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Gold-dredging Practice at Ruby, Montana 
How the, Conrey Placer Mining Company Has Met a Series 
of Difficult Conditions in Handling Clayey Gravel and Boulders 

BY J 

During a recent visit to Ruby, Madison 
county, Mont., my second in the last four 
years, 1 was forcibly impressed with the 
dredging operations of the Conrey Placer 
Mining Company, particularly as illus¬ 
trating marked progress and successful 
development under peculiar and difficult 
conditions. The commendable resource¬ 
fulness of the operators and the unique 
features in dredge design which they have 
introduced, will be described in this ar¬ 
ticle. I take this occasion to thank A. H. 
Wiseman and Charles Kammerer, of the 
Conrey Placer Mining Company, for many 
courtesies to visitors interested in dredg- 

about 20 ft., it has produced a gross yield 
estimated by various authorities at from 
$75,000,000 to $150,000,000. The expen¬ 
sive methods of rocking and hand-sluicing 
material, which was mined by open cut¬ 
ting with hand shoveling (often with 
ground sluicing of over-burden),^ when 

' the material was shallow, or by drifting 
and hoisting to the sluices when it was 
deep, were used. Attempts have been 
made to work parts of the gulch gravel 
with various types of mechanical excava¬ 
tors, but not with success. 

One noteworthy installation included a 
cableway such as is used in canal con- 

only about 500 cu.yd. per 24 hours, was 
too limited in capacity. Like numerous 
other placer-mining plants of but slight 
mobility, resultant low capacity and high 
cost prevented successful operation. 

Most of Alder gulch—practically all 
that could be drained—has been thor¬ 
oughly mined; but in the lower end, just 
above its debouchment, there is an area 
that has not been worked, low value and 
excess of water preventing. It is thought 
that this ground can be worked with float¬ 
ing dredges, although an uneven bedrock, 
large boulders, steep grade of the creek, 
penetration of gold into the bedrock, and 
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ing; they always give most generously 
the benefit of their valuable experience 
and manifest a strong desire to aid anyone 
in solving the many problems involved in 
dredging. 

Location of Alluvion 

The material being dredged is about 
5200 ft. above sea level in Ruby valley, 
Madison county, Mont., just below the 
debouchment of Alder gulch from the 
foothills of the Gravelly range. Alder 
gulch was one of the rich placer deposits 
discovered in the early sixties. In 13 
miles of its course, with an average width 
of about 300 ft. and average depth of 

*Consulting mining engineer, 52 Broad¬ 
way, New York. 

struction, but it had only one movable 
suspension point, the hoisting end, while 
the dump end was fixed (being moved 
only occasionally as the exigencies of the 
work and the need of dumping room dic¬ 
tated). The method of excavation was a 
peculiar one; it combined the use of 
ground sluicing (to make cuts through 
the gravel) and of a bucket, which was 
also a drag scraper, excavating the ma¬ 
terial from the cuts as it was dragged 
across them. When full, it was hoisted 
and trammed on the cableway to a sluic¬ 
ing apparatus high enough to allow grade 
for the sluices and dump for the tailings. 
The plant, requiring over 30 men to run 
it, and costing about 30c. per c».yd. to 
operate, was too expensive and, handling 

great concentration of gold content, are 
obstacles. As a means of working it, the 
method of hydraulic dredging, used so 
successfully in Australia and New Zea¬ 
land, naturally suggests itself as possibly 
being well suited. 

Features of the Gravel 

The deposit now' being worked contains 
about 600 acres of proved dredging 
ground. Like many other debouchment 
deposits, it is generally fan-shaped with 
the apex at the mouth of the gulch. Its 
age is, probably, late Pleistocene and the 
boulders and gold, in their sub-angularity 
and irregular bedding, denote a time of 
deposition much less than that of the Cal¬ 
ifornia dredging fields. Other features in- 
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dicate that it may be contemporaneous 
with those of Colorado. 

The surface has a slope to the west of 
aI)out I per cent., while the bedrock 
slopes slightly more to the west; thus as 
the work progresses in a westerly direc¬ 
tion, depth increases until the maximum 
of 60 ft. is met, 2.5 miles from the mouth 
of Alder gulch. In this circumstance the 
deposit resembles a true flood-plain gravel 
though it seems to be an area of debouch¬ 
ment resulting from deposition by de¬ 
creasing stream gradient or smaller volume 
of steam flow or, as is more likely, 
through a combination of these two fac¬ 
tors. To the present time the maximum 
depth of material handled has been 40 ft. 
with the lo-cu.ft. bucket dredge. Ruby 
valley is a large area of alluvial or, pos¬ 
sibly, lacustrine gravel, all said to be 
slightly auriferous. 

Through the center of the deposit and 
running generally west is a trough sup¬ 
posed to have been the original channel of 
the creek before its choking with gravel. 
A greater gold content and an occurrence 
of larger boulders within its limits indi¬ 
cate the probability of this belief. 

Tenacity of the Gravel—Boulders 

The gravel, though not indurated, in the 
ordinary sense, is tenacious and compact, 
due to the existence of clay irregularly 
through it, but particularly near bedrock. 
The material is generally most tenacious 
near bedrock where a greater amount of 
clay and heavier pressure have combined 
to give a tenacity difficult to overcome, 
first in excavating with the buckets, sec¬ 
ond in discharging from the buckets, third 
in screening in the trommels, and fourth 
in sluicing. It has been found that best 
results are attained when a chain speed of 
30 to 35 ft. per minute is maintained by 
the buckets in tight and loose gravel re¬ 
spectively. When greater speed is at¬ 
tempted it is difficult to fill the buckets 
and a lower actual capacity results al¬ 
though theoretically the capacity should be 
higher. 

A greater amount of time seems neces¬ 
sary to disengage tenacious or sticky 
gravel from place than to accomplish the 
same result with cemented gravel. The 
former seemingly must be slowly torn and 
wrenched from the digging bank, while the 
latter, though harder, seems to crumble 
and detach itself by breaking away from 
tbe digging bank at a more rapid rate, as 
if the impact of^the buckets had some ef¬ 
fect. In other phases, namely, in dis¬ 
charging from buckets, in screening and 
in sluicing, tenacity makes time an im¬ 
portant and necessary factor to do com¬ 
plete work. 

.As will be noted in an accompanying il¬ 
lustration. some large boulders are occa¬ 
sionally encountered. With the open-con¬ 
nected bucket now used, no particular dif¬ 
ficulty is experienced in handling them. 
Several notable dredging failures in rich 
gravel have been caused by installing 

small close-connected buckets in gravel of 
similar character. Perhaps a 3-cu.ft. close- 
connected dredge, or, possibly a S-cu.ft. 
close-connected dredge, would be failures 
at Ruby. Not only are large boulders en¬ 
countered but the extreme tenacity makes 
either long-pitch close-connected buckets 
or open-connection essential. 

Experiment with Close-connected 

Buckets 

Some experimenting has heen carried 
on with close-connected buckets on the 
7.S-cu.ft. dredge. As is shown in an ac¬ 
companying illustration, a number of 
buckets were close connected among open- 
connected buckets. It was found that a 
larger capacity w'as obtained; just how 
much, has not yet been determined. Indi¬ 
cator cards showed that it required about 
14 per cent, more power to run the chain 
when the close-connected buckets were 
digging. This would signify that prob¬ 
ably the close connection is preferable, for 
it is likely that more than 14 per cent, 
more material was excavated. 

Not enough experimenting has been 
done at Ruby, nor have observations 
been determinate enough, to say that it 
takes more or less power per cubic yard 
excavated with the one or the other type 
of connection, but the opinion is that the 
close-connected buckets will dig with less 
power per cubic yard excavated, will dig 
more per unit of weight of the digging 
apparatus, will dig with less surging, will 
dig with less wear and tear per cubic 
yard excavated, and will thus be more 
economical and reduce operating cost. 
Indicator cards also showed an increase 
of about 17 per cent, in the power re¬ 
quired to dig the indurated bottom gravel 
over that needed in loose top material. 

Character of the Bottom 

The “bedrock” is an extremely tena¬ 
cious clay; it varies in color from light 
cream to dark brown. It seems to owe 
its origin to deposition of tufa and vol¬ 
canic ash from slow-moving or still wa¬ 
ter. It resembles the Oroville bottom, 
though it is more tenacious and sticky. 
It is generally smooth, with but gentle 
undulations. There is no particular con¬ 
centration of gold on or near it, and no 
penetration into it; these features and 
the circumstance that when any consider¬ 
able volume of it is excavated by the 
buckets it must be pried or dug out of 
them (for it will not discharge) make it 
only unnecessary but undesirable to at¬ 
tempt more than to skim it very slightly. 

There is a marked contrast between the 
bottoms of Alder gulch and its debouch¬ 
ment. Not only are they different in that 
one is said to be rough, “true” bedrock, 
with deep crevices, while the other is a 
smooth “false” bedrock without cracks, 
but in the gulch a marked concentration 
and penetration of gold have been noted, 
while absence of these features are ob¬ 
served in tbe dredging area. 

Percentage of Gold Extraction 

The dredging ground has been prospect¬ 
ed by test holes made with a Keystone 
drill. In one part holes were staggered 
150 ft. apart on lines 200 ft. apart. Part 
of the ground was divided into rectangles 
330x660 ft., and holes were drilled at the 
corners. A comparison of prospecting 
content with dredging recovery indicates 
about 5 per cent, loss in the tailing. 

An interesting experiment to determine 
the gold content of the tailing was made. 
Holes were drilled in it and about 5 per 
cent, of the prospect value was found. 
Most of this, was recovered as amalgam, 
which would indicate that the loss was 
principally in the gold-saving phase of the 
work, though it is likely that the only con¬ 
tent, while being largely, if not entirely, 
responsible for the loss from the sluice 
(by “stealing” gpld as it rolls along in 
balls) is also to blame for another per¬ 
centage of the loss, causing, as it does, 
faulty discharge from the buckets and in¬ 
complete disintegration and washing in 
the screen and sluice. 

These conclusions are not definite in¬ 
asmuch as early day placer mining, car¬ 
ried on near the point where the experi¬ 
ments were made, employed quicksilver. 
However, it is certain that there is a per¬ 
centage of loss by balls of clay picking up 
amalgam in the sluice and conveying it to 
the dump, inasmuch as clay, with adhering 
amalgam, is sometimes found on the dump. 
This is particularly noticeable when 
dredging rich gravel results in amalgam 
filling the riffles to such a degree as to 
permit contact with clay balls. 

The save-alls (colloquially called “deck 
sluices” because of their location on the 
lower deck) save about 5 per cent, of all 
the gold recovered. This again shows the 
result of the clay content preventing easy 
discharge (even though the bucket speed 
is slow’, and thus allows considerable time 
for the buckets to empty themselves as 
they round the upper tumbler). 

Characteristics of the Gold 

The gold is 840 to 860 fine. Its coarse¬ 
ness varies; about 40 to 50 per cent, pass¬ 
ing a 60 mesh, and about 15 to 30 per cent, 
passing a loo-mesh. Much of the gold is 
sub-angular and is coarse in comparison 
with the gold of the California dredging 
fields. It resembles the gold from Alder 
gulch, showing the same relation to it as is 
observed elsew’here between gold of de¬ 
bouchments and that of the creel^s above 
them. The average gold content is about 
30c. per cu.yd. 

Types of Dredges 

The first attempts to dredge the deposit 
included an excavator with an orange- 
peel bucket. The excavating machinery 
was mounted on a large car and track to 
permit movement; and a long boom was 
installed to enable discharge of the mate¬ 
rial from the bucket into a high hopper 
and washing machine, also mounted on a 
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car. •This installation was a failure; 
while possessing the many faults common 
to placer-mining machines mounted 09 
cars, it was also incapable of excavating 
the tenacious gravel. Attempts to work 
it were soon abandoned. 

The next attempt was made with a 
double-lift dredge, named the “Maggie 
Gibson.” This machine had been at work 
at Bannack, Mont, and was re-erected on 
leased ground belonging to the Conrey 
Placer Mining Company. Open-connected 
buckets of S cu.ft. capacity, weighing 
about 600 lb., 3-in. steel pins, a lightly- 
built trussed I-beam ladder, a weak 
sprocket wheel on an upper tumbler shaft 
of only 8 in. diameter, and other features 
of parallel weakness, resulted in many 
breakdowns. 

A i2-in. dredging pump was used to 
elevate the material (after its discharge 
from the buckets at a point about 17 ft. 
above water level, and its passage 
through the 4x5-in. openings of a chain- 
driven revolving screen) to a sluice about 
80 ft. long, sustained on an auxiliary scow. 

A 48x48-10. wooden spud was first used 
as a means of anchorage, but it was often 
broken. This is explained as follows: 
The oversize (which was discharged from 
the screen over the side) formed a loose 
layer of coarse boulders on the bottom; 
into this the spud buried itself to a con¬ 
siderable depth by its boring action as the 
dredge was swung from side to side in 
lateral feeding. The leverage on the spud 
was tremendous and the character of the 
resulting fractures in every instance 
showed that torsional stress was largely 
if not entirely to blame for the trouble. A 
contributory factor was the loose fit of the 
spud in its casing, thus permitting con¬ 
siderable play and heavy shocks. Had a 
long, instead of a short, round point been 
used on the spud, thus allowing easier 
turning in the boulders, it is probable that 
no trouble would have been experienced. 
This dredge ran for five years, until the 
lease expired. 

The first elevator dredge installed (in 
1899) by the Conrey Placer Mining Com¬ 
pany, had S-cu.ft. open-connected buckets. 
They weighed about 750 lb. They were of 
weak construction and much difficulty was 
encountered. Buckets of 7.5 cu.ft. capa¬ 
city, weighing 1400 lb., are now used on 
this dredge. The dredge is 100x44x7 ft, 
and draws 5.25 ft of water; it has three 
70-h.p. boilers, and 14 and lo-cu.in. centri¬ 
fugal pumps lifting 24 ft. The dredge is 
of the single-lift type discharging mate¬ 
rial 30 ft. above water level into a re 
volving screen having 5-in. perforations. 
Oversize is chuted over both sides, while 
the fine material drops into a sluice, 140 ft 
long, articulated at the stern, 52 in. wide 
on a 7 per cent, grade, the outboard part 
120 ft. long, being sustained on an auxil¬ 
iary scow. The sluice was divided into 
two parts by a longitudinal partition (to 
allow continuous running in one-half of it 
while the other half was being cleaned 

up). This partition was soon removed 
principally because unequal distribution of 
material on the two sides of the partition, 
due to listing, gave bad results. 

The No. 2 dredge has lo-cu.ft. buckets, 
is 110x44x7 ft., and draws 5 ft. 4^4 in. It 
contains 200,000 ft. of lumber, board 
measure, has tw'O 6-in. and four 4-in. lon¬ 
gitudinal bulkheads, and two loo-h.p. boil¬ 
ers. The sluice is 4 ft. 3 in. wide and 2 
ft. 4 in. deep. 

Anchorage 

Because of the difficulty from broken 
spuds encountered on the “Maggie Gib¬ 
son,” a new method of anchorage was 
used. With a dredge having an auxiliary 
sluice scow, a pivotal point coincident with 
the point of articulation of the sluice tar- 
the dredge is highly advantageous. An 
A frame was erected at the stern and from 
the top of this frame, four cables were led 
to quadrant anchorages by a device resem¬ 
bling the top gudgeon of a derrick.' The 
dredge thus dug and tailed in two arcs, 
each subtending angles of about 90 deg., 
and each bisected by the longitudinal me¬ 
dian line through the dredge when dig¬ 
ging and tailing in the middle of the cut. 
This arrangement was soon afterward 
adopted on the “Maggie Gibson,” and it 
has been installed on the other dredges at 
Ruby. Considerable difficulty was ex¬ 
perienced until the machinery for holding 
the mooring lines was improved and 
strengthened so as to withstand the heavy 
strains resulting from digging tenacious 
gravel. 

Moving ahead usually takes 25 to 30 
minutes. The aft lines are slackened, the 
forward lines are reeled in, then the slack 
of the stern lines is reeled in after the 
buckets are lowered and turned in con¬ 
tact with the digging bank and the dredge 
“kicked back” until the forward lines are 
taut. The lines are not strained to their 

limit in moving ahead as' a small amount 
of slack is considered advantageous in ex¬ 
cavating. Winchmen who have worked 
elsewhere on spud dredges, generally pre¬ 
fer the mooring lines and the elasticity re¬ 
sultant from using them. The No. 3 
dredge, with 12.5-cu.ft. buckets, has double 
i^-in. forw'ard lines and single i-in. aft 
lines. They lead to a four-drum winch 
weighing 45 tons. This will give some 
idea of its massive character. 

{To be continued.) 

Immense numbers of jute sacks are an¬ 
nually used iit the shiprnent of nitrate 

‘from Chile. They come principally from 
Australia and the East Indies and cost, 
delivered in Chile, about loc. American 
each. They hold about 100 kg. eqch and 
are never used the second time, as the 
nitrate rots the fiber. During 1906 about 
20,000,000 sacks were used, and the de¬ 
mand is constantly growing. The jute 
sacks are not ideal, as much of the nitrate 
sifts through, which makes them dis¬ 
agreeable to handle. 

it. 

Prices in the Klondike 

Consul G. C. Cole, of Dawson, in 
Daily Consular and Trade Reports, June 
6, 1907, gives the cost of living and the 
wages paid for labor in the Yukon terri¬ 
tory as follows (retail prices) : 

FUEL AND LUMBER. 

Coal, native, per ton.$15.00 to 20.00 
Wood, per cord. 12.00 to 15.00 
Spruce, native undressed, per M. 45.00 
F'lr, imported undressed, per M. 125.00 
Oak, Imported undressed, per M. 400.00 

FOODSTUFFS. 

Oats, per ton. 80.00 to 120.00 
Hay, natl\e, per ton. 60.00 to 80.00 
Hay, imported per ton. 80.00 to 120.00 
Beef, per pound.25 to .50 
Pork, per pound.40 to .50 
Ham, per pound.35 
Bacon, per pound.35 
Turkey, per pound.50 
Chicken, per pound.50 
Cheese, per pound.40 
Butter, per pound.5o 
I>ard, per pound...20 
Tea. per pound.50to .75 
Coffee, per pound.35 to .65 
Rice, per pound.08 to. 10 
Flour, per hundred. 6.00 
Potatoes, per hundred. 8.00 to 14.00 
Eggs, domestic, per dozen. 2.00 
Eggs, Imported, per dozen. l.OO 
Milk, per quart.35 
Milk, canned, per case of 4 dozen. 7.50 
Canned vegetables, per case.4.00 to 8.50 
Canned fruits, per case. 6.00 to 8.50 
Oranges, per box. 12.50 to 25.o0 
Apples, per box... 4.00 to 6.50 

J BOARDING. 

Hotels, per day. 3.00 to 6.00 
Restaurants, per meal.70 to 3.00 
Board and room, per month.. 90.00 to 150.06 

HORSES. 

Cost of draft horses per span.. 1,000.00 to 
1,800.06 

Boarding horses per month.. .60.00 to 100.06 

The wages of mechanics per day of 10 
hours are $10; common laborers, with 
board, $4 to $5; without board, $6; draft 
teams, per day (two horses), $25; clerks, 
per month, $150 to $300. 

Everything consumed in the way of liv¬ 
ing costs from tw'o to three times as much 
as in the United States. There is no ar¬ 
ticle sold for less than 25c., no matter 
how trivial, as there is no money in cir¬ 
culation of a less denomination than that. 
The cost of living will remain high so 
long as the means of getting supplies into 
the country remain as they are, and what 
is true of the Yukon territory is true of 
the Yukon valley from the Alaskan line 
to the coast. 

The Central Zinc Company 

The new w'orks of the Central Zinc 
Company at West Hartlepool, England, 
are well advanced and should be in opera¬ 
tion by the late autmn. The concentrates 
from the Central mine, at Broken Hill, 
belonging to the Sulphide Corporation, 
are to be smelted there. Plant capable of 
treating 10,000 tons of zinc concentrate is 
being erected. The output of zinc should 
be about 80 tons a week. The land pur¬ 
chased for the works extends over 52 
acres and cost £100 an acre. It is situated 
on the north bank of the mouth of the 
river Tees. The North Eastern Railway 
Company is building a branch line 10 
miles long to connect the works with its 
railway system. ^ 
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The D isposal of Smelter Smoke 
Suggestion That Smoke Be Conveyed by Flue to Remote Places 

Where It Will Be Harmless. Computations To Show Feasibility 

BY HERBERT L 

The time-honored method of getting 
rid of the smoke of smelting works bj 
discharging it into the atmosphere in the 
immediate vicinity of the furnaces is rap¬ 
idly becoming impracticable in inhabited 
regions, and smelting companies, in con¬ 
sequence of the hostility of the public, 
abetted by complaisant courts, are find¬ 
ing themselves in no enviable position. 
1 do not suppose that the metho^ of 
abating the smoke nuisance have ever be¬ 
fore been subjected to such anxious ex¬ 
amination. The problem is a great one, 
and the solutions which have been offered 
heretofore are fresh in the minds of en¬ 
gineers the world over. Only one radi¬ 
cal method is known in metallurgical lit¬ 
erature, viz., the conversion of the sul¬ 
phur dioxide, the actively injurious 
constituent, into sulphuric acid, which 
renders it completely innocuous, but is 
out of the question under ordinary cir 
cumstances for reasons that are well 
known. In this direction I have noth¬ 
ing to add to what has already been so 
well said, but it has for a long time 
seemed to me that a solution of the dif 
ficulty may be found to lie in the clieap 
conveyance of the smoke to distant, ster 
ile and unsettled localities. In fact, I 
have for several years been expecting 
that someone would suggest such a 
course as I now suggest, that experiment 
be made to determine its feasibility. Is 
it not possible or practicable to convey 
these hurtful fumes through long pipes 
of acid-resisting material, forced by ma 
chinery, to points several or many miles 
distant? I believe it is, and I would not 
be surprised to see in time such a meth¬ 
od made use of. It is well known that 
examples exist where the smoke of such 
works has been carried for considerable 
distances—in one case, viz., the Alston 
Moor lead works in England, as far as 
five miles. But in this case natural 
draft is (or was) made use of, which 
limits the velocity of the gases and hence 
involves the employment of conduits of 
large cross section. Now that so much 
experience has been acquired in the pro 
pulsion of air and other gases through 
comparatively small pipes, and in the 
recent advantageous use of forced draft 
on steamships and in industrial works on 
shore, we are entitled to assume-that 
smelter fumes may be thus handled, and 
perhaps with great advantage. 

*Minini; and metallurgical engineer, Oak¬ 
land, California. 

A Pyritic Smelter in a Vine-Growing 

District 

This subject came most forcibly be¬ 
fore me in connection with the designs 
for a copper smelter destined to treat 
sulphide ores by the pyritic process. The 
site of the works is on the edge of a 
highly cultivated and prolific region 
chiefly given up to the culture of the 
grape, which of all plants might be most 
injuriously affected. The grape is a rapid 
grower, assimilating moisture with avid¬ 
ity, and wifhal is very sensitive to ex- 
terior influences. Ten million dollars’ 
worth of these tender plants lie within 
what I may call the sphere of influence 
of this smelter, and the state of mind of 
their owners while the works were go 
ing up may be imagined. But the ac¬ 
tual facts of the case were different 
from what may be pictured. It would 
have been inexcusable rashness to build 
the works there, except for two facts, 
which have a great bearing on the choice 
of site, namely, the direction of the aii 
currents, and the propinquity of a high 
hill, to which smoke ducts may be led. 
For the greater part of the year, and es¬ 
pecially during the dry season, the winds 
blow persistently from the northwest. 
The tract to the southeast, to which the 
winds would naturally carry the smoke 
for the greater part of the year, is in the 
main uninhabited, and is at present val¬ 
uable only for its grasses, which serve to 
keep alive a few stray cattle. It is not 
impossible, however, that with the rapid 
spread of population in this State, por¬ 
tions of this tract, especially those suscep¬ 
tible of irrigation, may in time become 
settled up, and it is, necessary to be pre¬ 
pared for this undesirable condition. 
There is a hill, rocky, sterile, and almost 
devoid of plant growth, which stands 
three miles from the site and rises a 
thousand feet above it. Across the in¬ 
tervening space, which is moderately 
level, it would be practicable to construct 
a flue capable of conducting the fumes 
to the top, whence they would be dis¬ 
charged into the atmosphere at a hight 
sufficient to insure their being so mixed 
with air that no harm could be caused by 
them to the growing grasses or other 
plants in any direction. This hill is a 
portion of the barren tract alluded to, 
and I am fully convinced that if the fumes 
were once got to the top they could never 
again be harmful to anything. I believe, 
therefore, that by taking advantage of 
the nearness of this hill, the investment 

A N G* 

in the mine and smelter would be saved, 
whatever may be the condition of popu¬ 
lar sentiment. The intention is to run 
the plant as it stands, discharging the 
smoke at first from the stack adjoining 
the furnaces, and wait a while for devel¬ 
opments. If opposition appears among 
the settlers it will be ample time to set 
about building the long flue to the hill. 
This, of course, would take considerable 
time, but so long as the smelting com¬ 
pany manifested a disposition to pro¬ 
tect the neighbors and improve the con¬ 
ditions, doubtless the “suffering” public 

would wait. 

Proposed Use of Wooden Flue 

Before venturing on the actual con¬ 
struction of such a flue much study 
should be bestowed upon the details, the 
more so as the whole subject is in a ten¬ 
tative condition, and nothing as yet re¬ 
duced to practice. It is evident that a 
construction similar to the dust chambers 
and flues of ordinary smelting works 
would be quite out of the question where 
it was founef necessary to convey the 
smoke as great a distance as several 
miles. The material of construction, the 
size of the conduit, and the character 
and power of the propelling mechanism 
by which the gases are to be propelled 
are the most important considerations. 
As the whole subject is experimental, I 
considered that a wooden flue, placed 
upon or above the surface of the earth, 
might be advantageously used, its prin¬ 
cipal recommendations being cheapness 
and the ease with which a trial length 
might be put up. There is some warrant 
for believing that this material, which to 
the casual reader might seem the most 
unfit that could be used, might prove 
sufficiently durable, for it has been ac¬ 
tually used for smokestacks and other 
constructions where the wood came in 
actual contact with the sulphur gases 
without too rapid deterioration. A 
wooden stack of considerable size and 
excellent performance was described in 
the JotniNAL a year or two back; and I 
myself have built and used as a tem¬ 
porary makeshift a dust chamber of 
boards, which, barring an unfortunate 
tendency to take fire at inopportune times, 
did very good service. The difficulty 
with such constructions lies in the ten¬ 
dency, not of the wood itself, but of the 
iron fastenings, to be eaten up by the 
sulphur gases in the smoke, when the 
whole structure collapses. The obvious 

* 
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remedy is to protect the iron by copious 
applications of coal tar, asphaltum, and 
the like, which resist to a great extent 
the action of the vapors; and if these 
applications are made with sufficient care 
and frequency there is no doubt that the 
wooden structure will have a reasonably 
long life; but it is found in practice that 
there are always spots that cannot be 
reached by the paint brush, and it is there 
that the fumes are found to react most 
injuriously. 

Form of Flue 

Many forms of the wooden flue sug¬ 
gest themselves. Of these I conclude 
that the cheapest per unit of capacity 
would have the A-section, like the steep 
roof of a house. This would be easy to 
construct, requiring little carpenter work; 
would shed the rain; and if made broad 
at the base would resist the winds very 
well. The earth would form the bot¬ 
tom, while the' side boards would meet 
at the top. The outside would be bat¬ 
tened. The principal objections would be 
the propensity of lumber to become 
warped by the sun’s heat, producing 
leaks, and the inefficiency of the trian¬ 
gular section as compared with the cir¬ 
cular form, which would be preferred in 
case that metal flues were adopted. The 
remote corners of the triangle would be 
almost useless as a passageway for the 
smoke, in which interfering currents 
w^ould doubtless be set up. 1 estimated 
that a conduit of this description having 
a cross section of 24 sq.ft, could be built 
at the place designated for $11,000 per 
mile. It is hardly necessary to say that 
the application of forced draft w’ould 
be essential to the success of the under¬ 
taking in any case, whatever form of 
conduit were adopted, for it would not 
be possible* within the limits of practical 
expenditure to build a tube so large that 
natural draft w'ould suffice. On account 
of the impracticability of admitting hot 
gases into the wooden duct, and of the 
cooling effect of a metallic one, the as- 
censive power of the gases would be very 
small, w'hile to overcome their friction 
and to generate a velocity commensurate 
with the amount to be handled, a consid¬ 
erable power would be necessary. The 
amount of smoke in this case is nearly 
25.000 cu.ft. per minute, reduced to the 
temperature of 125 deg. F., at w'hich it is 
supposed they will enter the horizontal 
part of the flue, being the wooden part in 
case that material were adopted. Prior 
to this they will have passed through 
such a length of sheet-steel dust catchers 
and flues that their heat will have be¬ 
come largely dissipated and their dust 
and condensable matters mostly precipi¬ 
tated. 

Estimate of Fan Power Required 

To afford the necessary impetus my 
plan is to introduce suction fans of the 

Sturtevant “Monogram” type, in the line 
at intervals of about a mile, through 
which the gaseous current will pass, 
these to be driven by electricity from a 
parallel line of wire. It would be neces¬ 
sary, of course, to provide means for 
cleaning the interior of the tube from 
deposited solids, which would undoubt¬ 
edly gather, and this would necessitate 
doors, slides, or other means of getting 
in, or else some mechanical arrangement 
to serve the same end and obviate the 
cost of hand work, which would perhaps 
be quite an item of expense. I presume 
it would be good policy to make the 
tube large enough to admit of the form¬ 
ation of considerable deposits of zinc, 
antimony, arsenic, lead, etc., or other 
matters, without seriously diminishing 
the capacity of the flue. The tube should 
be duplicated at the lower end, where 
the fumes tend to precipitate most copi¬ 
ously, so as to admit of one side being 
cut out and cleaned, while the smoke was 
passing through the other. 

While this style of flue would probably 
answer the comparatively transient needs 
of most smelters, there are reasons for 
preferring other types of construction. 
Most engineers would prefer a sheet- 
steel tube of equivalent section, although 
cf greater first cost, on account of its 
greater durability under these circum¬ 
stances and of its better mechanical ap¬ 
pearance. It seems probable that a cyl¬ 
indrical tube 5 ft. in diameter would be 
equal in efficiency to a triangular one 
8 ft. high by 6 ft. wide at the ground, the 
former having a sectional area of 24 
sq.ft., the latter of 19.63 sq.ft. The 5- 
ft. tube of No. 8 sheets, I estimated 
could be provided and set up for $15,000 
per mile. I assume that the amount of 
power necessary to compensate for fric¬ 
tion in the cylindrical pipe would be 32 
h.p., assuming the correctness of the 
tables in the Sturtevant publication, 
“Mechanical Draft,” and probably quite 
as much in the case of the triangular 
wooden flue. 

It would undoubtedly be quite feasible 
to employ smaller and less e.xpensive sec¬ 
tions. but always bearing in mind that a 
diminished section means increased 
power of propulsion. I have calculated 
the power necessary in the case of a 4-ft. 
cylindrical tube of the same length and 
And that about 100 h.p. would be needed 
to overcome friction. A 2-ft. tube 
would consume for the same purpose 
nearly 3000 h.p. A limit would therefore 
be quickly reached in our efforts to re¬ 
duce the first cost of the conduit by 
diminishing its size. 

Other Considerations 

Where the operations of the smelting 
works are expected to be in a measure 
permanent, it would be natural to canvass 
the merits of brickwork and cement con¬ 
crete as materials for such flues. The 

t.xpenses in constructing such would no 
doubt te greater, and so would be the 
engineering difficulties involved in ar¬ 
ranging for their rapid cleaning, inas¬ 
much as they would of necessity be 
seated upon or buried in the ground, and 
difficult of access. 

There are some situations in this and 
other countries where some solution of 
the fume problems is of great and 
pressing importance. It appears to me 
that in a situation like that of the Salt 
Lake plants the solution would be found 
to lie in the direction which I have here¬ 
in pointed out. The surrounding moun¬ 
tains would surely furnish convenient 
eminences to which the smoke might be 
carried, the interests at stake being, as 
viewed from the outside, sufficient to 
render some radical movement advisable, 
even if it proved very costly. This sug¬ 
gestion is so obvious that 1 must own 
that I shall be surprised if it has not 
been canvassed before by the parties in 
interest in many smelting works not only 
in this but in foreign countries. Should 
I proceed farther in this matter and gain 
experimental or practical knowledge of 
its actual v.orkings, it will give me pleas¬ 
ure to communic'ite them to the readers 
cf the JOURN.XL. 

By-product Coke for Domestic 

Fires 

In a paper read by Paul Schlicht before 
the Society of .\rts at London, May 8, an 
earnest plea was made for the use of coke 
in domestic fires, and particularly for coke 
made in by-product ovens, by which cer¬ 
tain quantities of inflammable gas are left 
in the fuel, rendering it more flaming 
than that turned out in the ordinary way. 
The use of bituminous coal in domestic 
fires was condemned as being very waste¬ 
ful, for about 14 times the air necessary 
to burn the coal was generally sent out of 
the chimney. This is impregnated with 
steam and sulphuric acid, as well as with 
particles of carbon, which produced fog. 
In addition to this, in the consumption of 
every ton of coal 100 lb. of coal tar are 
destroyed; also many valuable constitu¬ 
ents useful in the arts and in medicine, 
besides oils useful for lighting and motor 
purposes, together with solids that might 
be employed in road-making. If in place 
of such form of combustion the coal were 
treated in the modern by-product oven, 
there would be, in addition to the products 
named, about 14 cwt. of coke, suitable for 
domestic and metallurgical purposes. 
Flaming coke can be made in the by¬ 
product ovens in from four to five hours 
less^time than the low volatile coke re¬ 
quired for metallurgical purposes, a cer¬ 
tain percentage of hydrogen and hydro¬ 
carbons being allowed to remain in the 
coke. 
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PLANT OF EAST BUTTE COPPER COMPANY IN WINTER 

Precipitating Copper from Bu 

Mine-water 

By a. F. Bushxkll* 

During recent years the recovery 

copper by precipitation at Butte, Mont. 

; in 1888, to a Welshman named Morgan, 

who lived not far from the Anaconda and 

St. Lavvrei ce mines. The water pumped 

from these properties ran close by his 

home. He noticed that tin cans and scrap 

iron, which were thrown into the water, 
f disappeared after a month or more and 

, left in the mud a dark, red sediment. 

ent. Miller made small ponds of the 

water from the St. Lawrence mine and 

threw into them great quantities of tin 
cans and scrap iron. When this ma¬ 

terial had been eaten up, the ponds were 

drained, and the precipitate scraped up. 
Miller made good money at this, but 

when others encroached upon what he 

BOX SYSTEM AT THE ORIGINAL MINE—SETTLING TANKS ON THE RIGHT 

has made great advancement. How much 

money has been lost in the water going 
down Silver Bow creek by failure to do 

this earlier cannot be told, but doubtless 

the amount is large. The idea of recover¬ 

ing copper from this water first occurred, 

•Butte, Montana. 

Morgan gathered some of this sediment 

and had it assayed, thus discovering that 

it w'as copper. Morgan undertook the 
business, but had little success, and died 

a few' months later. Fred Miller then 

tried it, introducing methods that were 

more effective than Morgan’s, but were 

crude compared with those in use at pres- 

considered his rights, he became dis¬ 

gusted and quit. 
The precipitation of copper was first 

put upon a business basis in 1901 by Wil¬ 
liam Ledford, who secured a three-year 

lease on the water of the St. Lawrence 

and Anaconda mines at a 25 per cent, 

royalty. In these three years, it is said. 
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he realized more than $100,000 from his 
venture. During this lease the copper 
water became so strong that in a short 
time it ate up the pipes through which it 
was pumped to the surface, wherefore the 
companies weakened the water by pass¬ 
ing it over iron underground. Ledford 
contested this on the ground that he was 
to have the entire right of precipitation, 
and sued the Anaconda company and was 
awarded a few thousand dollars’ damages. 

After Ledford’s successful venture the 
companies refused further lease, deciding 
to do their own precipitating. At the 
present time nearly all the large com¬ 
panies have two precipitating plants of 
their own, one underground and one at 
the surface. In many of the mines drifts 
are run for the sole purpose of precipita¬ 
ting copper. 

means of floors 18 in. apart. These floors 
are made of 2.x4-in. scantlings, placed 3 in. 
apart, running lengthwise. Tin cans and 
scrap iron are placed on the several floors. 
By means of a small motor the copper 
water is raised to the top of the tower, 
where it is distributed to fall equally and 
constantly over the scrap iron. The tin 
cans and smaller pieces of iron are eaten 
up in a comparatively short time, but the 
larger pieces must be scraped or knocked 
against the walls regularly in order to re¬ 
move the precipitate. The latter is washed 
to the bottom and then into the tanks 
alongside of the towers. 

The owners of these plants sell their 
output to the smelters at 4c. less than the 
market quotation for copper. The average 
precipitate runs between 40 and 60 per 
cent, copper, but J. C. Kemp, who oper- 

consisting of six towers between 30 and 
50 ft. high. Other prominent operators 
are W. A. Clark, the Boston & Montana, 

'the East Butte company, John MacGin- 
niss, F. E. Speidel, J. M. Kennedy, Emil 
Hansen, Fred Rowe, William Kelley and 
Green & Bryant. Several new towers are 
being erected at the Gagnon mme. 

The Supply of Scrap Iron 

One peculiar feature of this work is that 
the streets and alleys of Butte are entire¬ 
ly free of tin cans. Operators pay $10 a 
ton for' precipitating material, and say 
they are fortunate to secure it at that 
price. So scarce is such material becom¬ 
ing that a carload was recently shipped to 
Butte from Spokane. Men and boys are 
making a living in all the larger towns of 
Montana by supplying material for the 

TOWER SYSTEM—PUMPING PLANT ON THE RIGHT—TANKS IN THE FOREGROUNP 

Methods of Precipitation 

There are at present two methods of 
precipitation, viz., the bo.x system and the 
tower system, the latter being generally 
conceded to be the mefre successful; the 
towers occupy less space and the water 
is more thoroughly exposed to the preci¬ 
pitant. 

The box system consists of a series of 
troughs from i to 3 ft. wide and i ft. 
deep,* covering a great deal of surface. 
Into the.se troughs the scrap iron is 
thrown and the copper water is caused 
to run over it. The copper precipitate, 
after being washed through the many 
compartments, sinks to the bottom of the 
tank, which is cleaned out once a month. 

The tower system was introduced about 
10 years ago by Huddleston & Turner. The 
usual tower is about 3 ft. wide, 20 ft. high 
and 30 ft. long, and is partitioned off by 

ates near the old Colorado smelter, often 
has precipitate as high as 84 per cent. 
Men working near the long-disused Par¬ 
rot smelter, by allowing the water to seep 
through the tailings, have precipitates run¬ 
ning close to 70 per cent. 

It might be thought that the plants 
would be cotnpelled to close in the winter 
time, but not so. The water coming from 
the mines is quite warm, and the chemical 
action in precipitation liberates heat. The 
w'ater has a greater percentage of copper 
in it during the winter months because 
there is no surface water, caused by rains, 
with which to contend. As a matter of 
fact almost as much copper can be made 
in winter as in'summer. 

