, and the state will get $1,500,000 
from the miners if this total is taken out. 
The board granting the lease was made up 
of the Governor, the Attorney General and 
the State Auditor. It was the first lease 
made under the law passed in 1917. 

SPOKANE, WASH.—dJdune 19 

Coeur d’Alene Antimony Mining Co., op- 
erating on Pine Creek, in the Coeur 
d’Alenes, is completing the installation of a 
flotation plant. The old mill has been com- 
pletely remodeled with new equipment, and 
the K. & K. flotation system will soon be in 
operation. Tests made in Los Angeles by 
the K. & K. company on ores from this 
property are said to have effected a re- 
markable saving, and are expected to solve 
for antimony producers the troubles they 
have had in_ securing proper’ mining 
methods. The light antimony ore does not 
respond to the usual methods employed in 
lead concentration. The new mill will soon 
be ready for operation and will begin work 
on the ore in the bins, estimated at 2000 
tons. The mine also has large ore re- 
serves blocked out. M. E. Jolly is presi- 
dent of the company. 

Spokane Mine Owners say that the new 
Union Pacific line up Pine Creek will be 
an important development for the Coeur 
d’Alene district, and permission to build a 
railroad from Spokane to Republic probably 
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will be sought. This would open the copper 
gold, silver, and tungsten districts of 
Spokane and Colville Indian reservations, 
This line was to have been built in 1918, 
but surveying was suspended because of 
war conditions. Another railroad greatly 
wanted to open up a large mineral district 
is a line up Methow, in Okanogan County, 
to connect with Great Northern at Poteros, 
Authority for constructesn of this line 
probably will be asked. The management 
of Electric Point mine, {n Stevens. County, 
-has surveyed for a railroad which it hopes 
to have built this summer from Leadpoint 
to Northport, 10 miles. 

VICTORIA, B, C.—June 15 

Electrically Cast Pig Iron is being: pro- 
duced in British Columbia, the new plant 
having been installed by the Aetna Iron 
and Steel Co. at Port Moody. It is a six- 
ton furnace, with a capacity of about 20 
tons of pig iron a day. Power is obtained 
from the Western Power Co. of Canada, 
1300 hp. being used in operation. Pig is 
manufactured from scrap, and the rst 
runs were satisfactory. Contracts for 2000 
tons of pig iron have been obtained, a part 
of which will go to Japan. 

Mineral Resources of British Columbia 
are receiving attention from the Dominion 
government. Dr. Victor Dalmage, assistant 
geological surveyor of the Canadian Mines 
Department, is reporting on two deposits 
containing mercury on the west coast of 
Vancouver Island and later will examine 
certain copper properties. Dr. E. Psitevin, 
Dominion mineralogist, is investigating 
platinum occurrences of the placer districts 
of the provincial interior and is to go into 
the matter of British Columbia chrome 
resources. 

Matters of Difference between the Con- 
solidated Mining and Smelting Co. of Canada 
and the mine operators of British Columbia, 
it is hoped, will be satisfactorily adjusted 
within the next few months. The Dominion 
government has authorized the investigation 
of the company’s schedule of charges and, 
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in fact its affairs in general, by a commis. 
sion, the personnel of which has been nae 
nounced and seems to be satisfactory to 
all concerned. ieliberations have been de- 
layed owing to the fact that the members 
want a more exact definition of their pow- 
ers, The inquiry, however, is to take place 
It is assented to by the company, the man. 
agement of which has agreed to provide 
every facility for thorough investigation 
and it is believed that the outcome wili 
be the establishment of a better un2>r- 
standing. 

Imposition of an Import Duty on all raw 
ores coming into Canada was referred to 
during the closing days of the last session 
of the House of Commons. There is no 
doubt that, generally speaking, this would 
meet with considerable favor in British 
Columbia, but it would not be welcomed 
by the Consolidated Mining and Smelting 
Co. of Canada, the largest smelter of West- 
ern Canada. The argument against it ap- 
pears to be strong, and it is considered 
doubtful whether, under the circumstances, 
the Federal Administration would adopt 
such a policy. In the first place, referring 
only to this Province and without any 
special knowledge of the conditions in the 
other Provinces, the imports of ore from 
the United States are not sufficiently large 
to warrant it. Second, the importations 
that have taken place, if the representations 
of the smeltery officials are to be taken at 
their face value, have their basis in good 
sound reason. British Columbia lead ores 
carry excess zine. <A lead furnace canno: 
operate with over 12% zinc in the charge. 
As the British Columbia ores carry more, 
they must be diluted, and consequently it 
is necessary to import from Washington 
lead ores nearly free from zine. It goes 
without saying that the Canadian company 
in order to get this foreign lead must outbid 
the American smelters nearer at hana, 
and the former maintain that what they 
are doing is not to the disadvantage of the 
Canadian operators, from whom the com- 
plaints have come, but rather to their ad- 
vantage, as it is to render possible the 
treatment of their product, 
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ARIZONA 

Cochise County 

GOLDEN RULE (Manzora)—To resume 
operations soon. Has been developed and 
is equipped with a four-stamp mill with 
plates and tables. 

MARBLE DEPOSITS have been discov- 
ered in the range of hills south of Dragoon 
and are being developed by A. T. Kolb of 
Pasadena, California. 

Pima County : 

GUNSIGHT (Ajo)—Litigation settled and 
shipping to begin at once. 

MAGNATE COPPER (Tucson)—Started 
second crosscut at right angles to first, both 
being driven through same formation. 

Pinal County 

GRAND PACIFIC (Superior)—Drifting 
toward vein from A level, 100 ft. below 
tunnel No. 2. 

MAGMA CHIEF (Superior)—Preparing 
~ diamond drill. Tunnel is now in 2020 
eet. 

Santa Cruz County 

CONSOLIDATED ARIZONA (Nogales)— 
Shafts to be sunk to open up orebodies. New 
machinery to be installed. 

HARDSHELL (Patagonia) — Shipping 
manganese. High grade ore shipped and 
low grade to be treated upon completion 
of mill. 

WORLD’S FAIR 
stall 100-ton mill 

Yavapai County 

BULLARD (Jerome)—New machinery in- 
stalled. 

CALUMET & JEROME (Jerome)—Have 
— vein matter carrying copper at 1400 
eet, 

GADSDEN COPPER (Jerome)—Installa- 
tion of pump and excavation for station and 
sump on 1000 level completed. Sinking 
has been continued. 

(Patagonia)—To  in- 
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GREEN MONSTER (Jerome)—Dorothy 
May shaft down over 580 ft. and in diorite. 

JEROME SUPERIOR (Jerome)—Shaft in 
formation carrying iron and quartz with 
traces of copper. 

SQUAW PEAK (Jerome)—Crosscutting 
formation at 300 level. 

UNITED VERDE 
shovel operations soon to be started. 
Vanderhoff is to take charge. 

GOLD KING (Prescott)—Building 
to railroad. Shipping to begin soon. 

POCAHONTAS 
begin soon. 

BLACK 
installation of 
shaft being sunk deeper. 
been opened up. 

ARKANSAS. 

Baxter County 

CRAWFORD-ANSELL (Mountain Home) 
—Operating lease on Shiras Brothers’ land. 
Mining carbonate of zinc. First car of ore 
in mine bins. 

(Jerome )—Steam- 
W. E. 

road 

(Prescott)—Shipping to 

GIANT (Cuprite)—Completed 
machinery. Little Giant 

Sulphide ore has 

Marion County 

GROUND HOG (Buffalo)—J. and C. Co. 
completed a 75-ton mill on the property 
recently. 

TEMPLE (Buffalo)—Completed mill re- 
cently. Mine producing zinc carbonates. C. 
A. Ludlow is in charge. 

MONKEY HILL (Flippin) —Completed 
remodeling of plant, installing new com- 
pressor. To produce zinc blende. A. N. Stan- 
field in charge of operation for States 
Lead and Zinc Co. 

ZINC BASIN (Rush)—Okla-Ark. Min- 
ing Co., operating Zinc Basin mine on Clab- 
ber Creek, completing the installation of a 
100-ton mill and mining zinc carbonate. 
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CALIFORNIA 

Amador County 

LATHAM-SIMONDS (Jackson)—Cyanide 
plant, working Argonaut tailings, closed on 
account of high costs of materials and 
freight. Plant cost $36,000. 

Butte County 

CHROME DEPOSIT at Berry Creek opet- 
ated by W. S. Day and Fred Nix producing 
large. amount of ore, which is shipped to 
eastern markets. 

Eldorado County 

CHROME DEPOSITS near Coloma being 
mined by F. L. Runge, of Placerville. 

INDEPENDENCE (Georgetown) — Sup- 
plies and materials received at Slate Moun- 
tain in preparation for development. 

Glenn County 

CHROME DEPOSITS. near Newville 
being mined by F. R. Adams. Expect to 
ship a carload a day to eastern markets. 

Humboldt County 

MOUNTAIN COPPER (Eu- 
reka)—Two carloads, or about 100 tons, 
of chrome ore ready for shipment. Ore oc- 
curs in large kidneys and was mined by L. 
Harpst for the company. Ore to be hauled 
by motor trucks to Essex for rail shipment 
over the Northwestern Pacific R. R. and 
has been purchased by the California 
Chrome Co. 

MANGANESE ORE mined in the Shower 
Pass district being hauled 28 miles to Car- 
lotta by motor trucks for rail shipment to 
San Francisco. George Littlefield, super- 
intendent. 

HORSE 

Inyo County 

PINE CREEK TUNGSTEN (Bishop)— 
Sawmill machinery to be installed near Pifie 
Creek falls. Road to proposed milling plant 
to be provided. 

COPPER KING (Revenue Canyon)—F'0- 
tation plant nearing completion. Large de- 
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sit high-grade ore said to have been dis- 
enol BvAll machinery electrically driven. 

Mono County 

LUNDY DISTRICT reported to have been 
active during the winter. Parrett mine 
worked all winter, extracting considerable 

high-grade ore. Ed. Mason and _ other 

leasers preparing to work May Lundy. 

Hake mines are to renew operations. Hotel 

at Lundy will be opened in June. Road 
from Lundy to the main tourist road be- 

tween Yosemite and Lake Tahoe has been 
put in good condition. The district lies west 
of Mono Lake. 

Nevada County 

DELHI (Columbia Hill)—-Temporarily 

closed down on account of high costs of 

materials and labor. 
ALCALDE GOLD (Grass Valley)—Nego- 

tiating for Kenosha mine, situated in Dead- 
mans Flat mining district near Grass 
Valley. 
PRIMROSE (Nevada City)—To be re- 

opened by L. J. Price, of Selma, Fresno 
County. 

Placer County 

CHROME SHIPMENTS from Forest Hill 
are increasing weekly. Nine motor trucks 
are now hauling ore to Colfax for rail 
shipment over the Southern Pacific. Ore 
reported to be high grade. 

Plumas County 

LONE STAR (Cromberg)—Hydraulic 
mine being overhauled for ‘operation next 
season. Water to be carried by ditch now 
being dug. Dam also to be constructed. 

ENGELS COPPER  (Engelmine)—Su- 
perior mine development progressing fa- 
vorably. 
MOONLIGHT (Greenville)—E. C. Trask 

and Louis Coffer installing 15-ton mill for 
copper ore. Mine developed by 500-ft. tun- 
nel. Copper ore carries silver. 

WALKER COPPER (Portola)—Flotation 
plant treating 90 tons a day; 25-ton ca- 
pacity expected soon. Winze from 300 
tunnel level deepened to 425 ft., show- 
ing ore the whole length. 

Riverside County. 

GOLD PARK CONSOLIDATED (Palm 
Springs)—Vanadium disclosed in the Cali- 
fornia Boy claim. Shaft down 335 ft. and 
200 ft. of crosscutting has been done. - De- 
velopment of this and other gold mines in 
the district has established motor car serv- 
ice from Los Angeles. 

Shasta County 

AFTERTHOUGHT (Ingot)—To construct 
an electrolytic zinc plant and a reverbatory 
furnace to treat copper concentrates. 

Tehama County 

MANGANESE PEAK (Paskenta)—Re- 
ported sold by Alonzo Luce and associates 
to Los Angeles men. Outcrop appears ex- 
tensive. Early assessment work was done, 
but high cost of haulage prevented mining 
at manganese prices then paid. Manganese 
occurs in lenticular bed interstratified with 
red and gray jasper. 

Tulare County. 

PORTERVILLE MAGNESITE (Porter- 
ville)—Reported that company has placed 
an order with the Southern Pacific R. R. 
for 30 cars to be used in shipping magne- 
site. This would indicate that the mines 
will immediately resume operation. W. W. 
Kamin is president. 

COLORADO 

Boulder County 5 

BISMARCK (Caribou)—Worked by 
lessees. Silver-lead-copper ore opened up. 

CONGO CHIEF (Caribou)—High-grade 
siiver-lead ore cut at 90 ft. in new shaft on 
vein. Vein shows improvement at depth. 
Drifts to be driven at 100 level, and shaft 
sinking continued. Shaft equipped with 
electric hoist and pumps. 

ROYAL GEM (Caribou)—Being worked 
by New Orleans company. E. C. Wenzel 
is manager. 
BOULDER CANYON (Ferberite)—Grimm 

mill has been operating at full capacity 
since Apr. 1, treating high-grade tungsten 
ore purchased directly from producers. Be- 
ginning this month, the mill to begin han- 
dling low-grade ores on a custom basis. 
Dry concentration process used on high- 
grade ore, and wet methods on low grade. 
George V. Bland is president and manager. 

,_ FAIRFAX (Salina)—Being developed by 
Charles Walstrom under lease. 

HOOSIER (Salina)—Being developed 
under lease by Pickard, McClure & Cone. 
A 90-ft. crosscut has been driven 300 ft. 
from the portal of the tunnel. 
RICHMOND (Salina)—Leased to H. H. 

McDaniels and Hilton. Surface shafts have 
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been sunk and payable gold and silver ore 
has been opened. 

DURIAS (Springdale)—Silver ore opened 
by recent development. Winze being sunk 
on vein. G. W. Gordon is manager. 

GOLDEN AGE (Springdale)—Mine and 
mill working two shifts. New truck has 
been added to equipment to haul ore from 
mine to mill. New 120-ton flotation instal- 
lation operating successfully. 
VASCO (Tungsten)—Lessees opening up 

tungsten ore in development work. Some 
shipments made. 

HUMBOLDT (Ward)—Grand View tun- 
nel has been cleaned out and_ placed in 
working order. Advancing heading, which 
is now driven 800 feet. 

UTICA  (Ward)—Property being re- 
opened following settlement of litigation. 
C. A. Knabe is manager. 

WHITE RAVEN (Ward)—Shaft being 
sunk to 800 level. Formerly developed as 
a gold mine, but recently silver ore has 
been opened. Charles Davis is superin- 
tendent and I. A. Ewing is manager. 

Clear Creek County 

CONSOLIDATED MINES (Alice)—De- 
veloping Yukon property. Raising 200 ft. 
from —_— tunnel to connect with upper 
tunnel. 

TERRIBLE (Silver Plume)—A raise on 
the vein has opened a rich pocket of gray 
copper ore. 
INGRAM (Fall River)—Sinking shaft 

which has been cleaned out and repaired. 
COLORADO CENTRAL (Georgetown)— 

Constructing 100 ton mill to treat dumps 
of Ocean Wave and Marshall mines. Ore 
containing silver, lead and zinc, to be 
crushed, hand picked, ground, and coneen- 
trated by tables and flotation. 

WIDE WEST (Georgetown)—Air com- 
pressor and electric power being installed 
at Hall tunnel and mine buildings under 
construction. Tunnel to be driven 500 ft. 
further to cut Wide West group. Develop- 
ment on Dorothy vein under way. Joseph 
Terry is manager. 

ORE SHIPMENTS from Idaho Springs 
during May amounted to 56 cars. 

HUMBOLDT (Idaho Springs)—Reopened 
and development work is in _ progress. 
Burns-Moore crosscut tunnel to be ad- 
vanced to cut Humboldt vein. This tunnel 
has been driven 4200 ft. and has cut.an 
8-ft. vein of soft low-grade milling ore. 

SCEPTER (Idaho Springs)—Stoping lead 
ar.” zine ore on tunnel level. Ore concen- 
traied at Jackson mill. Crosscutting to 
shaft on Astor lode to be done. 
PRIMOS CHEMICAL (Urad)—New mill 

treating 165 tons of ore daily. Two four- 
horse teams employed to haul concentrates 
from mill to Empire on Colorado & South- 
ern Ry. A new ball ‘nill has recently been 
installed. Company plans to begin con- 
struction of another milling unit. 

Garfield County 

GENERAL REDUCTION (Debeque)— 
To install first 50-ton unit of Scott process 
to treat oil shale. Eugene A. Sunderlin, 
Colorado Springs, is managing director. 

San Miguel County 

TELLURIDE DISTRICT SHIPMENTS of 
concentrates during May were as follows: 
Smuggler-Union and Black Bear, 43 cars 
to Pueblo and 25 to Durango; Tomboy, 45 
ears. Total, 113 cars. 

BELMONT-WAGNER 
(Telluride)—Fire at 

DEVELOPMENT 
Alta mine destroyed 

stables, four mules, compressor building, 
blacksmith shop, upper tramway terminal 
and snow sheds on May 29. Rebuilding has 
commenced. 

Summit County 

BLUE RIVER (Brec«K«enridge)—Denver 
company to operate Fox Lake and other 
properties on Yuba Dam flats. Ore con- 
tains copper and bismuth in flat vein similar 
to that of Molly B. Work has started under 
direction of M. M. Howe. 

MONTE CRISTO (Breckenridge)—Mill 
operating, but concentrate shipments de- 
layed on account of slow breaking up of 
snow roads 

AMERICAN METALS (Buffehrs)—About 
75 tons of 80% molybdenum concentrate 
produced in new milling plant per month. 

Teller County 

EL PASO EXTENSION (Cripple Creek) 
—New oreshoots opened in development 
work by leasing company operating Index 
mine. Main shaft to be sunk to 1250 level. 

EL PASO GOLD KING (Cripple Creek) 
—Shaft down 1007 ft. to be sunk deeper. 
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IDAHO 

Boundary County 
IDAHO CONTINENTAL (Port Hill)— 

Working three shifts in mill, two in mine, 
and producing 28 tons ore per day. Owned 
by A. Klockman and associates, of Spokane, 
Washington. 

Idaho County 

NEW YORK (Ten Mile)—Five stamps 
installed and five more on ground. Free 
gold recovered on plates and two concen- 
trators. 

YELLOW PINE (Ten Mile) — Two- 
stamp mill paying all costs of development. 

Shoshone County 

AJAX (Burke)—Suspended work in drift 
from Moonlight shaft and drifting west 
on Oom Paul level. 

_AMAZON-DIXIE (Mullan)—Cutting sta- 
tion on 1106 level preparatory to crosscut- 
ting north and south. 

MAYFLOWER (Mullan)—Recently re- 
sumed work. To develop. Portal of tun- 
nel within 200 yd. of railroad. 

NATIONAL COPPER (Mullan)—To close 
down. Oxidized condition of low-grade ore 
made close mill recovery impossible. Com- 
pany has 500-ton mill, new hoist and other 
equipment. 

BEAR TOP (Murray)—Lease held by the 
Henrietta Development Co. taken over by 
Patrick Burke. Large body of lead ore 
opened. 

JACK WAITE (Murray)—Inactive since 
midwinter, being occupied in reconstruction 
of 10-mile road. Shipments soon to begin. 
Censidering building mill this summer. 

BIG CREEK (Wallace)—To install 
crusher and jigs at portal of tunnel. 

INTERSTATE-CALLAHAN (Wallace)— 
Work confined to development while exten- 
sive changes are being made in the mill. 
Flotation plant treating zinc tailings dump. 

SENATOR _ (Wallace)—Crosseut being 
driven from Star workings to cut the Flyn 
vein on Flyn group. 3 
CALEDONIA (Wardner)—Efforts to 

find ore shoot in the lower or Keating 
tunnel have been without success. Ore in 
upper workings is nearing exhaustion. 

DOUGLAS (Wardner)—Lease_ surren- 
dered by Anaconda Copper Mining Com- 
pany. 

LAST CHANCE (Wardner)—To be closed 
down and abandoned by Federal Mining and 
Smelting Company. 

KANSAS 

Joplin District 

SILVER FOX (Baxter)—New mill well 
under construction six miles west of Baxter. 
Installing machinery. 

QUAKER VALLEY (Baxter Springs)— 
To build 150-ton mill at estimated cost of 
$50,000. Rollers, crushers, engines, boilers 
and sludge tables to be purchased. W. W. 
Wakeman is superintendent. 

PLAYTER BROS. (Joplin)—Sinking new 
shaft on lease west of mine they recently 
sold. 

CRESCENT (Miami)—Office, 
house and other buildings built. 
shaft and to erect mill soon. 

DEARMOND (Miami)—Water being suc- 
cessfully handled. Mill again operating. 

change 
Sinking 

MINNESOTA 

Mesabi Range 

DRAPER (Calumet)—Overburden to be 
stripped by Winston-Dear, cf Hibbing, for 
Savage interests. John F. Murphy is super- 
intendent. 

SOUTH AGNEW (Hibbing)—New timber 
shaft being sunk. 

MISSOURI 

Joplin District 

BADGER (Joplin)—To begin work July 
15 on new 150-ton mill to cost $60,000. 
Require sludge and slime tables and gen- 
eral mill equipment. T. E. Forester is 
manager. 

PFAEFFLE & KELLEY 
remodel its 150-ton concentrator. Need 
belts, slime tables, scales and cars. Wm. 
Pfaeffle is superintendent. 

PIACHARD & CLEAR (Joplin)—Remod- 
eling mill and placing new machinery. Re- 
quire belts, boilers, cars and conveyors. 

PLAYTER (Joplin)—To build 150-ton 
mill at Silver Fox mine near Monarch, 
Kan. Will purchase tables, drills and 
power equipment. yeorge H. Playter is 
manager. 

(Joplin)—To . 
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CAROLYN METAL (Joplin)—To build 
new 300-ton mill at estimated cost of $100,- 
000. Nels Darling is superintendent. To 
buy sludge and slime tables, power plant 
equipment and air compressors. 
DOUTHAT-MIAMI (Joplin) 

14 hand jigs at new shaft 
has been made. 

KLEIN & STERN (Joplin)—To begin 
erection August Ist of new 150-ton mill. 
Have not purchased equipment. 

MIAMI YELLVILLE (Joplin)—To _ re- 
model mill and add new machinery. To 
purchase sludge tables, belts, engines and 
boilers. 
SEALS & RADER  (Joplin)—Building 

small mill at old New State mine at Com- 
merce. 

MONTANA 

Beaverhead County 

BANNACK (Bannack) — 
closed down. 
DELMONTE (Bannack)—Operating un- 

der lease. 
PEARL SMITH (Dillon)—Mining and 

shipping graphite ore used for Government 
purposes. 
PILARIS (Dillon)—Taken over by east- 

ern interests. A. M. Anderson is in charge. 

Installing 
where strike 

Practically 

Jefferson County 

MONTANA CONSOLIDATED (Basin)— 
To open up 400 and 500 levels of Comet 
mine. : 

Lincoln County 

ROSE CONSOLIDATED (Libby )—To 
resume before Aug. 1, with indebtedness all 
paid by assessments. To mine tungsten, 
gold and copper. 

Mineral County 

INTERMOUNTAIN COPPER (iron 
Mountain)—Shipped five carloads concen- 
trates. Mill operating two shifts. 

Silver Bow County 

ANACONDA (Butte)—Has resumed op- 
erations at Tramway mine. 

BOSTON & MONTANA (Butte)—To com- 
plete spur to Elkhorn properties from Ore- 
gon Short Line early this summer and push 
ecmpletion of 600-ton mill unit. 

BUTTE & SUPERIOR (Butte)—U. S. 
Supreme Court has denied application for 
writ of certiorari by this company in its 
litigation with the Clark-Montana Realty 
Co., commonly known as the Elm Orlu- 
Black Rock case. 

NEVADA 

Esmeralda County 

GOLDFIELD CONSOLIDATED (Gold- 
field)——Several leases given out and good 
returns are being secured. 

Humboldt County 

CONSOLIDATED SPANISH BELT (Bel- 
mont)—Tunnel in 1195 ft. passing through 
decomposed granite and soft shale and ex- 
pects to cut Ernst vein soon. 

INLAY (Oreana)—To ‘reopen and resume 
milling. 

NEVADA PACKARD (Rochester)—Mill- 
ing 100 tons silver ore daily and mine de- 
velopment promising. 

ROCHESTER COMBINED (Rochester)— 
To begin milling operations soon. 

RYE PATCH (Rye Patch)—Shipping sil- 
ver dump ore to northern California 
smeltery. 

: Lincoln County 
PRINCE CONSOLIDATED 

Flotation mill at Bullionville 
out of commission. 

(Pioche)— 
temporarily 

Mineral County 

CANDELARIA (Belleville)—F. C. Beedle 
to soon finish treating accumulated tailings 
for recovery of quicksilver. 

DREW (Mina)—Producing mercury at 
cinnabar mine 14 miles west of Mina. 

LOUISIANA CONSOLIDATED (Mount 
Montgomery)—Milling 50 tons lead-silver 
daily from Tybo mine. Handicapped by 
high haulage costs. 

SILVER DYKE (Sodaville)—Mining 
tungsten ore and shipping to mill at Toulon. 
Mill recovery is 85 per cent. 

Nye County 

GOLD MOUNTAIN DISTRICT is being 
actively developed. Gold Zone, Divide Ex- 
tension, Dividend and other prospects are 
active. The electric-power line from Tono- 
pah to Gold Mountain is being extended. 
MANHATTAN CONSOLIDATED (Man- 

hattan)—Drifting east and west on east 
— on fifth level. Ore of fair milling 
grade. 
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UNION AMALGAMATED (Manhattan)— 
Shaft at permanent water level. 
tinue foot-wall drift on 600 level. Sinking 
pump has been installed on water level. 

WHITE CAPS (Manhattan)—To cut foot- 
wall vein of shaft orebody, which contains 
two parallel streaks of ore, one in hang- 
ing wall portion of limestone and one in 
the foot wall. 

WILLIAM PATRICK (Manhattan)—To 
install small amalgamating plant to handle 
tree milling. ore. 

AMERICAN ONYX (Manhattan) — 
Quarrying chalcedony deposit eight miles 
north and east of Manhattan. 

DIVIDE (Tonopah) Resumed — shaft 
sinking and will soon reach 300-ft. level. 
Vein carries silver and molybdenum on two 
upper levels, 

OKLAHOMA 

Joplin District 

CENTURY (Douthat)—To erect a 150- 
ton mill at cost of $60,000. In the market 
for sludge and slime tables and crushers. 

LUCKY SYNDICATE (Douthat)—Milk 
destroyed by fire to be rebuilt. 

SINDEN (Douthat)—Has renewed opera- 
tions. Repairs, following near destruction 
by fire, completed. 

BUCKSHOT MINING (Miami)—To erect 
150-ton mill at mine near Hockerville. To 
purchase tables, crushers, conveyors and 
power-plant equipment. Robert FE. Brooke 
is superintendent. 

INDIAN CHIEF (Miami)—Mill of 300- 
ton capacity to be erected this summer. 
To purchase sludge and_ =slime_ tables, 
crushers, drills, engines and boilers. John 
L. Sullivan in charge. 

JEFFERSON (Miami)—Has purchased 
machinery for new 300-ton concentrator to 
be erected on lease east of Picher. Shaft 
down 230 ft and 12 ft. in ore. E. S. Perry, 
of Miami, is manager. 

KENTEX (Miami)—Completed well. Mill 
completed some weeks ago to be started 
at once. 

MIAMI WONDER (Miami)—Began con- 
struction of 250-ton mill. Shaft down 208 
ft. and drifting has developed good ore. 
A. V. Ellis, Miami, is vice president and 
superintendent. 

ST. LOUIS LEAD & ZINC (Miami)—New 
mill to be started as soon as draining opera- 
tions are finished. 

TULSA-SAPULPA-MIAMI 
Completed drilling and sinking 
lease at Hockerville. Pt 
Miami, is president and manager. 

NEBO (Peoria)—Concentrator of 1F.- 
ton capacity to be built. To purchase jigs, 
tables, crushers and other mill and power- 
plant equipment. R. C. Croslin is super- 
intendent. 

PALATINE 

(Miami)— 
shaft on 
Dunaway 

(Peoria)—To build 250-ton 
concentrator. Equipment not yet pur- 
chased. E. L. Warner is manager. 

EAGLE-PICHER (Picher)—vrirst mules 
used underground in Oklahoma field at 
Picher-Netta mine. Oklahoma law requires 
that mules used underground be taken above 
ground one day in every twelve. 

AURORA (Quapaw)—Building 
mill near Lincolnville. John W. 
manager. 

LUCKY PAT (Quapaw)—Building mill 
on lease east of Lincolnville. 

Oo. & T. OIL (Quapaw)—Sinking third 
shaft at old Katy mine and operating mill. 

PIONEER (Quapaw)—lInstalled 150-hp. 
boiler. Shaft down 190 ft. Albert Spencer 
is superintendent. 

LUCKY BILL (Tar River)—Sinking well 
for boiler and drinking water purposes. 

OREGON 

Grant County 

TRI-STATE CHROME (Canyon City)— 
Mill has begun operations under direction 
R. E. M. Strickland. 

Jackson County 
RANIER MERCURY (Gold Hill)—Made 

initial shipment of 40 flasks from its 12- 
pipe furnace operation on the Utah and 
Burtleson groups. Chisholm group is also 
an 12-pipe furnace on rich ore from 

new drift under old workings. 

SOUTH DAKOTA 

Custer County 

SPOKANE (Custer)—Operating 100-ton 
concentrator on lead and silver ores. 

150-ton 
Hale is 

: Pennington County 

BLUE LEAD (Hill City)—Shipping 
copper ore. 

ELKHORN TUNGSTEN (Hill ON 
Being unwatered and to develop. haft 
to be sunk deeper. 

To con-° 
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LUNA (Hill City)—Mills Brothers econ- 
structing small concentrator to be used on 
tungsten and tin ores. 

UTAH 
Juab County 

TINTIC DISTRICTS SHIPMENTS for 
the week ended June 15 totaled 152 ear- 
loads. 

TINTIC CENTRAL (Eureka)—Leased ty 
z. a Blackwell. Shaft now down 1075 

eet. 
CENTENNIAL-EUREKA (Eureka)—Rx- 

ploration work continuing on 1900 level, just 
above water level. 

CHIEF CONSOLIDATED (Eureka)—To 
prospect their holdings at northern and 
eastern ends of the district by diamond 
drilling. 

EUREKA CROESUS (Eureka)—Openea 
up new orebody. 

OLD SCRANTON (Eureka)—Carbonate 
iron ore low in silica shipped. Also re- 
cently shipped one carload of zinc ore. 

RIDGE AND VALLEY (Eureka)—New 
silver-lead ore found on 1800 level. 

SCRANTON (Eureka)—Iron ore of good 
average being shipped to smelteries, coming 
from DelMonte side of property. Car of 
=e ore recently shipped by Scranton Leas- 
ng. 

UTAH (Fish Springs)—Again being 
worked. Smail mill treating dump ore of 
good grade. 

IRON BLOSSOM (Silver City)—To pros- 
pect on 2200 level. 

Salt Lake County 

COLUMBUS-REXALL (Alta)—Lack of 
cars and teams prevents larger shipments 
to Wasatch. 

MICHIGAN-UTAH (Alta)—Shipping sil- 
ver-copper ore from Copper Prince tunnel. 
Patsy Marly Hill being driven through, and 
shipment expected within few weeks. 

Tooele County 

GARRISON MONSTER (Gold Hill)—Sil- 
ver-lead mining temporarily suspended at 
this company’s Dutch Mountain property, 
and attention given to development of prom- 
ising showings of copper ore. Test ship- 
ments to smelter brought good returns. 

WESTERN UTAH COPPER (Gold Hill) 
—Deeper work and thorough development to 
be undertaken. 

WASHINGTON 

Ferry County 

MAMMOTH (Republic)—Group leased to 
John W. Lyoyd and William Monteith, who 
have begun development. 

Stevens County. 

SILVER BELL (Loon Lake)—To begin 
shipping about July 1. 

CANADA 

British Columbia 

FLORENCE SILVER (Ainsworth) — 
Mill has increased from 8 to 12-hour basis. 
Sufficient ore at smeltery and in transit to 
cancel indebtedness. 

Ontario . 

ELK LAKE—Elk Lake-Gowganda road 
to be placed in good condition. Miller Lake- 
O’Brien is principal shipper, and _ several 
others contemplate shipments. 

CASTLE (Gowganda)—Being developed 
by the Trethewey, of Cobalt. 

DOME (Porcupine)—Disposin 
of supplies. Property is due 
down of a couple of years. 

WEST DOME (Porcupine)—Closed down 
on account of labor shortage. 

HUDSON BAY (Cobalt)—Vein 
second level shows rich ore. 

MINING CORPORATION (Cobalt )— 
Taken option on water power on Montreal 
River near Fort Matachewan. Company 
has number of claims there and_has_ re- 
cently taken an option on the Davidson 
property adjoining the Otisse. 
NATIONAL (Cobalt )—Flotation 

treating tailings from Silver Cliff. 

NIPISSING (Cobalt)—High-grade mill 
treated 195 tons of Nipissing and customs 
ore during May. 

COLORADO DEVELOPMENT (Fort 
Matachewan)—Started to «iamond drill 
Otisse property, on which it holds option 

MILLER INDEPENDENCE (Boston 
Creek)—New vein showing gold and gold 
tellurides was found toward north side of 
= some distance from present work- 
ngs. 

PATRICIA (Boston Creek)—Mill 
ning. Main shaft down 200 feet. 

of stocks 
or a shut- 

cut on 

mill 

run- 
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SILVER AND STERLING EXCHANGE 

pi Silver | Silver 
| Sterl- Sterl- ———-~ 

ing | New| Lon- ing | New| Lon- 
Ex- |York,} don, Ex- |York,} don, 

June|change|Cents| Pence! June |change|Cents/Pence 

20 |4.7530| 993.| 48% , 24 14.7530) 995 | 48% 
21 |4.7530) 993 | 48% 25 (4.7530) 99$ | 48% 
22 14.7530] 993 | 482 || 26 14.7530) 995 | 48% 

New York quotations are as reported by Handy 
& Harman and are in cents per troy ounce of bar 
silver, 999 fine. London quotations are in pence per 
troy ounce of sterling silver, 925 fine. 