There are about 50 concerns operating 
in the Butte district, comprising about 75 
towers, besides the numerous box systems. 
The .Amalgamated has the largest plant, 

plants. Two persons with a team can 
easily gather a ton a day. A tin can will 
make its own weight in copper. 

.As an example of what profit can be 
made from this work the following may 
be cited; F. E. Speidel and others con¬ 
structed a tower plant on the banks of the 
Silver Bow creek, south of Butte, at a 
cost of $4000. It paid for itself in eight 
months. However, all operators are not 
as fortunate. The expense of operating a 
tewer plant is small, as two men on a 
shift can care for three towers. Seven 
hundred tons per month is a conservative 
estimate of the output of the copper pre¬ 
cipitate in the district, to make which 
costs 8c. per pound. 

According to an official report, monazite 
sand has been discovered in Kangaroo 
island, which belongs to Australia. 
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The Electric Furnace in Steel 
Making and Copper Smelting 

By T. Scott Anderson* 

Until within the last two or three years 
the electric furnace was used exclusively 
for the manufacture of such refractory 
substances as carbide of calcium, for the 
treatment of which the temperature at 
which the ordinary furnace works is too 
low. Since then, ht)wever, the electric 
furnace, somewhat modified, has been ap¬ 
plied not only to the reduction of ores, 
but also to the production of steel of any 
desired grade, and of alloys such as those 
of iron with molybdenum, titanium, chro¬ 
mium, tungsten, vanadium, etc. It is to 
this class of work that I shall refer in 
particular. 

The question of electric smelting is 
controlled chiefly by the prime cost of 
electrical energy. Wherever this can be 
obtained either by means of water-power 
or by cheap coal, within reasonable dis¬ 
tance of the supplies of raw material, and 
in a favorable position for the distribu¬ 
tion of the finished product, there is a 
great future for this branch of metal¬ 
lurgy. 

Reduction of Iron Ore 

Assuming that electrical energy can be 
produced at a cost of 40s. per h.p. year, 
I h.p. for 8760 hours (a cost based upon 
the use of water-power and which could 
hardly be equaled if coal be used), the 
cost of the production of one ton of steel¬ 
making pig would be £i 15s. 6d. This figure 
includes: electrical energy at £2 per h.p. 
year, lime, electrodes, coke, labor, miscel¬ 
laneous material, repairs and mainte¬ 
nance, general expenses and sinking fund 
It does not include the cost of the ore 
delivered to the furnace. These figures are 
taken from trials of about 90 tons. It 
will therefore be seen that for the re¬ 
duction of iron ore, the electric furnace 
can compare favorably with the blast fur¬ 
nace where the conditions mentioned 
above can be met. 

If coal must be used for generating the 
electric current, using a gas-producer 
plant of fair size and efficiency, this cost 
would probably be increased to £2, 7s. 6d. 
During the trials referred to a number of 
castings were made, the results of which 
were excellent. The metal ran fluid and 
gave sharp solid castings which in every 
case were soft for machining. 

Where a good ore is procurable the ad¬ 
vantages of the electric furnace over the 
blast furnace are obvious, the chief ad¬ 
vantage being a higher degree of purity 
which can be obtained owing to the ab¬ 
sence, to a large extent, of the action of 
sulphurous gases. 

Production of Steel 

It will be understood that the process 
of making steel is quite separate from 
the ore-reducing process. The furnaces 
which I have patented are each for a dis¬ 
tinct operation: for reducing ores to pig 
iron and for converting the pig thus 
made into steel. The cost of producing 
steel from scrap is: scrap steel, £2 i8s.; 
labor and other charges, £3 5s.; total 
£6 3s. This represents a good grade of 
crucible steel selling at, say, £14 per ton. 

The cost of producing i ton of steel 
from the pig produced in the electric 
furnace and charging the pig according 
to the estimate of £i 15s. 6d. per ton, 
and also including, coal, electrodes, elec¬ 
trical energy, labor, molds, tools and 
sundries, repairs, depreciation and sinking 
fund, would be £3 6s. per ton. 

Every grade of steel can be produced. 
Mr. Harbord, late of Cooper’s Hill Col¬ 
lege, London, and the metallurgical ex¬ 
pert sent out by the Canadian government 
to investigate the question of electric 
smelting in America and on the Contin- 
nent, concludes his report by saying: 
“Steel equal in all respects to the best 
high-class Sheffield crucible steel can be 
produced in the electric furnace at a cost 
considerably less than the cost of produc¬ 
ing a high class crucible steel in the or¬ 
dinary way.” 

Iron sand such as that found in New 
Zealand and elsewhere has been smelted 
electrically with success; the steel pro¬ 
duced gave the analysis show in the ac¬ 
companying table: 

ANALYSIS OF STEEL MADE FROM IRON 
SAND IN THE ELECTRIC FURNACE. 
Carbon (by color).... 0.730 per cent. 
Silicon . 0.050 per cent. 
Manganese . 0.155 per cent. 
Sulphur . 0.010 per cent. 
Phosphorus . 0.017 per cent. 
Iron (by difference).. 99.038 per cent. 

Smelting Other Metals 

In addition to the use of the electric 
furnace in iron and stdtl smelting, ores 
of manganese, zinc and copper can also 
be reduced. A series of experiments was 
made on two classes of copper ore, one 
a pyrite containing rovtghly 7 per cent, 
copper and 9 per cent, sulphur; the other 
a low-grade ore from Chile, mixed with 
manganese and lime. The ores were 
crushed and the furnace was charged with 
a hand shovel, all charges being care¬ 
fully weighed and sampled. The furnace 
was one having two carbon electrodes. 
When the charge had been placed, the 
electrodes were lowered and the current 

‘switched on. As soon as the charge be¬ 
came molten, the tap hole was unplugged, 
and the mass flowed into the second fur¬ 
nace, where separation is effected by other 
electrodes. 

When this • second charge is full, the 
slag is run off through an upper opening, 
and the underlying matte is taken from a 
lower tap. The furnace had a capacity of 
smelting 25 tons of ore in 24 hours, con¬ 
verting it into matte. The current em- 
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ployed was equal to 620 h.p. To treat 
100 tons of ore in 24 hours would re¬ 
quire say 2500 h.p. 

ANALYSIS OF MATTE PRODUCED IN THE 
ELECTRIC FURNACE. 

Silica . 0.800 per cent. 
Alumina . 0.500 per cent. 
Iron . 24.300 per cent. 
Manganese . 1.400 per cent. 
Sulphur . 22.960 per cent. 
Phosphorus . 0.005 per cent. 
Copper . 47.900 per cent. 

ANALYSIS OF SLAG PRODUCED IN ELEC¬ 
TRIC COPPER SMELTING. 

Silica . 27.200 per cent. 
Alumina . 5.200 per cent. 
Lime . 9.900 per cent. 
Magnesia . 0.290 per cent. 
Iron . 32.500 per cent. 
Manganese . 8.230 per cent. 
Sulphur . 0.570 per cent. 
I*hosphorus .. ’. 0.062 per cent. 
Copper . 0.100 per cent. 

This slag can be used for the manu¬ 
facture of a valuable by-product ferro- 
silicon alloy, costing £22 per ton. 

The Anderson Furnaces 

My patents cover two forms of the 
electric furnace, a reductive furnace and 
a steel or converting furnace. 

The reduction furnace is constructed 
with two melting holes which communi¬ 
cate with one common receiver in which 
the molten metal collects. The slag from 
this receiver may be drawn from a spe¬ 
cial tap-hole provided in the side of the 
furnace; while the metal can be run off 
from another hole situated preferably ii» 
the central well of the furnace. 

The material to be operated upon (pul¬ 
verized ore or sand need not be briquet¬ 
ted) is first mixed with the necessary 
flu.x and then fed into the furnace by 
means of a hopper; the feeding being 
regulated by shutters in the inclined 
chutes connecting the hopper and the fur¬ 
nace. Supported from above and enter¬ 
ing into the furnace, are powerful elec¬ 
trodes, wired to the source of current and 
capable of being adjusted vertically 
through the furnace covers. Directly 
underneath the floor of the furnace, and 
in a vertical line with each electrode 
above, are fixed electro-magnets which 
may be made adjustable if desired, but 
are preferably fixed. The object of these 
electro-magnets is to counteract any in¬ 
terference with the formation of, and 
generally to control the arc; also that the 
concentration of the incandescent gases 
.around the electric arc may be utilized 
and act to the best advantage. ,An aux¬ 
iliary electrode, also capable of being 
raised and lowered by any suitable mcans^ 
such as a rack and pinion, is situated cen¬ 
trally and immediately over the well to- 
keep the metal in the receiver in its mol¬ 
ten condition. 

This arrangement of electro-magnets 
used in combination with the electrodes 
is the important feature of the invention 
and contributes greatly to the efficiency 
of the operation of the furnace. The 
electrodes are provided with water 
jackets. The furnace may be duplicated 
and any number of electrodes may be Electrical and civil engineer, SbefDeld, Eng. 
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used, and the receiver may wrth modifi¬ 
cations be used as a mixing vessel for 
the conversion of the iron into steel in 
one operation. 

The Steel or Converting Furnace 

The steel or converting furnace is 
mounted upon trunnions for tilting like 
an ordinary Bessemer converter, and is 
not only provided with a mouth for pour¬ 
ing, but also has tapping holes in the 
side. When the metal is at the lowest 
point in the furnace hearth it can be 
tapped. At this stage it is preferable to 
pouring, it not being an uncommon oc¬ 
currence for pouring from so low a point 
to cause a distinct change in the quality 
of the steel, even though both metal and 
slag may be quite settled and quiescent 
prior to pouring. Here again electro¬ 
magnets are located in immediate line 
with Jhe electrodes to assist the arc and 
to maintain a constant temperature dur¬ 
ing the earlier stages of the work. 

The current passes through the posi¬ 
tive electrode, through the narrow air¬ 
space between the electrode and the slag 
line, through the slag and molten rrietal, 
and returns in a similar manner to the 
negative electrode. The essential part of 
this invention lies in the utilizing of the 
magnetic action in connection with the 
electric arc, and the regulation of the 
current is obtained by making the air 
space deeper or shallower, either by hand 
or otherwise. 

Mining in Argentina 

According to a recent British consular 
report, the prospects in mining for gold, 
silver, and copper in Catamarca and Rioja 
are good. The difficulties of transport are 
being overcome by the construction of 
railways. The Famatina Copper Com¬ 
pany is reported to have 80,000 tons of ore 
in sight. Mining in Neuquen territory to 
the west of Bahia Blanca is a new in- 
<iustry. A number of companies have been 
formed to work the reefs and develop¬ 
ment is being carried on vigorously with 
good prospects. The auriferous area is 
said to be very large, and copper and soft 
coal are also found. Water power is 
plentiful. A railway is projected from 
Bahia Blanca to Chos Malal and thence 
across the Cordilleras to .^.ntuco. For 
many years this district has been worked 
for gold by Chileans by ground sluicing. 
A 15-stamp battery is being erected, and 
should be working by the middle of 1907. 
Hitherto most of the gold produced has 
lieen sent to Chile. 

According to Engineering, May 10, 1907, 
the first move of the new Union of Ger¬ 
man Brass Works, recently formed at 
Cologne, has been to put up the price for 
Tirass considerably, a fact which is being 
somewhat keenly felt in several German 

industries. 

Legal Status of Canadian Pro¬ 
vincial Corporations 

By Phillips Thompson 

.•V legal question involving the interests 
of every company operating under a 
charter of incorporation issued by any of 
the Provincial Governments of Canada 
has arisen in a case now before the 
Supreme Court at Ottawa. This suit of 
the Canadian Pacific Railway Company 
against the Ottawa Fire Insurance Com¬ 
pany involves directly the question of 
provincial rights in the matter of grant¬ 
ing incorporations. The more important 
points to be decided are; 

1. Is every charter issued by virtue of 
provincial legislation to be read subject 
to a constitutional limitation that it is 
prohibited to the company to convey on 
business beyond the limits of the pro¬ 
vince? 

2. Can an insurance company incor¬ 
porated under a provincial act carry on 
extra ‘provincial business, i.e. make con¬ 
tracts and insure property outside the 
province or make contracts within to 
insure property beyond? 

The case is regarded as of such sig¬ 
nificance that counsel representing the 
I^minion Government and several of 
the provinces, are in attendance. In the 
course of the hearing on June 3, E. L. 
Newcombe, Deputy Minister of Justice, 
who appeared for the Dominion Govern¬ 
ment in answer to a question from the 
court advanced the contention that a com¬ 
pany operating under a provincial charter 
would be precluded trom purchasing its 
raw material abroad and from selling its 
finished product either in a foreign coun¬ 
try or in another province of the Do¬ 
minion. 

C. Ritchie, representing the province 
of Ontario, urggd that a decision to that 
effect would practically nullify the whole 
provincial power of incorporation, as it 
would be almost impossible for any com¬ 
pany to carry on business without fer 
soire purposes 'over-stepping the terri¬ 
torial limits of the province. The pur¬ 
chase of raw material and special machin¬ 
ery, the sale of the manufactured pro¬ 
duct and the taking of mail orders were 
instances of common commercial opera¬ 
tions, which under the contention put for¬ 
ward on behalf of the plaintiff would in¬ 
volve nearly every provincial company 
almost daily in some ultra vires pro¬ 
ceeding. In Ontario alone companies had 
been incorporated with an aggregate cap 
italization of over $1,400,000,000, not 
one in twenty of which could carry on its 
business exclusively within the limits of 
the province. 

The case naturally excites great in¬ 
terest in mining circles, as the great 
majority of companies are operating un¬ 
der Ontario charters, which would be 

rendered praetically void if the view of 
the Dominion Government were sustain¬ 
ed. All important companies would in 
such case have to apply for incorpora¬ 
tion to Ottawa, which would entail a 
loss of from $150,000 to $200,000 per 
year revenue to the province. 

Sulphuric Acid Manufacture in 
Great Britain 

In Great Britain sulphuric acid is made 
almost entirely from pyrites, imported 
chiefly from Spain. Brimstone is used 
less and less every year, and is reserved 
for the manufacture of acid for very spe¬ 
cial purposes. Sulphureted hydrogen de¬ 
rived from the waste gases of sulphate of 
ammonia manufacture has been applied 
extensively during recent years and is an 
important source of supply of sulphur. 
British producers of sulphuric acid com¬ 
plain ot the increasing difficulty in ob¬ 
taining pyrites free from or low in arsenic, 
and several new plants for de-arsenication 
have had to be erected. The process 
now' used by the United Alkali Company 
for removing arsenic produces it as pure 
arsenious acid, instead of the mixed mud 
of arsenious sulphide as formerly. It is 
interesting to note that in the midland 
counties of England “coal brasses” from 
the coal mines are used as a surce of sul¬ 
phur at the sulrphuric-acid works. 

The Philipsburg Mines, Mont. 

In a recent bulletin of the Geological 
Survey, it is stated that a production of 
over $32,000,000 in gold and silver, from 
which nearly $15,000,000 has been paid 
in dividends, is the record of two mines 
located in the Philipsburg quadrangle, 
Montana, and the total production of the 
quadrangle is provisionally estimated at 
$45,000,000 to $50,000,000. 

A number of mining camps are located 
within the district, the most important 
being Philipsburg, Cable, Georgetown, 
Combination, Henderson and Flint, and 
some of these were among the first in 
Montana to receive the serious attention 
of quartz prospectors. 

The Granite Mountain and Bimetallic 
mines are about 2j4 miles southeast of 
Philipsburg, on the steep western slope 
of Granite Mountain, wdiich rises 3,000 
ft. above the valley of Flint creek. A’- 
though located on the same, ore shoot 
and controlled from the first by nearly 
the same interests, the mines were worked 
separately until 1878, when a consolida¬ 
tion was effected, since which time they 
have been operated as one. More than 
half of the total mine production of the 
Philipsburg quadrangle is credited to the 
Granite mine. 
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How One Corporation Helped Its Employees 
Sociological Department of Colorado Fuel and Iron Company Fur¬ 

nishes Education and Amusement, Incidentally Increasing Production 

b'y LAWRENCE LEWIS* 

Social betterment work, in a limited 
way, was begun by each of the compan¬ 
ies which were afterward merged to 
form the Colorado Fuel and Iron Com¬ 
pany, as early as 1882. Reading rooms 
were established at that time in several 
camps and, a little later, social organiz¬ 
ations, brass bands and local-talent en¬ 
tertainments of various kinds were fost¬ 
ered by contributions from the officers 

General Manager J. A. Kebler, of the 
Colorado Fuel Company and Mrs. Kebler 
made the children in many of the camps 
happy by means of trees laden with play¬ 
things and “goodies”. 

In 1891, a kindergarten was started in 
Sopris by Mr. and Mrs. Kebler, assisted 
by a few friends. The success of the 
experiment in Sopris was so gratifying 
that other kindergartens were established 

sociological department was formally 
organized “in order to better living con¬ 
ditions among employees” and to have 
“general charge of all matters pertaining 
to education and sanitary conditions and 
any other matters which should assist in 
bettering the conditions under which the 
company’s men live”. Chief Surgeon R. 
W. Corwin, of the medical department, 
who from the first had taken a lively in- 

and by the company itself. Money was 
advanced liberally from these sources for 
the erection or enlargement of public 
school buildings in new districts, and for 
various improvements in the coal camps. 
Generous rivalry was encouraged among 
the people of neighboring camps, as to 
which should show the greatest efforts to 
improve, and even to beautify these all 
too bleak settlements. Every Christmas, 

at Old Rouse, Starkville, El Moro, Rock- 
vale and Santa Clara, the first named 
partly supported, though for a time only, 
by contributions from employees, the 
others maintained from the first by Gen¬ 
eral Manager Kebler, by President John 
C. Osgood and by other officials and 
friends. 

Organized Effort 

Such was the status of the betterment 
experiments when, July 25, 1901, the 

terest in all these efforts toward social 
improvement, was made superintendent 
of the department and at once began 
aggressive and systematic work. An as¬ 
sistant was employed who travels almost 
constantly from camp to camp in order 
to keep in close touch with the people, 
to hear complaints and suggestions and to 
attend to numerous details. An illustrat¬ 
ed weekly journal. Camp and Plant, first 
of 8, then of 16 and finally of 24 pages. ♦Cambridge, Mass. 
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exclusive of an elaborate cover, with oc¬ 
casional special editions of 36 and 
even of .<8 pages, was established 
as the organ of the medical and 
sociological departments. This was 
found of great assistance in developing 
esprit de corps, and in arousing interest 
among employees in their w’ork, in bring¬ 
ing the people of the various camps 
closer together and in stimulating health¬ 
ful rivalry for the improvement of gen¬ 
eral living conditions and for making of 
the camps better places to live in. 

Principle of Cooperation 

In all this work, Dr. Corwin has dis¬ 
carded purely paternal methods for those 
of suggestion, awakening of interest and 
cooperation. No effort has ever been 

in other camps. But only in those places 
where the demand seemed most sincere 
and insistent and the need greatest and 
w’here consequently, a considerable' mea¬ 
sure of success was assured from the 
first, were new kindergartens established. 
The same method of suggestion has been 
followed in all other branches of the 
work. The employees and their families 
justly feel that they themselves are large¬ 
ly responsible for almost every improve¬ 
ment. 

Branches of the Work 

The efforts of the sociological depart¬ 
ment may be grouped roughly under four 
heads; educational work; non-sectarian 
religious work; improvements in general 
sanitation and housing; and regulation of 

institutions; (k) domestic science instruc¬ 
tion; (1) teachers’ houses, serving as 
rricdels of economy and better taste; (m) 
normal instruction, especially adapted to 
qualify teachers for the peculiar needs of 
this field. 

Detailed consideration of these thir¬ 
teen subdivisions would make a long ar¬ 
ticle. Suffice it here to note, as an ex¬ 
ample of the expenditures of the com¬ 
pany on these “educational” branches of 
its betterment work, that between 1901 
and 1903 the Colorado Fuel and Iron 
Companj erected ten public school build¬ 
ings in camps at an aggregate cost of 
$24,056.90. receiving in return warrants 
of school districts. Of this amount only 
$1224 had been repaid at the close of 1903 
and very little since. Nor did the above 

PART or SEGUNDO, COLORADO—DWELLINGS ERECTED BY THE COLORADO FUEL AND IRON COMPANY 

made tc force improvements upon indif¬ 
ferent communities. The people are edu¬ 
cated up to the point of asking for bet¬ 
terments, and then the department meets 
the employees at least half way. The prin¬ 
ciple has been kept constantly in mind 
that no improvement can be made with 
any security of ultimate success or per¬ 
manence without cooperation as a result 
of the earnest desire of those most affect¬ 
ed. The introduction of kindergartens 
will serve as an example. All the camps 
were informed by illustrated articles in 
Camp and Plant, by casual remarks 
dropped by Dr. Corwin and his assistants 
during popular lectures, and in conver¬ 
sations with the men and their families, 
of the success of the kindergartens already 
established. Presently interest quickened 

the sale of liquor and the provision of 
places of entertainment and amusement 
to help keep the men out of the saloons. 

Educational Work 

.\lthough all the betterment work is ed¬ 
ucational in the broadest sense—an ef¬ 
fort to teach the men to help themselves 
—educational work in the narrower sense 
may be classified under the following 
subordinate headings; (a) improvement 
of the public schools; (b) surgeons’ lec¬ 
tures; (c) night schools; (d) reading 
rooms and reference libraries; (e) circu¬ 
lating art collections; (f) circulating li¬ 
braries; (g) kindergartens; (h) mothers’ 
meetings, women’s clubs and industrial 
classes; (i) boys’ and girls’ clubs; (j) 
penny savings banks and other savings 

sum include the expense of converting 
company houses in three camps to the 
uses of public schools; nor the cost of 
the elaborate .school-house of stone and 
wood, at Redstone, which Mr. Osgood 
paid for out of his own pocket; nor the 
$3900.67 advanced by the company dur¬ 
ing one year (1902-3) for public school 
nor teachers’ salaries; nor in addition, the 
salaries of kindergarteners paid by 
the company; nor the $1307.06 advanced 
during the one year, which was but typ¬ 
ical of other years, nor df free text-books 
which are now uniform throughout the 
camps. .\11 this work has accomplished 
most gratifying results. But, aside from 
the improvement of the camp public 
schools, which are now in a state of high 
efficiency, perhaps the greatest success 

I 
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different styles and sizes were alternated 
so as to avoid the depressing dull red 
uniformity of what had before been the 
"typical company town”. In the arrange¬ 
ment upon the wide, regular streets, each 
house was placed in an ample lot and in 
some cases these were enclosed by neat 
fences. The interiors of these houses 
were finished with good woodwork, lath 
and plaster walls, and, in some camps, 
running water and electric lights are 
supplied. 

along strictly educational lines has been wage of $3 a day, slept in “two shifts” 
achieved with the kindergartens, the cir- in’ the midst of unspeakable filth and ver- 
culating libraries and the reading rooms, min. The roof was leaky and there 

were but two small windows. In a lean- 
to, 10 ft. square, meals were cooked by 
the padrone and eaten by the men. 

When the chief surgeon reported this 
and other like conditions to Mr. Kebler 
and Mr. Osgood, they immediately or¬ 
dered the worst places on company ground 
torn down and the camp generally cleaned 
up. Employees and padrones were no 
longer permitted to build upon the com¬ 
pany’s land any sort of dwelling they de¬ 
sired. These had varied from dug-outs 
and shacks to the poorer sort of adobe or 
mud huts. The general improvement in 
health and the lowered death rate at El 
Moro was so gratifying that the manage¬ 
ment was encouraged to extend to other 
camps the work of improving sanitation 
and replacing unfit structures on company 
ground with decent dwellings. 

The Housing Problem 

In the early days, the company was, 
like most new corporations, pressed for 
money to develop what are generally re¬ 
garded as the essentials, the opening of 
mines and the building of coke-ovens. 
Consequently the houses put up at that 
time were necessarily of the cheapest sort. 
In most cases of a monotonous “box¬ 
car” style of construction, with battened 
walls, without eaves or porches or any 
ornamentation, they had not the slight¬ 
est attractiveness e.xcept as shelters 
against the elements. Painted a dull min¬ 
eral red, these company houses, although 
sanitary, were so ugly that there was no 
inducement for the miner to beautify his 
dooryard, and little around which he 
could twine associations of “home”. In 

Costs and Details 

The houses rent for $2 a month for 
each room. For example, a five-room 
dwelling rents for $10 a month. The re¬ 
lation this bears to the men’s incomes 
can be gathered from the fact that the 
average net wage of coal miners, working 
six days a week and full time, is on the 
average for all Colorado Fuel and Iron 
Company mines and all miners, about 
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worthy of notice for it has been set aside 

as a special object lesson and is kept open 

to public inspection. 

The Redstone Improvement Company 

has erected, also, the very attractive Red¬ 

stone Inn, which affords not only ac¬ 

commodations for transients but also 

board and rooms at a reasonable rate for 

foremen, mechanics, railroad men and 

other of the better paid employees of the 

allied companies. This inn is fitted up 

in rather elaborate style and has its sitting 

room, its reading room, its card and game 

rooms. 

With the improvement in the character 

of the houses has come a greater pride 

on the part of the workmen in seeing 

them properly furnished. Many of the 

employees have papered the walls of their 

dwellings, have put curtains as well as 

roller shades on their windows and have 

fitted up their rooms with floor cover¬ 

ings and furniture. 

“The Pay-Day Drunk.” 

The liquor problem cr “the pay-day 

the monthly pay-days which were made 

occasions by the men, and sometimes by 

their families also, for grand sprees from 

which only a part recovered enough to go 

to work the next day. A typical case was 

the Fourth of July celebration in 1901 at 

Coalbasin, followed by a total suspension 

of work in the coal mine for four or 

five days until the majority of the 265 

men had time to sleep off the effects of 

four barrels of whiskey, eight kegs of 

beer and a large quantity of “jugged” 

and “bottled goods” smuggled into th? 

camp in spite of the utmost vigilance of 

the company. Closing this mine tempor¬ 

arily compelled the shut-down of the 

coke-ovens at Redstone, where the Coal- 

basin coal is reduced to coke; the en¬ 

forced idleness of 100 coke workers; the 

suspension of trains on the coal road be¬ 

tween the two places and on the “coke 

road” from Redstone to Carbondale; 

and even the laying off of men at re¬ 

mote smelting works where the cake was 
used. This meant a loss of thousands of 
dollars to coal miners, coke workers and 

the company owns all the land, attempts 

were made to prevent drinking by re¬ 
fusing the saloon an entrance. With the 

possible exception of the Japanese, how¬ 

ever, most of the men regard drinking as 

an incident of their daily life and con¬ 

sider prohibition or extreme restriction 

as an unwarranted invasion of their per¬ 

sonal liberty. Where prohibition was 

tried, the result was always the same. In¬ 

toxicants were shipped into the camp in 

spite of the utmost efforts of the com¬ 

pany, and were sold secretly in dwellings, 

in the rear of stores or bunk-houses, at 

“blind-pigs”, or from “wet bread wagons”. 

Periodically, employees went off on sprees 

to the nearest saloon town. Drinking be¬ 

came more closely associated with lower 

forms of vice; while drunkenness, of the 

aggravated sort, often as a result of 

bravado, was frequently more persistent 

than where saloons were allowed to run. 

Ill view of the failure of prohibition, 

the company has tried several experi¬ 

ments for the regulation of the sale of 
liciuor. of which the most l oteworthy 

1236 THE ENGINEERING AND MINING JOURNAL. June 29, 1907. 

flourish across the river in the old settle- drunk” as the operating department heads railroael men in wages; anel a loss of 

ment of Varros, over which the company call it from that phase of the .question more thousands to- the company due to 

has been unable to secure control. which is most objectionable to them is, delay in shipments of fuel and non-pro- 

At Redstone, near which place Mr. Os- of course, the most difficult practical ductiveness of hundreds of thousands of 

good has his beautiful mountain home, the question with which the sociological de- dollars of capital invested in mines, 

erection of houses was put in the hands partinent has to deal. In an isolated min- coke-ovens and two h.nes of railroad, 

of an auxiliary corporation, the Redstone ing camp, on the desert or far up in the The general demoralization in a camp 

Improvement Company. Mr. Osgood also hills, the saloon used to be not merely caused by most >if the men and even 

spent a large amount of his own money the workingman’s only club but also his some of the women and children loitering 

in making this a model town in all re- only place of amusement. Here, some- around saloons and, every so often, going 

pects, even superior to the more typical times, were pool and billiards, often music rn a drunken debauch was of even more 

new towns like Segundo. “This certainly and song and always a rendezvous where grave ultimate importance than the direct 

is a most beautiful camp!” I exclaimed to he could smoke and chat and drink in an financial loss. It tended to lower the self 

Superintendent T. M. Gibb of the branch atmosphere of a certain sort of good respect and the social state of an entire 

railway and of the coke ovens and czar fellowship. The temptation was almost community, consequently, to decrease the 

of Redstone. “Huh? This isn’t a camp irresistible for the miner—and sometimes efficiency of the workmen and to undo the 

—it’s a mountain village!” was his reply, even for his wife and children also—to good results accomplished by kindergart- 

Here five-room dwellings, furnished with spend in these places an undue propor- ens, schools, libraries and sanitary work 

baths and complete water connections, tion not cnly of his time out of working 
rent for $18.50 a month. They are wired hours but also of the money that by Failure of Prohibition 

for incandescent electric lights, for each rights belonged to his wife and children For the regulation of the sale of liquor, 

of which the tenant pays 35c. a month, as well as to himself. several experiments have been tried by 

provided he wishes to use electricity. It used to be that the superintendents the company. Prohibition, as usual every¬ 

one house in Redstone is particularly dreaded the approach of holidays and where, failed. In some camps where 
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are: the regulated saloon; the restricted 
club; and the soft-drinks club. 

The Regulated Saloon—A monopoly of 
the liquor trade, has been given by the 
company in some camps, notably Primero, 
to a responsible person, who is held 
strictly responsible for the order and so¬ 
briety of his place. The “no-treating rule’’ 
is not enforced; but decency and a few 
cases of drunkenness are the price of the 
manager’s position. The regulated saloon 
has been found preferable to the unreg¬ 
ulated saloon; but experience has shown 
it is not so good as the restricted club. 

The Restricted Club — To John C. 
Osgood personally is due the credit for 
two practical tests of the restricted club 
which embodies measures more closely re¬ 
stricted than those in force in the regu¬ 
lated saloon yet in no sense prohibitive. 
Mr. Osgood’s theory is that the average 
workman, if allowed to buy intoxicants 
under well advised restrictions, in a place 
and under circumstances in no way as- 

limit; billiards, twenty-five cents a cue; 
pool, ten cents a cue. 

Although the club has a monopoly of 
the sale of liquor in the camp, no treat¬ 
ing is allowed. No man is sold any more 
drinks after he has shown signs of ap 
proaching intoxication. All charges must 
be paid for at the time they are incurred. 
Rules embodying these and minor regu¬ 
lations are printed in English, Italian 
and German and are posted in prominent 
places. The club has been fully self 
supporting since early in its history. Not 
since the club was well started has the 
mine been closed down a single day on 
account of “mornings after’’ pay days or 
“celebrations”; nor have there been any 
cases of chronic durunkenness such as 
were not uncommon before the club was 
opened, and when Coalbasin was nom 
inally a prohibition town. 

• The Redstone Club 

So encouraged was Mr. Osgood by the 

membership, they are not barred entirely 
from the privileges of the club. Two 
evenings each month are given over to 
the wives, daughters and visiting friends 
of members. Whist and euchre parties, 
billiards, pool and light refreshments, to¬ 
gether with instrumental music, make 
these evenings pass pleasantly. 

Unlike the Coalbasin Club, that at Red¬ 
stone has never, unfortunately, been quite 
self-supporting. But the Redstone Im¬ 
provement Company, of which Mr. Os¬ 
good is still the chief stockholder, makes 
up the deficits. Nevertheless the mem¬ 
bers are made to feel that they are pay¬ 
ing for what they get and not that they 
are objects of charity or of patroniza- 
tion. Some have thought that this club 
is slightly too expensive and others that 
it is too elaborate for coal diggers, coke 
workers and railroad men. This club 
is a great success in the broadest sense; 
for there has been no drunkenness or 
vice in Redstone and no cleaner and bet- 

ITALIAN QUARTER, BEFORE IMPROVEMENT HOUSE BUILT TO SUIT THE WISHES OF ITALIAN LABORERS 

sociated with vice, will not abuse his 
privileges. 

The Coalbasin Club. 

After the costly celebration of July 4, 
1901, Mr. Osgood risked several thou¬ 
sand dollars of his own money in an ex¬ 
periment of building a club-house by 
which he expected to convert Coalbasin 
from a prohibition to a temperance town. 
On June 22, 1902, the Coalbasin Club 
was organized among the miners. It is 
managed by a board of seven directors 
elected for one year; it has a membership 
which varies between 100 and 200; and 
the monthly dues are 50 cents. The club 
house is a one story frame building of 
four rooms and pleasant verandah. There 
is a bar-room, with a billiard and pool 
room, a card and game room and a read¬ 
ing room furnished with magazines and 
periodicals, adjoining. Profane or vul 
gar language is prohibited. 

Playing games for money in the club 
is not forbidden; but in no case are the 
stakes to exceed the following limits: 
Poker, penny ante and twenty-five cent 

results of the Coalbasin Club that he laid 
out still more of his money in erecting 
a larger and more elaborate clubhouse 
at Redstone. This is as well appointed 
as any club building in Colorado, outside 
of Denver, Colorado Springs and Pueblo. 
It is two and one half stories high over a 
substantial basement. The commodious 
lounging room, in which is the bar, is 
fitted with big leather cushioned arm¬ 
chairs, settees and tables for serving re¬ 
freshments. Steam htat is supplied; but 
a generous fireplace at each end of the 
room adds cheer and comfort on cool 
evenings. 

This club also has a monopoly of liquor 
dealing and the “no-treating” rule pre¬ 
vails. By-laws and rules of the club are 
practically the same as those in Coal¬ 
basin. Active members are required to 
pay an initiation fee of one dollar and 
si.x months dues in advance, at 50 cents 
a month. Associate members pay one 
month’s dues in advance. The active 
membership has been about ninety. 

Although women are not eligible to 

ter social atmosphere could be found in 
any industrial community than in this 
delightful mountain village. 

The Soft-drinks Club 

The third method of dealing with the 
saloon problem, the soft-drinks club, 
which is really a sort of mitigated pro¬ 
hibition, is being tried at Segundo, where 
one of the company houses has been 
converted to the uses of a club. One 
of the three rooms contains a pool and 
billiard table; another is furnished with 
three card tables; the third is supplied 
with periodicals furnished by the mem¬ 
bers. Cigars and sometimes soft drinks 
are on sale. The initiation fee is $i and 
the dues 50 cents a month. There are 
about 40 members. In spite of the com¬ 
petition of the saloons, dance halls and 
dives in Varros, across the river from 
the company’s town, this club has been 
a success. A small club room, similarly 
fitted up, in the boarding house at Flores- 
ta. also proved successful. 

Work in connecticr. with the other 
branch of the saloon problem, that of 
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providing sources of amusement to com¬ 
pete with those found in the saloons, 
where there is the ever present tempta¬ 
tion to drink and to drink too much, has 
passed the experimental stage, in fact 
it has always been highly successful. 

Aside from the social features of the 
clubs at Redstone and Coalbasin, are the 
amusement halls which the company has 
erected at Starkville and Sunrise. In 
each of the ne\v public school buildings 
-one end of the kindergarten room is 
fitted up with a stage and scenery. Here 
illustrated lectures, dramatic entertain¬ 
ments, meetings and dances are often 
held of evenings. The reading rooms 
and circulating libraries, containing books 
in Italian as well as English, have already 
been referred to. Fostered by the socio¬ 
logical department four excellent brass 
Ijands have flourished in the camps be¬ 
sides numerous other instrumental and 
many vocal organizations. 

All this betterment work is now cost¬ 
ing the Colorado Fuel and Iron Company 
lietween $20,000 and $30,000 annually. At 
■the beginning, of course, it cost far more 
each year. Except in the cases specified 
to the contrary, it is all absolutely free 
to the men. A staff of over 20 persons 
is regularly employed by the department. 

Doubtless the work of the medical and 
sociological departments has its purely 
commercial side; doubtless the shrewd 
business men in control realize the great 
economic truth that better sanitary and 

■social conditions for employees and their 
families make for better work and heav¬ 
ier tonnage. But it would be a mistake 
to regard this as the sole or even the 
primary motive of this company which 
is striving to give its men a square deal 
to help them to help themselves to better 
ways of living. 

Australian Mining Notes 

By F. S. Mance* 

1 he returns for the first quarter of the 
year 1907 show that the Broken Hill 
mines have contributed a considerably 
augmented output, and the value of the 
production is about £287,000 ahead of that 
for the first three months of 1906. Some 
anxiety is felt respecting the prosecution 
of future operations owing to the threat¬ 
ened failure of the water supply, as for 
some months past there has been no rain 
fall to replenish the reservoir on which 
the town and the mines depend. The 
number of miners employed in and about 
the mines on the field at the end of March 
totalled 9600, and it was confidently an¬ 
ticipated that this number would be aug¬ 
mented by two or three thousand more by 
the end of June. The seriousness of any 
cessation or limitation of operations be¬ 
comes a matter of great moment, and 

•Department of Mines, Sydney, Australia. 

nothing but a copious rainfall can relieve 
the situation. The necessity of providing 
an independent water supply has been 
brought home to the several companies, 
and united action to this end is to be im¬ 
mediately taken. 

The lode at the 1100- and 1200-ft. levels 
in the Proprietary mine is opening up sat¬ 
isfactorily. The ore mined during the 
past tour weeks totaled 41,596 tons, and 
the output could be considerably in¬ 
creased. 

Another creep has occurred at Block 10 
mine, between the 400-ft. and 6oo-fr. 
levels, which has caused the temporary 
suspension of all work in the affected area, 
and the confining of operations to the 
lower levels. The directors of Block 14 
mine have decided to pursue a policy of 
development, and the main shaft is to be 
carried down to 800 ft., and two addi¬ 
tional levels opened up. 

Tin 

The drifts which are being worked by • 
the Briseis company, in Tasmania, are 
yielding satisfactorily, and during the past 
month 10554 tons of tin oxide were re¬ 
covered. At the Mount Bischoff mine 
some rich ore is reported to have been 
discovered in the Wheal Bischoff section, 
which has had a brightening influence on 
operations. The value of the tin-ore won 
in New South Wales during the first quar¬ 
ter of this year is £143,000. The yield, as 
hitherto, has been chiefly contributed by 
the dredges working in the Tingha-In- 
verell districts, and handsome profits are 
being earned. There is every promise of 
the Stannery Hills Company ranking 
shortly among the foremost tin producers 
of the commonwealth. 

Zinc 

The Broken Hill Proprietary Company 
using the Delprat process, is maintaining 
a fair output of zinc concentrate, but only 
slight progress i.s being made in the mat 
ter of zinc distillation. In fact, work is in 
abeyance at present, pending the temper¬ 
ing of further batches of retorts, as thos-i 
previously made proved unsatisfactory. 