DAILY PRICES OF METALS IN NEW YORK 

~~~Copper). Tin | Lead ~—|:-- Zine | 

Sean ee | en | n.y. | sto“. | stn. 
Sako , es “a a 

20 «*234 | it 7.823! 7.75 | @8} 

21; *233] fT 7. 8241 7.95; @s! 

22. *234.| + 7.823] 7.75 | a8} 

24) *234 | + 7.825} 7.75 | asi 
25 *234 | t 7.90} 7.75 | @ 8 

261 #2331 ¢ {| 7.90| 7.751 @8 

* Price fixed by agreement between American 
copper producers and the U. S. Government, accord- 
ing to official statement for publication on Friday, 
September 21, 1917. 

t No market. 

The above quotations (except as to copper, the 
price for which has been fixed by agreement Sanaa 
American copper producers and the U. 8S. Govern- 
ment, wherein there is no free market) are our 
appraisal of the average of the major markets based 
generally on sales as made and reported by producers 
and agencies, and represent to the best of our judg- 
ment the prevailing values of the metals for the 
deliveries constituting the major markets, reduced to 
basis of New York, cash, except where St. Louis is 
the normal basing point. 

The quotations for electrolytic copper are for cakes, 
ingots and wirebars. 

We quote electrolytic cathodes at 0.05 to 0.10c. 
} clow the price of wirebars, cakes and ingots. 

Quotations for spelter are for ordinary Prime 
Western brands. We quote New York price at 20c. 
per 100 Ib. above St. Louis. 

LONDON 

"| ___ Copper l Tin ~ {Lead Zine 

| Standard Elec- | 
—_—_—————_| tro- { | 

June} Spot |3 Mos.) lytic | Spot 3 Mos. |Spot |Spot 

20 | 110 110 | 125 | 329| 329 | 293 | 54 
. 110 | 110 125 | 329 329 | 293 | 54 

24| 110 | 110 | 125 | 332] 332 | 293 | 54 
25 | 110} 110 125 | 332 332 | 293 | 54 
26 | 110 | 110 125 | 332, 332 | 295 | 54 

The above table gives the closing quotations on 
London Metal Exchange. All prices are in pounds 
sterling per ton of 2240 lb. For convenience in 
comperison of London prices, in pounds sterling per 
2240 lb., with American prices in cents per poun 
the following sqyronmate ratios are given, reckoning 
exchange at $4.7515.: £294 =6.2576c.; £54 =11.4545e.; 
£110 = 23.3333c.; £125=26 515Ie.; £260 =55.1513c.; 
£280 = 59.3937c.; £300 =63.6362c. Variations, £1 
= 0.2121205c. 

Metal Markets 
NEW YORK—June 26, 1918 

Some large transactions in spelter, the 
general feeling that there is something in 
the air with respect to copper, and some 
mystification on the part of the public 
with respect to the situation in lead, were 
the features of interest in the metal mar- 
kets this week. 
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The Market Report 
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Copper—It is in the air that the price 
for copper is going to be advanced in the 
near future, especially to compensate for 
the increase in freight rates. We_ think 
that there is justification for this feeling 
and that such an advance is likely soon 
to be announced. In the meanwhile, pro- 
ducers are uncertain about booking orders, 
and in general they are willing to book 
them only on the condition that they will 
be subject to the new price. In other 
words, they are willing to book an order 
at 234c., subject to revision. If the price 
should be advanced on July 1 to 25ce., 
for example, copper shipped previously to 
that time would be billed at 23%c., while 
subsequent shipments would be at 25c. It 
may be remarked that up to June 1 the 
price for copper was arranged by agree- 
ment between the War Industries Board 
and the producers. Since June 1 there 
has been no agreement, the producers not 
having assented to the continuation of the 
price of 23%c., which was promulgated by 
the War Industries Board. The question 
whether a new price will be retroactive to 
June 1 occasions considerable discussion. 
The general opinion is that it will be least 
awkward to cause a new price to prevail 
from the date of arrangement. 

Copper Sheets are quoted at 33ic. per 
lb. for hot rolled, and 1c. higher for cold 
rolled. Copper wire is quoted at 27@27ic. 
f.o.b. mill, carload-lots. Increases are due 
to advanced labo. costs. 

Tin—Very little business was done in 
this market. Arrivals have been fairly 
heavy, but stocks do not increase. Licenses 
for the shipment of Lamb & Flag have 
temporarily been held up. At the close of 
the week, Banka, spot, was quoted at 95 
@97e., and tin of 99% grade, at 92@93c., 
but supplies of any kind were very limited. 
Singapore quoted £3373 on June 20; £3384 
on the 21st; £340 on the 24th; £3424 on 
the 25th; and £3454 on the 26th. 

Lead—Producers advanced their price to 
7.90c., New York, on June 25, the St. 
Louis price remaining at 7.75c. The ad- 
vance in New York price was simply to 
correspond to the increase in the freight 
rate differential that became effective on 
that date. The actual increase in that 
differential will probably be a little more 
than 15c. per 100 Ib., but nobody knows 
yet just what it will be, and it was deemed 
undesirable to overestimate it. Some fur- 
ther adjustment will probably be neces- 
sary. Business reported by producers this 
week was rather small, but the situation 
is very tight, producers being unable to 
supply any more lead than they are doing 
already. 

Zine—The Navy Department placed an 
order during the week for 1000 tons of 
Grade B and 500 tons of Grade C, which 
were taken at 9$c. and 8.36c., respectively, 
New York. The Ordnance Department of 
the Army placed an order for 9000 tons 
of Prime Western. Bids were opened on 
June 21, but the order was not definitely 
placed until June 24. The recent advance 
in the market is attributable to the pros- 
pect of large Government business, to- 
gether with contraction in the monthly rate 
of production and reduction in the accumu- 
lation of unsold stocks. The consummation 
of the Government business, together with 
private business of considerable volume, 
caused the market to be very firm during 
the last week, but in the latter half it be- 
came dull, the volume of inquiries shrink- 
ing materially. 

Zine Sheets—Unchanged at $15 per 100 
Ib. less usual trade discounts and extras as 
per list of Feb. 4. 

Aluminum—Price fixed at 33c. per Ib. for 
lots of 50 tons or more, ingot, 98-99% 
grade. Price established June 1 and con- 
tinues to Sept. 1. 

Antimony—The market was dull and 
steady at about the same prices as in the 
previous week. We quote spot at 1340 
134c. We quote futures at 113@12c., c.i-f., 
in bond. 

Bismuth—Metal of the highest purity for 
pharmaceutical use is quoted at $3.50 per 
lb. for wholesale lots—500 lb. and over. 

Cadmium—tThis metal is quoted at $1.50 
minimum and $1.75 maximum per Ib. 
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Nickel—Market quotation is 40@45c. per 
pound. 

Quicksilver—California virgin is strong 
around $125. Mexican virgin is quoted 
nominally at $118. San Francisco reports 
by telegraph $113.50, steady. 

Gold, Silver and Platinum 
The general stock of money in the U. S. 

on June 1 totaled $6,615,007,682; of this, 
$3,043,879,782 was in gold coin and bul- 
lion, $518,583,959 in standard silver dol- 
lars and $231,646,325 in subsidiary silver. 
Money in circulation on June 1 was 
$5,246,662,253. 

Silver—No new features in the silver 
market have manifested themselves, with 
the exception that China exchanges have 
advanced to a point which makes it pos- 
sible for banks to buy in San Francisco on 
the same basis as the Government. London 
remains at 483d. and New York official is 
still quoted as 994c. per oz. fine. 

By mistake Sterling exchange on June 
14 and 15 was incorrectly quoted in the 
“Journal” of June 22. The correct figure 
for those dates is 4.7550. 

Mexican dollars at New York: June 20, 
7; June 21, 77; June 22, 77; June 24, 77; 

June 25, 77; June 26, 77. 

_ Platinum, Palladium and _ Iridium—Prices 
fixed at $105, $135 and $175, respectively. 

In our issue of June 22, through a typo- 
graphical error, we published the price of 
palladium as $125. This should be $135 
per oz., the fixed price. 

Ore Markets 
Joplin, Mo., June 22—Blende, per ton, 

high, $76.44; basis 60% zinc, premium, $75: 
Class B, $55; prime western, $45@50; 
calamine, per ton, 40% zinc, $35@25. Aver- 
age selling prices: Blende, $47.75; cala- 
mine, $34; all zine ores, $47.27. 

Lead, high, $96.40; basis 80% lead, $95@ 
90; average selling price, all grades of 
lead, $90.06 per ton. 

Shipments the week: Blende, 8314; 
calamine, 296; lead, 1296 tons. Value, all 
ores the week, $523,750. 

Sellers came to the conclusion ‘that a 
higher price was due them, and pointedly 
declined to accept feelers sent out the early 
part of the week for a continuation of $45 
basis, and, holding firm. the buyers ad- 
vanced the price to $50 basis, though a 
few early sales were made on the $45 
base. The low production and eager de- 
mand assisted sellers in obtaining the 
raise. Cars were scarce, doubtless being 
diverted to points near the harvest fields. 

Platteville, Wis., June 22—Blende, basis 
60% zine, highest price reported paid for 
Premium grade was $65.85 per ton; high 
lead blende product sold down to $45 per 
ton; lead ore, basis 80% lead, $85 per ton. 
Shipments reported for the week were 
3073 tons blende, 159 tons galena and 539 
tons sulphur ore. For the year to date 
the totals are 63.637 tons blende, 3172 tons 
galena and 25,858 tons sulphur ore. Dur- 
ing the week 2927 tons blende was shipped 
to separating plants. 

Pyrites—Spanish lump is quotable to 
those who possess a license from the Gov- 
ernment at 17c. per unit on the basis of 9s. 
ocean freight, buyer to pay war risk, less 
2% and excess freight. Tonnage is ex- 
tremely difficult to obtain, and of the allot- 
ment that was scheduled to be delivered in 
April and May, only a small portion has 
come in. Domestic pyrite is selling at 
prices ranging from 25 to 30c. per unit, 
f.o.b. mine. Unchanged. 

Tungsten Ore—The market remains 
steady, with prices ranging from $19 to $24 
per unit, according to grade. High-grade 
ores free from impurities are quoted at 
from $23 to $24 per unit for 65% and 70% 
WOs, respectively; low-grade ores contain- 
ing impurities are quoted at $19 to $20 on 
the basis of 60% or over. 

Chrome Ore—Unchanged at $1.50 per 
unit, f.0.b., shipping point, basis 40 per cent. 

Manganese Ore—Unchanged. 

Molybdenum Ore—Situation is unchanged. 
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Iron Trade Review 

PITTSBURGH—dJune 25 
The decision of the War Industries 

Board announced yesterday, that iron and 
steel price limits as hitherto fixed should 
stand for another three months, through 
Sept. 30, with an advance in iron ore, con- 
forms with the majority opinion here en- 
tertained. There were the usual argu- 
ments on the part of the producers that 
advances would be justified by changes 
in conditions, including wage advances and 
the heavy freight advances effective today : 
but, on the other hand, the Government 
feels that the producers are making large 
profits, and with the Government buying 
the major part of the output, the money 
spent in higher prices could not be recouped 
by excess-profits taxes unless the percent- 
ages were extremely high. As iron-ore 
prices are based at ‘Lake Erie docks, and 
the freight advance is paid by ore pro- 
ducers from mine to upper Lake ports, the 
advance in iron ore represents a passing 
of the freight advance on to the ore buyer, 
the furnaceman, and this might appear 
inconsistent with the refusal to advance 
pig-iron prices and thus pass the ore ad- 
vance and the freight advances on coke 
and limestone on to the consumer again, 
but the point is that the ore prices ruling 
are those established Nov. 23, 1916, when 
pig iron was considerably lower than at 
present. The ore freight advance is 30c. 
per net ton, ore prices being per gross ton, 
and the excess of the ore price advance, 
45c., is perhaps due to the fact that ores 
more commonly run below the base iron 
content, the differentials being based on 
much lower rail and Lake rates than now 
obtain, so that the ore shipper pays freight 
on more tons of ore than he is paid for, 
on the basis of iron content. 

Nearly all the merchant pig iron and 
steel products produced is going out on 
war orders or against the preference list 
in peace industries, prescribed June 6. 
Producers estimate, however, that not more 
than 10% of the existing demand is left 
out, having neither priority orders or 
preference, and thus the rigid distribution 
of material now obtaining adversely af- 
fects only a small proportion of the con- 
sumers, and really is not nearly as drastic 
as appears on the surface. 

Pig Iron—There continues to be consider- 
able demand for basic iron, and many allo- 
cations of orders to merchant furnaces are 
being made by the War Industries Board, 
private sales being infrequent. Prices re- 
main: Bessemer, $35.20; basic, $32; No. 2 
foundry, $33; malleable, $33.50; forge, $32, 
f. o. b. furnace. The freight from Vallev 
furnaces to Pittsburgh increases today from 
$1.10 to $1.40, having been 95c. prior to 
May 22. 

Steel 
prices, 

Products—The more _ important 
just reaffirmed for another three 

months, are: Billets, $47.50; small billets, 
$51; sheet bars, $51; slabs, $50, f. o. b. 
Pittsburgh or Youngstown; rods, $57, i 0. 
b. Pittsburgh; Bars, 2.90c.; shapes, 3c.; 
plates, 3.15c.; blue annealed sheets, 10 
gage, 4.25c.; black sheets, 28 gage, 5c.; 
galvanized sheets, 28 gage, 6.25c.; all 
 . o. . m Pittsburgh. Originally bars, 
shapes and plates were set to be based 
Pittsburgh or Chicago, but the establish- 
ment of Chicago as a_ separate basing 
point, a procedure that startled the steel 
trade last September, has now been 
rescinded. 

Ferromanganese—The ferromanganese 
market is only fairly active, but is steady 
at $250, delivered, for 70%, with $4 4 
unit for higher manganese contents. Spie- 
geleisen for prompt shipment is scarce, and 
is reported to have brought $75 and higher 
in small lots, the regular market remain- 
ing quotable at $70, furnace, for 16 to 

O- 

Connellisville—The 15,000 or 20,000 tons 
a month of coke that will be released about 
Aug. 1 when the Youngstown Sheet and 
Tube Co. completes its additional 102 by- 
product ovens has been sold for the re- 
mainder of the year to other consumers, at 
the Government price. The few contracts 
expiring June 30 have in general been re- 
newed between the same parties, most of 
them having already been at the Govern- 
ment price. A fair tonnage of spot coke 
is picked up each week by representatives 
of furnace interests. Scarcely any cok2 
brokerage business being done, as_ the 
broker can secure his margin only from 
the producer, and the producer has_ no 
occasion to pay a margin. For the last 
eight or nine weeks production in the Con- 
nellsville and lower Connellsville region has 
been steady at about 341,000 tons a week. 
Prices remain: Furnace, $6; foundry, 72- 
hour selected, $7; crushed, over 1-in., $7. 30, 
per net ton at ovens. 

STOCK a 
N. Y. EXCH.t 

Alaska Gold M.. 
Alaska Juneau. 
Am.Sm.& Ref., com. 
Am. Sm. & Ref., 
Am. Sm. Sec., pe A 
Am. Zinc. 
Am. Zinc, pf.. 
Anaconda ..... 
Batopilas Min . 
Bethlehem Steel. 
Bethlehem Steel, pt. 
Butte & Superior. . 
Butte Cop. & Zinc. . 
Cerro de ane 
Chile Cop. 
Chino. cs 
Colo.Fuel & Iron. 
Crucible Steel... 
Crucible Steel, pf.. ‘ 
Dome Mines....... 
Federal M. & S.. 
Federal M. & &., pf. 
Great Nor., ore ctf.. 
Greene Cananea.... 
Gulf States Steel. 
Homestake. . 
Inspiration Con. 
International Nickel 
Kennecott. 
Lackawanna Steel.. 
Mexican Petrol.... 
Miami Copper.. 
Nat'l Lea , com.. 
National Lead, pf.. 
Nev. Consol 
Ontario Min 
Ray Con 
RepublicI.&S.,com. 
Republic I. & S., pf. 
Sloss-Sheffield 
Tennessee C.&C.. 
U.S. Steel,com.... 
U.S. Steel, pf 
Utah Copper 
Vv Va. IronC.&C.... 

N. Y. CURBt 

Big Ledge. . 
Butte & N.Y... 
Butte Detroit. . ok 
Caledonia... . 
Calumet & Jerome 
Can. — Cc —- 
Carlisle. 3s 
Cc ashboy. 
Con. Ariz. Sm és 
Con. Coppermines.. 
Con. Nev.-Utah.... 
Emma Con........ 
First Nat. Cop... .. 
Goldfield Con..... .| 
Goldfield Merger... 
Greenmonster 
Hecla Min 
Howe Sound....... 
Jerome Verde...... 
Kerr Lake....... 
Louisiana....... 
Magmsa......... 
Majestic 
Marsh. 
MeKinley-Dar-Sa. 
Milford 
Mohican... 
oe Lode 

& Hond... 
Niplasie Mines... 
Nixon Nevada. . 
Ohio Cop.. 
Rawley... 
Ray Hercules. 
Richmond.... : 
Rochester Mines... 
St. Joseph Lead... . 
Standard S. L..... 
Stewart.. 
Success. . 
Tonopah 
Tonopah Ex....... 
Tribullion 
Troy Arizona 
United Cop 
United Verde Ext.. 
United Zine 
Utica Mines 

. oO 

Best & & Belcher. 
Caledonia. ‘ 
Challenge Con. 
Confidence. 
Con. Virginia... 
Gould & Curry.... 
Hale & Norcross.... 
Jacket-Cr. Pt 

Savage 
Sterra Nevada..... 
Union Con........ 

Jim Butler 
MacNamara.. .... 
Midway 
Mont. a 
North Star.. 
Rescue Eula. 
West End Con.. 

Comb. Frac....... 
Pioremnce.... .. 2.20% 
Jumbo Extension... 

Nevada Packard.... 
Round Mountain... 
Silver P 

oes 
Big Jim.. 
United Eastern. 
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| BOSTON EXCH.* June 25 
jiaa Adventure. 
Ahmeek.. 

||Bingham Mines... 
||Bonanza. i 
| |Butte-Balaklav a. 
Calumet & Ariz... 
 ||Calumet & Hecla... 
Centennial. . 
Copper Range... .. 
|Daly West 

1] | Davis-Daly. 
Ik ast Butte 
Franklin 
jean. ooo 
|Hancock 
| Hedley 
Helvetia 
|Indiana 
| Isle Royale 
| Keweenaw 
Lake... 
La Salle 
Mason Valley.. 

1) 

if | Michigan 
ig Mohawk. 

New Arcadian. . 

North —: ; 
North Lake. 
Ojibway... 
Old Dominion. | 
Osceola 
ney 

Mary’s M. L... 
alae Pisces as8 
CR an sli ei Wk-8s 
Shannon... ‘ 
Shattuck-Ariz.... 
So, Lake....... 
So. Utah. 

2¢||Stpertor 

Tt nity. 
Tuolumne........ 
U.S. Smelting... 
. S. Smelt’e, Bt.. : 
Utah Apex. 
Utah Con. 
Utah Metal. 
Victoria 
WOMB: nesee cscs 
Wolverine......... 
Wyandot 

erior & Bost. a ; 

|: | | | 
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BOSTON CURB* June 24 

— ~} | Alaska Mines C orp. aie 
;Soston Ely.. 
| Boston & Mont. 
Butte & Lon’n Dev 
Calaveras.. . 
c alumet-C orbin.. 
Chief Con.. 
}Cortez.... 
ite rown Reserve.. 
Crystal Cop.. 
Eagle & Blue Bell.. 
Gila Copper. 
|Houghton Copper. 
jIntermountain. 
Iron Cap 
Mexican Metals... 
Mines of America.. 
Mojave Tungsten 
Nat. Zinc & Lead. 
Nevada-Douglas.... 
New Baltic....... 
New Cornelia.. 
Oneco 
Pacific M _—. 
Rex Cons. 
— Gold. 

SALT LAKE* 

a. 

|; Ca 

Daly 
Empire Copper.... 

SN sans: 
Grand Central..... 
Gold Ch 

Iron Blossom. 
Judge. 
Lower Sitazimoti: ; 
May Day. 
Moscow. 
Prince Con.. 
Rico Wellington... 
Silver-King Coal'n. 
Silver Rone ' Con... 
Sioux Con.. 
So. Hecla 
Tintic Standard. 
Uncle Sam. 
Walker Cop.. 
Wilbert 

TORONTO* 

Adanac 
Bailey. . Sau 
Beaver Con. 
Chambers Ferland 
Coniagas. . 
Hargraves. . i 
PY as 
Peterson Lake... 
Temiskaming.... . 
Wettlaufer-Lor.... 
Davidson 
Dome Exten....... 
Dome Lake 

Re 
MclIntyre 
Newray 
Porcu. Crown. 
Teck-Hughes. .. cence 
ES” 6 ony 320 

aoe “Pees 

Colorado Mining... 
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STOCK QUOTATIONS—Continued 

COLO. SPRINGS June 25) [LONDON 

Cresson Con.......| 4.623] |Burma Corp... .|£ 
Doctor Jack Pot... . 03 Cam & Motor... 1 
Elkton Con.... ; See 
El Paso 
Gold Sovereign... . 
Golden Cycle...... 
| ere 
Isabella. . 
Mary Me Kkinney.. 
Portland... 
United Gold M. 
Vv Vindicator. . 

Esperanza. 
Mexican Mines 
Min. Corp.Can 
Nechi, pfd.. . 
Oroville 0 
St. JohndelRey 06 
Santa Gert’'dis... 0 
Tomboy.. --:1 0 

t Last Guctation 

eccuecoom 
SUSHI Oae 

@ IwSISS 
| sxc pawoanec ! 

London — 
1917 | 1918 
682144356 
- 742142 792 
-410/43 620 
-963}47.215 

New York 

1917 | 1918 | 1916 1916 

{56.775 . 630/88 . 702/26. 
755 585/85.716/26. 

3.861/88.082/27. 5§ 
3.875/95. 346/30. 
;- one 99.505 7 

:584|50.§ 
.361/44.¢ 

34.192/43.! 
. 410/43 052) 

31.315140.851..._.__ 
New York quotations cents per. ounce troy, fine silver: 

London, pence per ounce, sterling silver, 0.925 fine. 

an ————————————— 
London 

Lle_ rolytic 

1917 

New York 89; 
_ Electrolytic standard 

| 1917 | 1918 1917 1918 

-921/110.000/142. 
.895}110.000}148. 

>.750/110. OOO} 151. 
3. 842/110. 0001147. 
.000/110. 000) 142 . 
000) - 
-409]... 
391 

raaaaants 1915 

895/125.000 
100} 125.000 
000 125.000 

5.000 
5.000 

000}; 

\Toa.8 392|.... 

“| New York 
1917 | 

London _ 

Tin 197 | ILS 1918 

Tg 6occscenss 
February 

September.......... 

OCONEE ok v0 onc 80% 
December 

__Av. Vv. year. 

~ (a) No av erage computed. 

_ New York St. Louis 

1917 | | 
ule _}_London 
1918 | 1917 | 1918 

6 .684/30 . 500! 29.50 
6 .899]30 . 500/29 . 50 
7.091/30 .500 29.50 
6. 701/30.500)2 |. 50 

< -300|29 50 

January...... 
——~ ae 
—: 

=So00-1 | - 
= 

weSS—Sooms September.. 
October. . 
November.. . 
December... 

K | ABAWS 30.5001..... Year.... 

; London 

1917 ; 1918 

St. Louis 
Spelter 1918 

January. 
February . 
March.... 
April. ... 
BERT ccvc0-s 
SURO. . cccess 
July.. 
August..... 
September.. 
October... . 
November . 
December.. NININIDWOWOOO S o 

o=— 

52.413}. 

New York and St. Louis quotations, cents per onaad. 
London, pounds sterling per long ton. 

No. 2 
___Basict Foundry 

1917 1918 | 1917 , 1918 

oeeee 8 
9 

Bessemer} _ 

1917 4 1918 

Pig Iron, 
Pgh. 

January... 
February... 
March.... 

November . 
December.. 

Year... . .|$43.57 $39.62}...... 

¢ As reported by W. P. Snyder & Co. 
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Look at Your Concentrating Tables 
~ Did this Ever Occur To You? Capacity 

Self evident. 

A matter of record. 

Get the greatest possible service 
out of the equipment you install. 

WHICH HAS GREATER AREA, Effi . 

ONE TRIANGLE OR TWO? tcrency 

Arrow represents approximate path of 

minerals difficult to separate. 

Note what happens to these minerals on 

the diagonal deck of the DEISTER- 

OVERSTROM. 

A cleaner concentrate, a lower tail and 

75% less middling. 

This route good as BUT Is this not better? 
far as it goes 

Ae Oe GEAAM, rote ame Fosen, sonia Satisfaction 
4, We, HELLMAN LOO, LOS ANGELES 

pmewe + ono, 
PRODUCERS OF TUNGSTEN 

> 
CONCENTRATES 

esmor.ca, Sept. 2nd. 

Satisfactory not only in the WORK IT 

DOES, but also in the LENGTH OF 

TIME IT CONTINUES DOING IT. 

No danger of it bumping itself to pieces. 

The Deister Concentrater Co.. 
Port Wayne, 
Ind iana. 

Gentlemen, 

In reply to your favor of the 27th. ult. 

wo take pleasure in advising you thut the Deister 

Overstrom table installed in our mill is giving con- 

plete satisfaction in the work it is doing. We ere 

using it to handle our fine sand classified product, 
Read what our customers have to say. 

and it is affording ue « very catisfactory saving. 

This is one of the letters we have re- 

ceived. 
Yours faithfully, 

Standard Tungsten Co. 

A Supt. We have many more. 

THE 

DEISTER CONCENTRATOR COMPANY 
NIANUFACTURERS OF DEISTER AND DEISTER-OVERSTROM TABLES IN EITHER SINGLE OR DOUBLE DECK TYPES 

MAIN OFFICE, FACTORY AND TEST PLANT — FORT WAYNE, IND. 

Agents CABLE ADORESS _ Territory — 4 
Stearns Roger Mfg. Co., 1718-1720 California St., Denver, Colo. “RETSIED" (Colorado, New Mexico and Wyoming) 
W. R. Grace & Co.. Lima. Peru (Peru, South America) 
International Machinery Co., Santiago, Valparaiso, Antofagasta A, B.C. STH EDITION (Chile. South America) 
International Machinery Co., Oruro, Bolivia BEDFORD-MeNEIL (Bolivia, South America) 
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Write Today! 
for carefully prepared special booklets 
on Mining, Milling, Machine Shop, 
Power Plant, Electrical, Pumping, 
Ventilating, or any other supplies or 
equipment you are interested in. 

It will be a pleasure to serve and assist you. 

The same attention given to all orders 

LARGE OR 
SMALL 

aoa A eae H Wage. 
if MANUFACTURING & SUPPLY CO. :: 

> PIONEER MACHINERY AND SUPPLY HOUSE OF THE WEST - 
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1918 Model, Simplified, Ball Bearing 

Senn Panning-Motion Concentrator 

Capacity; from 20 Tons of Slimes to 150 Tons of -3 mm. Unclassified Feed, or the 
Entire Product of 10 Stamps. 

Water Required; 2 Tons per ton of solids in the pulp. 
Power Required: 3/4 Horsepower. 
Shipping Weight; Domestic, 2700 pounds; Export, 2900 pounds. 
Heaviest Box; Standard Packing, 475 pounds; Special Packing, 300 pounds maximum, 

if specified with order. 
Floor Space; 8 feet 6 inches wide, 9 feet 6 inches long, 3 feet 1 inch high from 

top foundations to top feed box. 

Senn Panning-Motion Concentrators Make Concentration Cheaper 
When handling the usual vanner feed or a slime feed, One 
Senn handles the same load that would require from 4 to 6 
vanners of any other make, and it recovers more of the fine 
or slime values than any other belt machine, because its con- 
tinuous “panning” motion keeps the pulp loose and enables 
it to handle a much thicker pulp and avoid currents of 
water that wash away the finest concentrates. 

The Price of One Senn is only a fraction of the price of 
from 4 to 6 “vanners” of any other make, and the Cost of 
a and Upkeep are Correspondingly Less Per Ton 

treated. 

When handling an Unclassified Feed that would otherwise 
require “tables,” the Senn still handles a thick pulp and it 
saves the fine values that no “table” can save. Its Capacity 
is equal to that of the best “table” handling the same ma- 
terial. It is Cheaper because its Recovery is Greater. 

One Senn is handling the entire product of 10 stamps, or 

their equivalent, in each of a number of California gold 
mills; 4 Senns are handling from 150 to 200 tons per 24 
hours of -80 mesh silver-gold ore in a Nevada mill; 30 
Senns are handling the entire Flotation Tails from a 1400- 
ton copper mill in New Mexico, and 6 Senns have been in- 
stalled to take the Flotation Tails from another 300-ton mill. 
In a mill in Canada, Senns are “roughing” the 3 mm. un- 
classified feed and finishing the Flotation Tails. Senns have 
been and are being installed from New Brunswick to New 
Zealand, to handle gold, silver, copper, lead, zinc, tungsten, 
chrome, wulfenite, etc. They are called upon to handle all 
sorts of materials upon which others have failed on. 

“Handling” a certain tonnage, when applied to the Senn, 
means Making The Maximum Recovery from that tonnage, 
in Clean Commercial Concentrates; not merely the passing of 
that tonnage over the machine nor making a concentrate so 
dirty and low grade that it must be cleaned. before it can 
be considered a commercial product. | 

The Millman ‘‘Pans” His Tailings to Check the Work of His Concetitiatdis 

The Senn Will Save All The “Pan” Can Save } 
SENN CONCENTRATOR COMPANY 

1215 J, First National Bank Building, San Francisco, Cal., U. S. A. 
; UUUUUUUUUeeHcAnceneeeUAAeU eat cuaeeeeeeeeeee ensue eeeeeeEMe NOUN ee eeeeeeeaaeoUH Ue nseneeeeenuoUe a eeeeeneeaneaquuounoeeeneennenonsouoocenagnanteey eyensUUOveSTRATRGEEOTOOUOUOUEEEOGAEOANARUUOTUAEEESNEENENOONAUOOUUUUEESENOEONAAOUOUUE OC TERL CUETO OTUTUN SEEN TETEN EAN -sevsuudevdsbusednvunsvoveugeeeunqeqgendovesnvcuecsvsconeevsuacenvgveatesvoneesvooeoeesoonenvenanoenagneenvoscenvaseeegguonuegnnsneegvonesesvonsascunengosngeedooentvaocesvocoesevvonessoneesuaocangensneenuoueeesosneesevsauegagtuneenstuceevuoeee4otunneegtsuoeeetsoeedMOUegNMHUUnRAOOUOEOOUOAOOOMLENNOOOLESOGOOREOOQUOEOOUUOOREOOOOOEOOOOUEGOOOOEOOOOUEROOOOENCGUOLOOOQOOEOOOOUEEOOUOOUERAOOLEANLAOUGAUOUOLENOOOGEEOOOOGGOneNOOGouedoooueenQvvccentocoeetococonnnnuyveeerenny 
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Pork 
DOUBLE y 
CRIMPED 
WIRE CLOTH LA 

Look at this piece of ‘‘Perfect” Screen. 
Get its structural characteristics fixed in 
your mind. 

It’s double crimped. The mesh is per- 
manent. No displacement of the wires 
can take place, no matter what the strain 
or how severe the service. 

Think what this means to you in uni- 
formity of screening. Compare, in your 
mind the product of a screen like this with 
the product of a screen which, after a few 
weeks of hard service, shows a variety of 

mesh sizes owing to displaced wires. Made in sizes for every requirement, 

in Mine and Mill. Delivered promptly. 

Compare the service of this screen in ton- 
nage, in 98 or in dollars wth the service We suggest that you keep our “Perfect” 
Danny HEROES Screen Book on hand. It lists the various 

ob 9? . 

Remember that “Perfect” Double Crimp —- and types of d a a an cloth, 
Screens provide absolute uniformity until and is a recognized standard reference 
the last minute of their usefulness—until book on screens. 
they are worn out. 

“Perfect” Screens cost very little more The Ludlow-Saylor Wire Co. 
than ordinary screens to buy. Their final General Office and Factory, St. Louis, Mo. 
cost is infinitely less. BRANCH OFFICES: > East Jackson Street, Chicago, 

ills B El Paso, Texa 
Felt Bldg... Salt Lake City, Utah, 
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The Denver Engineering Works Plant, Denver, Colorado 

has a Reputation to conjure with, 

a reputation which we would not possess 
unless we had earned it and we could not 

have earned it if 

DEWCO 
products did not give compiete satisfaction, prove their 
absolute dependability and live up to all we claim for 
them—in fact exceed expectations. 

This reputation—this good will is one of the most valu- 
able assets of our business—therefore vou, too—like hun- 
dreds of satisfied users have—can depend on what we 
tell you and on what 

DEWCO 
products will do. 

The Denver Engineering Works Co. 
3000 Blake Street Also Makers of Denver, Colorado 
Dewco Ball Mills Mine ee Framing Richards Pulsator _aeeeetieee Revolving Granites 
voca Classifiers Machine Hardinge Conical } Stamp 7 

Electric Hoists Ore Crush Crushing Rolls Sample Grinders 
Automatic ators Mine Cages 
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A POPULAR DIAMOND DRILL 

The Sullivan Belted “Bravo”’ 
If you need a core drill for prospecting to moderate depths, one you can 
take anywhere—and use on the surface or underground, send for this 
remodelled, gas-engine-driven “BRAVO.” 

For holes from 
For cores from 
Horsepower of gas engine 
NINE CURA. cosy. nich paned reise wae ook ee 500 Ibs. 
Weight of frame 
Weight of engine with pump 1200 Ibs. 

Improvements in reduction gearing render this “Bravo” especially suit- 
able for belt drive. The gas engine is unusually reliable, compact and 
economical. { The “Bravo” has been for a generation, the most widely 
used and most dependable light diamond drill, in use in all parts of the 
world. It can be run by hand power, as well as by belt drive. 

Described in our 68-page Diamond Drill 
Catalogue, No. 269—Ask us for your copy. 

SULLIVAN MACHINERY CO. 
126 So. Michigan Ave., Chicago 

Amsterdam Gertsianis. fomeen - Bow York San Francisco Toronto 
‘ ‘ nver, O10. opliin, Mo, aris © ; 

Birmingham luth Knoxville Petrograd Spokane Turin, Italy 
Boston Bl Paso London Pittsburgh St. Louis Vancouver 
Butte, Mont. Gijon. Spain Nelson. B. C. Salt Lake City Sydney. Aus. Wallace, Idaho 



June 29, 1918 Buying—ENGINEERING AND MINING JOURNAL—Section Al 

gad sUUCUUNCUUTATUT CATA TU UATE LATA EEA EET ATHENA 

The Wedge Mechanical Furnace 
Patented 

= 

Roasting Pyrrhotite Ore Economically 
A PYRRHOTITE and chalcopyrite ore, containing nickel, with a sulphur content 

of about 24% is being roasted in Wedge Furnaces WITHOUT THE USE OF FUEL. 
We are continually developing roasting furnaces for different problems, which are 

showing economy over other types of furnaces heretofore used. 

Write us in detail regarding your roasting requirements. 

Wedge Mechanical Furnace Company 
Greenwich Point, Philadelphia, Pa. 
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The WILFLEY Concentrating Table 
With CONCRETE Foundations! 

Anothcr Improvement Added to the Famous Pioneer 

Concentrating Table 

No. 11 Wilfley Designed for Mounting on Concrete Foundation. 

As an aid in the conservation of steel the 
No. 11 Wilfley has been designed for mount- 
ing on concrete foundations. 

Shipping weight only 2000 Ibs. 

The new Wilfley maintains the old Wil- 
fley principles and the same Wilfley efh- 
ciency both in mechanical construction and 
metallurgical operation. 

Note the extreme simplicity of the under- 
structure as shown below. 

Only a Wilfley Table could carry such 
improvements without radical changes in 
design. Where- concrete is available the 
savings in purchase of the No. 11 Wilfley 
are threefold. 

First—-Saving in first cost. 

Second—Saving in shipping charges. 

Third—-Saving in erection charges. 

The Wilfley always leads—others follow. 

No. 5, No. 6, No. 9, No. 10 Wilfleys are 

also available for prompt shipment. 

Manufactured and sold only by 

THE MINE & SMELTER SUPPLY COMPANY 
A Service Station Within Reach of You 

Denver Salt Lake City El Paso 
New York Office: 42 Broadway 

a 
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The Akins Classifier 
Standard Type 

Successful Ball Mill Operation 
and 

Close Classification 
are inseparably linked together 

The ball or tube mill cannot begin to handle its full capacity if a large part of 
the product, already sufficiently reduced, is returned for regrinding. ‘This is 
certain to occur unless close classification is provided for. Further, to regrind 
the product that is already in the right shape to pass on for treatment on table 
or by flotation, is not only to choke capacity and increase costs, but also to 
produce excess slimes and decrease extraction of values. An Akins Classifier, in 
closed circuit with ball or tube mill, can almost be said to be the most important 
part of the mill. 

The Akins Classifier Gives Close Classification 
Bulletin 24-C tells just how and why. Send for a copy. 

Akins Classifier in Closed Cireuit with Ball Mill 

COLORADO IRON WORKS CO. 
Ore Milling Machinery and Smelting Equipment since 1860 

New York Office: 30 Church St. DENVER, COLO. 

caouvevevesdvaguaaaauoceececuousuueoveceeeeeesvovccoeageceeaueeeeeeeeaecuoeceeeeceecesUoceceeeene eect eee AMGEN AOOUUEEENUENGAGOOGOQGUUoconeeegneeesuusuauoceceseggs4oquouuvuveuouuunuenestet 4040 0844080USNAKENUATUOGAUSNOUENNOUUNOUUNGOUNOOSNODUGENOUENOUUGONOUNGNAOONOUOONOEGNUUEOOOUONNOqONNOuNNOQEON00000000000000000000000000000000000000000000EN0U000000N00000000000000N0bNNN0ENUOONNOOONOOOUONOUEAOUUONUOGNOOOGOUUONOOUEOOOOUGOOONOOOONEOOOLEOOONONOOEOOOUOOOOUEOOAUSEOUOONOUUOOUSUOOUUGOOUEENOUOOOOOROGUUEOOUOOGDuOGUUUOGOOueAUHuONUUoOOUOGGdadeUaeOOUuoOGuoeOdueNOdeaOdeedOOUENOOOOUEOOOONNOOUEEOOUENOUOOOOAuoNNOUoedooONdUuONdONOGueOOduonOsooiondatoavsuonduuieatt 
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Real Gear Service 
for Mining Plants 

How would you like to own a gear making plant—all the convenience and com- 
forts of home, with no taxes and no worries? That’s what happens when you 
place an order for Gears Philadelphia. For when Phillie Gear makes your gears, 
for all practical purposes you own the Phillie Gear plant, to the last man and the 
last machine needed to put your order through in the shortest time possible. And 
no matter with what speed the gear is turned out, it is absolutely guaranteed for 
quality and workmanship. 

This is gear service supreme. 

t |, i2028Vinest 
LIFE SVVorksPhiladelphia 

aang es ¥ | 
Y/ 
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Therefore when STEEL, ASBESTOS and 
ASPHALT are combined, as is done in 

Asbestos Protected Metal you have a 
product with remarkable strength and durability 
And apart from this very natural assump- 
tion, what has Asbestos Protected Metal 
proven in service? 
It has proven that sulphurous gases, acid and alkali 
fumes and dampness (even salt water dampness) 
will not rust it. 

It has proven superior to the weath- 
er's merciless and perpetual al- 
ternations — sunshine and_ storm, 
dryness and moisture, intense heat 
and intense cold. 

ompar Bank BuiLoinG itisb 

APM is uscd to cover 
i 

Pi on 
“5 this sea coast power fe 

cd 

It has proven itself a most effective fire-retard- 
ant. It has proven that it does not require 
painting. 

APM is not only low in first cost, but 
it involves practically no maintenance 
or depreciation costs. It LASTS—bhe- 
cause of materials naturally strong and 
protective. Furnished in standard 
gauges and sizes, red and black. 

The man interested in enclos- 
ing a single, small factory 
building, or the man with 
the roofing and siding 
problems of a_ great 
ind:strial plant, will 
both find facts of in- 
terest in Bulletin 
5511. 

15 
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“Leyner-Ingersoll” Drills 
7 

Bulletin 4120 

“Stopehamers” 

Bulletin 4036 

WHENEVER AND WHEREVER 
YOU EXCAVATE ROCK 

YOU NEED 
AN INGERSOLL-RAND DRILL 
Ingersoll-Rand Rock Drills have borne the brunt of the work on 

practically every big project from the days of the first introduction 

of machine drills—and on the great aggregate of little jobs as well. 

For, large or small undertaking, the merit of the drilling equipment 

plays an important part in the cost of the work. 

Ingersoll-Rand Rock Drills of the present day combine the perfec- 

tion of design and refined methods and standards of manufacture 

evolved by a wealth of experience. Your choice of an I-R Drill is 

backed by the judgment of many thousands of satisfied users. 

There are types for every grade of work from open-cut excavation 

and tunnel driving to road building or trench digging. 

Ask for the Bulletins. 

INGERSOLL-RAND COMPANY 
11 Broadway, New York 165 Q. Victoria St., London 

Offices the World Over 

Vol. 105, No. 26 

yner Sharpener 

Bulletin 4122 

“Jackhamers” 

Bulletin 4321 
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The Slogan of the Cameron—“Character: The Grandest Thing” 

SMALL DETAILS BECOME BIG 
The smallest detail in a Pump becomes big and troublesome 

if it is skimped over in manufacture. The great point about 

CAMERON 
CENTRIFUGALS 

and why they last so long and have such low up- 

keeps is that every detail down to the smallest gets 

the greatest care in manufacture. 

HevvonceveneennevenevuecsneesnonecceenvensensusaevuevsuvessueunsuenueensueyseesUeeuueeuieesoeeoeeubasUne00E0C0000R0000000000 0000000000000 0U0 EEUU ELODASAAAARAMO ELL 

Examine the design and construction of the 

Cameron Class “DV” Centrifugal Pump, shown 

in the illustration. Note how every part is care- 

fully finished to secure the greatest durability and 

efficiency. 

Cameron Centrifugals make good on the hardest 

job as well as the easiest—and that’s why they 

deserve your attention. 

Get the Whole Story—Bulletin No. 7150. 

A. S. Cameron Steam Pump Works 
11 Broadway, New York Offices the World Over 

31-V 
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INGERSOLL-RAND 
VACUUM PUMPS 

One sure means of securing permanent 

satisfaction in the maintenance of vacuum 

on your filtration units is to install Inger- 

soll-Rand Vacuum Pumps. 

These machines, built to the same high 

standard as air compressors of the same 

make, are not only supremely reliable 

but equally economical. 

In them you obtain all the advantages of 

dust and dirt proof construction, auto- 

matic lubrication, noiseless air valves and 

efficient electric motor or piston valve 

steam engine drive. 

Built in all capacities and for all vacua to 

29.5 inches—smaller machines of straight 

line type, larger units of duplex construc- 

tion. 

INGERSOLL-RAND 
COMPANY 

Ask for the Bulletins. NEW YORK LONDON 

Juvvvvonegogoonevvueseuoeseneevgnennueegooeeenbeee0000000000000C000 00000000 
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RUBBER BELTING OF SATISFACTION 
FOR 

ELEVATING - - CONVEYING - - TRANSMISSION 

In every field of enterprise, where machinery and equipment 

are brought into service, the demand for efficiency in production 

was never greater than today. 

With our Conveyor, Elevator and Transmission Belting you 

may attain the highest efhciency and combine it with the greatest 

economy. The best is always the most economical, and the most 

satisfactory. It has been proved and may be proved again by 

using 

FOR CONVEYORS 
Giant, Relio or Supremo Brands 

FOR ELEVATORS 
Silvertown or Fortune Brands 

FOR TRANSMISSION 
Matchless, Rainbow, Four Ace or Giant Brands 

All of these brands are marked with the seal, the mark of 

quality, of the world’s largest rubber manufacturer. 

United States Rubber Company 
MECHANICAL GOODS DIVISION 

1790 BROADWAY NEW YORK 



OME of our Salesmen complain every 

now and then of somebody in au- 
thority who sprags the wheels of their 

well-developed campaign. That after 

they have secured trial orders and the 

tests have shown results that are gilt edged 

and have absolutely proven economy, 
somebody upstairs refuses to say “yes,” 

on account of a slightly higher first cost. 

We alwayssay that we can’t help them— 

that somebody has to be the pessimist in 

order to make the world average up well 

and that for certain purposes a pessimist 

isn’t a bad person to have around some- 

times. Of course pessimists and skeptics 

havesaid in the past that Tungsten Lamps 

were too expensive and Steel freight cars 

cost too much and Auto Trucks would 

never displace horses, etc., etc., but really 
they didn’t mean it, they were only trying 

to be conservative—generally at least. 

Just the other day we received a telegram 



from a large Company notifying us that 
they had adopted Red Edge Shovels ag 

Standard and wanted a hundred and fifty 

dozen at once. We had been trying to 

get that business for four years and they 

made us run five tests and the results were 

the same in each test. The first was abso- 

lute proof—the other four tests were for 

the skeptics. 

When the skeptics and pessimists finally 

give in they do it thoroughly. 

As we have something really worth while, 

we can afford to wait and business that 
takes time to get is business that sticks. 

THE WYOMING SHOVEL WORKS 

WYOMING, PENNA., U. S. A. 
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THE NEW 
“WATER WAUGHS” 

have won the approval 
of the machine men in 

all mines where they 
have been introduced. 

Here’s the “wet” stoper 
you've been looking 
for. 

If you’ve got the sort of 
ground that makes sharp cuttings and 

menaces the health of your drill men, here 

are the drills that will end your dust evil. The 
Model 71 or 72 Waugh Stoper is the ideal ma- 

chine for drilling in such rock., These drills are free 
from the bad features of the water tube type of Stoper 

and are designed so they protect the working parts from 
injury by the water and cuttings. The water enters the drill 

at the chuck end and is not carried through the machine in a 
water tube. They possess the simplicity of design and sturdy con- 

struction characteristic of the other types of Waugh Stopers and are 
easily rotated, high speed drillers. The simple substitution of a chuck 

end and tappet will change them into “dry” stopers. 

DENVER, COLO. 
238 Rialto Bidg., San Francisco, Calif. Sou Lak 30 Church St., New York 
301 San Francisco St., El Paso, "Texas 113 W. Jad th St., Salt e City, von 401 Title Insurance a Los An pagutee, oz 
105-106 Maynard Bldg., Seattle, Wash. Houghton, Mich. Joplin, Mo. 51 W. Granite St., Butte, Mont. 
393 Calle Carabaya, L ma, Peru 34 Queen St., Melbourne, Australia Southern Life Bidg., Tchenuadiean. a. Africa 

CANADIAN ROCK DRILL COMPANY, Ltd., Selling ent: 
42 Scott St., Toronto, Ont. Cobalt, Ont. 614, Baker St., Nelson, | B.C. 12 Pender St., W. Vancouver, B. C. E60 
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DEPENDABLE conveyor that operates continuously, with an appre- 
ciable reduction in power, with a minimum amount of attention, and a 
minimum expense for maintenance is your idea of a 100% conveyor. 

You can have a conveyor.answering these specifications by equipping it with 
Hyatt Roller Bearings. 

At the present time, three of the largest conveyor manufacturers are furnishing 
Hyatt Roller Bearing equipped conveyors and almost all the other manufac- 
turers are prepared to supply them. 

The advantages that are gained by the use of Hyatt Roller Bearings on the 
head and tail shafts and in the idlers of your conveying system are: 

1. You can use a belt with less than the customary number of plies—for 
Hyatt Roller Bearings eliminate at least 50% of the friction of the idlers 
thereby reducing belt tension. 

2. A longer conveyor will be possible, for the decreased tension permits 
the use of longer single belts and sometimes makes unnecessary an additional 

conveyor. 

Hyatt 

Roller 

Bearing 

showing 

arrangement 

of helical 

rollers in 

steel cage. 

HYATT BEARINGS “r 
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the CONVEYOR 
‘a {@ eB hid had 
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3. A conveyor that.would have required 100 H.P. if fitted with plain 
bearings, required only 65 H.P. when equipped with Hyatt Roller Bearings. 
Consider the value of a 35% power saving in terms of dollars per year. 

4. Hyatt Roller Bearings eliminate wear in the bore of an idler pulley and . 
turn so easily that the belt does not slide over the face of the pulley. This 
means an important decrease in the cost of idler replacements. 

5. Hyatt Roller Bearing equipped conveyors operate from three to six 
months on one charge of lubricant. This economy in lubricant and the saving 
in time and labor of applying it is an important advantage. 

All of these advantages combine to make Hyatt Roller Bearing equipped conveyors 
DEPENDABLE and dependability is unquestionably the one big requisite of an 
efficient conveyor system. 

You will find our Conveyor Bulletin of value to you if you are a present or prospective 
user of conveyor systems. ‘It contains complete information relative to the applica- 
tion of Hyatt Roller Bearings to Belt, Bucket and Gravity conveyors. Make sure . 
that we send you a copy at once. | 

HYATT ROLLER BEARING CO., Metropolitan Tower, New York 
Manufacturers of Bearings for Steel Mill Cars and Roller Tables, Trolleys, Cranes, Hoists, Machine 

Tools, Line Shafts, Concrete Machinery, all kinds of Trucks and Cars, Textile Machinery, Etc. 

Adhd) 
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Typical applications of Hyatt Roller Bearings in Conveying Machinery. 
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THE FOUNDATION COMPANY 

ee ee PAY YORK CHICAGO PIPTSBURGH 

SEATTLE SAN FRANCISCO 
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**The Light That Never Fails’’ 

Hyde-McFarlin-Burke Co. wrote to us as follows: 
“We have been using your Milburn Acetylene Lights during the past few years 
on the grade elimination work for the Lackawanna R.R. at Madison, Chatham, 
South Orange and Orange, N. J. We have been 

Thoroughly Satisfied 
with the results obtained from the use of these lights.” 

Naturally! Each one gave over 8000 candlepower for 
more than 12 hours on one charge of 8 lbs. of ordinary Carbide—the kind 
bought anywhere—and did it without let-up, night after night, without 
any special attention other than the recharging with carbide. 

The NEW Carbide Holder is the reason. It prevents over- or 
after-generation. You can’t over-charge it and the action is absolutely 
automatic. Try one on your job. Booklet 26 tells more about them. 

An Oxy-Acetylene torch with tips for cutting and tips for 
A strong, simple, double-duty torch that has performed with uniform success in rigid 

tests held by the Stone & Webster Corp., the U. S. Signal Corps, the U. S. Quartermaster’s Dept., 
and other important bodies. Write for Circular 36. 

GENERATORS—COMPRESSORS—TORCHES 

THE ALEXANDER MILBURN COMPANY 
BALTIMORE, U. S. A. 

BOSTON: PITTSBURGH: WASHINGTON: CHICAGO: 
1012 Kimball Bldg. 79 Milk Street 406 Bessemer Bldg. 711 13th Street, N. W. 

Agents Everywhere 

25 
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EFF ICIENCY | | Of Interest to 
Si ile | Mine Superintendents | 

| ASSAY OFF ICE |, 

No part of the equipment 2: . 
is of .more importance ,j assure you the highest 

than the || degree of lubrication. 

| Are You Getting It? | | | Superla Oils | 

FURNACE | Their adoption by leading 

therefore. we recommend _ +} industrial works of the 

world is-proof oftheir | 

THE CASE | | power-saving qualities. 

OIL-FIRED || 
| MUF FLE TYPE | 1 Superla Cylinder Oil 

Superla Engine Oil 

| ASSAY FURANCE | | Superla Dynamo Oi 
Superla Turbine Oil 

: 3 Superla Machine Oil 

B EL | | Superla Transformer Oil 

ae TIME ii Superla Diesel Cylinder Oil 
it wl 7 
SAVE LABOR 

: : Superla Soluble Oil 

ASuperla Brand for Every Use 

DELAYS You will effect a great 

saving for your plant by _ AND INSURE 
ACCURATE 

RESULTS 

using the Superla Brands 

of lubricating oils. 

| STANDARD OIL C0. 
(INDIANA) 

THE DENVER FIRE CLAY CO. 
: DENVER Established 1876 COLORADO | | Chicago 

E wncnareaneeseesnenneennesnisaninn SUSUOOUUOUSESEODUOOOGOOGEDEOUOUOOUSEESESEOOOUSOSESEASOOGUSEOGSOREEEOOUOUOSUGERODOODOGOOCESSOSOAGUOCOOSODOAAONONOCOSOOUG 5 AUQULUULOUEAUUODENOUEDUGAUCGUEOASUASONOOUUCOUCOGTENECOUCOUCOUEGGEOOEOUCOUEOGUOOENOOOOUGOGUOOUONUGOUOOUEOOUEOUSOONOGUOGuSUbOONEOOCONEEOUaQUsOOU Et uni 
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OLEAN oe 
' SUPERIOR 

Se U: MS CULLY ee eee aan 

eT latest - marca 
Equipment 

Crusher 

SUPERIOR 
Or Aut Get the Facts 

about these record-breaking machines 

SUPERIOR McCULLY GYRATORY CRUSHERS . 
OUR NEW DESIGN (Patented)—The Last Word in 
Gyratory Crusher Construction. Life of “Eccentric 
and Gears” Lengthened “200%,” Because All “Dust 
and Grit” is Absolutely Excluded and “Cut Gears” 
run “Quietly in Oil,” Main Shaft 50% Stronger than 
any Gyratory of Corresponding Opening, Area of Ec- 
centric, 75% Greater than any Machine of Equal Size. 

SUPERIOR JAW CRUSHERS—We were the 
Pioneer Builders of Large Jaw Crushers—Have More 
Large Machines in Operation than all other Manu- 
facturers Combined—Repeat Orders for 84 x 60-in. 
Machines from Chile Copper Co.; Chino Copper Co.; 
Hardaway Co.; Luossavaara Kurunavaara Aktiebolag. 

GARFIELD CRUSHING ROLLS—Manufactured 
in a wide range of sizes, to meet the requirements of 
discriminating engineers, who demand an exception- 
ally efficient and worthy design. Most sizes of Garfield Rolls 
so constructed as to permit the use of oversize roll shells. 
A wide range of standard designs, and also several special 
types equipped with heavy, flywheel type pulleys. 

GAR | F LD Send for the Bulletins, They’re Free. 

¢ s WORTHINGTON PUMP AND MACHINERY 
’ CORPORATION 

Ea 115 Broadway, New York 

>) go” m4 Power and Mining Works, 
Oo , fo Cudahy, Wis. 

M468.8 

| 

| 

Oe EES PNB 3h TRS 35 = 
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Contes Cosiitesiion Without 
Hand Peking or Clinker Formation 

Stationary Section showing Stirring Gear. Revolving Section showing Worm Gear Drive. 

WOOD Menanicaly GAS PRODUCERS Operated 
Produce a continuous gas supply with from 26 to 28% CO content. Unexcelled for operation in connection with 
zinc smelting and Roasting Furnaces. In use by American Zinc and Chemical Co., Grasselli Chemical Co., 
American Zine, Lead and Smelting Co. Highly economical. Low steam and water ‘consumption. Write for 
complete information now. 

R. D. WOOD & COMPANY PHILADELPHIA, PENNA. 
Makers of Hydraulic Machinery, Gas Holders, Centrifugal Pumps, Cast Iron Pipe, Fittings, Valves and Special. Castings. 

RTDALADSONGAOOASAAAAAAAANOUNSEONLSAAADSAOODAOOADASLSONOADAEOSAUDASORUSDAEOADSOUDLOGEOCUASEORNROIOQADADSOONNOOOORSDODAEGRSOOUELEDEGODANSUNGNAOEOAANEDODOOONOOGOREDOOOOONNSONOONOADIDSINEN0000 0000000 000800000045050040R2200% 

AVOVOVOONUNOOOVENTOTENOONOUEVEOEAUOOONOOOROOOOOOOOOOYOONOOOOONOOOQOOGOSOGOEOSOGOEONONOEOUOEOUONOUEQEOEOCONOONOGOSODONEQEQOSOUSONOEQEOUOCUU0U0000000000000000000800000000000S00 0000000000 0000000TOCOOEOEO TO EOEOTOPODOTOLED iy 
HARDSOCG 
Hammer Drill No. 67 W. ¢ 

This is strictly a one-man drill. It is Self- 

Rotating, Valveless and equally adaptable 
to either Drifting or Sinking. It has the 

low air consumption feature common to 

all Hardsocg drills, and owing to few wear- 

ing parts gives little trouble and is eco- 
nomical to maintain. Being a hard rock 
drill the adjustable shell, which permits of 

a great saving of time in the necessarily 

frequent changes of steel, is a valuable 

feature. 

You’ll be interested in Bulle- 

tin 61 which gives full details. 

HARDSOCG WONDER DRILL CO. 
OTTUMWA, IOWA 

i Mes Mee ee 
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What the Mines Tell You About These Belts 
Of the $100,000,000 expended 

each year for belting, the mining in- 
dustry pays most. 

Belts, to it, are even a more formida- 
ble factor in production costs than they 
are to mills and factories. 

What the mines do to reduce these 
costs can well be done by others. In 
some mining companies scrutiny of 
belt-expense extends to maintaining 
officials expressly charged with the 
duty of reducing it. 

It is significant that such companies 
are among the largest purchasers of 

Goodyear belts. 

Their accurate cost accounting shows 
that these belts best cut the year’s 
belting bill. 

It is also significant that the min- 

BELTING - PACKING 

ing industry's belt experts buy on the 
Goodyear plan of plant analysis. 

They have Goodyear men make a 
survey of every drive, conveyor and 
elevator to specify the proper Good- 
year belt for each. 

The entire set of specifications con- 
stitutes a complete analysis of the 
plant’s belting needs. 

Goodyear men have already made 
thousands of such analyses. 

They cover many important mills 
and factories in every national 
industry. 

Everywhere they are the means of 
effecting considerable savings. 

They can do it for your plant also. 

The Goodyear Tire & Rubber Co., Akron, O. 

HOSE:-VA LV ES 
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THE SHERIDAN SHAKING GRIZZLEY 

The Simplest, Most Efficient 
and Strongest Screening de- 
vice on the market. 

It will handle 25-in. or larger 
cubes and remove the fines 
from an earthy, talcy ore. 

-It will increase your mill ca- 
pacity by giving your initial 
crusher a clean, even and con- 
tinuous feed. 

It will reduce the percentage 
~ of slimes by removing the un- 

Seiidiotanatittenasiing ” : dersize between crushing 
little booklet that’s ae operations. It will do all this 
yours for the asking. om and more at a very slight ex- 

| pense for power and head 
room. 

TRAYLOR ENGINEERING & MANUFACTURING CO. 
ALLENTOWN, PA. 

New York Office, 30 Church St. Chicago Office, 1414 Fisher Building 

The photograph shows a large 

Ottumwa Electric Hoist 
built for the 

Eagle & Blue Bell Mining Co. 
Salt Lake City, Utah 

The reels are 12 ft. in diameter and hold 2500 

ft. of flat rope. Each reel is driven with axial 
plate clutch operated by thrust cylinder by means 

of oil under pressure. The brakes are of the post 

type gravity applied and released by oil acting in released. The gears are run in oil-tigkt gear case. 

thrust cylinder. The brakes are interlocked with The hoist is equipped with overwinding device which 

the clutches and so arranged that the clutch can will apply the. emergency brakes in case of over- 
not be thrown out only when the brake is set and wind, overspeed or failure of current supply to the 

the clutch is thrown in before the brake can be hoist. 

Let us quote you on your next hoist. 

Ottumwa Iron Works, Ottumwa, Iowa 

\unguanegnanenvuenneanyeaneeneeenecuuennueceneueencenueeveegeenneeneeenUeeee eeeegee ea eneegeUepeeMQQUUUUbNeMMULEN DAMEN EAN 

SeAUUGUUNOUENUENUCOOUOROVUNONUGOUNOQUEOUNAGEOGEOACOOUOOKeNUeONueNUeOUsONeOGEAsueQUOAUeOUeOOeOGoNOCeOUSOGeONsOOeonenocissQedduedsesutscdtcnsttsoottsOtesttiteeseedseMneenenteatensusUeeOueOUeOUeOGeOUeOOEOOUEOUEOUEOOEOOOGONOOGOOUSONSOUEONEOOUEOUSOUOOGEO
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ARGE POSSIBILITIES OF REDUCED TRANSMISSION COSTS ARE OPEN TO THOSE WHO WILL INVESTI- 
GATE MORSE DRIVES—MADE RIGHT, PROVIDE MAXIMUM DURABILITY AND EFFICIENCY. 

Positive as Gears. Flexible as a Belt 
Deliver full power and speed and deliver RIGHT ALONG 

HE LARGEST MANUFACTURERS AND STOCK. OF SILENT CHAIN DRIVESIN THE WORLD. CONSIDER THE 

ADVANTAGE OF THIS AND OUR PROMPT DEL]VERIES. THESE ARE VITAL FACTORS OF” 

MORSE ENGINEERING SERVICE 
vur_ engineers, specialists in the art of designing chain drives, are conveniently located at addresses beloaw, and will gladly 

call at your request and assist in solving any power transmission problem without obligation. 
We are always glad to furnish special information and welcome inquiries. Feel free to write us at any time. 

THE MORE SEVERE THE DUTY, THE MORE NEED of “MORSE”—THE PERFECT, DURABLE, POSITIVE. 
TRANSMISSION, WITH 99 PER CENT. EFFICIENCY. 

Morse Drives have great mechanical strength. Made of the best material available and with the perfection of 
modern cost manufacturing methods, assuring 100 per cent. overloads. 

LOSS OF SPEED WITH HIGHER. PRODUCTION COSTS AND SHUT DOWNS ARE EXPENSIVE. FAULTY 
BELT TRANSMISSION IS A BIG COST: ITEM. 

200 H.P. Ammonia Compressor Drives 
Refrigeration Plant, 9th St. 

Terminal Warehouse, 
Cleveland 

tee esi a aetna 

MORSE CHAIN CO. “*°SQHXiNsiNTHEWorLD "Ithaca, = 2 
ADDRESS NEAREST OFFICE 

BOSTON, MASS. CHICAGO, ILL. CLEVELAND, OHIO DETROIT, MICH. GREENSBORO, N. C. 
141 Milk St. Merchants L & T. Bldg. Engineers Bldg. 1003 Woodward Ave. 805 Ashboro St. 

CANADA 
ATLANTA, GA. NEW YORK CITY PITTSBURGH, PA. SAN FRANCISCO, CAL. Jones & Glassco, Reg’d 

Earl F. Scott, M.E. 50 Church St. Westinghouse Bldg. Monadnock Bldg. Montreal, St. Nicholas Bldg. 
Candler Bldg. Toronto, Traders’ Bank Bldg. 

KANSAS CITY, MO. MINNEAPOLIS, MINN. ST. LOUIS, MO. LICENSEES FOR EUROPE 
Morse Engineering Co. Strong-Scott Mfg. Co. Morse Engineering Co. The Westinghouse Brake Co., Ltd. 

R. A. Long Bidg. 413 Third St., S. Chemical Bldg. 82 York Road, King’s Cross, London, N. 
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Wonderful—But True 
A revolution is brewing in the mining industry 

—a new machine has come on the market, a ma- 

chine that crushes, pulverizes and concentrates 

at one. operation. 

It is the 

STANDARD MILL 
The Standard Mill operates by the wet 

process, it takes ore from a primary crushing 

unit, either gyratory or jaw, anything that will 

crush to 2% in., and grinds and pulverizes to 

200 mesh. 

The Standard Mill takes the pulp which it 

produces and concentrates it as it is produced, au- 

tomatically ridding itself of the gangue; making 

Bulletin E will give possible the handling of ore from primary 
you details. crusher to tables with only one intermediate 

operation. 

) 

AUUAAAAAEACEEEEEEUUECUACUACEEAEEEEEEEREEUECECEEEEEEREUECESOC A CCUEL EE EE EEE ES 

Standard Equipment Co., New Haven, Conn. 
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Just off the Press 
This booklet on “Lion” Brand Blasting 

Caps tells about their use; their composition; 
their strengths; their calibres; their dependable 
charges, and why dependable; the advantages of 
using strong Detonators; precautions for han- 
dling and storage, etc. 

Too frequently the Dynamite—of any manu- 
facture— is blamed when mis-fires occur, where 
an examination of the Detonator used would 
probably show that it did not explode com- 
pletely, or with sufficient strength to detonate 
the Dynamite. These mis-fires are costly and 
dangerous. 

Surely you want to avoid mis-fires— 

“Lion” Brand Caps, charged with 
FULMINATE OF MERCURY, cost no more— 

Then write for this free booklet (size 3% in. 
x 6 in.)—read it carefully—and use “Lion” 
Blasing Caps or “Lion” Electric Blasting Caps. 

Aetna Explosives Co., {nc. 
High Explosives For All Blasting Purposes. 

120 Broadway Dept. B New York, N. ¥. 
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The 
General Manager 
Telegraphed the 
President 

Without Grief or Disappointment 
At a well-known Mexico copper property, the 

concentrating of the ores is done entirely by flota- 
tion, and K & K Flotation Machines are used ex- 
clusively. 

None of the usual grief and disappointment inci- 
dent to starting up a rew mill was experienced at 
this plant, and the General Manager telegraphed 
the President. 

The reason you should consider K & K Flotation ma- 
chines for your operation is that they will duplicate the 
best work of other type flotation apparatus continuously 
and without loss of efficiency AT LESS COST. 

In more than one instance K & K Flotation Machines 
have turned flotation failures into successful operations. 

The thorough aeration of the flotation pulp is the most 
important factor to successful flotation. 

Investigate the K & K way, 

and you will see the reason. 

THE K. & K. FLOTATION MACHINE 

THE NEW WOOD MACHINE 

Southwestern Engineering Company, Incorporated 
106 West Third Street, Los Angeles, California 
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and Accessibility 
Before the Open-Frame BARSTEEL Mine Loco- 

motive came into being, strength was obtained at a 
sacrifice in accessibility. 

The closed, box-type frame made inspection, adjust- 
ment, lubrication and repair a difficult task; and, follow- 
ing the path of least resistance, the operator turned a 
deaf ear to minor troubles. Naturally they developed 
into serious defects—ultimately taking the locomotive 
out of service and crippling haulage. 

HENCE, we build the open-type BARSTEEL 
Frame, which permits easy inspection, adjustment or 
repair—so essential to keeping the locomotive fit for 
service. 

The BARSTEEL Frame combines with Accessi- 
bility unequalled strength and nigidity of construction. 

The Baldwin Locomotive Works 
Philadelphia, Pa. 

Westinghouse Electric & Manufacturing Company 
EAST PITTSBURGH, PA. . 

BARSTEEL 
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The Method The Result 

Reclamation of Iron Castings by 
Arc Welding is Very Successful 

Reclaiming 98% of all the defective castings they attempt is the remarkable 
accomplishment of the Spencer Heater Company, Scranton, Pa. Castings re- 
paired by the G-E Arc Welding process are as good as those that are cast perfect. 

The skill and organization required for this work has been gradually built up 
by the Spencer Heater Company which was a pioneer in the use of cast iron 
electrodes. 

Casting reclamation is but part of the valuable and varied work done by the 
G-E Arc Welding Equipments at the Spencer Heater Company. 

To save time and money, build up worn or broken ferrous parts with G-E 
Arc Welding Outfits. 

General Electric Company 
Atlanta, Ga. Columbus, Ohio New Haven, Conn. St. Louis, Mo. 
Baltimore, Md. *Dallas, Tex. :S nectady.N.Y. New Orleans, La. Salt Lake City, Utah 
bneaee. Ala. Dayton, = General Office che Ys Y be _— _ > Y. snenetety, 3. -_. 
oston, Mass. Denver, Colo ' iagara Fall ec, Wash. 

Buffalo, N.Y. Detroit, Mich. ADDRESS NEAREST CITY Oklahoma City, Okla. Spokane, Wash. 
Butte, Mont. Des Moines, Iowa Omaha, Neb. Springfield, Mass. 
Charleston, W. Va. Duluth, Minn. *Houston. Tex. Los Angeles, Cal. Philadelphia, Pa. San arene Cal. 
Charlotte, N, C. Elmira, N. Y. Indianapolis, Ind. Louisville, Ky. Pittsburgh, Pa. Syracuse, N. Y. 
Chattanooga, Tenn. Erie, Pa. Jacksonville, Fla. Memphis, Tenn. Portland, Ore. Toledo, Ohio | 
Chicago, Ill. *El Paso, Tex. Joplin, Mo. Milwaukee, Wis. Providence, R. I. Washington, D 
Cincinnati, Ohio Fort Wayne, Ind. Kansas City, Mo. Minneapolis, Minn Richmond, Va. Youngstown, Ohio 
Cleveland, Ohio Hartford, Conn. Knoxville, Tenn. Nashville, Tenn. Rochester, N. Y. 

*Southwest General Electric Company For Geeates Business refer to Canadian General Electric Company, Ltd., Toronto, Ont. 
General Foreign Sales Offices: Schenectady, N. Y.; 120 Broadway, New York City; 83 Cannon St., London, E. C., England. 43-14 
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POSITIONS VACANT 

WINCHMEN wanted for gold dredging 
property in South America, can use sSev- 
eral good men. Single men acquainted 
with river dredging in tropical countries 
preferred. Transportation paid; two 
years contract; in replying state fully 
experience and monthly salary expected. 
P-95, Eng. & Min. Journal. 

AN A-1 DRAFTSMAN wanted for general 
mine field and railroad work, also an ex- 
perienced mining engineer for precise un- 
derground surveying by a large Arizona 
copper company. P-116, Eng. & Min. 
Journal, Chicago. 

ASSAYER wanted by large manufacturing 
plant, vicinity of New York. State age, 
training, experience, salary desired. 
References required. P-110, Eng. & Min. 
Journal. 

THREE shift bosses wanted for washery 
and jig concentration on manganese ore. 
Permanent work in excellent location, 
close to large cities, where cost of living 
is far below present-day standards. Must 
be familiar with jigs and hard workers. 
Six dollars eight hour shifts. Give refer- 
ences first letter. P-139, Eng. & Min. 
Journal, Phila. 

NINE (9) jig men on manganese _ ore 
wanted. Permanent work in excellent 
location (close to large cities) where cost 
of living is far below present-day stand- 
ards. Five dollars eight-hour shifts. 
Give references first letter. Traveling 
expenses to right man. P-140, Eng. & 
Min. Journal, Phila. 

STEAM shovel’ superintendent wanted. 
Capable selecting his own equipment and 
running same at top efficiency. Perma- 
nent position on manganese open cut mine 
in excellent location where cost of living 
is far below present-day standards. Give 
references and state salary requirements 
in first letter. P-141, Eng. & Min. Jour- 
nal, Phila. 

PAYMASTERS, Time Inspectors, 

ants wanted for work in South America, 
three-year contracts, 
from property and salary while traveling 
paid by the Company. P-136, Eng. & 
Min. Journal. 

OFFICE Engineers, Engineers for construc- 
tion work, Junior Engineers, mining 
and construction. Transitmen, Levelmen, 
Rodmen, Draftsmen and Designers 
wanted for work in South America, three | 
year contracts, expenses to and from 
property and salary while traveling paid 
by the company. P-137, Eng. & Min: 
Journal. 

LNOUOEUUOEOSOUOEOOEDUGEEEOOGSGUSERSOGOOLGEDEOSEEOGSOOGHSOCEO RUSH ORAS NUCL ECCCCAOAOaOeeoNeeeeOnOtonsrcccet 

Employers’ Clearing House 
Established. 1911 El Paso, Texas. 

Technical men, practical mine or mill men, officemen. 
Competent mining man of technical and practical 
training in charge of mining department. 
Men using Spanish a specialty. Wire, cable or 
write us your needs. 

Mills Building, El Paso, Texas 
Onenenenenesecennaneucaeoucenenes 

SPSOPUSNATNENUNESEDAGEREOGOROGOEONECUCEOEOTEOHOSOOECCCU COS CE CREDA SEOREOEOE ROE EUeCeCeneeeeceoonseotesoEE 

Correspondents 
Wanted 

We are interested in securing 
correspondents in mining centers 
who can send us news in their 
spare time of new mines to be 
opened, equipment to be pur- 
chased, etc. 

¥ 

W rite giving full details 
of present work to 

L. V. Fletcher 
McGRAW-HILL CO., Inc. 

10th Ave. at 33th St., New York, N. Y. 

HOSeSEOESEEAONessouonecssnenenssecnnecessancenscensenecescenecccnanseccecusesessnsceccasessassecneneeser, SUMNLEOREOEUHOEGEEUEDERODOOEAAECECHCURURGEEU ACE ONGGEOAEOEAEONORRORGEOoEOOUeaReanOeetonoces 
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' WHEN ADVERTISING MACHINERY, 

Get your Wants 

into 

the Searchlight 

ADVERTISING 
RATES 

Ads Set in Uniform Style 
(Solid, in one paragraph, without display.) 

THREE CENTS A WORD, minimum charge 50 
cents an insertion, payable in advance, less 10 per 
cent if one payment is made in advance for four 
continuous inscrtions—for advertisements under: 

Positions Wanted Vacation Work Wanted 
Evening Work 
Wanted Salesman Wants Con- 

nections 

FIVE CENTS A WORD, minimum charge $1.50 
an inser*ion, for advertisement under: 

Agencies Wanted Positions Vacant 
Agents Wanted Partner Wanted 
Business Opportunities Representations Wanted 
Desk Room for Rent Salesmen Wanted 
Fducational Patents for Sale 
Fmployment Agencies Plants for Sale 
Desk Room Wanted Sub-Contracts Wanted 
Foreign Business Work Wanted 

Miscellaneous for Sale, for Rent or Want Ads. 

THIRTY CENTS A LINE, minimum 4ve lines, 
for all undisplayed advertisements set with a 
paragraph for each item or tabulated. 

THREE DOLLARS AND SIXTY CENTS AN 
pn nd for advertisements for bids ‘Official Pro- 
posals) . 

Ads Set in Display Type 
(Individual space, within border rules.) 

Space for these advertisements is sold by the 
inch. eo contains 27 inches. The rate per 
inch is b: on the tofal number of inches to he 
used—that is, the number of inches the advertise- 
ment is to occupy multiplied by the number of 
insertions it is to receive. For instance, a 2-inch 
advertisement in 2 issues earns the 4-inch rate of 
$2.99 an inch. A 1-inch space in 4 issues, or a 4- 
inch space in one issue, also earn the 4-inch rate. 

SCHEDULE OF RATES 
3 in., $3.00 an in. 15 to 26 in., $2.70 an in. 
7in., 2.90 an in. 27 to 49in., 2.60 anin. 

14in., 2.80anin. 50to99in., 2.55 anin, 
Rates for larger space furnished on request. 

INFORMATION 
ALLOW FIVE WORDS for the address, if replies 
are to a box number in care of any of our offices. 
There is no extra charge for forwarding replies. 

IN REPLYING TO ADS, do not enclose origina! 
testimonials or anything that you may want re- 
turned. State your experience and qualifica- 
tions in as concise and neat a manner as possible 
and enclose copies of your testimonials. 

BE CAREFUL TO PUT ON ENVELOPE, when 
answering any “blind,” ad, the box number in the 
ad, the name of the per, and also the local 
address of office to which reply is sent: 

36th St., at 10th Ave., New York 
1570 Old Colony Bldg., Chicago 
657 Leader-News Bldg. Cleveland 
935 Real Estate Trust Bldg., Philadelphia 
501 Ria to Bidg., San Francisco 

1 to 
4to 
8 to 

use 
your own name and address—or a local address of 
some kind—so that the readers can wire direct and 
get quick replics. We advise also that you state 
in your advertisement the present location of plant 
that is oered for sale, or point of delivery provided 
you are in the market for equipment. 

TO SIGN YOUR NAME and address to your 
advertisement begets the confidence of the reader 
and facilitate receiving replies. Youcan however, 
obviate delay in receiving answers by signing your 
ad. orly with initials (your own or others), care 
of your home, your office or a post-office box 
number in your,city. 
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For quick and satisfactory results 
tell the reader everything that 

he will want to know 
OROGEOHAEAACOGEREOUACCCRORG CON ROERGARGOCEReeceeceenassaagegUeeOeeeetageneneetiscacsaccccceveusnsises 
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New) i Te 

EMPLOYMENT AGENCIES 

TEMPORARY free registration. Applica- 
tions accepted at present without regis- 
tration charge from graduates mining, 
metallurgy, $150 or lower. 
Positions up to $6500 per 
year. Desirable positions secured 
promptly. Wanted immediately—Super- 
intendent sulphur mine and retorts, $200; 
mill electrician, Mexico, $200; mine elec- 
trician, Colorado, $175; copper chemist, 
southwest, $150; vanadium chemist, $150; 
mill mechanical draftsmen, domestic 
and foreign, $175 to $250; several open- 
ings recent mining graduates, $125 up. 
Apply Business-Men’s Clearing House, 
Denver, Colorado. 

available 
negotiated 

CORRESPONDENCE SERVICE 

THE undersigned provides a confidential 
service designed to locate openings, 
through correspondence, for men earn- 
ing not less than $2500 and up to $25,- 
000; all ilines. Not an employment 
agency, but a_ constructive, . initiative 
service, covering individual negotiations 
Established 1910. Complete privacy as- 
sured; present connections in no way 
jeopardized. Send name and address 
only for explanatory details. R: W. 
Bixby, W-64-66 Niagara St., Buffalo, N. Y. 

POSITIONS WANTED 

OIL and coal geologist. Owing to cancel- 
lation of foreign .engagements, experi- 
enced oil and coal geologist will accept 
assignments during the summer and 
autumn months, Eastern or Western 

fields. Address: William F. Jones, 
Geological Department, Mass. Institute 
of Technology, Cambridge, Mass, 

| MINING engineer, technical graduate, wants 
position as superintendent or 
Experienced in iron mining. Competent 
to make plans for open pit, milling or 
underground mining. PW-115, Eng. & Min. 
Journ., Chicago. 

manager. 

MANAGER of Silver Lead Mines and Mill 
will be open for a position about _ July 
15th. Had 18 years experience. Know 
the game technically and ee. 
Now located in Mexico, will consider 
salary and working interest in a property 
of merits. PW-128, Eng. & Min. Journal, 
San Francisco. 

| MANAGER or general superintendent de- 

| 

: 

| 3 = 

2 
2 

iu 

sires position with large interests. Grad- 
uate of University of Penna. and Boston 
School of Technology as mechanical and 
mining engineer, competent executive, 
good organizer, 15 years experience in 
Penna., Alabama and Texas. Thoroughly 
familiar with lay-out, installation and 
operating mechanical equipments and 
concentration work. Now at head of 
half million dollar concern in Texas, but 
do not like country. PW-129, Eng. & 
Min. Journal, Philadelphia. 

a =U 4 

“UCT TT CD AI Sains <A, 

NEED A 

Superintendent? 
Assayer, Engineer 
Master Mechanic, 

Electrician? 

Wire or Write 

Business Men’s 
Clearing House, 

Denver, Colo. 

| FURNISHING 

| TECHNICAL MEN ~ 

snenennenennecsacncsenetased, 

COUQERGOSEEGREGOOCOROGRODOROGODRGRGREDORGOSEORRRRGGOOREEREREED 

AOUNCUEOOUOUTECNUDEGANONGOECEOCHCCEUESUROCECCeNecececucre
ceetscerceren eupeneenenegeres. cnet 
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iil, SEARC 
POSITIONS WANTED 

CHIEF electrician; mining or industrial; 
technical; 17 years practical experience ; 
excellent record in cost reduction. Ref- 
erences. PW-119, Eng. & Min. Journal. | 

| 

SUPERINTENDE} 
engagement, age 44. 

'T or manager, open noel 
Technical education 

and twenty years’ experience in western 
states and South America mostly in the 
copper industry. Claim to understand 
every phase of the work in connection 
with mining and milling, including lay- 
out and construction of plant. Refer to 
former employers. PW-122, Eng. & Min. 
Journal, Chicago. 

MINING engineer with over twenty years’ 
varied experience, desires position as mine 
manager or superintendent. Immediately 
available. New York interview. PW-123 
Eng. & Min. Journal 

MANAGER or superintendent, technical 
graduate, American, age 34, married, 
wishes position with live growing com- 
pany. Thirteen years’ experience in min- 
ing and milling copper, silver, lead and 
zine ores in United States and Mexico ; 
past 10 years in full charge of operations. 
Personally familiar with mining and mill- 
ing operations and methods of many of 
largest companies in United States and 
Canada. Fluent Spanish. PW-125, Eng. 
& Min. Journal, Chicago. 

ENGINEE and mechanical. 
Eleven years’ experience U. S. and- 
Europe. Mfg. plant, sales, electric fur- 
nace and Central Station... Desires posi- 
tion where ability and ingenuity’ will 
count. Now employed but available on 
short notice. oxcellent references, execu- 
tive ability. Any location. PW-138, Eng. 
& Min. Journal, Chicago. 

MINING engineer open for engagement 
with reliable company. Fifteen years’ 
experience in examination, milling, cyani- 
dation, mine development and manage- 
ment. Speak Spanish, good organizer. | 
New York interview. PW-127, Eng. & 
Min. Journal. 

SOQASUGUEQUENOGDUDONUHGOOOUCONONCUCUAOEROROURONONGOOOESORCEGCOSECGRCEOeeG sUOUeDeDUROROToORSHeOROeRORaEOeeRoeS = 

used machinery 
A. H. SIMPSON CO., 634 Steve 

Wrought Iron 
6-inch to 

—AAEAGAEADEGAAELAGLSSESOGESGRADARADALAEEUERODESDAAEAESGGOLROUOSERDEDOORGEOGEOODGOGRUAEOREGEEOOEOUROOROODOEROUSOSGORSOEROURSRORERODIROESE ARBRE PU 

FIELD 

Simpson— San Francisco 

OUULADODATEGRUNGRGUOORAGROREOSEOCEOUGOGOUROEGOUGSRADGOLERCOSOCOOSCORUGRRSOGGULEDOGCROAESGOGGSOGRDCESEDSQORGECOGSGORREGREGDERREEE 

SUOUEIUPEAEOUEAEUCOGEEECUUEEEOODDSSODOUEREROOSDSDSODECGDOCUUEOSEUOUEOODEGOREROROORESEEODOCHRSEGORGSREOORERGOGUGUORORGOUUEODGGUGSGGGOUGRGOOERESOCUESOGECCRRGQOUHRROCECRGUGERSSOOULECSCCORRRRReeOREaEOOReneeseeansoees 

WANTED 
4000 to 6000 Feet of Second 

Hand Double Strength 

UTAH FUEL CO., Salt Lake City, Utah 
P. O. Box 1386 

COLEDERUOAOGDOGDDONEAONAOAEOEOODOODOOROUEOODOEDEEOOREGEROGOGEOSOOOORSNOGCONDLSDEEDGUSOORRDSGSUREDERODUGEUORUORDONOAUeHODeURAOgROTROORUNGaEOONOeEONOOOOeROEROoUOROOoNcECOecoeeOECecocenCECceogeegeneenenvenaoenenae tier 

POSITIONS WANTED 

engineer, acquainted with good 
properties in Canada, seeks engagement 
with company wishing to secure desirable 
mining properties. PW-126, Eng. & Min. 
Journal. 

MANAGER, Superintendent or assistant.— 
Graduate Ik. experienced in foundry, 
cement mill, machine shop, construction, 
power generation and transmission, and 
Cottrell electrical prec ipitation. Middle 
West preferred. PW-135, Eng. & Min. 
Journal, Phila. 

E NGINEER 2 as manager or superintendent. 
Seventeen years’ experience development 
and operation gold, silver and copper 
mines. Ten in Mexico. PW-134, Eng. & 
Min. Journal, San Francisco. 

MISCELLANEOUS 

Mineral Specimens 
I buy choice mineral specimens, 

lized specimens of any mineral, 
lized golds particularly. At 
sell handsome mineral collection 110 
specimens containing nice specimen of 
every important ore, size one to three 
inches. Send for pamphlet. G. S. Scott, 
20 Nassau St., New York. 

_ - 

crystal- 
crystal- 

$28.50 I 

WANTED 

Used Carbon (Black Diamonds) and Bortz 
and fragments wanted; will pay highest 
prices. S. Dessau’s Son, 180 Broadway, 
New York, N. Y. 

Large Quartz Crystals 

WANTED to purchase. Must be transparent 
and free from flaws. G. S. Seott, 20 
Nassau Street, New York. 

Maurice S. Dessau, 6 Maiden Lane, N. Y. 
will pay highest prices for carbon (black 

diamonds) and Bortz fragments, also 
large and small used stones. Payment 
made return mail for merchandise pur- 
chased. 

UUUROCEEONGUGUOOUCUGOGOEGESSRROUEUSONCHOUEGEOUGHOUGCECUCEGOSOORGRORCCOCEOEOEOO ROR OOROURORORECROECHOReD 

A Lage Stock—Prompt Delivery. Also 
New Machine Tools Carried in Stock 

Write— Wire—Call 

nson St., San Francisco, Cal, 
® CUCEOGESOUEULEEUUGUUEODEROESOUGGUEGOSCORGQEOROEEOaaRGoeoRaeeenaeE 

or Steel Pipe 
10-inch 

THOOENUDENOUESNOONSROOEOGONSGONEOOEDOGASOAOOROUONOOSEGUOOOSNAUOSUOUESNOOOROOONUOOEAUOEEAOOROGOEOOOORONOOONEOOONESOENEUOENOOEREOONSAUOESHOEOIOIS 
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dvianiiilaaaaailii UOCUOLEOUUDLEGEUCESSOOUODERCOOESOOORSRRREDEROTDERROREC ERTL ORenoRTeNEt TT. re, 

37 

ee | 

jansasagagesea. 42, suiniasan Hitt iN SOPORDSUSOGSUGNROSOGGUOUTLEDDOURUODSDLGNGOSoaCeRoncecaaeeseenesess 

“WHE AMERICAN "MINERALOGI 
A Monthly Magazine, containing in convenient 
form ali discoveries and data essential to the stu- 

including descriptions of 
minerals, collections, accounts of trips, reviews of 
books, proceedings of societies, and abstracts of 
the literature. See Eng. & Min. Journal, May 11 
1918, p. 895. 
Pr:ce: Single copies 15c., annua subscription $1.50 

Harry W. "Trudeil, Business Manager 
41 N. Queen St., Lancaster, St io 

. Madison St., ’ iladel 
enepeneooceger sensuncnncnreaeonsecennnconsnesnsancsnnsaacasuacanssssonsasagean es 

dents of this science, 

senenencceeeneceucuens 

“anenecenceecncesens 

cS UOUEECEGOSDOEOUUEGODSOEROGESOREDDEGOUSGOCOASCEECUCEOSSGOSGAERCOOSPOCOOCREROOERD ER eennaneeedseisans: 

POTASH 
TAILINGS 

We own approximately 8,000,000 
tons of Tailings os will average 
approximately. 10% K.,O. - They are 
erushed to minus 100, are located at 
Colorado Springs, Colo. Lime beds on 
the property. These tailings are from 
Cripple Creek ore. An opportunity for 
anyone having a process for obtaining 
the Potash from Silicates. Will sell 
outright or lease to responsible parties. 

we 

The Morse Bros. Mchry. & Supply Co. 

Denver, Colo. 

COUDROAOOOGOEAOEOOEOOTUOEREOGOOEEAROR AOR EGESGEGOEROEDOESOEEOGSGGGORREARGROEERUROEROETEcEES: TVONONOARAAGEUGUEOEOAEOAOGUERONGRGEGOUGGGORGAOGEREAROROUONOE ODOR EQaGonenGoeadbOnnOnacanensoR DAGGRGUUAOUDGLOOOODOAROGOEGAOOROAEOEADEGASTOOGCAONEORCERERARODERGROROREOReReOeaReteOeaserneeeaeentsonseere 

WANTED 

2 3—17-A ~ 

Mining Machines 
250 V. 42-in. gauge, Jeffrey make. 

or 

What have you? 

Write, wire or whats our nearest office, 
Pittsburgh, Pa., 230 S. La Salle St., 
Chicago, Tl 

SELUCUUROOOUEOOOROAGUEEEEOROUERGOGROROGOOORDOORARDGOORESEOOONRGODORGOOORGROORORRORROOEOROORS 
PTT * acneueeeceauens eeeceeneneansucagy aEOAONeanonseeaecnnsceatsnsuececicrs 

a 

We are in the market for Western ores and 

mines of Manganese, Molybdenum, 

Tungsten, Vanadium and Chromium. 

Submit anaiysis, estimates * uantities available 
engineers’ reports and maps. Blank forms supplied 
on application. 

L.F. S. H., 629 Citizens’ National Bank Bldg. 

Los Angeles, Calif. 
OOPOHOACUDOROAOEOROROEOEOUEO RONDE 

2 

5 
OUUOEOEUODOECUGUEUEOESUGEOUSOCOGGOSESORGUGURODs GOSUDERASODGERORDOOEDOROEORSREOSRROEGNEO ROA SueuOOseeieON. 

FOR SALE 
SILVER MINING PROPERTY 

Austin, Nevada, consisting of approximately In 
1200 acres, over half of which are patented. -Last 
owned by Austin-Manhattan Consolidated Mining 
Co. Includes old mines of the MANHATTAN 
SILVER MINING CO., with record production 
of over TWENTY MILLION DOLLARS. None 
of the old mines are deep. 

WM. A. MARSHALL 
Resident Agent Austin, Nevada 

COODEODOGODSSERGCGGRGGEEGDRSOOOGGERSAeeeRaROeteReseeseoneneoanaS DU 
OORCDOOOLAGUONGROGORREOSORRROORORS EO OOESES 

ed 

MICA MICA MICA | 
MICA MICA 
Can ship clean, scrap 

mica in carload lots. 
Can contract for all 
you need. 

L. B. MAUPIN 

Baggs, Wyo. 
SUOADEAOOEOAOEAOOSEDUOENAOOEOOONEOORNEOOEOOOEDOOOGAOOEOUOOAONOOROOODANOORUOO OOOO gEOOONETS 

AUULODEDIOLOGODTANORODUEGENOEODOONEAOOONOROGNOEURODOGEODOGUDEOGUOEOOODOROOOSOOROREOOOEORIED- 
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AUCTION SALE FOR SALE 
of valuable Graphite Property - ‘ 

Near Buckingham 200-ton Cyani de Mill 

and Hoisting and Sur- 
Province of Quebec, Canada 

face Plant of 
Nevada Hills Mining Co., Fairview, Nevada 

The undersigned will offer for sale 
by public auction at W. A. Cole’s 
Auction Rooms, No. 63 Sparks Street, 
in the City of Ottawa, Canada, at 
2:30 o’clock in the afternoon, of the 

Tenth day of September, 1918 
the property known as the “Walker 
Graphite Mine” in the Township of 
Buckingham, comprising about 1250 
acres of land, held in fee simple. 
The property is situated about six 
miles from the Town of Buckingham, 
on the Canadian Pacific Railway be- 
tween Montreal and Ottawa, and less 
than ten miles from the landing on 
the Ottawa River. The quantity of 
ore is practically inexhaustible and 
the mining facilities are exceptional. 

The buildings consist of refinery, 
engine and boiler house, manager’s 
dwelling, foreman’s dwelling, and 
other buildings. The lands are well 
timbered and contain ample supplies 
for mine purposes and fuel. The 
right to cut basswood until the Ist day 
of March, 1919, has been sold. 

A large quantity of machinery, plant 
and tools on the property will also be 
sold as a separate lot. Both sales will 
be subject to reserved bids. 

Applications to inspect the property 
may be made to Mr. Sam. Devine, 
Buckingham, Quebec, Canada, and fur- 
ther particulars may be obtained from 

M. J. GORMAN, Vendor’s Sclicitor, 
Union Bank Building, Ottawa, Canada. 

W. A. COLE, Auctioneer. 

OUDLEENOOGRGNCESUUUEOSOUECEGUCTOTOULAGHDOSUEOOGORICOCLSLONOEROROREUONRURORROROGEARcACEOREONOROOES ia: 

COUOULOAUAGUOARAROEGOAROOOAAGGOODORROOOGAORUDOROROENDAEOOREOEOOSESONONNONORS: 

CCEOUADOROOURODEDOAAAGOADAAUGOAOAOOROGAEROADORGOOEOSUEOLOGOU ORDO EOOOASORDOROREcnDOESeOROoOOES Most complete plant in state of Nevada. Consists 
of structural steel buildings, full cyanide equip- 
ment, electric hoist, large compressor plant, elec- 
trical equipment, boarding house, cottages and 
full set of surface buildings. To anyone in a posi- 
tion to purchase plant complete as it stands, we 
can offer an exceptional bargain. 

Write or wire 

— Engineering & Supply Co. 
Reno, Nevada 

CUES OU UROEEUUEUSELEOEOEOUGUDOEOOUESERUOEDSORIDOCROREEOORORQOGTEOELOGEORUGUORCOSUOOCEONSOSCLOROEDUGEOUSEEOROEOROSOOUREOEASESOROEDOGESOEOEROODOEOEOREDEOLONORUNEOROSDEREONDOOOORNOEOENONNOED Pd OUCLOUUUEAEEAUGUGEOGELUAUOEUCEOOUOEROEUOEUENCOUOREUEOGEOOOOEROEUOEOEREESUROGECOUOSSUGEOOROOEUGEOEAOOEOEADRUGAEGECOUUENODEOECOEOORUGGUSEOEOEROEOSEROEOOOSEEORNGEUORU ORO OROEOoECoNOnConOnS HUHNE 

seununuancnsecnsenoasansosececcncccenonsors SOEEUSUNUHCURORODONOEOEOOOONOOEOOONY suvunnevoneonuensucnvennecuaconconvennacganancesseosocnsceoncgueesconaecsennenouesaeneceuconsoouansaessenenesscoueoaionsconecoseconti eit 

cass HHUAUREEAEUEUELADUAUAOUELEGEOUOUEUEOELEUUEOEUADORUUOHUCUOAUOOLOUEOOOUEUEROEEOAORUEOLOCOUOONOHONONOEOOOEGAGUOGOOOCOLOOOEOOUEOUOOEOENUSUEOEOEOOONLOSOOOOOOOOSUEUEONOGOOUOUOEOEOOEOOOOOROUONONOGEONNOOEOSONONOEOEOEOFONOOHONOEOE 
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LLGUDASAESAUUEOESTROROLGOOGUCOSOROOODUGEOUTEECUGCROUCOCOUCEOUOUOULGASOGUNOEOAOOEONECEOECOSORDES IEA. ta aan 
ws 

Do you receive our stock sheet month; * 

We have a complete stock of 

MOTORS 
both A.C. and D.C.—ranging frrem 1 
to 200 hp. 

Wire Us—Write Us—Phone 's— 
We are at your service. 

PU QUES: 
Write, wire or - phone our nearest office, 
Pittsburgh, Pa., or 230 S. La Salle St., 
Chicago, Ill. BLOWING ENGINE 

FOR SALE 
SPUROOERGEDORERGOUEUAOOUEULODEDAOEROGROROaneeneeceanecenOnAapOeeeeeanndenenancntaaiien. SRUNOOOAAEOEGOAOOANUENOUENUOONGEOURGOOO A ROR OREONGNCROOEAOAOEOEOORDeeeneneeonoenecosonnotE THORUEUNCUOCUNGRDCUCELEGUECUCEESECORENEROOUOCEREOSCCESSOCEESEOSAEGOODORERSEGCORORRCCRECEAeeeeeceteseeetErS 

DDERUDEOONSUGOOONCEOSOSSGOCOODEOGHSERLEOGESESCSUECERCSS COE CCACESCECUGCECESCREGEECEOEOSEOeReHeetEnetEES 

FOR SALE 

Imiaediate Delivery 

One 3-drum Lidgerwood 

HOISTING ENGINE 
Nos. 19883 x 19884, cylinder 12 in. x 
12 in. Stevenson link reverse, 3 main 
drums, 50-in. diameter, 60 cable 
grooves in each, double-cone clutch. 
Single drum, 20-in. diameter, 10-in. 
face, keyed to Niggerhead, 12-in. x 
14-in. Wire or write 

STEWART SAND CO. 

615 American Bank Bldg., Kansas City, Mo. 

THeenaseeneeneneeTeneeNeeOeENUSEHTECENOCSEONGSNONOESSOREOSOSISEREOSEAESO ES EO SAR O EO eT esSta eo nesesNOnONEE TS 

Owing to the change from steam to electrical 
equipment, Nordberg, Corliss Cross-compound 
steamsi, ngle-stage, duplex air. Air pressure 
60 oz., displacement 20,200 cu. ft. per minute. 

*TUDEEDeee PenbenbenES 

TENNESSEE COPPER COMPANY 
61 BROADWAY, NEW YORK CITY 

qveveuennecnonenecvcccovenencesecnsuonnsuonsusecnocncnscuncnnccneceucnecnscecusenueniacnsesesennenonggoacncnoucasssonssnssniocascnnnnsneganunasdssssueseaneenensnesesuedeacauiliseseneanonnsenensssencacsossssessososnsseanssssiicariee: “SULDEEOEROSULLOLOROEGOROOSURORUGUROGOGUSESCOUSOEOESOOSEOGRGOSOCGDLOUSEOROUOSOOSNOOUCEROUSUESORSOOOHREL OOH EO ECOOOUONOCORUEODGOS SRO ESEEOOGOOUONCCEUDECOEGUSCURDOOOUCCSCOLOODEUOSONOCUSOSORGESOUSOCUCOROHOECSEOEOERESOSOeROEeHCcEORceOEteOEDS 
Qeennenneneeeenneengennensoennsnenevenenencaucseuceusousecenenenteny FVevennnenenencecnecensccsoceecencccencsccensnnagnsgneessgseey 
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MAC GOVERN 
& COMPANY | OTE 
Py Leh 

HOISTS—Electric Driven i—Lambert, 7 x 10-in., double drum, double cylinder, 2 Sagaeem. drums 
2—Mead-Morrison clectric hoists , double drum, drums 30-in. dia. x 24-in. 14-in. dia. x 22-in. face x 6-in. flange , approximately 20 H. 

face x 3-in. flange, with 40 H .P. Westinghouse motors, 500 volts D.C. i—Orten & Steinbrenner, 7 x 10-in., —- cylinder, drum 1. in. dia. x 21-in. 
variable speed, 510 R.P.M. face x 6-in. flange, approxims itely 20 HP. 

1—Maine electric hoist, double drum, drums 12-in. dia. x 24-in. face x 6-in. 1—Lambert 6} x 10-in. single cylinder, single drum steam hoist, with 18-hp. 
flange, direct geared to 37 H.. PMaine, 60-cycle motor. boiler. 

—Maine electric hoists, 2-drum, drums 18 x 32 in., flanges 7 
lever,, ratchet operating lever, etc., direct connected to 7 
slip ring motors, 3 phase, 69 cycle, 220 volts, 865 R.P.M. 

Lidgerwood electric mine hoists, single drum, drums 30-in. dia. x 24-in. 

in., 5 operating 1~-Lidgerwood, 5 x 8-in., single drum, double cylinder, drum 14-in. dia. x 
5H.P. Maine 21-in. face x 6-in. flange, approximately 8 H.P. 

to 

face x 4-in. flanges, direct gesred to General Electric motors, type IQC, 7 AIR COMPRESSORS— Belt Driven as 