Copper 

The benefit of the increased price of 
copper is likely to be fully shown in the 
result of the operations of the Mount 
Lyell Company, Tasmania, for the half- 
year just closing, as, although the material 
handled has been of a much lower grade, 
it is expected that an increase of £i5,o<')o 
will be shown on the net profit earned 
during the previous term, and which 
amounted to £239,000. These figures are 
based on an approximate output for the 
half-year of 3800 tons of copper, and, con¬ 
sidering that the ore treated only aver , 
aged 2.25 per cent, copper, the results are 
exceptionally gratifying. 

In the State of Queensland the copper- 
mining industry continues to make great 
headway, the output for the first three 

months of the year being estimated at 
2602 tons, valued at £279,694. The largest 
contributor was the Mount Morgan Com¬ 
pany, and during the month of March, 
10,478 tons of ore were treated at the 
copper reduction works, producing 345 
tons of copper and 4362 oz. of gold. 

A company with a working capital of 
£175,000, known as the Great Fitzroy Gold 
and Copper Mines, Limited, has been 
formed to work a big property north of 
Rockhampton, formerly known as the 
Mount Chalmers Gold Mine, but which 
has now developed into a copper proposi¬ 
tion. The directors of the company are 
W. L. Bailleu, W. J. Coring, Phillip Char¬ 
ley and G. P. Doolette. It is reported that 
the value of the ore in sight has been 
estimated at £1,000,000, and active opera¬ 
tions to develop the orebodies are at once 
to be entered on. 

It is represented that negotiations are in 
progress for the purchase of the Wallaroo 
and Moonta mines, the largest and most 
profitable copper-producing properties In 
Australia. 

In New South Wales a suspension of 
operations was threatened by a strike of 
the miners for an increase in wages and 
improved working conditions, but wiser 
counsels prevailed and an amicable set¬ 
tlement was arrived at. The value of the 
copper produced in this State during the 
first quarter of the year is £235,000. 

Gold 

The gold yield of the four principal 
States of Australia for the first four 
months of this year compares unfavorably 
with the production for the same period 

*in 1906, as shown in the accompanying 
table; 

GOLD PKODUCTION OF AUSTRALIA. 

190*!. 1907. Changes. 
Oz. Fine. Oz. Fine. Oz. Fine. 

Western Australia... tUH.SSl .555.24‘2 D. 49,3:19 
Victoria.. ■247,00;i •21.'i,.579 D. 31,424 
Queensland . 1.59,i548 150,9:10 D. 8,012 
New South Wales ,,, 102,722 85.885 D. 10,8:17 

Total. 1,113,8.54 1,007,042 D. 1(>5,212 

The decline noticeable during 1906 con¬ 
tinues, and under present conditions there 
are small prospects of any improvement. 
The activity. displayed in mining for the 
industrial metals has caused the gold min¬ 
ing industry to be greatly neglected. Com¬ 
paratively little prospecting is being car¬ 
ried out, the demand for competent min¬ 
ers at high wages having attracted the 
prospectors to the established metallife;'- 
ous mines. Consequently, no new gold 
mines are coming to the front, and as the 
ore which is now being won on the prin¬ 
cipal fields is of much lower grade, the 
outlook, so far as this branch of the in¬ 
dustry is concerned, is not a bright one. 

Tellurium is an element almost without 
use in the arts; small amounts are used 
in medicine, but the output of one of our 
copper refineries for one day would stock 
a large chemical supply house with 
enough tellurium to last a year. 
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A Concrete Shaft Sinking 
Through Quicksand 

Editorial Correspondence 

Tht cylindrical concrete shaft known 
as the Bangor which is being sunk 
by the Foundation Company of New 
York for Pickands, Mather & Co. at 
Biwabik, Minn., on the Mesabi range, has 
reached a depth of no ft. and so far 
the work has progressed rapidly and 
without any serious delays. This shaft is 
unique and presents a new and successful 
method of sinking through quicksand 
which reduces the chances of loss or de¬ 
lay to a minimum. Briefly, the method 
consists of placing in position a steel shoe, 
to which are attached an inside and an 
outside form, between which concrete is 
allow'ed to set. The diameter of the inner 
form is, at the Bangor shaft, 14 ft. 6 in. 
while that of the outer form is 22 ft. 6 in. 
This permits the formation of a hollow 
cylinder of concrete 4 ft. thick. 

Inside of the two forms is placed a hol¬ 
low steel cylinder, with flanges at top and 
bottom, about 6 ft. in diameter and 8 ft. 
high. Two successive sections are joined 
by bolting through the flanges. Through 
this inside cylinder all'the sand is brought 
up in dredges, of either the clam-shell or 
orange-peel types, no attempt being made 
to elevate the water, which remains in 
the shaft all through the sinking. 

VV’^hen the clam-shell bucket has re¬ 
moved sufficient sand the shoe is allowed 
to drop and 8 ft. of concrete is poured be¬ 
tween the two forms. Reinforcing rods 
I-in. square are first placed all around 
and near the outer form, every fourth 
rod being staggered; these rods are made 
of special high-carbon steel and are bent 
at right angles, 6 in. from the ends, to al¬ 
low them to hook on to the next set of 
rods. A steel band every 4 ft. gives added 
strength to the reinforcement. 

The dredging theri continues, the sand 
coming up the center cylinder and the w'a- 
ter remaining behind in the shaft, until 
the excavation permits another drop of 
al)out 8 ft., when two more sets are placed 
and concrete added. In this way the con¬ 
crete shaft is sunk deeper and deeper 
through the sand, and w'ith each drop 
new' sections of the form and of the steel 
cylinder are added. 

Use of Compressed Air 

There is an impression among those 
who have heard of the work but have 
never seen it, that the shaft is being sunk 
entirely by the aid of compressed air. 
This is not true. Should the sand be¬ 
come .too compact, or should large bould¬ 
ers be encountered which could not be 
handled by the clam-shell bucket, it 
would be necessary to remove the water 
from the inside cylinder and send men 
dow'n to loosen the ground or break the 
rocks by some carefully placed shots. 

To do this a double air-lock is bolted 
to the steel sinking cylinder and com¬ 
pressed air is turned on. This expels the 
water from the cylinder on the principle 
of the laboratory wash-bottle, the out¬ 
ward pressure of air preventing the in¬ 
ward flow of the water. When the ground 
again permits excavation the clam is 
lowered through the air-lock and the 
low'er door is opened after the upper door 
has been closed. After taking its load 
the bucket comes up and a reversal of the 
doors takes place. When the ground is 
again suitable for simple excavation the 
air-lock is removed. When the ledge is 
reached, at a probable depth of 126 ft. 
air will be required to anchor the shaft 
securely in place. 

Principles of the Method 

'1 he Foundation Company started sink¬ 
ing the Bangor shaft in April, 1907, and 
expects to strike the ledge with only 16 
ft. more of sinking, probably in July 1907. 
Recently the Syracuse shaft, adjoining 
the Bangor, was turned over to Pickands 
Mather & Co., after having been com¬ 
pleted by the Foundation Company. 

In sinking shafts through quicksand 
the principles used in river and harbor 
pier construction have been applied, and 
no attempt was made to remove water or 
lower the water level by pumps. When 
complete, the shaft will consist of a hol¬ 
low cylinder of concrete w'ith walls 4 ft. 
thick, impervious to water, and contain¬ 
ing two skip-ways, a ladder compartment 
and ample room for water and air pipes. 
The work has been done on contract and 
it is stipulated that the shaft must be 
perfect or the contract is void. Complete 
details will be published when the work 
has been finished. 

Liquid Air as an Explosive 

A few notes on the use of liquid air 
as an explosive are given in the Montan- 
Zcitutig (May 15, 1907). The substance 
was first used only in combination with 
others. It is now used alone, its ex¬ 
plosive power depending upon its prop¬ 
erty of turning suddenly into vapor at an 
elevated temperature. If the vessel in 
which the liquid air is contained is suf¬ 
ficiently tight, very high expansive powers 
are attained. For this reason it is stored 
in vessels having a small opening. This 
property of the liquid air makes it neces¬ 
sary to place the cartridge in place in the 
rock before it is loaded. In English 
mines the cartridges are made of thick 
phosphor-bronze, the loading being cal¬ 
culated so that the pressure reaches 5.6 
kg. per sq.cm. The explosion takes place 
in six or eight minutes after loading and 
about 30 tons of coal are broken by one 
shot. The coal falls in blocks about 60 
cm. in circumference. A heavier loading 
of the cartridge causes the coal to be 
broken into powder. 

Placer Gold on Snake River 

The existence of gold in the gravels 
forming the terraces along Snake River 
and its tributary streams has long been 
known. As early as 1862, attempts were 
made by various prospectors to extract 
the shining colors of gold flakes from 
the coarse gravels and fine sands along 
the streams, some of the earliest work¬ 
ings above the Grand Canon of the 
Snake being in Jackson Hole, north of 
Gros Ventre river. In recent years con¬ 
siderable prospecting has been done along 
Snake and Fall rivers, but very little real 
development w'ork has been carried on. 
Claims have been located and staked out, 
but only enough work has been done to 
hold them. 

In the summer of 1906, a Geological 
Survey party gave attention to the oc¬ 
currence of gold along Snake river, and 
a preliminary report on this subject has 
been prepared by Alfred R. Schultz. The 
placers along the Snake comprise both 
stream and bench deposits. None of the 
stream placer deposits within the area 
is at present worked, and in only two 
localities are the bench placers systemati¬ 
cally mined. The metal in all these 
placers is a flour gold of a high degree 
of fineness, but the placers show locally 
great variations in the character and oc¬ 
currence of pay streaks. 

The map presented by Mr. Schultz in 
connection with his report shows the 
distribution of the placer workings along 
the Snake between the Davis diggings 
in Uinta county, Wyo., and Milner, Idaho, 
and the paper discusses briefly the Idaho 
holdings, particularly those near the Gov¬ 
ernment dam at Minidoka. This dam has 
raised the water over an adjacent high 
terrace, know'n as Diamond Bar, which 
represents an old river bed and contain- 
some of the best values in fine gold along 
the river. Already a company has been 
organized for the purpose of taking ad¬ 
vantage of the favorable situation created 
by the Government irrigation enterprises. 

Samples of Snake River concentrates 
w'ere examined by the United States Geo¬ 
logical Survey at Portland, Ore., in con¬ 
nection with the e.xperiments on the heavy 
placer concentrates of the Pacific slope, 
to determine their value in other metals 
and minerals besides gold, and nearly all 
yielded from a trace to an appreciable 
amount of platinum. Two or three en¬ 
terprises now' on foot along the Snake 
will test the practicability of saving pos¬ 
sible by-products of the placer gravels 
in addition to their gold contents, and the 
result will be watched with much inter¬ 
est; for if in any way platinum can be 
made an important factor of the output, 
with any margin of profit, the country at 
large will be benefited, since there are 
billions of cubic yards of these low-grade 
gold and platinum-bearing gravels along 
the banks of the Snake. 



1240 THE ENGINEERING AND MINING JOURNAL. June 29, 1907. 

1^ 

ri. Disposal ot Slag from Smelting 

Works 

By Herbert Lang* 

One of the best planned and best con¬ 
ducted smelting plants that I have ever 
seen is that of the Compagnie du Boleo, 
at Santa Rosalia, in Lower California. 
It is a copper smelter, and has several 
very interesting and advanced features. 
I was much interested and at the same 
time a little chagrined to notice in use at 
that works some improvements that I 
had fondly supposed were of my own 
invention, and others that I had had 
some time in mind, and was about to in¬ 
stall at a certain works. But I desire to 
speak more particularly of the method 
of utilizing the slag which falls from 
the smelting. This is used in the con¬ 
struction of the large breakwater that 
surrounds the anchorage and forms the 
harbor of Santa Rosalia—a harbor said 
to be the best and almost the only one 
on the Gulf coast north of La Paz. 

The Breakwater of Santa Rosalia 

The breakwater is in the form of the 
letter L, and extends around the north 
and east sides, leaving an entrance at the 
south. As many as four or five deep¬ 
water ships find room inside, as well as 
the miscellaneous flatboats, lighters, 
steam tugs, dredgers, and the numerous 
paraphernalia which the exigencies of the 
work have collected there. 

The slag is drawn first into large tanks 
fixed upon flat cars running upon the 
narrow-gage railway which extends 
from the mines to the smelter, and from 
the latter to and over the breakwater, 
which serves as a wharf. Figs. 2 and 3 
show sufficiently the mechanism in ques¬ 
tion, while Fig. i gives some impression 
of the harbor. The tank, when filled 
with hot slag, is drawn by a locomotive 
ciane to a convenient point, where its 
contents are tapped out into molds, and 
cast in masses which are then added to 
the work already completed. The meth¬ 
od of casting is not by any means what 
it might be, as will be seen. Rough cav¬ 
ities are scooped in the dirt alongside 
the track, in which a staple or hook of 
iron (commonly a piece of junk, for any¬ 
thing will answer) is placed, at such a 
hight that it will project above the sur¬ 
face, and the tank is tapped, and suffi¬ 
cient slag allowed to flow out to fill the 
cavity to the requisite hight, when the 
car is pushed forward to the next one, 
mold or cavity, and so on. When the 
rough, shapeless masses have cooled and 
solidified, the crane lets down its block 
and makes fast to the projecting hook 
or staple in the cake, and lifting it from 
its bed carries it away to the end of 

*MlDing and metallurgical engineer, Oak¬ 
land, Cal. 

the breakwater and places it in position 
there, which it is enabled to do by 
reason of the very long boom. The 
breakwater built up thus is not a very 
strong structure, the masses not fitting 
closely, and portions have been washed 
away bodily in the fierce storms to which 
the region is frequently subjected. It is 
aimed to cement the masses together by 
tapping fluid slag into the work as it 
proceeds, but the brittleness engendered 
Ly the necessarily rapid cooling of the 
cementing slag renders this more or less 
abortive. 

Suggested Improvements 

This method might, I should think, be 
improved upon by using more care in 
casting the blocks, which should ap¬ 
proach the rectangular form if they are 
to be of any great use. I dislike to ap¬ 
pear in the attitude of a critic of a work 
which is in the hands of persons whose 
skill and ingenuity are clearly of the first 

order; and there can be no question as 
to the usefulness of the great structure 
that they have reared, by what seem to 
be crude, very crude, methods. But 
there is an opportunity for progress in 
even so simple an art as the casting of 
slag cakes. Their handling of the slag 
•n such copious quantities proves that 
they appreciate the essential conditions. 
Now if they will cast it in prismatic blocks, 
of a size that can be handled by the 
cranes, it will advance the art another 
step. It would mark a still further ad¬ 
vance on the art if the blocks were to 
Le cast tn situ, which would allow them 
to be made of any size, even of hundreds 
cf tons in weight, which would be im¬ 
movable, and impregnable to wave ac¬ 
tion. It might reasonably be expected 
that the amount of material necessary 
for the work would then be much de¬ 
creased, as compared with that necessary 
to the hit-or-miss method now in use, 
where mere bulk is made to serve the 
purpose, which is merely to resist the on¬ 
slaught of the seas. 

Use of Slag Blocks 

In a communication on the subject of 
the lay-out of smelting works, published 
in the Journal of March 23, 1907, I 
referred incidentally to the use of slag 
blocks, and mentioned that I had evolved 
a plan to use them in filling in the 
worked- out stopes of a certain mine. As 
I had in previous issues described my 
method of annealing and toughening the 
blocks by prolonged exposure to a slowly 
decreasing temperature, which the more 
attentive readers of the Journal will 
recognize as my process for utilizing the 
heat of molten slag, I did not think it 
necessary to enter into explanations as to 
how this was to be accomplished, nor 
what were the results to be expected. 
Two gentlemen have offered criticisms 
of my proposal as to such use of the 
blocks. One remarks that the slag will 
prove too brittle; the other that the roads 
will be too rough to haul it over. The 

answer to these criticisms is simple.. 
There are methods of removing the brit¬ 
tleness, while in the case in hand I have 
constructed a standard-gage railway to- 
connect the furnaces with the mine 
chiefly for the purpose of delivering the 
blocks at the pit mouth. What more 
can be desired? 

In the Zentralblatt fur Eisenhiitten- 
wesen, Vol. II, No. 3, a description is 
given of the iron-ore deposits at Kiiruna- 
vaara and Luossavaara, Sweden. At the 
former locality the ore, containing 50 to 
70 per cent, of iron and 0.05 to 3 per cent, 
of phosphorus, occurs at the surface. The 
chief impurity is apatite. The amount of 
ore available is estimated at 215,000,000 
tons. At Luossavaara the ore does not lie 
open at the surface, but is, as a rule, richer 
in iron (67 to 71 per cent.) and poorer in 
phosphorus. The amount available is 
estimated at about 18,000,000 tons.—Min.. 
Journ., May 4, 1907. 

FIG. I. BOLEO works, SANTA ROSALIA 

/ 



FIG. 2. HANIILING SLAG, SANTA ROSALIA, MEXICO 
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FIG. 3 HANDUNG SLAG, SANTA ROSAUA, MEXICX) 
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Heat Production and the Constituents of Coal 
The Varying Proportions of Combustible Elements Present 

and How They Affect the Heat Value of the Fuel 

B Y sT P A R R ^ 
When a chemical analysis of coal is 

* made we may assume the purpose to be 
twofold: first, to indicate what proportion 
is fuel as distinct from that part which 
will not burn; second, to afford some in¬ 
formation as to the behavior of the ma¬ 
terial when brought into service. Two 
topics are therefore suggested as being 
of fundamental importance in connection 
with coal analysis: first, fuel units, and, 
second, fuel ratios. 

Fuel Units 

In the ordinary chemical analysis of 
coal, determinations are made of the ash 
and water. These are obviously non¬ 
combustible, and since the purchaser is 
supposed to be buying fuel, he is inter¬ 
ested to know how much inert material he 
is obliged to pay for in the mixture. 
Similarly, the engineer is interested to 
know the evaporative efficiency of his 
steam generators. If the amount of ash 
and water were constant in all coals, he 
would probably" base his estimate on a 
pound of coal as the unit; but the water 
and ash vary widely. Their combined 
amount may be anywhere from 5 to 35 
per cent; hence, these variables, at least, 
must be eliminated if we would arrive at 
any common basis of comparison. The 
most natural fuel unit, therefore, to sug¬ 
gest itself is that portion which remains 
after deducting the ash and water. This 
is referred to as “fuel” by the engineer. 
Others have suggested the term “pure 
coal.” Neither expression is satisfactory, 
though less objection attaches to the lat¬ 
ter, as may appear later. 

Combustible Constituents 

The constituents of coal which directly 
contribute to the production of heat are 
carbon and hydrogen. Sulphur adds a 
small increment, but ordinarily only a 
fraction of a per cent, and since it is 
foreign to the coal proper, it is not now 
enumerated with the true fuel constit¬ 
uents. 

Let us suppose that the caroon and hy¬ 
drogen may be readily determined and as 
easily available as the factors for ash 
and water; what advantage would there 
be, and what use would likely be made of 
them? The first suggestion that presents 
itself is the possibility of establishing on 
this basis a fuel unit which would be 
fairly uniform in value and comparable 
with itself. This cannot be done if we 

•Professor of chemistry, University of 
Illinois, Urbana, III. 

take as the fuel unit the “ash and water 
free” portion of the coal. 

A concrete illustration of this point may 
be made as follows: A semi-bituminous 
coal of the Pocahontas variety, for ex¬ 
ample, may have 85 per cent, of “com¬ 
bustible,” as that term is ordinarily used; 
that is, “ash and water free.” A coal of 
the true bituminous sort may also have 
85 per cent, of “combustible,” but the ma¬ 
terial is not the same in both cases, and 
indeed there is little relationship in the 
matter of heat value. For example, in 
the first case, the carbon and hydrogen, 
the real fuel constituents, may amount 
to 80 per cent, of the total coal. 

In the other type, there is associated 
with the “ash and water free” portion a 
relatively large amount of non-combus¬ 
tible material, so that as a result we may 
have in this case only 65 per cent, of the 
coal present as carbon and hydrogen, and 

hence available for heat production. These 
latter factors, therefore, of 80 per cent, 
and 65 per cent., if used to indicate the 
fuel units, would more nearly express the 
relative value of these coals. If we go one 
step further and take their reciprocals, 
we shall have 125 and 153 respectively. 
These figures represent in each case the 
number of pounds of actual fuel of the 
unit type above described. A term has 
been suggested for these numbers, that of 
“gross coal index.”* It has the advantage 
of being based on a common unit and 
hence expresses always a readily inter¬ 
preted value. 

The Gross Coal Index 

As illustrating the use of such a factor, 
we may tabulate a few of the results from 
the United States Government Coal Test¬ 
ing Plant, Bull. No. 261, as in Table No. i. 

Comparison columns have been added, 
the first showing the amount- of coal 
needed in each case to make 100 lb. on 
the basis of the unit ordinarily described 

Vottrn. Am. Chem. Soc., XXVin,-1430. 

as “ash and water free.” According to 
this column, coal No. i is very nearly 
equal in value to No. 2, and similarly 
coals Nos. 4 and 5 are nearly equivalent; 
whereas, according to the carbon-hydrogen 
basis, these samples are rather widely 
separated as to their true values. 

Ultimate Variations 

In thus arguing for a more concordant 
fuel unit, we are not unmindful of the fact 
that even where so obtained, it is not ex¬ 
actly constant as to composition, and is, 
therefore, in a measure variable as to its 
heat value. But these ultimate variations 
may be indicated by calorimetric values. 
They occur, however, within relatively 
narrow limits, and are due to varying ra¬ 
tios of carbon and hydrogen. For exam¬ 
ple, the average of ten Illinois coals shows 
available hydrogen to the amount of 3.75 

per cent., while the average of 50 West 
Virginia, Pennsylvania, and Ohio coals 
shows 3.85 per cent.; so that in the case 
cited above, the semi-bituminous fuel unit 
of 80 per cent, would be made up of ap¬ 
proximately 76.15 per cent, carbon and 
3.85 per cent, hydrogen, and the bitumin¬ 
ous unit of 60 per cent, would consist of 
61.25 per cent, carbon, and 3.75 per cent, 
hydrogen. 

These figures are somewhat misleading, 
it is true, in that they seem to indicate a 
smaller variation, than really exists. In 
the Illinois samples, for example, the hy¬ 
drogen constitutes approximately 6 per 
cent, of the absolute fuel, while in the 
eastern coals it amounts to 5 per cent. 
This gives a small advantage in heat value 
per unit of fuel in the case of western and 
other coals high in volatile matter, be¬ 
cause the heat value of hydrogen is ap¬ 
proximately 4^4 times that of carbon. But 
this feature is more than offset by the 
greater difficulty attending the combustion 
of coals high in ash, and with combustible 
matter so largely in the volatile form. At 
any rate, the error is in the right direc- 

TABLE NO. 1. 

No. Coal. Ash. 
Per Cent. 

1 

Moisture. 1 

Per Cent. | 
1 

Gross Coal to 
Make 100 lb. of 

“Ash and 
Water Free.” 

Gross Coal to 
Make 100 lb. of 
.4ctual Com¬ 
bustibles ; 1 

(C H). ! 

Error per 100 
lb. of Actual 
Combustible. 

Per Cent. 

I. W. Va. No. 10. 4.63 .66 ‘ 106 no 5 
■2. Ky. No. 1. 4.44 1.92 10»! 120 14 
3. Ala. No. 1.. .. 12.64 1.56 116 1 130 24 
4. Kan. No. 2. 18.27 2.63 126 { 136 10 
5. la.. No. 1. ; 16.62 5.21 127 ! 142 16 
6. lU. No. 6_ 19.19 6.16 132 I 154 22 
7. Mo. No. 3..... I 23.30 5.51 140 162 22 
8. N. Dak. No. 1. 14.85 13.42 138 1 176 37 
9. Tex. Llg. No. 1..... 14 86 13.40 139 180 1 41 
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tion in that its tendency is to show a more 
nearly accurate relation of potential 
values, while the very opposite is true of 
the unit designated as “ash and water 
free.” 

Concerning the “gross coal index,” 
therefore, which is only a concrete form 
of expression for the unit we are advo¬ 
cating, it is a factor which, if established, 
would convey to the every-day user of 
coal some intelligent idea of relative 
values. 

Methods for Determination 

It has been said above that the fuel 
constituents are essentially the carbon and 
hydrogen of coal. It is in place, there¬ 
fore, to consider methods for their deter¬ 
mination to see if they may be made avail¬ 
able for use as a basis for coal data, or 

FIG. I 

coal units as above suggested. The com¬ 
bustion of coal by use of sodium perox¬ 
ide as carried out in the Parr calorimeter 
brings all the carbon of the coal into the 
form of carbon dioxide joined with the 
chemical employed, as sodium carbonate. 
The principal part of the apparatus for 
effecting this reaction is shown in Fig. i. 

It consists of a closed chamber in which 
the ingredients are thoroughly mixed by 
shaking, after which, ignition is brought 
about by dropping a short piece of red- 
hot wire into the charge, or by means of 
the electric current, as may be preferred. 
So much of the description of the calo¬ 
rimeter is necessary for a proper under¬ 
standing of the method for arriving at the 
amount of carbon present. The calorim¬ 
eter bomb, it will be thus seen, lends it¬ 
self readily to the purpose of carbon de¬ 

termination and may be used separately, if 
desired, where it is not the prime pur¬ 
pose to make a calorimetric measurement. 

After obtaining the carbon, as sodium 
carbonate, it is transferred to any appar¬ 
atus for liberating and measuring carbon 
dioxide gas, a very convenient form for 
which is shown in Fig. 2. 

The fused material is put into the flask 
C and acid from A is admitted; the vol¬ 
ume of gas liberated is measured in the 
jacketed pipette P, and at the same time 
note must be taken of the temperature and 
barometric pressure. After reading the 
volume, the gas is discharged into some 
form of absorption pipette having the 
usual KOH solution, and after comple¬ 
tion of the extraction of CO2 the residual 
gas is returned for reading under exactly 
the same conditions as to temperature and 

FIG. 2. APPARATUS FOR TOTAL CARBON 

DETERMINATION 

pressure as before. By this means and by 
further correcting for such carbonate as 
may be in the reagents employed, the 
weight of the carbon is directly deduced. 
It would seem from this brief description 
that by a comparatively simple process we 
may arrive at the most important of the 
two fuel constituents. 

Available Hydrogen 

It now remains to consider that part of 
the hydrogen of the coal which takes part 
in the combustion, the available hydrogen, 
as it is termed. 

The method here suggested is based on 
the hypothesis that for any given ratio be¬ 
tween the volatilizable carbon (joined to 
hydrogen as hydro-carbon), and the total 
carbon, a certain ratio of hydrogen to 
such volatile carbon exists. Hence, know¬ 

ing this carbon ratio, we have the per¬ 
centage of hydrogen indicated as a con¬ 
stant for that ratio. For example, a cer¬ 
tain coal has 62 per cent, of total carbon 
and 41 per cent, of fixed carbon. This 
shows that 21 per cent, is carbon joined 
with hydrogen in some proportion. This 
carbon ratio multiplied by 100, to express 

FIG. 5. SULPHUR PHOTOMETER 

it as per cent., would be X 100, or 33.8 

and if our above hypothesis is correct, 
there is present a certain fixed and definite 
amount of hydrogen joined with the vol¬ 
atile hydrogen at the ratio found. This, 
by experiment, is found to be 16.8 per 

yy 

cent, that is, — Xioo= 16.8; hence, H = 
21 

3.52 per cent. By empirically determin- 



1244 THE ENGINEERING AND MINING JOURNAL. June 29, 1907. 

tion of coal for calorimetric measurement 
by use of sodium peroxide, as we have 
seen above in the case of carbon which is 
all brought into the form of sodium car¬ 
bonate, similarly in the case of sulphur, its 
final state after combustion is that of so¬ 
dium sulphate. From this condition, it 
may be readily precipitated as barium sul¬ 
phate and determined gravimetrically, or 
this precipitate may be made to show di¬ 

diaphragm to cut out the reflected rays. 
In this process the sodium peroxide fu¬ 
sion is dissolved, made slightly acid, and 
an aliquot part shaken in a flask with 
one or two good sized crystals of barium 
chloride. The content of sulphur is read 
off at once by means of the photometer. 

Actual Fuel Units 

But while the sulphur may be thus con- 

Ulnck-Lignite 

Uruwn-LIgnitu 
10 

Katl<j of Volatile CaiTxm to Total CavlMai — 

FIG. 3. CURVE FOR INDICATING AVAILABLE HYDROGEN 
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Por Per Per Per ' Per Per Per Per Per 
Cent. Cent. Cent. Cent. Cent. Cent. Cent. Cent. Cent. 

I Ala. 1.. 12 37 1 55 9.29 23.90 0.73 72.16 3.90 76.24 1:11.1 
2 Ala. *2... 12.17 2.58 11.21 26 98 1.02 69.24 3.78 73.27 136.4 
3 Ark. 1. 12 4:1 1.17 6.06 20.92 1.27 75.68 3.40 79.39 125.9 
4 Ark. 2. .. 8.6.6 0.74 5.18 16.47 l.‘.K) 80.03 3.60 84.00 119.4 
5 Ark. 11.32 0 80 6 ;i8 19.80 1..30 76 :17 3.83 80.52 124.1 
6 Col. 1. 6 16 13.49 15.69 :i5.82 0 58 61.13 3.05 64.32 166.4 
7 III. 12 16 6.28 11.78 34 47 4.25 62.01 3.62 66.59 150.1 
K III. 22.57 5 31 10.73 42.91 4.30 54.06 3.0:1 68.16 171.9 
» III. 10.9:1 5.96 10.35 29.01 1.77 67.:iO 3.69 71.43 139.9 

10 III. Il.:i7 11.40 10.78 .34 89 1.34 61.79 3.32 65.46 152.7 
11 III. 17.78 5.16 12.12 38 82 3.76 58.02 3.16 62.12 160.9 
12 III. 6 . 13 08 6.13 13.53 36 14 4.45 60 61 3 30 64.92 164.0 
13 Ind. 12.85 8.66 10.26 34.36 2.58 62.20 3.44 66 28 160.8 
14 Ind 2. 11.80 6.24 10.89 83.6:1 4.60 62.97 3 .50 67.62 147.8 
16 I. T. 1. 9 63 3 87 11.90 27.:i9 1.9i» 69.86 3.76 74.10 134.9 
16 I T. 2. 10.75 1.70 10.60 24.61 1.56 71.49 3.90 76.78 131.9 
17 la. 1. . 14.67 5.21 9.84 34.82 6.20 61.80 3.:i8 66.48 . 150.4 
13 la. 15.04 4.25 11.84 36.33 5.20 60.:« 3.31 64.97 163 9 
19 Kan. 1. 11 .62 3.74 8.60 28.10 4.34 68.22 3.68 72.98 137.0 
20 Kan. 2. ! 15.87 2.23 8.67 33.17 6.40 63.14 3.69 68.43 146.1 

ing and plotting a number of such points, 
we get the curve shown in Fig. 3. 

It will now be in order to test the value 
of such a curve by means of data that 
have not entered into its location. Such 
data we may find in the Second Pre¬ 
liminary Bulletin* of the United States 
Fuel Testing Plant at St. Louis. Appli¬ 
cation of the curve to the coal there ana¬ 
lyzed shows an even greater concordance 
for the hydrogen so deduced than for that 
constituent as determined by the method 
of ultimate analysis, comparison being 
made in each case with the hydrogen re¬ 
quired together with the total carbon 
(and sulphur) to yield the indicated cal¬ 
ories as observed by means of the Mah¬ 
ler calorimeter. 

In the chart herewith. Fig. 4, the hori¬ 
zontal straight line represents the standard 
of comparison, while the broken line 
shows variations above or below in tenths 
of a per cent, as derived by means of the 
curve. The continuous line shows the 
same values as derived from ultimate 
analysis, and the table following sum¬ 
marizes the variations in a form for con¬ 
venient reference. 

TABLE NO. 2. 
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Total plus error. 26.0 4.0 
Total minus error. 69 0 142.0 
Highest plus error ... 5.6 1.3 
Lowest minus error. 
Average per sample of all 

5.5 9.5 

errors. L 2.1 

From this comparison of results it 
would appear that the extreme of error 
by use of the curve is much within that 
resulting from the ultimate analysis, and 
that on the average the error represented 
by the latter is 50 per cent, greater than 
the average error represented by the curve 
method. 

These considerations indicate that the 
determination of the two prime fuel con¬ 
stituents of coal may be readily available. 
The only possible fuel constituent remain¬ 
ing is sulphur. It is not a part of the 
coal proper and does not enter into the 
case as above considered. It has a small 
fuel value, but a large influence in its re¬ 
lation to other constituents; hence, a brief 
reference to its determination should be 
made. 

Sulphur 

If an analysis be made of the sulphur 
in the ash from a boiler grate, it will be 
found ordinarily to be of such small 
amount as to indicate that the original 
sulphur content of the coal has been very 
largely utilized as fuel. In the combus- 

‘U. S. Geological Survey Fuel Testing 
Plant, Bull. Ko. 290. 

rectly the amount of sulphur by means of 
some form of turbidimeter. 

In the apparatus shown in Fig. 5, the 
graduated tube indicates in millimeters 
the depth of the turbid liquid through 
which may be seen a light of constant 
power. This graduated tube has a clear 
lens bottom which dips below the sur¬ 
face of the liquid in the flat-bottomed cup 
placed in the dark chamber below the tube. 
Light from the candle is admitted through 
a 54*in opening which thus serves as a 

veriently determined and while it has ac¬ 
tual fuel value, its disadvantages out¬ 
weigh its virtues, and it is questionable 
whether we should give it a place in 
counting the fuel constituents of coal. It 
would probably give us a more just basis 
of comparison to confine our fuel unit to 
the content of the carbon and hydrogen 
only, but custom has come to look upon 
the sulphur as actual fuel, and it would 
seem as though it should be admitted on 
some basis. However, its calorific value 
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IS approximately but one-fourth that of 
carbon and but one seventeenth that of 
hydrogen. Its effect, therefore, as fuel 
would be given its fair proportionate valu¬ 
ation if it were transferred to a carbon 
basis by dividing the percentage content 
in each case by four. 

The table below, which has been made 
up from analytical data contained in Bul¬ 
letin No. 290 of the Fuel Testing Plant 
of the United States Geological Survey, is 
presented to illustrate the results as above 
outlined and to assemble them in such 
manner as to give the information in 
available form for the user of coal. 

water but pyrite as well. In the illustra- sulphur present; thus, aFeSi + iiO = Fe* 
tion above given, if the two analyses be Os -f 4SO2. Hence, by increasing the 
calculated to such basis and the pyrite weight of ash obtained by five eighths of 
excluded with the ash and water, the heat the percentage content of sulphur, we 
value for each case is identical, viz., have the combined weight of the normal 
14,653 B.t.u. Of course such a close agree- ash and pyrite of the coal. This, of course, 
ment is unusual, but the illustration is assumes that all of the sulphur is present 
not overdrawn. It is taken from the table in this form. There is always present a 
given below, prepared by W. F. Wheeler, small amount of organic sulphur varying 
of this laboratory, who has recently had a from % per cent, to i per cent., but cor- 

TABLE NO. 4. 

Pure Coal 

While we have been arguing for a unit 
which would have value from a fuel stand¬ 
point, we should not leave the discussion 
of fuel units without further reference 
to pure coal. From what has already been 
said regarding the low fuel value of sul¬ 
phur, it is manifestly unfair to compare 
coals on this basis which have widely 
varying sulphur constituents. This may 
be more clearly demonstrated by tbe fol¬ 
lowing illustration: A certain Indiana 
■coal has 7.55 per cent, of sulphur. The 

O From Culoi ies o From Curve • From UltiniAte Analy-si'j. 

FIG. 4 COMPARISON OF VALUES FOR AVAILABLE HYDROGEN 

Calculated from Report, Coal-Testing Plant, St. Louis, 1905. 

good opportunity to study this phase of rection for this ingredient cannot be 

the matter by reason of some work done readily made. 

on samples from the same mines, but Index of Values 
covering a wide range as to sulphur con- _ ,, , , , ., 
, ^ . a Table 4 suggests that the pure-coal idea 
tent by reason of the washing or floating . , , 

, ^ r I. 1 ^ • 1 u • niay have a value quite aside from its use of a part of each lot in a solution having , 
■ r . as a fuel unit. Mr. Bement argues for 

a pecific gravity of 1.35. , . . , 
I w r i.- • Its constancy for any given region, and The calculation for this correction is, , / . , , , 

, j • -4. • hence for its use as an index of values 
based on the fact that the iron pyrites m , ...... 
. . . . ... • X.. . upon determination of ash and moisture, 
burning to ferric oxide loses in weight to __ 
the extent of five-eighths of the amount of ‘Journ. West. Soc. Eng., Vol. XI, p. 763. 

same coal washed has 2.93 per cent. When 
calculated to “pure coal,” that is, to “ash 
and water free,” the natural coal shows 
14,170 B.t.u., while the washed part shows 
14,478 B.t.u. 

Evidently the standard of “purity” 
varies even though the samples are the 
same, the washed portion being simply 
taken from the main lot. As a matter of 
fact, wherever the pure-coal basis is made 
use of, it should exclude not only ash and 
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iSaiigamou Co., III. L'lmp. .5.97 0.26 1 11.63 
3.04 4.94 i 5.82 ' 

Vigo Co., Ill. Nut. 7.55 0.87 16.07 : 
Vigo Co., Ill. Washed. 2.93 4.83 4.06 : 

Sulllvan’Co., Ind. Lump. 3.18 5.65 ' 5.76 
Sullivan'Co., Ind. Washed. . 1.26 2.43 2.47 i 

1 Sangamon Co., Ill. Sogs. 4 23 0.55 18.1 
Sangamon Co., Ill. Washed. 2.75 6.70 7.58 

Williamson Co., Ill. Nut. 1 78 4.24 1 12 28 < 
! Williamson Co., Ill. Washed. 1.34 3.60 , 3 86 ^ 

La Salle Co., 111. Sega. .. 
i La Salle Co ,111. Washed. 

3.21 6.34 1 9.41 1 
2 14 8.12 1 3.62 j 

'4 
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/ 
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By examination of the results of the table, 
which are grouped in pairs, it is evident 
that no such use of the pure-coal idea 
could be made without introducing also 
the correction for sulphur. Other disturb¬ 
ing elements may be present, but they 
may prove to be of minor effect. One 
fact, however, must be borne in mind: 
the deterioration of certain kinds of coal 
is of sufficient moment to make it neces¬ 
sary that comparisons be made on freshly 
mined samples. Recent experiments here 
have demonstrated a very positive drop 
in heat values on samples stored in the 
laboratory, a total of from 3 to 5 per cent, 
being found in certain cases. The subject 
of deterioration as well as the discussion 
of fuel ratios must be reserved for some 
other time. 