form M, 60 cycle, 220 volts, slip ring 830 R.P.M. 1— Laidlaw-Dunn-Gordon, 18 x 12 x 12 in., duplex, 2-stage, 525 cu.ft. free 

7—Lidgerwood electric mine hoists, single drum, drums 30-in. dia. x 24-in. air per min., 100 Ib. pressure. 
face x 4-in. flanges, direct geared to 52 H.P. Westinghouse type 10-K i—Hall 13 x 8 x 9 in., cross compound, class K, 2-stage duplex, 182 cu.ft. 
series wound motors, 220 volt, direct current, 700 R.P.M. free air per min. at 135 R.P.M. 

1—Maine double drum hoist, drums 12-in. dia. x 24-in. face x 6-in. flange, 
capacity 3000 Ib. on a single line at rope speed of 250 tt. per min., dir. AIR COMPRESSORS—Steam Driven 
con, to 37-hp., 440 volt, 60-cycle motor, 1200-r.p.m. I—Rand cross compound, 2 stage, H.P. side 22 x 24 x 48 ins L.P. side 

x 39 x 48 in., e ate ~ooler, ete., capacity pu.ft. 2 HOISTS—Belt Conveyor Coal Hoist uae in., complete with intercooler, etc., capacity 4000 cu.ft. air 

1—Belt conveyor coal hoist, 20-in. belt, 90-ft. centers over coal honpe - 1—Ingersoll-Sargent cross compound, H.P. side 22 x 22} x 42 in., L. P. side 
driven by 15 H.P. Croc ker-W heeler motor, 230 volts D.C., 800 R.F 40 x dy x 42 in., complete with intercooler, ete., capacity 2626 cu.ft. air 

per min. 

AIR. COMPRESSORS—Electric Driven 1- oy agers ay class A-1, 20 x 22; x 24, 1000 cu.ft. air per min., at 85 to 

i— Christianson, type 1-4, 50 cu. ft. air per min., with 10 H.P. motor, 550 i—Clayton duplex, 2-stage, 10 x 18 and 10 x 10-in., 175-r.p.m., capacity 
volts direct current, 1100 R.P.M. 425-cu.ft. 

1—- Ingersoll-Rand, 6 x 10 x 6 in., type NF-1, 114 cu.ft. air per min. 
HOISTS—Steam Driven 2—508-hp. Babcock & Wilcox, 200-Ib. pressure. 

2—Flory, 8} x 10 in., double cylinder, double drum, drums 27 x 30 in., 1—400-hp. Babcock & Wilcox, 160-Ib. pressure. 
capacity, 3000 Ib. on a single line. i eo Es es ity, -—. prea ti 

oe < 7 ble b 2 a — ap. Babcoce ileox, 160-lb. pressure. 

' eee dis i a Ree: 201 ee “— 2—283-hp. Aultman & Taylor, 160-Ib. pressure. 
- 7. 2—283-hp. Babcock & Wilcox, 160-Ib. pressure. 

1—Lidgerwood, 7 x 10-in., double drum, double cylinder, 2 nigeerhead 3—243-hp. Heine, 160-Ib. pressure. 
drums 16-in. dia. x 18-in. ‘face x 7-in. flange, approximately 20 H.F 2—240-hp. Stirling, 140-Ib. pressure. 

We have on hand all classes of Power Machinery. 

MacGovern & Company, Inc., 114 Liberty Street, New York, N. Y. 
POTN riiriiiiioiiiiciiiiciiiiieiiiriiiiiiniiiiiiiiiiiiiiiiiiniiiiiniiiiiiiiiiiiii ttt 
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A FEW RARE BARGAINS 
150 tons—12-lb. with splices, New. 
100 tons—16-lb, with splices. New. 

3 150 tons—20-lb. with splices. New. Z 2 OPEN STEEL TANK STAMP MILLS 
; eee Se eee : : Weight 20 stamp mill, 1050 Ib. stamps, with timbers, 30, 
2 200 tons—25-Ib. with splices. Relay. - 3 , , Capacity Each Sides Bot. stamp mill, new, with steel framing. Both 

500 tons—40-lb. with splices. New, z : Quantity Size Gals Lbs. In. In. complete in every respect. 
2 13 40x 8 ft., 8 in. * 16,500 } 5/16 

° = 4 34x11 ft. 5,000 23,100 { 5/16 DIRECT CURRENT GENERATORS 
Locomotives— 17 34x16 ft. 108,000 28,440 | 5/16 2—70 Kw. Westinghouse 250/500 Volt, 3 Wire 

These tanks duty free into Mexico. Perfect Brand New. Snaps. , i STEAM condition. 
: aac 

STRUCTURAL STEEL ORE BIN = 
1—30-ton Davenport. S.T.. 4 ft. 8% in. AERIAL TRAMWAY 12x12x50 capacity. 350 tons, marked for re- i 

gage, 150-Ib. steam. First- Class. 7 Gravity tram, one mile span, buckets, ete. Excel- reection. z 
1—6-ton. Davenport, S.T.. 4 ft. 8% in. ent condition. Send for blueprints and photos. Same as New. = 

gage, 150- —" steam. First-Class. = 

14—36-in. gage 9 x 14 Saddle Tank. Steam 
140-lb, First-Class, 

~—4-in, gage 7 x 12 Saddle Tank, Steam 
150-Ib, First-Class, 

GASOLINE 
1—5-ton 30-in. gage Whitcomb Gasoline. 

First-Class, 

: Tell Us What You Need 

i SOUTHWESTERN WRECKING COMPANY, El Paso, Texas 
MUcnencennncnoneecencreuanenceeseeeenanseansouaeeeenegganseaneeeeeneeguaevauegeeneeeveneneeueeuneeneeeeeeessnsnnnneeeeensananengnennensensgnannccnenngenencnngccccesescennenneuanenenaucongaenanenenssnecssaggerreer: 

pnsnnaate 

Ad) verTUeeeteaececeanecncecaeaeeuecenauaenaancannensesnvencuecnsusensensvensuconenocsouneseeneeseessueseeeeensuneenneusnunusauegnegensusaganecsaneauensengecguenoncngenecaneceesgnssuccsenscnoensnensansurcenensssaanaanea”, 

POWER UNITS 
Immediate Shipment 

A FEW SPECIALS 

eeseuasenseagane 

Dump Cars 
38—End dump quarry, 36-cu.ft., 36-in. 

gage. 

10—1%-yd. Atlas All Steel ‘‘v’’ shape, 

36-in. gage. 2—350 Kw. Westing sa 95 ‘ . aie os > - 95-2 
2) Di aes si 4. woes \ estinghouse 25-Cyc., 3-Ph.., 1—600 Kw. General Electric 12 50-Volt 

= = ss en ae eee 3 410-440-Volt. Revolving Field Alter- Unit. consisting of G. E. Generators and 
5 “= i nators, Dir. Conn. to Cross Compound fair a ay Heavy Duty Rus- 

“ : Allis-Chalmers Heavy Duty Double Ec- o 2s a Valve Engine. _ aS Nae a 
Generator Unit i centric, Double Ported Valve Gear En- 2—500 hp. B. & W. Steel Header Water Tube Boilers with B. & W. Chain Grate 

Stokers. A No. 1 condition. Minimum 
allowance 175 Ib. reerection. 

gines. Practically new. 1—75-kw. Westinghouse Generator, 250 ul d 
1—350 Kw. Westinghouse 25-Cyé., 3-Ph.., volts, D. C., direct connected to 14 x 

14 Payne Automatic Engine, complete 6600-Volt, Revolving Field Alternator. 3—500 hp. Edgemoor 200 Ib. working 
with switchboard panel. Excellent, Dir. Conn. to Heavy Duty Erie Ball pressure Water Tube _ Boilers’ with 

Automatic Engine. Chain Grate Stokers. Practically new. 

ZELNICKER IN ST. LOUIS Submit your requirements. We can assist. 

OOOGERAA ROAR eee eeeneeeeeeeeeneceome UGB leteaseteseeen, Get Bulletin 237—78 Bargain pages PAUL STEWART & CO., First National Bank Bldg., Cincinnati, Ohio 

TUNEDENAUUOGUCUGUEONOOUANGULOGUCeCOGCEenUsCcuoenrrDOguCCCUUUOEeEUCOUOUONOAUOOEUOOUOOSOOCOUOCERROOUOUDESUOUOURROCUOOREECOUOERECEUODSEROOUORORNOeROOOREOOODUOEREROReOeeENeeROeneneanoetenseausaneennesececscetresrsserteter 
§ 
ANCHO NEGOOCONOUNOUHUOREUEROORUEOOECGEOEOUGOONUGEEOEREDCOOOSCOROUEOOOONCEECEUOUNOROGEOERUSOOOROREOHOOEOES 
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ca). SEARCHLIGHT 
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USED COPPER CABLE 
Ga. Strands Cir. Mills 

2700 Ft. 6 26,000 

5000 Ft. 28,000 

1000 Ft. 52,000 
1600 Ft. 59,000 

150 Ft, 2 66,000 

1000 Ft. 72,000 

400 Ft. 94,000 

1300 Ft. 115,000 

1100 Ft. 000 167,000 

2000 Ft. 10 19 197,000 

10,000 Ft. 11 37 300,000 

RAILS: RELAYING A-1 

100 Tons 56 Ib. with angle bars, switch 
points, switches, ete., at $60 f.o.b. 
Bedford, Ind. 

STEEL DUMP CARS 

20—10 ton ATLAS, Bottom Dump, Stand- 
ard Gauge. 

TURBINES 

1000 kw., CURTIS, Vertical, 25 cy. 3 Ph. 
480 V., 160 Ib. pressure. 

800 kw., CURTIS, Vertical, 25 cy. 3 Ph. 

480 V. 160 lb. pressure, 

BOILERS 

2—300 hp. CAHALL, Vertical Water 

Tube. 

—250 hp. GEARY, Water Tube, 
1—375 hp. O’BRIEN, Heine, Water Tube. 

PIPE 
1000 Ft. 12 in, Flanged C. I. Five. 

1000 Ft. 14 in. id 

1000 Ft. 16 in. = 

with valves, tees, ells, ete. 

yeu AUUUUNEOEEONOEOOOOUOOUCOOSESUDEUUOOOOUCOUAEOEEEOEOUEDODOOOUUOECOLOOEOOLERLOUUGUOUEUUUEOEERSEEOESOOLS te 2 

Electric 

Mine Locomotives 

Second Hand Machinery 

Ready to Ship 
Write us your requirements. Our lists are never 
complete—we cannot make them complete—but 
we can fill any requirements. 

SPECIAL 

200-ky. Hydro-Electric Plant, complete, consisting 

1—200-kw. General Electric Generator, 3-phase 
60-cycle, 2300-volt, 720-r.p.m., coupled direc 
to a Victor-Francis Water Turbine, eaigned t0 

rate on 110-Ib. pressure. 
kv.a. Step-up Transformers, 2300 

16,500-volt. 
3—75-kv.a. Step-down Transformers, 16,500 to 

2300-volt. 
— Transmission Line No. 6 M.H.D, Bare 

ee fe ‘of 36-in. Wood Stove ripe Line. 
—500-kw. Westinghouse arsons Turbine, 

3-phase, 60-cycle, 440-volt, with Alberger 
surface condenser, vacuum pumps, circulating 
pumps, piping, etc. 

BELT DRIVEN 

COMPRESSORS 
1400-ft. 13 x 22 x 36 Reidler, used at Camp Bird 

Mine; excellent condition. 
1130-ft. 24 x 14 x 18 Franklin cross compound. 
909 ft. 20 x 12} x 20 Sullivan. 
513 ft. 15x 9x 12 Ingersoll-Rand-Imperial. 
481 ft. 16 x 10 x 18 Leyner. 
196 ft. 1 x 12 ingereoi- Rand, Type 11. 
1151t.9 x8 i ye Rand, C lass ER-1. 
348 ft. 16; x 1 0 Ingersoll-Rand, : 25-lb. pressure. 

STEAM DRIVEN 

COMPRESSORS 
Norwalk, com pound. 
Leyner, compound. 
Norwalk, compound. 
Ingersoll, compound. 
x 18 Leyner, com- 

2—6-ton Jeffrey, 24-in. gauge, 
Type D.M., Class 30, Form H. 

Equipped with 2-MH, 64 mo- 

tors, 250 volts D.C. Extra 

armatures and repair parts. 

soveencessususcesucnnseoseeseceesssnsenesanits 

Immediate Shipment. 

ARTHUR S. PARTRIDGE 

Federal Reserve Bank Bldg., St. Louis 

os ° 

FUUNNAUADGESOEEAUSOOEADOOOOGHOOGOUOESSOUROSESONONOEEUERAESSONCSAEOSESOSSCUGSEDELOSESONOEAS 

eaeneonananensonensucguagy 

Immediate Deliveries and Pre-War Time 
Prices on 

ANYTHING AND EVERYTHING IN THE 

MACHINERY AND EQUIPMENT LINE 
Wire, Write or Telephone 

BOGUE SUPPLY COMPANY 
z 210 Felt Bidg., Salt Lake City, Utah 
p_ Was. 2448-1005 M. J. McGill, Mgr. 

auensusuunssuasaneusssneosnusenss — 2#e0Uaeenuncorvesesecusnsnsenesenearsossesenseesgoongasosasnssneeessity 

os 

NEW ADVERTISEMENTS 
for the 

SEARCHLIGHT SECTION 
can be received until 10 a.m. Mon- 

day for Saturday’s issue. 

61 

VORGGOOCGGEORRONOONEGEDeccReceneseesetanTS PU 

Cow a ape 

90 H.P. GAS ENGINE 
1—90 H.P. Western distillate engine, equipped to 
burn tops; with friction clutch and Bosch Magneto; 
installed less than year ago, used less than 60 days: 
equal to new in every respect. Immediate delivery 
Central Arizona point; with this can furnish either 
— or generator making complete power 
plant 

Southwestern Wreckin Co., gl] Paso, Texas 
ST 

x 10 Ingersoll, com- o~ 
p d. 

427 ft. 14} x 
391 ft.14 x 
314 ft. 12 
150 ft. 10 

Leyner, compound. 
and St. Line. 
x 16 Leyner, compound. 
Smith-Vaile. KHAKK KH HKK KK ee SCmNOS © oN 

Large quantity shaft hangers, pillow 

blocks, shafting, couplings, pulleys, 

safety collars, ete. PRICE, 4c. per Ib. 

CONVEYORS: Belt, Bucket and Screw, 

with troughs, all sizes. PRICE, 4c. 
per lb. 

WRITE FOR OUR COMPLETE LIST. 

D. M. OSBORNE MACHINERY CO. 

221 St. Clair Ave., N. E., Cleveland, Ohio. 

SOUDUORERODNGODCEAOREOAOAeOAONOEOROeNEOEEES 
PIT 

POWER MINE 

PUMPS 
2; x9 Aldrich Quintupies , 50 gal., 1000 ft., direct 

connected to 20-hp., 3-60-440 motor. 
8x = oo Triplex, double acting, 150 Ib. pressure 

608 gal. 
10 x 12 Deane Horizontal double acting, 150 Ib. 

pressure, 1125 gal. 
6-in. eee, two-stage centrifugal, 1200 g.p.m., 

200 ft. 
4-in. Worthington turbine, direct connected to 

20-hp., 3-60-440 motor, 400 gal., 150 ft. 

STEAM PUMPS 
OUTSIDE PACKED 
x 8x 24 Knowles Compound Duplex. 
x 7x 24 Knowles Compound Duster. 
0 Buffalo, Duplex 
2 Cc ameron, Single. 

a 
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FOR SALE—Electric Motors 
We make a Nore { of, and have the largest stock 
of SECOND electric MOTORS and GEN- 

ERATORS in America, 
REGORY, :" buy and sell, rent, 
MC ORY, iessr and repair 

OB. electrical machinery of 
all kinds. 

16th rr Lincoln Streets, Chicag 
SUEDUSCHOUEOUGULOGOUCUOOODESOEOOOtEOROOOOROEORSOOoUOO ROO ROnOCtOnNE SONCNOECORONOREOHOASOoOgoOROORD LJUDUGUEOOAGOUDELSOUSSROOUROROGOSRDUAGOSOESCLOGEGREROOOOOOOCAEOORSEROURGOEOOCROUGUROLOUEROCECOOOEREUEGEOGEOURGOROORGOGOGDOROOREOOSROESRDOLOGEGORGGOOTOOSOESEGGEEGEGSOCHROSOEONOOSGORGOUROOSONSOESOESERSSSSERECCOSIGSESOGCESEESESODEDOTOSSEDSESOCRSECHOGSSESESSUCSEGSOSESCROASECESDERSLEES SeReeeegPeHOAUAGUAAAUeeeeneAONSUEONSUECEGEOEOEOUOEOEGAGGEOOOGG* OUDERGEGSOGRONAOODEOARASOEOEDSEOEOUGECEOUEUOSOOSOROGUROOCEUSDEDOGOEDCRUCEOOOEOOGOROROURUGURAOOREROGOURORUGESUGEOGUROECEROROEeOEOSCeuOCOnOeES SUOtneceneeeereennenenssnsaeeonensnssonnnegs SUOUASESOUAAEOAGECOROGEROSOASCHOECEROSOROOROEDESORSacenoy SOReaeOR: PE 
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Subject to Prior Sale we offer the following: 

Second-Hand Mining Machinery for Sale 
Six 8-ton Morgan Gardner Type F, 250- 15 x 25 x 15 Harrisburg left hand hori- 

volt, 34 in. and 36 in, track gauge Loco- zontal compound Tandem Engine, with 
motives for inspection at  Ehrenfeld, shaft governor and splash oiling system, 
Winburne and Munson, Pa. live — es enneus 10 in., for in- 

10-ton Goodman Type 11A, 250-volt, 36 in. spection at Beaverdale, Pa. 
track gauge Losomatiee, for inspection 11 x 14 Chandler & Taylor left hand 
at Patton. Pa. slide valve Engine, | live steam 3 in., 

7-ton Milwaukee Locomotive of Manufac- — 4 in., for inspection at Gallitzin, 
turing Company gasoline Locomotive, 1” x 16 Chandler & Taylor right hand 

ison at lie and ee ee See slide valve — live steam 3% _ in.. 
é aipsy, a. * aus > ins anes t allitzi 

Morgan-Gardner Type D, 250-volt. 36 in. = 2ust 4 in., for inspection at Gallitzin, 

gauge, 7%,-ft. cutter. Bar- -Mining Ma- 0 x x 6 ft. Vulean Fan, direct connected 
chine, for inspection at Amsbry, Pa. to 18 x 24 left hand Vulean slide valve 

Jeaneville boiler feed Pump, 5 by 8 out- Engine, live steam 5 in., exhaust 6 in., 
side packed, 4 in. suction, 3 in. dis- for inspection at Gallitzin, Pa. 
charge. 1% in. live steam, * in. exhaust, 12 ft. x 4 ft. Capell Fan, direct connected 
for inspection at Arcadia, Pa. to 14 x 16 Chambersburg left hand 

Nagle Engine, 16 x 22 slide valve, throt- piston valve Engine, live steam 6 in., 
tling governor with shaft and outboard exhaust 7 in., for inspection at Beaver- 
pillow block and band wheel, 96 in. by dale, Pa. 
20 in., 175 hp., at 150 r.p.m., with 100 Pawling & Harnischfeger 20,000 lb. ca- 
Ib. steam at throttle, 4% in, live steam, por Crane, No. 2144, span 48 ft. 3 in., 
6 in. exhaust, for inspection at Cresson, length of track 78 ft., for inspection at 
Pa. Ehrenfeld, Pa. 

PENNSYLVANIA COAL & COKE CORPORATION, Cresson, Cambria County, Pennsylvania 

toro 

— i, 

8 Snow, Duplex. 
8A Advance, Duplex. 
6 Fairbanks-Morse, Duplex. 

PINDOKS Knee 

Gulevad Service Pumps 
} x 12 Knowles Compound Duplex. 
Ww orthington Duplex. 
Snow Duplex. 
Hooker, Simplex. 
Knowles, Simplex. 
Snow, Duplex. 
Worthington, Duplex. 
Fairbanks-Morse, Duplex. 
10 Snow, Duplex. 
10 Snow, Duplex. 
10 Deane, Duplex. 
8 Snow, Duplex. 
8 Prescott, Duplex. 
8 Buffalo, Duplex. 
8 Snow, Duplex. 
6 Snow, Duplex. 
6 Fairbanks-Morse, Duplex. 
6 Worthington, Duplex. 
Snow, Duplex. 
Deane, Duplex. 

5 Worthington, Duplex. 

veal 
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The Morse Bros. Machinery & Supply Co. 
1732 Wazee Street, Denver, Colo. 

3 
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Complete Service 
A business paper that gives complete service to an industry, does so in three ways: 

1 2 3 
Its text pages furnish re- Its advertising of manu- 

liable information of up-to- facturers keeps readers 
the-minute progress. and informed of new and 

practice in the work of an standard material, equip- 

Its Classified Advertising catalogs the 
current needs and special opportuni- 
ties of an industry through the an- 
nouncements of Employment and 

ALUAALAASUAALUAEUALUALAAAAAAAUAADOADAAEOAUOCUACOUAUAABDUAGAASAADUAMUAULS OUAEUASUALAEAAGONAAUAGAASAASAMSMASUALLAU AGUA LUG UUAUNEOACOORSOSOASEASUCLASADUUOCLGAUUSSOSLASUASDACSOAEUGUUCUSOGUSDALOULDOAUASUOEUGUACLSEUAGLAAULGAOAGUGULAEUUELUAUAGOAOUCOUEUOADOADOEDOSUESURGAUODOOUUGLOLOOGOCOLOGSUODAELOUUCOLEOOOOUAEOODORAODUADOARDIODUALULASAADISUQEDININON0ULIOUOAAROOLSSAALESOODOADOOLOSNOUULDALLISLAAAIASAADAALSOALDAAESOAEAOLEDAGAONOOEAODAOLSANNE 

industry. ment and machinery. 
Business Opportunities, Second-Hand 
Equipment, Wanted and For Sale, etc. 

What “Searchlight” Is 
Recognizing fully both the special and asso- 
ciated value of al Classified advertisements, 
such announcements are grouped in one part of 
each McGraw-Hill paper called the “Search- 
light” Section. The special appropriateness of 
this name centers in the fact that the thousands 
of copies of each paper carrying this advertising 
are synonymous with the rays of a searchlight. 
They search out for advertisers the prospective 
employers, employees, buyers or sellers with 
whom they can do business. 

Special Circulation 
And in the same sense that a searchlight typi- 
fies highly concentrated light so does the sub- 
scription list of each McGraw-Hill paper repre- 
sent highly concentrated circulation as compared 
with the diffused circulation of newspapers and 
magazines. 

Interested Readers 
Each of the ten McGraw-Hill engineering pub- 
lications is the representative business paper of 
the industry it serves. The men responsible as 
owners or managing executives for successful 
operation or maximum and efficient production 
and the ambitious and progressive “live wire” 
workers in these industries read these papers as a 
necessary part of their business equipment. 

“Searchlight” Ads 
When you want to do business with these men, 
the most direct and inexpensive means of get- 
ting your message before them is through their 
business paper. And when you are seeking or 
offering Employment, Second-hand Equipment 
or Business Opportunities, the advertising finds 
its logical place in the “Searchlight” Section— 
the nationally recognized center for such adver- 
tising. 

And Then—Results 
And that this advertising serves its purpose 
and accomplishes the desired results is evident 
from thousands of letters received from satis- 
fied advertisers as well as from the fact that most 
of our copy is new in each issue—convincing evi- 
dence of the quick returns invariably received by 
“Searchlight” advertisers. 

One McGraw-Hill paper carries 30 to 40 pages 
of this advertising each issue; two others 20 to 
25; others 6 to 10. Naturally, the volume of this 
advertising from some industries is greater than 
from others but in each McGraw-Hill paper the 
“Searchlight” Section is the accepted means of 
communicating with the men of that industry. 

To Serve You 
When you want effective and inexpensive ad- 
vertising in any of the ten fields covered by these 
papers, the “Searchlight” Section offers you an 
invaluable service for advertising. 

Agencies Wanted 
Agents Wanted 
Auction Notices 
Books and Periodicals 
Buildings for Sale 
Business Opportunities 
Civil Service Opportun- 

ities 
Contracts Wanted 
Desk Room for Rent 
Desk Room Wanted 
Educational 
Employment Agencies 
Evening Work Wanted 
Foreign Business 
For Exchange 
For Rent 
Franchises 
Industrial Sites 
Labor Bureaus 
Machine Shops 

Machinery Wanted 
New Industries Wanted 
Partners Wanted 
Patent Attorneys 
Patents for Sale 
Plants for Sale 
Positions Vacant 
Positions Wanted 
Property for Sale 
Receivers’ Sales 
Representatives Wanted 
Salesmen Want Connec- 

tions 
Salesmen Wanted 
Specialties 
Tutoring 
Vacation Work Wanted 
Water Front Property 
Work Wanted 
Miscellaneous for Sale, 

for Rent or Want Ads. 

svvosneneo"T041e080u0qnnnacenevvvauueeevsuteeeeenguenerenercereennaccecsecnucccaveeuveceerensceneeenerennsesneceveerevaroccosevssouerverevsceeneereevocccocassuveseenevgrvacenenacussvvvsscecusnenedceenenscrcusveessvoseeeeeverveceeenvvcceessisveceeevnseveenenevvoCOVeeeOvUarvenesesvsceeessQOUUcveevesQOUueeOOOOOTTOUTUEETTHOCoaeeossovGOCECTOROEOOTUUCGGGess NGOOUUHUEGOUGTOOOOUUOOOOOOOQUUTONOOOQuUeneOTOOOOTOCuUeeeATToeenensQetU eeedOATUeenTvONOvUreeeeeeaUeTe EN 
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This first motion hoist built for Cleveland Cliffs Iron Mining Company, lifts 
a balanced load of five tons of ore from a depth of 1000 feet at a speed of 1500 
fect per minute. The drum is 8-foot diameter by 66-inch face and is fitted with an 
8-foot air-operated band brake. The hoist is provided with an indicator and safety stop.i 

W-S-M 
Electric Mine Hoists 

The manufacture of hoists has been a specialty of this 
Company for many years. In our hoist construction there 
are combined with good and carefully selected materials 
an engineering and manufacturing excellence, developed 
under the guidance of high ideals, but tempered and made 
practical by long and diversified experience. 

A W-S-M Hoist is not the lowest-priced hoist you can 
buy. In fact it is perhaps the highest-priced hoist built. 
But superior service, safety, economy of operation, reli- 
ability and long life more than offset the additional first 
cost. 

Write for Bulletin D 5, “Electric Mine Hoists.” 

THE WELLMAN-SEAVER-MORGAN CO. 
CLEVELAND, OHIO, U.S.A. 

NEW YORK DENVER SEATTLE 



June 29, 1918 Buying—ENGINEERING AND MINING JOURNAL—Section 41 

ATIONAL Tanks are giving unequalled 
service in America’s largest institutions, in- 

cluding the United States Government. 
For the past twenty years they have stood for the best 
in workmanship, the best material, and the best in service. 
Does the indorsement of NATIONAL Tanks from leaders 
in every line mean anything to you? If so, let us figure 
on your next order. 

NATIONAL TANK & PIPE COMPANY 
PORTLAND, OREGON 

SAUATUUATLLANELLUUNEUATAAEELUAAUEEEUE AEE AEGEAN  aaaaammananaaemmamameaaaaemeanenecesaanaaaecesseeanenee ey eo rn 

A GOOD COMPARISON = . 
{ Because “NATIONAL” Pipe serves in- = The Same Dependable Dies 

Look For dustry and civilization in numberless ways, = 
—s + ee it has been likened to a “NATIONAL” = 

that nave for a quarter of a 
century given such satis- 
faction in Genuine 

SERVANT. 

ARMSTRONG 

{ A full page announcement featuring this 

Stocks are used in the Nos. 

idea will appear next week. 
{ Make a point of reading this announce- 

0 and 00 Armstrong Pipe 
Threading and Cutting-Off 

The cee ment: it will be illustrated in a unique 

Machines. All dealers carry 

manner. 

them. Send for complete 

NATIONAL TUBE COMPANY, Pittsburgh, Pa. 

catalog including prices of 

PAM 

repair parts on these perfect 
machines. 

SUE SUALEAAUEEUDA LTE DE EERSTE 

ie 

ij ROOT Spiral Riveted i" 

Works: Newburgh, N. New York Office: 233 Broadway 

ett vo 

Pipe Specialists for 48 Years. 

PTT etd 

The Armstrong M’f’¢ Co. 
324 Knowlton Street 

BRIDGEPORT CONN. 

New York—248 Canal Street 

ABENDROTH & nooT MANUFACTURING COMPANY 

SUONUUTENAU DENA DEASAU ENA UEAAAUERAUDEOEAUEAEAEEAA TERN UEEOEUTEEAEDDEU ETRE ODEEA OEE SSUUCTUDUAEAEAUAAEEEEOA UU EREOAEA EEE 
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Hydraulic Mining— Yukon Gold Co. 
Water supplied through TAYLOR SPIRAL RIVETED PIPE 

New York, Jan, 16, 1911. 

“Gentlemen: We beg to acknowledge yours of Jan. 9th, mak- 
ing inquiry as to our experience with your Spiral Riveted Pipe. 

Our first use of Spiral Riveted Pipe was in connection with our 
hydraulic mining operations as distributing lines from our main 
ditch system. The pipe was given severe service and proved 
entirely satisfactory. Weare now using it in diameters up to 42 
inches and heads up to 530 feet. We have found the pipe easy to 
lay and handle, strong for its weight and generally satisfactory. 

Very truly yours, 

(Signed) Yukon Gold Co. 
O. B. Perry, Gen. Mgr.” 

Catalog and Special Prices on request. 

AMERICAN SPIRAL PIPE WORKS, Chicago, III. PAAASAMMAAN ALAS UDAUUUAUEALASGSANEASDANSUAAANASANOAOADEGEQUGUEOCOUOUEOCOCUDENEODEOEOOOOEOEOO CODEN EET 
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Every coil examined and labeled under the direction of the uader- 
writers’ laboratories. Ignition wees =. autos, motor boats and 
aeroplanes. end for booklet fully describing. 

o 

American Steel & Wire Company 
Chicago New York Cleveland Pittsburgh Worcester Denver 

Export Representative: U.S. Steel Products Co., New York 
Pacific Coast Representative: U.S. Steel Products Co. 

San Francisco Los Angeles Portiand Seattle 

ST 
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A. Leschen G Jons Rope Co ‘ 
‘WIRE ROPE 

: FOR 

MINE “HOISTING AND HAULING | 
AERIAL WIRE ROPE TRAMWAYS | 

~ St. Lours, U.S.A. 

BRANCH STORES 
New York-Chicago 

Denver -Salt Lake ity 
San Francisco 

j 

Manufacturers of 
“HERCULES” - 
(Red Strand) 
Wire Rope _ 

UAOLUNAGOOOUSEOOUUEEDUAUNEEEUUUUEEDOOUUOEOUAEOESUUOSELUUOOEDOOGAEEOOOGESAUEGESOROOGOGEOOOONCOHOGONcNCoONuCONN 
PM i. ET 

ee 

Specify Goods Bearing — This 
Trade Mark 

the best in Electric 
Mine Haulage 

/ Exectrric Service Suppues Co, 
Philadelphia New York 

ET 

Rail- 
material. 

It stands for 
way and 

Chicago 

SACUUSECU CEMA TEAL AESECTEUET TEAC OCCEE NAR AA EET EES 
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SINTERING FINE ORES 
FOR BLAST FURNACES 

Dwight & Lloyd Sintering Company, Inc. 
(Successor to Dwight & Lloyd Metallurgical Company) 

Columbia a Building: 29 Broadway, New York 
Cable Address: Sinterer-New York 

UUUERADENERANEGAOGGGAOOODSERSSOAAGSUAOOEEEEEDEODOEEOEOUUUUUEOOOOEEODEOEOEEEOOEOGETOROREERSOGOUAUUCUATEEEOEROUOOAGUUCUA OOOO EOOEEOOEAOOECOOEOUOOOOOUOOEEEREOOOANOD ES PU OL SVOOVUNVUOUANUOOUUEDUURUAUUOUEOETUETUETUET ESOS DOES 

SAUANAALALEAAALESTANAEESEESOSSOREREOAGNSELOEUAEELSTO GE EUTUEEEEREOU DERE UOEEED SOOO EEUE EAU OESOTADEDEOT AR EOEOE UA ES ODODE UEP EES AAE EEO O OETA OTOP ADESSO EDEL: 

D O a a CLASSIFIERS 
THICKENERS 
AGITATORS 

THE DORR COMPANY 
ENGINEERS 

DENVER NEW YORK LONDON 
1009 17th Street 17 Battery Place 16 South Street 

HUAEDUNDULUANOSUOOOUEDOEDOEOOSUOEUONDOSUNOUSDOSUOELOUSOOEOOELOEACOESOREOOOOEOOEOUEVEGOUUUSUOELOAUOGUOGOOEUOOUSOOEEDEOOEAOEOCAONUEOOCTOSUSEOEA OE OEEE ODETTE 

UNEVOUETOUUEETUDOUUREEEEDEUUOEEUOEETOEE ETS 

mt 
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Are You Wasting Time 
with a wrench that 
slips off the nut? 

14 

Use the 
*“*FAVORITE”’ 

reversible ratchet 
WRENCH 

It gripsthe nut on allsides. 

Greene, Tweed & Co. 
109 Duane St., N.Y. C. 

DUSDEREDUTVUOVEDUDODNODUDOOUOSDEHOCHEOOCONOODODOEOOONUESUSDOOOEOUNNEOOOEDOSOOONEOEOOGOSONAONOEOOONOEOEUODOEUOOOEDODOSOOGOUOEONOCEONDOOUCONOUOOEOOOODNNINONS SH00T= 
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For Every Purpose 
Standard Wire Rope, Armored Wire 
Rope (Gore Patent) and Fibreclad 
Wire Rope. A complete line with 
quality predominant. Catalog. 

WATERBURY COMPANY 
63 Park Row, New York 

Chicago, New Orleans, Dallas, 
San Francisco 2238-W 

TeAMsseeeaNeOUNANONDADAEDELAGAUGEOEOAUOEOALAUAEDOUAUOGUOUOOUCOEOUCGEUAOOGAOONAQOEUOOOSUEUOEOGOADOOONUOGOEOSUEOGOSUUOOUOEOSOODOADASOOOEAUNOEOOONAUOUONLIDOINIDNES 

“CRESCENT” WIRE ROPE 
All desirable types and sizes for power transmission, 

hoisting, hauling, conveying, cableways, guy wires, etc. 

new yore, Geo. C. Moon Co 
Wire Rope for all purposes 

124 White St. 

Garwood, New Jersey 

= 

ANNUGUOEAOGAONAAOonONROONOEOCCAOoseRE 

CLEVELAND: 
Rockefeller Bldg. 

FAGAN AA AAANELAL LE DAEEDAEAEAEROAAEGGAUOGUUOUUUUUEORGEEAGGUUUOUAUUUOUUAEROREREREUEUACUOEOUOUUOOOEREEDEDEAEUOSAUUOOOUOOCTEEESOEEEEOEONECOGOOEOUDOLDOED DOS OOOONNDERS BU 
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ROEBLING WIRE ROPE 
FOR METAL MINING 

JOHN A. ROEBLING’S SONS CO., Trenton, N. J. 
DOUDUAUUDDERDUUOAREDOGAOODEONEOODORAEUAEEOOAUTEEOOOCUEEEELUDERELAAEERORUORERATOODEOEODDEDEGEUDEEEOUOUTOROOUEDEEOUOEORROAUOEORDOTEEERERUODERAOUO OOD EDODOA OUND LONES 

eennenaneneetienette 
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SUDDUDAANODDDEDEDEDODENAEDEDOREDELOLE UTE UOOOOEEOREOEOELED OLEATE ADEREEEEDEEDEUCUD DTPA EEE EEEEEEET OT PETE E EE EEDEUEOO PTET OEE PRED EDDC EOP 

When you want 

Men 
Put your advertising 
for them on the same 
basis as other publicity. 

If you want competent and 
efficient assistants, experienced 
in the field served by this 
journal, you will naturally find 
such men among our readers— 
which include the keenest and 
most progressive men in the 
industry. 

Get in touch with a number of 
these men and select the one 
that is best suited for, your 
needs. 

Only $1:50 for 30 words 
AANNANUGDEULONDNONNONNNOONAEDNSEVONONENERESEOUOOONSEASSUUOUTUUDEOENONESELEDEAUNCUROUOTOUOEDONEDDOOUUREOOUOOGGODONNEOONEEEUSESEOOUEOEOEUUOOEDOOEOUOOUCEOOONUCOEUSEOTUUEECTOOUEELOOOOODEDOOOTEOEEEOOUEEEOOERODO OE SDOOEOeEDSSoetaE 401 
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Protecting Cribbing—Hercules 

Did You Read the 
Hercules Article? 

It tells how this mining company used the CEMENT- 

GUN extensively in its recent improvements—how it 

fire- and weather-proofed cribbing, helped in the construc- 

tion of a 190,000-gal. reservoir and rendered it tight, 

built the walls and roof of a three-story hall and club- 

house and the walls of ore bins, constructed a 60-ft. tank. 

And all this at far less cost than the hand plastering 
method. 

Mining Co. 

But it’s the quality, more than the saving in cost, that 

has won for the CEMENT-GUWN such wide success— 

quality, for the cement and sand are mixed dry, hydrated 

at the nozzle, and shot into place by compressed air. 

How it penetrates every crevice, bonds like a steel weld, 

and builds up strong, tough and durable. 

It’s an interesting story, particularly to mining men. Our 

latest bulletins are at your service. Where shall we ad- 

dress them? 

Cement-Gun 
Co., Inc. 

South 10th and Mill Sts. 

Allentown, Pa. 

New York Office, 30 Chureh St. Chi- 
cago Office, 1414 Fisher Bldg. John A. 
Traylor, Newhouse Bldg., Salt Lake 
City, Utah. Taylor Engineering Co., 
538 Central Bldg., Seattle, Wash. Tay- 
lor Engineering Co., Vancouver, B. C. 
R. E. Cleaton & Co., 20 St.’ Nicholas 
St.. Montreal, Can. General Supply Co. 
of Canada, Ltd., Winnipeg, Can, 

AND MINING JOURNAL—Section 

A Step Forward in 
Filtration Economy 

Seeing the sludge entering the 
container tank—the filtrate 
leaving with almost sparkling 
clarity—and the cake discharg- 
ing practically bone-dry—all be- 
ing done continuously and auto- 
matically with little or no atten- 
tion, proves that this filter is a 
decided step forward in filtra- 
tion economy. The 

American Continuous 
Suction Filter 

requires but little floor space and 
little headroom. It is extremely 
convenient and accessible and has 
over double the capacity of other 
vacuum filters per unit of space 
occupied. Leaf segments are inter- 
changeable and easily removed and 
filter cloths are renewed in a few 
minutes. 

Laboratory Facilities. We maintain a 
thoroughlv equipped laboratory where we are 
prepared to make tests on samples submitted 
to enable us to make recommendations as to 
the most efficient size and type filter to meet 
your requirements. 

Ask for new Descriptive Catalogue, No. 102. 

UNITED FILTERS 
CORPORATION 

Sweetland and Kelly Pressure Filters—American Continuous 
Suction Filter—Sweetland’s Patent Metallic Filter Cloth 

Sper Bldg., Peoples Gas Bldg., Nevada Bank Bldg.. 
Brooklyn, N, Y. Chicago, Tl. San Francisco, Cal. 

Felt Bldg., Salt Lake City, Utah. 
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BripcE Company 
Hupson TERMINAL-30 CuurcH Srreet, New York 

‘Manufacturers of Steel Rey tructures of all classes 

particularly’ BRIDGES anv BUILDINGS 
SALES OFFICES 

NEW YORK, N. Y., 30 Church Street St. Louis, Mo., Third Nat’l Bank Bldg. 

Philadelphia, Pa. . Widener Building Denver, Colo., First Nat’! Bank Building 

Boston, Mass. . .John Hancock Bldg. Salt Lake City, Utah, Walker Bank Bldg. 
Baltimore, Md. , Continental Trust Bldg. Duluth, Minn... . . . Wolvin Building 

PITTSBURGH, PA. ... Frick Building Minneapolis, Minn., 7thAve &2ndSt.,S.£. 

Buffalo, N. Y. . Marine National Bank 

Cincinnati, Ohio. Union Trust Building 
i Atlante; Gass... Candler Belding U.S.Steel ProductsCo. PacificCoastDept. 

i? Clevelend, hie . . Gunsdien Bailding SAN FRANCISCO, CAL., Rialto Building 

"Detroit, Mich.,BeecherAve.&M.C.R.R. Portland, Ore... . . Selling Building 
Open Hearth: Fernece Building, CHICAGO, ILL., 208 South La Salle St. Seattle, Wash. , 4th Ave. So. Cor. Conn. § 
Edgar Thompson Steel Works Export Representative: ‘ 

United States Steel Products Co., 30 Church St., N.Y. 

Pacific Coast Representative: 
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E The “New Pulmosan” 

yas: 
= 
= 

= 

Respirator 
; : ¢ Save the men from rock dust! Save 

Temperature Controlled : 
and Air-Cooled__. WITHOCES 

the profits! Do it more effectively than 

PATENTED 

ever with the NEW PULMOSAN 
Respirator. Sanitary, comfortable, 
strong. Has aluminum shell; rubber 

With the New Herreshoff the correct roast- 
ing temperature is easily attained and 
maintained. High efficiency is thus assured. 

pneumatic face cushion. Brass wire 

gauze and sponge catch all the dust. 

Write for Bulletin. 

Exhaust valve discharges all foul air. 
Simple. Easily taken apart and cleaned 
The old ‘‘Pulmosan”’ was effective; this 

NEW PULMOSAN is_ efficient. 

Better service—longer service. Price $3. 

| 
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Ask for ‘‘Pulmosan No. 18.” 

Multi-Metal Separating 
Screen Company 

253 W. 19th Street, New York City 

AEAUAAGAADUUUUUUOUOONAAUOAOGRAOUUUUOONEEDEAEANUGUUODEAAUDOGUOUEEDOGAOOUOOOROOONAEORAEONOOOONONORE 25 Broad Street, New York City 

Pacific Foundry Co.; San Francisco, California 
{ 

neral Chemical Company : 
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M O N A R C H Without Crucibl \ For Bullion 

Double-Chamber rucible ) am a 

Melting Furnace 
Designed for oil or gas fuel. Used for melt- 
ing Gold, Silver, Bullion, Copper, Brass. 
Bronze, Aluminum, Iron, ete. Chambers 
ean be used alternately or together, melting 
one or two classes of metals at the same 
time. Wide range of operation. Melting 
practically continuous. There are many 
other important advantages given in the 
catalog. We manufacture several other 
types of furnaces. Write for Bulletins and 
References. Catalog EMJ. 

The Monarch Engineering & 
Manufacturing Company 

1206 American Building 
Baltimore, Md., U. S. A. 
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HANDBOOK 
OF 

Core — 
an 

1 ina Complete Information 
METHODS R k E. ° 
ANT eros on Noc xcavation 

i The one great book on rock excavation is Gillette. It 
GILLETTE presents a complete treatment of every phase of the best 

modern practice in drilling and handling rock of all kinds 
under all conditions, illustrating the latest machines and 
methods, with costs of actual work done. 

Handbook of Rock Excavation 
By Halbert P. Gillette, Editor, Engineering and 

Contracting. 
Corrected, 1918. 825 pages, 5 x 7'4, fully illustrated, flexible 

binding. $5.00 net, postpaid. 

Tools and machines required for rock work are described and 
illustrated in greater variety than in any other book. The six 
chapters on drills and drilling are alone worth the price of the 
book. ‘The chapters on cable and other well drills and on 
diamond and other core drills present more information on 
these subjects than any other book. 

Handbook of Cost Data 
By Halbert P. Gillette. 

1854 pages, flexible binding, pocket size, fully illustrated. 
$5.00 net, postpaid. 

More than 1800 pages of actual costs, carefully itemized and 
TES tT A analyzed. The book covers almost every conceivable ‘civil 
OK COMPANY engineering subject from cement sidewalks to railroad systems. 

The general headings are: Cost-Keeping, Preparing Estimates, 
Organization of Forces, etc. Cost of Earth Excavation. Cost 
of Rock Excavation and Crushing. Cost of Roads, Pavements 
and Walks. Cost of Stone Masonry. Cost of Concrete Con- 
struction of All Kinds. Cost of Water-Works. Cost of Sewers, 
Conduits and Tile Drains. Cost of Piling, Trestling and 
Timberwork. Cost of Erecting Buildings. Cost of Steam and 
Electric Railways. Cost of Bridge Erection and Painting. Cost 
of Railway and Topographic Surveys. Cost of Miscellaneous 
Structures. 

Handbook of Construction Plant 
By R. T. Dana, Consulting Engineer. 

701 pages, pocket size, flexible binding, $5.00 net, postpaid. 

hatte soe PPESTU NTN RAILS 
tion equipment. The descrip- 
tions include practically every 

McGraw-Hill Book Company, Ince., 
239 West 39th St., New York. 
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type of equipment as well as 
cost data, and the costs are so 
analyzed and arranged as to 
show the most ethcient machine 
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for each operation. The ar- You may send me on 10 days’ approval: 
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Examine these books for 
10 days FREE. 

McGraw -Hill 
Book Co., Inc. 
239 West 39th Street 

New York 

days of receipt. 

....Subscriber E. & M. J.? 

....-Member A. I. M. E.? 

| 
| 

Signed 

Address 

a 

If not a subscriber to ENGINEERING & MINING JOURNAL 1! 
or member of A. I. M. E., please give business reference in margin. 8 
Books sent on approval to retail customers in U. S. and Canada § 
only. J6-29-18 48 
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Tucson, Arizona Marquette, Michigan 

re 

a 
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Yuba Ball Tread Tractors. Yuba Centrifugal Pumps 

THE YUBA MANUFACTURING COMPANY 
Works: Marysville, Cal. Sales Offices: 433 California Street, 

San Francisco, Ca? 

SVOeNUeNEEDUAAAENOAOESOAEOEGONAOEOOEAUEAUEOOCASAUGAOCUSEAUGUEAUCUEAOSUSCOELOSONCUELOGOOEOEONEUOOOEOGLOCQSELENOCEONOUEAUEL COVEN OEUEOAAOERNSAeCUEENCNENOENttS SUAMULALALL NOEL UOUREARERELUELAAEUUEEAEEE EAE 

rE SSUCCUUUEESULOEESSEUDAOEESOGUAACGESSELUOUORECOAUECCOLAOGGEEEOUGOAEDOAUGCCLUEOCEELONGORELEAACGREEOUGERSOUAOASOEOOUORSDEOAOESEDUUAEGEOOOUESSOUAOCCEAAGAECEOA NOE 

DREDGES FOR GOLD AND TIN 
UNION CONSTRUCTION CO. 

604 Mission St., San Francisco, Cal. 

S AGENTS FOR 

NION CHURN DRILLS 
BOLINDER OIL ENGINES Bueprus Companp 

SUAGEAEEAAEEUEEEAULUEOAEOOECOUGUUENUAESUOSUOSEONEOOSAOCSOCELOCNOESAOCOOGUOUEONEOOUOOEEUCOOUSOOEOOSENSOUONOOONOOOOCGUOELUOOOUCEUEOONCAOEOUECAUCCAOECIUEIOCOI OTS 
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“HENDRICK” Perforated Metals 
for every purpose 

nm 

we 

Conveyor Trough and Flights. Buckets (plain and perforated). 
Stacks and Tanks. General Sheet Iron Work 

endrick Mfg. Co., Carbondale, Pa. 
New York Office: 30 Church St. 
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E. J. LONGYEAR COMPANY 
EXPLORING ENGINEERS 

Diamond Drill Contractors and Manufacturers 

Examination, Exploration and Development of 
Mineral Lands 

MINNEAPOLIS, MINNESOTA, U. S. A. 
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NEW YORK ENGINEERING COMPANY 
Specialists in Placer Mining Equipment 

Empire Prospecting Drills, Gold Dredges, Elevators, etc. 
Empire catalogs on gold dredges and prospecting drills give interesting details 
of what we have done for others, and what we can do for you. 

Empire placer mining apparatus is successfully used in all parts of the world. 

NEW YORK ENGINEERING CO., 2 Rector St. NEW YORK 
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McKiernan-Terry Drill Co. 
Manufacturers of 

Rock Drills Hammer Drills Core Drills 
Pile Hammers Atlas Jacks 

21 Park Row, New York 

TUGGACUUUREDOGUEAUGAUOEAONEUUEREUEOAUERELAAAEEEEEUOEREEUEUOREUUAUOURUUUOEERUAUERAUAAOOERUUUEEEUUUOSCUUAODEREAUUOEEROGUEEROUUEORAEUOEROUUUOCRAUUUU A EOEEEEETE 

Who Looks into the Earth : 
We test Coal and Ore land in any part of = 

North or South America 

Pennsylvania Drilling Co. 
Diamond Drill Contractors 

1812 W. Carson St. 2623 Whitehall Bldg. 
Pittsburgh, Pa. 

Phone Walnut 83 
OUDOVULUDSASNOGAAAORASALLLLUASAIODODEASDOONINNIL: = cay : 3 iy 253 iB 8 = 

HUNUVUADORDOLOAUUEESUOUAECEUUAAERGAUDUCASGEUUAEERUUUUAUREDUDUAGAELEUUGCSELUUNEAEEEOAUECROOOAOEEEDONOOEEECUGAUAEGUEAUNUGEEUUAOOGEOOOAUOCEEUEOAUOGOOUOEODN OTHE: 

Cheaper Cores that are BETTER 
Advantages that represent 30% increase in 
efficiency. 

DOBBINS CORE DRILL CO., Inc. 
110-114 W. 42nd St., New York 

3 Bpvannnannnncsanenncnaenaaeenaasyaanaaiian HUNGUUNENOONGEOAAEUNAEOUGGSUOOEDOOGEEUESELUOGGEOGEOUOGEAUGSOOGEOUGEEOGOUOUGCOLONGEOONDOOEEHOUGOCOUUEOAOCEUOAOGUONCEDAUCEDOOEROUCUCOUOUEEUEOOUAOOUEOUELET 

Was SCREENS OF ALL KINDS 

OQ 
Tel, Canal 1459 CHICAGO, ILL, 

Chicago Perforating Co. 

HUNUUUALOSUOOOEOEOEUEOEAEOUOSONSUAOSOLOEOEOEUELAOSSEOUUSUEUALUAOOEUOESGOLOEOEGOOAUEUEOSUEDGOCOUCUONSOSUEALGEOEUSOEUESOOAOUOUEANOEOEOAUAUAOOAUDAUOUOEONOEOUUUEUUENL: 

2445 West 24th Place 
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KROGH bones 
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The LOW SPEED at which the Krogh 
operates is a mighty important factor. 

Pulp and cther gritty mixtures WILL 
scour a pump; but the scouring is 

minimized if the speed is 
low. 

This is ONE of the rea- 
sons why the Krogh is the 
most widely used sand pump. 

May we send re u a KROGH 4 
SAND PUMP Bulletin giving |= 
ALL the reasons? S 

The Krogh Pump Mfg. Company 
147 Beale Street, San Francisco, California 
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Gas Producers—Mechanically Operated commana quai. inane teat 
JERSEY, is now being operated directly by 
the Receivers; their agreement with Walter 

° Wood, trading as R. D. Wood & Co., to act 
Hydraulic Tools as their Agent, having terminated Feb- 

ruary 2Sth. 
The Receivers are operating under the 

Wheel P resses, Etc. direction of the United States Court. 
UUAUREEDAUOAOGGEROULUGASONNREREREANUANGEOOOUOOOOEE All proposals, contracts, purchases, ship- 

ments, payments and collections are now 

Gas Holders Centrifugal Pumps being made by the Receivers from or at 
their office in Camden, N. 

1848 to 1884— J. W. & J. F. STARR. 
1884 to 1914—R. D. Wood & CO. 

Camden Iron Works, Camden, N. J. a 
Engineers, Iron Founders, Machinists sce ALFRED 3. MAJOR. 

Heulings Lippincott and Alfred J. Major, Receivers 
R 
Receivers 
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? FRENIER’S SPIRAL PUMP 
‘The most durable pump for elevating 

= = TAILINGS, SLIMES, BATTERY SANDS, etc. 

No Valves No Buckets 

= FRENIER & SON, Rutland, Vt. 
= AGENTS—Allis-Chalmers Co., Chicago, Ill. Stearns- 
= Roger Mfg., Co., Denver, Col. Harron, Rickard & 

Mecone, Sen Francisco, Cal. Frank R. Perrot, Perth, 
W. Australia. 

vvsuouusonnuassecsnousonsesscvouesseocacosssvseecvaueeseenevuoseseeeceeuunseeeocnueneesenusnsesengecucaseeenavauareeuuuiuactnuniunnnnninni 

P. H. & F. M. ROOTS CO., Connersville, Ind. 

Manufacturers of 

Rotary Blowers, Gas Exhausters, Water Pumps 
Vacuum Pumps 

SEE HALF-PAGE ADVERTISEMENT JULY 13 ISSUE 

New York, 120 Liberty St. Chicago, Peoples Gas Bldg. 
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PACKINGLESS ACID PUMPS 
AND VALVES 
For Chemical Solutions 

The Chemical Pump & Valve Company 
Perth Amboy, N. J. 

AULANSUUNGUUNEUUGEOUANOUUEEUUONDONAOUGUONGUOAGUOGDLOCUSONGUOOSOUCHOSEOOUOOELUOEEOOSOUCGOOUOUNCUDOGRUOOSUOEEOOCOUOCEDOOEOUOEUOGEUOCEOOCUOGOOOUEDOGSEONODOEDOO OER 
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‘“SHAMMOND”’ 
Power Plant Meters 

Accuracy at variable capacity and absolute 
reliability are essential features fulfilled in 

this design. 

Alberger Pump & Condenser Co. 
140 Cedar St., New York City 

Chicago St. Louis Boston 
TM Td 

MUANRUDUAGNNEONGNNUANORELUAUOEUOOAOAANEAUAEGDOLOOES 
SUT SOUTER 
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Ball Bearing Belt Conveyors 
Trump Measuring and Mixing Machines. 

Merrick Conveying Weighers for Belt Conveyors 
TT 

SOUUUULEUEEAEAUATU EET 

SU04S0AUEGNOYRNNALESUEGLOUSNAUUENONUSUDUGOAUONQNUUEONUEOGgAUUuGNOLUUUueNuaueauunnUuneaunnuAanenn 
oronto, Gutta Percha & Rubber, ‘Ltd. Birmingham, Ala., C. B. Davis Eng. 

London, E. C., Fraser & Chalmers, Ltd. 
Scninssaneineniaunaliasehentiimemnasnnednamesaapetenaaiaemesiiediinaiies 

The Conveying Wei¢gher Co. 90 West St., N. Y. 

UGVUGUUNEUAESUGNUONSUOOUOUGUOOGUUONEAONOOUELOAEOUGOOUUSUOUOHOUDOUOOUOSUCUOUNSOOCELUOOUOUGOUNGNOUNESOOSOUECOOOOCOUCSUOCNSOCOOUUGOURCUONOUNODOEEUONEOECONNNOOEE 2 
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2 ROBINS CONVEYING MACHINERY : : Btstent 
2 Our bulletins describe the successful solution of many mate- = 2 ce or 
= Tials-handling problems. Let them help you. = 3 soa 

3 ROBINS CONVEYING BELT COMPANY 5 2 Belt Manufacturers 

2 Salt Lake City, Newhouse Bidg San Fraacseo, Tee Gama ao = 
39 Ferry St., New York City, U. S. A. : 
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LEFFEL 
Turbine Water Wheels 
High Speed—High Horsepower— High Efficiency 

VERTICAL AND HORIZONTAL DESIGNS 

ne SLUCUUEUAOELAUAUEUGAEAEAEELOUEOEAEOEAEOEAEOEOUAEAAOEOEUOUAOOUCOEOSSAOUAAEOEOOUEOOOUOEOEOOUOUOOSOOOSOOOAUSOSOOODOSUOUUAEAOSEDEOUDNONOEONOGAOOONONAOOUNADNGLOGqS: 

What we can 
tell you about 
your gearing— 

that is if you 
use Nuttall 
‘gearing. 

The Nuttall records » 
always hold a com- 

plete list of every operation that 
was used in the manufacturing 
of your gear.—The size, pitch, 
teeth, face, type, buyer’s name, 

Single Discharge Horizontal Turbine Design 24. heat t t t, et reatment, etc. 
Wriie for Bulletin 54. 

THE JAMES LEFFEL & CO. 
SPRINGFIELD, OHIO, U. S. A. 

SALES ENGINEERS 

L. B. Dow, Inc., 79 Milk Street, Boston, Mas 
The e Colby Engineering Co., Inc., 70 First St., Weitiend, Ore. 
H. H. White, 378 Piedmont Ave., Atlanta 
William Hamiiton Co., Ltd., Peterborough, Ont., Canada 

Use registered gears, 
they are your safeguard. 

UTTAL 
PITTSBURGH = 
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Ss. Morgan Smith Co., York, Pa. 
Builders of HIGH GRADE WATER POWER 
EQUIPMENT for heads from 5-ft. to 600-ft. 

WRITE DEPARTMENT “J’? FOR BULLETIN. 

76 W. Monroe St. 176 Federal St. 405 Power Bldg. 505 Sheldon Bldg. 
CHICAGO * BOSTON MONTREAL SAN FRANCIS 

SQUAUUAUAAAACALLAUASEEDECUAUACREEERET AAA EEEEE EEA 

Wun Las 
Mill Drives . Turbine-Transmissions 
Spur Gears_ Bevel Gears _Worm Gearing’ 

FAWCUS MACHINE COMPANY. PITTSBURGH.PA. 
“HANUGEVOUSUOURNUUOUSOUSUCEOUUOUCUOUOOEOONUOUEUUCUUENOOOUGUOSUNEOONHOUEOOEOOCQOUGOECOUGUOUONEOOCOOUOUSEOUGOUCOCOONOOOCOUOOOOOOONCCOUOONOOEOOCLOCEOOOOOOOONIOOONIES 
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STEAM TURBINE CO. 
TRENTON, N. J. 

Builders of TURBINE MACHINERY, including Steam Turbines of 
all capacities for high or low-pressure steam and for direct connection, 
or for belt or rope drive. Complete Turbo-Generator Sets. Centrifugal 
Pumps for all Heads and Capacities. Centrifugal Blowers and Air Com- 
pressors. 

Write for special bulletins on apparatus in which you are interested. 

> How Much Does as Air Cost You? | 
CONNERSVILLE ROTARY POSITIVE BLOWER 

Especially designed for the economical and dependable delivery 
of air between } and 10 lbs. per sq. inch pressure for pulverized coal 
installations, flotation plants, smelter, cupola and furnace work. 
We are also prepared to quote on cyanide pumps. Let us send 
literature. 

The Connersville Blower Co., Connersville, Ind. 

Sjacsn0Uensd0ueg4Ueggccenseesuacavevaucenceesuevuuesguenccavcenueescesguenguesgceenuenncesnueaseesveeaveseecesseesgcevererueeavevaveecueescevscenneenceeuneenenaniig 
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For All 
Mine Pumping 
Requirements 

SAUSUUCULENEAAUAEAAUOSEEOUUUECUUASEEUUNEEEOCEEEUOOEOLAAUGSEEUOEESEUUEESOAOEEEOGOSURSAAEEDOUOCSEUOEEEOUG SCE EOESEUOEEEEUUADEEOOUOOEUUUOEEUAESEEOUOEEEEAAOE TEED 

Chas. C. Moore & Co., Engineers 
San Francisco, Calif. 

Complete pings Hele. companors 
Heaters, Purifiers, Valves and 

Power Plants all Power Plant Auxiliaries. 

TT 
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We specialize on 
single stage low 
po centrifugal 

whe Deming Company 
Salem 

ene are Pump & Sup- 

Y pbeli. ee Henion é he *‘Ajax.” capacities; 30 to a ape gallons per minute. Bolthoff Mfg. 9 5 14. Co. 
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Nok Mor Catalog 
TABER PUMP - 

295 Elm St., Buffalo, N. 
PER 5 ARS... AR conten beeen ntiDe 

re aaa 

UDCUUAADUUNDOUSLDAAASEAALUGLSOOARAEEUDEEIOEAL 
au a 4 



June 29, 1918 Buying—ENGINEERING AND MINING JOURNAL—Section 49 

ACTION 
QUICK —SURE—SAFE 

Because a “Vulcan” is fast, it creates action. 
Men have to hustle to keep up with it. 

VULCAN 

Yet there is no possible chance for accident. Vulcan 

safeguards against “‘overwind” and other dangers. 
Easily operated. Powerful and with inbuilt endurance. HOISTS 
For the past 65 years Vulcan Hoists have been the best. 
The best is always the cheapest. 

There’s one for your particular needs. Get in touch with 
our engineers. They’re ready to help you on your hoist- 
ing problems without obligation. 

VULCAN IRON WORKS 
1733 Main Street 

Wilkes-Barre, Pa. e 
Vulcan Hoist made for Lehigh Coal& P 
Navigation Company, Lansford, Pa. New York Chicago 

LIDGERWOOD 
MINE HOISTS 
The correct design, giving ample 
strength with no unnecessary weight, 
reduces friction losses to the mini- 
mum in Lidgerwood Hoists. 

They give the maximum 
rope pull for the power 
consumed. 

This means a reduction 
in your operating costs. 

Steam up Electric Built 
to 1000 h.p. in any size. 

Send us your specifica- 
tions; we will gladly 

furnish estimate. 

Lidgerwood Mfg. Co. 
96 Liberty St., New York 

Philadelphia Pittsburg Chicago . Los Angeles - Seattle London, Eng. 
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Get the Catalog about it 

Stroh Steel Hardening Process Co. 
Pittsburgh, Penn. 

ES 

an 

CALDWELL GEARS | 
are machine molded, which makes 
them more uniform and better pro- 
portioned. The teeth are molded from 
a single tooth pattern, the spacing being 
done by accurate machinery. 

A machine moulded gear is as near 
perfect as a cast iron gear can be made. 

H. W. Caldwell & Son Co. 

CHICAGO — 17th St. 
and Western Ave. 

1? York—50 Church 
t. 

Dallas—711 Main St. 
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Hoist with Air 
Chicago Portable Mine Air 

Hoists are very convenient 
for hoisting timber, ore, rock 
drills and tools out of shafts, 
winzes and stopes. Easily and 
quickly set up and knocked 
down, when and where 
wanted. Will lift up to 650 
pounds vertically with 80-lb. 
air pressure. 

Write for Bulletins 

Chicago Pneumatic 
Tool Company 
1032 Fisher Bidg., Chicago 

52 Vanderbilt Ave., New York 
Chicago P 

Branches Everywhere A-12 
‘ortable Mine Hoist at 

Capian Mine, Iron River, Mich. 
CONARADDDDANANDODANDAROAANNAADAEAOGUDAAAAANELACUEAUUNSUOUOOODASENCHUAEL OMe SUneUAGEDUE aU OUELEELES OETA LENE a 
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Single Friction Drum Electric Hoist 

HE Single Friction Drum Hoist here illustrated is an exceptionally 
rugged machine designed and constructed throughout for the most 
severe service. 

The comnts, unit is entirely self contained—the frame is of the solid 
box type, heavily braced and ribbed and proportioned to give the 
maximum of strength and rigidity. 

For driving these Hoists we furnish either Direct Current or Alternat- 
ing Current Motors. The Controllers used are usually of the drum type 
as illustrated. 

The English Iron Works Company 
Kansas City, Mo. 
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Play safe—make it a FLORY Hoist 
Another hoist may be as sturdy, may be as safe and may be as break- 
down-proof—But why speculate? Play safe—make it a Flory. 

Ss. Flory Mfg. Co., Bangor, Pa. 
New York City, 95 Liberty St. 

SHNGAAEUENUEUESUOSANEUOSOCNOAUSONOEOUOOCOOOOOSONDOEUONOOUOEOOOOEOOONOUNOOONUOOOONOGOGOOOOdOONONONOONOOeNOOONEHOR 
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Wuest Herringbone Genre 
Make 20 to 1 Reductions Possible 
Herringbone Construction ani! the Wuest Patent 
make wonderful single reductions possible. 
us tell you all about it - our descriptive matter. 

| The Falk Company, “Milwaukee, Wisconsin 

ONNAONSDONSESESUUEOTIES 
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TUANADANGNASOSEANANNOOOB LOANS 

ROBT. HOLMES & BROTHERS, Inc., Successors to 

: : DANVILLE, Danville Foundry & Machine Co., [ANNois. 

The consolidation of these two large plants 
means the manufacture of a more varied and 
extensive line of mining and other machinery, 
doubling the facilities of the work. 

UUHUDUEUOUEOUOCUUDOEOUUEROCSUONOOONNOENODIER 
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TOOL 
TRADE MARK- REG.U.S. PAT. OFF. 

IRON CEMENTS 
Positively stop all leaks of steam, 
water, fire or oil in iron, steel or 
concrete. 

JULY 4T# 1918 

They are easy to apply, harden 
quickly and make permanent re- 
pairs, proved by years in use. 

Every engineer should have a copy of 
our new illustrated instruction book. 
It is free. 

Smooth-On Iron Cements are sold by 
supply houses. 

Smooth-On Mfg. Co. 
Jersey City, N. J., U. S.A. 

Send for New — 

No16 Illustrated Instruction Book 
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SAUTE 

T. SHRIVER & CO. 

FILTER PRESSES 
826 Hamilton Street, 

HARRISON, NEW JERSEY 
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GARLOCK PACKINGS 
are Specially Adapted to the Severe Service of 

MINING MACHINERY. 

Write for Catalog. 

THE GARLOCK PACKING CO., Palmyra, N.Y. 
Branches in Principal Cities 
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CLEVELAND WORM GEARS 
Permit speed reduction ratios as high as 1000 to 1, For mining 
machinery Cleveland Worm Gears are the ideal drive. Our 
literature reveals many reasons for their remarkable efficiency. 

Write us today! 

THE CLEVELAND WORM AND GEAR COMPANY 
Cleveland, Ohio 
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IF YOU DO NOT FIND 
WHAT YOU WANT 

in the JOURNAL, write us and 
we will try to get it for you. 
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WHITE STAR COAL COMPANY 
The White Star Coal Com- 
pany, located at White Star, 
Harlan County, Ky., is using 
for general hauling a 12 in. x 
18 in. engine built by the 
American Locomotive Com- 
pany.. 

This locomotive has handled 
30 emrty cars weighing 2500 
lb. each over the following 
6000 ft. grade; 800 ft. at 3 
per cent., 3000 ft. at 4 per 
cent., 1200 ft. at 43 per 
cent., and 1000 ft. at 5 per 
cent. 

Th photo_.aph shows this 
engne on a 3 per cent. grade 

with 16 of these empties. It has just pulled up out of the empty hold which is a 6 per cent. grade. 

AMERICAN LOCOMOTIVE COMPANY 
30 CHURCH STREET, NEW YORK 

McCormick Building, Chicago, Illinois A. Baldwin & Company, New Orleans, La. 
Dominion Express Building, Montreal, Canada 

N. B. Livermore & Company, Merchant’s National Bank Building, San Francisco, Cal. 
Northwestern Equipment Company, Northwestern Bank Building, Portland, Oregon 
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Gasoline Locomotive Electric Storage Battery Locomotive 

Gasoline Locomotives, 2} to 20 tons; Electric Storage 
Battery Locomotives, 2 to 7 tons weight on 

drive wheels. Built in all gauges, 
18 in. to 56% in. 

Write for full information 

GEO. D. WHITCOMB COMPANY 
Main Office and Works: 

ROCHELLE, ILL., U. S. A. 

Double Shift— 
Same Steady Service! 
AT Laretto, Mich., the. Loretto Iron Co. 

use a PLYMOUTH Gasoline Loco- 
motive in stockpile work, running it 16 hours a 
day. At first they expected that frequent re- 
placements and adjustments would be necessary, but 
PLYMOUTHS don’t require much in that line; so, 
when work increased, the Company bought another 

PLYMOUTH 
Gasoline Locomotive 
as a regular matter of course. A repeat order is the 
best recommendation we know of. 

Many other Mining Companies, as well as hundreds of firms in other 
lines, are using PLYMOUTHS 

A PLYMOUTH Gasoline Locomotive might help in your business, too. 
Why not ask us for particulars now? Glad to furnish them; no obliga 
tion upon you. 

THE J. D. FATE COMPANY 
223 Riggs Avenue PLYMOUTH, OHIO 

Sales Representatives in all Principal Districts 
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PROSITE EE 

WELDING (DAVIS? CUTTING 
The Oxy-Acetylene process of welding and cutting in general 
repair work saves long shut-downs on account of brokep ma- 
chinery—saves broken machinery from the scrap heap—saves 
cost of repairs and new parts—and, above all, saves time in 
making repairs. ‘Davis Apparatus” Leads the World in 
Range, Efficiency, and Volume of pone’ in Successful Use, 
and was given highest Award at the Panama Exposition. Ask 
about it and its applications. 

DAVIS-BOURNONVILLE CO. 
General Offices and Factory Jersey City, N. J. 
New York, Boston, Philadelphia, Pittsburgh, Cleveland, Cincinnati, 
Chicago. Detroit. St. Louis, San Francisco, Seattle, Toronto. 11-A 
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OR _ efficiency 

you must have 

a car that will meet 

your particular re- 

quirements. It costs 

no more to have the 

No. 454-E best. 

Write today for our car Catalog. 

The Watt Mining Car Wheel Co. 
Barnesville, O. 
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| EASTON CARS 
The Easton Line includes 
everything required for in- 
dustrial Railways: Cars 
of all Types, Turntables, 
Switches, Track and 
Ties. Twenty-five years’ 
manufacturing experience 
is at your command. 

CATALOG 

EASTON CAR AND CONST’N CO. 
30 Center Square, EASTON, PA. 

NEW YORK BOSTON PITTSBURGH CHICAGO 

SEUPVUAUUOAIUSAAQOMIGOOUGOO0G0O0UEONADEOAAUNOAUUAUSUOAOOAOOUADEQOUESAD SOA SOLL ULLAL SAD ADR UNASANOAEDDOGEODOUUEEONOEELONOSONUOEEUOUONSEOUOUGEROUOGEEUOUSEQUGCEGUOCUGEOUOECEOUUGEUOUCGEOOUGCEUOGONEOOCROEOOEREDOSEESEOODEESONOERSOOONSEOOOEOOOOOEOOOED 

i 

Made of Asmor Plate | 
This Electric Loco- 
motive has a frame 
that cannot be sur- 
passed for strength 
and efficiency. 

Investigate Its Merits. 

Send for Catalog. 

iF Mine Cars, Switches, 

No. 6425 Electric Locomotive Cages, Turntables, etc. 

The Atlas Car & Mf¢. Co 
Dept. G. 1265 Marquette Road 

Cleveland, Ohio 
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PORTER LOCOMOTIVES 
Steam—Fireless—Compressed Air 

Without cost to you let our experi- 
enced engineers serve you in selecting 
the best haulage system as adapted to 
your particular needs. 

Write for Catalog 

H. K. PORTER CoO. 
1200 Union Bldg., Pittsburgh, Pa. 
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INDUSTRIAL WORKS 
LOCOMOTIVE CRANES 

pay their way by reducing handling costs. Have you our 
Catalog 108-N? 

INDUSTRIAL WORKS, Bay City, Mich. 
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Meeting the Labor Shortage 
ROM every mining section come reports of 
steadily decreasing man-power. 

Eventually YOUR mine will feel it. As one aid to 
meet the situation, please consider that the 

requires only one man to operate. 
much labor in car building, 
cleaning. This Dump Mone helps to increase output 
with a reduced working force. Write for Bulletin 170-E, 
and facts pertaining to your dumping. 

McCormick Wood Equipment Co., “§piz'“* Chicago 
We offer you ingpoyeomnenne and protection under 
Ramsay, Wood, Claghorn and other patents. 

Also, that it saves 
car repairing and track 

New York: Knoxville: 
Architects Holston Bldg. Bide, 

Pittsburgh: Denver: 
Union 1707 ; Bank Franklin Bldg. St. 

= 20 
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“Automobile” Cars 
“Trucks for cars now in use, 

complete = cars, will bet 
nished eq 
ney”’ roller Fearing 
she floating automontle type of 
axle. Your cars will then run from 
six to twelve months with one 
Gems. will run with half the 

ulage power of the ordinary 
equipment. One map can push 
12,000 Ibs. on a level track. Cars 
can run through water or sand 
without damage to bearings. In 
use in 1000 mines. All wearing 

axles, spindles, rollers, 
fully guaran for 
m date = shipment. 

w installing 

a! 

Parts, 
wheels, etc., 
one year 
Largest ore mines BD 

em.”” 
CAR OF UTAH CONSOL. M. CO. 

Whitney roller bearing wheels Sanford-Day Iron Co 
Knoxville, Tenn. 
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SAUERMAN CABLEWAY EXCAVATORS 
Dig, Convey, Elevate and Dump in one continuous 
operation. Send for catalogs on Cableway 
Excavators, Power Scrapers and Cable- 
way Accessories. 

= --* oa 
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SAUERMAN BROS. 
1138 Monadnock Bik., Chicago 
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‘‘Buff” Transits are the simplest and the most accura 
instruments made in the United States. They aaa 
recognition. Send for catalog 29. 
Buff& Buff nM.< Co. Jounclen Plain a Statin, Mass. 

0: $31 1. New York J Hudson Pennies Bids “46 De Ste. 
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PLAT-O 
CONCENTRATOR 

Suitable for all metals. Built in 
Single- or Double-Deck types. For 
either sand or slime concentration. 
Equipped with Self-Oiling Head 
Motion. Deck carried by six large 
Slipper Bearings, which are self- 
oiling. 
We also build Tables for Iron 

and Coal Washing Plants. 

Write for particulars to 

DEISTER 
MACHINE 
COMPANY 

East Wayne St., Ft. Wayne, Ind. 

Manufacturers of the well-known 

Deister Simplex Slime Tables, Deister 
Simplex Sand Table and Cone 

Baffle Classifier 
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Jigs, Screens, Sand and 
Slime Tables, Classifiers, 
Automatic Ore Feeders, etc. 

Manufactured by 

JAMES ORE CONCENTRATOR CO. 
35 Runyon Street, Newark, N .J. 
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Harbison- Walker Refractories Company 
MANUFACTURERS OF 

High - Grade Silica, Chrome, 
Magnesia and Fire Clay Brick, 

Dead Burned Magnesite and Furnace Chrome 
Chrome Ore. 

PITTSBURGH, PA. 
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SCI MEASURING 

C 4 ACCURAT= 
RELIABLE ALWAYS 

Tapes on reels for mine work. Send for Catalogue. 

2 JHE [UFAIN (fPULeE Ca SAGINAW, MICHIGAN 

Fegroved common patterns also Engineers’ Patterns 
an 

NEW YORK, 106-110 LafayetteSt. = 
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BERGER 
Monitor Transits and Levels 

C. L. BERGER & SONS 
BOSTON, MASS., U. S. A. 

td ssconeenseensoocsssuusonseesenececencsuuotsssssececececcocsucuessseesescgcecccoccsusuvsssscecesecooveuscuecsvvvaseeveecccacouosuocdvvseneeeenern Mn 

Buying—ENGINEERING AND MINING JOURNAL—Section Vol. 105, No. 26 

APOLLO-KEYSTONE 
Copper Steel Galvanized 

= 
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Highest in quality and resistance to rust. }Y # 
Unequaled for Culverts, Flumes, Tanks, me 
Roofing, Siding, Spouting, and all forms <P 
of exposed sheet metal work. Some 
We mauufacture a complete line of Sheet and Tin Mill Products of every 
description, including Black and Galvanized Sheets, Corrugated and Formed 
Skeets, RoofingTin Plates, Bright Tin Plates,etc. Write for full information. 

AMERICAN SHEET AND TIN PLATE COMPANY, Pittsburgh, Pa! 
TUANEUEATELAUUETESEETE TUN EREEEEEEE AA UEEEEEEEE EATER TESTE AAPOR E RESET AEE AAAs 
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Platinum 
Crucibles 
Dishes 
Electrodes 
Wire, etc. 

J. Bishop & Co. Platinum Works 
Refiners of Platinum, Gold and Silver _ 

Malvern, Pa. 
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Platinum in all forms 
for all purposes 

PLATINUM SCRAP PURCHASED 

BAKER & CO., INC. 
Murray and Austin Sts., Newark, N. J. 
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CAPPER PASS & SON, Ltd., "#" ENG. 

SELL B 
Soft Pig Lead, Ingot Copper, Antimon- 
ial Lead, Tin Alloy and’ Antimony Dross or Residues Containing Tia, 

Alloys ad Copper or Le 

HIGH PRICES PAID FOR TIN ORES 
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The Indiana Laboratories Co. 
Incorporated 

Hammond, Ind. Philipsburg, Mont. 

CHEMISTS, METALLURGISTS, ENGINEERS 
Shipper’s Representatives in Chicago District. We oper- 
ate pte Sampling and Analyticai Laboratory at Philips- 
burg, Montana. 
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ST. JOE CHEMICAL LEAD 
DOE RUN SUPER-REFINED 

99.994% Pure 

Mined, Smelted, Refined and Sold by 

SALES OFFICE: 61 BROADWAY NEW YORK 
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eLUATUNNOUNUUUNEOOOUGEOOGOSUOOGESEOOOUGEOOOOGGOUOOGODANAGOGUNOGGUOUOOOSSOAEDELOOOGEOUOOREOSOACGEOOCASEOOGGSEOOUGEEOOOGNEOOGGESOUSOEEEOOGORDOOOOGOUOOONSUOCGROUGEORS © <OUUUUUOUEDOUUOSSULGUSUSUOUGSEOUGGOHOOGNOEOUGGEEUOCONDUAGGEOUSOSUOOGGSEQUUUGESOUOESEULOGEDOGOESUUOUGEOUCUSSUOUGHOUNEOSUGEOEUOONEL OUAOUUURAUNEAOUOCEOUOCEROGEONOGE 

BUYERS OF ZINC ORES | 
CHARLES HARDY 2 THE NEW JERSEY ZINC COMPAN VY: ees 

55 Wall Street 50 Church Street, New York 
New York City 

Eiaveusasennovcnsocovaevonsuasengonacecsoeasnocsansseevenansen PU PT it suavacanacnenccoccuananscvongceoeeneeeonnnsnnnesonnd O T e Ss 9 C Oo n ¢ e n t T a te S, 

Residues, Tungsten, 
Antimony, Molybde- 
num, Gold, Silver, 
Tin, Lead, Copper. 

OUUNEUUAUGEOEUANOGGROGUGUUOOOORNEECOOUGEOERREEDOOGUUOUGREECOUOUOUGUUOREENEDELUUOUOROOEDEOOUUEUORAEEEEUUOOONEY eeeupcaeaeerees 

CAMPHUIS, RIVES & GORDON, Inc. 
Importers and Exporters 

Marketing of gold and silver bullion a specialty, advances 
on same. Pays mining taxes on mining claims, and other- 

ise represents mining companies at Mexico City. w 

Apartado (P. O. Box) aa Office 512-13 Mutual Bldg. 
. 

" Mines and NA, SOPPER = conan Arizona. I MOLYBDENUM | 

United Metals : Selling Company, WULFENITE 

We have developed a large body of ore. 
We have a complete concentrating plant 

running. 
We can deliver concentrates now or under 

contract. 
We can deliver Ferro-Molybdenum small or 

large amounts. 

Sivvvvvsvcvvvvveasasvais SUOUEUEUUUUAUAUEOREEEOUCUAUUEEAEEEAUUEUAUUUCOUEEUOUEANUUEEEEEEEETUUUUUGCREEODEEE EU OUEEEOEEEEE UATE 

He SUAAEEAAUAUERUAUUEOOSUU EER e ec CUEEEEAA ETE HUCUEOTOGUEUEUEAOUAGAAOCUEOEOOUAUAUOAOOEOEOUDODOEOOUEUNOOCOEOSUOOGORUEDOUOCOEOEOOUOEUCUNOEOOEOEOOSEOOEOEOEDOOOEUEOEOOD OAUEOEUOCUEGEUOOEOOEOEOEOOOEDOEOEOOOEDEN 2S 

: THE AMERICAN ZINC PRODUCTS CO. 
Producers of 

Sheet Zinc and Spelter 
Sheet Zine for Every Purpose 

Pennsylvania, Big Four & ee Rail Connections 

Smelter, Fort Smit 
Rall Dripping Springs Copper Co. 

Rolling Mill, Soseuenale, Ind, 303 Farwell Bldg., Detroit, Mich. 
SALES OFFICE: GREENCASTLE, IND, uw 

PUTT ES 

TS 

ULDOAENNOLOODODDEANOAEAAESUAEOODUNODOAERERODULUAUAUOEOSSEREAOROEDOAAAUAAAOOGGEDEAODOAAAADEASOONENONE 
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SU 
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fe NICKEL 
Shot—High and low carbon. 

Ingots—Two sizes, 25 lIb., 50 Ib. 
ELECTROLYTIC NICKEL — 99.80% 

Prime Metals for the Manufacture of Nickel 
Steel, German Silver, Anodes and all remelting 
purposes. Our Nickel is produced as Rods, 
Sheets, Strip Stock, Wire and Tubes. 

WONEL 
METAL 

(Reg. U. S. Pat. Office) 

We are SOLE PRODUCERS of this natural 
stronger-than-steel, non-corrodible alloy. 

Manufactured forms are Rods, Flats, Castings, 
Tubes, Sheets, Strip Stock and Wire. 

Send inquiries direct to us. 

THE INTERNATIONAL NICKEL CO. 
43 Exchange Place, New York 

SUTEUUEUELUE LADERA EAE USTODUEAEUAEUEASUETAEAGTAEAEAUEUAUUGOUOOSEOOEGUEUEOOUAGUEEAERSEUOOOEDOUOOONGOUEUOLOSUGUOUOELEOOEODODEOOSUEOUOUGOOOEOOOOUEOUOOUOEOOUOEOOEOOSOGUSUONONUEOUEDOGOOCUOOOEOODOEOEOOUOOUOLODOOUOGEOOENOUOONOOEOUIOND Sa usnvnnseenvuueenvsvueeusueesnateensuceeesnsceeseodusescueesvasuessuuueeggseeegguuseesscueesueucesucucensoceeggcucevaueceegnacesesuceussooroevscuevssuuesegsuity 

= SSUATEUAEAEAESEEEEEEEEECESELEEELEGEEEECEEEOEECEESOOOEUOOONOREOAOCEROOOOUHERAEOUOUAOU OOOO UU EEEUTEEEEOEAEOEDEESECEAREGEGUGODODEDOUEGOOEUOGCUERONOOOOOO NOOO SOOO ENEEOIES 

PRIMOS CHEMICAL CO. 
PRIMOS, PENNA. 

Cable Address: ‘‘Briquette,’’ Philadelphia 
Telegraph Address: Philadelphia 

BUYERS OF 

MOLYBDENUM, TUNGSTEN 
AND VANADIUM ORES 

MANUFACTURERS OF 
MOLYBDENUM, TUNGSTEN 
AND VANADIUM PRODUCTS 

All correspondence relating to mining propositions and samples 

should be sent to our Boulder Office, No. 8 National State Bank 

Bidg., Boulder, Colo. UUAUAUAUUUAOOUOUOUDOEDRERORAEAUREREARGEOOEOOGOSUGUUUGOUGUGOUGUOUOOOOOSREOSOROESNANUONOEAUENOGOOOUEG: 

SSUUUUNNDUAAHAEEDONEUOHELAAEDUAENUUUADUUAEDUAODUOEUANOEOGEOONSSUSELOODEDDOGOONAEUUGEUOONEUONNEOAAODAEEOAEEDOEODOES TUNE HUUORGAEEOUNGOSAUGAOGUGESUCEOOGOUCOOECUEGUGOUOGOUOEDSOUNSOUSUOEAOGUNEOOCUOOSOOEOUSUOOOOEEOOGUOEOUEONOUOEOOOUOCOUOOOOOECOUADOUUUOEOOEOOOOOCUOOOOEOOEOUNOUEOIOCIES 

= HANSOUOOLADUALGGUNGLOGEOUEOEOGEOUOOUOGEOUEOUENUAUNGNOGUSUEOUOOUGOUOGOONoONEObOOuOGEOuOGEOUOOGONuONeOLEOUOGeONuOuOGoOGoQOOOuOgoOeOoOuoOCoNooouenegnsgconeeqeqstay 

BEACH & COMPANY 

ORE SAMPLERS AND SHIPPERS AGENTS 
Supervise weighing and sampling of ore shipments to smelters. 

Main Office: 204 Boston Building, Denver, Colorado 
cece OFFICES: 

Bete lle, — Sand Springs, Okla. 
Checotah, Okl Argentine, Kan. 

Collinsvilie, Okia. Altoona, Kan. 
Henryetta, ‘Okla. Neodesha, Kan 
Kusa, Okla. Other points by arrangement. 

Leadville, Colo. 
eblo, Colo. 

El Paso, Texas 

SUOUUAUAUUEOREDNCUROAUUUEERUAAAOUUERUEAUOUOENONAE EOE [UHI Sd 

SSURTEEDEESESEESEREREAAGUAEECUREAOAGUOAAUAAEUUUOSEOOLEELEEESULEAUAEAULOGSGEASGSOEOOUOCOOCOOGUOUGUOGOOGOOOUU OOOO OEOEERORERUGEROOOOOGOGOUGUOANOGOERONOOOOOOOOOOO GOONS 

PHELPS DODGE CORPORATION 
_ 99 JOHN STREET, NEW YORK 

D. Ce.” 
ELECTROLYTIC COP P ER 2 CASTING ‘ 

te 

t 
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UUGUANREEAOORAOGEREGEOAUGGUGESERUAUUOGOOERERUGGOOGGESEOOUAAOAOGEEREOOUUOUGEEEEOUGAUOUGEGEEODAOOGOGREEODOAOOGUGERSEOUOUOOUGEREDOOAUGEGSEDOUUOGCOUANOCOOUOAOOONE 

ILLINOIS ZINC CO., PERU, ILL. 

tks 

Manufacturers of 

Selected Brass Spelter 
and Sulphuric Acid 

Rollers of 

Sheets, Plates and Strips 
ZINC in special sizes, squares and circles, cut to 
order. Erchers’, Engravers’, Lithographers’ and 
Battery Plates, Paper and Card makers’ sheets. 

ASNAGUUUUUOUUEEESSECOOOOOESSESESEALOOSGAOOOSEREEESOSGUNOOOEESSSOESESSSEESEOOSOOUEONINONODIT= 

W. FISHER 
203 Broadway, New York 

Eastern Sales Agent 
Telephone, Cortlandt 1981 

SP PUUOUEAUTUEEDREEEAUEEUAUUSEREOEOOUUUUEEROOUUUEOOEEDSRAAOUERSOGOEEUOUAUOUOOOSEOUUERERGREOEEAOUOOOGOOOOOUOCONONS SU PM CUOUUCEEOOUEOOAUEROUODERAOEOUAEEREUREODEOAUEEREAOERAUSRONAEOOOOOEOO OREO OUENOA IONE AAaMMOEES 

= 

sitios & Hegeler Zinc Co. 
La Salle, Ill. 

Smelters of Spelter 
and 

Manufacturers of Sheet Zinc and 
Sulphuric Acid 

Sheet Zinc for use in the Cyanide Process, Perforated so as 
to meet the requirements of the Mexican Custom Laws. 

VOCCETUEUEUAUURAEAUEAEUEAATATUEAAAADOEAOOEOEOEEEAEUAEUEU EOE OTO EASON GUEUEAU EDEN DENA UNDE 
SRAAAAEADAAUSAAREUEAUTEUEESOGURAEDOUSOUORER VSUEEOEEARAOERSEROAEAEEOOOOOUSEUCREUEOEOEOSOOEROU EAU EELO CEE SOROO ENON. OUUUUDGTOUAUUDODGSAQCUUOOEOUEEODONEEREROLOCOROROGOGUGEGGOGUOOUGAAUUONGGUOUOOOUUUUUUUEEUEOUOUOUUEUCULEROGEAUOOOUOELOOUEOEEOUOROOUGAUUOUUOEROOUEOOROOAOOOOUEUEEEDEENE 

SQUUOUHOUAUHONEAUUCAAUGEAOUGEAOUCGOUUOOOUGENOUOUOOUNOAOUOOOUNEAOUOOOOUGOOGUCOOOCONOUCOOOGOOOUGGOOLONOUoNOdUuedOuoOOUoCAboeNdUoeOduoeNduondueedOdueddooedodoeattttess 

South American Antimony Ore 
For Prompt Delivery 

= PHILIPP BROTHERS, Inc., 29 Broadway, N.Y.C. 

Ce POGDAUUDDAGSRADDANASREAUOSRAUDOGOOEROOEUAOGAEGEOS 

UMEDA UEEE TOD EEUUEEATEEUEEEUEREEEEEEEEEEAEEEODEAAGAAUAAEAOAECAA EAA AAT 

: The Hegeler Zinc Company 
and Manufacturers of 

Sulphuric Acid 
DANVILLE, ILLINOIS 

= auensaensonnvennnsnensesnsennvennucovevenovenanenonsenensorenesonsocnsenovennnseseveneceneneccvsesevsnonocsnsennvenanscnasesennonaniia 

Smelters of 

ne 
eee REAATUAETTTUULLEDNA TENET 

SUARUAUAUUEROAUUUUOSEAOUUUUUEOUEAUUUEERULA MEETS 

SAUAAHUUAAUAEAEEUEAAAUEAUEUUGUAEANEGUEAEAEULEAA EEN ENAEANAUAH EAA TEA EAA EAHA AANA NAA HeHe UNA AeeHeNeN AN NN, 

BUYERS OF 
Tungsten, Molybdenum, Vanadium, 

Chromium and Manganese Ores 
and other rare minerals. 

VERNON METAL & PRODUCE CO., Inc. 
25 BEAVER STREET, NEW YORK 

UUEONOnsaueauasnevevusunuodveevsvsvsuunsvensvsvoccueeceevvvssouuevonnvssusocucvenenssusouovevevavvussuscessesvsqsouseeceesvvovsueceeevessooourseseennsnuns 
UU SUUGRAAUAAGAGEOGEGUROAOUOODUDEUUEOAEEU EOD eneeder 
=! 

SAUUAUANEEGEELEAUAAAAEGOPAEAUEAUASOREAEREREUEUUGUAOEREEREUUAUOOGEEEEEOOODOUUOGESSOSESOUOUACUEEEEEDEOUGUUCUCEGREDEOEDOOUNCGOUEEADOGOAUOOOEEEEEEEODO OOO EAEEDE EES 

PENNSYLVANIA SMELTING CO. | 
Purchasers of 

SILVER & LEAD ORES 
Office: Pittsburgh, Pa. 

ES 

Works: Carnegie, Pa. 

UL SOUUUNNNanRNRaaaaaaaUaaa 
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L. VOGELSTEIN & COMPANY, Inc. 
: 42 BROADWAY, NEW YORK 

Buyers of Ores, Bullion and Metallurgical Products 

Sellers of Copper, Lead, Tin, Antimony and Spelter 

Sole Eastern Selling Agents Bunker Hii/ Pig Lead 

UUUUAUAUUEOERERDRAOOOUOOEOOOUOOOOONOOOOAE UGOUNCUUNEOONUNOUUCGDUAUUECOOONUOERDUANLOEOAECAAONDUNGEAEAAEEOUGOONOANGAUAGENOAUUAOOEOOEbAcoceauOO NO NOoOuOeD 

| Bartlesville Zinc Company, Bartlesville, Okla. Collinsville, Okla. 

: Purchasers of Zinc Ores | 
: ‘PRODUCERS OF : 

: Prime Western and Brass Spelter : 
: also : 

|. Sian Be Intermediate and High Grade Spelter Zinc Oxide 
SOLE AGENTS ———____—_-_ 

American sa Co., Ltd. 61 Broadway, New York : 

AMERICAN ZINC, LEAD & SMELTING CO. a 
Purchasers of 

Zinc and Lead Ores 

Address 1012 Pierce Building, St. Louis, Mo. 

Exploration Department for the purchase of 

Metal Mines & Metal Mining Companies, 55 Congress Street, Boston, Mass. 

ST DT OUUDERDEDUNSOGDSEDEOUAOAOOEOSUAUDOUAGGASOROEDOOUAUONOEEOEOOON UAUONSDOUUUAOUORGEEELOUAOEOEED VOUAEUDEELAAUGERESUDDAOGGUNGERODAAUGNORSEREOOGOEEEAEOUA GOL UUUAEROUUUEAUGAENEDEAO AANA AUEAUUASUURELOLEATELEOU OUUORORENEOOOOENAEE PT MM LE 

SUNTATADLADEAAEAEEAATAAADAAS UAE OSAESO AAD UAET AOE AOAOUGUDAAEAAEOUEEEUAEDU OAS UES U OE UAS EOE MUUAANEDEADOOOAUOGOEREAEUAGONORSOAOEOOOND DOAUREEDLAAAAEEOOAUUAE UUGUUEUUDOUUDEOUUREEEEOOEEAEULL PUCOCUEGG EU EEDEENANEL AUUANARANDUAAOGEOSDRGUUOOGEESRODOOOOOEOEDOLINE UUNUUUAAESUAUEREUUOEEDEAEODEDOGOOOAUOUSOONEOY! 

: Balbach Smelting and Refining Company 
Ores 

f Concentrates 
Bullion 

Residues 

Buyers o Containing 

' Gold, Silver, Lead and Copper. Electrolytic Copper Refinery. 

NEWARK, . Established 1852 NEW JERSEY 
SHA HRUGUanvenauendauuvsuucvvdcavscevssoeevsnovsscvancevsceevgusuvncnsgncsnvocevneevaneaggenegniy ME unuueunuannuennvangeannnannuengnennenanaeasnennaggnenauasuusgdueancescecaccavgvavevavnaniangnen wuvvunnanuuvenuavenuacennaeannneennieeaninnnany ennvucacuueuguaasuuuneentneananaaaneeenstanin= 
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Irvington Smelting 
& Refining Works 

Formerly Glorieux Smelting & Refining Works 
Buyers, Smelters and Refiners of 

Gold, Silver, Lead, Copper and Platinum Ores, 
Sweeps and Bullion 

Manufacturers of Copper Sulphate 

i 

American Zinc & 
Chemical Company 

Langeloth, Penna. 
Pittsburgh Office, Oliver Building, Pittsburgh, Pa. 

Manufacturers of s 
Irvington, New Jersey 

Lehigh Valley R. R. connection 

New York Office, 

CHARLES ENGELHARD, Hudson Term. Bldgs., 30 Church St. 

HUUUALEAUTOEEUENUEGUEOEENEOUOGUANEGUOOUGOUENENUEOUEOUOOCOUOOUEOUOGEOGEOOEOUEGEOUEOUGOUODEOUOOUEOUOGEOUEOUEOUOGEOUEOUEOEOGEOUUOUEOUEGEOOEOUEOUEOUEOUeONeOGuONUueNtTE 

Spelter and Sulphuric 
Acid 

Zinc Dust and Zinc 

Oxide 

Buyers of 

Zinc Ores 

CECEEA TCT 

SHUUUAATAUAATUAOUAUOSEAEDAAEDAAESU UAE A ACAD OUEROOCUOADUAETAOGAEOEETOSESOOSOEOSOEOAEOOEROO OEE EEU EEO 

ie EUARUAUUEOUUAOAGGEEEEOUUUCEORUSECEROOGUOURESEDOOOOGEOEEREOUOUUUUUEREEEOOUEUOOOODSSOEOUOOEEDDEDOOUUOOGOEEREOOOAOOGEOEOEODOAUOONEREOEOUUUOEREOOUOOOOUONEOUNEAEE 

The Consolidated Mining and 
Smelting Co. of Canada, Ltd. 

SMELTERS AND REFINERS 

Purchasers of 

Gold, Silver, Copper, Lead and Zinc Ores 

Tadanac-Brand Spelter, Copper 
Pig Lead and Bluestone 

Sole Agents 

The American Metal Co., Ltd. 
61 Broadway, New York 

Offices: 

Smelting and Refining Department 
Trail, British Columbia 

Eastern Sales Office: C. P.R. Bldg., Toronto, Ont. 

OUGUEUGUUUUCUCUGERHUUOUUOOGSONESODOGOOUCUSERESUUAGUUCGEEOCUOUOUCOUOEEEEUOUUGUGEREERESOOUOUGGOEOEOOEOUOOGOOGEEEOEULOUUUOCCORECEOUUOOUGESEREOUOOOOOEROOUUEEEEON EHO ES 

DU 

SRUUAVAALANTLAAAEEEDEUEE OA AAEREEUCOEUEEDOAUEO AAU AEEEEU AAA AAEEUA AGERE = aul 

ie 

Ledoux & Company, 
Inc. 

New York 

Sample and Assay Ores 
and Metals 

aa Independent Ore Samplers at the port of Neg York 

Having representatives at buyers’ works we receive, weigh, 

sample and assay consignments, representing the sellers in all 

transactions. We are not dealers or refiners. 

Laboratory and Office: 99 John Street 

STOUEUELAGNGOEUEAEOOUOEOEOEUEUSOEOOOOEOCODOSUOOOCOSOOOOUUOOEOEOSUOAEUOEUCONUUCOCOSUEOOOOEOEOSLOUOGOSOEUOGOSOEOEOOUOESUOSOSOOEGEDENOUOGOOOCOSUNOONOEOTOOOOOOEOOONNTE 

i we UUTOOAEREREOUOUNAOGERSUSDOAUNOOREESHCUOUROGUGUSESUDCUOOUUUEGESEUUOUEOORERESOEOUUUOCEEROESEOOOUUUOCEEEEUEEOOUNSUGEESUCUOOOUGOREEEEOOOROOOEEEEOAEANOEEREOAEENENNS, 

LUCIUS PITKIN, Inc. 
Chemists 

Weighers, Samplers and Assayers of 

ORES and METALS 

We represent sellers at the receiving works and 
take full charge of their consignments. 

a 

: ADDRESS: 

47 Fulton St., New York City, N. Y. 

HASUEEULAUUUDEEEOUAOEUOOOEGUOEROLOGEREEDELOUGGEOUUUUUODEEOOUGUUAGUUEUAOGLOUOGOEEEEOUUOUAUUONEOEDONOEOOOEND 
SOUUPUCPUVETUAUESEEUUAADUONEUUUSEDONEAERDUGUUAUOOREECUUAUOEEOUGEUAUOUOELAAEDAEEGOAEO UO UEOOODODOG OC UEEDOEEEEEEE 

LUULLERAAANAAOOUUOTAUSUELUCUUGEGEEEOEROUGESEREOUOUOUUUGUOUAUOUUULCULOOUEERESEOCASGUOSERAEOOOOOOOOCEEORESEGEOOEE: 

SRROUTUETANANLAEANCUELECUEOEEOEEOCOEAECOEOEOUCOETEEGECUEAEAEUOCAEUAEUECOELERAEEOETOCOEODEUOEUOOOEUOCOOOUUEEOEUOEOECAOGOEEOOGOSOEOEDOEUOOUCLOCOEOEUUOUEEOOONOD EOE 2 UNGUADONEOUSUOEOOUCUUEONGOUSUOEDUGHOUGUODUOCUOCUOOUONGOEGOUGOOSUOOOEOOOCOUCCUEUOOEOGDOOEOOEUUOUOEEUOGUEEOOEOUCEUSEOOGOOCOUCOUOSUOEOOGOUGOOEOONOOEOOEUOEOEOUOOEES 

Cyanide of Sodium 96-98% 
Cyanogen Content 51-52% 

“Cy aneg g” 

Sodium Cyanide 96/98% in egg form, each 
egg weighing one ounce. 

The Roessler & Hasslacher 
Chemical Co. 

100 William St., New York, N.Y. 

"Mann wee Works: Perth Amboy, N. J. 

He 

If you are a shipper of Ores, 

ORES Metals or Alloys and desire 

METALS to sell your material in the 

ALLOYS United States, it will pay 
you to send us a complete 

description of your product 

with full terms of sale. 

C. W. Leavitt & Co. 
Selling Agents 

30 Church St., New York 
Cable Address: ‘‘HUGSCAM”’ 

Established 1882 

SSUNEUONEEEUAAEOUEEEOUOADOEODUDGOUAUEOECUUUEEUUUEOUGOOEOEOAOROUEEONCRDRUELOUUUOODOODAEOODEOUNUOEOEE ODEO ONO 
ANEEELOUUAUNEELOCSEDOOOUNEEDUONEEOUOGEEOUOSUOUNEESDOOOOOOUOUOOGUUOOUAGOEUONOUOCOLOOTOOEEEEROSEUOEEOOONE LULEUUENGUGGGUUOUENERNCUCUUUAUOUGUGEONGUOOGOGUGNOUORUOGOOUORUROUOUUGROCEOONULELOCAOCLUUEEEEOSERECUGOOEEEEEUED 
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International Smelting 
Company 

New York Office 42 Broadway 

Purchasers of 

Gold, Silver, Copper and Lead Ores 

Smelting Works Ore Purchasing Department 
International, Utah - : Miami, Arizona 618 Kearns Building - Salt Lake City, Utah 

Refineries 

Raritan Copper Works i Perth Amboy, N. J. 

International Lead Refining Co. East Chicago, Ind. 

UUNUAUANAOUEDUOGUEOSUSURSSUUDODEDDDSSUDOOUSUAONSSDDOEOSUSSUUOUOUUSHSOOUUUSEROGOUODADSUOODOQOGUUANEUOONUUSNSDOUNERSROUGUOUEDEDUODOUUGUGUENGDOONDULDNGDENDODOGUOREDEDUDODODONNEDDOOREDDODDDOUONUSORGDOOOOODOOONEENOOOOOUEREOEOOOOERE 
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a 

bes 

United Metals Selling 
Company 

42 Broadway, New York 

European Agents: 

Cc. S. Henry & Company, Ltd. 
12 Leadenhall St., London, E. C. 

Electrolytic Copper N EC & BM Brands 
Best Selected Copper ABS &MA Brands 
Pig Lead—tsiConeaing International (I.L.R.Co.) 
Electrolytic Zinc Anaconda Electric 

Highest Grade and Purity 

Selenium, Arsenic, Nickel Salts, Tellurium 
Copper Sulphate 

ANNUNUOUODONSDODUAURNDEDAREOAGUASULUSEOUASOAEOSAUOGOAASAOOAOERAAEDAAUAOOAADASUECOUHUSDOEUAEEOMSSADAAURSEOUAEOULUAUOOLOSEOOOGEUGSEOOGEUOOEHOOEOOCOOEOOEOOEREOSOGEROOESOSEEUOSEOGSOGUOOOOUOGUOODOOEDORESDSOOOOREDOOEHOUOOOONOLY 
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THE 
GRASSELLI CHEMICAL CO. 

CLEVELAND, OHIO 
Guardian Building 

NEW YORK, N. Y. 
Eighty Maiden Lane 

The 
American Metal Co., Ltd. 
61 Broadway New York 
1625-33 Boatmen’s Bank Bldg. ° 825 A.C. Foster Bldg. 

ST. LOUIS E DENVER 

Buyers of 

ZINC ORES 
ZINC CONCENTRATES 
IRON AND CUPREOUS 

PYRITES ORES 
CHROME ORES 

Producers of 

SPELTER 
ZINC DUST 

SHERARDIZING ZINC 
CADMIUM 

C. P. ACIDS 
Cc. P. AMMONIA 

HEAVY CHEMICALS 
for all purposes 

DYES AND COLORS 

Buyers of 

Gold, Silver, Lead, Zinc, 
and Copper Ores, Copper 
Matte, Copper Bullion 
and Lead Bullion, Molyb- 
denum Concentrates and 
Tungsten Concentrates 

Producers of 

Gold, Silver, Copper, 
Lead and Spelter 

AUOTUUDDOULUUEEULEUEUAUEREAOOEOUOGEETEAOGEOOOUAOEOEOONEEEUOEGDOGEOUGEOOESOUOEEEUOUAEOOUOGOESOUOGOGEOGCOUUSEOOOSEROOUSCGOUUENTDOOOEOEUOOESEOOGOGSOOUOGSOOGESOOOGOUUOOCOUOUOSOUOGEOOEOEEOUONGEOOUEEDOUOGSSUONOOEUOONSAOONOONONONOOD UVUUADSEAEOUUUOORDEAOOAAOUEDEDUDUAUGERESERODODUAUUUOGRDREDOGUOGRUDOOUOUGSESEROEAUOUGOOORODEDEDOOUUGOGREDOOOGSUDUDUUUGEESSOEOUOOUGOOGGOUOOOOGGOOSEONUS008S000000000080000U00000SEODNOUDOUOORSDOOAUOOSERSESUUUUGESEEDEOOOOUEESOOOOEE ALLAAAAAAGELOGUSESCEOUOONGT SUSUOAAANEESUDAUOGOOEGGGNSSUUUEOEASOVESESEOUOUGUGSUNOESSEOGGUGOGESESSSSUUAESSOAOGESDSUOOUEOSEOOOGUGUGEEEHUNGAEDELEOROUEGEGULOUGEEEELOEUSOECEESOUUELSELOOOCOEDESEOOGEEA CDOUUGEECHEUGOGEERUOOOEOEAEEEAD 
PTT Ud FHOUDUAUASEONDOEANOUOEOEOAAENOEGADAOOUONOUOOOECOEOEOOGEOOUOEOEOEUNOOOEOOOSOUOOEOEOALOOOOUEOEOOOONONDSOOOUOOEOOUSUOLOEOOOSOOUAOOSOSUSOUOUEOEOEOSUAAUOUEOOUONBADNRIES 

United States Smelting 
Refining & Mining Company 

55 Congress Street, “Boston, U. S. A. 

Buyers of 
Gold, Silver, Lead, Copper and Zinc Ores, Matte and Furnace Products. 

Refiners of 
Blister Copper and Lead Bullion 

Producers and Sellers of 
Gold, Silver, Lead, Copper, Spelter, Zinc Dust, Arsenic, Cadmium and Selenium. 

Operating Offices: 
912 Newhouse Building, Salt Lake City, Utah; Kennett, Cal.; Goldroad, Arizona; 
Eureka, Colorado (Sunnyside Mining & Milling Co.); 413 Republic Building, Kansas 
City, Mo.; 120 Broadway, New York; Pachuca, Mexico (Real del Monte Co.). 

Selling Offices: 120 Broadway, New York 

United States Metals Refining Company, Copper Smelter and Refinery, Chrome, N. J. 
importers of Copper Ores, Mattes and Bullions, 120 Broadway, New York. 

United States Smelting R. and M. Exploration Company 
For examination and purchase of Metal Mines, 55 Congress St., Boston, Mass. _ District Offices, 120 Broadway, N. Y. 
1504 Hobart Building, San Francisco, Cal., Newhouse Building, Salt Lake City, Utah; 514-516 First National Bank 
Building, Denver, Colo. 
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NATIONAL, ZING COMPANY 
Works at Bartlesville, Oklahoma Springfi eld, Ill, and Argentine. Kan. 

NORFOLK SMELTING CO, Inc 
West Norfolk, Va 

AUGUUGUUNERUOUEDOOOGOUUAGODOAOUESUAUERELOGEGEOUAGGGUUOCGOUOUGGUUEGOUUUUGEDUGOCGHUOUOEGDUOGEOUOUREOUOEEOOUOCGEOOUGEEOOUOEEOOOCSEOOGUGEDOGOEECOUGGOUUGGOEOOOGHOUUGREOUUUNEOOOOEEOOOGEOOUGAMAOODEDONORSOUOEOEQOGOESOOUSSLOQODGUONGGEOOOSSOOUSENOOOGEOOUEROOONOCEOOONOUOGD AULEOCUSUUALONOEOEOOANGEDUAUELLAE ODT 

American Smelting & Refining Co. 

Gold 
Silver 
Lead 
Copper 
Zinc 
Cadmium 
Bismuth 
Thallium 
Selenium 

Blue Vitriol 

UALS Producers of Refined 

Sales Office: 

EQUITABLE BUILDING, 120 Broadway, New York 

z 
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rs 
UNITED STATES 

Alaska 

Storm, L. W. 

Alabama 

Pickering, J. CG. 

Arkansas 
Everest, H. A. 
Le Vasseur, Charles 

Arizona 

Alsdorf, F. C. 
Allen, Roscoe F. 
Bjorge, Guy _N. 
Botsford, C. W. 
Bradley, D. H., Jr. 
Burch, H. Kenyon 
Clausen. Carl 
Cole & Co. 
Colvocoresses. Geo. M. 
Dunning, Charles H. 
Flagg, Arthur Leonard 
Gemmill, David B. 
Greenridge, S. M. 
Holt, Elgin Bryce 
Hopkins, Vv. 
Jenks, T. H. 
Mitke, Charles A. 
McBride, Wilbert G 
McGregor, A. G. 
Miller, Hugo W. 
Mohave Assay and En- 

gineering Office 
Scotland. Peter B. 
Smith, A. Y. 
Smith e Ziesemer 
Snyder, Blanchard M. 
Spence, Harold C. E. 
Stramler, A. P. 
Stevens, Blamey 
Thomas, W. 
‘Timmons, Colin 

California 
Anderson, A. P. 
Anderson, W. J. 
Arnold, Ralph 
Bjorge, Guy N. 
Boutwell, John M. 
Brayton & Richards 
Bridger, Geo. F. 
Brockunier, S. H. 
Burch, A. 
Caetani, G. 
Carpenter, A. B. 
Chidester, Walter B. 
Clark, Baylies C. 
Cranston, Robert E. 
Evans, Burr 
Dakin, Fred H. 
Dennis, Clifford G. 
Farish, John B. 
Garrey, G. H. 
Gibson, Walter L. 
Grant, Wilbur H. 
Haas, Herbert 
Hamilton, Beauchamp, 

Woolworth, Inc. 
Hamilton, E. M. 
Hamilton, W. R. 
Hanks, Abbot A. 
Hershey, O. H. 
Hodges, A. B. W. 
Hoffman. Ross B. 
Holland, L. F. S. 
Hoover, Theodore J. 
Autchinson, Randolph B. 
Innes, Murray 
James Co., G 
Jones, C. C. 
Kennedy, E. P. 
King. Frederick Gilberts 
Kinzie, Robert A. 
Lavagnino, G. 
Lindberg, Carl O. 
Locke, Augustus 
MacBoyle, E, 
MacDonald. Bernard 
Merrill, 
Merrill Metallurgical Co. 
Morris, F. L. 
Mudd, S. W. 
Myers, Desaix B. 
Neel, Carl B. 
Nevius. J. Nelson 
Pomeroy, Wm. A. 
Pomeroy & Hamilton 
Plate, H. Robinson 
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Schroter, G. A. 
Scobey, Jesse 

Shipp, E. p Maltby | 

Skinner, _Bdmond N. 

Royer, Frank W. 
Schmidt. Henry C. 

tl : Hi 

New Mexico 

Collin, Henry A. 
Foster, Lewis Erwin Soeburs: Persifor G. 

Steele, Heath 
Stuart, James & Cooke 

Stebbins, fp my w. 
Sturtevant, Charles F. 

Rensselaer H. Reed, Avery H. 

“ Laboratories, Thayer. Hextna Holden 

Thomas, Kirby 

Ward, Howard. 

Wilmot, H. C. 

Vivian, ” Godfrey 
Wartenweiler, 

Co. 
Welch, Max J. 
Wethey, Arthur H. 
Wilding, James 

foes, Hate Massachusetts cane Ma: foe -~ Watson, William 

Weed, Walter Harvey 
Weeks, ‘oT yee 

Westervelt, W. 
Whitman, Alfred R. 
Wilkens & Devereux 
Worth, John G. 
Yeatman, Pope 

Medien. Ww. Spencer 
Jones, William F. 
Keedy, Dyke V. 
Locke, Augustus 
Packard, 7 A. 

Wiseman, Philip 
Wrampelmeier, ' 
Young, E. J. Brodie, Walter M. 

Brown, Thomas E. 
Bvell, Lioyd T. 
Burdick, Charles A, 

Burrall. Fred’k P. 
Carr, Homer eS 
Channing. J. 
Clark, Allan az. 
Clark, C. Dawes 
Clements. J. Morgan 

Rogers, vy ee 

Bancroft. H. Van Law, Carlos W. 

North Carolina 
Burlingame, Walter E. Tucker, A. W 
Butchart, W. A 
Cazin, Franz 

Chase, Edwin E. 

Cohen, Louis 
Collins, soormp E. 
Davis, Louis L 

The 
en “Marshall D. 

Fesing, Herman W. . . 
Keon & Warter Constant Co., C. 

Cox, W. Rowland : 

Dakin, Fred H. — 
Dorr Co., The 

Sperr, J. Dana 

Bates, Mowry 
pesten. Geenpe E. 

iat. ae 
Fohs, F. Julius 
Gardner, James H. 
Hager, Bates & Kemp 

Dwight, Arthur s. 

Erdlets, Jr., or B. 

Farish, “George E. 
h, J. W. 

a See 5. McCarty. Edward P. es Mines Efficiency Co. onergan, Jay Longyear Co., E 

Parker, AES A. ; Piers Horace B. Fohs, F. Julius 
Frame, James 

Allen, Roy Hutchins 
Anderson, Glenn Gill, Philip L. Reid, Walter L. Grugan, Justice 

Baillie, Frank S. 

Rickard, Stephen FE 
i A: 

Filmer, Wm. W. 
Melzer, Emil 
Swartley, Arthur M. 

Copeland. Durward 

O'Keefe. E. C. 

Kinnon, Wm. H. 
L’Engle, E, Fleming 

Vasseur, Charles 
Millar, Howard A. 
Rakowsky, Victor 
Ruhl & Stewart 
Sansom, Frank _W. 

Root & Simpson Hammond. John Hays 

Roller, Arthur H. 
Sayre. Robert H. 
Schafer, Louis 
Shaffer & Co., W. L. 
Van Wagenen, H. R. 
Ward, William F. 
Wilfiey. Clifford R. 
Wolf, Harry J. 
Wood Ore mans Co., 

Hatch, "Edwin 
Henderson, H. P. 
Holden, Edwin C. pow é = Pennsylvania 

Ayres, W. S. 
Chance & Co., H. M. 

Hutchins, J. P. Demming, ‘H. ¢. 

Doak, Samuel E. 
Dubois & Armas 
Fuller, John T, 
Garrey, George H. 

Hutchinson, Edward S$ 
Kennedy, Julian 
Linton, Robert 
Payne, Henry Mace 

Son, Samuel 

Laboratories, i ae 
Jordan, Edwin C. 
Klepetko, Frank 
Knox & Allen 
Kunz. George F. 
Lamb, Mark 

Le Fevre. S. 
UK Cc. : 

Connecticut 

Semple, C. Carleton 

Maxwell W. 
Anderson, Glenn 
Barker-Wilson Co. 

deSallier, Rene 
Higgins, James E. | 

i Laboratories 

Tanner, W. Lee 

Washington, D. C. 
Lindsley, Halstead 
Lindsley, Thayer 
Linton, Robert 
Lloyd, R. L. 
Magnus, Benj. 

Sturges, T. B. 
Ereicl, Milo W. Worth, John G. Put utnam, Henry R Lewis & Walker Seward. John 

Spurr, J. Edward 

Rohn, Oscar 
eo ~~ South Dakota Motter, W. D B 

L Clark, Allan J. 
Frame, James 

H. H. Nicholson 

Pierce & Skogmark, Inc. 
Poillon & Poirer 
Raymond, R. W. 
Richards, George M. 

Burbidge, Frederick 
; Southern Minerals Co. 

a Torbert, James 
White, Rush 

Carpenter, E. 
Cox, Augustus D. 
Duncan, Lindsay 

Fox, John M. 
Hale, Fred A.. Jr. 

Cameron, George W. Clapp. Rolla E. e 
Camphuis & Rives * “Alexander P. 

Rogers, Mayer & Ball 
Rothschild, C. 
Rowand, Lewis G. 
Rutherford, Forest 

Fuller, J ohn T. 

Long. “Frederic H. Spencer & Co.. L. B. 
Symmes, Whitman 
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ers. ut lis 

Adkinson, Henry M. 
Associated Geological 

Engineers, The 
Bardwell, A. F. 
Black & Deason 
Blood, George D. 
Carlyle, E. J. 
Cowan, Charles 8. 
Clapp, Rolla E. 
Clark, I; C. 
Cowan, J. Asher 
Custer, A. E, 
Dubois & Armas 
Fitch, Walter, Jr., Inc, 
Frank, Alfred 
General Engineering 2 
Hendrickson, Wm. H. 
Johnson, Maurice M. 
Krumb, Henry 
Kirk & Leavell 
Larison, E. L. 
MacVichie, D. 
Officer & Co. R. H. 
Pembroke, Earl R. 
Sears, S. C. 
Union Assay Office, Inc. 
Van Winkle, C. T. 
Van Wagenen, H. BR. 
Wilson, W, A. 
Wilson, oer. Benton 
Winwood, Job H 
Young, Jacob W. 
Zalinski, E. R. 

Vermont 

Lawton, N. O. 

Washington 

Bard, D. C. 
Bennetts, B. H. 