The Commercial Situation 

In an address before the Virginia Bank¬ 
ers’ Association, at the Jamestown Expo¬ 
sition. June 21. Vice-President Frank A. 
Vanderlip, of the National City Bank, of 
New York, discussed the business and 
financial outlook. He said in conclusion: 

“But now, what of the future? Indus¬ 
try as yet has shown only scant signs here 
and there of declining activity. The crop 
outlook is not altogether satisfactory, but 
considering the advanced prices and the 
great stores left over from other harvests 
there is nothing in that situation to bring 
real disaster. The mercantile situation 
seems healthy. Labor is still fully em¬ 
ployed at the highest rate of wages ever 
paid. The hanking position is sound 
But in spite of all this, in spite of a half- 
year's record just closing, which in most 
b'nes of business will be the equal of last 
year's phenomenal figures, nearly all ex¬ 
perienced business men are of the opinion 
that we are facing a practically certain 
recession in trade, that we haA'e ahead of 
us a per'od of smaller industrial totals. 
Such a view is almost universal among 
well-informed business men. There is no 
longer the disposition courageously to en¬ 
ter upon new enterprises. Railways are 
curtailing expenditures. Bankers are in¬ 
clined to exercise caution in extending ac¬ 
commodation. Most manufacturers and 
merchants are planning their fall cam¬ 
paigns with much conservatism. 

“That the period ahead of us is one in 
which commercial activities will be cur¬ 
tailed and manufacturers’ totals show a 
decrease, there is really little division of 
well-informed opinion. The question that 
is desirable to consider is only in relation 
to the extent of this recession. Will it be 
but a dip, lasting only a few months, giv¬ 
ing us but time to catch our breath before 
we march on to renewed accomplishments 
in this most wonderful development of 
prosperity, or is there to be a more pro¬ 
tracted and serious disturbance? 

“I believe the answer to that lies wholly 
in the public mind and temper. There is 

no inherent reason in the conditions of 
agriculture, trade, industry and finance in 
the United States that would make nec¬ 
essary a period of further disturbance and 
depression. There are a thousand in¬ 
fluences that should lead toward con¬ 
tinued prosperity and renewed accom¬ 
plishments throughout the fields of indus¬ 
try and commerce. The business of the 
country will turn into one of these roads, 
solely as the result of whether or not the 
public and the public’s legislative repre¬ 
sentatives are wise and patient or are 
hasty and inconsiderate. If the intricate 
problem of railway regulation is worked 
out in a spirit of fairness and intelligence, 
if the vastness of the problem is recog¬ 
nized, if the involved relationships en¬ 
countered are taken into account and the 
far-reaching effects of paternal regula¬ 
tions when applied to so great and com¬ 
plicated a network are reckoned with, and 
if an intelligent understanding of the com¬ 
plications will lead to a patient attitude 
toward results, then I believe we will re¬ 
sume the road toward further prosperity. 
The moment that investors have become 
convinced that the problem is to have fair 
and patient consideration in its solution, 
we will start on that road again with full 
measured pace." 

The Production of Arsenic as a 
By-product in Sulphuric-acid 

Manufacture 

By Edward Walker 

Until recently the arsenic removed from 
sulphuric acid has been wasted, owing to 
its production in the form of sulphide, 
which is not a commercial commodity. 
During the last year or two the United 
Alkali Company has conducted experi¬ 
ments with a new process by means of 
which the arsenic is recovered as arseni- 
ous acid. The process promises to be a 
commercial success, and in all probability 
w'ill bring an important new supply of 
arsenic on the market, as well as make it 
possible to use highly arsenical ores 
profitably in sulphuric-acid manufacture. 

The process is described in a series of 
British patent specifications, the most im¬ 
portant of which is No. 5151 of 1906. That 
the process is a success is shown by the 
fact that five plants are already in oper¬ 
ation, and that arrangements are being 
made for building several more. 

According to this process, the arsenical 
sulphuric acid, as it flows from the Glover 
tower is first brought into contact with a 
reducing agent such as charcoal, in order 
to bring the arsenic to the arsenious state. 
It is then brought into contact with dry 
hydrochloric-acid gas, the result being 
that the arsenic is converted into liquid 
arsenious chloride. This chloride is an 
oily liquid and a good deal of it can be 
separated from the sulphuric acid by set¬ 

tlement. The sulphuric acid drawn off 
from the settling tanks still contains ar¬ 
senious chloride. To remove the latter, 
air is blown through the acid. The chlo¬ 
ride comes off as vapor, and is taken to a 
scrubbing tower. Here it comes in con¬ 
tact with water, with the result that ar¬ 
senious acid and hydrochloric acid are 
formed. The hydrochloric acid is used 
over again, and the arsenious acid is col¬ 
lected as a commercial product. Very 
often, however, the arsenic contains selen¬ 
ium. If so, some of the arsenious 
chloride, which had previously separated 
as an oily liquid is added to re-dissolve the 
whole of the precipitated oxide, and then, 
on addition of water, the selenium is 
found to be precipitated. 

The process is naturally one which re¬ 
quires very careful attention, owing to the 
existence of arsenic as a volatile com¬ 
pound. The manufacturers and the al¬ 
kali inspectors, however, speak well of the 
process, so it should develop into a stand¬ 
ard method of recovering arsenic. 

Fume Filtering at the Works of 
United States Smelting Com¬ 

pany 

The new bag-house for filtering the 
smoke of the lead blast furnaces at the 
plant of the United States Smelting Com¬ 
pany at Bingham Junction, Utah, was put 
in commission about June i. It consists 
of a brick building 192 ft. long, 58 ft. 
wide and 60 ft. high, and contains 2080 
cotton bags, each bag being 32 ft. 6 in 
in length and 18 in. in diameter. About 
12 ft. above the ground level there is a 
steel floor covering the entire space be¬ 
tween the walls. In this floor, at regular 
intervals, about 2 ft. apart, holes are cut 
18 in. in diameter. A nipple 18 in. in 
diameter and 6 in. long extends upward 
from each hole, over which the lower 
ends of the bags are slipped. The gen¬ 
eral design and operation of the bag- 
house follow conventional practice. 

The fan delivering the smoke into the 
bag-house is driven by an electric motor 
which receives power from a special 
General Electric 750-h.p. steam turbine in 
the power-house. In case this steam tur¬ 
bine should be shut down for repairs, the 
power to run the motor can be furnished 
from another dynamo. It is thus possible 
to keep the bag-house in operation con¬ 
tinuously, and there'is no chance that a 
shut-down in the power house would 
stop the, operation of the bag-house. 

Turbine pumps may be used for high 
pressures by mounting two or more im¬ 
pellers on one shaft and inclosed in one 
piece, the water being delivered from the 
diffusion vanes of one stage to the im¬ 
peller of the next stage. The discharge 
head in this case is the sum of the heads 
produced by all the impellers. 
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Colliery Notes, Observations and Comments 
Practical Hints Gathered from Experience and from the Study of 

. Problems Peculiar to Bituminous and Anthracite Coal Mining 

DEVELOPMENT AND MANAGEMENT 
All discharge pipes, exhaust connec¬ 

tions, etc., should have easy bends. 

When a long suction pipe is used, many 
engineers advocate having a foot-valve to 
keep the pipe full. 

I he points in favor of compressed-air 
haulage are; simplicity, safety, con¬ 
venience, economy and reliability. 

By using a locomotive the expense of 
maintaining a footway for animals used 
in hauling is avoided. Often from $i to 
$2 per nay is saved on this item alone. 

A yearly cost of from $1500 to $1800. 
or $5 to $6 per day will operate a light 
locomotive that will do the work of from 
to to 25 animals. I he initial cost of an 
engine is often saved in less than a year. 

The injector on a supply pipe should be 
provided with a strainer to prevent any 
stoppage of the tubes by chips, waste or 
any other dirt in the feed w.ater. Such 
stoppage is a frequent cause of trouble 
when a strainer is not used. 

In laying rails on stringers instead of 
ties or cribwork, reverse-point spikes are 
used. Stringers laid on ties or crib-work 
should be tied by wooden cross-pieces let 
into tbe top faces of the stringers, in or¬ 
der to prevent rolling or spreading. 

Drain pipes for condensing water 
from heaters or traps in the exhaust pipe 
should be connected with the condenser 
and fitted with a check valve and also a 
stop valve. Failure to obtain 'a good 
vacuum is usually caused by air leaks. 

At a Pennsylvania plant a li.glit locomo¬ 
tive is economically used for bduling lar- 
ries to supply a double battery of coke 
ovens. The locomotive is standard gage, 
561s in. Five or six larries are hauled 
per trip and from 100 to 400 ovens are 
charged per day of 10 hours. 

In a mine where steam locomotives are 
used the system of ventilation should pro¬ 
vide fresh air to the workings independ¬ 
ently of the main haulage where the 
locomotives run. The haulage should be 
used for the return air only, so that the 
products of combustion cannot cause an¬ 
noyance to anyone. 

Storage-water tanks should always be 
provided with an overflow pipe of ample 
size, and the supply should be controlled 
by a ball-cock and float. Storage tanks of 
moderate size are preferably made of 
wood, lined with planished or tinned cop¬ 
per. Sheet lead, zinc or galvanized iron 
should not be used for lining tanks con¬ 
taining drinking water; also they are not 
as durable as copper. 

.^n exhaust condenser should be placed 

vertically. The choice of location and 
type of condenser are governed by the 
conditions of the water supply. The water 
supply should preferably be arranged un¬ 
der pressure. If the condenser works 
under suction, it should not be placed too 
low. The discharge pipe should always 
be carried down to the lowest level and 
should not, in any case, be led above the 
foot-elbow. 

In hauling coal from mines to the point 
of shipping, several authorities claim that 
it is cheaper to haul with narrow-gage 
mine tars than to run a wide-gage track 
to the mines. The gages most commonly 
used for such purposes are 36 and 44 in. 

ligl'C road of such width can be built 
cheaply in rough and hilly countries. The 
arrangement of tracks at each end should 
be plant ed for making up trains by grav¬ 
ity and exchanging trains with the least 
delay. 

The experience of mine superintendents 
has shown that on narrow gage, with 
locomotives, motors and cars of short 
wheel-base and with sharp curves, it is 
best to widen the gage of the track 1/16 
in. for each 2V2 deg. of curv'ature. For 
instance, a 40-deg. curve should have i in. 
increase in the gage of the track. On 
very sharp curves, it is well to widen the 
gage as much as can be done and still 
keep the required amount of bearing on 
the rail for car wheels, allowing for wear 
of flanges and wheels hugging one rail. 

When a curve comes on a grade, the 
grade should be reduced on the curved 
part of the track, so that the combined 
resistance of the flattened grade and the 
curve will not exceed the resistance of 
the steeper grade on the straight part of 
the track. In practice, the compensation 
for curves on grades is at the rate of 0.02 
ft. grade in each too ft. for each degree 
of curvation. Sharper curves may be 
used on narrow gage than on wide gage, 
because there is less difference between 
the length of the inner and outer rails on 
curves of the same radius and because nar¬ 
row-gage rolling stock usually has a 
shorter wheel-base. 

The resistance of gravity in a haulage 
road increases in exact proportion to the 
percentage of the grade. It is always 20 
lb. per ton of 2000 lb. for each per cent, 
of the rise. For a ’<2 per cent, grade, the 
resistance of gravity is 10 lb. per ton. For 
a 2 per cent, grade, 40 lb. per ton. for a 
5 per cent, grade, too lb. per ton, etc. 
The resistance due to friction varies with 
the character and conditions of the car 
and track. With cars in good condition 

and track well laid, it may be as low as 
5 lb. per ton. For bad cars with rough 
track, it may run up as high as 80 lb. 
per ton. For mine cars, with loose 
wheels, it is seldom less than 20 lb. per 
ton and often it exceeds 30 lb. The re¬ 
sistance of flange friction on wooden rails 
is about twice the resistance on iron rails. 
Poorly laid track and crooked rails in¬ 
crease the resistance considerably, while 
overloading cars also has the same effect. 

The frictional resistance to cars around 
curves is considerable, and is variable. 
The shorter the radius of the curve the 
greater is the resistance. The length of 
the wheel-base of the motor and of the 
cars, the elevation of the outer rail, the 
speed, the condition of the cars and track, 
the length of the trip and the length of 
the curved track also affect the resistance. 
If the gage of the track on curves is not 
sufficiently widened to prevent the wheels 
from binding against the rails the resist¬ 
ance may be very great. Irregular curves, 
especially sharp curves in connection with 
steep grades, should be avoided as they 
greatly decrease the hauling capacity of 
locomotives or motors, besides necessitat¬ 
ing an increase in the cost of operation. 
It is therefore preferable to increase the 
length of the track and the expense of 
construction rather than save on first cost 
and have to meet a continual loss in 
operating expenses. 

According to the inspector of mines 
there is a very prevalent but erroneous 
belief among shot-firers in English mines 
that hang-fires are impossible when firing 
by electricity. It is supposed that when 
the firing cable has been disconnected 
from the battery all danger is over, and 
that the men may return to the shot with¬ 
out delay. This idea is rather favored by 
the Staffordshire special rule which pro¬ 
vides that “if a shot misses fire no one 
shall return to it until after the lapse of 
at least an hour; if, however, the shots 
are fired by electricity, the authorized 
shot-firer may return immediately, after 
disconnecting the cable of the battery and 
taking the battery with him.” It cannot 
he too widely known, says the inspector, 
that this idea is erroneous, and that if the 
dashing charge is a detonator or the elec¬ 
tric fuse becomes damp, the shot may 
bang fire for an appreciable time after the 
disconnection of the battery, or even after 
the fuse wires have been pulled out or 
their connection with the firing cable 
broken. This is certainly a somewhat un¬ 
expected phenomenon, but the inspector 
gives quite a number of cases where it has 
happened. 
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Metallics 

The intensity of a magnetic field is the 
greater, the closer the particles to be at¬ 
tracted can be presented to the magnet. 
The interposition of a belt, or drum, or 
similar device, which may be necessary to 
effect the removal of the attracted mate¬ 
rial from the magnetic field, inevitably 
reduces to some extent the intensity of 
the latter. 

In a thoroughly modern zinc work, cost¬ 
ing about $16 per ton of annual capacity, 
in the United States, the smelting of 2000 
lb of sulphide ore would require approx¬ 
imately the labor of 2.25 men for one day 
at an average wage of $2; in other words, 
the labor cost of smelting would be $4.50 
per ton. Wages range from 15 cents per 
hour to 25c. per hour ($1.50' to $3 per 
day). 

The final element in the valuation of 
zinc ores, namely, the percentage of metal 
extraction, is difficult to generalize inas¬ 
much as it depends greatly upon the char¬ 
acter of the ore mixture that is smelted 
and the metallurgical practice. An ex¬ 
traction of 90 per cent, of the zinc in the 
ore is sometimes effected, but this is above 
the average. On a good grade of ore an 
extraction of 88 per cent, would be a very 
fair result, and with a poor grade of ore 
and in inferior plants the actual result 
will be a good deal below that figure. In 
the early treatment of Colorado ore in 
Kansas the extraction was only about 72 
per cent. The retorts in use would not 
stand the high temperature necessary to 
distil off the last of the zinc, and residues 
assaying high in zinc were discharged 
f»'om the furnace. Improved practice, in¬ 
cluding the manufacture of a superior re¬ 
tort, has bettered that result, but the 
extraction from these ores is still infe¬ 
rior to that which is yielded by the clean 
ores of the Joplin district. 

The main points of difference between 
the multiple system and the series system 
of copper refining are in power cost, com¬ 
pactness, and cost of preparing anodes. 
The power required is practically half 
greater in the multiple tank. The series 
tank has relatively no contacts or con¬ 
ducting bars and the electrodes are very 
close together, the anodes being thin even 
plates. To produce such anodes they 
must be either rolled or specially hand- 
cast, and the grade of material used must 
be good. The interest on the metal tied 
up in process and on the investment in 
plant is less in the series system. The 
series system requires no starting sheets, 
but much closer supervision to keep the 
quality of the cathodes up. As lead-lined 
tanks cannot be used in series work, due 
to the relatively high voltages employed, 
tank maintenance becomes an important 
item. The fact that large refineries on 
both systems are being satisfactorily op¬ 
erated bears witness to the close balanc¬ 

ing of the pros and cons in each case, al¬ 
though much more material is refined by 
the multiple than by the series process. 

According to Richards (“Ore Dress¬ 
ing,” I, p. 488), a man is able to pick from 
a moving belt a little more than 4.8 tons 
of galena of i-in. size in 10 hours, which 
would make the cost 20^c. per ton with 
labor at loc. per hour. With labor at 
37J4c. per hour the cost would be 76c. per 
ton. The cost of picking blende on the 

same basis would be 7-4 
4.0 

times as much. 

or $1.40, because of its lower specific 
gravity. These estimates are established 
on a theoretical basis, or rather on an ex¬ 
perimental basis, which fails to take into 
account all of the varying conditions. 
Thus, a man can pick more galena (or 
blende) from a stream of ore which car¬ 
ries a large proportion of the mineral in 
clean, free and unmistakable pieces, than 
he can from a stream of ore carrying only 
a small proportion of pieces and these of 
doubtfi'l classification. Richards’ table is, 
however, valuable in showing how rapidly 
the quantity of material that can be picked 
diminishes, and the cost per ton increases 
as the size of the individual particle di¬ 
minishes. In other words, it is much 
cheaper to pick mineral of 2-in. size than 
i-in. size. 

Zinc ore is being today, in spite of in¬ 
creased cost for both labor and gas, smelt¬ 
ed more cheaply in Kansas than it can be 
in Europe. Even with coal it can be 
smelted with approximately the same 
cost, although this is hardly being 
done at the present time. European 
smelters have the advantage of ver> 
much cheaper labor than the Ameri¬ 
can, and, unlike the experience in some 
other arts, the low-priced European smel- 
terman has in zinc smelting practically as 
high an efficiency as the high-priced Amer¬ 
ican. The difference in the labor cost per 
ton would be greater were it not that the 
American smelters economize in labor 
through the use of mechanical roasting 
furnaces and other mechanical devices, 
wherever they can be installed, to a 
greater extent than the European. The 
European smelter has, moreover, an ad¬ 
vantage in various other items in the cost 
of smelting, but these are all offset by the 
cheaper cost of fuel in America, although 
the inferior character of the coal in the 
chief zinc-smelting districts requires the 
consumption of a greater quantity of it 
per ton of ore. 

The cost of culling mineral is largely 
dependent upon the character of the ore, 
but it is seldom much in excess of the cost 
of milling in the general practice of mills 
of small or moderate size. Under ordi¬ 
nary circumstances culling by hand is to 
be advised as a step in the milling process, 
where all the ore from the mine, having 
been broken by a crusher to. the size de¬ 
termined for the next machine, passes 
over a grizzly or through a trommel from 

which the coarse material would go to the 
picking table and the rejected stuff from 
the latter to the next crushing machine. 
In this case there is no extra cost for 
crushing, and only the cost of culling, 
minus the cost of milling the mineral 
picked out, would have to be considered 
against the increased saving of mineral. 
For example, if the cost of milling be Soc. 
per ton of crude ore and 16 tons be con¬ 
centrated into one, the cost per ton of con- 
trates is $8; leaving out of account the 
question of losses in treatment (very im¬ 
portant) and cost of repairs on picking 
tables, interest, amortization, etc. (com¬ 
paratively unimportant), it would be an 
equal thing to produce a ton of culled 
mineral of the same grade at $8 in so 
far as operation only is concerned. 
Having regard to the recovery of 
mineral, instead of the 75 per cent, 
which milling may yield, the hand sort¬ 
ing will yield 100 per cent. If the 
mineral be worth $75 per ton, conse¬ 
quently, instead of one ton obtained by 
milling, there is i 1/3 ton obtained by cull¬ 
ing, or a yield of $100 instead of $75. The 
gain is therefore $25 -j- $8 = $33. from 
which is to be deducted, of course, the 

cost of culling. 

Magnetic lines of force are analogous to 
electric currents, and like the latter form 
closed circuits. The magnetomotive force 
in a magnetic circuit is directly propor¬ 
tional to the number of ampere-turns. The 
reluctance is directly proportional to the 
length of the circuit and inversely propor¬ 
tional to the sectional area, and also to 
the permeability of the substances in the 
circuit. Magnetomotive force reluc¬ 
tance = magnetic lines of force. By the 
term permeability is meant a numerical 
coefficient which expresses how much 
greater the number of lines generated in 
a substance by a given magnetomotive 
force is than those which would be gen¬ 
erated in air by the same force. It is not 
possible to obtain much more than 20,000 
magnetic lines per square centimeter in 
soft, annealed wrought iron, without using 
enormous magnetomotive force, and in 
designing electromagnets it is not gener¬ 
ally good economy to go above 16,000. 
Leakage is the number of extra lines 
which must be produced in order to attain 
a desired strength of field. This will de¬ 
pend upon the shape of the magnet and 
the length of the air gap. In a magnet 
of which the poles are bent around to 
face each other, with an air gap of only 
0.25 in., the leakage may be about 0.3 of 
the useful lines; for larger air gaps it will 
be greater. In a poorly-designed magnet 
it may be much greater. Where a very 
strong field is desired, the lines of force 
may be condensed by beveling off the 
poles so that their sectional area is less 
than that of the core, but this is done at 
some loss of power, inasmuch as halving 
the area does not by any means double 
the strength of the field. 
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Zinc Smelting in New Countries 

The art of zinc smelting is a peculiar 

one, inasmuch as there are few metallur¬ 

gical processes which for their success are 

so dependent upon the quality and train¬ 

ing of the labor that is necessary in carry¬ 

ing it out. Given the best design of plant 

that the engineer can furnish, his plans 

and those of the manager may be defeated, 

in fact probably will be defeated, until the 

management has developed the right kind 

of labor organization. In districts remote 

from those wherein zinc smelting has been 

carried on for many years, where experi¬ 

enced zinc smelters are unavailable, the 

difficulties are enormously enhanced. For 

this reason projects for zinc smelting in 

new countries, like Mexico for example, 

should be approached very cautiously. In 

this connection the following remarks 

from the report of the Canadian Zinc 

Commission may be quoted: 

“While the labor cost in smelting a ton 

of ore is a fundamental consideration in 

determining rentability, there is another 

important consideration which must be 

reckoned upon in starting a new pl^nt in 

a new locality. This is the question of 

obtaining skilled men. The zinc smelter 

is made, not born. There is no metallur¬ 

gical process in which so much is depend¬ 

ent upon the skill of the workman as in 

zinc smelting; nor is it possible to elim¬ 

inate manual labor by mechanical devices 

to so great a degree as it is in other smelt¬ 

ing processes. No matter how perfectly 

the zinc smeltery be designed, how elabo¬ 

rate its construction, and how modern its 

methods—poor smelter-men will neutralize 

all the advantages planned by the engin¬ 

eers. This is one reason why zinc smelt¬ 

ing has been for loo years confined largely 

to certain localities, where men skilled 

in the art are obtainable; it is a reason 

why European smelters are sometimes 

slow to extend their plants; and it is a 

reason why certain modern and very costly 

plants established in new localities have 

proved disappointing for several years 

while the workmen have had to be trained, 

in spite of the proportion that could be 

imported from older smelting centers. 

This is a consideration which often is not 

taken into account in planning a new plant, 

but it must not be lost sight of.” 

The recent experience of the Broken 

Hill Proprietary Company has been appar¬ 

ently somewhat on the above lines. Dur¬ 

ing 1906 this company was engaged in the 

construction of a zinc-smelting plant at 

Port Pirie, South Australia, which was 

completed before the end of the year and 

was given a trial. Evidently the latter 

was not successful, because the chairman 

of the company remarked at its last semi¬ 

annual meeting: “I may tell you at once 

that the distillation of zinc is a very in¬ 

tricate problem, as all producers find out 

at the commencement.” The Port Pirie 

plant will soon have another trial. In the 

meanwhile we learn from the Australian 

papers that Mr. Delprat, the distinguished 

general manager of the Proprietary Com¬ 

pany, has gone to Europe to investigate 

the methods of zinc smelting in use there. 

Nothing has been said respecting the new 

type of distillation furnace erected at Port 

Pirie. It is a remarkable fact that the 

promoters of new zinc-smelting enter¬ 

prises in foreign lands, not content with 

the difficulties by which they are naturally 

confronted, as pointed out above, seem 

always to find it necessary to increase 

them by designing a new and special type 

of distillation furnace, apparently only for 

the excitement of giving a new form of 

furnace a trial in a new works, with new 

men. The combination, which certainly 

is exciting, usually proves a difficult one, 

and the outcome is a return to some 

standard type, which had been evolved 

through long experience. 

Production ot Arsenic 

The article by Mr. Walker, elsewhere 

in this issue, on the production of arsenic 

as a by-product in sulphuric-acid manu¬ 

facture, records a new development that 

is likely to be of considerable importance 

in the chemical, metallurgical and mining 

industries. It is important, in the first 

place, in adding to the commercial supply 

of arsenic, of which there has recently 

been a great shortage, leading to an ex¬ 

traordinary advance in the price. The 

average value of the domestic production 

of white arsenic was 3c. per lb. in 1904; 

3.2SC. in 190S and Sc. in 1906; these being 

the prices at which the production was 

contracted for delivery f.o.b. works, but 

in the wholesale market at New York the 

price has been correspondingly higher, 

large sales having been made in 1906 at 

7c. per lb., the average for the year hav¬ 

ing been about 6.Sc. The development of 

a new large supply will, of course, tend 

to reduce the price to a more normal 

level, which will affect the metallurgical 
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companies engaged in the production of 

the substance as a by-product, and also 

will have a bearing upon plans for the 

treatment of arsenical ore, such as that of 

Cobalt, Ontario. 

Another result will he to increase the 

value of pyrites containing a little arsenic, 

which will be less objectionable for sul¬ 

phuric-acid manufacture than heretofore. 

It is well known that sulphuric acid made 

from arsenical pyrites is itself arsenical 

and acid of that character is excluded 

from many important uses. The removal 

, of the arsenic from such acid, by precipi¬ 

tation as sulphide, is a simple chemical 

process, which has been extensively prac¬ 

ticed. but it has involved additional ex¬ 

pense, and the precipitate of arsenic sul¬ 

phide has been not only of no value, but 

also has been a nuisance to dispose of. 

We have no recent information as to the 

magnitude of the amount of this by-pro¬ 

duct. but a few years ago, two important 

chemical companies of the United States 

were each producing about 150 tons of 

arsenic sulphide per annum, both of them 

burying the substance in the earth to get 

rid of it. It may be remarked here that 

the annual production of white arsenic in 

the United States is about 800 tons, while 

the consumption is about 4000 tons. The 

production of white arsenic in Great 

Britain is about 1800 tons per annum. 

The Disposal of Smelter Smoke 

The article by Mr. Lang, which is pub¬ 

lished elsew'here in this issue, takes up 

one of the live questions of the day in 

metallurgical practice. There was a time, 

only a few years ago, when the smelters 

of the W'est were at liberty to discharge 

their sulphurous gas into the atmosphere 

without restraint, but as agriculture has 

developed in their environments com¬ 

plaints of damage to crops and cattle 

have become frequent, and there has been 

much litigation. To those smelters w'ho 

are in places where there is no market 

for sulphuric acid, the only way out of 

difficulties has been to erect high and 

costly chimneys which will discharge the 

gas so high in the atmosphere that it will 

not cause trouble; or to remove the works 

to desolate places that have no agricul¬ 

tural promise. 

Mr. Lang now proposes to remove the 

gas to such places, instead of removing 

the works. The idea is original and 

worthy of consideration. W'e are disposed 

to think that Mr. Lang has underesti¬ 

mated the cost of such removal, and we 

hope that there will be a discussion upon 

that point, as well as upon the general 

feasibility of his idea. This is a kind of 

problem that can be settled only by en 

gineering computations. The case of the 

lead works at Allston Moor, England, 

where smoke is carried through a flue for 

a distance of five m;les or so, which is 

cited by Mr. Lang, is an interesting prece¬ 

dent. 

Sociological Work of Mining 

Companies 

The sociological work done by the 

Colorado Fugl and Iron Company for the 

benefit of its employees is described in 

another part of this issue. The article 

deserves attention since it shows the re¬ 

sults w'hich can be attained by systematic 

work in this direction. Not all large cor¬ 

porations are indifferent to the health and 

w'elfare of their employees: some have 

endeavored to aid them in various ways, 

but in few cases have plans to that end 

been so carefully and thoroughly w'orked 

out as in this instance. The officers of the 

company upon whom the work devolved 

certainly. deserve much credit for what 

th ey have done, and much is also due to 

the higher executive officers who sup¬ 

ported them in their work. 

The results of this work have been en¬ 

couraging. On the purely commercial 

side there is no doubt that well-housed 

employees, contented w'ith their surround¬ 

ings. are apt to do better work, and give 

less trouble. At the same time tact and 

judgment are necessary in work of this 

kind to avoid too great a sense of un¬ 

earned benefit. It must be managed so 

as to make the men partners and not ben¬ 

eficiaries: and to make them feel that they 

are working for their own advantage, and 

of their own volition. The example set 

in Colorado may well be studied else¬ 

where, and by other large companies. 

The .M)Dress of Frank A. Vanderlip, 

vice-president of the National City Bank, 

of New York, on the business and finan¬ 

cial outlook, made before the Virginia 

Bankers’ Association last week, has at¬ 

tracted w'ide attention, as does everything 

that Mr. Vanderlip says in his public ad¬ 

dresses and writings. An important fea¬ 

ture of his recent remarks was the frank 

recognition that the industries of the 

United States are now facing a practi¬ 

cally certain recession in trade, which 

heretofore has been strenuously denied in 

many quarters. However, as the weeks 

have slipped by. it has become more and 

more certain that the conditions of 1903 

are being repeated in a measure; in what 

measure it has not yet been possible to 

say, but the general feeling is that while 

there will be a further recession in busi¬ 

ness. it w'ill probably not go anywhere 

near so far as in 1903. The point in Mr. 

Vanderlip's address about which there 

will be disagreement is his opinion that 

political conditions will determine the 

parting of the ways between further pros¬ 

perity and a great depression. Inasmuch 

as the conditions which are now affecting 

commerce and industry appear to be not 

only of American effect, but also of Euro¬ 

pean. it is hard to believe that the causes 

are to be ascribed solely to -American po¬ 

litical conditions. 

MEETING OF chemical engineers was 

held at .Atlantic City. June 21, to discuss 

the advisability of organizing an Ameri¬ 

can society of chemical engineers. Un¬ 

fortunately, the meeting was not very 

well attended, wherefore the expression 

of views was not sufficiently representa¬ 

tive to determine finally the advisability 

of going ahead with the project; but a 

committee ( Dr. Ch.as. F. McKenna, of 

New York, chairman)' was appointed to 

take up the matter further by correspond¬ 

ence with the leading chemical engineers 

of the United States. The American chem¬ 

ical industry has now attained so much 

importance that there is a good field for 

such an organization as is now proposed; 

indeed there is a real need for it. 

The erection of a memorial to the late 

John Stanton was recently proposed by 

Capt. James Wilcox, of the Mass Mining 

Company, and the idia has been taken up 

by several prominent men in the Lake 

Superior copper country. Just what form 

the memorial will take has not yet been 

determined, but the present plan is to 

erect a shaft or statue in some central 

place, probably in the campus of the Mich¬ 

igan College of Mines at Houghton. No 

man deserves such a memorial more than 

John Stanton; his long identification with 

the copper country, his success as a mine 

manager and the high example he set of 

unswerving integrity should all be held in 

remembrance and set forth as an example. 
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Views, Suggestions and Experiences of Readers 
Comments on Questions Arising in Technical Practice or Sug¬ 

gested by Articles in the Journal, and Inquiries for Information 

CORRESPONDENCE AND DISCUSSION 

Utilization of Black Sand 

It was my fortune to serve under the 
U. S. Geological Survey in the black-sand 
investigation at Portland, Oregon, for two 
and a half months in the summer of 1905. 
During that period under the direction of 
Dr. David T. Day my duties lay in the 
direction of experimenting upon the differ¬ 
ent sands which came to the pavilion to 
find out what minerals they contained and 
what methods we could employ for separat¬ 
ing those minerals so that they could be 
put in condition to market. In general 
the conclusions were as follows; 

That if w^e sized the sands on 8-mm., 
2-mm. and J/j-mm. screens, this would give 
us four sizes. The first upon 8-mm. was 
in every instane rejected as having no 
value. However, it could have been 
jigged or hand-picked if that appeared 
necessary. The second size (which passed 
through the 8-mm. and rested on the 
2-mm.) was jigged in certain cases, wdiich 
took out quite a lot of gold, and we found 
some of the other heavy minerals. We 
did not go further with this concentrate, 
but commercially it would be in condition 
to treat further if its value so indicated 
The third size (which passed through 
2-mm. and rested on ^-mm.) was run on 
a Wilfley table, and this in case of certain 
hydraulic clean-up sands yielded much 
free gold, together with other heavy min¬ 
erals available for after separation. The 
portion which went through the j4-mm. 
screen was in every case treated on Wilfley 
(or other riffle table, of which we had 
with us the Pinder, the Woodbury and 
the Christenson tables), and this treat¬ 
ment yielded a concentrate of heavy min¬ 
eral and, if so desired, a middling product, 
and tailings which were let go to waste. 

The treatment was mainly that devised 
by Henry E. Wood, of Denver, and con¬ 
sisted in drying the concentrates and sub¬ 
jecting them to several successive treat¬ 
ments of Wetherill magnets, taking out 
the strongly magnetic minerals with a 
weak current in the first passage, and suc¬ 
cessively w’eaker magnetic grains with 
stronger currents in the following pass¬ 
ages. We found, for example, that mag¬ 
netite was lifted out with 0.2 ampere, 
chromite and ihnenite were lifted out with 
0.8 ampere, that garnet was lifted out with 
1.75 amperes. Hypersthene was lifted'out 
with 1.9 amperes; this being .a useless 
mineral, was simply thrown away. Mo- 
nazite was lifted out by 3 amperes, and 
zircon was left behind with the gold. The 
platinum came largely with the chromite 

and garnet, and the iridosmium came 
mostly with the zircon. 

We also added two points both of which 
seemed to us important, to the list of 
known methods of handling these min¬ 
erals. First, we found that a 2-gal. bottle 
revolved slowly endwise on a flange on 
the end of a shaft would extract in one 
hour from a kilogram of black sand all 
of the fine native gold when the sand 
w'as treated wet with 50 grains of concen¬ 
trated sodium amalgam. This assay of 
sand proved so valuable that some of our 
Wilfley table runs checked up to a point of 

high; and also the separation of platinum 
from gold. 

It did not come within the region of 
possibility for me to go out and investigate 
methods of catching black sand from the 
dredge sluices or hydraulic sluices. How¬ 
ever, I realized the importance of this 
branch and the need that some early effort 
should be made in that direction in order 
to make the other part of the investiga¬ 
tion possible of yielding profit commer¬ 
cially. I have been thinking from that 
time until now of methods which might 

DEVICE FOR COLLECTIXG BL.\CK SANDS 

accuracy where the sum of the products 
gave 99 per cent, of the value fed. Sec¬ 
ondly, we proved that this concentrated 
sodium amalgam would amalgamate plati¬ 
num and the platinum metals as freely as 
gold, and that as soon as the sodium was 
spent by oxidation in contact with water, 
the platinum would come out from the 
amalgam as quickly as it went in, and the 
mercury or the gold amalgam in it w’ould 
have no more to do with the platinum 
grains than if it were so much sand. This 
seemed to point to a means of recovering 
platinum from concentrated black sands 
if the quantity of platinum were sufficient 
and the cost of sodium did not prove too 

be employed, as time allowed in the drive 
of other work. 

The recent articles which have appeared 
in various journals criticizing the Geo¬ 
logical Survey have made it appear im¬ 
portant that I should put forward such 
ideas as I have developed at the present 
time. In regard to catching sand, we ap¬ 
plied to the Robins Conveying Belt Com¬ 
pany for suggestions and plans, which it 
furnished. For the beach, they were in 
the form of a pit with a bridge and hopper 
over it. allowing an indefinite number of 
scrapers to bring sand to the hopper. The 
conveying belt carried this up on to the 
bluff, where the mill could be placed. In 



1252 THE ENGINEERING AND MINING JOURNAL. June 29, 1907. 

case of a sand bank, it was found to have 
value. It consisted of a steam shovel 
with a contributing conveying belt dis¬ 
charging upon a main conveying belt, and 
that delivering to the mill. Mr. Ham¬ 
mond, of Portland, and Mr. Woodbury, 
of San Francisco, also contributed a 
bucket-elevator plan with bridge and hop¬ 
per over it for much the same scheme for 
beach work. So far for the black sand 
and the beach sand. 

Now in regard to the dredge and hy¬ 
draulic sluices, which seem to be the 
greatest want, I would suggest the appa¬ 
ratus shown in the accompanying diagram. 
In thinking this out there has been the 
misfortune of not being on the ground to 
put the apparatus in and try it, to find 
out what its faults are, correcting them 
and trying it again, and in this way de¬ 
veloping the perfected apparatus. I have 
been obliged simply to thiuk and think, to 
try to bring up every obstacle and mishap 
that could happen, with the efforts to meet 
them and the suggestions that are here 
given. 

The idea is that of a hydraulic classi¬ 
fier. It consists of a pit a, between the 
riffle blocks of the sluice at the bottom of 
v,'hich is a screen plate b, with holes ]^-mch 
diameter punched in it. Over this is to be 
laid rounded pebbles about the size of a 
hen’s egg, which will take the blows of 
the boulders rolling over the top and 
prevent them from settling into the pit 
and wearing out the screen. These pebbles 
can come up to the level of the top of the 
riffles. Under the screen is a space c, 
which acts like a hutch of a jig up which 
water to a limited extent is brought to 
pass through the sieve. The wash water 
is introduced from a pipe d, in a separate 
side compartment, and between its portion 
of the hutch ^.and the space c is a verti¬ 
cal partition g, running part way down to 
force an equal rising current to all parts 
of the sieve a. A spigot h is provided for 
discharging the sand as fast as it comes 
into the hutch. The bottom of this hutch 
should have a steep angle, as much as 60 
deg., to give free discharge of the sand. 

In regard to this device I see some 
difficulty that can only be overcome by 
experiment and trial. For example, the 
size of the pebbles may prove too small 
or too large. It is barely possible that 
the quicksand around these pebbles may 
form a natural sand filter, having larger 
pebbles at the bottom and smaller pebbles 
at the top, and in this way become abso¬ 
lutely impervious for the downward pass¬ 
age of sand. Should these difficulties hap¬ 
pen, I think they could be overcome by 
raising the screen nearer to the top of the 
riffle blocks. The spigot h will need a 
pretty large hole in it in order to dis¬ 
charge the material, and in consequence 
will use considerable water. This hole 
will certainly need to be as large as i in. 
and possibly as large as in., in order 
to run freely with grains. 

Suppose that we have succeeded in con¬ 

structing and installing this device suc¬ 
cessfully, we shall now have a free dis¬ 
charge of heavy sand from this spigot to 
be dealt with. The natural method of 
dealing with it will be to put it through 
screens and provide the machinery indi¬ 
cated above as having been successfully 
used at the Portland Fair. It will, there¬ 
fore, require a little mill to treat this ma¬ 
terial. There is another method which 
might give hope of success, viz., to put in 
a Missouri zinc jig, or a Hancock jig, as 
the machine to treat this spigot product. 
In this case it is presumable that the 
hutch product of the jig would be the only 
part which would have value. However, 
I believe that the riffle table as illustrated 
by the Wilfley, Finder, Woodbury, Chris¬ 
tenson tables, would be the machines best 
for handling this product. Several of 
these classifiers could be put in to secure 
all the values. The ordinary undercur¬ 
rent is not mentioned here, because that 
is well known to all hydraulic miners. 