Falkenburg & Co. 
Fassett Co., The C. M. 
Greenough, W. Earl 
Johns, Henry 
Keffer, Frederic 
Laucks, I. F. 
Levensaler, Lewis A. 
Locke, Preston 
Newhall Co., Ince., 

Charles A. 
Roberts, Milnor 
Titus, N. C. 
Wood, Ernest Clifford 

Wisconsin 

Royce, Stephen 

PHILIPPINE ISLANDS 

Eye, Clyde Milton 

CUBA 
Constant Co., C. L. 
Fulton, Chester A. 
Holden, Edwin C. 
McKinlay, William B. 
Murias, E. R. Suarez 

CANADA 
Alberta 

Wilson, W. C. H. 

British Columbia 

Bonthrone & Co. 
Bowes Scott & Co. 
Fowler, S. S. 
Lachmund, Oscar 
Stewart, Robert H. 

Nova Scotia 

Jennison, W, F. 
Pickings, H. B. 

Ontario 

Cohen, S. W. 
Ferrier, W. F. 
Garvin, C. J. 
Graham, Stanley N. 
Guess & Haultain 
Hersey Co., Ltd., Milton 
Hitchcock, Hi. 
Murphy, Charles J. 
Reid, J. A. 
Rogers, John C. 
Smith & Travers Com- 
pany, Ltd 
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Spearman. Charles Greenidge, S. M. 
Stevens, Frank G. Nahl, A. C. 
Thomas, D. R. Pentland, W. J. 
Tyrrell, J. B. Rose, Hugh 
Watson, J. Craig Schmidt, Henry C. 
Wilson, Cc. H. Tays, Eugene A. H. 

Wilkens & Devereux 
Worth, John G. 

Quebec 
Dresser, John A. 

Yukon Territory AFRICA 

Burrall, Fredk. P. Emery, A. B. 

MEXICO ASIA 

Anderson, R. H. China 
Babb, P. A. 
Camphuis & Rives Cole, F. L. 
Enos, Herbert C. Finch, J. W 
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Li, K. C: France 

_ Yung, M. B. ‘cecinaiei eat 

Richards, Gragg 

Japan 

Mills, Edwin W. 

Italy 

Wright, Charles Will EUROPE — 

ee Ralph Russia 

Dorr Co.. The Carlyle, E. J. 
Hoover, T. J. Draper. F. W. 

Knox, ‘Newton Booth Offerhaus. C. 

Prisk, T. Henry 
Purington, C. W. 
Ridge Roasting Furnace 8 

& Engr. Co., The Spain 
Wiikens & Devereux Knox, Newton Booth Staver, W. H. 
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Sweden 

Haglund, G. 

Chile 

Buell, Lloyd T. 
Estes, Frank M. 
Irvin, Donald F. 
Harper, Harry A. 

CENTRAL AMERICA wiranda, J. Edward M 
Evans, M. B. Strauss, Lester W 
L’Engle, E. Fleming i : , 
Marsters, V. F. Wale. i. A. 

Colombia 

SOUTH AMERICA - ward, William F. 
Bolivia Chedé, L. 
Copeland. Durward 
Easley, George A. 

Peru 

Couldrey, P. S. 
Klepetko, Frank 
Walker, Myron R. 

Brazil 

ARRANGED ALPHABETICALLY 
A 

Adams, Arthur K., Mining Geologist and Engi- 
neer. High St., Spencer, Mass. 

Adams, Huntington, Mining Engineer. c/o 
White Weld & Co., 14 Wall St.. New York 
City. 

Adamson, W. G., Mining Engineer and Metallurg- 
ist. Winnemucca, Nev. 

Addicks, Lawrence, Consulting Egineer. 126 
Liberty St., New York City. 

Adkinson, Henry M., Mining Engineer. Walker 
Bank Bldg., Salt Lake City, Utah. 

Aldridge, Walter H., Mining and Metallurgical 
Engineer. 14 Wall Street, New York. 

Alexander, M. G., Assayer and Chemist. Estab- 
lished 1894. Gold, Silver and Lead, $1; any 
two of these, 75c.; any one of these, 50c. Cop- 
er or Zine, each $1. Platinum, Nickel or Tin, 
5. Write for price list. Leadville, Colo, 

Allen, Roscoe F., Mining Engineer and Metal- 
lurgist. Payson, Ariz. 

Allen, Roy Hutchins, Mining Engineer. Exam- 
ination and Management. Room 220, Miners 
Bank Bldg., Joplin, Mo. 

Alsdorf, F. C., Mining Engineer. 639 North Park 
Ave., Tucson, Ariz. Code: Bedford-McNeill. 

Anderson, A. P., Mining Engineer. U. S. Smelt- 
ing, Ref. & Mining Exploration Co. 1504 Ho- 
bart Building, San Francisco, Calif. 

Anderson, Gle~n, Engineer of Mines. 46 East 
Broadway, *%)) te, Mont. 

Anderson, Ru'«'t Hay, Consulting Mining Engi- 
neer. Apartado 866, Mexico City, Mexico. 
Cable: ‘‘Anderson, Mexico.”’ 

Anderson, Wellington J., Mining and Consulting 
= 319 Roanoke St., San Francisco, 

alif. 

Apgar, Frederick W., Mining Geologist. Micro- 
scopic Investigation of Ores, Rocks, ete. Mine 
Examinations. Canonbury Rd., Jamaica, N_ Y. 

Arnold, Ralph, Consulting Geologist and Petro- 
leum Engineer. Union Oil Building, Los An- 
geles, Calif. 120 Broadway, New York one. 

o. 1 London Wall Building, London, E. C. 
Cable: ‘‘Ralfarnoil.”’ 

Atwater, Maxwell W., Engineer of Mines. 25 
— St.. New York City. Box 156, Basin, 

ont. 

Atwater, R. M., Jr., Consulting Mining Engineer 
with Ladenburg, Thalman & Co., Bankers, 25 
Broad St., New York. 

Ayres, W.S., Min. and Mech. Eng. Consultation, 
Examination, Reports. Long experience as 
Manager of Iron and Coal Mines. Hazelton, Pa. 

Babb, Perey Andrus, Mining and Metallurgical 
Engineer. Apart. No. 92, Pachuca Hgo., Mex- 
ico, 

Bagge, N. 0., Consulting Engineer. 46 Cedar St., 
ew York City. All codes. Cable: ‘“Baggeno.” 

Baillie, Frank S., Mining Engineer. Rand Bldg., 
Baker, Ore. 

Ball, Sydney H., Mining Geologist. Rogers, Mayer 
Ball, 42 Broadway, New York City. Cable 

Address: Alhasters. 

Bancroft, Howland, Consulting Minin 
Suite 730 Symes Building, Denver, 
‘“Howban.” Code: Bedford-McNeill. 

Bard, D. C., Mining Engineer. 2105 L. C. Smith 
Bldg., Seattie, Wash. 

Geologist. 
lo, Cable: 

Bardwell, A, F. (successor to Bettles & Bard- 
well), Custom Assayer and Chemist. 158 
South West Temple St., 3alt Lake City, Utah. 

Barker-Wilson Co., Mining Engineers. United 
States Mineral Surveyors. Butte, Mont. 

Bates, Mowry, Petroleum and Mining Geologist. 
No professional work entertained. Tulsa, Okla. 

Beatty, A. Chester, Consulting Mining Engineer, 
25 Broad St.. New York. Cable: Granitic. No 
professional work entertained. 

Smuggler- Bell, Charles N., Mining Engineer. 
302 Guar- Union Mining Co., Telluride, Colo. 

dian Trust Co. Bldg., Denver, Colo. 

Benedict, William de L., Mining Engineer. 19 
Cedar St., New York. 

Bennetts, B. H., Metallurgical and Mining En- 
gineer. Examinations and reports. Copper a 
specialty. 1142 Market St., Tacoma, Wash. 

Bjorge, Guy N., Mining Geologist, 317 Hobart 
Bldg., San Francisco, Cal. 

Black & Deason, Assayers and Chemists. 165 
South West Temple St., Salt Lake City, Utah. 

Blood, George D., Mining Engineer. 1021 Kearns 
Bldg., Salt Lake City, Utah. 

Bonthrone & Co., Mining Engineers. 
der St., W., Vancouver, B. C., Canada. 

Botsford, C. W., Douglas, Ariz. 

Boutwell, John M., Mining Geologist. 
Canfield Bidg., Santa Barbara, Calif. 

300 Pen- 

Howard 

Bowes Scott & Co., Mining and Consulting Engi- 
neers and Valuers. P. O. Box 62, Salmon 
Arm, B.C. 

Bradley, D. H., Jr., Mechanical Engineer. Mill 
Designs, Mine Equipment, Mine Management. 
Bank of Arizona. Bldg., Prescott, Ariz. 

Bradley, R. J. H., Consulting Mining Engineer. 
Room 1109, 160 Broadway, New York. Cable 
Address: ‘‘Investigate.”” Code: Bedford-McNeill. 

Brayton & Richards, Corey C. Brayton, E. R. 
Richards, Mining and Metallurgical Engineers. 
Temporary address: Box 408, Midvale, Utah. 

Bridger, Geo. F., Metallurgist, stamp, ball and 
tube milling, flotation, cyaniding. 223 Union 
Oil Bidg., Los Angeles, Calif. 

Nevada Brockunier, S, H., Mining Engineer. 
City, Calif. 

Brodie, Walter M., Mining Engineer and Metal- 
lurgist. Room 904, 47 Cedar St., New York. 

Engineer. Hy- Brown, Thomas E., Consulting f 
Inclined Planes. draulic Hoisting Problems. 

35 Nassau St., New York. 

Buell, Lloyd T. Casilla 125-D Santiago, Chile, 
and. 61 Broadway, New York. 

Burbidge, Frederick, Mining Engineer. Wallace, 
Idaho. 

turch, Caetani & Hershey, Albert Burch, Gelasto 
Caetani, Osear H. Hershey. Mining, Metallurgy 
and Mining Geology. Crocker Bldg., San Fran- 
cisco, Calif. Cable Address: “Burch” or “Cae- 
tani,” San Francisco. Codes: Bedford-MecNeill, 
Moreing & Neal. 

Burch, H. Kenyon, Consulting Engineer. Phelps, 
Dodge Corp. (Address) Copper Queen Branch, 
Bisbee, Ariz. 

Burdick, Charles A., Mining Engineer. Mills 
Building, 15 Broad St., New York. Phone 
Hanover 4912. 

Burger, C. C., Consulting Mining Engineer. 71 
Broadway, New York. 

Burlingame, Walter E., Est. 1866. Assayer and 
Chemist. Bullion Dealer, Ore Shippers’ Agent, 
Ore Testing. 1736 Lawrence St., Denver. Colo. 

Burrall, Fred’k P., Mining Engineer. Dawson, 
Yukon Terr.. Canada. 233 Broadway, New York. 

Burton, George E., Geologist. Consulting Work 
in Petroleum Geology, Mining and Mine Geol- 
ogy. Norman, Okla. 

Buskett, Evans W., Assayer. Accurate Assays 
of Zinc, Lead, Copper, Gold and Silver Ores 
620 Joplin St., Joplin, Mo. 

Butchart, W. A. Table Concentration. 605- 
Mercantile Bldg., Denver, Colo. — 

Cc 

Cameron, Geo. W., Assayer and Chemist. Repre- 
sentative for shippers to the El Paso Smelter. 
205 San Francisco St. Box 489, El Paso, Tex. 

Camphuis & Rives, Mining Engineering. Reports, 
Management. Representing Mining Companies, 
Custom Brokers. Mills Bldg., El Paso: P. O. 
Box 148, Eagle Pass; P. O. Box 172, Laredo, 
Tex.; Apt. 311, Tampico; Apt. 286 Vera Cruz. 
a Cable: ‘‘Orocobre.”’ Code: Bedford-Me- 

eill. 

Carlyle, E. J., Metallurgical Engineer to the 
Sissert companies, London and _ Petrograd. 
Address: Sissert Engr. Offices, 424-5 Ness 
Bldg., Salt Lake City, Utah. 

Carpenter, Alvin B., Mining Engineer. Examina- 
tions, Consultation, Supervision of Mines. 508 
Union League Bldg.. Los Angeles, Calif. 

Carpenter, E. E., Mining and Metallurgical En- 
gineer. Wonder, Nev. 

Carr, Homer L., Mining Engineer.- With Jones & 
Baker, 50 Broad St., New York. 

Cazin, Franz, Mechanical Engineer. Design and 
Construction of Metallurgical Plants. 2150 
Lafayette St., Denver, Colo. 

Chance & Co., H. M., Coal and Iron. Consulting 
Engineers. Drexel Building, Philadelphia, Penn. 

Channing, J. Parke, Consulting Engineer. 61 
Broadway, New York. 

825-826 
Liberty Bell 

Chase,’ Charles A., Mining Engineer. 
Cooper Building, Denver. Colo. 
G. M. Co., Telluride, Colo. 

Chase & Son, Edwin E., Edwin E. Chase, R. © 
Chase, Mining Engineers. 1028 ist Nat. Bank 
Bldg., Denver, Colo. 

Chedé, L, Ingenieur des Mines. Reports_and In- 
formation on Colombian Properties. Cali, Re- 
public of Colombia. 

Cheney, C. A., Jr., Mining Geologist. Magnetic 
Surveys, Direction of Exploration and Reports 
on Iron Lands. Crosby, Minn. 

Chidester, Walter B., Mining and Metallurgical 
Engineer. 1196 Curtis St.. Berkeley, Calif. 

Clapp, Rolla E., Consulting Engineer. 1200 West- 
minster Bldg., Chicago; 605 Newhouse Bide.. 
Salt Lake City. 

Clark, Allan J., Metallurgical Engineer. Care 
Homestake Mining Co., Lead, South Dakota. 
and 10 Cotton Exchange. New York. 

Clark, Baylies C., Mining and Mechanical Engi- 
neer, Sutter Greek. Calif. Cable Address: 
“Baclark.” Code: Bedford-McNeill. 

Clark, C, Dawes, Consulting Engineer. Examina- 
tions, Operation and Mining and Milling Plant 
Design. 120 Broadway, New York. 

- I. C., Mining Engineer, Salt Lake City. 
ah. 

Clarke, Roy H., Mining Engineer. Queen of 
Bronze Mine, Takima, Josephine Co., Ore. 

Clausen, Carl, Consulting Mining Engineer. Spe- 
cialty: Plans, Specifications, Estimates. W. U. 
Code. Bisbee, Ariz. 

Clements, J. Morgan, Mining Engineer and Geol- 
ogist. 20 Broad St.. New York. Codes: Bed- 
ford-MeNeill. 
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Cohen, Louis, Mining and Metallurgical Engineer. 
614 Ideal Bidg., Denver, Colo. 

Cohen, Samuel W., Consulting Min. Eng. Do- 
minion Express Bldg., Montreal. General Mer., 
Crown Reserve Mining Co., Ltd,, Cobalt, Canada. 

Cole, David, Specialist in Ore Concentration, 
Mining Mechanism and Property Management. 
1210 Mills Bidg., El Paso, Texas. 

Cole, F. L., Mining Engineer. Examinations in 
— Asia, Shanghai, China. Cable Address: 
‘‘Hanco.”’ 

Cole & Co., Assayers, Chemists, Ore Buyers, Box 
BB, Douglas, Ariz. 

Collin, Henry A., Mining Engineer. Examina- 
tions and Management. P. O. Box 231, Las 
Cruces, New Mexico. 

Collins, Edwin James, Mining Engineer and Min- 
ing Geologist. Examinations and Management. 
Torrey Bidg.. Duluth, Minn. 

Collins, George E., Min. Eng. Mine Examina- 
tions and Management. 414 Boston Bldg., Den- 
ver, Colo, Cable Address: ‘‘Coleamac,"’ Denver. 

Colvocoresses, George M., Mining Engineer. Gen- 
eral Manager, Consolidated Arizona Smelting 
Co., Humboldt, Ariz. 

Conner, Eli T., 622 Union Nat. Bank Bildg.. 
Scranton, Penn., and 459 Mutual Life Bldg., 26 
Liberty St., New York. 

Constant Co., C. L., Mining, Metallurgical and 
Chemical Engineers. 42 New St.. New York, 
N. Y., and Cuba 74, Havana, Cuba. Special- 
ists in Cuban mining properties. 

Copeland, Durward, Metallurgical Engineer. Mis- 
souri School of Mines, Rolla, Mo., and Lilalla- 
gua, Bolivia, South America. 

Couldrey, Paul S., Mining Engineer. General 
Mining Superintendent. Cerro de Pasco Mining 
Co., Cerro de Pasco, Peru, South America. 

Cowan, Charles S., successor to Bird-Cowan Co., 
Custom Assayer and Chemist. 160 S. W. Tem- 
ple St., Salt Lake City, Utah. 

Cowan, J. Asher, Mining Engineer. Examina- 
tions and Management. 331 D. F. Walker Bldg., 
Salt Lake City, Utah. 

Ci 
Bide. 

Cox, G. H., Mining and Petroleum Geology. 311 
Daniels Bldg., Tulsa, Okla., and Missouri School 
of Mines and Metallurgy, Rolla, Mo. 

stus D., Mining Engineer. Clay Peters 
no, Nav. 

Cox, W. Rowland, and Staff, Consulting Special- 
ists. Management, Operation and Examination 
of Mines and Mills. 120 Broadway, New York. 

Cranston, Robert E., Min. Eng., 582 Market St., 
San Francisco. 2 tor St., New York. 
Cable Add.: ‘‘Recrans.’"’ Code: McNeill’s, 1908. 

Creden, William L., Consulting Mining Engineer. 
Mine Examinations and Management. First 
National Bank Building, Butte, Mont. 

Critchett & Ferguson, Assayers and Chemists. 
Agents for Ore Shippers. Umpire and Control 
a Specialty. El Paso, Texas. 

Mines, Civil 
999 

Crosby, W. 0., Consulting Geologist. 
Engineering Projects. Water Supplies, etc. 
Charles River Road, Cambridge, Mass. 

Custer, A. E., Mining Engineer. General Man- 
ager, Pole Star Copper Co., Western Utah Ex- 
tension Copper Co. Mines, Deep Creek, Utah. 
313 Walker Bank Bldg., Salt Lake City, Utah. 

Darlington, Wayne, 50 North 23rd St., Philadel- 
phia, Penn. Consulting Mining Engineer and 
Metallurgist. 

Dakin, Fred H., Mining Engineer. Care of Edwin 
oO. Holter, 60 Broadway. Residence, Burlin- 
game, Calif. 

Davis, Louis L., Mining Engineer. 
Bldg., Denver, Colo. 

Demming, Henry C., Min. Eng. Geologist, Min- 
eralogist and Chemist. Offices and Laboratory, 
15-17 N. 3rd St.. Harrisburg, Penn., U. S. A. 

Dennis, Clifford G, Mining Engineer. Crocker 
Bidg., San Francisco, Calif. able: ‘‘Sinned.”’ 
Code: Bedford-McNeill. 

deSallier, Rene, Mining Engineer. 

De Wilde, F. J., Mining Engineer. 
Code: Bedford-McNeill 

Dickman, R N, Mining Engineer Dickman & 
Mackenzie. 1010 Mallers Bldg.. 5 South Wa- 
bash Ave., Chicago, Ill. ‘‘Deegold.”’ Bedford- 
McNeill code, also care Robert W. Hunt & Co. 

Samuel E., Mining Engineer. Parkway 
Bidg., Philadelphia, Penn. 

Dorr Co., The, John V._N. Dorr, President, Hy- 
drometallurgical and Wet Chemical Engineers. 
$12 Cooper Bldg., Denver: 17 Battery Place. 
New York: 16 South St.. London. E. C. Cable 
Address: “‘Dorr.”” Denver. and ‘“‘Dorrclass.’’ New 
York. Codes: Bedford, . Western Union. 

911 Foster 

Basin, Mont. 

Galena, Ill. 
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Verk Isetz Draper, F. W., Consulting Engineer. 
Code: Me- Corporation, Ekaterinburg, Russia. 

Neill 1908. 

Draper, Marshall D., Mining Engineer. Exam- 
inations and Management. 213 Boston Bldg.., 
Denver, Colo. 

Dresser, John A., Mining Geologist. 701 Eastern 
Townships Bank Bldg., Montreal, Canada. 

Drew, C. V., E. M., with Cerro de Pasco wg oad 
Corporation. Room 4, fifth floor, 15 Broad St., 
New York. 

DuBois & Armas, Consulting Mining Engineers. 
302 Harrison Bldg., Philadelphia, Pa., and 48 
Blvd. Emile Angier, Paris, France. 

Dudley, H. C., Mining Engineer. 805 Lonsdale 
Bldg., Duluth, Minn. 

Dufourcq, Edw. L., Min. Eng., 18 Broadway, New 
York. Cable Address: ‘‘Dufourcg,’’ New York. 
Bedford-McNeill Code. 

Duncan, Lindsay, Mechanical Engineer. Nevada 
Consolidated opper Co., McGill, Nev. 

Dunning, Charles H. Mining Engineer. 
Ariz. 

Dunster, Carl B., Mining Engineer. Rockefeller 
Building, Cleveland, Ohio, and Marquette, 
Mich. MeNeill’s Codes. 

Prescott, 

Dutton, Charles E., Mining Engineer. P. O. Box 
104, Goldfield, Nev. 

Dwight, Arthur S., Mining Engineer and Metal- 
lurgist. 11th Engineers (Ry.), U. S. Army 
American Expeditionary Force. 

E 

Easley, Geo. A., M. E. La Paz, Bolivia south 
America. Cable Address: ‘‘Easley,’’ La Paz. 

Easton, Stanly A., Mining Engineer. Manager, 
Bunker Hill & Sullivan Mining and Concentrat- 
ing Co., Kellogg, Idaho. 

Eaton, E. R., Mining Engineer. 
Surveys of Iron Properties, Surveying, Con- 
struction and Management. Address: Care of 
Kirby Thomas, 120 Broadway. New York. 

Elmer, Wm. W., Consulting Mining 
212 Selling Bldg., Portland, Ore. 

Magnetometric 

Engineer. 

Ely E., Dover Laboratory Assayer, Chemist, etc. 
Fees, gold 60c., silver 45c., iron in ores $1, 
rnc. $1.50, ach in coal and coke, $1. Dover, 

Emery, A. B., Mming Engineer Messina, Trans- 
vaal. Tele. and Cable Address: Abemery, Mes- 
sina, Transvaal. 

Emlaw, B. S. ies Engineer. 404 Franklin 
St., Grand Haven, Mich. 

English, S. C., Mining Engineer. Radium Ores 
Company, Nucla, Colo. 

Enos, Herbert C., Mining Engineer. Mine Exam- 
ination and Management. Apart. 101 San Luis 
Potosi, Est. San Luis Potosi, Mex. 

Erdlets, Jr., Joseph F. B., Mining Engineer, 61 
Broadway, New York. Cable Address: Brand- 
erlet, New York. 

Estes, Frank M., Mining Engineer. Manager Min- 
ing Department, American Smelting and Refin- 
ing Co., Valparaiso, Chile, South America. 

Min- Evans, D. G., Civil and Mining Engineer. 
1616 ing, ogical and Power Reports. 

Lineoln, Denver, Colo. 

Evans, M. B., Mining Engineer, with F_ A. Pellas 
& Co. Address, La Libertad Chontales. Nica- 
ragua, C. A. 

Evans, Burr, Consulting Engineer. California 
Mines and Mining and Hydro-Pneumatic Power. 
Placerville, El Dorado Co., Calif., U. S. A. 

Eveland, A. J., Mining Engineer. Temporary 
Address, care of Engineers Club, 32 West 40th 
St.. New York City. 

Everest, H. A., Mining Engineer. Engineer and 
Geologist. Colgate, Oklahoma, 511 E. 10, Okla- 
homa City, Okla., and Russellville, Ark. 

Eye, Clyde Milton, Mining and Metallurgical En- 
ineer. Supt., Benquet Consolidated Mining 
‘o., Bagulo, Benguet vince, P. I. 

F 

Falkenburg & Co., Chemists, Assayers, Mill Tests 
of carload lots of ore, Smelter Checking. 116 
Yesler Way, Seattle, Wash. 

Farish, George E., Mining Engineer. 
St.. New York. Cable: ‘“Georgefar.” 
Bedford-McNeill. 

Farish, John B., Mining Engineer. Office, 58 
Sutter St.. San Francisco, Calif. Residence, 
San Mateo, Calif. Cable Address: ‘‘Farish.”’ 

25 Broad 
Code: 
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Fassett Co., The C. M., Assayers and Chemists 
Ore Testing. Laboratory Supplies. 20 j 
St., Spokane, Wash. 7 Wen 

Ferrier, W. F., Consulting Mining Engineer 
Geologist. 204 Lumsden Bldg., locraeaee Ont.” 

Lake. Su- Fesing, Herman W., Mining Engineer. 
d Hough: perior Copper and Iron Examinations. 

ton, Mich. 

Finch, John Wellington, Geologist and Mining 
Engineer. No examinations undertaken. P. O. 
oo 994, American Postal Agency, Shanghai, 

ina. 

Finlay, J. R., Mining Engineer. 
New York. - 

Fisher, C. A., Consulting Geologist and Fuel En. 
gineer 906 1st Nat. Bank Bldg., Denver, Colo. 

Fitch, Walter, Jr., Inc., Mine and Tunnel Con- 
tractors, Eureka, Utah. 

Arthur 
Ariz. 

45 Cedar St. 

Flagg, Leonard, Consulting Engineer. 
Ray, 

Fohs, F. Julius, Consulting Oil Geologist. In- 
vestigation of oil and gas possibilities and 
valuation of producing properties, Tulsa, 
Okla., 307 Kennedy Bldg.; New York City, 60 
Broadway. Telephone Rector 7276. 

Foster, Lewis Erwin, Mining Engineer. Mine Ex- 
amination and Development. Gila, N. M. 

Fowler, Samuel S., Mining Engineer and Metal- 
lurgist. Nelson, British Columbia. 

Fox, John M., Mining Engineer. 
tion and Management. 

Mine Examina- 
Tonopah, Nev. 

Frame, James, Mining and Geology. Clayton, 
Ga., White Plains, N. Y. 

France, T. H., Mining Engineer 42 Broadway, 
New York. Usual Codes. 

Frank, Alfred, Mining Engineer. 1121 Newhouse 
Bldg. Salt Lake City, Utah. 

Frost, Oscar J., Assayer. 420 18th St., Denver, 
Colo. 

Aluminum 
Permanent address, 

Fuller, John T., Mining Engineer. 
Ore 'Co., East St. Louis, Il. 
505 Park St, Honesdale, Pa. 

Teniente 
Cable Address: Nutluf, 
Bedford McNeill. 

Fulton, Chester A., Mining Engineer. 
Rey No. 11, Habana. 
Habana, Cuba. Code: 

G 

Gardner, James H., Geologist, Oil and Gas, 
Rooms 510-11 Daniel Bldg., Tulsa, Okla. 

Garrey, George H., Con. Min. Geologist and Eng. 
Appraisal of Possibilities of Mines, Outlining 
of Development Work. Detailed Surface and 
Underground Geologic Mine Maps. Cable Ad- 
dress: ‘“Garrey.”’ Code: Bedford-McNeill. 
Bullitt Building, Philadelphia, Penn. 

Garvin, C. J., Mining Engineer. Management of 
ee a Specialty. Larder Lake, Ontario, 

anada. 

Gemmill, David B., Mining and Metallurgical 
Engineer. General Manager, Bradshaw Re- 
duction Co., Crown King, Ariz. 

General Enginering Co., Consulting and Con- 
tracting Engineers. Complete Ore Testing 
Plant,Engineers or Contractors for All Classes 
of Reduction Plants. The 3rd edition of our 
Ore Testing Bulletin is now ready for mailing. 
We shall be pleased to send it upon request. 
Salt Lake City, Utah. J. M. Callow, Pres. 
Canadian Office: 363 Sparks St., Ottawa, Can. 
New York:: 120 Broadway, Room 2817, E. 
B. Thornhill, Local Manager. 

Gibson, Walter L., Control and Umpire Assays. 
Ore Shippers’ Agent. Analysis and Working 
Tests, etc. 824 Washington St., Oakland, Calif. 

Gill, Philip L., Metallurgical Engineer. Special- 
ties: Copper; Industrial Examinations; Reports. 
40 Cedar St.. New York City. 

Graham, Stanley N., Mining Engineer. O’Brien 
Mine, Cobalt, Ont., Canada. 

Grant, Wilbur H., Geologic 
neer. Code: Bedford-MecNeill, 
Bidg., San Francisco, Calif. 

and Mining Eng- 
1213 Hobart 

Greenidge, S. M., Mining Engineer. P. O. Box 
364, Douglas, Ariz.; also Apart 100, Nacozart, 
Sonora, Mexico. 

Greenough, W. Earl, Mining Engineer. Examina- 
tion, Development and Management of Proper: 
ties. Old Nat. Bank Bldg.. Spokane, Waab. 

Grugan, Justice, Mining Engineer, with Suffern 
Co., Inc., 135 Broadway, New York. 

Guess, H. A., Mining Engineer. 120 Broadway. 
New York City. 
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Guess & Haultain, Min. and Metall. Eng. 174 
College St., Toronto, Ont. Specialize on Ore 
Dressing and Pyritic Smelting, Working Tests. 

s, Herbert, Mining and Metallurgical Engi- 
~— 1428 Lafayette St., Alameda, Calif. gineer. 
Cable: ‘‘Herbas.”’ 

Hager, Bates & Kemp, Petroleum and Mining 
Geologists. Lynch Bldg., Tulsa, Okla. 

Haglund, G., Con. Min. and Metall. Engineer. 
Specialty: Copper, Nickel, Cobalt, Smelting, 
Refining and Leaching. Grycksbo, Sweden. 

Hale, Fred A., Jr., Mining Engineer. Consulta- 
tion and Examinations. General Manager, 
Yellow Pine Milling Co. Goodsprings, Nev. 

Hamilton, Beauchamp, Woodworth, Inc., Metal- 
lurgical Engineers. Specialty: The. treatment 
of gold and silver ores, by flotation, by cyanide, 
or by a combination of both processes. Flota- 
tion of copper, lead, zinc and other minerals. 
Tests made on lots of 1 lb. up to 5 tons. Mills 
designed and constructed. Consulting and ex- 
pert work undertaken. Laboratory and Office: 
419 The Embarcadero, San Francisco, Calif. 
Telephone, Sutter 5266. Cable Address: ‘‘Ham- 
beau.’ Codes: Western Union, Bedford-MecNeill. 

Hamilton, E. M. (Hamilton, Beauchamp, Wood- 
worth, Inc.), Metallurgist. Specialty: Cyanid- 
ing Gold and Silver Ores. 419 The Embarca- 
dero, San Francisco, Calif. 

Jammond, John Hays, Consulting Engineer. 120 
"oles. New York. Code: Bedford-MeNeill. 

Hanks, Abbot A., Control and Umpire Assays, 
Ore Shippers’ Agent, Analyses of Ores, Min- 
erals, etc. 630 Sacramento St., San Francisco, 
Calif. 

Hardy, J. Gordon, Mining Engineer. Room 3422. 
120 Broadway, New York. 

Harper, Harry A., Mining Engineer. Exploration 
and Development, Chile and Bolivia. Castilla 
1364, Santiago, Chile. Cable: Harper, Bedford- 
MeNeill. 

Hassan, A. A., Mining Geologist and Consulting 
Engineer. Examination, Management and 
Operation of Mines. Suite 203-204 Riggs 
Building, Washington, D. C. 

Hatch, Edwin G., Electrical 
Power Plants, Mills, Machinery. 
Building, New York City. 

Engineer. Mine 
Equitable 

Heinz, N. L., Builder of Plants for the Manufac- 
ture of Zine and Sulphuric Acid. 1519 Oliver 
Building, Pittsburgh, Penn. 

Henderson, H. P, Mining Engineer. 60 Broad- 
way, New York. 

Hendrickson, W. H, Mining Engineer. Manager, 
Horn Silver Mining Co., Frisco, Utah. 

Hersey Co., Ltd., Milton, Mining Engineers, Con- 
sultation, Examination and Management. 84 
St. Antoine St., Montreal, Can. Cable: ‘‘Mil- 
hersey”’—Bedford McNeill Code. 

Higgins, James E., Alhambra Springs Hotel, Al- 
hambra, Mont. 

Hitcheock, C. H., Mining Engineer. 
ined with a view to purchase. 
Canada. 

Mines exam- 
Sudbury, Ont., 

Hodges, A. B. W., Mining and Metallurgical En- 
gineer. 109 South Kingsley Drive, Los An- 
geles, Calif. 

Hoffmann, Ross B. 228 Perry 
St,, Oakland, Calif. “Rosshof.”’ 

Mining Engineer. 
Cable Address: 

Holden, Edwin C., Consulting Mining Engineer. 
120 Bway., N. Y., and Cienfuegos, Cuba. Code: 
Bedford-MecNeill. Cable: ‘‘Holden,’’ Cienfuegos. 

Holland, L. F. 8S., Consulting Engineer, Arizona 
Mines & Reduction Co.. 627 Citizens Nat. 
Bank Bldg., Los Angeles, Cal. 

Hollis, H. L., Consulting Mining Engineer and 
a 1025 Peoples Gas Building, Chi- 
cago, 5 

Holt, Elgin Bryce, Mining Engineer and Metal- 
lurgist. Mining Broker. Development and equip- 
ment of properties. Regular and confidential 
reports on mines and mining companies. 418 
Nat. Bank of Arizona Bldg., Phoenix, Ariz. 

Hone & Co., Frederic de P., Roger Taylor. E. G. 
Adams, Civil and Metallurgical Engineers. Con- 
sulting and Inspection. 13 Park Row. N. Y. 

Hooper, G. H., Graphite Mining and Refining a 
Specialty. Whitehall, N. Y. 

Hoover, Theodore J., Mining Engineer. 1 Lon- 
don Wall Bldg.. London, E. C.. and 634 Mills 
Bldg., San Francisco, Calif. ‘‘Mildaloo.” 

Hopkins, C. V., Chief Engineer, Mining and Field 
Department, United Verde Copper Co., Jerome, 

riz. 

Huntoon, Louis D., Mining Engineer. 115 Broad- 
way, New York City. 

Hutchins, J. P., Mining Engineer. 120 Broad- 
way, New York City, N. Y. 
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Hutchinson, Edward S., 
Mining Engineer. Coal. 

Hutchinson, Penteted B., Mining Engineer. 1008 
Central Building, Los Angeles, Calif. 

Consulting, Civil . and 
Newtown, Penn. 

Hutchinson, W. Spencer, Mining Engineer. 50 
Congress St., Boston, Mass. 

Indiana Laboratoires Co., The. Shipper’s Rep- 
resentative. Weighing, Sampling, Assaying. 
Hammond, Ind. Philipsburg, Mont. 

Innes, Murray, Mining Engineer. Oceanic Quick- 
silver Mine, Cambria, Calif. : ’ 

Irvin, Donald F., Mining and Metallurgical En- 
gineer. C/o Anglo-Smith American Bank, 
Ltd., Antofagasta, Chile, So. Am. ~ 

Jaeger, Frederick, Chemist and Metallurgist. Spe- 
cialty: Copper refining and manufacturing of 
sodium‘ cyanide. 17 Gramercy Park, New 
York City. 

James Co., Geo. A., Assayers, Chemists and Ce- 
ment Testers. 28-32 Belden Place (off Bush, 
near Kearney), San Francisco, Calif. 

Jenks, T. H., Con. Min.. Eng. Wickenberg, Ariz. 
Cable Address: ‘‘Jenks,’’ Wickenberg, Ariz. 
Codes: Bedford-McNeill, Moreing & Neil. 

Jennison, W. F., Ma. Eng., Mining Engineer and 
Economie Geologist. Truro, Nova Scotia, Can. 

Johnson, Maurice M., Mining Engineer. 405 
Newhouse Bldg., Salt Lake City, Utah. 

919 Invest- 
Code: Bed- 

Jones, C, Coleock, Mining Engineer. 
ment Bldg., Los Angeles, Calif. 
ford-MecNeill. 

Jones, William F., Oil and coal examinations, 
topographic and geologic mapping, West In- 
dian and Central American explorations, 222 
Charles River Road, Cambridge, Mass. 

Jordan, Edwin C. Mill Tests of all kinds. Asays 
and analyses. Mail samples receive prompt 
attention. Gouverneur, N. Y. 

Keedy, Dyke V., Metallurgist and Consulting En- 
gineer. 6 Beacon St., Boston, Mass. 

Keffer & Johns, Mining Engineers. Examina- 
tions, Reports and Management of Mining 
Properties. 610 Hutton Bidg., Spokane, Wash. 
Codes: Bedford-MecNeill, Moreing & Neal. 

Kennedy, E. P., Mining Engineer. Foxcroft 
Building, San Francisco, Calif. 

Kennedy, Julian, Engineer. The Bessemer Build- 
ing, Sixth St. and Duquesne Way, Pittsburgh, 
Penn. Cable Address: “Engineer,” Pittsburgh. 

Practical lead burners, leach- 
Box 155, St. 

Keon and Warter. . 
ing and acid plants a specialty. 
Louis, Mich. 

King, Frederick Gilberts, Consulting Mining and 
Operating Engineer. 205 Sharon Building, 
San Francisco, Calif. 

Kinnon, William H., Mining Engineer and Metal- 
lurgist. General Manager, Missouri Metals 
Corp., La Motte, Mo. 

Kinzie, Robert A., Mining Engineer. First Na- 
tional Bank Building, San Francisco, Calif. 

Kirby, Edmund B., Mining and Metallurgicai 
Engineer. 918 Security Bldg., St. Louis, Mo. 

Kirk & Leavell, Consulting Engineers. Examina- 
tion, Management and Operation of Mines. 
Design of Mine and Mill Eqipment. Newhouse 
Building, Salt Lake City, Utah. 

Krejci, Milo W., Consulting Metallurgical Engi- 
neer. Specialty: Copper smelting and refining. 
with special reference to efficiency of plant 
operation. Great Falls, Montana. Code, Bed- 
ford-MeNeill. 

Klepetko, Frank, Mining and Metallurgical En- 
gineer, 80 Maiden Lane, New York. and Apar- 
tado 708, Lima, Peru. 

Knox, Newton Booth. London address: 11, Wa- 
terloo Place, W. Present address: Minas de 
Pheenicia, Noya, Province de Coruna, Spain. 

Knox & Allen, Henry H. Knox. John H. Allen, 
Mining and Metal Engineers. 17 Madisen Ave.. 
New York. Cable Address: ‘‘Allenox,’”’ New York, 

Krumb, Henry, Mining Engineer. Felt Building, 
Salt Lake City, Utah. 

Kunz, George F., Gem Expert. Care Tiffany & 
Co., 401 Fifth Ave., New York. 

Kyle, T. D., Assayer and Chemist. Mail Samples 
Get Prompt Attention. Mill Tests of All Kinds. 
Box 626. Leadville, Colo. Telephone, 22. 
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Lachmund, Oscar, Mining Engineer and Metal- 
lurgist. General Manager, Canada Copper 
Corp., Ltd., Greenwood, B. C. 

McGill, Ney. 

30 Church 

Lakenan, C. B., Mining Engineer. 

Lamb, Mark R., E. M., Exporting. 
St.. N. Y. City. 

Larison, E. L., Metallurgical Engineer. Sulphuric 
Acid from $meltery Gases. Garfield, Utah. 

Lasier, Frederick G., Mining Engineer. Holly, 
Mich., or care Detroit Club, Detroit, Mich. 

Laucks, I. F. Est. 1908. Chemist... Assayer, 
Metallurgist, Shippers’ representative at 
smelters, 99 Marion St., Seatle, Wash. 

Lawton, Nathan 0., Mining Engineer. Mine Ex- 
aminations and Management. 23 Years Min- 
ing Iron, Copper, Pyrites, Vein and Dissem- 
inated Ore Deposits. Code: Bedford-McNeill. 
Address: South Strafford, Vt. 

Lavagnino, G., M. E. Box 1248, Salt Lake City, 
Utah. 593 East California St., Pasadena, Calif. 

L’Engle, E. Fleming, Mining Engineer. Examina- 
tions and Management. Frisco Bldg., Joplin, 
Mo. Cable: ‘‘Engleminen,’’ McNeill, 1908. 

Ledoux, Albert R., Expert in Mining Engineering, 
wo and Chemistry. 99 John St., New 
ork. 

Le Fevre, S., Consulting Mining Engineer. Mag- 
netic Iron Ore. Testing Laboratory Available. 
Forest Glen, Ulster County, N.Y. ‘ 

Leggett, Thomas H., Consulting Engineer. 
Broadway, New York. Cable: ‘‘Tomleg.” 

LeVasseur, Charles, Cons. Mining Engineer. Ex- 
aminations, Surveys, Reports, Development and 
Management of Mines. Yellville,Ark. Joplin, Mo. 
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Levensaler, Lewis A., Mining Engineer. Bo 
1454, Tacoma, Wash. ” - 

108 N. Lewis & Walker, Assayers and Chemists. 
Wyoming St., Butte, Mont. Box 114. 

Li, K. C., Mining Engineer and Metallurgist, 
Wah Chang Mining & Smelting Co., Woolworth 
Bldg., New York. Changsha, Hunan, China. 

Lindberg, Carl 0., Mining Engineer. 1802 Equit- 
able Building, New York. . 121% Hollings- 
worth Building, Los Angeles, Calif. 

Lindsley, Halstead, Mining Engineer. 60 Broad. 
way, New York. 

Lindsley, Thayer, Consulting Geologist for the 
Goodrich Lockhart Co., 60 Broadway, N. Y. 

Linton, Robert, Mining Engineer. 525 Penn Ave.., 
Pittsburgh, Penn. 120 Broadway, New York. 
Code: Bedford-MeNeill. 

Lloyd, R. L., Metallurgical Engineer. Specialty: 
Pyrometallurgy of Copper and Associated 
Metals. 29 Broadway. New York. Cable Ad- 
dress: “Ricloy, New York.” Codes: Bedford- 
MeNeill and Miners & Smelters. 

Locke, Augustus, Mining Geologist. 27 State 
St., ~~. Mass., and Hobart Bidg., San Fran- 
ciseo, Cal. 

Lonergan, Jay, Mining Engineer. 
bine St., Denver, Colo. 

1283 Colum- 

Locke, Preston, Mining Engineer. 
Bank Building, Spokane, Wash. 

Old National 

Long, Frederic H., Consulting, Mining and Met- 
allurgical Engineer. 932, 29 South La Salle 
St., Chicago. 

Longyear Co., E. J., Exploring Engineers and 
Geologists. Diamond Drill Contractors. Shaft 
Sinking and Mining Development. Manufac- 
turers of Diamond Drills and Supplies. General 
Office: 710-722 Security Bldg.. Minneapolis, 
Minn. Cable Address: “‘Longco,’’ Minneapolis, 
Code: Bedford-MecNeill. 

Lucke, P. K., Mining Engineer. 
Bldg., San Antonio, Texas. 

621 Bedell 

MacBoyle, Errol, Mining Engineer and Geologist. 
1022 Crocker Bldg.. San Francisco. Cable: 
‘‘MacBoyle,”’ San Francisco. Usual Codes. 

MacDonald, B., Mining and Metallurgical Eng. 
Permanent address, So. Pasadena, Cal. 

MaeVichie, D., Mining Engineer. 1605 Walker 
Bank Building, Salt Lake City, Utah. 

McBride, Wilbert G., General Manager, Old Do- 
minion Co., Globe, Ariz. 

McCarthy & Co., Richard, Assayers, Chemists 
— Metallurgists. 56 East Granite St., Butte. 

ont. 

McCarty, Edward P., Consulting Mining Eng1- 

neer. Specialty: Iron and manganese mining. 
318 Palace Bldg., Minneapolis, Minn. 

MeDaniel, A. K., Consulting Mining Engineer. 
c/o Western Chemical Mfg. Co., Denver, Colo. 
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MeGregor, A. G, Engineer. Warren, Ariz. 

McKinlay, William B., Mining Engineer. Apar- 
tado 148, Santiago de Cuba, Cuba. 4 

Magnus, Benj., Consulting Engineer. 
way, New York. 

Mayer, Lucius W., Mining Engineer. Rogers, 
Mayer & Ball, 42 Broadway, New York. Cable 
Address: Alhasters. 

Mead, H. L., Mining Engineer. 
St., New York. 

Melzer, Emil, Consulting Mining Engineer and 
Metailurgist. Baker, Oregon. Bedford-McNeill 

e. 

—_ Charles W., Metallurgist. 
San Francisco. Cable: ‘“Lurco.” 

Setitoed: McNeill and Moreing & Neal. 

Merrill Metallurgical Co., Engineers. 121 Second 
La San Francisco. Gable: “Lureo.”” Usual 

es. 

Millar, Howard A., Consulting Mining Engineer. 
Third National Bank Building, St. Louis. Mo. 

Miller, Hugo W., Mining Engineer and Assayer. 
Mine Examinations, Ores and Bullion Bought. 
Nogales, Ariz. 

Mills, Edwin W., Mining Engineer. 75 Yama- 
shita-cho, Yokohama, Japan. Cable: Edmills. 
Usual Codes. 

Minard, Frederick H., Mining Engineer. Trinity 
Bldg.. 111 Broadway, New York. Cable: ‘‘Fred- 
nard.’’ New York. Cable: Bedford-MecNeill. 

Mines Efficiency Co., Geological, Mining and Met- 
allurgical Engineering. 709 Alworth = Bidg.. 
Duluth, Minn. 

Mitke, Charles A., 
Ariz. 

Miranda M. J. Edward, Mining Engineer. In- 
formes-Planos. Muestrasi Administraciones 
minas on Chile. Chile Ovalle—Casilla 68. 
Cable—Edomir. 

Mohave Assay and Engineering Office, R. C, Ja- 
eobson, I. C. Stricker, Mining Chemists and 
Engineers. Ore Testing Laboratory, Mining 
Reports, Mill Design, Mine Management. 
Kingman, Ariz. 

Morris, F. L., Mining Engineer. 1057 Monad- 
nock Bidg., San Francisco. Calif. Cable: 
“Fredmor.’’ Code: Bedford-McNeill. 

Motter, W. D. B., Jr., Mining Engineer. Manager 
Benson Mines Company, Benson Mines. N. Y. 

Mudd, Seeley W., Mining Engineer. 1°08 W. I. 
Hollingsworth Bldg.. Los Angeles, Calif. Code: 
Bedford-McNeill. 

Munro, C. H., Mining Engineer. 
New York. Cable: ‘“Ornum.’ 
ford-McNeill. 

Munroe, H. S., Mining Engineer. Kimberly. Nev. 

Murphy, Chas. J., Min. Engr. Reports, Surveys, 
Plans, Estimates, Specifications, Design and Su- 
pervision. 22 N.S. Bk. Bldg., St. Catharines, Ont. 

Murias, E. R. Suarez, Mining Engineer and 
Geologist. Examinations and reports. Bank of 
Nova Scotia Bldg., Havana. Cuba. 

Myers, Desaix B., Mining Engineer. 
Bldg., Los Angeles, Calif. 

61 Broad- 

122 East 36th 

121 Second 
Codes: 

Mining Engineer. Bisbee, 

1 20 Broadway, 
Code: Bed- 

321 Story 

N 

Nahl, Arthur €., Consulting Engineer. Care of 
Rocholl Ruffo & Co., La Paz, Baja California, 
Mexico 

Neel, Carr B., Consulting Engineer. 
Menlo Park. Calif. 

Nevius, J. Nelson, 
Los Robles Ave., 

Newcomb, Clive S., Mechanical and Metallursg- 
ical Engineer. With The Dorr Co., 17 Battery 
Place, New York. 

Newhall Co., Inc., Charles A., Industrial Chem- 
ists, Assayers. 1810 Westlake Ave., Seattle, 
Wash. 

Nicholson, H. H., M. E. 335 Cooper Blidg.. Den- 
ver, Colo. (Home office, 1st Nat. Bank Bidg., 
J.incoln, Neb.) Code: Bedford-McNeill. 

Box 253, 

Mining Engineer. 809 So. 
Pasadena, Cal. 

0 

Officer & Co., R. H., Assayers and Chemists. 169 
South West Temple St., Salt Lake City, Utah. 

O’Keefe, Edward C., Metallurgy and Ore Dressing 
Tests. Flat River, Mo. 

P 

Packard, Geor A., Metallurgist and Mining 
Engineer. 50 Congress St., Boston, Mass. Ca- 
ble Address: ‘“‘Geopack,”’ Boston. 

Parker, Richard A., Consulting Engineer. 
ination of mines for investors only. 
Equitable Building, Denver, Colo. 

Patton, Horace B., Ph.D., Oil and Mining Geol- 
ogist: 24 years Professor of Geology. Colorado 
School of Mines. 817 15th St. Golden. Colo. 

Exam- 
802 

Buying—ENGINEERING AND MINING JOURNAL—Section 

Payne, C. c. ia Mining Engineer. 82 Beaver St.. 

Syndicate Trust Bldg., St. Louis, Mo. 

Pome Henry Mace, Consulting Mining Engineer. 
203 Chamber of Commerce Bldg.. Pittsburgh, 
Pa Cable Address: ‘‘Macepayne,” Pittsburgh. 

Pembroke, Earl] R., Mining Engineer. 310 Conti- 
nental Bank Bldg., Salt Lake City, Utah. 

Pentland, W. J., Mining Engineer. Avenida Val- 
larta ‘1399, Guadalajara, Mex. Mines and 
properties any part of Mexico examined and 
reported on. 

Perry, 0. B., Mining Engineer. 
New York. 

Pighorte , J. C., Mining Engineer. Pyriton, Clay 
o., Alabama. Cable: Keringpic, Birmingham. 

Pickings, H. B., Mining Engineer. 
Building, Halifax, Nova Scotia. 

Piers, W. L., Assayer and Chemist. 
work and control. 428 18th St.., 

120 Broadway, 

Tramway 

Engineers’ 
Denver, Colv. 

Pierce & Skogmark, Inc., Consulting and Metal- - 
35 Nassau St., New York. 

Plate, H, Robinson, Mining Engineer. Examin- 
ation and Management. Temporary address: 
Sheepranch, Calif. 

Poillon & Poirier, Howard Poillon, C. H. Poirier. 
Mining Engineers. €3 Wall St., New York. 

Pomeroy & Hamilton, Wm. A. Pomeroy, W. R. 
Hamilton, Mining and Petroleum Engineers. 
Hobart Bldg.. San Francisco. Cable Address: 
*“‘Royton,’’ San Francisco. 

lurgical Engineers. 

Tin Mining 
England. 

Prisk, T. Henry, Mining Engineer. 
a Specialty. St. Agnes, Cornwall.: 

Probert, Frank R., Mining Engineer. 
of California, Berkeley, Calif. 

Purington, C. W., 
Ave . €. 2 London, 

University 

Mining Engineer 6 Copthall 
Ee England. Cable: 

Olenek. 

Putnam, Henry R., Mining Engineer. General 
Engineer Depot, Washington, D. C. At present 
not open for engagement 

Radford, Walter J., Mining Engineer. Examina- 
tion of Dredging and Placer Gravels. Breck- 
enridge, Colo. 

Radon, F. B., Mining Engineer, Supt. Turret 
Copper Mining and Reduction Co. Examina- 
tions of gravel deposits for dredgers a special- 
a Turret, Colo., or Thatcher Bldg.. Pueblo. 
Colo. 

Rakowsky, Victor, Mining Engineer in the devel- 
opment Miami Zinc Fields, Oklahoma. Address: 
Joplin. Mo. Code: Bedford-MecNeill. 

Raymond, Rossiter W., Mining Engineer and 
MetaHurgist. 29 West 39th St.. New York. 

Reece, P. P., Mining Engineer. 
Melcher. Marion Co., Iowa. 

Specialty: Coal. 

Reed, Avery H., Mining Engineer. Zinc and lead 
ores. Fluorspar, Marion, Ky. 

Reid, J. A., 
Cobalt, Ont. 

Reid, Walter L., Supt. Smuggler-Union Mills 
Consulting Cyanide Engineer. Tests. Design and 
Constrt.ction. P.O. Box 471, Telluride. Colo 

Rice, Jok» A., Consulting Mining Engineer and 
Geologist. 525 Market St., San Francisco. Cal. 

Richards, Gragg, Captain. Engineers. U.S.R. 
American Expeditionary Forces. 

Richards, George M., Mining Engineer. 
46th St.. New York. 

Richards, Robert H., Ore Dressing. Careful Con- 
centrating Tests for Design of Flow Sheets for 
Difficult Ores. 491 Boylston St., Boston, Mass. 

Rickard, Stophen, Assayer and Chemist. Umpire 
and Contro Assays. 1740 Glenarm Place, Den- 
ver. 

Ricketts, L. D., _enoties Engineer. 
way, New York 

Ricketts & Company, P. de P. Ricketts, E. M.. 
Ph. D.. Mining, Metallurgical and Chemical 
Engineers. 80 Maiden Lane, ws 

Riddell, Guy C., Metallurgical Engineer. 29 
Broadway, New York. Consulting Engineer. 
U. S. Tariff Commission. 

Ridge Roasting Furnace & Engr. Co., The, Min- 
ing and Metallurgical Engineers. Base Metals 
and Complex Ores. 2 Great Winchester St.. 
London, = C. Cables: “RIDGENZIE.” 

Riordan, D. M., Con. Eng. Mining Investigations 
Carefully’ Made for Responsible _—- 525 
Market St., San Francisco, Cali 

Ritter, Etienne A., Mining ae and Geol- 
ogist. Colorado Springs, Colo. 

Roberts, Milnor, Mining Engineer. The Pacific 
Northwest British Columbia and Alaska. Uni- 
versity Station, Seattle, Wash. 

Rogers, Alexander P., Mining Engineer. 60 
Broadway. New York. Cable Address: “‘Aprog,"’ 
New York. 

Mining Engineer. O’Brien Mine. 

28 West 

Colo. 

42 Broaa- 
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Rogers, Allen Hastings, Consulting BE. M. 2 
Devonshire St. Boston, Mass. 42 Broadway, 
New York. Cable Address: Alhasters, N. 

Rogers, Edwin M., Consulting am E 
32 Broadway, New York, N. PP enone. 

Rogers, John C,, Mining Engineer. 
and exploration of mining 
view to purchase. Copper 

Examination 
roperties with a 
liff, Ont. 

Rogers, Mayer & Allen A. Rogers, Lu 
W. Mayer, akin My Ball, Mining Engrs. e 
Broadway, N. Y. 201 Devonshire St., Boston, 
Mass. Cable: NAthectere. A 

Rohn, Oscar, Mining Engineer and Geologist. 
Butte, Mont., care East Butte Copper Min, Co. 

Roller, Arthur H., Mining and Metallurgical En- 
gineer. Mine examinations, ore treatments and 
management. 214 Equitable Bldg., Denver, Colo. 

Root & Sim 
establish 
Chemists. 

son, successors to Leonard & Root, 
1902. Assayers and Metallurgical 
744 Broadway, Denver, Colo. 

Rose, Hugh, Mining Engineer. La Mutua 513. 
Mexico City, Mexico. Cable Address: “RED- 
WING.”’ Code: Bedford-McNeill. 

Rothschild, C. G., Mining Engineer. 
Hayden, Stone & Co., 25 Broad St., New York. 

Rowand, Lewis G., Mechanical, Electrical and 
Metallurgical Engineer. 55 Wall St., New York. 

Royce, Stephen, A.B., S.B.. M.E., Mining Engi- 
neer and Geologist. Science Hall, Madison, Wis. 

Royer, Frank W., Mining Engineer. 321 Cons 
Realty Bldg.. Los Angeles. Calif. Code Word: 
more. Codes: Smelters, General. Bedford-Me. 

eill. 

Care of 

Ruhl & Stewnrt, Mining Engineers. , Rooms 301, 
30°, 303 Miners Bank Bldg.. Joplin, Mo. 

Rutherford, Forest, Consulting Metallurgical 
Engineer. 120 Broadway. New York. 

Rutledge, J. J., Ph. D.. Mining Engineer and 
Geologist. Not Open for Engagement at Pres- 
ent. Care of Bureau of Mines, McAlester, Okla. 

Sadtler, Samuel P., & Son, Consulting Chemists. 
Asphalts, Petroleums. Petroleum Products Re- 
ported On. 210 S. 13th St.. Philadelphia. Pa. 

Sanders, Richard H., Mining Engineer. 617 
Drexel Bldg.. Philade!tphia, Penn. 

Sansom, Frank W., Mining Engineer. 
tions, Reports and Management. Joplin. Mo 

Sayre, Robert H., Mining Engineer. Examina 
tions. Reports. Management. Central City. Colo 

Examina- 

Schafer, Louis, Mining Engineer. Silverton. Colo. 

Sehmidt, Henry C., Examination and Manage 
ment. Calle Hidalgo No. 117, Monterrey, N. 
L., Mexico. 

Geo. A., E. M., Denver, Colo. 115 Schroter, 
New York. Code: Bedford Broadway, 

MeNeill. 

Scobey, Jesse, Min. Eng., Assistant to President 
La Luz and Los Angeles Mining Co., 511 Fifth 
Ave.. New York City. 

Scotland, Peter B., Mining Engineer. Genera! 
Superintendent of Mines. The Arizona Copper 
Co.. Ltd. Morenci, Ariz. 

Searle, Barry, Chemist and Min. Eng. Consulta- 
tion. Examination and Management. Montrose, 
Penn. Codes: Bedford-McNeill, A. B. C 