Robert H. Richards. 

Massachusetts Institute of Technology, 
Boston, Mass., May 29, 1907. 

Crushing Mills—Makers vs. Users 

Recently the writer was approached 
with the request to write an article on 
tube mills. There is something of greater 
importance to both the builder and thi 
user of crushing, grinding, drying and 
pulverizing machinery; but to cover it a 
voluminous article would be required. I 
would therefore invite interested parties 
to publish their opinions on both sides of 
the subject of a national alliance between 
the builders and the users of mills and 
only wish to mention a few items which 
will show the immense value of such com¬ 
bination. 

First and most contemptible is the 
bribing of employees, which has spread to 
such an extent that one only wonders 
that the employers do not notice it in a 
forcible way. 

Second is the necessity of education on 
both sides. At present the purchaser is 
of the opinion that the builder of the ma¬ 
chine ought to know exactly what his 
machine can do on a certain material. He 
does not consider that the builder cannot 
acquire full knowledge, even if he had the 
opportunity, as to what his machine can 
do on the thousands of different materials 
that are reduced by crushing, grinding, or 
pulverizing machinery. The reports from 
customers differ to such an extent that 
they are entirely unreliable. 

I wish to mention only one instance 
which occurred in two different depart¬ 
ments of one large concern. A mill was 
sent to Iowa to grind gluten meal, and 
the makers received the report that the 
mill was utterly useless for the require¬ 
ments. Only six weeks after this report 
another was received from a plant in 
Glen Cove, stating that the same mill was 
the best they ever saw. 

As stated before, the papers would prove¬ 
to be too small for an article which would 
explain in any intelligent manner all that 
could be obtained from a combination of 
the parties mentioned above. 

I am very desirous to hear opinions and 
suggestions about such a combination and 
am always ready to assist. 

R. F. Abbe. 

New York, June 13, 1907. 

Slag Blocks in Place of Mine 
Timbers 

I have read with interest Mr. Lang’s 
suggestions as to the use of slag-blocks 
for props in place of timber in the mines. 
I have also read Mr. Austin’s reply, in 
which he explains that they fail, owing 
to their breaking upon handling. Some 
years age I was instructed by the superin¬ 
tendent of this mine, Mr. Chalmers, to 
experiment with slags for the same pur¬ 
pose, and our experience was identical 
with Mr. Austin’s; but we are still hope¬ 
ful of making slag blocks that will not 
fall to pieces. The question unanswered 
is the ingredient necessary to prevent the 
twinning of the crystals, etc., largely the 
cause of the breaking of the blocks. The 
pieces that do hold together are beauti¬ 
fully tough; our trouble was that the 
corners of the blocks fell off, leaving: 
edges like that of broken glass, whiclr. 
would cut the miner’s hands when wall 
building. 

I do rot think the question should be 
allowed to rest, as it is one ot the most 
important items on a mine far from civili¬ 
zation and from cheap and suitable tim¬ 
ber. Mr. Jones, our analyst, found the 
composition of the slags to Le approxi¬ 
mately as follows: Silica, 47.0 per cent? 
sulphur, 0.44; FeO, 21.9; AUOs, 21.5? 
MnO, 1.5; CaO, 3.9; MgO, alkalies, etc.,, 
by difference, 3.76 per cent. 

My object in writing this is to empha¬ 
size the importance of the utilization of 
lurnace refuse cheaply worked up into 
useful material at the point of production- 

Frederick L. Wilder, 
Head of Reduction Department, Morro 

Velho mine. 
Villa Nova de Lima, Minas Geraes» 

Brazil, May 30, 1907. 

The Thermit Patents 

We notice in your issue of June i, 1907,. 
under the above heading, that Mr. Vautiit 
and Messrs. Sulman & Picard were “at 
the back of weldite.” We wish to point 
out that our firm never held any interest 
in that company, and our only connection- 
with them consisted in acting for them 
occasionally in a professional way, an<f 
being retained by them in the recent ac¬ 
tion taken by Thermit, Ltd., against them 
with regard to the patent rights. 

Sulman & Picard. 

London, June ii, 1907. 
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Patents Relating To Mining and Metallurgy 
A Selected and Classified List of New Inventions Described 

during the Past Month in the Publications of the Patent Offices 

UNITED STATES AND BRITISH PATENTS 

9 copy of the specifications of any of 
these patents issued hy the United States 
Patent OflSce will be mailed by The Enoin- 
eeuing and Mining Journal upon the re¬ 
ceipt of 25 cents. In ordering specifications, 
correspondents are requested to give the 
number, name of inventor and date of issue. 

ALUMINUM 

ALLOY — Aluminum Alloy, Alexandre 
Chambaud, Paris, France. (U. S. No. 856,- 
392; June 11, 1907.) 

SMELTING PROCESS. A. G. Betts, 
Troy, New York. Reducing aluminum ore In 
the presence of iron or other metal to produce 
an aluminum alloy, and then electrolytlcally 
extracting the aluminum from the alloy. 
(Brit. Nos. 7277 and 7277a of 1906; May 4, 
1907.) 

WELDING. S. O. Cowper Coles, London, 
England. Method of joining pieces of alum¬ 
inum, utilizing the heat of combustion of the 
two heated ends for joining the molten ends 
together. (Brit. No. 28,354 of 1906; May 
25, 1907.) 

CEMENT 

HYDRAULIC CEMENT—Manufacture of 
Hydraulic Cement. Bernard Enright, South 
Bethlehem, Penn. (U. S. No. 854,342; May 
21, 1907.) 

COAL AND COKE 

BRIQUETS—Process for Manufacturing 
Briquets from Coal, Peat and Bog-Earth. 
Jakob Buss, Munich, Germany, assignor of 
one-half to Carl Fohr, Schloss Wallenburg, 
near Miesbach, Germany. (U. S. No. 854, 
565; May 21, 1907.) 

COAL-CUTTING M.VCIIINE. Friedrich 
Stlepel, Essen-on-the-Ruhr, Germany. (U. S. 
No. 854,612; May 21, 1907.) 

COKE. Process of Coking Coal. Samuel 
B. Sheldon, Buffalo, N. Y. (U. S. No. 855,- 
069; May 28, 1907.) 

COKE-WORKING APPARATUS. George F. 
Mvers, Columbus. Ohio, assignor to John C. 
Pennle, Montclair, N. J. (U. S. No. 856,- 
980; June 11, 1907.) 

DRILLS. Ingersoll-Rand Co., New York, 
N. Y. In percussive drills for working In 
coal, methods of automatically governing the 
cutter when not striking coal. (Brit. No. 
9603 of 1906; May 18, 1907.) 

COPPER 

ELECTROPLATING. S. O. Cowper ColM, 
London, England. Improvements In the in¬ 
ventor’s method of electrolytlcally deposit¬ 
ing copper sheets and tubes In a mandrel 
revolving at a high speed. (Brit. No. 13,972 
of 1906; May 18, 1907.) 

gold and silver 

CHLORINATION-BARREL. William J. 
Armbruster, St. Louis, Mo. (U. S. No. 856,- 
384; June 11, 1907.) 

GOLD-WASHER. Benalah K. Jayne, New 
York. N. Y., assignor to Idanha Machine Co., 
a Corporation of New York. (U. S. No. 855, 
640; June 4, 1907.) 

GOLD-WASHING. Machine for Handling 
Dirt and Saving Gold. Maro L. Proctor, 
Elkhart, Ind., assignor to Czarra & Proctor, 
Elkhart, Ind., a Copartnership. (U. S. No. 
854,702; May 21, 1907.) 

PLACER MINING MACHINE—Portable 
Placer-Mining Machine. James E. Pennlck 
and John O. Hale, Topeka, Kan. (U. S. No. 
855,200; Mlay 28, 1907.) 

SEPAR.YTION OF GOLD. Apparatus for 
Separating Gold from Magnetic Sands. Elmer 
Gates, Chevy Chase, Md., assignor, by mesme 
assignments, to Washington Loan and Trust 
Co., a Corporation. (U. S. No. 854,997; May 
28, 1907.) 

IRON AND STEEL 

ALLOYS—Art of Heat Treatments of Steel 
Allovs. James Churchward, New York, N. 
T. '(U. S. No. 865,766; June 4, 1907.) 

BLAST-FURNACE-CHARGING APPARA¬ 
TUS. Charles H. Sample, Homestead, • Penn., 
assignor to Walter Kennedy, Bellevue, Penn. 
(U. S. No. 857,259; June 18, 1907.) 

CASTING AND CONVEYING MACHINE. 
William McVay, Bellaire, Ohio. (U. S. No. 
854,520; May 21, 1907.) 

COPPERAS—Process of Electrolytlcally 
Removing Scale and Producing Iron Sulphate. 
Charles J. Reed, Philadelphia, Penn. (U. S. 
No. 855,667 ; June 4, 1907.) 

ELECTRIC FURNACE. G. Gin, Paris, 
France. An Improved electric furnace for 
the manufacture of steel. (Brit. No. 10,396 
of 1906; June 1, 1907.) 

FERRO-ALLOYS—Process of Smelting Re¬ 
fractory Ores and Producing Ferro-Alloys. 
Edgar F. Price, Niagara Falls, N. Y. (U. S. 
No. 855,478 and 855,479; June 4, 1907.) 

IRON OXIDES—Process of Reducing Iron 
Oxides. Horace W. Lash, Cleveland, Ohio. 
(U. S. No. 856,351; June 11, 1907.) 

MANGANESE STEEL — High-Manganese 
Steel with Low Carbon. Robert A. Hadfield, 
Sheffield, England. (U. S. No. 856,250; June 
11, 1907.) 

SPONGY IRON. F. C. W. Timm, Hamburg, 
Germany. Improvements In the method of 
producing spongy iron by reduction of the 
ores by gases. (Brit. No. 8648 of 1906; May 
11, 1907.) 

STEEL MANUFACTURE. H. J. B.. Picand, 
Firming, France. Improvements In the manu¬ 
facture of steel in furnaces having neutral 
linings, with the object of removing the 
phosphorus without removing the whole of 
the carbon. (Brit. No. 7892 of 1906; May 
4, 1907.) 

STEEL PLATING. J. F. Monnot, New 
York, N. Y. Method of producing ingots of 
iron and steel coated with other metals, such 
as aluminum or copper and of producing 
sheets, etc., from the compound ingot. (Brit. 
No. 8913 of 1906 ; May 11, 1907.) 

STEEL REFINING—Apparatus for Treat¬ 
ing Molten Steel. Francis S. Adams, Pueblo, 
Colo. (U. S. No. 855,603: June 4, 1907.) 

WELDING—Socldtd L’Air Llqulde, Paris, 
France. Improvements In blow pipes using 
oxygen and ordinary coal gas for welding Iron 
or steel. (Brit. No. 26,799 of 1906; May 11, 
1907.) 

PETROLEUM 

LUBRICATING OIL—Process for Obtain¬ 
ing Lubricating Oil from Crude Oil. William 
•T. Ryan, Chester, and Charles R. Burke, Over¬ 
brook, Penn. (U. S. No. 854,057; May 21, 
1907.) 

OIL-WELL PUMP. Frank H. Taylor, To¬ 
ronto, Ohio. (U. S. No. 854,255; May 21, 
1907.) 

PLATINUM 

PLATING PROCESS. A. C. Hyde and K. 
R. Swan, London, England. In making arti¬ 
cles of steel or nickel, coated with platinum, 
heating the articles in an atmosphere of hy¬ 
drogen to a temperature just below the melt¬ 
ing point of the base metal, in order to make 
the platinum coating adhere more firmly. 
(Brit. No. 18,803 of 1906; June 1, 1907.) 

TIN 

ELECTROLYTIC TIN. A. Therot and L. 
Mage, .\vignon, France. Improvements in the 
electrolytic production of tin from slimes, 
dross, etc. by the stannate of soda process, 
consisting of method of purifying the stan¬ 
nate of soda and of regulating the concentra¬ 
tion, etc., of the solution during electroly¬ 
sis. (Brit. No. 28,342 of 1906; May 19, 1907.) 

ZINC 

LEACHING PROCESS. G. de Bechi and 
R. W. Rucker, London, England. Improve¬ 
ments in the leaching process for removing 
zinc from zinc-lead ores by boiling with ferric 
sulphate. (Brit. No. 9339 of 1906; May 25, 
1907.) 

LEACHING PROCESS. J, H. Gillies, Mel¬ 
bourne, Victoria, Australia. A leaching tank, 
more especially Intended for extracting zinc, 
in which opposing currents of ore and leach¬ 

ing solution come in contact, and in which 
the ore is never allowed to rest and so clog 
up the apertures. (Brit. No. 994 of 1906; 
May 18, 1907.) 

LEACHING PROCESS. J. H. Gillies, Mel¬ 
bourne, Australia. Improvements in the pro¬ 
cess for removing zinc from ores, by first 
roasting, and leaching first with water and 
then with acid. (Brit. No. 1004 of 1906; 
May 18, 1907.) 

—I'rocess lor tne frepara 
tlon of Lithophones. Rudolf Alberti, Goslar, 
Germany. (U. S. No. 854,011; May 21, 1907.) 

RETORTS. W. P. Gibbons, W’. Smith and 
R. Gay, Stafford, England. Machines and dies- 
for making retorts of fire clay, taper in 
form and oval in cross section. (Brit. No. 
10,011 of 1906; June 1, 1907.) 

ORE DRESSING 

CRUSHING AND GRINDING MILL. 
Thomas L. Sturtevant, Quincy, 
J. Sturtevant, Wellesley, Mass., 
Sturtevant Mill Co., Portland, M 
tion of Maine. (U. S. No. 857,1 
1907.) 

CRUSHING MILL—Vertical Crushing and 
Grinding Mill. Thomas L. Sturtevant, (juincy, 
and Thomas J. Sturtevant, Wellesley, Mass., 
assignors to Sturtevant Mill Co., Portland. 
Me., a Corporation of Maine. (U. S. No. 856.- 
311; June 11, 1907.) 

CRUSHING-ROLLS for Ore, Rock, and 
other Material. Thomas C. Walker, Jr., Den¬ 
ver, Colo. (U. S. No. 856,559; June 11. 
1907.) 

CRUSHING ROLLS—Roll Crushing-Ma¬ 
chine. Thomas L. Sturtevant, Quincy, and 
Thomas J. Sturtevant, Wellesley, Mass., as¬ 
signors to Sturtevant Mill Co., Portland. Me., 
a Corporation of Maine. (U. S. No. 855,358; 
May 28, 1907.) 

DISINTEGRATORS. J. B. Tonya, Tarbes, 
France. An Improvement in centrifugal dis¬ 
integrators for ores In which a rotating disc 
carrying pins revolves closely to a stationary- 
disc similarly equipped. (Brit. No. 12,822 of 
1906; May 18, 1907.) 

GRINDING-MILL. James F. WInchelL 
Springfield, Ohio; Lida L. Winchell, adminis¬ 
tratrix of said James F. Winchell, deceased, 
assignor to Charles E. Pease and William B. 
Anderson, Dayton, Ohio. (U. S. No. 854,861; 
May 28, 1907.) 

GRINDING-MILL. Michael Schreck, Cin¬ 
cinnati, Ohio. (U. S. No. 856,918; Jure 11, 
1907.) 

MAGNETIC SEPARATION. J. Dletzscb 
and J. Pauli, London, England. In the pro¬ 
cess for the magnetic separation of tin. Iron 
and wolfram. Improved methods of prevent¬ 
ing magnetic particles from adhering to the 
tin. (Brit. No. 23,567 of 1906; June 8, 1907.) 

MAGNETIC SEPARATOR—Magnetic Ore- 
Separator. Edgar A. Edwards, Cincinnati, 
Ohio, assignor to Alice V. Edwards, Cincin¬ 
nati. Ohio. (U. S. No. 855,166; May 28, 
1907.) 

ORE-DISTRIBUTER. Philip Argali, Den¬ 
ver, Colo. (U. S. No. 855,744; June 4, 1907.) 

ORE DISTRIBUTER—Radial Ore-Dlstri- 
fcuter. Philip Argali, Denver, Colo. (U. S. 
No. 855,745; June 4, 1907.) 

ORE DRESSING—Method of Dressing 
Ores. Otto Witt, Kaafjord, Finmarken, Nor¬ 
way. (U. S. No. 856,124; June 4, 1907.) 

ORE REDUCTION—Process of Preparing 
and Reducing Ores. Emil Pollacsek, New 
York, N. Y. (U. S. No. 854,527; May 21, 
1907.) 

SCREEN—Rotary Screen, Ore Sizer, and 
Sampler. Howard G. King, Denver, Colo. (U. 
S. No. 854,744; May 28, 1907.) 

SEPARATION—Method of Separating 
Minerals. Adolphe F. Kirschner, Pittsburg, 
Penn. (U. S. No. 855,895; June 4, 1907.) 

SEPARATION OP ORES—Process of Sep¬ 
arating or Classifying Ores. Herbert E. 
Wetherbee, Cleveland, Ohio, assignor of six- 
twentieths to William Rattle, one-eightb to 
James F. Leitch and seven-fortieths to Cyrus- 
W. Merrell, Cleveland, Ohio. (U, S. No. 856,- 
611 and 856,612; June 11, 1907.) 

and Thomas 
assignors ts 
i., a Corpora- 
11; June 18, 
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SEPARATOR — Shaking-Table Separatoi. 
Frederick T. Snyder, Chicago, Ill., assignor 
to International Separator Co., Chicago, Ill., 
a Corporation of New Jersey. (U. S. No. 854, 
768; May 28, 1907.) 

METALLURGY—GENERAL 
BRIQUETTING. A. and W. J. Malden, 

London, England. The use of borate of lime 
as a binding agent for making fine ores into 
briquettes. (Brit. No. 9210 of 1906; May 18, 
1907.) 

CALCIUM ALLOYS—Production of Cal¬ 
cium Alloys. Franz von Kilgelgen and George 
O. Seward. Holcombs Rock, Va. (U. S. No. 
856,475; June 11, 1907.) 

COMPOUND INGOTS. J. F. Monnot, New 
York, N. Y. Method of making compoimd in¬ 
gots such as can be made Into sheets and 
tubes of iron and copper or iron and alumi¬ 
num, by bringing the iron into contact with 
copper or other metal which has been raised 
to a temperature considerably above its or- 
dinarv casting temperature. (Brit. Nos. 891.S 
and 8913a of 1906; June 8, 1907.) 

DESULPHURIZING. N. Lebedeff and B. 
Pomeranzoff. St. Petersburg, Russia. Improve¬ 
ments in the method of removing sulphur 
from ores by mining the ores with equal 
quantities of clay and submitting the mix 
ture to a gradually increasing temperature 
up to 300“ C. (Brit. No. 5479 of 1906 ; May 
4, 1907.) 

FTT.^ION OF METALS—.\pparatus for Fus¬ 
ing Metals. Adolph E. Menne, Crenzthal, Ger¬ 
many, assignor to Colnmusener-Bergwtrks- 
Actien-Verein. Crenzthal. Germany, a Cor¬ 
poration of Germany. (U. S. No. 857,247; 
.June 18, 1907.) 

INGOT-MOLD. Francis McMahon, Cam¬ 
bridge, Mass. (U. S. No. 855,655; June 4, 
1907.) 

METAL EXTR.\CTION—Process of Ex¬ 
tracting Metals from their Ores. William L. 
George. Williams, Ariz.. assignor to George 
Metal Extracting Co., of Arizona. (U. S. No. 
854,998: May 28, 1907.) 

METAI.LIC OXIDES—Process of Reducing 
Metallic Oxides. Frederick M. Becket. Niaga¬ 
ra Falls, N. Y'., assignor to Electro Metallur¬ 
gical Company, a Corporation of West Vir¬ 
ginia. (U. S. No. 854,018; May 21, 1907.) 

METALLIC SULPHIDES—Process of Re¬ 
ducing Metallic Sulphides. Frederick M. 
Becket. Niagara Falls, N. Y. (U. S. No. 855, 
157; May 28, 1907.) 

NODULIZING. J. Savelsberg. Papenbnrg. 
Germany. Agglomerating fine iron or other 
ores by "blowing the ores with a flux and coal 
into a suitable vessel. (Brit. No. 9426 of 
1906 : ‘May 25, 1907.) 

SMELTER FUMES. W. W. Fyfe, London, 
England. Improved chamber for catching 
fumes from smelting and similar operations. 
(Brit. No. 14,401 of 1906; June S, 1907.) 

SULPHIDE ORE TREATMENT. H. Baker. 
Runcorn, England. Improvements in the in¬ 
ventor’s process for treating sulphide ores 
with chlorides for the production of lead, 
copper or zinc chlorides, with the object of 
preventing the undue precipitation of these 
metals from the solutions obtained. (Brit. 
No. 26.934 of 1906: May 18. 1907.) 

MINING MACHINERY AND APPARATUS 
BOREHOLE SURVEYING INSTRUMENT 

—Instrument for Surveying Boreholes. Kurt 
W. O. Schweder. Johannesburg. Transvaal. 
(U. S. No. 856,990; June 11, 1907.) 

CAGE—MINER’S CAGE. Wilhelm Massing, 
Borbeck, Germany. (U. S. No. 856,276; June 
II, 1907.) 

CONVEYOR. August H. Dahl and Arthur 
E. Whitney, New York, N. Y.. assignors of 
one-tenth to Charles O. Dahl, New York, N. 
Y. (U. S. No. 8.56,682; June 11, 1907.) 

CONVEY’OR. William T. James, Chicago. 
III. Filed Aug. 27. 1906. Serial No. 332,149. 
(U. S. No. 856,527; June 11, 1907.) 

CONVEYOR TIGHTENER—Belt, Apron. 
Canvas, or (Conveyor Tightener. George E. 
Clarke, Toronto, Ontario, Canada. (U. S. No. 
856,620; June 11, 1907.) 

CONVEYING'—.Apparatus for Conveying 
Loads between Points of Varying Distance. 
Walther Mollier. Hamburg. Germany, assig¬ 
nor to Slemens-Schuckert Werke Gesellscbaft 
mit Beschrankter Ilaftung. Berlin. Germany. 
(U. S. No. 854,052; May 21, 1907.) 

CONVEYING SYSTEM. Alvin C. McCord. 
Chicago, Ill. (U. S. No. 857,096; June 18, 
1907.) 

DRRDGE-BUCKET .joint. Alexander T. 
Fraser. Butte, Mont. (U. S. No. 854,731 ; May 
28, 1907.) 

DREDGER-CUTTER. John F. Ollrich, San 
Francisco, Cal. (U. S. No. 856,487; .June 11, 
1907.) 

DREDGER-CUTTER. .John F. Ollrich, San 
Krancisco, Cal. (U. S. No. 856,544: June 11, 
1907.) 

DRILL—Core-Drill. Robert M. Downie, 
Beaver Fails, Penn., assignor to Keystone 
Driller Co., Beaver Falls, Penn., a Corpora¬ 
tion of Pennsylvania. (U. S. No. 854,570; 
May 21, 1907.) 

DRILLr—Hvdraullc Drill. James Charlton, 
Houston, Tex. (U. S. No. 854,464; May 21, 
1907.) 

DRILL—Mining-Drill. William Hauxwell, 
Canal Fulton, Ohio. (U. S. No. 854,350; May 
21, 1907.) 

DRILIj—Pneumatic Drill. -Albert C. Mur¬ 
phy, East St. Louis, Ill., assignor to Standard 
Railway Equipment Co., East St. Louis, Ill., 
a Corporation. (U. S. No. 856,285 ; June 11, 
1907.) 

DRILI.—Ihieumatlc Drill. Peter II. Mur¬ 
phy, St. Louis, Mo. (U. S. No. 856,651 ; June 
11, 1907.) 

EXCAVATING-DIPPER. George W. King, 
Marion, Ohio, assignor to The Marlon Steam 
Shovel Co., Marion, Ohio, a Corporation of 
Ohio. (U. S. No. 856,707 ; June 11, 1907.) 

MINE CARS—Check-Holder for Mine-Cars. 
William J. Connell. Huntington, W. Va., as¬ 
signor of one-third to A. E. Youmans and 
one-third to J. W. Kootz, Huntington, W. 
A’a. (U. S. No. 855,388; May ’28, 1907.) 

MINING-AUGER. Charles C. Lockhart, 
Brookfield. Nova Scotia, Canada. (!’. S. No. 
855,108: May 28, 19ii7.) 

RESCUE APPARATUS. Westfalia Com- 
panv, Gelsen Kirchen, Germany. Improved 
method of strapping on chest bags used_ for 
rescue work in mine. (Brit. No. 13,705 of 
1906; May 25, 1907.) 

ROCK-DRILL CHUCK. Charles .V._ Hult- 
qulst, Lowell, Ariz. (I\ S. No. 856,877; 
June 11, 1907.) 

ROCK DRILLS. G. H. Rayner, Sheffield, 
England, and C. Walton. Whitehaven, Eng¬ 
land. In percussive rock drills, an im¬ 
proved method of making the valve, so that 
steam shall not escape when it becomes 
slightly worn. (Brit. No. 24,936 of 1906; 
June 8, 1907.) 

SAFETY-FUSE. William J. Phelps, Detroit, 
Mich. (U. S. No. 856,292; June 11, 1907.) 

S-AFETY LAMPS. J. Prestwich, Manches¬ 
ter, England. Method of preventing oil run¬ 
ning over the burner and into the base, in 
miners’ safety lamps. (Brit. No. 22,679 of 
1006; June 1, 1907.) 

S.AFETY LAMPS. R. Wolf, Zwickau, Ger¬ 
many. Improved frictional igniter for 
miners’ safety lamps. (Brit. No. 3835 of 
1907 : May 11, 1907.) 

TIME CHECKS—Device for Collecting 
Miners’ Checks. Frank C. GYeene, Cleveland, 
Ohio. (U. S. No. 853,971; May 21. 1907.) 

METALLURGICAL MACHINERY AND 
APPARATUS 

BRIQUET M-ACHINE. David E. Bangs, 
Medford, Mass. (U. S. No. 855,379 ; May 28, 
1907.) 

ELECTROLYTIC TANK. John F. Biller, 
Trail. British Columbia, Canada. (U. S. No. 
856,277: June 11, 1007.) 

G-AS PRODUCER. ArpAd de GAlocsv, La- 
dlslas de BAnO, and John TerAny, Budapest, 
Austria-Hungary. (U. S. No. 856,137; June 
4, 1907.) 

GAS-PRODUCER. ArpAd de GAlocsy, La- 
dislas de BanA, and John TorAny, Budapest, 
-Austria-Hungary. (U. S. No. 855,845; June 
4, 1907.) 

MECH.ANICAL ROASTERS. R. F. -Abbe, 
New Y’ork, N. Y’. Improved gearing for driv¬ 
ing rotating cylinders used in roasting or 
grinding ores. (Brit. No. 17,752 of 1906; 
May 25, 1907.) 

ORE TREATMENT—Apparatus for Treat¬ 
ing Ores. Thomas D. Pitts, New Y'ork, N. Y'., 
assignor to New Cyanide Process Co.. New 
Y’ork, N. Y.. a Corporation of New York. (U. 
5. No. 8.54.526; May 21, 1907.) 

PRODUCER GAS—Process of Generating 
Droducer-Gas. Max F. Mangelsdorff, New 
York, N. Y., assignor to Combustion Utilities 
Co., a Corporation of New York. (U. S. No. 
8.54.228; May 21. 1907.) 

PULP DISTRIBUTER—Revolving Distri¬ 
buter for Pulp or Liquid. Edward H. Moyle, 
Los Aneeles, Cal. (U. S. No. 855.328: May 
28, 1907.) 

STAMP-MILL. George Coon. Mount Ver¬ 
non. Wash. (U. S. No. 855,284 ; May 28, 
1907.) 

TUBE MILL LINING. M. F. Abbe, New 
Y’ork, N. Y. In preparing linings for tube 
mills, making the blocks to fit exactly, so 
as to minimize the use of cement, and thus 
decreasing the time during which the mill 
is out of commission while relining is going 
on. (Brit. No. 7474 of 1907 ; June 1, 1907.) 

TUBE MILL LINING. M. F. Abbe, New 
York. N. Y’. In tube mills using, pebbles as 
grinders, making the joints of the lining at 

an angle with the plane of motion of the 
pebbles, so as to decrease the wear at the 
Joints. (Brit. No. 7126 of 1907; June 1, 
1907.) 

TUBE MILLS. M. F. AbbA, New Y'ork, N. 
Y’. -An Improved feeding device for tube mills 
(Brit. No. 2463 of 1907; May 18, 1907.) 

FURNACES 

ELECTRIC FURN-ACE. -Aldus C. Higgins, 
Worcester, Mass. (U. S. No. 856,061 ; June 
4, 1907.) 

ELECTRIC FURNACE CONSTRUCTION. 
O. Frick, Saltsjobaden. Sweden. In electric 
induction furnaces, method of construction 
to imevent leakage. (Brit. No. 22,519 of 1906; 
May 25, 1907.) 

ELECTRIC FURNACE ELECTRODES— 
Cooling-Jacket for Electric-B’umace Elec¬ 
trodes. Frederick M. Becket, Niagara Falls, 
N. Y’., assignor to Electro Metallurgical Co., 
a Corporation of West Virginia. (U. S. No. 
855,441; June 4, 1907.) 

ELECTRIC FURNACE PR-VCTICE. E. 
Gronvall, -A. Lindblad and O. Stahlane, Lud- 
vika, Sweden. In electric transformer fur¬ 
naces, shaping the crucible to get the great¬ 
est effect from the Induced current. (Brit. 
No. 1658 of 1907; May 25, 1907.) 

ELECTRIC FI’RN.ACES. -Allmauna Svenska 
Elektriska Aktlebolaget, Westeras, Sweden. In 
electric furnaces Improved arrangements of 
the rotating magnets. (Brit. No. 5345 of 
1907; May 11, 1907.) 

ELECTRIC - RESISTANCE FURNACE. 
Edgar F. Price, Niagara Falls, N. Y. (U. S. 
No, 855,480; June 4, 1907.) 

FOREHEARTH. Charles M. -Allen. Lo Lo, 
Mont., assignor to Ralph Baggaley, Pittsburg, 
I’enn. (U. S. No. 856.616; June 11, 1907.) 

FURNACE LINING. H. L. Hartensteln, 
Constantine, Mich. An improved lining for 
electric smelting furnaces, consisting of as¬ 
bestos. lime ami coke held together with 
an agglutinant such as pitch, tar or rosin. 
(Brit. No. 10,161 of 1906; May 25, 1907.) 

FURNACE-TOP. Charles H. Clark, Ensley, 
-Ala. (U. S. No. 857,1.58; June 18, 1907.) 

ORB - ROASTING FURNACE. Antonio 
Ducco, Turin, Italy. (U. S. No. 855,289; 
May 28, 1907.) 

ORE-ROASTING FURNACE. William H. 
Smyth, Berkeley, Cal. (U. S. No. 854.766; 
May 28, 1907.) 

SMELTIXG-FURN-ACE. Edwin Bosshardt, 
Cologne, Germany, assignor of one-half to 
Henry Garda, Leipzig, Germany. (U. S. No. 
855,927 ; June 4, 1907.) 

SMELTlN’t; FURNACES. W. H. Webb, W. 
G. Brettell and A. .1. Adamson, Liverpool, 
England. -Apparatus for producing the right 
humidity and temperature of air used in 
smelting furnaces. (Brit. No. 10,536 of 1906; 
May 11. 1907.1 

INDUSTRIAL CHEMISTRY 
C-VLCIUM C.ARBIDE—Process of Produc¬ 

ing Calcium Carbide. Edgar F. Price, Niagara 
Falls, N. Y’.. assignor to I’nlon Carbide Co., 
Niagara Falls. N. Y’., a Corporation of Vir¬ 
ginia. (U. S. No. 8.55,476 and 855,477 ; June 
4, 1907.) 

CHROMIU.M PIGMENTS—Process of Re¬ 
generating Waste Liquors from the Manufac¬ 
ture of Chrome Pigments. Alexander S. Ram- 
age. Detroit, Mich. (U. S. No. 8.55,019; May 
28, 1907 ) 

EXIT.GSIVES—Process of Manufacturing 
Nitro-Glycerlne Explosives of Reduced Freez¬ 
ing-Point. Oscar E. W. Stohrer, Charlotten- 
burg. Germany. (U. S. No. S.5.5..595 ; June 4, 
1907.) 

IIY’DROGEN (VENERATION — Process of 
Generating Hydrogen, (’arleton Ellis, White 
Plains, and Byron E. Eldred, Bronxvllle, N. 
Y’., assignors to Combustion Utilities Co., 
N. Y’.. a Corporation of New Y’ork. (U. S. No. 
8.54.157. Ylay 21. 1907.) 

NITRIC ACID—Method of Concentrating 
Nitric Acid. Emil Collett. Christiania. Nor¬ 
way. (U. S. No. 854,928: May 28, 1907). 

SODIUM SALTS. L. Riviere, Paris, France. 
Mwlification of the process for producing 
stannate of soda by digesting tin oxide or 
scrap tin plate under i)ressure with caustic 
soda. (Brit. No. 10,309 of 1906; .Tune 8, 
1907.) 

SULPHURIC -ACID—Apparatus for Con¬ 
centrating Sulphuric Acid. Antonio Galllard, 
Barcelona, Spain. (U. S. No. 856,048; June 
4. 1907.) 

ANALYTICAL CHEMISTRY 

ANALYSIS OF GASES—Apparatus for 
.Analyzing Gases. William Jones, New Y’ork, 
N. A’., assignor to Jones-.Tulla Mfg. Co., New 
Y’ork. N. Y’.. a Corporation of New Y’ork. (U. 
5. No. 8.54.696: May 21, 1907.) 
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Personal 

Mining and metallurgical engineers are in¬ 
vited to keep The Enoinbebino and Mining 
.Toubnal informed of their movements and 
appointments. 

Louis Janin is in El Paso, Te.x. on his 
way to Denver from Mexico. 

D. W. Brunton has returned to Denver 
from a trip around the world. 

Frederic Nicholls, of Toronto, has re¬ 
turned to that city from England. 

P. G. Lidner has returned to New 
York after 5 months’ absence in Bolivia. 

G. C. Weber, of Idaho Springs, Colo., 
has gone to Omaha, Neb., on mining busi¬ 
ness. 

L. VV. Aldrich, of Boulder, has gone to 
Nevada and California on mining busi¬ 
ness. 

E. N. Van Courtlandt, of Denver, is at 
present at Bingham, Utah, on professional 
business. 

Richard A. Parker returned from Idaho 
to Denver a few days ago and is in Ne¬ 
vada at present. 

George E. McClelland, of the Idaho 
Springs district, Colo., has returned from 
a trip to the East. 

Edward S. Wiard has returned to Den¬ 
ver from a four months’ professional trip 
to Chihuahua, Mexico. 

W. J. Pentland is general manager of 
the Compahia Minera Juarez, S. A., at 
Caborca, Sonora, Mexico. 

Norval J. Welsh, general superinten¬ 
dent of the Santa Brigida mines, Ocampo, 
Chihuahua, Mexico, has resigned. 

James A. Simmons, of New York, has 
been looking over mining interests in Gil¬ 
pin and Clear Creek counties, Colorado. 

Forbes Rickard, of Denver, has been 
making an examination of mines in the 
Pine Creek district, Gilpin county, Colo. 

R. B. Brinsmade left Lawrence, Kan., 
on June 4, for El Paso and other points 
in the southwest on professional business. 

John Owen, manager of the Saratoga 
property near Idaho Springs, Colo., has 
returned from a business trip to the East. 

August Heckscher, has been elected 
president of the Central Foundry Com¬ 
pany, New York, to succeed A. F. Gartz. 

H. H. Claudet, of Claudet & Wynne, 
Rossland, B. C., has returned from an ex¬ 
tended trip to Mexico and Denver, Colo¬ 
rado. 

C. E. Rowe, head of the School of 
Mines of the University of Texas, is 
spending the summer in Denver, Colo¬ 
rado. 

G. W. Teal and T. J. Sipple, of Boul¬ 
der, Colo., have returned from a visit to 
look at mining property near Hermosillo, 
Mexico. 

C. L. Graves, general manager of the 
Mexican Mines Corporation, of Chihua¬ 
hua, has been seriously ill for several 
weeks. 

J. H. Plummer, president of the Do¬ 
minion Iron and Steel Company, has re¬ 
turned to Sydney, N. .S., from a trip to 
England. 

N. O. Bagge, of New York, is in Chi¬ 
huahua, visiting the properties of the Rio 
de Plata Mining Company, of which he is 
president. 

A. E. Harper, of Chicago, is on a visit 
to the mining properties in which he is 
interested in Pachuca and the state of 
Puebla, Mexico. 

J. F. James succeeds T. B. Bassett, re¬ 
cently resigned, as general manager of the 
Belen Mining Company, near Cumpas, 
Sonora, Mexico. 

A. B. Roeder, president of the United 
Rico Mines Company, of Rico, Colo., has 
been visiting New York on business in 
connection with his company. 

J. E. Carpenter, of Eldora, Colo., man¬ 
ager of the Swarthmore Copper Company, 
is making a visit to Ohio to consult with 
stockholders of that company. 

John Hays Hammond, mining engineer 
of New York, received the honorary de¬ 
gree of doctor of laws from St. Johns 
College, Annapolis, Md., June 18. 

Duncan MacVichie, in charge of the 
Coram and Heinze mine interests in 
U^tah, spent several days in Butte recently 
inspecting Davis-Daly Estates mines. 

O. J Potter, of Breckenridge, Colo., 
left this week for London, England, hav¬ 
ing accepted a position with an English 
dredging syndicate operating in Russia. 

Harvey B. Small, a graduate of the 
Colorado School of Mines of ’01. and in 
charge of property in Colombia, South 
America, is making a visit to Colorado. 

Charles Howbert, of Colorado Springs, 
has gone with his family to his mining 
properties, at Cieneguita, southeastern So¬ 
nora, Mexico, and expects to be there a 
year. 

Ale.xander McLeod, consulting geolo¬ 
gist, Sydney, Cape Breton, Canada, is 
making an examination of iron-ore prop¬ 
erties in Newfoundland, for Alabama 
capitalists. 

Jacob Bewley, Bristol, Tenn., has re¬ 
signed as assistant vice-president of the 
Virginia Iron, Coal & Coke Company to 
take effect July i. He will enter the 
coal business. 

Angus Sutherland, for a nmber of years 
in charge of the Mattie mine at Idaho 
Springs, Colo., has accepted a position 
with the Boston Consolidated mines at 
Bingham. Utah. 

G. H. Armstrong, formerly manager of 
the coke department of Matthew Addy & 
Company, has been appointed general 
manager of the Pittsburg-Connellsville 
Coal and Coke Company. 

John A. Balch, formerly superintendent 
of the Mountain Copper Company smelt¬ 
ing works at Martinez, Cal., has been ap¬ 
pointed manager of the Wireless Tele¬ 
graph Company. Honolulu. H. I. 

John A. Church, mining engineer, of 
New York, has gone to Mexico, whence 
he will proceed to San Francisco, and 
thence to the Far East. He will be ab¬ 
sent for several months. 

Adolphe Carnot, for many years direc¬ 
tor of the Ecole Nationale Superieure des 
Mines, Paris, France, will retire on Octo¬ 
ber I. His successor will be M. Nivoit, 
inspector general of mines. 