Sears, Stanley C., Mining Engineer. Consultation. 
Examination and Management. 705 Walker 
Bank Bldg.. Salt Lake City, Utah. Usual Codes. 

Semple, C, Carleton, Mining Enginerr and Metal- 
lurgist. 393 Summer St., Stamford, Conn. 

Seward, John, Mills Bldg.. 
Washington. 

Sharpless, Fred’k F., 
Madison a New York Cable Address: 
sharp,”’ N. Bedford-McNeill Code. 

Shaw, S. F., ghee Engineer. With Ameri- 
can Smelting & Refining Co., 624 Bedell Bldg.. 
San Antonio, Texas. 

Shaffer & Co., W. L., W. L. Shaffer, Harry T. 
Curran. Mining and Metallurgical Engineers. 
Idaho Springs. Colo. 

Shipp, E. Maltby, Consulting Mining, Metallurgi- 
eal Engineer and Timberland Factor. Examin- 
ations and Commercial Reports. 115 Broad- 
way. New York. Cable Address: ‘‘Outcrop.” 

Short, Frank R., Mining Engineer. 1057 Monad- 
nock ow $an Francisco. Cable Address: 
‘Muskeg 

Sill & Sill, Mining and Metallurgical Engineers. 
Examinations. Management, Geological Surveys. 
02 Hollingsworth Bldg.. Los Angeles, Calif. 

Simonds, Ernest H., Metallurgical Engineer, 1105 
Crocker Bldg.. San Francisco, Calif. 

Simonds, F. M., Mining Engineer. 25 Madison 
Ave., New York. 

Skinner, Edmond N., Mining Engineer. Hayden 
Stone & Co,. Members New York and Boston 

Mining Engineer. 

Mining Engineer. 17 
“Fre- 
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Smith, A. ¥., Mining and Consulting Engineer. 
Pearce, Ariz. 

ith & Travers Company, .Ltd., Contract Dia- 
ad Drilling Foundational Work a Specialty. 

Direction of Exploratory Work. Detailed Geo- 
logical Mapping, Sampling and Valuation of 
Mines. Mines explored for an interest. Sud- 
bury, Ont. 

Smith & Ziesemer. Franklin W. Smith, Ralph 
Consulting Mining Engineers. 

Bedford-MecNeill Code. 
A. Ziesemer. 
Bisbee, Ariz. 

nyder, Blanchard M., Mining Engineer 
Saretallurgists 218-219 Security Bldg... 

Angeles, Calif. Pearce, Ariz. 

and 
Los 

Tenn. 
George 

Knoxville, Southern Minerals Company, 
A. Engineer. Blow, Consulting 
Blow, Mining Engineer. 

Spearman, Chas., B. Se. M. A., Min. Geologist 
and Engineer. Examinations, ete. Microscopic 
Determinations of Ores and Rocks. Hailey- 
bury, Ont. 

Spence, Harold, C. E., Consulting Engineer. Coal 
Sad Oil Shale Distillation Specialty. Duncan, 
Ariz. 

Spencer & Co., L. B., Civil and Mining Engineers. 
Mina, Nev. 

Sperr, J. Dana, Mining Engineer. Houghton, Mich. 

Spicer, H. N. (with the Dorr Co.), Metallurgical 
TEngineer. Specialty in Cyaniding. Whitehall 
Building, New York. 

Spilsbury, E. 
and Metallurgical Engineer, 
York. Cable Address: 

Spilsbury, Persifor G., Mining and Metallurgical 
ngineer, 29 broadway, New York City. 

Spurr, J. Edward, Consulting Mining Geologist 
oe Engineer. Cosmos Club. Washington, D.C. 

Staunten, W. F., Mining Engineer. 517 I. W. 
Hellman Bldg., Los Angeles, Calif. 

Staver, W. H., Mining Engineer. 
Bomfim, Estado de Bahia, Brazil. 

Stebbins, Elwyn, W., Mining Engineer. 818 Mills 
Bldg., ’San Francises, Calif. Bedford-McNeill 
Code. 

——, Heath, Mining Engineer. 
61 Broadway, New York. 

Gybbon, Consulting. Civil, Mining 
29 Broadway. New 

“Spilroe,’’ New York. 

Cidade de 

Room 1308, 

Stevens, Blamey, Mining Engineer c/o Lower 
California Metals Co. and Sociedad Anonima 
de Metales, Nogales, Ariz. 

Stevens, Frank G., Mining Engineer. 34 Oak- 
mount Road, Toronto, Canada. 

Stewart, Robert H., 
Engineer. 

Mining and Metallurgical 
Vancouver Block, Vancouver. B 

Storm, L. W., Mining Engineer and Geologist. 
Juneau, Alaska. 

Stramler, A. P., Mining Engineer. Prospecting. 
Examination. Development and Operation of 
Mines. Dragoon, Ariz. 

Strauss, Lester W., Engineer of Mines. Casilla 
514, Valparaiso, Chile. Cable Address: ‘‘Les- 
tra,” Valparaiso. Code: Bedford-McNeill (1906). 

Stuart, James & Cooke, Consulting. Mechanical 
and Electrical Engineers. Application of Elec- 
trical. Machinery io Mines. 120 Broadway. N.Y. 

Sturges, T. B.. Mining Engineer and Geologist. 
1812 West Carson St., Pittsburgh. Penn. 

Sturtevant, Charles F., Consulting Mining Engi- 
neer. 1400 Schofield Bldg., Cleveland, Ohio. 

Sussman, Otto, Ph.D.. 
Broadway, New York: 
Salt Lake City. Utah. 

Swart, W. G., Mining and Metallurgical Engi- 
neer. 807 Sellwood Bidg., Duluth, Minn. 

Swartley, Arthur M., Mining Engineer. 
Bureau of Mines and Geology, +17 
Bldg., Portland, Ore. 

Symmes, Whitman, Mining Engineer. 
M n Mine, etc. 

Mining Engineer. 61 
620-621 Judge Bldg.. 

Oregon 
Oregon 

Manager, 
Virginia City, Nev. 

7 

Tanner, W. Lee, Mining Engineer and Chemist. 
High Explosives Engineer with Bethlehem Steel 
Co. Address Box 249. Wilmington, Del. 

Tays, Eugene A. H., Mining Engineer. 
Sinaloa, Mexico. 

San Blas. 

Thayer, B. B., Mining Engineer. 
New York. 

Thayer, Reginald Holden, Mining Engineer. 12 
Windsor Terrace, Yonkers, N. Y 

Thomas, D. R., Mining Engineer. 
tario, Canada. 

Thomas, Kirby, Consulting Mining Engineer, Ex- 
amination, Valuation, Exploration and en- 
gineering management of — Properties. 
165 Broadway, New York 

42 Broadway. 

Sellwood, 
On: 
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2 Rector Toe. Marion L., Mining En 
é Cable 

gineer. 
New York. ‘ode : ‘Bedford- McNeill. 

‘adiiaass ‘“Maltom.”’ 

Thomson, S. C., Consulting Engineer. 120 Broad- 
way, New York. Code: Bedford-McNeill. 

Thomas, W. C., Mining Engineer. Prescott, Ariz., 
and Los Angeles, Calif. Present Address: 
Prescott, Ariz. 

Titus, N. C., Mining Engineer. Consultation and 
field reports. 1119 Paulsen Bldg., Spokane, Wash. 

Toll, Rensselaer H., Mining Engineer. Examina- 
tions and Management. Cragmont, Berkeley, 

ali 

Timmons, Colin, Mining Engineer. Shultz Post 
Office, Ariz. 

Torbert, James B., Mining Engineer. 25 James 
Bldg., Chattanooga, Tenn. 

Trauerman, Carl J., Mining Engineer and Metal- 
lurgist. Specializing in the Cyanide Process. 
832 Colorado St., Butte, Mont. 

Tucker, A. W., Mining Engineer. Examinations 
and Reports, Southern Mines and Mineral 
Properties. Box 374. Salisbury, N. C. 

Turner, R. Chester, Mining Engineer. Vice Pres. 
and Mgr., Brunswick Con. G. M. Co. Bruns- 
wick Mine, Grass Valley. Calif. 

Turner, H. W., Mining Engineer. Mine Examina- 
tions, Sampling, Geological Reports. 587 Mills 
Bldg., San Francisco, Calif. 

Twining Laboratories, The, Assayers and Chem- 
ical Engineers. Griffith McKenzie Bldg.., 
Fresno, Cal. 

Tyrrell, J. B., Mine Valuer and Consulting Min- 
ing Engineer. 534 Confederation Life Bldg. 
Toronto, Canada. Cable: ‘Tyrrell, Toronto.” 

U 

Union Assay Office, Inc., Assayers and Chemists. 
Box 1446, Salt Lake City, Utah. 

Vv 

Van Eman, A. G., Chemist. Assayer, 
1119 Main St., 

Metallurgist. 
Boise, Idaho. 

Van Law, Carlos W., Mining £ngineer. Care of 
United States Smelting. Refining & Mining Co.. 
95 Congress St.. Boston. Mass. 

Van Wagenen, H. R.. 
Colo., 307 
Utah. 

1225 Foster Bldg.. Denver, 
McCormick Bldg., Salt Lake City, 

and Pioche, Nev. 

Van Winkle, C. T., Mining Engineer. Problems 
in Development, Mining and Milling. Scott 
Building, Salt Lake City, Utah. 

w 

Wahl, H. R., Mechanical Engineer. Design and 
Construction of Crushing, Milling and Mining 
Plants. 36 W. Randolph St., Chicago. II). 

Walker, Myron R., Mining Engineer. Chief En- 
gineer, Cerro de Pasco Mining Co.. Cerro de 
Pasco, Peru, S. A. Bedford-McNeill code. 

Ward, William F., Mining Engineer. 2564 West 
32nd Ave., Denver. Colo., and Puerto Andes, 
Columbia. So. America. 

Ward, Howard R., Consulting Engineer. Address 
c/o American International Corporation, 120 
Broadway, New York City. 

Waring & Williams Laboratories, The, Chemical 
analyses of all kinds. Webb City, Mo. 

Wartenweiler, Otto & Co., Engineers and Con- 
tractors. Mining and Metallurgical Plants. 
Hollingsworth Bldg., Los Angeles, Calif. 

Washburne, C. W., Geologist, Oil, Gas and Coal. 
66 Liberty St.. New. York. 

Watson, R. B., Con. Min. Eng. 165 Broadway, 
New York Gen. Mer., Nipissing Mining Co.., 
Ltd., Cobalt. 

Watson, William, E. M. M. Mining Engineer. 
Address Room 412, 52 Wall St.. New York. 

Watt, A. P., Engineer. Ore Concentration. 52 
Vanderbilt Ave., N. Y. City. Tel. Murray 
Hill, 8860 

Weed, Walter Harvey, Mining Geologist and En- 
gineer. Examinations. Editor. The Mines and 
Copper Handbook. 29 Broadway, New York. 
Cable: ‘“Minexam.” 

Weekes, Frederic BR., Mining Engineer. 42 
Broadway. New York. 

Welch, Max J., Designing and Savalas Engi- 
neer of Construction. 1210 Hollingsworth 
Bldg., Loe Angeles, Calif. 
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Weld, C. M., Consulting Mining Engineer. 2 
or St.. New Yo Y Telephone: 2356 

Rector. Cable Address: “Mineld,” New York. 

Wells, Jas. S. C., Consulting Mining and Metal- 
lurgical Engineer. N. 1th St., Cafion City 
Colorado, 

Wenstrom, Olaf, Mining Engineer. 53 State s. 
Boston, Mass. Cable: “‘Olavo.” Code: Bed- 
ford-McNeill. 

Westervelt, William Young, a Mining 
Engineer. 17 Madison Ave., New Yo: Cable 
Address: “Casewest,” N. Y. McNeill Code. 

Wethey, Arthur H., Mining and Metallurgical 
Engineer. Lemoore, Calif. 

Wheeler, H. A., Mining Engineer. Reports on Oil 
and Mining Properties. 408 Locust St., St. 
Louis, Mo. Cable: “Wah,” St. Louis. 

White, Rush J., Mining Engineer. 
Bidg., Wallace, Idaho. 

Whitman, Alfred R., Mining Geologist, 43 Ex- 
change Place, N. ¥, 

Shoshone 

Wilding, James, 
Lead Smelting. 
220 Battery -St., 

Mine Valuation. Copper and 
Concentration by Flotation. 

San Francisco, Calif. 

Wiley, W. H., Mining Engineer. Palm Drive, 
Glendora, Calif. 

Manager, Wilfley, Clifford R., Mining Engineer. 
Private ore-testing laboratory. Barstow Mine. 

Ouray, Colo. 

Wilkens & Devereux, H. 
Devereux, Jr., J. * 
ing Engineers. 
London, Eng.: 

A. J. Wilkens, W. B. 
Deverelix. Consulting Min- 

1°20 Broadway, New York: 
Mexico D. F. Cable: Kenreux. 

Wilmot, H. C., Mining Engineer. 32 W. 40th St., 
New York City. 

Wilson, George Benton, Consulting a En- 
gineer. With the American Smelting & Refin- 
ing Co., Salt Lake City, Utah. 

Wilson, W. A., Mining Engineer. 406 Dooly 
Block, Salt Lake City, Utah. 

Wilson, W. C. H., Consulting Mine, Mill and 
Smelter Accountant. Lundbreck, Alberta, Can- 
ada. Sudbury, Ont., Canada. 

Winchell, Horace V., Consulting Mining Geol- 
ogist. 826 First National-Soo Line Bldg. Min- 
neapolis, Minn. Cable: Racewin. 

Winwood, Job H., Mining Engineer. 
Bank Bldg., Salt Lake City, Utah. 

Wiseman, Philip, Min. Eng. 1210 Hollingsworth 
Bldg.. Los Angeles. Calif. Cable: ‘‘Filwise- 
man.*’ Codes: Western Union, Bedford-McNeill. 

Wolf, Harry J., Mining Engineer. First National 
Bank Bldg.. Denver, Colo, Cable Address: 
“Wolf.” Denver. Code: Bedford-McNeill. 

Wood, Ernest Clifford, Con. Min. Eng. Exam- 
inations and Reports. Developments directed. 
308 Empire State Building, Spokane, Wash. 

Wood Ore Testing Co., The Henry E., Assayers. 
Ore Tested in Carload Lots. Write for Circu- 
lars. 1734 Arapahoe St., Denver. Colo. 

Worth, John G, 836 Real Es- 

Continental 

Mining Engineer. 
tate Trust Bidg Philadelphia. Penn. Room 
1100, 66 papuieer. New York. 

Wrampelmeier, E. L. S., Mining Engineer. i006 
Hobart Bldg., San Francisco. Calf. 

Wright, Charles Will, Mining Engineer. Ingur- 
tosu, Sardinia, Italy. Cable: “Wright,”’ Arbus. 
Code: Bedford-McNeill. 

Wright, Louis A., Casilla No. 125 D. Santiago, 
Chile’ S. A. Cable: Lawright, Santiago. Code: 
Bedford-McNeill. 

¥ 

Yeatman, Pope, Mining Engineer. 
Government service. 
sional work undertaken. 

Young, E. J., Consulting Geologist and ee. 
Offices and Laboratory, Story Bldg., 
Angeles, Calif. Examinations and Reports on 
all Mineral Deposits, Formations and 
of Extraction. 20 years experience in the 
Western States, Pacific Coast States, Mexico, 
and Central America. 

At present in 
Therefore no profes- 

Young, Jacob W., Mining Engineer. Florence 
Mining & Milling Co., Marysvale, Utah. 

Yung, M. B., M. E., Examinations in China. 26 
Des Voeux Road. Central. Hong Kong, China. 
Soe: nae. * Codes: West. Union, Moreing 

eal’s 

Zalinski, Edward R., a ayeow 821 
Newhouse Bidg., Salt Lake ity. amination. 
Geological Mapping, Development. 
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WHAT AND WHERE TO BUY 
Equipment, Apparatus and Supplies Used by the Metal Mining and Refining 

Industry with Names of Manufacturers and Distributors 

Acetylene Apparatus 
Davis-Bournonville Co. 

See “Oxyacetylene Apparatus.” 

Acids 
Grasselli Chemical Co 

Acid, Mask 

Multi-Metal Separating Screen Co., 
St.. New York, N. Y. 

Acid, Sulphuric 
American Zinc & Chemical Co.. 
American Zinc, SS & Smelting Co., 55 

gress St., Boston, Mass. 
Hegeler Zine Co., The Danville, Ill. 
Tllinois Zine Co., Peru, ; 
Matthiessen & Hegeler Zine Co., La Salle. Ill. 
New Jersey Zine Co., 55 Wall St.. New York. 

Agitators 

Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
Dorr Co., The, Denver, Colo. Branches: 

and London, England. 
Morse Bros. Mach. & Supply Co.. Denver, Colo. 
Traylor Engineering & Mfg. Co., Allentown, Pa. 

Amalgamators 

Allis-Chalmers Mfg. Co., Milwaukee, Wis. : 
Lane Mill & Machinery Co., Los Angeles. Calif. 
Morse Bros. Mach. & Supply Co.. Denver, Colo. 
Senn Concentrator Co., 611 First Nat. Bank 
Bldg, San Francisco, Calf. Senn Panning 
Motion Batea Amalgamator; cap. 50 tons per 
24 hr.: diam.. 8 ft.: water required in pulp 
or sand, about 200 gal. per ton dry ore; reqs. 
% hp.; shipping weight, 3500 Ib. Pulp or 
placer ‘sand is fed down into bowl where 
swirled around with liquid quick. Coarse gold 
is amalgamated and traveling amalgam and 
quick caught. Continuous feed forces lighter 
part of solids from bowl and onto plates 
eovering batea top, where panning motion 
keeps pulp loose and settles fine gold onto 
plates. Escape of quick or amalgam is pre- 
vented. 

Traylor Engineering & Mfg. Co., Alleptown, Pa. 

Armature Repair Machinery 

Electric Service Supplies Co., 

Asbestos 
Aspromet Co., 

Assayers 

Baker & Co., Inc., 
Ledoux & Co., Inc., 
Pitkin, Inec., Lucius, 

Attorneys, Patent 

Jas. L. Norris, Washington, 

Axles, Locomotive 
American Locomotive Co.., 

Balances 

Ainsworth & Sons. Wm., Denver. Colo. 
Denver Fire Clay Co. Denver, Colo., U. S. A. 

Analytical, assay, button balances, made by 
Keller. Ainsworth. Troemner, Thompson. Oert- 
ling, Voland, Becker, Sartorious and Kern. 

Mine & Smelter Supply Co., The, 42 Bway., N. Y. 
Thompson Balance Co.. Denver, Colo. 
Troemner, Henry, 911 Arch St., Phila., Pa. 

Bearings, Ball & Roller 

Hyatt Roller Bearing Co.. Metropolitan Tower, 
a St.. New York City. Branch, Chicago, 

Belting, Conveyor 
Boston Belting Co.. Boston. Mass. 
The Diamond Rubber Co., Akron, Ohio. 
Goodrich Co., The B. F.. Akron, Ohio. 
Rubber for hardest service. ‘Longlife’’ and 
“Maxecon”’ grades for continuous operation 
and maximum life. 

Goodyear Tire & Rubber Co.. The, Akron, Ohio. 
Mine & Smelter Supply Co., The, 42 Bway., N. Y. 
Robins Conveying Belt Co. New York. 
U. S. Rubber Co., New York. 

Belting, Elevator 
Goodrich Co.. The B. F.. Akron, Ohio. 

Special rubber elevator belts. 
Goodyear Tire & Rubber Co., The. Akron, Ohio. 
Schieren Co., Charles A.. New York City. 

“Duxbak.” Moisture-resisting leather. 
U. 8S. Rubber Co., New York. 

Belting Leather 
Schieren Co., Charles A.. New York City. 

Belting Leather (Waterproof) 
Schieren Co., Charles A., New York City. 

Belting, Link Leather 
Schieren Co., Charles A., New York City. 

Belting, Perforated Leather 

Schieren Co., Charles A. New York City. 
Belting, Transmission 

Goodrich Co., The B. F.. Akron, Ohio. 
Rubber belts for drives. Friction surface and 
rubber covered. 

Graton & Knight Mfg. Co., Worcester, Mass. 
“Spartan,” water, steam, oil and heat resisting. 

.. The, Cleveland, Ohio. 

253 W.19th 

Langeloth, Pa. 
Con- 

New 

Philadelphia, Pa. 

Pittsburgh, Pa. 

Newark, N. J 
99 John St., 
47 Fulton St., 

‘New York. 
New York. 

D. C. 

30 Church St., N. Y. 

Goodyear Tire & Rubber Co.. The, Akron, Ohio. 
Schieren Co., Charles A., New York City: 

“Duxbak.”’ Moisture-resisting leather. 
U. S. Rubber Co., New York. 

Blasting Suprlies 
Aetna Explosives Co., 2 Rector St.., 

Blowers 
Connersville Blower Co.. The, Connersville, Ind, 
Rotary positive type. Two impellers, balanced 
at all speeds. : 

General Electric Co.. Semenertety, a 2 
Hendrie & Bolthoff M. . Co., Denver, Colo. 
Mine & Smelter Supply Se “The, 42 Bway., N.Y. 
Morse Bros. Mach. e gop pply Co.. Denver, Colo. 
Roots Co., P. H. onnersville, Ind. 

New York. 

Low-pressure Bl om "42, 105 cu.ft. per min. 

Blowers, Centrifugal 
Ingersoll-Rand Co., 11 Broadway, New York. 
Turbo-blowers for blast and converter work 
All pressures and volumes. 

Boilers 
Abendroth & Root Mfg.- Co., 233 B’way, N. Y. 
Hendrie & Bolthoff M. & S. Co., Denver, Colo. 
Mine & Smelter Supply Co., The. 42 Bway., N.Y. 
Moore & Co., C. C., Engineers, San Francisco, Cal. 
Morse Bros. Mach. & Supply Co.. Denver, Colo. 

Boiler Tubes 

National Tube Co., Pittsburgh, Penn. 
Boilers, Locomotive 
American Locomotive Co., 30 Church St., 

Bolts, Expansion 

Electric Service Supplies’ Co., 

Books, Technical 

McGraw-Hill Book Co., 
New York. Branches: 

Boots and Shoes 
Goodrich Co., The B. F.. Akron, Ohio. 
White rubber mining boots and shoes. 
(Red line around top.) 

Brick, Fire 

Harbison-Walker Refractories Co., Pittsburgh, Pa. 

Bridges 
Foundation Co., 233 Broadway, New York. 

Bridges, Ore Handling 
American Bridge Co., 30 Church St., 

Bridges, Suspension 
Roebling’s Sons Co., John A., Trenton. N. J. 

Buckets, Elevator 
Bartlett & Snow Co., The C. O.,*€leveland. O. 
Hendrick Mfg. Co., Carbondale, Penn. 

Buckets, Orange Peel and Clamshell 
Industrial Works, Bay City, Mich. 
Designed for quick attachment or removal. 

Buckets, Ore 
Mine & Smelter Supply Co., The. 
Watt Mining Car Wheel Co., Barnesville, 

Buckets, Skip 
Bartlett & Snow, The C. O., Co., Cleveland, O. 

Building Paper 
Aspromet Co., Pittsburgh, 

Cableways 
Flory Mfg. Co., S.. Bangor Penn 
Lidgerwood Mfg. Co., 96 Liberty St., N. Y. City. 
Roebling’s Sons Co., John A.. oni mM. 

Cages, Hoisting : 
Allis-Chalmers Mfg. Co.. Milwaukee, Wis. 
Hendrie & Bolthoff M. & S. Co., Denver, Colo 
Mine & Smelter Supply Co., The, 4°? Bway., N.Y. 
Ottumwa Iron Works, Ottumwa, Iowa. 
Traylor Engineering & Mfg. Co., Allentown, Pa. 

Candles 
Standard Oil Co., 

Carbons and Bortz 
Diamond Drill Carbon Co. 
Row, New York, N. Y. 

Car Replacers 
Electric Service Supplies Co., Philadelphia, Pa. 

Cars, Gable Bottom 
Easton Car & Construction Co., Easton, Penn. 

Cars, Hopper 
Easton Car & Construction Co., Easton, Penn. 

Cars, Ore 
Allis-Chalmers Mfg. Co:, Milwaukee, Wis 
Atlas Car & Mfg. Co., Cleveland, Ohio. 
Easton Car & Construction Co., Easton, Penn. 
Mine & Smelter Supply Co., The, 42 Bway., N 
Sanford-Day Iron Co., Knoxville, Tenn. 
Capacity 8 to 25 cu.ft. Any gage. 
Steel; end or side dump. 

Traylor Engineering & Mfg. Co., Allentown, Pa. 
Watt Mining Car Wheel Co., Barnesville, Ohio. 

Cars, Quarry 
Easton Car & Construction Co., Easton, Penn. 
Traylor Engineering & Mfg. Co., Allentown, Pa. 

Castings 
R. D. Nuttall Co. 

mM. 

Philadelphia, Pa. 

Inc., 239 W. 39th St.. 
London and Berlin. 

New York. 

42 Bway.. N. Y. 
Ohio. 

Pa. 

Chicago, Il. 

World Bldg., Park 

Cement, Belt 
Schieren Co., Charles A., New York City. 

Cement Floors 
Aspromet Co., Pittsburgh, Pa. 

Cement, Iron 
Smooth-On Mfg. Co., Jersey City, N. J 

In 1-,-5-, 10- and 25-lb. cans, 
“Smooth-On”’ iron “cements, metallize 
come part of metal to which applied. 

Cement-Placers, Jet 
Cement-Gun Co., Inc., Allentown, Penn. Cable: 
Cementgun. Branches: New York, Chicago, 
Salt Lake City, Seattle, and Vancouver. B. C. 
Three sizes. Capacities variable according to 
number of nozzles, hose, sizes and air pres- 
sures. The “Cement-Gun” is a portable ap- 
paratus for depositing cement or ‘“Gunite’’ 
coatings by air pressure for covering old and 
new structures, building new ones and grout- 
ing or filling cracks. See advertisement. 

Chains, Transmission 
Morse Chain Co., Ithaca, N. Y. 
For drives up to 5000 hp. 
to 7 and 8 to 1. 
‘“Rocker-Joint”’ to reduce wear; 

Chemical Apparatus 
Mine & Smelter Supply Co., The, 42 Bway., N.Y. 

Chemicals 
General Chemical Co., Herreshoff Furnace Dept 

B, 25 Broad St., New York, 
Grasselli Chemical Co., The, Cleveland, Chio. 
Roessler & Hasslac her Chemical Co., New York. 
Circuit Breakers, Electric 
Westinghouse El. & Mfg. Co., E. Pittsburgh, Pa. 

Clamps (trolley) 
Electric Service Supplies Co., 

Classifiers 
Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
Colorado Iron Works Co., Denver, Colo., U. S. A 
“Akins” spiral revolving in inclined trough. 

Deister Machine Co., Ft. Wayne, Ind., U. S. A. 
Denver Engineering Works Co., Denver, Colo. 
“Richards” pulsator for table feed;) “Ovoca” 
for sand slime separation. 

Dorr Co., The, Denver, Colo. 
Hendrie & Bolthoff M. & S. Co., Denver, Colo. 
Tommee Ore Concentrator Co., Newark, N. J. 
Mine & Smelter Supply Co., The, 42 Bway., N.Y. 
Traylor Engineering & Mfg. Co., "Allenton. Pa. 

Coal and Ore Handling Machinery 

Lidgerwood Mfg. Co., 96 Liberty St., 

Compressors, Air 
Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
Bury Compressor Co., Erie. Penn. 
Chicago Pneumatic Tool Co., Chicago, Ill. 

Fuel oil, gas, steam power driven. 
Hendrie & Bolthoff M. & S. Co., Denver, Colo. 
Ingersoll-Rand Co., 11 Broadway, New York. 
Branches: Boston, Birmingham, Butte, Cleve- 
land, Chicago, Denver, Duluth, El Paso, Knox- 
ville Los Angeles, Philadelphia, Pittsburgh. 
St. Louis, Seattle, Salt Lake City, New Or- 
leans, Scranton, Juneau. 
“Imperial,” ‘“‘Ingersol!-Rogler,”’” ‘‘Turbo’’—all 
sizes, pressures, types. Stationary and portable. 

Moore & Co. C.C.,Engineers, San Francisco, Cal. 
Morse Bros. Mach. & Supvly Co.. Denver, Colo. 
Norwalk Iron Works Co., So. Norwalk, Conn. 

Size to suit work. 
Sullivan Machinery Co., Chicago, Ill., U. S. A. 
Steam and power drive. 
Tandem compound Corliss. angle 
belt or motor drive, portable, 
motor driven. 

Concentrators, Table 
Allis-Chalmers Mfg. Co.., 
Deister Concentrator Co., 
Prices on application. 
Deister No. 3 slimer for fines and slimes in 
either single- or double-deck types; Deister No. 
4 for sands either roughing or finishing, classi- 
fied or unclassified, in single-deck type only. 
Deister No. 5 for coarse and fine classified 
sands in either single- or double-deck type. 
Overstrom table for fine and coarse feeds has 
large capacity for roughing or finishing in 
either single- or double-deck type. Head mo- 
tion and under construction for all tables 
designed to reduce upkeep and operating costs. 
Table makes more than one-product concentrate 
if desired. 

Deister Machine Co., 1933-2003 E. Wayne_St.. 
Ft. Wayne, Ind., U. 8. A. No. 1 London Wall 
Bldgs., London Wall, E. C. 
Prices on application. 

Denver Engineering Works Co. Denver, Colo. 
Hendrie & Bolthoff M. & S. Co., Denver, Colo. 

‘Isbell’ takes unclassified feed. 
Card concentrators. 

James Ore Concentrator Co.. Newark, N. J. 
Mine & Smelter ey Co., The, 42 Bway., N. Y. 
Morse Bros. Mach. & Supply Co., Denver, Colo. 
Senn Concentrator Co., 611 First Nat. Bank 

Bldg., San Francisco, Calif. 
Senn Panning Motion. One size: 6 ft x 6 ft. 

in.; cap. 30 tons of —65 mesh, 75 tons of 

and be 

Reduction ratios 

quiet, positive. 

Philadelphia, Pa. 

N. Y. City. 

compound. 
underground 

Milwaukee. Wis. 
The, Ft, Wayne. Ind. 
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HOLLOW 
Rock Drill Steel 

SOLID 
Rock Drill Steel 

Perforated Metals 
ie of every description for 

Mining and Milling Machinery, 
stamp battery screens, 

ANMMGROOORETTUSUAUDAUNAGUAnenanueAdgedsnstanncncuenauconscuccnsannecndl 

Stone, coal and ore screens Hexagon, Octagon, Quarter- 
Octagon, Round and Cruciform. 

A. MILNE & COMPANY. 
(Established 1887) 

745 Washington St., New York 8 Oliver St., Boston, Mass. 
Chicago Branch: 550 Washington Boulevard, Chicago, Il, 

Sole and Direct Representatives for the United States and Canada. 

Diagonal slot per- 
forations made in 
all widths of open- 
ing by %-inch in 
length, in steel or 
other metals. 

—-_— 

AUAUAUEOEAEAUOSULAGUGOUOUOCOSOCUSUSOSAEGEUAGEUUCAUAUOGUUUUAEAGOUOAUUEGEOEOUGEOEAUAUOGUUUOOEUCOEUELELELEUSUAGEUEUEUEUEAUUDEAASASGAUAUOAELEUEAEULEUECU EECCA EE AEE 

Straight slots, often 
preferred to the di- 
agonal slots. Made 
in all widths of 
openings by %- 
inch in length; also 
other lengths in 
many widths. 

F sin EHNNELN NNN RENNER 

SONDANEDUALEAASNUAANNDUGAEEOUSGSOOOCONOOONGNOOUOGUEUAUEOUUAONELEUOUDEUIOSEOOOGUEHOUGEDDOUOGODSOONOREHOOUOSOOOGRSOUOOEODOOOOEOOOOUREOOUEOUOOOOROOORUDSOOOGSIOORASODD 

|CHOLS 
| Copper Company 

Refiners of 

COPPER 

Consignments of Ore, Mattes 
and Blister Copper solicited 

Oblong perforations nd 
hit-and-miss _end- ae 
ways, made in all 
sizes. Co 

ecu Ghee 

— > Furnished also hit-and- 
cc) == miss sideways, thus. 

Manufacturers of Round perforations, all sizes, made in all kinds 
COPPER SULPHATE of metal, and any thickness in proportion to 

diameter of hole. Where a close or even grade 
(BLUE VITRIOL) of product is required the round perforation is 

found to be best for the purpose. 

LAUREL HILL, Borough of THE HARRINGTON & KING 
Queens, New York PERFORATING | CO. 

and 25 Broad Street, New York OP Se Lice Avena: Laney a 
New York Office: 114 Liberty Street 

AUVNAUTETNELONND ONE ONUANNnNONOONDAOONONNDDUAHOOODUANAOUOADNGNODOENOONOAGNODESDOCETRENUROONUNONUOHOOUCaUneaaCcucuanuencaeucnnenaune 
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—20.mesh, 150 tons of —6 mesh per 24 hr.; 
feed water 360 to 500 gal. per ton ore; dress- 
ing water, 100 gal. per ton —65 mesh. Reqs. 
% hp.; shipping weight, 3500 Ib. 
Continuous panning motion keeps heavy pulp 
bed loose and settles metal particles through 
loose barren gangue without regard to size 
of particles. Moving belt withdraws concen- 
trates from under waste which gradually 
moves down into tails. Can handle large ton- 
nage and make sand, about 200 gal. per ton 
dry ore; reqs. %4 exceptionally high extraction 
with only enough water to keep pulp loose. 

Traylor Engineering & Mfg. Co., Allentown. Pa. 

Condensers 
Alberger Pump & ones Ge. New York City. 
Westinghouse El. sets. © Pittsburgh, Pa. 
Worthington ae & achrs. ‘Gane 115 Broad- 

Connectors, solderless 
Westinghouse Elec. & Mfg. Co. E. Pittsburgh, Pa. 

Contractors, Diamond Drilling 
Longyear Co.. E, J., Minneapolis, Minn. 
Sullivan Machinery Co., Chicago, Ill., U. S. A. 
Modern outfits and skilled operators ready. 

Controller Regulator 
Electric Service Supplies Co., Philadelphia, Pa. 

Converters, Electric Rotary 
Power & Mining Mchy. Works, 115 B’way, N. Y. 
Westinghouse El. & Mfg. Co., E. Pittsburgh, Pa. 

Converters, Horizontal and Vertical 
Allis-Chalmers Mfg. Co., Milwaukee, Wis. ' 
Traytor Engineering & Mfg. Co., Allentown, Pa. 

Conveyors and Elevators 
Allis-Chalmers Mfg. Op, owe Wis. 
Rartlett & Snow, The, C. Co., Cleveland, O. 
Jeffrey Mfg. Co., The, O74 N. 4th St.. Columbus.0. 

Conveyors, Belt 
Bartlett & Snow, The, C. O. Co., Cleveland, O. 
Morse Bros. Mach. & Supply Co., Denver Colo. 
Power & Mining Mchy. Works, 115 B’way, N. Y. 
Robins Conveying Belt Co., New York. 
Stephens-Adamson Mfg. Co., Aurora, IIl. 

“Unit Carrier’’ operates for long time on 
grease originally packed in bearings at factory 
and requires minimum of attention. Entire 
steel construction combines strength and light 
weight with great flexibility and range of ad- 
justment. See advertisement on inside front 
eover for branch office addresses. 

Traylor Engineering & Mfg. Co., Allentown, Pa. 

Coolers 
Bartlett & Snow, The, C. O. Co., Cleveland, O. 

Copper Steel Sheets 
American Sheet & Tin Plate Co., Pittsburgh, Pa. 

Couplings, Air Hose 
Hardsocg’ Wonder Drill Co., Ottumwa. Iowa. 

Wy", .%"”:. and 1” hose. No springs or threads. 

Cranes, Locomotive 
Industrial Works, Bay City, Mich. 
Five to 160 tons cap. Steam, electric, gasoline. 

Crusher Parts 
Traylor’ Engineering & Mfg. Co., Allentown, Pa. 

Crushers 
Allis-Chalmers Mfg. Co.,. Milwaukee. Wis. 
Bacon, Earle C., Havemeyer Bldg.. New York. 
Bartlett & Snow, The. C. O. Co., Cleveland. O. 
Braun. Corporation, The, Los Angeles, Calif. 
Laboratory «steel. frame jaw crushers. 

Braun-Knecht-Heimann Co., San Francisco. Cal 
Buchanan Co., Inec., C.-G.,. New York. 
Colorado Iron’ Works Co., Denver, Colo. 
Jaw crushers and rolls in many sizes. 

Denver Engineering Works Co., Denver, Colo. 
Denver Fire Clay Co., Denver Colo. U. S. A 
Jaw type. 

Hendrie & Bolthoff M. & S. Co., Denver, Colo. 
Herman, John, Los Angeles, Cal. 
Jeffrey Mfg, Co., The, 974 N. 4th St., Columbus.0O. 
Mine & Smelter Supply Co., Tne, 42 Bway.. N. Y. 
Morse Bros. Mach. & Supply Co., Denver, Colo. 
Power & Mining Mchy. Works, 115 B’way, N. Y. 
Standard Equipment Co., Hartford. Conn. 
Stroh Steel-Hardening Process Co., Pittsburgh, Pa 
Traylor Engineering & Mfg. Co., Allentown. Pa. 
Gyratory crushers in, sizes from 2 to 10 in- 
elusive; jaw crushers, Blake type from 7”x10” 
up to 66x86": crushing rolls in all standard 
sizes from 18”x10” up to 72”x36”. 

Universal Road Machinery Co., Kingston. N. Y. 
Webb City & Carterville Foundry & Machine 
Works, Webb City, Mo. 
Roll type, designed for ready accessibility. 

Cups, Grease (See “Grease Cups’’) 

Cutting Apparatus 
Davis-Bournonville Co. 

See “Oxyacetylene Apparatus.” 
Cyanide 

Roessler & Hasslacher Chemical Co., New York. 

Cylinders, Steel 

National Tube Co., Pittsburgh, Penn. 
Diamonds, Black (See “‘Carbons and Bortz’’) 

Dredges 

Flory Mfg. Co., S., Bangor. Penn. 
New York Eng. Co., 2 Rector St.. New York. 
Union Construction Co.. San Francisco. Calif. 

rns Co., The, San Francisco, 
alif. 

Dredging Machinery 

Lidgerwood Mfg. Co., 96 Liberty St.. N. Y. City. 

Drills, Churn 
Union Construction Co., San Francisco, Calif. 

Drilling, Core 
Longyear Co. E. J., Minneapolis. 
Pennsylvania Drilling Co.. neh. Tena. 
Sullivan Machinery Co., Chicago, Ml.. a. 

Drills, Core 
Dobbins Core Drill Co., Inc., 110-114 W. 42d St., 
New York. 

Ingersoll-Rand Co., 11 Broadway, New York. 
alyx—cores 1% to 185¢”. Depths to 4000 ft. 

Longyear Co. E. J., Minneapolis. 
Sullivan Machinery Co., Chicago, Ill., U. 8. A. 
Drills, Diamond 
Longvear Co., E. J., Minneapolis, Minn. 
Cores removed of any size to any depth. 

Sullivan Machinery Co., Chicago, Ill., U. S. A. 

Drills, Electric 
Denver Rock Drill Mfg. Co., Denver, Colo. 
Ingersoll-Rand Co., 11 Broadway, New York. 

Drills, Hammer 
Chicago Pneumatic Tool Co., Chicago, Ill. 
Denver Rock Drill Mfg. Co., Denver, Colo. 
‘“Dreadnaught’’—self-rotating, valveless, ham- 
mer drill, with water device; for drifting, tun- 
neling and all heavy drilling. Can be used 
unmounted with spring handle for sinking, 
with water device or blow valve. ‘‘Clipper’’— 
self-rotating, valveless, hammer drill, with 
water device or blow valve mounted or un- 
mounted, for drifting, sinking, etc. ‘‘Waugh” 
Stoping: Valveless or valve; hammer drills; 
for stoping or upraising; equipped for either 
high or low pressure. 

Hardsocg Wonder Drill Co., Ottumwa, Iowa. 
All sizes and weights to 145 Ib. 
Have combination piston, valve and hammer. 
For stoping, sinking and all mining purposes. 

Ingersoll-Rand Co., 11 Broadway, New York. 
“Jackhamers,”’ self-rotating hand hammer 
drills for every mining operation. Unmount- 
ed for down holes, mounted for light drifting, 
also with Leyner water device. ‘‘Leyner- 
Ingersoll” water drills for drifting, mining, 
tunneling. ‘Butterfly’ type. ‘‘Stopehamers”’ 
“BC” and “CC” for raising. stoping, etc. 

ee rary Drill Co., 21 Park Row, New 
ork. 

Sullivan Machinery Co., Chicago, Ill, U. S. A. 
Whitcomb Co., Geo. D., Rochelle, Ill. 

Drills, Piston 
Chicago Pneumatic Tooi Co., Chicago, WI. 
Hardsocg Wonder Drill Co., Ottumwa, Iowa. 

All sizes and weights. 
For use with air or steam. 

Ingersoll-Rand Co., 11 Broadway, New York. 
“Butterfly,’ ‘Sergeant,’ “Electric Air.” All 
sizes. Also heavy quarry and submarine types. 

Sullivan Machinery Co., Chicago. Ill.. U. S. A. 

Drills, Prospecting 
Ingersoll-Rand Co., 11. Broadway, New York. 
Longyear Co. E. J., Minneapolis. 
New York Eng. Co., 2 Rector St., New York. 

Rotation, sinking of casing, recovery of mate- 
rial accomplished at same time with ‘‘Empire.”’ 

Sullivan Machinery Co., Chicago, Ill., U. S. A 

Dryers, Ore 

American Process Co., 68 William St. New York. 
Especially designed and built for all materials. 

Bartlett & Snow. The, C. O. Co., Cleveland, O. 
Colorado Iron Works Co., Denver, Colo. 
Morse Bros. Mach. & Supply Co., Denver, Colo. 
Ruggles-Coles Eng. Co., 50 Church St., New 
York City. : 

Traylor Engineering & Mfg. Co., Allentown, Pa. 

Dryers, Sand & Coal 

Electric Service Supplies Co., Philadelphia, Pa. 
Ruggles-Elec. Engineering Co., 50 Church St.. 

N. Y. City. 

Dumps, Rotary 

Wood Equipment Co., McCormick Bldg., Chi- 
eago, Ill. 

Dust Hood 
Multi-Metal Separating Screen Co., 253 W.19th 

St.. New York, N. Y. 
Dust Protectors (See “Respirators’’) 
Dynamite 

Aetna Explosives Co., 2 Rector St.. New York. 

Electrical Supplies 
Electric Service Supplies Co., Philadelphia. Pa. 
Mine & Smelter Supply Co., The, 4°23 Bway., N. Y 

Elevators, Bucket 
Bartlett & Snow, The, C, O. Co., Cleveland, 0. 
Robins Conveying Belt Co., New York. 
Stephens-Adamson Mfg. Co., Aurora, III. 

See advertisement on inside front cover for 
branch_office addresses. 

Traylor Engineering & Mfg. Co., Allentown, Pa. 

Employees 

Business Men’s Clearing House, Denver, Colo. 
Supts., assayers, mill men sent all parts of world. 

Engines, Gas and Gasoline 
Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
Chicago Penumatic Tool Co., Chicago, IIl. 
Mine & Smelter Supply Co., The, 42 Bway.. N. Y. 
Morse Bros. Mach. & Supply Co., Denver, Colo. 

Engines, Oil 
Allis-Chalmers Mfg. Co., Milwaukee, Wis 
Chicago Pneumatic Tool Co., Chicago, Ill. 
Hendrie & Bolthoff M. & S. Co., Denver, Colo. 
Ingersoll-Rand Co., 11 Broadway, New York. 

Engineers and Draftsmen Instruments & Supplies 
Mine & Smelter Supply Co., The, 42 Bway., N. Y. 
Morse Bros. Mach. & Supply Co., Denver, Colo. 
Engines, Steam 

Allis-ChaJmers Mfg. Co., Milwaukee, Wis. 
Morse Bros. Mach. & Supply Co., Denver, Colo. 

Exhausters 
Connersville Blower Co., The Connersville, Ind. 
Morse Bros. Mach. & Supply Co., Denver, Colo. 

Excavators, Cableway 
Sauerman Bros., 1138 Monadnock Block, Chica- 

zo. Til. . 
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Excavators, Dragline 

Samora Bros., 1138 Monadnock Block, Chica- 
go, . 

Feeders, Ore 

Bartlett & Snow, The, C. O. Co., Cleveland. O. 
James Ore Concentrator Co.. Newark, N,. J. 
Mine & Smelter Supply Co., The, 42 Bway., N. Y. 
Stephens-Adamson wy Co., Aurora, Iil. 
Traylor Engineering & Mfg. Co., Allentown, Pa. 

Filter Cloth, Metallic 
American Continuous Filter Co. 

(See United Filters Corp.) 
Kelly Filter Piece Co., Salt Lake City. 

(See United Filters Corp.) 
Sweetland Filter Press Co., Brooklyn, N. Y. 

(See United Filters Corp.) 

Filters 
American Continuous Filter Co. 

(See United Filters Corp.) 
Colorado Iron Works Co., Denver, Colo. 

“Portland” continuous revolving drum. For 
cyanide slimes, flotation concentrates, etc. 

Keily Filter Press Co., Salt Lake City, Utah. 
(See United Filters ‘Corp. ) 

. Sweetland Filter Press Co., Brooklyn, N. Y. 
(See United Filters Corp.) 

Traylor Engineering & Mfg. Co., Allentown, Pa. 
oe Filters Corp. Felt Bldg., Salt Lake City, 

ah. 

Fire Forcing Presses 
Wood & Co., R. D., Philadelphia, Penn. 

Fireproof Roofing 
Aspromet Co., Pittsburgh, Pa. 

Flange Presses 

Wood & Co., R. D., Philadelphia, Penn. 

Flood-Lighting Projectors 

Electric Service Supplies Co., Philadelphia, Pa. 

Flotation Machines 

Southwestern Eng. Co., Ine., 106 W. 3rd St., 
Los Angeles, Calif. 

Flotation, Oil 
Colorado Iron Works Co., Denver, Colo. 
Portland filter for dewatering concentrates. 

Flotation Oils 
Flotation Oil & Chemical Co. 2-Rector St., N. Y. 
General Naval Stores Co., 175 Front St., N. Y. 

Pine oils, vine tar oils, turpentines, coal tar 
oils, wood creosotes, etc. 

Georgia Pine Turpentine Co., 160 Perry St, New 
York City. 

Pensacola Tar & Turpentine Co., Gulf Point, Fla. 

Forges 

Denver Fire Clay Co., Denver, Colo., U. S. A. 
Oil-fired for drill steel. Send for catalog. 

Ingersoll-Rand Co., 11 Broadway, New York. 
Monarch Eng. & Mfg. Co., Baltimore, Md. 
Foundations 
Foundation Co., 233 Broadway, New York 

Framers, Timber 
Denver Engineering Works Co., Denver, Colo. 
Hendrie & Bolthoff M. & S. Co., Denver, Colo. 

Furnaces, Assay 
Braun Corporation, The, Los Angeles, Calif. 
Braun-Knecht-Heimann Co., San Francisco, Cal. 
Denver Fire Clay Co., Dencer, Colo., U. S. A. 

“Case” patent. One-, two- or three- muffle de- 
sign unit system, low pressure air. 

Mine & Smelter Supply Co., The, 42 Bway., N. Y. 

Furnaces, Bullion Melting 
Braun Corporation, The, Los Angeles, Calif. 
Braun-Knecht-Heimann Co.,San_ Francisco, Cat 
Denver Fire Clay Co., Denver Colo., U. S. A. 

“Case’”’ patent. Oil- ‘fired, low-pressure ir, high 
temperatures quickly attained. 
Send for catalog. 

Mine & Smelter Supply Co., The, 42 Bway. N.Y. 
Monarch Engineering & Mfg. Co., Baltimore, Md. 

Furnaces, Crucible, Tilting and Refining 
Monarch Engineering & Mfg. Co., 1206 American 

Bldg., Baltimore, Md. 

Furnaces, Crucible, Tilting Metal 
Mine & Smelter Supply Co., The, 4:2 Bway. N.Y. 
Monarch Engineering & Mfg. Co., 1206 American 

Bldg., Baltimore, Md. 

Furnaces, Electric 
General Electric Co., Schenectady, N. Y. 

Furnaces, Mechanical Roasting 
Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
Dwight & Lloyd Sintering Co., Inc., N. Y City. 
General Chemical Co, Herreshoff Furnace Dept. 

B, 25 Broad St., New York. 
Ten sizes, 5 to 7 hearths, 381 to 1925 sq.ft. 
hearth area. 
Cylindrical steel shell contains vertically super- 
imposed hearth. By rabble arms operated from 
central vertical shaft, roasting ore travels from 
eenter of top hearth, down through lower ones. 
discharging from rim of lowest. Heated air 
for combustion travels upward. 

Mine & Smelter Supply Co., The, 42 Bway. N.Y. 
Morse Bros. Mach. & Supply. Co., Denver, Colo. 
Traylor Engineering & Mfg. Co., Allentown, Pa. 
Wedge Mechanical Furnace Co., Greenwich Point, 
Philadelphia. 
Varying stock sizes, number of hearths and 
hearth areas. 
Hearths placed one above the other vertically 
all enclosed in suitable shell. Vertical shaft 
revolves in center, raking ore on hearths, by 
rabbles and teeth atiached to arms. Ore travels 
through furnace from top to bottom. To cor- 
rect inequalities in the supply of heat com- 
bustion gases pass through heating chambers 
between hearths. as well as to hearths them- 
selves, External fireboxes communicate with 
the heating chambers through flues. Central 
shaft designed to be accessible. 
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ELIMINATING MEN BY HOISTING 
Shaft Bottom ORE WITHOUT HUMAN ASSISTANCE 

with 

| Rotary Dump Fully Automatic Skip Hoists eliminate men by 
and noisting ore without human assistance. 

ieee In mines equipped with Fully Automatic Skip 
SKIP HOIST Hoists, the ore is dumped into a hopper at the 

shaft bottom. The Skip Hoist does the rest. It 
starts automatically as soon as ore is dumped, 
operates continuously as long as there is ore to 
hoist, and then automatically stops. It loads, 
hoists, dumps, and descends entirely without hu- 
man assistance. No men are required to place cars 
on cages, or take off empties, or load skips. No 
hoisting engineer is needed. 

Nearly every shaft mine can use Fully Automatic Skip 
Hoists to good advantage for any capacity and any lift. 
Complete, interesting data gladly furnished to those inter- 
ested in this better method of hoisting ore without human 
assistance. 

Write for this data today. 

The C. O. Bartlett & Snow Company 
Main Office and Works: Cleveland, Ohio, U. S. A. 

Eastern Offices: New York, N. Y. 

SAUUTUUANAVEVULGUOUOUEEEAUNOOOSESDOOONAUEEGEEUDUSUOUGUCORGDUGUUORDGESSOEGUCUGELEOSUOOUOOUGEESOVOAOOSESEEOOSUOOREOEOOACOREOOSUUSEOSOREREAOOOOOERROUUAOEOEOEDOGEL 

PINE 
FLOTATION 

OILS 

UANLASAAANSNSCSDAANNS ADUNGGSGA0G00UUUNNUNOESEONGGUDANGSSOGOOLGOSEOOOOCOTOOGOROOUEREUOLEUOGDEDOOGOLUUAGSOASLSUEOOSCUOSOEOOUOOOSOUDEREUUNEOUOOUEEDOOOUREOONE 

Automatic renee 

Ty sty ed 1 in F q 5. Capa
city | 

Tall Process Co | 
68 William St 

EMTS na a Pensacola Tar & Turpentine Co. 
F.E. Mariner, Pres. Gull Point, Fla. 
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[FLOTATION | 
PURE PINE OIL PINE TAR OIL 
HARDWOOD AND COAL. TAR CREOSOTE 

General Naval Stores Co., 96 West St., New York 
TTT 

RUGGLES-COLES 
ORE DRYERS 

Dryers for all purpcses. 
Write for catalogue about them and find out why they are preferred. 

RUGGLES-COLES E ENGINEERING COMPANY, *e entees 3 York, Pa. 
tern Office: 

$22 S. Michigan Ave., Chicago, I}. 50 Church St., New York City 

WADAAGUEGENUALADOEOUUEUNDOOTOUOUEAAUEUNONOOGENUOUOERONEOUOOUOOUATOGOGNDEONOOOUEUEGOUEUEOEUEDENSOOOSUOEOOODEDNOOOOOSUROGEEEDENEOUOEOTOOOEOENOUUTONSERNOEOENODES 

t SUUAAAULAAAAUAAA SAA LSUM ATAU ES 

AGUUUCOEUNAUOUUAOUORAREAUAAUACUUEEAESENAAaUCCanNCNON, 

SSUATUOUEDADUAUOAAADAAAUOAAUUEAEUAD LEAR OSAADEASSULSOAEAAEO AOA EE AE EDSSMASUAEOAEDODDAEOOADASUMSOUMEAARO OOOO UAEOSRMODAASOSSOAEOAEDAAO DAA OOEAOUM Aenea Ce 

Dependable Clay- Working 
Machinery Pine Flotation Oils 

Our Oils are pure and are producing 
excellent results on 

various ores. 

Georgia Pine Turpentine Co. ofNew York 
156, 158, 160, 162 Perry Street 

* Jew York City 

Plants: Fayetteville, N. C.; Collins, Ga. 

Western Branch: P. O. Box 1994, Salt Lake City. 

Operated and recommended by Ss 
betes Paving block, Hollow bui Iding block, Fire-proofing, Chimney 
block, Chemical tile, and Zinc Companies of the country. 

the prominent Fire-brick, Building 

E. M FREESE & CO., Galion, Ohio 
DEPENDABLE MACHINERY OF PROVEN EFFICIENCY 
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Furnaces, Smelting 
Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
Colorado Iron Works Co., Denver, Colo. 
Morse Bros. Mach. & Supply Co., Denver, Colo. 
Traylor Engineering & Mfg. Co., Allentown, Pa. 

Fuses, Electric 
Westinghouse El. & Mfg. Co., E. Pittsburgh, Pa. 

Gas Producers 
Wellman Seaver Morgan Co., The, Cleveland, O. 
Wood & Co., R. D., Philadelphia, Penn. 

Gas Purifiers 
Wood & Co., R. D., Philadelphia, Penn. 

Gear Cases 
Electric Service Supplies Co., Philadelphia, Pa. 

Gears 
Fawcus Machince Co., Pittsburgh, Penn. 7 
Philadelphia Gear Works, 1120 Vine St., Phila- 

delphia. Cable Address: “Philagear.” 
All sizes. 
All descriptions gear: cutting and wheels. 

R. D. Nuttall & Co., Pittsburgh, Penn 
Stroh Steel-Hardening. Process Co., Pittsburgh, Pa. 

Gears, Bevel 
Philadelphia Gear Works, 1120 Vine St., Phila- 

delphia. Cable Address: ‘‘Philagear.’’ 

Gears, Cast 
Cleveland Worm & Gear Co. Cleveland, Ohio. 

Gears, Cut and Worm 
Cleveland Worm & Gear Co., Cleveland, Ohio. 

Gears, Double Helical 

Caldwell & Sons Co., H. W., 17th St. and Web- 
ster Ave., Chicago. 

Falk Co., The. Milwaukee, Wis. 
Any face to 42 in.; diameter to 12 ft. 
Staggered herringbone teeth with continuous 
tooth engagement. Machine-cut from solid 
blanks. 

Faweus Machine Co., Pittsburgh, Penn. 

Gears, Rawhide 
Philadelphia Gear Works, 1120 Vine St., Phila- 

delphia. Cable Address: ‘‘Philagear. " 

Generators, Electric 
Westinghouse El. & Mfg. Co., E. Pittsburgh, Pa. 

Gravel Washing Plants 
Sauerman Bros., 1138 Monadnock Block, Chi- 

eago, Ill 

Grease Cups 
Lunkenheimer Co. The, Cincinnati, Ohio. 

Grinders, Ore 
Braun Corporation, The, Los Angeles, Calif. 
Braun-Knecht-Heimann Co.,San Francisco, Cal 
Laboratory machines for ore coke and coal. 

Freese Co., E. M., Galion, Ohio. 
Mine & Smelter Supply Co., The, 42 Bway.,N. Y. C. 

Grinders, Sample 
Denver Engineering Works Co., Denver, Colo. 
Mine & Smelter Supply Co.. The, “42 Bway..N. Y.C. 
Traylor Engineering & Mfg. Co., Allentown, Pa. 

Hangers, Mine 
Electric Service Supplies Co., Philadelphia, Pa. 

Head Frames, Mine 
American Bridge Co., 30 Church St., New York. 

Headlights, Incandescent Mine 
Electric Service Supplies Co., Philadelphia, Pa. 

Hoists, Compressed Air 