John V. N. Dorr, consulting metallur¬ 
gist of the Mogul Mining Company is in 
the Black Hills to superintend the be¬ 
ginning of operations of the new Lund- 
berg. Dorr & Wilson mill at Terry. 

Allen H. Rogers, mining engineer, of 
New York City, recently returned from 
South America, and has now gone to 
Mexico where he will be occupied on pro¬ 
fessional business for several weeks. 

James Macnaughton, general manager 
of the Calumet & Hecla mine, received 
the honorary degree of bachelor of 
science from the University of Michigan 
at the year’s graduating exercises at Ann 
Arbor. 

President Anthony Blum, of the Lau- 
rentian gold mine; President Bliss, of the 
Detola Development Company, and Super¬ 
intendent B. J. Elliott, of the Paymaster 
mine, arrived in the Manitou Lake dis¬ 
trict, on June 7. 

C. E. Cleaver, who has been connected 
with the Brooklyn Rapid Transit Com¬ 
pany, has been appointed superintendent 
of engineering, designing and construc¬ 
tion by the Copper Range Consolidated 
Copper Company, in th eLake Superior 
district, Michigan. 

A. H. Brown, formerly superintendent 
of the Consolidated Mercur Gold Mines 
Company’s property at Mercur, Utah, has 
been appointed superintendent of the 
Lower Mammoth Mining Company at 
Mammoth, Utah. He succeeds the late 
William Ball. 

W. R. Mowery, of Toledo, Ohio, and 
Laurence W. Luellin, of Kansas City, 
Mo., were recently in the Manitou Lake 
gold area, Ont. Mr. Mowery has for 
some weeks been studying the mineral re¬ 
sources of the district, and has taken op 
tions on several locations. 

Louis W. Vidler, for a number of years 
superintendent of the Transcontinental 
Company, operating in the Argentine dis¬ 
trict, Clear Creek county, has resigned and 
accepted a similar position with the Look¬ 
out Mountain Leasing and Development 
Compav'v, near Golden, Jefferson county, 
Colorado. 

Lewis E. Anbury, State mineralogist of 
California, is continuing his good work in 
running down mining swindlers. He has 
recently secured the conviction, at San 
Francisco, of E. W. Emmons, on the 
charge of obtaining money under false 
pretenses in connection with the sale of 
stock in the Drummer Boy mine in Sis¬ 
kiyou county, California. 
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Obituary 

Reese G. Brooks, coal operator, of 
Scranton, Penn., died at his home in that 
city, June 12. He was born in 1846 and 
for years was a prominent independent 
coal operator, but later sold his collieries 
to the coal-carrying companies. 

Charles Francis Patton, one of the old¬ 
est members of the American colony in 
Mexico City, and identified with mining 
in Mexico during almost his entire life in 
the Republic, died in the American hospi¬ 
tal, Mexico City, on May 29, of locomotor 
ataxia. 

Isaac N. Bunton, a well known coal op¬ 
erator of the Pittsburg district, died at 
his home in Pittsburg, June 8. He was 
active in the organization of the coal¬ 
shipping firm, Joseph Walton & Co., about 
30 years ago, and later in the formation of 
the Monongahela River Consolidated Coal 
and Coke Company. 

Gilbert C. Simpson died June 8, of a 
hemorrhage from the lungs, in El Paso, 
Texas, where he had gone to purchase an 
assaying and chemical outfit preparatory 
to opening up an office in Chihuahua, 
Mexico. He had for the past year been 
in charge of the ore-buying agency of the 
American Smelting and Refining Com¬ 
pany. Mr. Simpson was a native of Glas¬ 
gow, Scotland, and had been for nearly 
ten years in Mexico as assayer and chem¬ 
ist. He was a member of the American 
Institute of Mining Engineers. 

Walter Grant, civil and mining engineer, 
was drowned the last of May in the Rio 
Grande, near Boquillas, Houston county, 
Texas, where he had gone preparatory to 
building a wagon road in the northern 
part of Mexico for Carlos Moser, of Mex¬ 
ico City. Mr. Grant was born in Liver¬ 
pool, Englan.d, about 37 years ago, and 
had spent the greater part of the last 15 
years in Mexico. Among his more im¬ 
portant works in the republic was the 
construction of the San Diego mill, Santa 
Barbara, Chihuahua, for the Torreon 
Metallurgical Company. 

Societies and Technical Schools 

Michigan College of Mines—This insti¬ 
tution has received an appropriation from 
the State of $4300 for building and equip- 
ing a power plant and $60,000 for a library 
and meteorological building. Professor 
Hood and the class in mechanical en¬ 
gineering are busily engaged in drawing 
up plans and specifications for the new 
power plant. 

American Society for Testing Materials 
—This society held its tenth annual meet¬ 
ing at Atlantic City, N. J., June 20 to 22, 
1907. The meeting was well attended b> 
representative chemists and metallurgists. 
There were interesting and valuable dis¬ 
cussions, in connection with which the 

steel-rail question, which is now absorb¬ 
ing so much attention, was largely in 
evidence. • 

Columbia University Summer School— 
The eighth summer session of Columbia 
University will open July 9 and continue 
until Aug. 17. This is the first time that 
engineering courses have been offered and 
the announcement is made that courses 
will be offered in hydraulics, structural 
and concrete steel, gas engines and ex¬ 
perimental engineering, covering the pe¬ 
riod of six weeks. Frederick A. Goete is 
dean of the Faculty of Applied Science. 

Lake Superior Mining Institute — The 
following circular has been issued by the 
secretary at Ishpeming, Mich.; 

The thirteenth annual meeting of the 
institute will be held on the Minnesota 
Ranges, beginning Wednesday, July 24. 
Local committees are arranging a pro¬ 
gram for this meeting, which will be very 
interesting, and a large attendance is de¬ 
sired. The last meeting on these great 
ranges was held in 1902, since which time 
many new mines have been opened and 
much progress made at the older mines. 
Members are invited to prepare papers 
for this meeting and to send the same to 
the secretary as early as possible, so that 
they can be distributed to members in ad¬ 
vance of the meeting. The paper by Dr. 
B. W. Jones on “Mine Sanitation,” read 
at the last meeting, proved very interest¬ 
ing, and'it is suggested that the matter be 
given further attention at this meeting. 
The subject of sampling ore at mines 
and upper and lower lake docks is receiv¬ 
ing much attention at present, and papers 
should be prepared and brought up at this 
meeting. 

On April 20, 1907, the following circu¬ 
lar lettei was addressed to some of the 
members, and is again presented here¬ 
with, for the information of those not re¬ 
ceiving it: 

“A paper containing biographical sketches 
will be read at the next meeting of the 
Institute by J. H. Hearding, of Eveleth, 
Minn. May I ask you to send to Mr. 
Hearding any biographical data that you 
may have concerning any of the old 
settlers or prominent men of the Lake 
Superior district who have been con¬ 
nected with the mining industry, or with 
its development in a commercial or busi¬ 
ness way? We desire to make this paper 
as full and complete as possible and wish 
the sketches to bring out the work and 
the history of the subjects. It will of 
necessity be rather brief and on account 
of limited space may have to be con¬ 
densed to some extent; but we desire to 
include in the biographical sketches all 
data that will be interesting to the general 
public. This paper will be a very inter¬ 
esting feature in connection with our 
work in the Lake Superior field and a fit¬ 
ting tribute to the pioneers of this dis¬ 
trict who contributed much to its present 
success. An early compliance will greatly 
oblige.’’ 

Industrial 

1 he offices of the Allis-Chalmers Com¬ 
pany at Seattle, Wash., G. W. Pulver, 
district manager, have been moved to No. 
115 Jackson street. 

The Cutler-Hammer Manufacturing 
Company, Milwaukee, Wis., has pur¬ 
chased the business of the Wirt Electric 
Company, Philadelphia, Penn., and will 
continue the manufacture of Wirt appara¬ 
tus in addition to its own line of electric 
controlling devices. 

Trade Catalogs 

Receipt is acknowledged of the follow¬ 
ing trade catalogs and circulars; 

Buffalo Forge Company, Buffalo, N. Y. 
Buffalo Electric Disk Wheels. Pp. 4, il¬ 
lustrated, paper, 3^x7 in. 

American Rotary Tunnel Machine and 
Development Company, Denver, Colo. 
Tunnclology. Pp, 35. illustrated, paper, 
Hxii inches. 

The Green Fuel Economizer Company, 
Matteawan, N. Y. Bulletin 105. On dry¬ 
ing brick and tile. Pp. 16, illustrated, 
paper, 6x9 in. 

Blaisdell Company, 334 Pacific Electric 
Building, Los Angeles, Cal. Catalog G. 
The Blaisdell Pressure Filter. Pp. it,’ 
illustrated, paper, 6x9 inches. 

Keystone Driller Company, Beaver 
Falls, Penn. Catalog No. 2B. Keystone 
Percussion Core Drills. Pp. 19, illus¬ 
trated, paper, 8j^xiij4 inches. 

Pittsburgh Coal Washer Company, 
Pittsburg, Penn. Engineers and Con¬ 
tractors Complete Coal Washeries, Coal 
Tipple Equipments. Pp. 32, illustrated, 
paper, 6x9 inches. 

C. W. Hunt Company, West New 
Brighton, S. I., N. Y. Pamphlet No. 073. 
An introduction to the general line of 
machinery manufactured by the company. 
Pp. 32, illustrated, paper, 3’j4x6 in. 

Stromberg-Carlson Telephone Manuac- 
turing Company, Rochester, Ill. Quality 
apparatus. Pamphlet No. i. Series and 
bridging dry battery wall telephones. 
Pamphlet No. 2. Central energy portable 
desk telephones. Pp. 10, illustrated, paper, 
3x6 in. 

Construction News 

Tolland, Colorado—The Union Ex¬ 
ploration Company will install an air 
compressor plant at the Gold Run prop¬ 
erty. New Yorkers are interested and D. 
L. Webb, Equitable Building, Denver, 
Colo., is agent. 

Idaho Springs, Colorado—The Stanley 
Consolidated Gold Mines Company in¬ 
tends to erect a large and modern con¬ 
centrating plant on its property on Cleat- 
Creek. A. G. Brownlee, Idaho Springs, 
Colo., is manager. 
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Special Correspondence from Mining Centers 
News of the Industry Reported by Special Representatives 

at Denver, Salt Lake City, San Francisco and London 

REVIEWS OF IMPORTANT EVENTS 

San Francisco 

June 19—The P. B. Steifer Mining 
Company which is operating a drift mine 
at Magalia, Butte county, has been 
troubled with water in the gravel channel 
and is about to install a large electric 
plant to furnish power to be used in 
working the mine. On the west branch 
of the Feather river, about one and a 
quarter miles above Magalia bridge and 
about 100 ft. below the mouth of Empire 
gulch a power plant will be erected that 
will supply all the power and lights 
needed to operate the mine. The water 
will be taken from the river several hun¬ 
dred feet higher up, and will be conveyed 
to the plant in a 3-ft. pipe, and will have 
a 66-ft. fall. After being used through 
the power-house the water will be turned 
back into the river, so that none will be 
wasted, and corporations will not be de¬ 
prived of what is due them, it is claimed. 
The plant will be of the twin or two-unit 
style and will develop 400 kw. or 600 
horse-power. 

The California & Massachusetts Cop¬ 
per Mining Company, operating the Tom 
Head mine, Tehama county, has prepared 
designs for a smelting plant, which man¬ 
ager N. E. Guyot expects will shortly 
be installed. The plant is designed 
for a capacity at the present time 
of 300 tons per day and is so ar¬ 
ranged as to be enlarged in the future 
by units of 300 tons capacity each. The 
furnaces are similar to those used by the 
Anaconda Company, United States Min¬ 
ing Company, Balaklala Company, and at 
other modern plants. The entire plant is 
electrically driven, the current being furn¬ 
ished by a generating station, operated by 
water and located near the river. The 
smelter and blower-room buildings will 
be steel structures and the power plant 
will be concrete and steel building. The 
smelting plant will be located on a gradu¬ 
ally sloping site in order to facilitate the 
handling of materials into the .plant and 
the disposal of slag. 

E. M. Hamilton, defendant in a suit 
brought by the Big Three Mining Com¬ 
pany of Kern county to gain possession 
of overlapping mineral claims in Kern 
county, has by the verdict of a jury, 
won every point in his contentions. 
Hamilton located the claims nine years 
ago, and a negro named Graves lo¬ 
cated joining and overlapping claims 
which were later sold to the Big Three 
Mining Company. 

The Sierra Exploration and Mining 
Company has been organized with O. L. 

Hoese as superintendent to develop what 
is known as the Home group of mines, 
consisting of six claims situated two and 
a half miles west of Sisson in Siskiyou 
county. A gang of men has already 
started to work. The original locators 
prospected these claims thoroughly de¬ 
voting three years to the work. They 
have made seven openings to determine 
the character and extent of the ore. A 
wagon road that connects with the main 
road to Sisson has been completed and 
negotiations with the Northern California 
Electric Light and Power Company to 
furnish electric power (which will be 
converted into compressed-air power) 
have been concluded. 

The big stone quarries operated at 
Rocklin, Placer county, are in danger of 
being tied up despite the granting of the 
demands of the quarrymen for increase 
of 25c. a day. The quarrymen have been 
receiving $2.75 for eight hours and their 
demands for an increase have been 
granted by nearly all the companies 
operating. It is with the stone cutters 
that the trouble is anticipated. This 
branch is now receiving $4.50 for an 
eight-hour day. It is known that the men 
intend to ask for an increase of a dollar 
per day before the next pay-day. It is 
the sentiment that this request will not be 
granted without a contest. 

Large numbers of prospectors who have 
been over the Nevada fields are flocking 
into the country about Victorville, San 
Bernardino county. A number of good 
mines are being opened up. The Side¬ 
winder, the oldest mine in the district, 18 
miles north of Victorville, has a mill run¬ 
ning. Several other mines will have mills 
running next fall. The Gold Eagle has 
already started its mill. There are other 
active properties in Ord Mountain district 
northwest of Victorville; and at Copper 
mountain six miles north. Some gold 
properties are being opened near the 
Dixie hills, 15 miles north of Victorville. 

The Vulcan group, lying between the 
Balaklala and Shasta King mines, Shasta 
county, will soon be the scene of in¬ 
teresting activities. This property was 
formerly owned by William T. Shaw, its 
discoverer, and J. R. Lyle. Some months 
ago the Vulcan Stock Company was 
formed and the stock offered for sale and 
the company had no difficulty whatever in 
raising by this means a development fund 
of $50,000. A wagon road to the mine 
will be. finished in a few weeks, when 
actual development will begin. 

The Klau quicksilver mine, in San Luis 
Obispo county, closed down recently. 

Salt Lake City 

June 19—The shareholders of the Bing¬ 
ham Central and Bingham Standard Cop¬ 
per companies have ratified the action of 
the directors in arranging for a coalition 
of interests and the organization of a 
new corporation to be known as the Bing¬ 
ham Standard Copper Company. The 
capitalization will be 1,000,000 shares, out 
of which 400,000 shares will be divided 
among shareholders of the Bingham Cen¬ 
tral, an equal number going to share¬ 
holders of the Bingham Standard Cop¬ 
per and the balance placed in the treasury. 
Samuel Newhouse will be president. 

The second section of the new concen¬ 
trating mill of the Utah Copper Company, 
at Garfield is in commission, each section 
treating 500 tons of ore daily. The Cop- 
perton mill of the same company is treat¬ 
ing an average of about 900 tons of ore 
daily. 

The old Dyer mine in Uintah county, 
which is equipped with a small smelting 
plant and has produced considerable cop¬ 
per ore, has for the second time passed 
into the hands of John C. Gates, of Mil¬ 
waukee. Several years ago he bought the 
mine at auction for $63,000 and later dis¬ 
posed of it to the Uintah Copper Summit 
Mining Company. For the greater por¬ 
tion of the past few years it has been 
idle. It was supposed until recently that 
the property had been optioned to the 
Colorado Fuel and Iron Company, but 
such seems not to have been the case. 

The litigation which has been pending 
in Utah courts for the past ten years be¬ 
tween the Grand Central and Mammoth 
Mining companies is still unsettled. In 
the district court at Nephi, the case will 
receive attention during the coming week. 
The case has been twice tried in the dis¬ 
trict court and in each case a verdict was 
rendered in favor of the Grand Central. 
The Supreme Court of the State affirmed 
the decision of the lower court and the 
case now comes up to determine the 
amount of damages the plaintiff is en¬ 
titled to. The suit arose over a question 
of apex. 

Jesse Knight and associates, of Provo, 
have secured control of the Sioux Con¬ 
solidated mine in the Tintic district. The 
company has been re-organized and the 
capital stock increased to one million 
shares. It owns six patented claims. Sen¬ 
ator Reed Smoot, of Provo, is president. 

Dividends have been posted for pay¬ 
ment on June 20, by the following 
Tintic mining companies: Grand Cen¬ 
tral, $10,000; Beck Tunnel Con., $40,000; 
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Colorado, $40,000; Lower Mammoth, 
$9500. The directors of the Utah mine at 
Fish Springs have posted the usual 
monthly dividend of 3 cents a share, or 
$3000. 

The United States Smelting, Refining 
and Mining Company has completed the 
installation of its new bag house system for 
the collection of flue dust and eradication 
of the smoke and fume evil and is in 
successful operation at the Bingham 
Junction smelter of that corporation.- 

Denver 

June 21—The Golden Cycle Mining 
Company, in order to secure payment of a 
bond issue of $1,000,000, has gfiven a trust 
de^d for that amount, to the International 
Trust Company, of this city,, covering the 
mines in the Cripple Creek district, and 
the reduction works at Colorado City. 
There are 1000 bonds of $1000 each, bear¬ 
ing interest at 6 per cent., and payable in 
five years. 

The contractors for the construction of 
the new Cripple Creek drainage tunnel, 
have already thrown up the contract and 
the drainage tunnel company, consisting of 
the mine owners who have subscribed to 
it, will go on with the work. The rock 
proved so hard that in five days the best 
efforts advanced the breast only 18 ft, 
whereas the contract required driving an 
average of 10 ft. daily. It is understood 
that the tunnel committee will pay for the 
work done, less 25 per cent forfeit. 

Within a short time the enormous dump 
of the Portland Gold Mining Company, at 
Victor, will be shipped to the reduction 
works at Colorado Springs, which is made 
possible by the reduction of freight 
charges on low-grade ore. Possibly, the 
Stratton Independence dump will also be 
shipped, the aggregate of the two com¬ 
panies being about 750,000 tons of ore, 
running about $5.50 per ton. 

On account of the additional trouble in 
handling the ore twice, the railroad com¬ 
panies have notified the managements of 
the sampling works, of an extra charge of 
20 per cent, for hauling Cripple Creek 
ores, sampled in the district. 

The largest cave-in ever known to have 
occurred in this vicinity, occurred a few 
days ago, when about 10,000 tons of dump 
rock fell a distance of 400 ft. in the old 
Anna Lee workings of the Portland prop¬ 
erty. No work has been done there for 
some time. 

The tungsten fields of Boulder county 
are keeping up a good production. Last 
month nearly $100,000 worth of ore was 
shipped, of which about one-half came 
from the Wolf Tongue property. 

Work on the construction of a new 
matte smelter, at Lake City, under the di¬ 
rection of Nelson Hopper, president of 
the Lake City Mining and Smelting Com¬ 
pany, has begun. At first the capacity will 
be 75 tons daily. 

Secretary James F. Callbreath, Jr., of 
the American Mining Congress, has issued 

the call for the tenth annual session, 
which is to be held at Joplin, Missouri, 
November ii to 16. 

The acting Secretary of the Interior 
has restored to the public domain for en¬ 
try, about 80,000 acres in the Durango dis¬ 
trict, and about 225,000 acres in the Santa 
Fe district in New Mexico. 

During the first five months of the cur¬ 
rent year mining companies operating in 
the Cripple Creek district have paid divi¬ 
dends to the extent of $522,755. This does 
not include the profits realized by close 
corporations or leasers. 

London 

June 15—A year ago I gave some in¬ 
formation in this column of the satisfac- 
factory state of the Scottish shale oil in¬ 
dustry, and mentioned how, with modern¬ 
ized plant, the producers were well able 
to meet the competition of the standard 
oil trust. This year the Scottish com¬ 
panies are doing even better. The reports 
of the four chief companies show, in every 
case, that the profits have increased. The 
four companies are the Broxburn, Pumph- 
erston. Young’s, and the Oakbank. The 
Pumpherston has made the largest profit 
and the largest increase, having made a 
gross profit for 1906 of £116,046 as com¬ 
pared with £94,515 in 1905. The aggre¬ 
gate gross profit of the four companies 
was £342,664 in 1906, as compared with 
£314,492 in 1905. 

The nineteenth annual report of the 
Burma Ruby mines has just been pub¬ 
lished. The report for the twelve months 
ended Feb. 28 shows a profit of £21,978, 
of which £6818 goes as royalty to the 
Government of India, leaving a divisible 
profit of £15,150. Out of this a dividend 
at the rate of 5 per cent., absorbing 
£14950, has been paid. During the year 
1,890,944 trucks of ruby earth were 
washed at a cost of 7.7 pence per truck, 
which is a slightly lower cost than last 
year. The washing w-as divided between 
five mills, each of which has two main 
pans and a safety pan. The construction 
of the Magok drainage tunnel progresses 
favorably, and 4000 ft. of it have al¬ 
ready been driven. The remaining 1400 
ft. should be finished by the end of the 
present year. The company is addressing 
a petition to the Indian Government ask¬ 
ing for a reduction of the royalty. Up to the 
present the government has received three 
times as much in royalty as the share¬ 
holders have received in dividends. The 
government gets 30 per cent, of the net 
profits and the fact that the government 
has received more profits than the share¬ 
holders, is explained by the expenditure 
of large sums of money out of net profit 
on the improvement of the conditions at 
the mines. 

The boom in smokeless semi-coked coal 
continues. Following on coalite, and the 
Scottish smokeless Coal Syndicate’s pro¬ 
duct, which so far has no fancy name. 

comes “Carbo,” which is being placed on 
the market by the Gas Light and Coal 
Company, the organization which supplies 
most of London with illuinating gas. 
It is being sold at 23s. 4 ton. At this time 
of year best bituminous coal is sold in 
London at about 25s. a ton. In appear¬ 
ance “Carbo” is very like “coalite.” 

Johannesburg 

May 27—The general strike that has 
been declared by the Transvaal Miners’ 
Association is probably the most destruc¬ 
tive strike from the men’s point of view 
ever started. The trouble began at the 
Knights Deep mine. Although most of the 
miners on this property were non-union 
men, the Miners’ .Association saw an op¬ 
portunity for a master strike, so the cause 
of the Knights Deep was taken up. .At 
first they succeeded in bringing out sev¬ 
eral mines on a sympathetic strike, but 
there were many setbacks, and in order to 
liven things up the executive committee 
ordered a general strike of all under¬ 
ground employees of mines affiliated with 
the Chamber of Mines. The proclama¬ 
tion has met with e.xtraordinary success, 
and today every mine affiliated to the 
Chamber of Mines is affected by the 
strike. 

One group, however, is exempt from 
the disturbance. .All the mines controlled 
by J.‘ B. Robinson, which are not affiliated 
to the Chamber of Mines, are unaffected 
by the strike. 

There are hundreds of men. principally 
Africanders, who have .been longing to 
get work on the Rand, and who will now 
jump into the vacant jobs, in spite of in¬ 
timidation. These men are willing to 
work for less than half what the labor 
aristocrats demand for their services. 
They are of course, untrained, but being 
eager and intelligent, it will not be long 
before they can be “licked into shape.” 
Many recruiters are out among the Boers, 
and before long there will be enough 
white labor to replace the malcontents. 
This breaking in of raw farm lalxir will 
disorganize the mines for awhile, and no 
doubt stamps will be hung up, but the 
ultimate result will be beneficial to the min¬ 
ing industry. It is felt that a great improve¬ 
ment will be made if the white laborers, 
born and bred in this country, are used 
in the mines. They do not intend to 
leave South Africa, and all their earn¬ 
ings will be spent here. The Boer 
leaders have pointed out to their people 
what a great chance is offered them, and 
the Dutchmen are steadily coming to the 
mines for employment. 

Hardly any stamps have been hung up. 
Every effort is being made to keep the 
mills running. Managers, surveyors, 
samplers, office men, etc., are now in the 
mines superintending the work which the 
strikers left. Chinese and Kafirs are now 
so efficient that they do not require much 
supervision. Every precaution is being 
taken to prevent acts of violence. 
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Mining News from All Parts of the World 
New Enterprises, Installations of New Machinery, Development of 

Mines and Transfers of Property Reported by Special Correspondents 

THE CURRENT HISTORY OF MINING 
Alabama 

Walker County 

McCollum—These coal mines have 
been purchased by the Yolande Coal and 
Iron Company. 

Kelso Mining and Manufacturing Com- 
pany—This company, James Kelso, of 
Jasper, general manager, has leased 700 
acres of coal lands about seven miles 
south of Jasper, and, it is reported, will 
construct a railroad 12 miles long, for 
the shipment of coal. 

Arizona 
Yavapai County 

Knight Copper Company—This com¬ 
pany has been organized by Humboldt 
men to take over a group of copper claims 
near that place. The group consists of 
five claims. Although little work has 
been done there is an excellent showing. 
The ledge is from 10 to 25 ft. in width 
having a porphyry hanging wall and 
schist for the foot. Development work 
has been started by the new company. 
The property W'ill be equipped with ma¬ 
chinery in a short time. 

Xczv England-Ari-zona Gold and Cop¬ 
per—This company is installing a new air 
compressor and w’ill change from hand 
work to machines. Its shaft has reached 
a depth of 240 ft. Considerable ore has 
been exposed. 

Proposed Smelting Works—J. W. Boil- 
eau has secured from the City of Prescott 
a grant of an additional 80 acres of land 
upon which to construct his proposed 
smelter. The terms of the grant are such 
that construction work must be started 
and prosecuted within six months from 
the time of the grant. The site as now' 
proposed contains 160 acres. 

Starlight Group—This group of mines, 
situated in the Weaver mining district, 
has been taken under bond and lease by 
William F. Whitney, of Wallingford, 
Conn. The original owners, Genung & 
Scott, have reached a depth' of 140 ft. 
The ledge is strictly gold-bearing, and will 
permit of recovery by amalgamation. 

Storm Cloud—These mines are being 
operated by the H. J. Beemer Company, 
one car of ore being shipped each day 
to the Humboldt smelter. Most of the 
ore shipped is taken out in development 
w’ork. 

California 
Amador County 

Kennedy Mill and Mining Company— 
The pipe-line for delivering fuel oil from 

Martell depot to this mine at Jackson has 
been completed. The oil flows readily to 
the tanks at the mine and no trouble has 
been experienced. 

Butte County 

Chrome Iron—Deposits of this mineral 
have been found on Middle Butte creek 
by S. E. Starrett, of Oroville. Assays 
show 55 per cent, chrome and 5 per cent, 
nickel. 

Calaveras County 

Mooschead, Water, Power and Mines 
Company—This New York company has 
purchased from E. C. Rigney and Thomas 
Thorkeldsen the Moosehead claims ad¬ 
joining the Sheepranch quartz mine, 12 
miles from San Andreas. The claims are 
patented and cover a large area. The 
company owns 15 miles of ditches and has 
options on dams and reservoir sites, and 
has a bond on the San Antonio ditch sys¬ 
tem. The company is now hydraulicking 
with two giants. 

El Dorado County 

Woodside-Eureka—At this mine, 
Georgetown, high-grade ores are being 
found at a depth of 170 feet. 

Fresno County 

Florence Mack Mining Company—At 
this quicksilver mine, 25 miles from Coal- 
inga, 1500 tons of ore are on the dump. 
A new shaft has been sunk 200 ft. deep. 
The company has decided to continue its 
lease on the mine for two years more. 

Inyo County 

Dunlap—At this mine, W. G. Scott 
superintendent, the ledge is 4 ft. wide in 
the tunnel and it is thought that the pay 
shoot has been struck earlier than ex¬ 
pected. 

Greenwater—Through the inability of 
Nash and Wallace to meet the $75.ooo 
payment on May 24, Arthur Kunze, orig¬ 
inal locator of Greenwater and the 
Schwab mine, again becomes the owner 
of TOO claims and properties in this dis¬ 
trict, including the Greenwater and Grand 
Central groups. 

Southern Belle Mining Company—The 
miners on the 400-ft. level of the Bullion 
claim have cut through 30 ft. of ledge 
matter. The middle shaft now' being sunk 
is to go to 500 ft. and 1000 ft. of drift 
will connect it with the Bullion workings. 

Kern County 

Silver—J. E. Miller and associates, 
while prospecting in the Indian Creek 

section, 30 miles from Bakersfield, have 
located a large vein of silver ore, which 
they have named the Eureka. 

Mariposa County 

Geneva Gold Mining Company—This 
company has begun operations under 
management of R. W. Frierson. Tools, 
timbers, etc., have been shipped in and a 
steam boiler, hoist and pumps are on the 
way. 

Yosemite Consolidated Gold Mining 
Company—This company, of which O. S. 
Williams, of Los Angeles, is president, 
has purchased 22 claims comprising 440 
acres at Horseshoe Bend, on the line of 
the new Yosemite Valley railroad. An 
electric power plant and a 20-stamp mill 
are to be installed. 

Nevada County 

Lincoln—At this mine on the Cooley 
ranch, Canada hill, a hoist is to be erected 
which will permit the company to sink 
the shaft 200 ft. deeper. 

Mistletoe—This mine at Rough and 
Ready, formerly owned by Clifford Gra¬ 
ham, has been transferred to a new com¬ 
pany, composed by L. M. Clark, F. M. 
Spaulding, M. Clark, I. C. Lindley and 
Henry Goering. 

Niagara—A new hoist has been installed 
at this mine by the new management, and 
another pipe line is being finished. 

Town Talk—This property at Grass 
Valley, between the Idaho, Maryland aqd 
Empire mines, has been bonded by L. C. 
Heler, who intends organizing a com¬ 
pany to develop it. 

Young America — Robert Kemp, the 
principal owner of this mine at French 
Corral, is making arrangements to work 
it on an extensive scale. 

Placer County 

Gold Blossom—Manager Bnct, of this 
mine ai Ophir, is opening the 200 and 
400 levels. 

Herman—Superintendent Sherwin ad¬ 
ded 5(1 men to the force last week and will 
put on 5c more when he can get them. 

Lpst Emigrant—This mine near Sum¬ 
mit, owned by F. L. Heath and others, is 
to be reopened by Wm. H. Bray and other 
men from Nevada, who intend to put up 
a lo-stamp mill and employ 20 men at the 
start. 

Southern Cross—This mine at Towle 
has been started and a new lo-stamp mill 
has. beer ordered, to be operated by elec-* 
trie power. 
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White Oak—As soon as the legal differ¬ 
ences with the Mayflower are settled, 
Peter Crary will start up this old mine. 

Plumas County 

Nevada-Plumas—High-grade ore has 
been struck in this property at Beckwith. 
A long tunnel is being run to crosscut the 
vein at depth. 

San Bernardino County 

Tungate and Caldwell — Work on an 
extensive scale has commenced on this 
mine, adjoining the Cracker jack Gold 
Mining Company’s property on the north. 
The shaft will be sunk 200 ft. at once. 

Siskiyou County 

Arbuckle and Temple—This mine, near 
Callahan, has been sold to men from Eu¬ 
reka, Humboldt county, and F. H. Heinze 
has beer selected as superintendent. A 
mill will be erected. 

McFadden and Chapman — Work has 
been resumed on this mine at Mill Creek, 
near Callahan. 

Dr. Maggi — The first carload of ore 
from this mine has been hauled to the 
railroad and shipped to the smelter at 
Kennett. 

Yellow Butte Copper Mining Company 
—This company has been organized to 
open and work the Yellow Butte mine on 
the east side of Hay Stack mountain. The 
officers are: W. P. Veuve, of San Jose, 
president; J. D. Ball, of San Juan, San 
Benito county, secretary; L. D. Ball, of 
Yreka, superintendent A hoist and other 
machinery have been ordered. 

Colorado 
Land-fraud Arrests—Ten prominent 

citizens of Colorado were arrested June 
24, charged with conspiracy to defraud the 
Government under the coal and timber 
land law. Those arrested are: John B. 
McMillan, Robert Forester, chief geolo¬ 
gist of the Denver & Rio Grande Rail¬ 
road; Otis B. Spencer, formerly clerk of 
the District Court; F. W. Keitel, a coal 
operator in Routt county; John A. Por¬ 
ter, formerly president of the Porter Fuel 
Company; Edgar M. Briggs, president, 
and John J McGinnity and Charles D 
McPhee, directors of the New Mexican 
Lumber Company; Alex Sulenberger, 
president of the Pagosa Lumber Com¬ 
pany. and Charles H. Freeman, of Pagosa. 

All were arraigned before United States 
Commissioner Sanford H. Hinesdale and 
held in $5000 bond each. The grand 
jury indicted 73 persons in all, represent¬ 
ing six States. 

Boulokr County 

Coal Mining Company—Denver and 
West Virginia capital is interested in the 
purchase of 160 acres of coal land, and 
lease of 240 acres, situated near Lafayette. 
The mines are to be equipped for a daily 
output of 1500 tons. 

Clear Creek County 

Golden Glory Tunnel Mining Company 
—Denver and eastern capitalists are in¬ 
terested in driving a tunnel into Saxon 
mountain, below Georgetown, and are 
figuring on installing an air compressor 
plant and drills. A. A. Arbuckle, of 
Georgetown, Colo., is manager. 

Inspiration Mines and Tunnel Company 
—Nebraska, Iowa and Colorado capital¬ 
ists propose to drive a parallel tunnel 
from Gilson gulch to cut the mines of that 
section as well as others in Gilpin county. 
Electric power will be used. J. J. Hoban, 
Idaho Springs, is manager. 

Stanley Mining and Milling Company— 
The Hyland mill and water rights on 
Clear Creek, have been purchased by this 
company and the water rights will add to 
the power resources. A. G. Brownlee, 
Idaho Springs. Colo., is manager. 

Gilpin County 

Free Gold Group—This group in the 
Perigo district has been sold to F. A. Bur¬ 
nell, of Denver, for a consideration of 
$22,000. Development work will be ex¬ 
tensive. 

Keystone—Denver and Eastern capital 
is interested in the purchase of this prop 
erty from J. C. Jenkins, Central City. 
Heavier machinery is to be installed, and 
A. J. Smith, Central City, Colo., is to be 
superintendent. 

King Bee—Southern capitalists are in¬ 
terested in starting up the Clifton Bell 
group, in Russell district, with A. H. Hel¬ 
ler, Central City, as manager. Machinery 
is to be installed, and the company will 
develop the holdings through the New- 
house tunnel. 

Saratoga Mining, Smelting and Reduc¬ 
tion Company—Articles of incorporation 
of this company have been filed showing 
$1,000,000 capital. The officers are : Pres¬ 
ident and general manager, John Owen. 
Idaho Springs; secretary and treasurer, 
H. T. Rogers, New York City. The cor¬ 
poration has been formed for the purpose 
of purchasing the Saratoga group of nine¬ 
teen claims situated in Russell district, as 
well as other property, the option on the 
Saratoga calling for $500,000. 

Vigilant Mining Company—Denver 
and Eastern people are interested in the 
purchase of the Mabel tunnel property in 
Russell district, and machinery is to be in¬ 
stalled. Robert Denton, Central City, 
Colo., is manager. 

Lake County—Leadville 

Best Friend—This property, upper Big 
Evans gulch, has been worked steadily 
during the winter and considerable ore is 
ready to be shipped whenever the roads 
become passable. The ore is found in a 
fissure vein which averages 3 ft. wide and 
contains gold and silver. 

Cleveland — Drifting north and south 
from the bottom of the shaft, South 
Evans, is proceeding satisfactorily and the 

streak of ore followed runs well in gold. 
Winnie, the adjoining property to the 
south and owned by the same company. 
New Monarch Mining Company, is still 
producing an average of four carloads of 
high grade ore. The property also pro¬ 
duces 1200 tons per month of medium- 
grade ere. 

Damascus Mill—The experimental stage 
at this plant has been passed, and it is the 
intention of the company to enlarge the 
plant and also to install a wet process for 
the treatment of the low-grade ores of 
the camp. 

Dinero Tunnel—The tunnel. Sugar Loaf, 
IS approaching the loo-ft. point and it is 
expected that several veins will be cut in 
the next 200 ft. The Bartlett claim in the 
same district is shipping high-grade ore. 
The company is making preparations to 
sink the shaft deeper. 

Litth Jonny — This property, Breece 
hill, continues to yield rich ore in several 
parts of the mine. A set of lessees on 
No. 4 shaft at the 900-ft. level recently 
took out 63lb. of ore that netted 33 lb. 
10 oz. pure gold. From other parts of the 
mine lessees are shipping good ore 
.amounting to 8000 tons per month. 

Louisville — This property. Iron hill, 
is being worked from the Yak tunnel, a 
lateral having been run from the main 
tunnel, cutting the shaft at a depth of 600 
ft. Electrical machinery was installed 
and the present work is being carried on 
150 ft. below the tunnel level; 75 tons 
daily ot lead and iron sulphides are being 
‘‘hipped, and the output could be doubled. 

Weston Pass — Several properties in 
this section will resume operations this 
summer, among them being the Ruby and 
Colin Campbell. Both have good bodies 
of lead: extensive development will be 
carried on. The section is eight miles 
directly south of Leadville. 

Routt County 

Oil—California capitalists have formed 
a company with a capital of $1,500,000 to 
sink for oil, and are arranging for the 
purchase of the Milner tract, near Steam¬ 
boat Springs. A. E. Lea, of Los Angeles, 
Cal., is at the head of the syndicate and 
the headquarters of the company is to be 
at Steamboat Springs. 

Georgia 
Murray County 

Iron Mountain Mining Company—This 
company, organized in Atlanta, has ac¬ 
quired large deposits of iron and man¬ 
ganese ores in Murray county and will 
erect washeries and build a branch road 
to its mines. 

Kentucky 
Bell County 

Black Raven—These coal properties at 
Four Mile have been leased to Crawford 
S’. Company, a new corporation, of which 
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W. M. Nixon, general manager of the 
Brushy Mountain mines, Tenn., is presi¬ 
dent. The daily output of the Black Ra¬ 
ven is about 300 tons of domestic coal. 

Knox County 

Black Hawk Coal Company—This com¬ 
pany has been organized in Middlesbor- 
ough with a capital stock of $30,000 to de¬ 
velop coal deposits about nine miles from 
Artemus, said to be the Dean seam. The 
officers include John Howard, Charles I. 
Dawson and E. P. Nicholson. 

Louisiana 
Calcasieu Parish 

Jennings Heywood Oil Corporation— 
This company has two new wells in the 
old portion of the field producing 500 bbl. 
daily. 

Crowley Oil and Mineral Company— 
This company has paid the seventeenth 
dividend of 10 per cent, on a capital stock 
of $200,000. 

Caddo Parish 

Hughes Hunte"—This well, Shreve¬ 
port, came in May 23, at 2170 ft., and is 
flowing 100 bbl. daily. Ten big gassers, 
having an estimated daily capacity of 
125,000,000 ft., have been completed in 
this field. Some of the gas is being sold 
at Shreveport at 25 cents per thousand to 
private consumers, and 10 cents per thou¬ 
sand to manufacturers. The gas will 
eventually be piped as far west as Fort 
Worth, Tex. 

Michigan 
Houghton County—Copper 

Centennial—Work is approaching the 
mineral in the No. 2 shaft. Fifteen addi¬ 
tional drills have been put in operation. 

Hancock—The annual meeting held in 
the office of the company at Hancock re¬ 
sulted in the election of the following; 
J. D. Cuddehy, James Hoatson, Thomas 
Hoatson, S. B. Harris and A. F. Rees. 
Parts for the new hoisting engine for the 
new shaft are being received. 

Montana 

Butte District 

Anaconda—The shaft on the. High Ore 
is 2830 ft. deep, and is going 45 deeper, 
after which no more sinking will be done 
for some time. The odd 75 ft. will be a 
sump. Sinking at the St. Lawrence was 
resumed at 2100 ft: Drifting in the vein 
of the Anaconda mine at the 2200-ft. 
level continues, but at the 2400-ft. level 
it will be necessary to supply air before 
further work can be done. This will con¬ 
sume about two months. 

Boston S' Montana—The shaft of the 
West Colusa, bound for the 2000-ft. mark, 
is down nearly 1700 ft., and the Mountain 
View shaft is sinking from the i8oo-ft. 

level to connect with the 2200-ft. level of 
the High Ore. The company is'shipping 
nearly 3500 tons of ore a day, the capa¬ 
city of the smelter. It is doing consider¬ 
able development work for Coalition in 
Minnie Healey and Tramway ground. 

Coalition—The company is increasing 
its advantages and is maintaining a pro¬ 
duction of nearly 1800 tons a day. This 
output will probably not be augmented 
much until Jan. i, when the new shaft on 
the Tramway will be in use and new ter¬ 
ritory opened in the Rarus, Cora and 
Minnie Healey. At the 1300 and 1400-ft. 
levels of the latter great bodies of high- 
grade ore have been blocked out recently. 

Dazns-Daly—The company claims to 
have ore in the Thomas vein cut by way 
of the i8oo-ft. station of the Original, but 
none of it has been raised to the surface. 
Development continues on all claims. 

East Butte—The president of the com¬ 
pany reports the discovery of ii ft. of 
copper ore of fair grade at a point about 
130 ft. north of the 400-ft. station of shaft 
No. II, and says the vein in the bottom of 
No. I is still strong and productive. 

La France Copper—According to the 
report of this company to the assessor for 
taxation purposes, the daily production 
for 360 working days of the year ended 
May 31, was 95J4 tons of ore, the total 
being 34,336 tons, 3J^ tons a day more 
than during the previous year. The total 
net earnings for last year were $151,012, 
$1027 greater than the previous year. La 
France, is a branch of United Copper. 

New Work—The Butte & London shaft 
is 1030 ft. deep, and a station is being cut 
at 1000 ft. Amazon-Butte is 400 ft., and 
is preparing to crosscut its veins north 
and south. Butte & Bacorn is down 1000 
ft. in its Calumet shaft, and will crosscut 
north and south from the bottom. Colusa- 
Leonard Extension is 690 ft. 

North Butte—This month the ore pro¬ 
duction of the company has been as great 
as it has been during any similar period. 
The crosscut north of the i6oo-ft. level of 
the Jessie has advanced 70 ft. since June 
I, which brings it within about 250 ft. of 
the Berlin vein, for which it is driving. 
Shipments aggregate between 1300 and 
1400 tons of ore a day, a large portion of 
which averages from 5 to 7 per cent, cop 
per. 

Nevada 

Esmeralda County—Goldfield 

Atlanta—The shaft is down to the 350- 
ft. level, where a station is being cut to 
prepare for drifting. A large amount of 
cross-cutting and drifting was done on 
the 250-ft. and 300-ft. levels without dis¬ 
closing any very high-grade ore. There 
are indications, however, that the lessees 
will meet with better success at the 350- 
ft. level. 

Consolidated—The mill is being sup¬ 

plied with 75 tons of ore daily. The re¬ 
turns are reported to be excellent. 

Jupiter—The crosscut on the 200-ft. 
level is being extended with the view of 
cutting one of the big ledges outcropping 
at the surface. 

Mohawk—The litigation which for the 
past half year has tied up the Sheets- 
Ish and Kalfus leases, has been settled. 
The lessees have agreed to form a cor¬ 
poration to take over all interests and re¬ 
sume working the leases immediately. 
The management of operations has been 
entrusted to M. C. Ish. 

Mohawk-Florence—The returns from 
recent shipments from the Little Florence 
and Mohawk-Florence mines, amounting 
to 450 tons total $120,000 net. The mines 
are at present shipping between 50 and 
100 tons of ore per day. 

Red Hills—The shaft has been sunk to 
a depth of 230 ft., and will be continued 
to the 300-ft. level before driving is un¬ 
dertaken. 

Simmerone—Crosscuts are being ex¬ 
tended east and west at the 250-ft. level. 
Both are in low-grade ore. 

Velvet—The Bartine and Hassell lease 
at the 300-ft. level, has cut a large body 
of high-grade ore. The vein is believed 
to be a continuation of the rich shoot in 
the Codd lease, in the St. Ives mine. 

Nye County—Bullfrog 

California—The tunnel has cut a vein 
of silver ore giving high assays. Some of 
the assays also yield gold. 

Columbia—A vein of milling-grade ore 
is being developed in the Lucy B. claim 
on this property. 

Gold Bar—A station is being cut at the 
450-ft. level for driving. When it is com¬ 
pleted sinking will be continued to the 
550-ft. level. 

Mayflozver—The machinery for the new 
hoist has all been delivered at the Beatty 
railroad station. 

Mayflower Annex—A large ledge, which 
is apparently an extension of that being 
developed in the Pioneer, has been 
opened by surface trenching. Arrange¬ 
ments are being made to purchase a 
power hoist and sink a shaft on the ledge 
to a depth of 200 ft. 

Montgomery-Shoshone—The new shaft 
has been sunk to the 500-ft. level, where a 
station has been cut and crosscutting 
started. The Shoshone and Polaris work¬ 
ings are now connected, and both are be¬ 
ing worked through the Shoshone shaft 
The new shaft is connected with the old 
main tunnel. 

North Star—The main crosscut has en¬ 
tered a new formation carrying quartz 
stringers and exhibiting indications of the 
approach to an orebody. 

Original—About 50 ft. of drifting is be¬ 
ing done weekly in addition to sinking. 
The West and Pierce shafts have been 
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connected and improved the ventilation of 
the workings. A fair-sized orebody of 
milling grade has been opened in the 
northeast drift from the West shaft. 

Xye County—Manhattan 

Consolidated—The new mill for this 
mine has arrived at Reno and will be for¬ 
warded as soon as the freight blockade is 
raised. 

Giant—A shipment of 5 tons of ore 
from the W^alker lease was made during 
the week. The ore assayed a little over 
$25 per ton. The ledge from which this 
ore was mined was opened up a month 
ago, and is developing well. 

Gold Crater—The returns from a recent 
ore shipment average $100 per ton. 

Gold King—A shaft will be sunk on the 
rich vein on the Uno claim. 

Granny—Shaft-sinking has been re¬ 
sumed from the 200-ft. level, and will be 
continued until the 350-ft. level is reached. 

Nye County—Tonopah 

Ore Shipments—Ore shipments over 
the Tonopah Railroad for the week end¬ 
ing June 13 were: Tonopah Company, 
1242 tons; Belmont, 224; Tonopah Exten¬ 
sion, 220; Montana-Tonopah, 100; Mid¬ 
way, 37; Jim Butler, 30; total, 1853 tons. 
Shipments from Goldfield were 811 and 
from Lone Mountain 30 tons, making a 
total of 2694 tons. In addition the Tono¬ 
pah Company sent 1978, and the Belmont 
1060 tons to the mills, a total of 3038 tons. 

Belmont—The new 60-stamp mill has 
been running steadily on the company’s 
ore during the past two weeks. 

Jim Butler—About 100 tons of high- 
grade ore weekly are being shipped and a 
large amount of ore of milling grade is 
being stacked. 

West End—The new shaft has been 
sunk to a depth of 130 ft., and the usual 
amount of development work ^ is being 
done. During the week a shipment of 40 
tons of high-grade ore was made to Salt 
Lake. 

Pennsylvania 

Anthracite Coal 

District President John Fahy, of dis¬ 
trict No. 9, United Mine Workers, has 
agreed to serve as secretary of the An¬ 
thracite Conciliation Board, to succeed 
William Dettery, who resigned as a mem¬ 
ber of the board. 

The Lehigh Coal and Navigation Com¬ 
pany is electrifying the tow path of the 
canal from Coalport to Weissport, a dis¬ 
tance of four miles, as an experiment to 
demonstrate the advisability of equipping 
the entire length of the canal. 

As the result of a partial report made 
by Professor Louis M. Haupt, consult¬ 
ing engineer to the directors of the 
Trades League, of Philadelphia, the mem¬ 
bers will be recommended to make ship¬ 

ments of coal from the Panther Creek 
district by way of the canal of the Lehigh 
Coal and Navigation Company. Profes¬ 
sor Haupt states that the coal can be sent 
to dealers who have wharfage facilities 
for 15c. a ton less than by way of 
the railroads. 

George M. Christ, of Pottsville, has 
been awarded a contract to build a 
breaker for the McTurk Coal Company; 
at Girardville and also one at Excelsior. 

David D. Randall, mining engineer for 
the Susquehanna Coal Company, was given 
a banquet at Kingston upon his appoint¬ 
ment as superintendent of the Penn col¬ 
liery. of the same company, at Shaft, 
Penn. He was also presented with a gold 
watch by his fellow employees. 

Congressman T. D. Nicholls, president 
of District No. i. United Mine Workers, 
is indignant at Governor Stuart, of Penn¬ 
sylvania, who vetoed the bill, passed by 
the legislature, prohibiting a miner from 
having charge of more than one chamber. 
Mr. Nichols in discussing the action of 
the governor said “Unless the present 
miners’ certificate law can be interpreted 
to mean that a miner cannot have charge of 
more than one w'orking place, then there is 
nothing to prevent the employers from 
employing one miner to have charge of 
several places, as has already been done 
at a colliery in Olyphant and to have the 
laborers mine the coal in some of the 
places and to take care of themselves 
while doing this work.” 

South Dakota 

Men Wanted—Six hundred more 
miners and mill men are needed in the 
Black Hills, owing to the resumption of 
work after the settlement of the strike. 
The fire in the Homestake has been ex¬ 
tinguished and that company will need a 
large number of men. 

Lawrence County 

Branch Mint Mining and Milling Com¬ 
pany—The new mill of this company at 
Galena is nearly completed and 120 stamps 
will be dropping within a short time. All 
the machinery and tanks of this, the larg¬ 
est cyanide plant in the Black Hills, have 
been installed. There are twelve tanks 
6x18 ft.; nine, 7x18 ft.; four, 6x36 ft., and 
one, 6x30 ft., besides 17 tanks, 12x18 ft, 
for the treatment of slimes by decanta¬ 
tion. The building is 86x140 ft and has 
room for five more tanks. The Hoodoo 
shaft is down 400 ft. and there are more 
than 2000 ft. of tunnels crosscutting the 
orebodies. The bins at the mill are al¬ 
ready lull. J. D. Hardin is president of 
the company. 

Texas 

The Texas legislature at its last session 
passed the Gross Receipts Tax, Bill. The 
vigorous fight made by the oil operators 
resulted in many modifications of the ob¬ 

noxious clauses. As passed the crude oil 
producer is only taxed one-half of one 
per cent, on gross receipts; pipe lines, 3 

per cent.; wholesale dealers in refined 
oils, 2 per cent.; tank car lines, 3 per cent. 
Dealers in crude oil (other than actual 
producers) escape all taxation. 

The labor troubles, which have caused 
some annoyance in the Texas fields, have 
been settled. The operators made no 
concessions whatever, and the strike or¬ 
dered by the Oil and Gas Workers’ union 
was a failure. 

The King Crowther Oil Corporation 
has been reorganized and revived. This 
company received hundreds of thous¬ 
ands of dollars from Eastern invest¬ 
ors in 1902, and then was placed in 
the hands of a receiver. The location of 
its Texas wells( it claims 15 proved wells,, 
capacity not stated) is about 60 miles 
south of San Antonio. Apparently no 
effort is being made to sell stock in Texas 
and Eastern investors can readily learn 
what operators here think of its property 
and its methods. 

Field operations in the coastal field 
were quiet in May, only 54 wells being 
completed, of which 45 were producers, a 
decline of 37 wells compared with April. 

The May production declined about 
90,000 bbl. The gross output was 1,351,- 
000 bbl., and the consumption 1,750,000 
bbl., leaving stocks of crude at 5,870,000 
bbl. The Security Oil Company and the 
Gulf Refining Company used Glenn crude 
in some of their stills, so that the refinery 
consumption of Texas crude decreased 
about one-third. The Batson field showed 
an increased flow, while all other fields 
declined. Part of the decrease was occa¬ 
sioned by excessive rains flooding the 
fields. 

The crude oil market is very firm, and 
in many cases fuel oil is bringing $1.05 to 
$1.10 f.o.b. on cars. The Standard Oil 
Company is out of the market, prices be¬ 
ing too high for their use to ship to East¬ 
ern points. 

The May output of the various fields 
and current credit balance prices are as 
follows: Batson, 216,000 bbl., 86 cents; 
Humble, 312,000 bbl., 90 cents; Saratoga, 
210.000 bbl., 86 cents; Sour Lake, 211,000 
bbl., 86 cents; Spindletop, 114,000 bbl., 88- 
cents; and Jennings, 270,000, 80 cents. 

Utah 

Beaver County 

Frisco Contact—Work at this property 
has been retarded by the .'carcity of 
miners. 

Newhouse Mines and Smelters—The 
mill of this company is handling an aver¬ 
age of 800 tons daily. Additional crush¬ 
ing facilities are being installed that will 
bring the capacity up to 1200 tons a day. 

Box ELDER County 

Salt Lake- Copper—This company is 
making regular shipments of copper ore 
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from its property south and east of Te- 
coma, Nevada. 

Juab County 

Tinti. Ore Shipments—Last week Tin- 
tic mines forwarded to the Salt Lake val¬ 
ley smelters a total of 153 carloads, the 
contributing mines and amounts being: 
Ajax, 3: Bullion Beck, 3; Beck Tunnel, 
8; Bullock, i; Carisa, 5; Centennial Eu¬ 
reka, 57; Colorado, 6; DePue, 6; Eagle 
& Blue Bell, 4; Eureka Hill, 9; Grand 
Central, 6; Gemini, 5; Lower Mammoth, 
8; La Clede, i; May Day, 4; Mammoth, 
10; Scranton, 6; Uncle Sam Con., 4; Vic¬ 
toria, 3; Yankee Consolidated, 4 cars. 

Piute County 

Annie Laurie Extension—The directors 
have called on shareholders for another 
assessment and expect to resume develop¬ 
ment work shortly. 

Annie Laurie Mill—This plant is being 
overhauled and re-equipped with modern 
machinery. 

Salt Lake County 

Columbus Consolidated—This Alta com¬ 
pany is shipping from 50 to 60 tons of ore 
daily. The usual dividend will be posted 
in July, 20c. a share, or $56,000 

Standard Copper—The Burning Mos¬ 
cow vein has been encountered in the 
Saginaw vein at a distance in from the 
portal of 600 ft. Eighteen inches of good 
shipping ore is exposed. The find was 
made 125 ft. below the older workings of 
the mine. 

Silver Shield—This Bingham company 
is operating a small mill, which is being 
supplied with ore carrying values of about 
8 per cent, lead, 10 oz. silver, i per cent, 
copper and $i in gold. 

Ute Copper — This comp?.iiy, recently 
formed by a syndicate of Salt Lake and 
Ohio mining men, has a force of men en¬ 
gaged in cleaning out the oirl workings 
of the Winnemuck .mine in Bingham. 

Summit County 

Ontario—Work has been suspended at 
this property and preparations are being 
made to pump out the lower workings 
before renewing the attempt to reopen 
the drain tunnel. 

Tooele County 

New Stockton—The mill on this prop¬ 
erty is to be enlarged to treat 150 tons of 
Oi'i per day. Tt is now handling about 75 
tons and two cars of concentrate i.s being 
marketed weekly. J. J. Trenam, of Salt 
Lake, is manager of ^h’ company. 

West Virginia 

Raleigh County 

Slab Fork Coal Company—This com¬ 
pany, incorporated several months ago 
with a capital of $300,000, will, it is re¬ 

ported, develop about 2700 acres of coal 
land in the Windy Gulf district, access¬ 
ible to both the Deepwater and Chesa¬ 
peake & Ohio railroads. W. G. Caperton 
will have charge of operations. 

Canada 

Ontario—Cobalt District 

Cobalt Ore Shipments—Shipments of 
ore for the week ending June 15, were as 
follows; Coniagas, 278,0001b.; Nipissing, 
57,400; Right-of-Way, 72,830; total, 408,- 
230 pounds. 

Argyle Silver—This mine, situated two 
miles south of Haileybury, on the shore 
of Lake Timiskaming, is preparing to 
make shipments and commencing exten¬ 
sive development work. The two shafts 
are being timbered to the depth of 40 and 
25 ft., respectively, substantial camp build¬ 
ings are approaching completion and the 
force of 15 men will be increased. J. B. 
Phillips is superintendent. 

Cobalt Lake—No. 4 shaft is down 74 ft., 
and sinking is progressing at the rate of 
about one foot per day. It is 65 ft. below 
the water level. At the 76-ft. level in No. 
5 shaft, the vein is found to hold its width 
with a more even distribution of silver. 
As soon as the compressor is ready, eight 
drills will be started in addition to the 
two now in operation. 

Erie-Cobalt—A third vein of calcite has 
been discovered in the cross-cut from the 
loo-ft. level. It is 6 in. wide and carries 
a good proportion of silver. Forty-eight 
men are at work. 

O’Brien—Two good surface strikes 
were made this week. One vein was up¬ 
ward of 2 ft. wide, the other 3 in. 

Philadelphia Cobalt Mining Company— 
At the St. Denis mine, Lorraine town¬ 
ship, owned by this company, a main shaft 
has been sunk on No. 5 vein from which 
a cross-cut can be driven for about 25 ft. 
to cut vein 6. Both of these carry cobalt 
and silver, and there are others which 
promise well. The mine was visited-last 
week by President H. B. Hanford, Phila¬ 
delphia, and a party of officials and direc¬ 
tors. Machinery has been ordered. 

Mexico 
Transportation DMeulties—The mining 

and smelting industries of the republic 
are suffering from the inability of the 
railroads to move ores and coke. The 
American Smelting and Refining Com¬ 
pany has, it is reported, more than 100,000 
tons Oi ore tied up along the Mexican 
Central lines, and all the smelters are suf¬ 
fering for lack of fuel. A number of 
mines have been forced to shut down be¬ 
cause of failure to ship and realize re¬ 
turns. 

Chihuahua 

Veta Colorado Mining Company—This 
company has concluded the purchase from 

Juan Creel of the Rio Tinto Mexican 
mine and smelter, situated about 30 miles 
north of Chihuahua. 

Hinds Consolidated Mining Company— 
This company which recently took over 
the Clarinas and Refugio groups of mines 
in the Santa Barbara section of the Par- 
ral district has been granted a concession 
for the erection of two reduction plants. 

Africa 

Rhodesia 

The Chamber of Mines reports the gold 
production in May at 52,668 oz. bullion, 
a gain of 2896 oz. over April, and the 
largest monthly output yet reported. For 
the five months ended May 31 the total 
was 216,802 oz. bullion in 1906, and 
■267,738 oz. in 1907; an increase of 50,936 
oz. The bullion reported this year was 
equal to 238,287 oz. fine gold, or $4,925,- 
392 in value. 

Transvaal 

The Chamber of Mines reports the gold 
output for May at 524,477 oz. fine gold; 
which is 12,542 oz. less than in April, but 
75.817 oz. more than in May, 1906. For 
the five months ended May 31 the total 
was 2.180,474 oz. in 1906, and 2,631,173 oz., 
or $54,386,346, in 1907; an increase this 
year of 450,699 oz., or 20.7 per cent. 

There were distributed to the mines 
during the month of May 7649 natives, 
while 7804 left through time expiry and 
other causes, the net loss on balance being 
155. Exclusive of the Robinson group of 
mines, the number of natives employed 
at the end of the month was 91,669. 

West Africa 

Gold production in May is reported at 
24,854 oz. bullion; an increase of 8443 oz. 
over May, 1906. For the five months 
ended May 30 the total was 88,064 oz. in 
1906, and 120,234 oz. in 1907; an increase 
of 32,170 oz. The bullion reported this 
year was equal to 112,825 oz. fine gold, or 
$2,332,100 in value. 

New Zealand 

The mines department reports the ex¬ 
ports of gold for March and the three 
months ended March 31 as below, in 
ounces bullion; 

1906. 1907. Changes. 
March. 36,281 60,573 I. 16,292 
Three months. 129,689 118,119 D. 11,670 

The bullion reported this year was equal 
to 111,477 oz. fine gold, or $2,304,230. 
The exports of silver for the same period 
were, in ounces; 

1906. 1907. Changes. 
March. 78,660 101,660 I. 23,000 
Three months. 232,867 303,241 I. 70,374 

This shows a considerable gain this year, 
notwithstanding light exports in Feb¬ 
ruary*. 
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Metal, Mineral, Coal and Stock Markets 
Current Prices, Market Conditions and Commercial 
Statistics o( the Metals, Minerals and Mining Stocks 

QUOTATIONS FROM IMPORTANT CENTERS 

Coal Trade Review 

In the Alabama coalfields the contro¬ 
versy between the miners’ union and the 
coal operators, concerning the concessions 
by both sides is still in abeyance. Many 
union miners have deserted the union 
mines to work in those not recognizing 
the unions. The demand for coal is ex¬ 
ceptionally strong in this field and the 
present rate of production indicates a 
large output for the year. 

In the West the usual summer dullness 
has set in but business is reported better 
than for other years at this time. Prices 
are fairly strong but show a tendency to 
weaken. 

The feature of the Atlantic seaboard 
soft-coal trade is the scarcity of vessels 
and the prevalence of winter freight rates. 
It is rumored that certain shippers con¬ 
tracted for large vessels early in the year 
at low rates and have since been active 
in boosting the rate so as to profit by the 
difference in prices. 

The local demand for anthracite has 
fallen off considerably and the usual sum¬ 
mer dullness has set in. Small steam sizes 
are not quite so scarce and producers are 
slowly catching up with this class of busi¬ 
ness. 

Coke is weak and subject to demurrage 
conditions. 

Coal-traffic Notes 

Shipments of coal and coke originating 
on the Pennsylvania Railroad Company’s 
lines east of Pittsburg for the year to 
June 15 were as follows, in short tons: 

1906. 1907. Changes. 

Anthracite. 1,891,035 2 586,235 I, 695 200 
Bituminous. 14.362 619 17 251,031 I, 2,888,412 
Coke. 5 830 398 6.417,488 I. 587,090 

Total. 22 084.052 26.254,754 1. 4,170 702 

The total increase this year was 18.9 
per cent. 

Shipments of bituminous coal and coke 
over various railroads in western Penn- 
.'ylvania and West Virginia are reported 
as below, in short tons, for the four 
T.ionths ended April 30: 

Coal. Coke. Total. 

Balt, it Ohio. 8,245,061 1,916,110 10,161,171 
Buir., Roch. it Pitts. 2,191,169 211,889 2,403,058 
Beech C., N. Y. Cent. 2,702,981 28,463 2,731,444 
Pitts, k L. Erie. 3,260,923 1,771,270 5,032.193 
Norfolk it Western.. 3,695,915 870,708 4,566,623 

Total. 20,096,049 4,798,440 24,894,489 

Total, 1906 . 20,644,494 4,626,836 25,171,330 

The total shows a decrease of 276,841 
tons, or 1.1 per cent. In addition to the 
tonnage above, the Baltimore & Ohio 
carried 260,101 tons of anthracite in 1906, 

and 375,689 tons in 1907; an increase of 
115.588 tons. 

Shipments of coal over the roads in the 
Ohio Coal Traffic Association for the four 
p’onths ended April 30, are reported as 
below, in short tons: 

1906. 1907. Changes. 

HcK-klng Valley. 1,224,208 1,102,642 D. 121,566 
ToleOo AOhloCent.. 653,867 647,676 D. 6,191 
Baltimore k Ohio.... 500,067 671,132 I. 111,075 
Wheeling* L. Erie.. 924,985 1,109,278 1.184,293 
Cleve., Loialn & Wh. 698,365 823,136 1.124,771 
ZaiiesTllle* Western 380,314 488,661 1.108,347 
Toledo Dlv., Pen. Co. 767,377 854,320 I. 86,943 
L.Erie,AmanceiiWh. 298,977 383,393 I. 84,416 
Marietta, Col. & Clev. 6,040 I. 6,040 

Total. 5,408,150 5,986,278 I. 678,T28 

The total increase shown this year was 
!0.7 per cent. 

Shipments of coal from mines on the 
Southern Railway for the three months 
ended March 31, were: Tennessee dis¬ 
trict, 372,878; Alabama district, 588,857; 
total, 961,735 short tons, an increase of 
33.559 tons over last year. 

Coal receipts at St. Louis for the four 
months ended April 30, were 2,698,061 
tons in 1906, and 2,516,016 tons in 1907; a 
decrease of 182,045 tons. 

Receipts and shipments of coal at Chi¬ 
cago for the four months ended April 30 
were, in short tons: 

Receipts. Shlpm’ts. Balance. 

Anthracite. 666.184 412,373 163,811 
Bituminous. 5,367,117 1,429,768 3,937,349 
Coke. 147,641 104,157 43,484 

Total. 6 080,942 1,946,298 4,134,644 

Total, 1906 . 4,720,241 1.486,156 3,234,086 

The balance represents approximately 
the city consumption. Bituminous re 
ceipts were from Pennsylvania, 355,179: 
Ohio, 324,791; West Virginia, 211,825; 
Indiana, 1,076,723; Illinois, 3,398,599 tons. 

Coastwise shipments of coal from the 
leading Atlantic ports for the four months 
ending April 30 are reported as follows: 

Anthracite. Bituminous. Total. 

New York. 6.591,306 4,376,961 9,967,267 
Philadelphia... 734,338 1,509,743 2,244.081 
Baltimore. 72,278 1,137,307 1,209,586 
Newport News. 818,215 818,215 
Norfolk. 651,719 •651,719 

Total. 6,397,922 8,392.945 14,790.867 

Total, 1906..., 5 205,766 7.458 517 12 664.283 

The total increase this year was 2,126,- 
584 tons, or 16.8 per cent. New York in¬ 
cludes all of the New York harbor ship¬ 
ping ports. 

New York 
Anthracite 

June 26—The hard-coal market shows 
great dullness and considerable falling off 
in business, which is usual at this season 
of the year. The small sizes continue in 
good demand, however, but the extreme 
shortage which was prevalent earlier in 

the year has been somewhat relieved, es 
pecially in buckwheat Nos. i and 2; rice, 
barley and pea are still very scarce, and 
in stong demand. Car supply is fair and 
nearly up to all requirements. We quote 
prices as follows: Broken, $4.45; egg, 
stove and chestnut, $4.70; pea, $3.10; 
buckwheat, $2.60; rice, $1.90; barley, 
$1.60; all f.o.b. New York harbor. 

Bituminous 

The Atlantic Seaboard soft-coal trade 
is dull so far as current business is con¬ 
cerned, but fair shipments are being 
made upon season contracts. Lack of 
water-transportation facilities is still the 
feature of the business at this time. Trade 
in the far East is calling for considerable 
coal, and it is reported that some con¬ 
sumers are a little short. Consumers in 
this territory are not putting in their 
stocks to the extent they would if the 
winter freight rates were not prevailing. 
Trade along the Sound has quieted down 
and orders from this district are simply 
regular contract business. 

New York harbor trade is dull and 
prices are low; good Clearfield coal is be¬ 
ing offered at $2.40 f.o.b. New York har¬ 
bor shipping ports. All-rail trade is quiet; 
most consumers have fair stocks on hand 
and are not ordering for present delivery 
to any extent. Transportation from 
mines to tide is fairly good. Car supply 
is satisfactory when the embargoes 
are not considered. Main-line rail¬ 
road superintendents are using their 
embargoes with the producers to an ex¬ 
tent which injures business. Shippers are 
unable to calculate when their supplies 
will be cut off, with or without cause, and 
without notice being given. 

In the Coastwise vessel market vessels 
are scarce, and in good demand. Current 
rates of freight are quoted as follows' 
From Philadelphia to Boston, Salem and 
Portland, $i.io@i.i5; to Portsmouth, 
$i.i5@i.2o; to Lynn, Newburyport, Saco, 
Bath, Gardiner and Bangor, $1.25; to the 
Sound, 90c., with towages where usual. 

Birmingham 

June 24—The convention of the Ala¬ 
bama district No. 20, United Mine 
Workers of America, adjourned sine die 
Thursday of the past week, resolutions 
being adopted that the matter of making 
a contract with the commercial coal oper¬ 
ators who recognize union labor be left 
to the district officers; it was understood 
that the concessions asked for by the 
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operators, that pay days be monthly in¬ 
stead of semi-monthly and that a rule be 
established allowing each miner a laborer, 
should be disallowed. The commercial 
operators at a meeting held on Saturday 
instructed their scale committee to insist 
on the concessions and this association 
adjourned sine die also. This means that 
if the two bodies cannot get together be¬ 
tween now and July there is likely to be 
a suspension of work. The commercial 
coal operators claim that they are at a 
disadvantage in that the non-union mines 
have but one pay day a month, which 
means that trouble and expense in the 
double pay day are avoided and again the 
miners are inclined to work steadier with 
only one pay day a month. They further 
claim that the non-union mines permit the 
miners to have a day laborer and as a 
consequence many of the union men are 
leaving the union mines and going to the 
non-union mines. The resolutions adopted 
by the union miners cries down the la¬ 
bor or contract system and forbids the 
district officials granting the concession. 
W. B. Wilson, the national secretary of 
the United Mine Workers of America, 
was here and in his talk to the miners 
said that he believed that President John 
Mitchell would give the miners of Ala¬ 
bama moral and other support in their 
contention. The organization in this State 
has a membership of something over 3000. 
Of this number between 700 and 1000 
work for the Alabama Consolidated Coal 
and Iron Company, which signed a wage 
contract with the union. The Alabama 
Consolidated is the only iron company in 
Alabama recoginzing the miners’ union. 

Chicago 
June 24—Summer dullness seems to be 

upon all branches of the coal trade. With 
the coming of warm weather over Chicago 
territory generally the wholesalers look 
for no briskness in sales until the har¬ 
vesting business begins. Business, how 
ever, is generally in better condition 
than is usual at the opening of summer. 
There is yet little demurrage coal forcing 
down prices, though it must be said that 
the amount of coal on tracks is increasing, 
shipments having been large from the 
mines. Prices in consequence are fairly 
strong, though showing a tendency to 
weaken. ' 

Illinois and Indiana domestic coals have 
little sale and steam coals are running to 
fine sizes with the better grade of screen¬ 
ings strengthening. Lump and egg sell 
for $i.8o@2.6s; run-of-mine for $i.6o@2 
and screenings for $i.35@i.65. Eastern 
coals are not selling actively, but demur¬ 
rage is not so threatening as in the case 
of western coals, shipments being well re¬ 
stricted in general. Smokeless brings 
$3-i5@3-35 for run-of-mine and $3.40® 
3.65 for lump and egg. Hocking is quiet 
at $3.15 . Anthracite is featureless as re¬ 
gards new business, and Pittsburg and 
Youghiogheny are in light demand. 

CleveUnd 

June 25—The local coal market has 
taken a decided slump during the past 
week and, as a heavy supply is accumulat¬ 
ing, dealers are sacrificing prices. Par¬ 
ticular weakness in slack is due to heavy 
receipts during the week from the Pitts¬ 
burg and southern Ohio fields. Pittsburg 
grade is bringing 50c. at the mine and 
$i.45@i.55 on track here. No. 8 is quoted 
at $1.50. No. 8, lump is quoted at $1.95 
and run-of-mine 10 to 15c. less. Pitts¬ 
burg grade is quoted $2@2.io, maintain¬ 
ing a steadier market than the other coals 
on account of heavy consumption. 

An item of interest to the local trade 
has been the ruling by the Pennsylvania 
that no more steel hoppers will be brought 
into the city over the Baltimore & Ohio 
as it wishes to reserve the cars for the 
lake trade. Its effect will be to add fur¬ 
ther switching charges to deliveries. 

Columbus, Ohio 

June 22—The new car service rules, es¬ 
tablished by the State commission, which 
give 72 hours of free unloading time on 
cars of 66,000 lb. and over, will not go 
into effect until Aug. i. After a recent 
discussion of the situation this delay was 
granted by the Ohio Railroad Commis 
sion. Under the original order of this 
body the rules were to have been in force 
on and after May 15. The railroads 
asked for further time, on the plea that 
they could not get their new tariffs filed 
with the Interstate Commerce Commis¬ 
sion 30 days before the proposed change, 
as required by law. The commission then 
extended the time until June 15 under the 
impression that the rules would then be 
accepted without contest. Subsequently 
there was a concerted movement to fight 
them. This fell through, but the rail¬ 
roads failed to qualify before the Inter¬ 
state Commerce Commission with the 30 
days’ notice, and the latter body, though 
solicited by the Ohio commission to waive 
this technicality, refused to do so. As the 
majority of the railroads of the State 
have agreed, individually, to accept the 
rules, the further extension was granted, 
in the expectation of a peaceable settle¬ 
ment. Among the roads who will comply 
with the rules without controversy are the 
Hocking Valley and the Pennsylvania; 
and it is doubtful whether any resistance 
will be made by the other lines. 

Pittsburg 

June 25—There is but little change in 
the coal markets this week. Prices are 
fairly strong, except for slack, there be¬ 
ing a further decline for early delivery, 
some sales having been made as low as 
35c. The bulk of the business in slack, 
however, was at prices ranging from 45 
to 60c. On contract for delivery in the 
last half 85c. is quoted. Mine-run coal is 
quoited at $i.i5@i.20 f.o.b. mine. Near¬ 
ly all the mines are in full operation, and 

the railroad car supply is good. Most of 
the coal mined is being rushed to lake 
ports, and the shipments to the north 
western markets this season promise to 
exceed all former years. All the river 
mines are being operated to capacity, and 
will be kept going steadily for several 
months, as there is an unusual supply of 
empty coal boats and barges. The rivers 
were navigable all of last week, and all 
the coal loaded in the pools and harbor 
was sent to the lower ports. 

Connellsville Coke—Buying of coke for 
both prompt and future delivery by the 
H. C. Frick Coke Company, has added 
considerable strength to the market. 
There is but little spot furnace coke avail¬ 
able, and the price is firm at $2.35@2.5o, 
which is a decided increase compared 
with the price of $2 and less that pre 
vailed a couple of weeks ago. For second 
half furnace coke is quoted at $2.5o@2.7S. 
Foundry coke for prompt and second half 
is firm at $3@3.25. The Courier, in its 
summary for the week, gives the produc¬ 
tion in both regions at 421,157 tons. The 
shipments aggregated 14,606 cars, distrib¬ 
uted as follows: To Pittsburg, 5118 cars; 
to points west of Connellsville, 8648 cars; 
to points east of Connellsville, 840 cars. 

Foreign Coal Trade 

The production of coal in the German 
Empire for the four months ended April 
30, is reported as follows, in metric tons; 

1906. 1907. Changes. 

Coal. 45,342,714 46.870,753 I. 1,528,039 
Brown coal. 18,285,781 19,842,617 I. 1,566,836 

Total mined.. 63,628,495 66,713,370 I. 3,084,876 

Coke made. 6,428,148 7,015,189 1. 587,041 
Briquets made, 4,686,618 6,089,411 I. 402,793 

A large proportion of the briquets is 
made from brown coal, or lignite. 

Imports of coal into Germany for the 
four months ended April 30 were, in 
metric tons: 

1906. 1907. Changes. 

Coal. a.-seo.sas 3,366,626 I. 806,100 
Brown coal. 2,763,901 2,833,082 I. 69,181 

Total. 5,324,426 6,199,707 I. 875,281 

Imports of coke this year were 142,608 
tons; of briquets, 54,614; of peat fuel, 
3657 tons. 

Exports of coal from Germany for the 
four months ended April 30 were, in met¬ 
ric tons: 

1906. 1907. Changes. 

Coal. 6.720,123 6,682-,930 D. 137,193 
Brown coal. 6,590 5,330 D. 1,260 

Total. 6,726,713 6,688,260 D, 138,46:1 

Exports of coke for the four months 
were 1,175,903 tons; of briquets, 371,182; 
of peat fuel, 5563 tons. 

The coal bunkered, or supplied to steam¬ 
ers engaged in foreign trade, at United 
States ports for the four months ended 
.\pril 30 was 1,928,058 tons. Adding this 
to the exports, previously reported, makes 
a total of 5,157,990 tons of coal sold for 
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consumption beyond the limits of the 
United States. 

Exports of fuel from Great Britain, 
with coal sent abroad for use of steamers 
in foreign trade, for the five months ended 
May 31, were as follows, in long tons: 

1906. 1907. Changes. 

Coal. 2-2.282,645 24,364,681 I. 2,072,036 
Coke. 287,429 364,333 I. 66,904 
Briquets. 600,572 573,885 D. 26,687 

Total exports.. 23,170,646 25,282,899 1.2,112,263 
Steamer coal. 7,638,014 7,692,876 I. 54,861 

Total. 30,708,660 32,885,774 I. 2,167,114 

The total increase this year was 7.1 per 
cent. Exports of coal to the United 
States, included above, w'ere: 

1906. 1907. Changes. 

Atlantic ports. 20 384 7,321 D. 13,063 
Pacific ports. 20,463 15,679 D. 4,784 

Total. 40,847 23,000 D. 17,847 

The larger exports this year were 
4,507,011 tons to France; 3,382,734 to Ger¬ 
many; 3,371,836 to Italy; 1,204,388 to 
Sweden. 

Iron Trade Review 

Xeiv York, June 26—The usual sum¬ 
mer dullness has affected the Western 
and Eastern markets, but in the Alabam.i 
field there seems to be a continued activity 
and it is predicted that the June produc¬ 
tion will be at least 5 per cent, more 
than in May. However, buying has 
quieted down generally, and the foreign 
market has weakened on account of the 
cessation of new business from this 
country. Consumers who have contracted 
are incessant in their demands, and there 
seems to be no let up along manufactur¬ 
ing lines. In the South a number of new 
furnaces are nearly completed and several 
are about ready to blow in. The de¬ 
mand for pig iron in the East is confined 
to basic iron which is offered at soc. less. 
Foreign iron is also off 50c., with no 
takers. 