Lidgerwood Mfg. Co., 96 Liberty St.. N. Y. City. 

Hoists, Electric 
Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
Denver Engineering Works Co., Denver. Colo. 
English Iron Works, Kansas City. Mo. 
Flory Mfg. Co., S.. es. Penn. 
Hendrie & Bolthoff M. Co., Denver, oon. 
Lidgerwood Mfg. Co., og Liberty St., N. City. 
Branches: Philadeiphia, Pittsburgh, Chicas, 
Seattle. 
All sizes. 

Ottumwa Iron Works, Ottumwa, Iowa. 
Sizes 15 to 50 hp. in stock. 

Traylor Engineering & Mfg. Co., Allentown, Pa. 
Vulean Iron Works, Wilkes-Barre, Penn. 
Wellman-Seaver Morgan Co.. The, Cleveland, O. 
Branches: New York and Denver, Colo. | 
Any size or capacity. Designed for any job. 
First or second motion. 

Aoists, Gas and Gasoline 
Lidgerwood Mfg. Co., 96 Liberty St., N. Y. City. 
Mine & Smelter Supply Co., The, 42 Bway.,N. Y. C. 

Hoists, Portable 
Chicago Pneumatic Tool Se, Chicago, Ill. 
Hendrie & Bolthoff M. & S. Co., Denver, Colo. 
Ingersoll-Rand Co., 11 Broadway, New York. 

“Little Tugger’’—for drill column, bar or tim- 
ber mounting. It operates on air. 

Lidgerwood Mfg. Co., 96 Liberty St., City. 
Mine & Smelter Supply Co., The, 42 “Reg x. 7.o 

Hoists, Skip 
Bartlett & Snow, The, C. O. Co., Cleveland, O. 

Hoists, Steam 
Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
English Iron Works, Kansas City, Mo. 
Wlory Mfg. Co., S.. Bangor. Penn. 
Hendrie & Bolthoff M. & S. Co., Denver. Colo. 
Holmes & Brothers, ao Robt. Danville, Tl. 
Lidgerwood Mfg. Co., 96 Liberty St., N. Y. City 

Sizes up to 1000 hp. 
Mine & Smelter Supply Co., The, 42 Bway.,N. Y.C. 
Ottumwa Tron Works. Ottumwa, Iowa. 
Sullivan Machinery Co., Chicago, Ill.. U. S. A. 
First motion Corliss and geared slide valve 
with automatic cut-off. 

Vulcan Iron Works, Wilkes-Barre, Penn. 
Wellman-Seaver-Morgan Co., The, Cleveland, O. 

Hose, Air 
Denver Rock Drill Mfg. Co., Denver, Colo. 
— wound, blue jacket and red jacket drill 
ose. 

The Diamond Rubber Co., Akron, Ohio. 
Goodrich Co., The B. F., Akron, Ohio. 
Sizes %” up. 
Wrapped duck and braided fabric types. See 
“Commander.”’ Resists injury through twists 

qaocvess Tire & Rubber Co.. The, Akron, Ohio. 
Hardsocg Wonder Drill Co., Ottumwa, Iowa. 

%” 1” plain and armored. Fitted with 
nipples and Ratens coupler. 

. Rubber New York City. 

te Clamps, Malleable 
Knox Mfg. Co., 821 Cherry St., Philadelphia, Pa. 

Houses, Steel Shaft 
American Bridge Co., 30 Church St., New York. 
Hydraulic Accumulators 
Wood & Co., R. D., Philadelphia, Penn. 

Idlers, Conveyor 
Conveying Weigher Co., The, New York City. 

Instruments, Surveying 
Ainsworth & Sons, Wm., Denver, Colo. 
Berger & Sons Co., C. L.. Boston, Mass. 
Buff & Buff Mfg. Co., Boston, Mass. 

Transits, levels, current meters. 

Insulating Materials, Electric 
Electric Service Supplies Co., Philadelphia, Pa. 
Westinghouse El. & Mfg. Co., E. Pittsburgh, Pa. 

Iron and Steel 

Aspromet Co., Pittsburgh, Pa 
Asbestos protected, corrugated plates ana 
shapes. 

dackets, Water 
Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
Traylor Engineering & Mfg. Co., Allentown, Pa. 

Jigs 
Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
Denver Engineering Works Co., Denver, Colo. 
Richards pulsator jigs and riffles. 

James Ore Concentrator Co.. Newark, N. J. 
Mine & Smelter Supply Co., The, 42 P-way..N. Y.C. 
Power & Mining Mchy. Works. 115 B’way, N.Y. 
Traylor Engineering & Mfg. Co., Allentown, Pa 

Kilns, Rotary 
Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
American Process Co., 68 William St.. New York. 
Power & Mining Mchy. Works, 115 B’way, N. Y. 
Laboratory Machinery 
Braun Corporation, The, Los Angeles, Calif. 
Braun-Knecht-Heinmann Co., San Francisco, a. 
Denver Fire Clay Co., Denver, Colo., U. 
Mine & Smelter Supply Co., The, 42 Bway., N. -: Cc. 

Lacing, Leather 
Schieren Co., Charles A., New York City. 

Lamps, Acetylene 
Dewar Manufacturing Co., 28-30 35th St., 
Brooklyn, N. Y 

Milburn Co., The Alexander, Baltimore, Md. 
Simmons Co. John, 34 35th St., Brooklyn, N. Y. 

Pioneer. Baldwin and Zar, cap and hand 
lamps, 3- to 12-hr. capacity. 

Wolf Safety Lamp Co.. 74 Washington St., N. Y. 

Lamps, Electric 
Westinghouse El. & Mfg. Co., E. Pittsburgh, Pa 

Lamps, Safety Cap 
Westinghouse El. & Mfg. Co., E. Pittsburgh, Pa. 

Lamps, Guards 
Electric Service Supplies Co., Philadelphia; Pa. 

Lightning Arresters 

Electric Service Supplies Co., Philadelphia, Pa. 
Westinghouse El. & Mfg. Co. E. Pittsburgh, Pa. 

Line Material, Overhead 
Westinghouse El. & Mfg. Co., E. Pittsburgh, Pa. 

Linings, Ball Mill 
Allis-Chalmers Mfg. Co.. Milwaukee, Wis. 
Traylor Engineering & Mfg. Co., Allentown, Pa. 
Linings, Tube Mill 

Traylor Engineering & Mfg. Co., Allentown, Pa. 

Locomotives, Compressed Air 
Porter Co., H. K., 1203 Union Bldg., Pittsburgh, 

Penn. 

Locomotives, Electric 
General Electric Co., Schenectady, N. Y. 
Jeffrey Mfg. Co., The, 974 N. 4th St.. Columbus, O, 
Westinghouse El. & Mfg. Co., E. Pittsburgh, Pa. 

Locomotives, Electric Storage Battery 
Atlas Car & Mfg. Co., Cleveland, Qe. 
General Electric Co., "Schenectady. N. 
—~ Mfg. Co., The, 974 N. 4th St. pias, 

Westinghouse El. & Mfg. Co., E. Pittsburgh, Pa. 
Whitcomb Co., Geo. D., Rochelle, Ill. 
Locomotives, Gasoline 

Fate Co., The J. D., Plymouth, Ohio 
Vulean Iron Works, Wilkes-Barre, Pe. _. 
Whitcomb Co., Geo. D., Rochelle, Ill. 

Locomotives, Industrial - 

American igeegetis Co., 30 Church St., —. 
Porter Co., H. K., 1203 Union Bldg., Pitisbureh: 

enn. 
Whitcomb Co., Geo.’ D., Rochelle, Ill. 

Locomotives, Mine 
American Locomotive Co., 30 Church St., N.Y. 
rer Co., H. K., 1203 Union Bldg., Pittsburgh, 

enn. 
Whitcomb Co., Geo. D., Rochelle, Il. 

Locomotive Parts 
American Locomotive Co., 30 Church St., N. Y. 
Locomotives, Storage Battery 
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Locomotives, Steam 
American ee Co., 30 Church St., N. y. 
nee Co., H. K., 1203 Union Bldg., Pittsburgh, 

enn. 
Branch; 30 Church St,, New_York. 

Vulean Iron Works, Wilkes-Barre, Penn. 
Lubricating Oils ° 
Standard Oil Co.. Chicago, Ill. 
Magnetic Pulleys 
Dings Magnetic Separator Co., 673 Smith St., 
Milwaukee, Wis. 
Magnetic pulleys in all sizes. When used as 
head pulley in belt conveyor, it converts latter 
into magnetic separator. Will save machinery 
by throwing out unbreakable iron substances, 
such as hammer heads, etc. 

Magnetic Mfg. Co., Milwaukee, Wis. 

Meters, Electric Current 

Westinghouse El. & Mfg. Co., E. Pittsburgh, Pa. 
Metal, Asbestos Protected 
Aspromet Co., Pittsburgh, Pa. 

Metals and Alloys 

Primos Chemical Co., Primos, Del. Co. Penn. 
Cable: ‘‘Briquette, Phila.” Branches: Vana- 
dium and Lakewood, Colo. 
Agents: Allan S. Davison & Co., Pittsburgh, Pa. 

Metals, Noncorrosive 

International Nickel Co., The, 43 Exchange 
Place, New York. 
“Monel” metal. Tough, acid-resisting alloy. 

- Rods, flats, castings, sheets, strips and wire. 

Metals, Perforated 
Allis-Chalmers Mfg. Co.. Milwaukee. Wis. 
Frdle Perforating Co., Rochester. N. Y. 
Harrington & King Perforating Co., The 620 N, 
Union Ave., Chicago, Ill. Branch: 114 Lib- 
erty St.. New York. 
All sizes and shapes of perforations; all kinds 
and thicknesses of metals. 

Screens for trommels, stamp mills. jigs, etc. 
Hendrick Mfg. Co,, Carbondale. Penn. 

Mills, Ball, Tube and mente 
Abbe Engineering Co., 22 Broadway, New York. 
Allis-Chalmers Mfg. Bor “Milwaukee. Wis. 
Colorado Iron Works Co., Denver Colo. 
Denver Engineering Works Co.. Denver, Colo. 
Hendrie & Bolthoff M. & S. Co., Denver, Colo. 
Herman, John, Los Angeles, Calif. 
Mine & Smelter Supply Uo., Tne, 42 Bway..N. Y.¢. 
Power & Mining Mchy. Works, 115 B’way, N.Y. 
Traylor Engineering & Mfg. Co., Allentown, Pa 

All sizes and capacities. 

Mills, Chilean 
sane Mill & Machinery Co., Los Angeles Calir. 
Cable: ‘‘Lanemill.” 
Sizes: 5-, 7- and 10-ft. Capacities: 10, 20 and 
40 tons per 24 hr. 

“Slow-speed”’. Chilean mills. 20- and 40-ton 
mills can be sectionalized for transportation 
on pack animals. 

Traylor Engineering & Mfg. Co., Allentown. Pa. 
Wellman-Seaver-Morgan Co., The, Cleveland, O. 

Mills, Stamp 
Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
Colorado Iron Works Co.. Denver. Colo. 
Denver Engineering Works Co., Denver, Colo. 
Hendrie & Bolthoff M. & S. Co., Denver. Colo. 
Power & Mining Mchy. Works, 115 B’way. N. Y. 
Traylor Eng. & Mfg. Co., Allentown, Penn. 

Mine Hangers & Insulators 
Electric Service Supplies Co., Philadelphia, Pa. 

Minerals and Ores, Rare 

Ward's Natural Science Estab., Rochester N.Y. 

Mining Representatives 
Camphius, Rives & Gordon, Ine, Apartado 

(P. O. Box) 1709, Office 512-13 Mutual Bldz.., 
Mexico, D. F. 

Molybdenum Ore, Buyers. of 
Primos Chemical Co., Primos, Del. Co.. Pa. Ca- 

ble: ‘‘Briquette, Phila.’’ Branches. Vanadiaum 
and Lakewood, Colo. 
Agents: Allen S. Davison & Co., Pittsburgh, Pa. 

Motors 

Allis-Chalmers Mfg. Co., Milwaukee. Wis. 
General Electric Co.. Schenectady. ie. 
Westinghouse El. & Mfg. Co.. E. Pittsburgh, Pa. 

Motor Generator Sets 

General Electric Co.. Schenectady, a. os 
Westinghouse El. & Mfg. Co., E. Pittsburgh, Pa. 

Motor Control 
Westinghouse El. & Mfg. Co.. E. Pittsburgh. Pa. 
For all types and capacities of motors. 

Netting, Wire 
Ludlow-Saylor Wire Co., St. Louis, Mo. 
“Hex” poultry netting. Stack netting for 
locomotives. 
Catalog No. 45. 

Nickel 
International Nickel Co., The, 43 Exchange 

Place, New York. 

Oiled Clothing 
Goodrich Co., The B. F.. Akron, Ohio. 
So’westers, jackets, apron pants. Rubber goods 
for abrasive wear 

Oils, Flotation (See “Flotation Oils’’) 

Ore, Buyers and Sellers of 
American Metal Co., New York City. Agents: 
Campania des Minerales y Metales, Mexi’o 
City and Monterey; South American Metal Co.. 
Santiago, Chile. 

American Smelting & Refining Co., 120 Broad- 
way, New York, 
Agents: Kleinwort, Sone & Co. London, Eng: 
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The Standard Ball Mill 
is all the name implies 

ute 

CARBIDE .IP LAMPS 
FLOAT FEED 

Patented 

The Simplest of All Lamps 

It is less complicated than other lamps. 

You simply charge it with carbide and 

water, open the valve full wide, light 

and it burns and it keeps on burning 

until the charge is completely used up. 

No raking. No shaking. No adjusting. 
IN WORKMANSHIP. 
IN EFFICIENCY. 
IN DURABILITY. 
IN PRICE 
In all that is embodied in Ball Mills. 

Self-locking lining requiring no bolts through the 
shell, insuring longer wear of the lining. No special 
lifting devices required. A proven crushing device of 
the highest efficiency in the simplest form. 

Made in all sizes, the following sizes carried in 
stock for immediate shipment: 

5x 4ft., Capacity 10 tons per hour to 12 mesh 
4 x 5 ft. 7 8 oe a7 ord ay oe “oe 

Care of this lamp is 

equally simple. May 
we send you evidence 
of this in the form of a 

? 7 4 3 ft.. oe 3 “e “ “oe “ “ “ sample lamp? No 3x3 i ies ff ees 
. . . 6x i sé “ 

obligation incurred on Laboratory or or > nes Mills: ‘ai are aie 
anills OAruesmyrawn 36 x 30-in., Capacity per charge 300 pounds. 

30 x 21-in., Capacity per charge 120 pounds. 
Full line of Manganese Steel Balls, sizes 1 to 4-in., 

and also High Carbon Forged Balls. 

Write for Catalogue 

The Morse Bros. Machinery & Supply Co. 
Denver, Colorado 

your part. 

DEWAR MANUFACTURING CO., Inc. 

28-30 Thirty- ~~ St. 100 Wellington St., W. 
Brooklyn, N. Toronto, Ontario 

*CPUUUEUUAUUAUELE EAE TLA COURSE CELE ELATED AAEM AMEN UEDA ASU NCEE 
HOUAOAAULAUANLONOOAANALOCAALOELOAGAUOMMADANAADAANASUOEGAAOUALOELEDUELOEDAUOELOEGEGUAEAUEOONAADOAAEAUEAAOUAUOUUEDUELSEVECUEDOELAGUEEDE AEG ECUE EECCA TUE 
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AUTOMATIC SELECTIVE PROPORTIONAL UNLOADERS 
are found exclusively on the 

Norwalk Compressor 
These improvements mark a new era in compressor construction. 
They gain the instant and favorable attention of all skilled 
engineers. For the usual hackneyed claims of economy, durabil- 
ity and efficiency, let our forty years’ experience be an assurance 
of adequate and discerning attention to every feature. 

The Norwalk Iron Works Company 
South Norwalk Connecticut 

te 
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MAGNETIC PULLEYS 
Reduce repair bills by 

protecting Ore Crushers 
Magnetic Separation removes tramp 
iron from conveyed material, thus elim- 
inating two channels of loss: the cost 
of repairs, and the expensive shut-downs 
which follow injury to Ore Crushers. 

Bulletin No. 24 gives full 
description of Magnetic Pulleys. 

MAGNETIC MANUFACTURING COMPANY 
| 764-770 Windlake Ave., Milwaukee, Wis. 
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land; W. A. a and Geo. J. Ewart, City of 
Mexico: F. Aller, Antofagasta, Chile. 
wort, Sons % Co., London, England; W. A. 
Price and Geo. J. Ewart, City of Mexico: F. D. 
Aller, Antofagasta. Chile. 

American Zinc & Chemical Co.. Langeloth. Pa. 
American Zine, Lead & Smelting Co., 55 Con- 

gress St., Boston, Mass. 
Arizona Copper Co., Clifton, Ariz. 
Balbach Smelting & Refining Co., Newark, N. J. 
Bartlesville Zine Co., 52 Broadway, New York. 
Beer, Sondheimer & ‘Co.. 61 Broadway, New 
York. Branch: 1101 ‘Newhouse Bldg., Salt 
Lake City, Utah. 
See advertisement. 

Consolidated Mining & Smelting Co. of Canada, 
Ltd., The, Trail, British Columbia. 

Grasselli Chemical Co., The, Cleveland, Ohio. 
Hardy, Charles, 50 Church St.. New York. 
Hegeler Zine Co., The, Danville, Il. 
Illinois Zine Co., Peru, Ill. 
International Smelting Co.. 42 Broadway. New 
York. Ore Purchasing Department: 621 Kearns 
Bldg.. Salt Lake City, Utah. Smelting Works: 
International, Utah, and Miami, Ariz. Refin- 
eries: Raritan Copper Wks., Perth Amboy, NJ.; 
Internat. Lead Refining Co., E. Chicago, Ind. 

Irvington Smelting & Refining Works, Irvington, 
N. J. < : a New York. 

Leavitt & Co.. W., 30 Church St.. New York. 
Matthiessen & oarie Zine Co.. La Salle Ill. 
Nichols Copper Co., 25 Broad St., New York. 

See advertisement. 
Pass & Son, Ltd., Capper. Bristol. England. 
Pennsylvania Smelting Co., Pittsburgh, Penn. 
Phelps, Dodge Corp., New York City. 
Phillip Bros.. ?9 Broadway, New York. 
St. Joseph Lead Co., 61 Broadway, New York. 
United Metals Selling Co.. 42 Broadway New 
York. European Agents: (. S: Henry & Co., 
Ltd., 12 Leadenhall St., London, E. C. 
See advertisement. 

United States Smelting, Refining & Mining Co., 
55 Congress St.. Boston, U. S. A. Works: 
Midvale. Utah: Needles, Calif.: Gold Road, 
Ariz.; Kennett, Calif.: Chrome N. J.; Grasselli, 
Ind.: Pachuca and Real del Monte, Mexico. 
See advertisement. 

Vernon Metal & Produce Co., Inc., 25 Beaver 
St.. New York City. 

Vogelstein & Co., L., 42 Broadway, New York. 

Ores, Samplers of 

Beach & Co., 204 Boston Bidg., Denver, Colo. 
Supervise aniening and sampling at smelters. 

Ledoux & Co.. Inc.. 99 John St., New_York. 
Pitkin, Inc., Lucius, 47 Fulton St., New York. 
Overhead Line Material 
Electric Service Supplies Co.. Philadelphia. ra. 

Oxy-Acetylene and Oxy-Hydrogen Apparatus 

Davis-Bournonville Co. General offices and fac- 
tory: Jersey City, N. J. ; 
Widest range of equipment for welding and 
cutting and production of acetylene, oxygen 
and hydrogen. Sales offices: New York Chi- 
cago, Boston, Philadelphia. Pittsburgh, Cleve- 
land, Cincinnati. Detroit, St. Louis, San Fran- 
cisco, Seattle, Toronto, Canada. 

Oxy-Acetylene, Welding and Cutting Apparatus 
Milburn Co., The Alexander, Baltimore, Md. 
“Milburn” oxy-acetylene apparatus. 

Packing e 
The Diamond Rubber Co.. Akron. Ohio. 
Garlock Packing Co., Palmyra, N.Y. 
Goodrich Co.. The B. F.. Akron. Ohio. 

Sheet, tubular. spiral, square, rubber and duck. 
Goodyear Tire & Rubber Co.. The, Akron, Ohio. 
U. S. Rubber Co., New York. 
Packing, Hydraulic 
Schieren Co., Charles A., New York City. 

Packing, Rod 

U. S. Rubber Co., New York. 

Packing, Sheet 
U. S. Rubber Co.. New York. 

Pebbles, Grinding 
Wood & Co.. R. D., Philadelphia, Penn. 

All kinds and sizes, 1 to 72 in. 

Pipe, Spiral Riveted 
Abendroth & Root Mfg. Co., 233 Bway., N. Y. C. 
American Spiral Pipe Works, Chicage, Ill. 
To 40 in. diameter and 40 ft. long. 

Pipe, Steel 
National Tube Co., Pittsburgh, Penn. 

Pipe, Wood 
National Tank & Pipe Co., Portland. Ore. 
Machine Banded Pipe in sizes 2” to 32”. Con- 
tinuous stave pipe up to 14’. 

Redwood Mfrs. Co., San Francisco, Calif. 

Matinum 
pe & Co., Inc., Newark, N. J. Branch: New 

or 
Hammered ware of all sizes and shapes. 

Bishop & Co.. Platinum Works, J., Malvern, Pa. 
Powfer, Blasting 
Aetna Explosives Co.. 2 Rector St.. New York. 
Power Transmission Machinery 
Traylor Engineering & Mfg. Co., Allentown, Pa. 

Presses, Filter 
American Contiruous Filter Co. 

(See United Filters Corp.) 
Kelly Filter Press Co., Salt Lake City, Utah. 

(See United Filters Corp .) 
Shriver & Co., T., 826 Hamilton St.. many J 
Sweetland Filier Press Co.. Brooklyn, N: 

(See United Filters Corp.) 
United Filters Corp., Felt Bldg., Salt Lake City, 
Utah. 

Worthington Pump & Machry. Corp., 115 Bway., 
New York City. 

Presses, Hydraulic 
Wood & Co., R. D., Philadelvhia, Penn. 

Publishers, Technical Book 
McGraw-Hill Book Co., Inc., 239 W. 39th St., 
New York. Branches: London and Berlin. 

Pulverizers, Coal 
Power & Mining — Works, 115 B’way, N.Y. 
Traylor Engineering Mfg. Co., MAA Pa, 

Pulverizers, Ore 
Bartlett & Snow, The. C. O. Co., Cleveland, O. 
Braun Corporation, The, Los Angeles, Calif. 
Laboratory machines for all purposes and pros- 
pectine. 

Braun-Knecht-Heinmann Co. San Francisco, Cal. 
Mine & Smelter Supply Co., The, 42 Bway.,N. Y.C. 
Traylor Engineering & Mfg. Co., Allentown, Pa. 
Agents: San Francisco, a Chicago, 

Pumping Engines 
Allis-Chalmers Mfg. Co., Milwaukee, Wis. 

Pumps, Boiler Feed 

Cameron Pump Works, 11 Bway, New York. 
Deming Co., The, Salem, Ohio. 
Morris Machine Works. Baldwinsville, N. Y. 
Worthington Pump & Mchy. Corp., 115 Broad- 
way, New York. 

Pumps, Centrifugal 

Cameron Pump Works, 11 Bway, New Your 
Chemical Pump & Valve Co., Perth Amboy, N. J. 
De Laval Steam Turbine Co., Trenton, N. J. 
Deming Co.. The, Salem, Ohio. 
Krogh Pump Mfg. Co., San Francisco, Calif. 
Mine & Smelter Supply Co.. The, 42 Bway.,N. Y. C. 
Taber Pump Co., 295 Elm St.. Buffalo, N. Y, 
Wood & Co., R. D., Philadelphia, Penn. 
Worthington Pump & Mchy. Corp., 115 Broad- 

way, New York. 
Pumps, Deep Well 

Alberger Pump & Condenser Co., New York City. 
Cameron Pump Works, 11 Bway, New York. 

Sheet. rod, wick, rope and stem packing. 
Deming Co., The. Salem, Ohio. 
Morris Machine Works, Baldwinsville, N. Y. 

Pumps, Electric 
Cameron Pump Works, 11 Bway. New York. 
Deming Co., The, Salem, Ohio. 
Krogh Pump Mfg. Co., San Francisco, Calif. 
Morris Machine Works, dion m. Y. 
Roots Co., P. H. Connersville, Ind. 
Worthington Pump & Mchy- Corp., 115 Broad- 

way, New York. 

Pumps, Mill 
Cameron Pump Works, 11 Bway. New York. 
Deming Co.. The. Salem, Ohio. 
Frenier & Son, J. H., Rutland, Vt., U. S. A. 
Krogh Pump Mfg. = | Francisco, Calif. 
Roots Co., P. H. & F. Connersville, Ind. 
Traylor Engineering & Miz. Co., Allentown, Pa. 
Worthington Pump & Machry. Corp., 115 B-oad- 

way, New York. 

Pumps, Mine 
Alberger Pump & Condenser Co.. New York City. 
Allis-Chalmers Mfg. Co.. Milwaukee. Wis. 
Cameron Pump Works, 11 Bway, New York. 
Twelve sizes. low head, to 7500 gal. per min. 

Deming Co.. The, Salem, Ohio. 
Hendrie & Bolthoff M. & S. Co.. Denver, Colo: 
Krogh Pump Mfg. Co.. San Francisco, Calif. 
Mine & Smelter Supply Co.. The. 42 Eway..N. Y. C 
Morris Machine Works. Raldwinsville, N. Y. 
Wood & Co.. R. D., Philadelphia, Penn. 
Worthington Pump & Mchry. Corp., 115 Broad- 

way, New York City. 

Pumps, Pneumatic Air Lift 

Sullivan Machinery Co., Chicago, Ill.. U. S, A. 

Pumps, Power Plant 

Alberger Pump & Condenser Co.. New York City. 
Cameron Pump Works, 11 Bway. New York. 
Deming Co.. The, Salem. Ohio. 
Roots Co., P. H, & F. M., Connersville. Ind. 
Worthington Pump & Mchry. Corp., 115 Broad- 

way, New York 

Pumps, Sand, Slime and Tailings 
Frenier & Son, J. H., Rutland. Vt. 
Krogh Pump Mfg. Co.. San Francisco. Calif. 

All sizes regularly 2” to 8”. Low-cost white 
iron liners and open-type impeller. 

Traylor Engineering & Mfg. Co., Allentown. Pa. 

Pumps, Sinking 

Cameron Pump Works, 11 Bway. New York. 
Deming Co.. The, Salem. Ohio. 
Hazard Mfg. Co., Wilkes-Barre, Penn. 
Krogh Pump Mfg. Co.. San Francisco, Calif. 

Pumps, Vacuum 

Abbe Engineering Co.. 22 Broadway, New York. 
Alberger Pump & Condenser Co., New York City. 
Cameron Pump Works, 11 Bway. New York. 
Ingersoll-Rand Co.. 11 Broadway. New York. 
Roots Co.. P. H. & F, M. Connersville, Ind. 
Punches, Hydranlic 
Wood & Co. R. D., Philadelphia, Penn. 

Quicksilver 
Beer, Sondheimer & Co., Inc., 61 Broadway. N. Y. 
Rail Bonding Tools 
Electric Seryice Supplies Co., Philadelphia, Pa. 
Rail Bonds 
Electric Service Supplies Co., Philadelphia, Pa. 

- Rails, Stéel 
Sweet’s Steel Co., Williamsport, Penn. 
Refractories 
Harbison-Walker Refractories Co., Pittsburgh,Pa.. 
Respirators 
Goodrich Co., The B. F., Akron, Ohio. 
White rubber: complete with elastic head 
straps, sponge and cloth filter disc 

Multi-Metal somes Screen Co.. 253 W. 19th 
St.. New York, N. Y. 
Small and light. 75 cents, 

Vol. 105, No. 26 

Rheostats, Liquid 

Westinghouse El. & Mfg. Co., E. Pittsbu 
Riddles, Wire neh. Po. 

Ludlow-Saylor Wire Co., St. Louis, Mo. 
Sizes, - to 1%-in. mesh, 
Catalog No. 45. 

Riveters, Hydraulic 

Wood & Co.; R. D., Philadelphia, Penn. 

Rolls, Crushing (See ‘‘Crushers’’) 

Kope, Rawhide 
Schieren Co., Charles A., New York City. 

Rope, Wire 

Ainerican Steel & Wire Co., Chicago. Branches: 
New York, Worcester, Cleveland, Pittsburgh. 
Denver: Pacific Coast, U. S. Steel Products Co., 
San Francisco, Los Angeles, Portland, Seattle: 

Leschen & Sons Rope Co., A., St. Louis, U. S. A. 
N. Y., Chi., Denver, Salt Lake. San Francisco. 

Geo. C. Moon Co.. Garwood, J. 
Roebling’s Sons Co., John ~ “Trenton M, z. 
Waterbury Co.. 63 Park Row, New York. Branch- 

es: Chi., San Francisco, New Orleans, Boston. 
Agent: Powell & Ellet Co., Dallas, Tex. 

Rules, Measuring 

Lufkin Rule Co., Saginaw, Mich. 

Samplers, Ore 
Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
Braun Corporation, The, Los Angeles, Calif. 
Yor laboratory work. 

Braun-Knecht-Heimann Co., San Francisco, Cal. 
Denver Engineering Works Co., Denver, Colo. 
Hendrie & Bolthoff M. & S. Co., Denver, 7: 
Mine & Smelter Supply Co., The, 42 Bway.,N. Y.C. 
Traylor Engineering & Mfg. Co., Allentown, Pa. 

Scales, Conveyor 

Conveying Weigher Co., The, New York City. 

Scoops, Firing 

Wyoming Shovel Works, Wyoming, Penn. 

Screens 

Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
Bartlett & Snow, The C. O. Co., Cleveland, O. 
Colorado Iron Works Co., Denver, Colo. 
James Ore Concentrator Co., Newark, N. J. 
—_— & ~— Supply Co., The, 42 Broadway, 

ke ee 
fraylor Engineering & Mfg. Co., Allentown, Pa. 

Screens, Perforated Metal 
Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
Chicage Perforating Co., Rochester, N. Y 
Erdle Perforating Co., Rochester, N. Y. 
Harrington & King Perforating Co., The, 620 

N. Union Ave., Chicago, Ill. Branch: 114 
Liberty St., New York. 
All sizes and shapes of perforations; all kinds 
and thicknesses of metals. 
Screens for trommels, stamp mills, jigs, etc. 

Hendrick Mfg. Co., Carbondale, Penn. 

Screens, Revolving 

Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
Bartlett & Snow, The C. O. Co., Cleveland, O. 
Harrington & King Perforating Co., The, 620 

N. Union Ave., Chicago, Ill. Branch: 114 
Liberty St.. New York. 
All kinds perforated metal for revolving screws. 

Hendrie & Bolthoff M S. Co.. Denver, Colo. 
Stephens-Adamson Mfg. Co., Aurora, Ill. 

See advertisement on inside front cover for 
branch office addresses. 

Traylor Engineering & Mfg. Co., Allentown, Fa. 
Screens, Rolled Slot 
Ludlow-Saylor Wire Co., St. Louis, Mo. 

“Rek-tang’’ for rolled slot screens in steel, 
brass, copper or bronze. 
Catalog No. 45 and special ‘‘Rek-tang”’ catalog. 

Screens, Wire 
Ludlow-Saylor Wire Co., St. Louis, Mo. 

1 gages and meshes. 
“Perfect”? double-crimped. Every wire crimped 
around every other. ‘‘Rek-tang,”’ rolled slot. 
made to order. Either in steel, iron, brass, 
copper, bronze. 
Catalog No. 45. 

Multi-Metal Separating Screen Co., 253 W.19th 
St.. New York..N. Y. —— © 
Bronze and other metals to 350 mesh. 

Second-Hand Equipment 
(See Searchlight Section) 

Bogue Sunply Co.. Salt Lake City, Utah 
Gregory Electric Co.. Chicago Ill. 
MacGovern & Co., 114 Liberty St. N. Y. City. 
Morse Bros. Mach. & Supply Co., Denver, Colo. 
Southwestern Wrecking Co.. El Paso, Texas. 
Stewart & Co., Paul, Ist Nat, Bank Bldg., Cin- 

cinnati, O. , 

Separators, Magnetic 
Buchanan Co.. Ine., C. G.. 90 West St.. N. Y. 
Dings Magnetic Separator Co., Milwaukee, Wis. 
Magnetic separators for all purposes. 

Sharpeners, Drill 
Denver Rock Drill Mfg. Co., Denver, Colo. 
Hardsocg Wonder Drill Co., Ottumwa, Iowa. 
Ingersoll-Rand Co., 11 Broadway, New York. 

yner—compact, rapid. simple in operation. 
Sullivan Machinery Co., Chicago, Ill.. U. 8. A. 

Sullivan sharpener makes driil bits and aril} 
shanks by hammering throughout; steel is heid 
while upsetting in a compressed- air vise. 
High temperature unnecessary. 
Bulletin No. 272. 

Shears, Hydraulic 
Wood & Co.. R. D. Philadelphia. Penn. 
Sheet: Iron Work 
Hendrick: Mfg. Co. Carbondale, Penn. 
Sanford-Day Iron Co., Knoxville, Tenn, 



June 29, 1918 

= AUMAUAUANNNAADONONG NOAH AUNT AH NAO ENAA ANA NAA NANA STAG EAA TENATOOAOOAGOUEOUTENATNGOTONEENON SEA ENN UNA N AN NgA NNN NNN NAA eeN eA eNN eA eNeN NNN 

For Those Tough Jobs 

Get a Webb City Crusher 
Out in the Missouri-Kansas-Oklahoma Zinc and Lead 
Districts a crusher must be right to “stand the gaff,” 
and there are more Webb City Crushers in this district 
than all other makes combined. 

Simple, powerful, easy to adjust and practically no 
repairs. 

Get more facts. 

Write for Catalog. 

Webb City and Carterville Foundry and 

Machine Works 
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Webb City, Missouri 
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The Lane Slow Speed Chilean Mill 
is especially noted for its amalgamating ability, but is equally 
well adapted for flotation. cyanidation. or concentration. No 
matter what treatment your ore may require, do not neglect to 
consider the use of the Lane Mill, Our Catalog No. 9 tells all 
about it. Send for it. 

Lane Mill and Machinery Company 
Wesley Roberts Bldg., Los Angeles, California 
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*FARREL FOUNDRY AND MACHINE COMPANY: 

EARLE C.BACON ENGINEER MAVEMEYER BUILDING 
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Buchanan All Steel 
Crushers 

Magnetic Separators, Crushing 
Plants complete in all details. 

C. G. Buchanan Co., Inc. 
90 West Street, New York 
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ABBE TUBE MILLS 
Abbe 
Tire Style 
Tube Mill. 
Patented 

TH PATENTED 
“IDEAL” SPIRAL FEEDER 

Also Pebble Mills, 
Ball Mills, 
Laboratory 

Millés 

Blowers 

' Send for Catalogs 
ABBE ENGINEERING CO. 222-224 Broadway, NEW YORE 
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BRAUN IRON ORE GRINDER 
TYPE NO. 7 

Special Carbon Steel Grinding 
Plates Operating at High Speed 

Designed Particularly for 
Grinding Iron Ore Laboratory Samples. 

Ask for Bulletin S-125. 

AL Ae aE BA 
San Francisco, U. S. A. 

Et SS 
BRAUN CORPO RATION| 

Los Angad, U.S.A. 
Manufacturers of Laboratory Labor-Saving Machinery 

Specialists in Laboratory Equipment and Testing aa 
Dealers in Laboratory Glassware and Chemicals 
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Ball Mills 

Simplest 

Cheapest 
Best 

Interchangeable, peripheral 

or end discharge 

3 tons to 40 slot 
10 “ “0 “a 

20 “ “an “oe 

40 750 
Pat. Mar. 23, 1916 

$175 
375 

Larger sizes made 

Repeat orders show merit. 

JOHN HERMAN, 514S. L. A., LOS ANGELES, CAL. 
PT UMAAAUEAAEAASAAAEUSESAESUAASUUAAODAEAOOOAOEUUUAADOOUUESUUAGGEOODSUGEDUAOEU UA UOUAUOEAUEEGEDEE ENOTES SSUceecvUUvUeeU4UUUUOUUUUUUAAAOAANUO ENG AaOUENEESLELFUUENEEAHAUOGEEGAUUUUUOUUUAAAAEAUUUO EMEA EETLEETEEEEGGOAOOCEUAOO OOOO OOGEOGREGOOOA RUAN ‘ny 
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FOR FINE CRUSHING 
at ONE OPERATION the crusher illustrated reduced feld- Z 
spar granite from one man stone to the following sizes: 

i 
= 

ON }-in. mesh. ... 3.2% 
ON No. 10 mesh...31.9% 
ON No. 20 mesh.. .31.9% 
ON No. 40 mesh...14.1% 
Through No. 40-“ 18.8% 

It will save one set ot rolls 
and in some cases two sets 

Send for Circular. 

Universal Road Machinery Co. 
Kingston, NeF. : 

sUUAEUEUANUENENUNEUANANOELALAUOGGUOMGNEAEEOEUOUAUOCVAGUOGGUDUUNUUDOUUUOUOONUUEUUOONDUONEDUONONUOvOLOUuOUONnONneOed Nene geNeeedeUECUOUEEOELOUOEECUETELIET EONS 
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Shovels, Concrete 
Wycming Shovel Works, Wyoming, Penn. 

Shovels, Hand 
Wyoming Shovel Works, Wyoming, Penn. 

Skips 
Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
Bartlett & Snow, The, C. O. Co., Cleveland, O. 
Sanford-Day Iron Co., Knoxville, Tenn. 
Traylor Engineering & Mfg. Co., Allentown, Pa. 
“Bryant-Wethey”’ type. 

Watt Mining Car Wheel Co., Barnesville, Ohio. 

Smelters 
American Smelting & Refining Co., 120 Broad- 

way, New York. 
American Zine, Lead & Smelting Co., 55 Con- 

gress St.. Boston, Mass. 
Balbach Smelting & Refining Co., Newark, N. J. 
Beer, Sondheimer & Co., Inc., 61 ‘Broadway, New 
York. Cable Address: Beersond. 

Grasselli Chemical Co., The, Cleveland, Ohio. 
Illinois Zine Co., Peru, Ill. 

ee Smelting Co., 42 Broadway, New 
ork 

Matthiessen & Hegeler Zine Co., La Salle, Ill. 
United States Smelting, Refining & Mining Co., 

55 Congress St., Boston, U. S. A. 
Vogelstein & Co.. L.. 42 Broadway, New York. 

Solderless Connectors 
Westinghouse Elec.& Mfg. Co., E. Pittsburgh. Pa. 

Spades, Concrete 
Wyoming Shovel Works, Wyoming, Penn. 

Spring Steel Sheets 
Wyoming Shovel Works, Wyoming, Penn. 

Steam and Hydraulic Forging Presses 
Wood & Co., R. D, Philadelphia, Penn. 

Steel, Drill 
Halcomb & Davidson, Inc 

‘‘Beaver’’ drill steel, hollow and solid; all 
shapes and sizes. 

Hardsocg Wonder Drill Co., Ottumwa, Iowa. 
Ingersoll- Rand Co., 11 Broadway, New York. | 
“IR” brand—all sizes, shapes, quantities in 
stock. 

Milne & Co,, A.. 745 Washington St., New York. 
Branches: Boston and Chicago. 
All shapes and sizes. Solid or hollow. FJAB 
brand. Made in Sweden. 

Stokers, Mechanical 
Westinghouse El. & Mfg. Co., E. Pittsburgh. Pa. 

Strands, Stone Sawing 
Moon Co., Geo. C.. rweed. ee 

Switchboards 
Allis-Chalmers Mfg. Co., Milwaukee. Wis. 
General Electric Co., ene nm. fT. 
Westinghouse El. & Mfg. Co., E. Pittsburgh, Pa. 

All types and sizes. 

Tanks, Wood 

National Tank & Pipe Co., Portland, Ore. 
“National Quality” Tanks and Pipe. Red- 
wood or Fir—any shape or size. , 

Redwood Mfrs. Co., San Francisco, Calif. 

Tapes, Measuring 

Lufkin Rule Co., Saginaw. Mich. 

Testing Sieves 
Multi-Metal Separating Screen Co., 523 W. 19th 

St.. New York, N. Y. 
Up to 350 mesh. 

Threaders and Cutters, Pipe 
Armstrong Mfg. Co., Bridgeport, Conn. 

Timbers, Steel Shaft 
American Bridge Co., 30 Church St., New York, 

Tractors 
Yuba Manufacturing Co., San Francisco, Calif. 

Transformers, Electric 
Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
Westinghouse El. & Mfg. Co., E. Pittsburgh, Pa. 

All types and capacities. 

Tramways, Wire Rope, Aérial 
American Steel & Wire Co., Chicago, Ill. 
Leschen & Sons Rope Co., A., St. Louis. New 
York, Chi., Denver, Salt Lake, San Francisco, 

Roebling’s Sons Co., John A., Trenton. N. J 

Trolley Line Material 
Electric Service Supplies Co., Philadelphia, Pa. 

Tubing 
National Tube Co., Pittsburgh, Penn. 
Tubing, Shelby seamless steel. 

‘Tungsten 
Leavitt & Co., C. W., 30 Church St., New York. 

Tungsten Ore, Buyers of 
Primos Chemical Co., Primos. Del. Co., Pa. a- 

ble: “Briquette, Phila.’” Branches: Vanadium 
and Lakewood. Colo, 
Agents: Allen S. Davison & Co., Pittsburgh, Pa. 

Tunnels 
‘oundation Co., 233 Broadway, New York. 

Turbines, Steam 

Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
De Laval Steam Turbine Co., Trenton. N. J. 
General Electric Co., Schenectady, N. Y. 
Leffel & Co., James, 306 Lagonda St., Spring- 

field, Ohio U. S. A 
Westinghouse El. & Mfg. Co.. E. Pittsburgh, Pa. 

Turbines, Water 
Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
Smith Co., S. Morgan, York, Penn. Branches: 
Chicago and Boston. 

Valves 
Hardsocg Wonder Drill Co., Ottumwa. Iowa. 
Homestead Valve Mfg. Co., Homestead, Penn. 
Lunkenheimer Co., The. Cincinnati, O., U. S. A. 
Whitcomb Co., Geo. D., Rochelle, Il. 

Valves, Check 
Chemical Pump & Valve Co., Perth Amboy N. J. 
Lunkenheimer Co., The, Cincinnati. O.. U.S A. 
Wood & Co., R. D. Philadelphia, Penn. 

Valves, Gate 
National Tube Co., Pittsburgh. Penn. 
Wood & Co., R. D, Philadelphia, Penn. 

Valves, Globe 
Lunkenheimer Co., The, Cincinnati, O., U. S. A. 

Valves, Pump 
U. S. Rubber Co.. New York. 

Valves, Rubber Pump 
Goodrich Co., The B. F., Akron. Ohio. 

This Index 
is an up-to-the-minute record of NEW Equipment for the metal mining and 

When you are in the market for SECOND-HAND metallurgical industries. 

Equipment, consult the 

“Searchlight” Section 
It appears immediately following the last text pages. 

Vol. 105, No. 26 

Flat, circular or spherical, latter 4% to 10 inch 
diameter. 

Goodyear Tire & Rubber Co., The, Akron, Ohio. 
U. S. Rubber Co., New York. 

Valves, Throttle 

Knox Mfg. Co., 821 Cherry St., Philadelphia, Pa, 
Sizes % to 1”. Standard thread. 

Vanadium Ore, Buyers of 

Primos Chemical Co., Primos. Del. Co., Pa. (Ca- 
ble: “Briquette, Phila.’’ Branches: Vanadium 
and Lakewood, Colo. 
Agents: Allen 8S. Davison & Co., Pittsburgh, Pa. 

Weighers and Samplers 
Pitkin, Inc., Lucius, 47 Fulton St., New York, 

Welding Apparatus 
Davis-Bournonville Co. 

See ‘Oxyacetylene Apparatus.” 
Oxweld_ Acetylene Co., Newark, N. J., Chicago 

Ill., Los Angeles, Cal. ; 
Whistles 

Hendrie & Bolthoff M. & S. Co., Denver, Colo. 
Wheels and Axles, Car 
Sanford-Day Iron Co., Knoxville, Tenn. 

Wheels, Car 

Stroh Steel-Hardening Process Co., Pittsburgh,Pa. 
Watt Mining Car Wheel Co., Barnesville, Ohio. 

Wire Cloth 
Ludlow-Saylor Wire Co., St. Louis, Mo. 

All meshes and gages. Steel, brass, copper 
and bronze, galvanized hardware cloth and 
window screen cloth. 
Catalog No, 45. 

Multi-Metal Separating Screen Co., 253 W. 19th 
St.. New York, N. Y. 
Up to 350 mesh. 

Wire, Flat, Round and Special Shape 
American Steel & Wire Co., Chicago, Il. 
Moon Co., Geo. C.. Garwood, N. J. 
Roebling’s Sons Co., John A. Trenton, N. J. 

Wire Rope Fittings 

Moon Co., Geo. C., Garwood. J. 
Roebling’s Sons Co., John rt ‘Trenton. “Ny, J. 
Wire Rope Slings 
Moon Co., Geo. C., Garwood, N. J. 
Roebling’s Sons Co., John A., Trenton, N. J. 

Wrenches 

Greene, Tweed & Co., 109 Duane St., New York. 
Wrenches, Alligator 
Roebling’s Sons Co., John A., Trenton, N. J. 

Zine Dust 

American Smelting & Refining Co., 120 Broad- 
way, New York. 

American Zine & Chemical Co., Langeloth, Penn. 
New Jersey Zine Co., 55 Wall St.. New York. 
Vogelstein & Co., L., 42 Broadway, New York. 

Zine, Sheet 
American Zine Products Co., Inec., Greencastle, 

nd. 
Grasselli Chemical Co., The, Cleveland, Ohio. 
Illineis Zine Co,, Peru, Th. 
Matthiessen-Hegeler Zinc Co., La Salle, Il) 

The Searchlight Section is devoted exclusively to the advertising of Employment, 

Equipment and Business Opportunities among metal mines and metallurgical establish- 

ments. It is the recognized medium of communication between mine operators, em- 

ployers and employees. 

If you don’t find what you want in this issue of the Search- 
light, advertise for it in the next one. You will find the 
response immediate and satisfactory and the cost small, 
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DRILL STE 
“‘The Mark of High Quality’”’ 

The Product of the Pioneers an Ox welded 
in Drill Steel Making patch saves a 

HALCOMB and DAVIDSON — good tank 
149 Broadway, New York City 

Pacific Coast Representative, H. D. Staley, 182 Lick Bldg., Save it with Oxweld equip- 

ment. Scrapping costs too 
much these days, and other 
repair methods are costly 
and not nearly so quick and 
efficient. Oxweld equip- 
ment costs too little to be 
called an investment. But 
as a loss-preventer it pays a 
daily dividend. 

The Oxweld Injector Type 
Blowpipe has a hundred 
uses at your plant. 

Acetylene Generators 

Oxweld Low Pressure Gener- 
ator; Oxweld Low Pressure 

Duplex Generator; Oxweld 
Portable Pressure Generator. 

Ask for our Bulletins 

Oxweld Acetylene Co. 
Newark, N. J. Chicago 

Los Angeles 
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ALPHABETICAL INDEX TO ADVERTISEMENTS 

Abbe Engineering Co 
Abendroth & Root Mfg. Co.. 
Aetna Explosives Co 
Ainsworth & Sons Co., Wm..... 
Alberger Pump & Condenser Co. 47 
Allis-Chalmers Mfg. Co 
American Bridge Co. 
American Continuous Filter Co., 

(See United Filters Corp., p. 43) 
American Locomotive Co. .. 
American Metal Co., Ltd., The. ra 
American Process Co. 71 
American Sheet & Tin Plate Co. 54 
American Smelting & Refining 
Co. 61 

American Spiral Pipe Works. 41 
American Steel & Wire Co.. 42 
American Zine & Chemical Co.. 58 
American Zinc, Lead & Smelt- 

ing Co. 57 
Amer, Zine Products Co.., sa 
Arizona Copper Co 55 
Armstrong Mfg. Co.., 41 
Aspromet Co. 15 
Atlas Car & Mfg. Co., The 53 

75 
is 54 

Balbach Smelting & Refining Co. 
Baldwin Locomotive Wks., The. 4 
Bartlesville Zine Co 57 
Bartlett & Snow Co., The C. O.. 71 
Beach & Co 56 
Beer, Sondheimer & Co., Inc.. 

54 
Bishop & Co.., Platinum Wks., J. 54 
Bogue Supply C 40 
‘Braun Corporation, The 

Braun-Knecht-Heinmann 
Buchanan Co., Inc., 
Buff & Buff Mfg. Co 
Business Men's Clearing House. 

Caldwell & Son Co., H. W... 
Camden Iron Works 
Csmeron Steam Pump Works, 

A. 8. 
Camphius, Rives & Gordon, Inc. 
Cement Gun Co., Ine 
Chemical Pump & Valve Co., The 
Chicago Perforating Co 
Chicago Pneumatic Tool Co.... 
Cleveland Worm & Gear Co., The 
Colorado Iron Works Co 
Connersville Blower Co:, The... 
Consolidated Mining & Smelting 

Co. of Canada, Lid., The.... 
Conveying Weigher Co., The... 

Davis-Bournonville Co. 
Deister Concentrator Co 
Deister Machine Co 
De Laval Steam Turbine Co.... 
Deming Co., 

Denver Engineering Works, The. 
Denver Fire Clay Co 
Denver Rock [rill Mfg. Co., The 31 
Dewar Mfg. Co.., 73 
Diamond Drill Garbon Co., The. 78 
Dings Magnetic Separator Co.., 

3rd cover 
Directory of Engineers 62 
Dobbins Core Drill Co., Inc.... 46 
Dorr Co., The 42 
Dripping Springs Copper Co.... 48 
Dwight & Lloyd Sintering Co., 

Easton Car & Construction Co.. 
Electric Service Supplies Co.... 
English Iron Works Co., The.. 

Falk Co., The 
Fate Co., The, 
Faweus Machine Co 
Flory Mfg. 
For Sale Ea, o'one s ARs 
Foundztion Co., The : 
Freese Co., E. 
Frenier & Son 

Garlock Packing Co., 
General Chemical Co. 
General Electric Co. 
General Naval Stores Co 
Georgia Pine Turpentine Co. of 

New York 71 
Goodrich Co., The B. F...4th Cover 
Goodyear Tire & Rubber Co.... : 
Grasselli Chemical Co., The... . 
Greene, Tweed & Co 
Gregory Electric Co 

Haleomb & Davidson, Inc.... 
Harbison-Walker Refractories 

Co. 
Hardsocg Wonder Drill Co 
Hardy, Chas. E 
Harrington & King Perforating 

Co., The 
Herman, John 
Hegeler Zine Co., 'T 
Hendrick Mfg. Co 
Hendrie & Bolthoff = & Sup- 

ply Co. 
Holmes & Bros., Inc.. Robt.. 
Hyatt Roller Bearing Co.. 

Tllinois Zine Co 
Indiana Laboratories Co.. 
Industrial Works 
Ingersoll-Rand Co. 
International Nickei Co., 
International Smelting Co 
Irvington Smelting & Refining 

James Ore Concentrator Co..... 

Kelly Filter Press Co 
(See United Filters Corp., p 

Knox Mfg. Co 1st Cover 
Krogh Pump Mfg. Co., The.... 47 

Lane Mill & Machinery Co..... 
Leavitt & Co., C. W 
Ledoux & Co., Ine 
Leffel & Co., The, Jas 
Leschen & Sons Rope Co., A... 
Lidgerwood Mfg. Co 
Longyear Co., 
Ludlow- Saylor Wire Co 
Lufkin Rule Co., The 
Lunkenheimer Co., 

Magnetic Mfg. Co 
Matthiessen & Hegeler Zine Co. 
MacGovern & Co., i 
McGraw-Hill Book Co 
McKiernan-Terry Drill Co 
Milburn Co., The Alex........ 
Milne & Co., 
Mine and Smelter Supply Co., 

The 
Monarch Engineering & Mfg. Co. 
Moon Co., George C 
Moore & Co., Engineers, C. C... 
Morse Bros. Machinery & Sup- 

Morse Chain Co 
Multi-Metal Separatiag Screen 

National Tank & Pipe Co 
National Tube Co 
New Jersey Zine Co., The....... 
New York Engineering Co.... 
Nichols Copper Co 
Norwalk Iron Werks Co., The. . 
Nuttal Co., 

Ottumwa Iron Werks 
Oxweld Acetylene Co 

Pass & Son, Ltd., Capper 
Pennsylvania Drilling Co 
Pennsylvania Smelting Co 
Pensacola Tar & Turpentine Co. 
Phelps, Dodge Corp 
Philadelphia Gear Works...... 
Philipp Bros., Ine 
Pitkin, Lucius, Ine 
Porter Co.., 
Position Vacant and Wanted..36, : 
Power & Mining Mchy. Works. . 7 
Primos Chemical Co 56 

Robins Conveying Belt Co 
Roeblings’ Sons Co., John A.... 
Roessler & Hasslacher Chemical 

Co., The 
Roots Co., P. H. & F. M.. 
Ruggles-Coles Eng. Co 

. St. Joseph Lead Co..... 
Sanford-Day Iron Works 
Sauerman Bros 

Searchlight Section 
Senn Concentrator Co 
Shriver & Co., 
Smith Co., S. Morgan 
Smooth-On Mfg. Co 
Southwestern Engr. Co., Inc.... 
Southwestern Wrecking Co. ‘39, 40 
Standard Equipment Co 
Standard Oil Co 
Stephens-Adamson Mfg. Co., ; 

2nd. cover 
oe Steel-Hardening Process 

40. 

Sullivan’ Machinery Co 
Sweetland. Filter. Press Co 

(See United Filters Corp., p. 43) 

Taber Pump Co 
Tennessee Copper Co 
Traylor Engineering & Mfg. Co., 

Union Construction Co 
United Filters Corp 
United Metals Selling Co 
United States Rubber 
United States Smelting. Refining 

& Mining 
Universal Road Machinery Co... 

Vernon Metal & Produce Co., 
Ine. 

Vogelstein & Co., Me 57 
Vulean Iron Works (Wilkes- 

49 

Want Ads 37 
Waterbury Co. 42 
Watt Mining Car Wheel Co., The 53 
Webb City & Carterville Foundry 

& Mach. Works 
Wedge Mechanical Furnace Co.. 11 
Wellman-Seaver-Morgan Co....40B 
Westinghouse Elec. & Mfg. Co. 34 
What and Where To Buy..... 
Whitcomb Co., Geo. 
Wood & Co., R. 
Wood Equipment Co : 
Worthington Pump & Machinery 

Wyoming Shovel Works 
Insert between pages..... 18, 

Yuba Mfg. Co., The 

Zelnicker, Walter A.. Supply... 

CARBONS 
Carbon and Bortz 

for any and a// industrial requirements. 

Write or wire at our expense for prices and full information. 

The Diamond Drill Carbon Company 
53-63 Park Row, World Building New York 
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“Tramp Iron Wandering Into Our 
Crushers Cost Us $745 Last Month 

But This Looks Like the Solution’’ 
“Here is an advertisement of the Dings Magnetic Pulley showing just how 

all these bolts, coupling pins and sledges that have been raising Cain with your 

crushers can be taken out of the crusher feed. r 

“T don’t know what these Magnetic Pulleys cost. They could cost us a good. j 

deal and still be paying investments the way the plant’s been shut down by tramp F 

iron these past months. Let’s investigate— 

DINGS MAGNTLEYS | 
Simply mount Dings Magnetic Pulleys 

a 

ee ee 

hice Song 

ay Pa as head pulleys on the belt conveyors. 
| Le te Every piece of tramp iron or magnetic 

eo material is thrown out. 

eS These Magnetic Pulleys are ready for 
almost life-time service. We have special- 
ized in the manufacture of Magnetic 
Pulleys and Magnetic Separators for 
years. Dings Magnetic Pulleys are 
quality equipment—built for long, steady 
service. ‘That’s why they are such excep- 
tionally good purchases. 

Write for further particulars—today. 

Dings Magnetic Separator Co. 
673 Smith Street 

Milwaukee, Wisconsin 
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GOODRICH 
Keinecott 

Kimberley 

From North to South, from 
East to West, wherever the 
scheme of operation among 
the world’s biggest. con- 
veyor-using industries call 
for maximum. production, 
there you will find a 
“LONGLIFE.” The World 
knows it will do more than 
its share. 

THE B.F.GOODRICH 
RUBBER COMPANY 

Makers of the 
Celebrated Goodrich Automobile Tires— 

‘Best in the Long Run” 

The City of Goodrich — 
Akron, Ohio 

‘LONGLIFE 
my Nd ade ed 