One of the interesting topics of the 
week in steel circles was the announce¬ 
ment that the Carnegie Steel Company 
had notified the Pennsylvania Railroad 
that in order to roll the rails, to be or¬ 
dered by that road for next year, under 
what are known as the “Cassatt specifi¬ 
cations,” it would be necessary to ask $33 
a ton, or $5 above the regular price, for 
standard bessemer steel rails. The Penn¬ 
sylvania estimated its requirements for 
1908 at 142,000 tons, but deferred placing 
the contract until the railmakers had fig¬ 
ured on the cost. The quality of rails de¬ 
sired under the specifications furnished 
has not been made public as the secret 
has been carefully guarded. It is merely 
a rumor that the Pennsylvania will not 
pay the price asked. 

Baltimore 

June 25—Imports for the week included 
50 tons of spiegeleisen, 1832 tons ferro¬ 
manganese and 24 packages chrome pig 

iron. Receipts of iron ore were 4900 tons 
from Cuba. There was also recived 5200 
tons of manganese ore from India. 

Chicago 
June 24—The iron market is dull and 

signs indicate indefinite continuance of 
this condition. Sales are for small quan¬ 
tities and quick-delivery. Pig-iron is 
about 50C. lower than a week ago. Con¬ 
tract iron holds to practically the same 
quotations, but there is little contract 
business being done. The market is a 
waiting one; both sellers and buyers, 
however, expect this in the normal course 
of summer business. Such buying as is 
occurring is for lots to piece out require¬ 
ments, with here and there an order 
placed for fourth quarter of 1907 and first 
quarter of 1908 delivery. 

On general sales Southern brings, for 
quick delivery, about %22@22.SQ, Birming¬ 
ham ($26.35@26.85 Chicago) and North¬ 
ern $26@26.50. For fourth-quarter de¬ 
livery Southern brings $20@20.S0, and 
Northern iron, $25.50(^26. Lake Superior 
charcoal sells at $27.50 for quick delivery. 

Cleveland 
June 25—There is little news in the 

iake trade. Heavy receipts from upper 
lake ports continue to swell the iron-ore 
stocks on the docks. 

Pig iron has ruled dull with a small 
volume of business handled. Quotations 
are hanging around $21.50' for deliveries 
during the first half of 1908, at furnace. 
Last-quarter delivery is quoted around 
$22.50(022.75. Prices show little change 
from last week. No. i Northern foundry 
is quoted at $24.50 for last-half delivery; 
No. 2 $24; No. 3 $23.50; bessemer $23.90; 
No. 2 Southern $24.35; gray forge $22.50. 

Pittsburg 
June 25—Despite the dullness in the 

iron and steel markets as to new buying, 
reports given out this week by large in¬ 
terests show that more business has been 
booked so far than in any previous year, 
and that the mills will have some diffi¬ 
culty in filling orders in some of the prin¬ 
cipal lines this year. This is notably the 
case in merchant pipe and boiler tubes, 
plates and steel and iron bars. A repre¬ 
sentative of one of the largest producing 
concerns in this district declared today 
that he would welcome an entire cessa¬ 
tion of orders for a month, as it would 
give his company time to arrange for 
filling the orders already placed. He said 
that while there are no large contracts 
being made the aggregate of the small or¬ 
ders taken since the first of the month is 
enormous. 

The closing of the big new steel plant 
of Milliken Brothers, on Staten Island, 
has affected the market in’the Pittsburg 
district. It developed today that the con¬ 

cern had contracted heavily for both bes¬ 
semer and basic pig iron from the Valley 
furnaces and also had been a large buyer 
of heavy melting scrap. This material is 
rapidly being resold, but as the contracts 
were at top prices the sellers will likely 
be the losers. Some secrecy is being ob¬ 
served regarding the resale of the mate¬ 
rial, but it is understood all will be out of 
the market before the end of the week. 
The failure of the new company will 
benefit some producers of structural ma¬ 
terial who have some open capacity, as 
the orders booked will necessarily have to- 
be transferred. A great deal of this busi¬ 
ness is expected to go to Eastern mills. 

The sheet and tin-plate mills have 
made some progress in catching up on de¬ 
liveries, and are booking business for the 
fourth quarter at the same prices as have 
prevailed since the opening of the year. 
As outlined in the last report, the Ameri¬ 
can Sheet and Tin Plate Company re¬ 
fused the demands for an advance in 
wages made by the Amalgamated Asso¬ 
ciation of Iron, Steel and Tin Workers. 
After a three days’ conference the Amal¬ 
gamated withdrew its demands and the 
company signed the scales for another 
year dating from July i. Another con¬ 
ference on the iron wage scale opened 
this morning in Detroit between repre¬ 
sentatives of the Western Bar Iron Asso¬ 
ciation, and the Amalgamated. Unless de¬ 
mands for an advance are withdrawn it 
does not seem likely that a settlement will 
be reached. No trouble is expected by the 
manufacturers, who express confidence 
that the present agreement will be re¬ 
newed for another year. 

Pig Iron—Outside of a few small sales 
of all grades of pig iron and the resale of 
5000 tons of bessemer iron bought by 
Milliken Brothers to the Jones & Laugh- 
lin Steel Company there have been no 
transactions of any consequence. The 
price paid for the resale iron is not made 
public. For prompt delivery, bessemer 
prices have declined to $23.50, Valley 
furnaces. This is regarded as the ma.xi- 
mum price for delivery during the next 
few w’eeks. Buying for second half has 
stopped, and when it begins prices are 
likely to be a trifle lower. No. 2 foundry 
iron for June delivery remains around 
$24.50, Valley furnaces, but there have 
been no sales on which a quotation can be 
made. Gray forge is unchanged, and is 
quoted nominally at $22.90, Pittsburg. 

Steel—The Cambria Steel Company 
continues to sell bessemer billets, the lat¬ 
est contract calling for 7000 tons. Besse¬ 
mer billets are quoted at $30, and open- 
hearth at $31 to $32, Pittsburg. Sheet 
bars remain at $31, steel bars at i.6oc., 
and plates at 1.70c. 

Sheets—The sheet market is fairly ac¬ 
tive. although there have been no partic¬ 
ularly large sales lately. All the mills 
are well filled with orders. The Ameri¬ 
can Sheet and Tin Plate Company is op- 
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crating all of its 172 sheet mills, and has 

booked enough business to keep them go¬ 
ing steadily until the fourth quarter. 

Prices remain unchanged, black sheets be¬ 

ing quoted at 2.60c. and galvanized at 
3.75c. for No. 28 gage. 

Ferro-Manganese—The market is quiet 
and prices are a trifle lower, $64 to $64.50 

being quoted for spot and $63.50@64 for 
last-half delivery. 

Metal Market 

NEW YORK, June 26. 
Gold and Silver Exports and Imports 

At all United States Ports In May and year. 

Metal. Exports. Iiupotts. Excess. 

tiold: 

May 1907.. $4,505,444 $ 2,641,879 Exp. $1,863,565 
" 1906 . 6,722,148 34,911,028 Imp. 29,188,880 

Year 1907.. 12,410,407 20,216,984 Imp. 7,806,577 
" 1906.. 28,354,322 60,168,698 Imp. 31,814,376 

Sliver: 
May 1907.. 4,326,216 3,496,458 Exp. 829,768 

“ 1906.. 5,539,546 4,405,959 1,133,587 
Year 1907.. 23,858,610 18,803,468 5,065,142 

., 1906.. 28,918,841 19,916,816 
” 

9,002,026 

These statemeut-i cover the total movement 
of gold and silver to and from the United 
States. These figures are furnished by the 
Bureau of Statistics of the Department of 
Commerce and Labor. 

Gold and Silver Movement, New York 
For week ending June 22 and years from Jan. 1 

Period. 
Gold. Sliver. 

Exports. Imports. Exports. Imports. 

Week. 
1907. 
1906. 
1906. 

$6,172,038 
19,476,339 
6,734,621 

33,521,946 

$ 61,163 
6,676,614 

44,691.293 
5,827,847 

$ 857,144 
19,874,633 
29,815,137 
15,487,8.59 

$ .58,171 
818 470 

1,028,203 
1,829,666 

Exports of gold for the week were chlefiy to 
Paris and liondon ; of silver, to London. Im¬ 
ports for the week, both gold and silver, were 
from the West Indies and South America. 

The joint statement of all the banks in 

the New York Clearing House for the 
"week ending June 22, shows loans $1,134, 

352,100, a decrease of $5,403,100; deposits, 
$1,106,582, or decrease of $7,290,300, as 

compared with the previous week. Re¬ 

serve accounts show: 

1906. 1907. 

Spe<,-lo. $188,883,800 $208,290,800 
I.egal tenders. 84,397,200 74,081,600 

Total rash.$273,281,000 $282,372,100 

Surplus. $10,912,925 $ 5,626,600 

The surplus over legal requirements 

this year shows an increase of $1,111,975, 

as compared with the previous week. 

Specie holdings of the leading banks of 

the world, June 22, are reported as below, 

in dollars: 

tlold. silver. Total. 

Ass’d New York .$208,290..500 
Englaiiil.$178,.341.660 . 178,341,660 
France. 6.'H),796,920 $198,573,155 749,370,075 
Oermauy. 178,900,000 59,635,000 238,535,000 
Spain. 77,645,000 128,585,000 306,230,000 
Netherlands.... 26,710,000 28,416,50)1 65,126,600 
Belgium. 16,866,665 7,933,335 23,800,000 
Italy. 161,456,000 24,723,500 186,178,500 
Russia. 581,620,000 32,:190,000 613,910,000 
Aust.-Hungary. 228,290,000 63,255,000 291,545,000 
Sweden. 20,705,000 . 20,705,000 

The banks of England and Sweden re¬ 

port gold only. The New York banks do 

not separate gold and silver in their re¬ 

ports. The European statements are from 

the cables to the Commercial and Finan¬ 

cial Chronicle of New York. 

Shipments of silver from London to the 

East are reported by Messrs. Pixley & 

Abell, as follows, for the year to June 13: 

1906. 1907. Changes. 

India.£8,496 113 £5,656 544 D. £ 2,839.569 
China. . . 
Straits. 1,760 506,362 I. 503,612 

Total . £ 8,497.863 £6.161,906 D. £ 2,336,967 

Imports for the week were £99,000 from 
China, £2000 from the West Indies, £186,- 

000 in bars and £10,000 in Mexican dollars 
from New York; a total of £297,000. Ex¬ 

ports were £13,500 to the Straits, £243,300 
in bars, and £68,000 in Mexican dollars to 

India; £324,800 in all. 

Indian exchange has been strong, the 

Council bills offered in London being 

taken at an average of i6.09d. per rupee. 

The shipments of silver to India have not 

been heavy. 

Prices of Foreign Coins 

Bid. Asked. 
Mexican dollars.$0.52^ $0.54 
Peruvian soles and Chilean. 0.47 0.50 
Victoria sovereigns. 4.86 4.87 
Twenty francs. 3.86 3.89 
Spanish 25 pesetas. 4.784.80 

SILVEB AND STBBLINO EXCHANGE. 
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New York quotations are for fine silver, 
per ounce Troy. London prices are for ster¬ 
ling sliver, 0.925 fine. 

Other Metals 

Copper. Tin. Lead. Spelter. 
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London quotations are per long ton (2240 
lb.) standard copper, which is now the equiva¬ 
lent of the former g.m.b’s. The New York 
quotations for electroytic copper are for 
cakes, Ingots or wlrebars, and represent the 
bulk of the transactions as made with con¬ 
sumers, basis. New York, cash. The price of 
cathodes is 0.125c. below that of electrolytic. 
The lead prices are those quoted by the Amer¬ 
ican Smelting and Refining Company for 
near-by shipments of desilverized lead In 50- 
ton lots, or larger. The quotations on spelter 
are for ordinary western brands; special 
brands command a premium. 

Copper—The market this week has 

been a repetition of last week—sales of 

electrolytic for export, and still no do¬ 

mestic business. The business done in 

Europe has been at the expense of prices. 

Every order is eagerly competed for, and 
buyers have not been slow to avail them¬ 

selves of their advantage. Lake has been 
offered at further concessions, as also has 

casting. The deadlock in the home mar¬ 

ket remains unbroken, but the time is 

rapidly approaching when there ought 

to be a change. The close is lower 
at 2354@24C. for Lake copper, and 22@. 

22j^c. for electrolytic in cakes, wirebars or 

ingots. The market for casting during 

the week has been 21 to 2i^c. 

The standard market has again shown 
a .very erratic tendency, illustrating the 
uncertainty of operators. Early in the 

week there was an abrupt break, but cov¬ 

ering on the part of the bear element re¬ 

sulted in an advance of several pounds 
during the last few days, the close being 

cabled as £97 los. for spot, and £92 12s. 6d. 

for three months’. 

Refined and manufactured sorts we 

quote: English tough, £102; best se¬ 

lected, £106; strong sheets, £113. 

Exports of copper from New York for 

the week were 2554 long tons. Our spe¬ 

cial correspondent reports exports for the 

week from Baltimore at 225 long tons 

copper. 

Tin—It appears that all the incoming 

tin.had been sold prior to its arrival, and 

the scarcity of spat is, if anything, more 

acute. Business has been done as high as 

4314 cents. 
The London market has shown a ten¬ 

dency to recover, and the close is cabled 

as £191 los. for spot, and £182 los. for 

three months’. 

l^ead—The price for desilverized re¬ 

mains unchanged at 575c-> New York, 

and 5.67J4C., St. Louis. Corroding brands 

are o.ic. higher. Business is slow and it 

is difficult to make sales at the trust 

prices. 
The corner in London appears to be 

broken, and after fluctuating widely, 

prices at the close show a heavy decline, 

the quotations being cabled at £19 I7S- 6d. 

for Spanish lead and £20 for English. 
The movement of foreign lead in the 

United States for the four months ended 

April 30 is reported as below, in short 

tons: 

1906 1907 Changes 
In bond. Jan. 1... . 8,148 5,691 D, 2,457 
Imports, 4 mos... , 29,595 25,579 D, 4,016 

Total supplies.. ,37,743 31,270 D, 6.473 

Re-exports, 4 mos. ,16,956 8,171 D. 8,785 
In bond. April 30. . 9,734 4,139 D. 5,595 

Total deduction. .26,690 12,310 D. 14,380 

Balance . .11,053 18,960 I, 7,907 

The balance presumably entered into 

consumption in the LInited States. 
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St. Louis Lead Market—The John 
Wahl Commission Company reports as 
follows: Lead is dull and lower. Mis¬ 
souri brands are freely offered at 5.625/^ 
and are unsalable above 5.60, and only in 
limited quantities at that. 

Spelter—The market is rather quiet, 
and smelters appear to be more anxious 
for orders than they have been for some 
time past. As a result there has been a 
further decline, the close being quoted at 
6.35@6.45c., New York and 6.20@6.30c. 
St. Louis. 

The European market is heavy and a 
further decline has brought the quotation 
down at the close to £24 5s. for good or¬ 
dinaries and £24 los. for specials. 

Zinc Sheets—The base price is now 
$8.60 per TOO lb. (less discount of 8 per 
cent.) f.o.b. cars at Lasalle and Peru, in 
60-lb. case for gages No. 9 to 22, both in¬ 
clusive; widths from 32 to 60 in., both in¬ 
clusive ; the lengths from 84 to 96 in., both 
inclusive. The freight rate to New York 
is 27.50C. per 100 pounds. 

Antimony—The market continues verj* 
weak, with buying of only hand-to-mouth 
character, and a downward tendency of 
prices. Quotations are I4^@i5c. for 
Cookson’s; I2j4@i3^c. for Hallett’s; 
and Ii@i2c. for ordinarj’ brands. 

Nickel—For large lots, New York or 
other parallel delivery, the chief producer 
quotes 45@50c. per lb., according to size 
and terms of order. For small quantities 
prices are 50@65c., same delivery. 

Quicksilver—Current prices in New 
York are $41 per flask of 75 lb. for large 
quantities and $42 for smaller orders. San 
Francisco orders are $38@39 per flask, ac¬ 
cording to quantities, for domestic orders, 
and $37@37.5o for export. The London 
price is £7 per flask, but £6 i6s. 3d. is 
quoted by jobbers. 

Platinum—There is little to report in 
the local market further than the belief 
held by refiners that the downward course 
of the market has been checked and that 
prices are at the low point. No change 
in prices has occurred and quotations re¬ 
main as follows: Ordinary metal, $26 per 
oz.; hard metal, $28.50. Scrap is quoted 
at $20@2i per ounce. 

British Metal Imports and Exports 

Of the imports this year the United 
States furnished 98 tons of matte and 
9185 tons of fine copper; against 1995 and 
9286 tons, respectively, last year. 

Tin—Imports and exports of tin in 
Great Britain for the five months ended 
May 31, were as follows, in long tons: 

Straits. 
.Australia. 
Other countries... 

1906. 

14,501 
1,711 
1,212 

1907, 

13,864 
2,305 
1,396 

Changes. 

D. 648 
I. 694 
I. 184 

Total imports.. 17,426 17,655 1. 130 

Exports. 
Re-exports. 

3,268 
. 13,456 

3,892 
11,798 

I. 624 
D. 1,668 

Total exports .., . 16,724 15,690 D. 1,034 

Balance, Imp_ 701 1,865 I. 1,164 

Imports of tin ore and concentrate were 
8839 tons in 1906, and 8340 tons in 1907; 
a decrease of 499 tons. Of the imports 
this year 6597 tons were from Bolivia. 

Lead—Imports and exports of lead in 
Great Britain for the five months ended 
May 31 were, in long tons: 

1906. 1907, Changes. 

United States. .. 8,723 6,467 D. ?,256 
Spain.— .. 46.110 46,926 I. 816 
Australia. .. 21.056 21.361 I. 306 
Germany. .. 8,059 2,962 D. 6,097 
Other countries_ .. 1,685 4,269 I. 2 684 

Total imports. .. 85.632 81,985 D. 3,647 
Exports. .. 18,487 22,411 I. 3,924 

Balance, Imports... ., 67,145 69,574 D. 7,671 

The lead credited to the United States 
is chiefly Mexican lead, refined here in 
bond. 

Spelter—Imports and exports of spel¬ 
ter in Great Britain for the five months 
ended May 31 were, in long tons: 

1906. 1907, Changes. 

Spelter . 
Zinc sheets, etc. 

36,922 
7,727 

38,590 
9,009 

I. 2,668 
I. 1,282 

Total Imports. 
Exports.. 

43,649 
3,101 

47,699 
2,126 

I. 3,950 
D. 976 

Balance, imports.. 40,548 45,474 I. 4,926 

Imports of zinc ore are not reported 
separately. 

Quicksilver—Imports of quicksilver into 
Great Britain for the five months ended 
May 31 were 1,559,882 lb. in 1906, and 2,- 
768,636 lb. in 1907; an increase of 1,208,- 
754 lb. Re-exports of imported metal 
were 922,448 lb. in 1906, and 1,049,251 lb. 
in 1907; an increase of 126,803 lb. this 
year. 

Mittouri Ore Market 

occasion being a shortage in the output at 
the mines from which the company 
threatening the increase was drawing its 
supplies. The smelters realize that any 
movement toward an advance at this time 
might cause an upward start that would 
be hard to check, owing to the very sus¬ 
ceptible condition of the market. There 
is little unsold stock in the bins, except 
a few large lots that are held for a base 
price of $50 per ton. 

The purchasing agents for the lead 
smelters made little effort to secure ore, 
all offerings being on a much lower plane 
than the previous week, consequently 
there is considerable unsold lead in the 
bins. Buyers can see no ray of hope 
ahead for better prices, but some sellers 
expect a change for the better after the 
middle of July. 

Following are the shipments of zinc 
and lead from the various camps of the 
district for the week ending June 22. 

Webb city Cartervllle. 
Joplin. 
DuenweK. 
Alba-Neck City. 
Galena-Empire . 
Granby. 
Prosperity. 
.\urora. 
Bailger. 
Oronogo . 
Spurgeon. 
Baxter Springs. 
Carthage . 
8herwoo<l. 
Sarcoxle. 

Totals 

zinc, lb. Lead,lb. Value. 

3,836,100 626,840! $101.27T 
2,161,810 206,6301 59,185 
1,378,790 88,230 35,621 
1,407,720 34,489 
1,162,630 132,600 32,166 

670,000 92,000 13,996 
467,270 73,440 13,660 
866,210 . 11,196 
364,710 9,100 
203,160 21.290 5,324 
168,560 68,670 5,146 
127,320 2,974 
112,670 2,760 
60,456 16,960 2,003 
60,930 1.401 

12,637,330 1,316,660 $330,288 

25 weeks.303,228,280 46,902,600 $8,986,886 

Zinc value, the week, $282,266 ; 25 weeks, $7,084,682’ 
Lead value, the week, 48,022 ; 25 weeks, 1,902,304 

Average prices for ore in the district, 
by months, are shown in the following 
table: 

ZINC OKE AT JOPLIN. LEAD OBE AT JOPLIN. 

Mouth. 1906. 1907. Month. 1906. 1907. 

January ... 47.38 45.84 January... 76.20 83.63 
February.. 47.37 47.11 February.. 72.83 84.58 

March. 42.68 48.66 March. 73.73 82.76 
44 63 48.24 April.. 75.13 79.76 

May... 40.61 45 98 May . 78.40 79.56 
80 96 

July. 74’31 
August .... 43'66 August. 76.36 
September. 42.68 September. 79.64 
October.... 41.56 October.... 79.84 
November . 44.13 November.. 81.98 

December . 43.68 December.. 81.89 

43.24 Year. 77.40 

Wi$con$m Ore Market 

Copper—Imports and exports of copper 
in Great Britain for the five months ended 
May 31, were as follows, in long tons; the 
totals giving the copper contents of all 
material: 

1906. 1907, Changes. 

Copper ore. 38.809 44,457 I. 6,648 
Matte and preclpitab*... 31.214 27,679 D. 3,635 
Fine copper. 30,917 28,372 D. 2,646 

Total Imp., fine copper. 50,406 46,668 D. 3,737 

Exports. 18,461 23.002 I. 4,641 
Re-exports. 8,065 9,890 I. 1,825 

Total exports. 26,526 32.892 I. 6,366 

Balance, Imports. 23,879 13,776 D. 10,103 

Joplin, Mo. June 22—The highest price 
paid for zinc ore was $51 per ton, on an 
assay base of $46 to $48 per ton of 60 
per cent zinc. The average price was 
$4502. 

The highest price for lead concentrate 
was $76 per ton, a decrease of $2, medium 
grades selling from $71 to $75, per ton, 
the average was $73. 

It developed late tonight that a threat¬ 
ened advance of $i per ton on all the 
better grades of zinc ore was averted by 
one purchasing company turning over to 
another a large part of its purchases, the 

Platteville, fVis., June 22—Zinc prices 
for the week suffered no material change 
and 60 per cent, ore was in good demand; 
the usual brisk market for the lower 
grades was maintained. The majority of 
the producers are still confident that 60 
per cent, will not go below the $40 mark 
and many say it will not reach $42. The 
highly satisfactory returns at these figures 
assures a continuance of prosperity and 
increased output for the Platteville dis¬ 
trict at least. One of the most noticeable 
things in this zinc field is the steady evett 
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jfrowth of the output, apparently slow but the definite board of directors, to whose Mining StOcks 
it appears to be permanent. The Enter- management the affairs of the Consorzio _ 
prise mine, one of the largest producers in 
the Platteville camp, has been shut down 
to rebuild the jigs and for a general over¬ 
hauling, and the output of this therefore, 
will not show up as well as it would 
otherwise. The weather conditions were 
ideal for a large output and the roads 
were good but a shortage of teams and 
cars compelled the shippers to leave a 
great deal of ore in the bins; but it was 
all reported as sold, consequently it can 
be said that there is no surplus in the 
Platteville district. 

Lead prices were off, considerable 75 
per cent, ore selling at $35. Some pro¬ 
ducers said that they would not sell on 
a falling market. The recent opening of 
one or two good lead mines shows con¬ 
clusively that the early mines did not get 
all of the richer deposits. All of the re¬ 
cent strikes have been made in new lo¬ 
cations ^whicli promises well for the fu¬ 
ture of the Platteville district. 

Shipments of the district, by camps, for 
week ending June 22, were as follows: 

Camps. 

Platteville. 
Buncombe-Hazel Green.. 
Benton. 
Linden..... 
Hlgbland. 
Cuba City. 
Galena. 
Rewey. 
Livingston. 
Mineral Point. 
Barker. 

Zinc Lead Sulphur 
ore, lb. ore, lb. ore, lb. 

438 400 . 
606,7!50 . 
574,400 . 
400,470 . 
3a5,800 50,000 . 
221,360 . 
142,800 . 
125,000 . 
105.000 
87,700 . 
63,050 . 

Total for week. 3,070,730 50,000 . 

Year to June 22.46 877,005 1,876.440 189,160 

Chemicals 

AVic York, June 26—The general 
chemical trade shows no new develop¬ 
ments, business continuing generally good 

will in future be intrusted, has taken 
place, but the names of those elected are 
not yet known. It is therefore impossible 
to say whether or not the party in favor 
of repudiating the agreement with Mr. 
Frasch has gained control. The necessity, 
of changing the hitherto inactive methods 
has, however, become imperative; besides, 
the large stock begins to press on the 
market. According to the official bolletino 
of the school of mines at Caltanisetta, 
exports during January to April were 
diminished by 32,000 tons compared with 
the same period last year. The feeling 
that Sicily cannot completely surrender 
the Arrerican market gains ground. Of 
course a reduction of the output might 
needfully be enforced, but the t.upthorities 
dread internal troubles and strikes of the 
mining population, which would certainly 
ensue. They will therefore resort to simi¬ 
lar measures only after everything else 
may have failed. 

As a palliative remedy, and in order to 
encourage the sulphuric-acid industry in 
Sicily, the Italian government authorizes 
the sale of sulphur to Sicilian acid manu¬ 
facturers at reduced prices. This ordi¬ 
nance may probably call into life a num¬ 
ber of acid factories, but whether it will 
be sufficient to dispose of the increasing 
stock without necessitaing the remodeling 
of the agreement with Mr. Frasch remains 
an open question. 

Exports of sulphur from Italy during 
April were 44,130 tons, against 49,529 
tons in the same month of 1906. The 
total exports from January to April, 1907, 
inclusive, were 151,062, compared with 
182,266 tons during the same period of 
1906. Visible stocks in Sicily at the end 
of April were 495,203 tons. This com¬ 
pares with 425,448 tons in 1906 and 309,481 

New York, June 26—Trading on both 
the exchange and on the curb shows a 
slight improvement over last week but 
business has been lethargic and lacking 
in interest. There have been heavy ex¬ 
ports of gold to Europe and this would 
ordinarily cause a tightness in the money 
market and an increase in the rates of 
interest; but the financial houses have 
seemed to be indifferent to these exports 
and money continues easy, by no means 
reflecting the drain of gold from the mar¬ 
ket. Mining stocks show a little activity 
and prices generally are a little in ad¬ 
vance of the close a week ago. Amalga¬ 
mated Copper showed more strength 
and closed at $8454. American Smelt¬ 
ing common also showed strength and 
closed $3 higher than last week at 
$118^. United States Steel strengthened 
nearly $2 and closed at $34^. 

At an auction sale, at New York, June 
20, 87 shares of the New Jersey Zinc 
Company sold at $420.50 per share. 

The tone of the curb trading was 
stronger at the close of the week and 
the Goldfield, the Cobalt and the copper 
stocks felt the influence of better buying 
orders and advanced slightly. The Gold¬ 
field stocks continued to do the bulk of 
the curb business and advanced frac¬ 
tionally. 

Boston 

June 25—Considerable improvement is 
to be noted in sentiment regarding the 
market in mining shares. The trend is 
upward, and the market has broadened 
materially. The high class of copper 
stocks have been prominent the past 
w'eek, although not particularly active. 
Calumet & Hecla is up $30 to $800; Mo- 

and prices easily maintaining themselves. 

Copper Sulphate—There was no change 
during the week and outside of the regu¬ 
lar consuming lines little or no business 
was done. Prices remain stationary at 
$7.50 per 100 lb., car load lots, and $7.75 
for smaller quantities depending upon 
terms of sale. 

Nitrate of Soda—The market is prac¬ 
tically the same as reported last week. 
The demand is strong and supplies are 
far from plentiful; hence the price is 
easily maintained at 2.55c. for 96 per cent., 
1907 delivery with ■')5 per cent, at 2.47c. 
For next year’s delivery for these grades, 
quotations remain at 2.S5l4c. and 2.50c. 
respectively. 

Phosphate Rock—J. M. Lang & Co. re¬ 
port shipments of phosphate rock through 
the port of Savannah, Ga., for May 1907 
as follows: To Germany, 10,171 tons; to 
the Netherlands, 4414; to England, 2140; 

tons in 1905. 

British Chemical Trade—Exports of 
heavy chemicals from Great Britain for 
the five months ended May 31, were as 
follows, in cwt of 112 lb. each: 

1906. 1907. Changes. 

Bleaching powder.... 419,245 449,911 I. 30,656 
Muriate of ammonia, 46,348 76,101 1. 28 753 
Soda ash. 664,197 903,465 I. 239.2P8 
Bicarbonate of soda. 144,680 175,039 I. 30,359 
Caustic soda. 630 973 602 709 D. 28,264 
Soda crystals. 68.466 61,899 D. 6,567 
Soda sulphate. .359,529 359.931 I. 402 
Sulphuric acid. 41,395 33,014 D. 8,381 

Exports of copper sulphate were 34,393 
tons in 1906, and 35.499 in 1907; an in¬ 
crease of 1106 tons. 

Imports of chemicals and raw materials 
into Great Britain for the five months 
ended May 31 were, in long tons: 

1906. 1907. Changes. 

Nitrate of p''ta8h.... 4,566 4,813 1. 268 
Nitrate of soda. 62.499 71,232 1. 18,733 
Phosphates. . 206.659 229.772 1. 24.213 
Sulphur.. 8 223 7,646 D. 678 
Pyrites .. . 332,346 342,062 1. 9,707 

hawk, $3 to $78.50; Osceola, $8 to $I33’. 
Quincy, $3 to $115; Tamarack, $6 to 
$107; Wolverine, $5 to $155, and Calumet 
& Arizona, $3 to $157. Copper Range 
has spurted $2.25 net to $78.50; North 
Butte, $2 to $79.25; Old Dominion, $1.75 
to $44.75; Boston Consolidated, $2 to 
$25.25; Butte Coalition, $1.50 to $25; Cen¬ 
tennial, $3 to $27; Franklin, $1.25 to 
$14.25; Utah, $2.75 to $51.8754; and U. S. 
Smelting, $1.50 to $49.50 ex-dividend. 

Isle Royale, Balaklala and Trinity have 
had marked advances. The first-named 
is up $5 to $20, on bullish advices from 
the property. The other two responded to 
the homecoming of Thomas W. Lawson. 
Balaklala rose $1.8754 to $10.1254, and 
Trinity, $3 to $23.25. Amalgamated is up 
$2.1254 net for the week to $84.50. U. S. 
Smelting directors have declared the 
usual quarterly dividends of 8754c. on 
both classes of stocks. E. N. Foss has 
resigned from the board. Arizona Corn- 

total, 16,725 tons. 

Sulphur—Emil Fog & Son’s monthly 
market report from Messina, Italy, under 
date of June i, states that the election of 

Estimating sulphur contents of pyrites, 
the total sulphur imports were 141,283 
tons in 1906, and 144,366 tons in 1907; an 
increase of 3083 tons. 

mercial made a short advance today, 
touching $26, against $21.8754 a week 
ago. Shannon is up to $17.1254. In the 
latter company the number of stockhold- 
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ers has doubled since Jan. i, there now 

being 3100. Nevada-Utah has been firm 

and active on the curb. 

Colorado Springs 

June 21—The trading on the local stock 

market has been dull and listless. The 

entire week’s sales have amounted to only 

about 75,000 shares. The most active 

traders this week have been Dante, Doc¬ 

tor Jack Pot, Work and Pharmacist. 

Work has been resumed on the deep 

drainage tunnel in Cripple Creek by the 

Tunnel company; the contractors, becom¬ 

ing discouraged, threw up their contract 
on it. The Tunnel company expects to 

push the work rapidly to completion. 

STOCK QUOTATIONS 

NEW TORE June 25! 
1 

Name of Comp. Clg. 

Alaska Mine. 1 
Am.Nev.M.AP.Co. 
Amalgamated_ 84% 
Anaconda*. 57 
Balaklala. 
British Col. Cop.. 8% 
Buffalo Cobalt.... 
Butte A London.. lA 
Butte Coalition*.. 24% 
Butte Cop. A Zinc. 
Cobalt Contact.... .56 
Colonial Silver.... 3 
Cum. Ely Mining. 7% 
Davis Daly. 12% 
Dominion Cop.... 5% 
El Rayo. 5% 
Foster Cobalt. 66 
Furnace Creek.... % 
Giroux Mine. 8.% 
Gold Hill. 
Granby, New. 
Greene Gold. i% 
Greene G. A S .... 1% 
Greenw’r A D.Val. "6 
Guanajuato. 3% 
Guggen. Exp. 312% 
Hanapah . 50 
McKinley Dar.... lA 
Mlcmac. 6% 
Mines Co. of Am.. 1% 
Mitchell Mining.. Vi 
Mont.Sho.C.(New) 7% 
Nev. Utah M. A 8. 5% 
Newhouse M. A 8. 
Nlplsslng Mines.. 11% 
Old Hundred. 2% 
Silver Queen. lA 
Stewart. 2A 
Tennessee Copper 
Union Copper.... % 
Utah Apex. 
West Columbus.. 11 

N. Y. INDUSTRIAL | 

Am. Agrl. Chem.. 17% 
Am. Smelt. A Ref. 118% 
Am. Sm. A Ref., pf. 106% 
Bethlehem Steel.. 10% 
Colo. Fuel A Iron. 31 
Federal M. A S.. pf. 
Inter. Salt. 16 
National Lead.... 60 
National Lead, pf. 
Pittsburg Coal.... 
Republic I. A 8... 
Bepnbllc I. A S.,pf. 82 
Sloss-Shefileld.... 66% 
Standard Oil. 6023* 
Tenn. C. A I. 
U. 8. Red. A Ref.. 
U. 8. Steel. 34% 
U. 8. Steel, pf. 99 
Va. Car. Chem.... 
Ya. I. Coal A Coke 61 

ST. LOUIS June 22 

N. Of Com. High. XjOW. 

Adams. .40 .90 
Am. Nettle. .06 .03 
Center Cr^ 2.60 2.30 
Cent. C. A C. 67.60 66.60 
C.C. AC.pd. 78.60 77.50 
Cent. OU... 110.00 105.00 
Columbia.. 7.00 5.00 
Con. Coal.. 26.00 34.00 
Doe Run.. 136.00 135.00 
Gra. Blmet. .23 .30 
St. Joe. 17.00 16.00 

BOSTON June 25 

Name of Comp. ' Clg. 

Adventtue. 2% 
Alloucz. 45 
Am. Zinc. 35% 
Arcadian.. 4% 
Atlantic. 13 
Bingham. 14% 
Boston Con. 25% 
Calumet A Arlz... 1 167 
Calumet A Hecla*: 800 
Centennial. 27 
Con. Mercur. 
Copper Range*... 78% 
DaJy-West*. 16% 
Franklin. 14% 
Greone—Can. 
Isle Royal. 19% 
LaSalle. 13% 

8% 
12% Michigan . 

Mohawk*. 78% 
Mont. C. A C.(new> 3% 

North Butte. 79-4 
Old Colony. 
Old Dominion.... 44% 
Osceola. 133 
Parrot. 19 
Phoenix. 1% 
Quincy. 116 
Rhode Island. 5 
Santa Fe. 2% 
Shannon*. 17 
Tamarack. 110 
Trinity. 22% 
United Cop., com. 62% 
U. 8. on. 10% 
U. S. Smg. A Ref.. 49% 
U.S.Sm.A Re.,pd. 1 43 
Utah Copper. 51 
Ylctorla. 7 
Washington. 
Winona. 
Wolverine. 165 
Wyandotte. 

♦Ex. Dlv. tEx. Rights. 

BOSTON CURB 

Ahmeek. 
Arlz. Com. 

East Butte. 9% 

'8% 
3 

Hancock Con. 
Keweenaw. 
Majestic. 

LA 
.51 

Superior. 
Superior A Pitts.. 
Troy Man. 

14% 
1% 

LONDON June 36 

Name of Oom. Clg. 

Dolores. £110s Od 
Stratton’sInd. 0 3 0 
C-amp Bird.... 110 9 
Esperanza.... 119 0 
Tomboy. 115 0 
El Oro. 17 6 
OrovlUe. 016 0 
Somera. 
Utah Apex.... iso 
Arlz.Oop.,pfd. 9 6 6 
Arlz.Cop..def.. 9 3 0 

Cabled through Hay¬ 
den. Stone k Co., N. T. 

S. FRANCISCO June 19 

Name ot Comp, i Clg. 

COKSTOCK STOCKS; 

Belcher......... 
Best A Belcher. 
Caledonia. 
Chollar. 
Con. Cal. A Ya.. 
Crown Point.... 
Exchequer. 
Gould & Curry.. 
Hale A Norcross 
Mexican. 
Ophlr..— 
Overman. 
Potosl. 
Savage.. 
Sierra Nevada.... I 

.26 

.70 

.16 

.07 

.64 

.22 

.30 

.16 

.60 

.41 
1.80 

.12 

.09 

.60 

.33 
Union.I .27 
Utah.I .06 
Yellow Jacket....I .76 

TONOPAH STOCKS 

Gtolden Anchor... I .20 
McNamara. .29 
Montana-Pltts.ex.l .10 
North Star. .24 
Rescue.I .17 

GOLDFI’D STOCKS 

Black Ants.! .06 
BlueBuU.I .26 
Columbia Mt.1 .34 
Comb. Frac.I 2.66 
Conqueror.09 
Daley. 1.16 
Florence. 3.60 
Frances-Mohawk. 1.00 
Goldfield Con.... i 6.00 
Grandma .I .13 
Great Bend.; .61 
RedHlUs. .36 
St. Ives.' .94 

Bdllfboo Stocks 

Amethyst.! .24 
Bonnie Claire_j .64 
Mayfiower Con... .32 
Montgomery Mt..' .14 
Original. .08 

Manhat'm Stocks 

Gold Wedge.! .06 
Manhattan Mg_i .05 
Pine Nut.' .10 
Ruby Wonder. 
Stray Dog.' .16 
Yellow Horse.i .04 

NEYADA June 36 

(Weir Bros. A Co., New 
York) 

TONOPAH STOCKS Clg. 

Tono’h Mine of N. 14.371 
Tonopah Exten... 1.70 
Montana Tonop’b 3.00 
Belmont. 4.00 
Tonopah Midway 1.26 
West End Con.... .871 
Jim Butler.. .98 

GOLDFI’D STOCKS 

Sandstorm. .40 
Kendall. .30 
Bed Top. 2.75 
Jumbo. 3.76 
Goldfield Mining. 1.10 
Dla’dfield B. B. C. 
Atlanta. .48 
Mohawk. 13.00 
Silver Pick. .64 
Laguna. 1.10 

BDLLFBOOSTOCKS 

Mont. Shoshone C. 6.00 
Tramps Con. .60 
Gold Bar. .60 
Bullfrog Mining.. .16 
Bullfrog Nat. B... .31 
Homes take Con.. 

M ANHAT’N Stocks 

Manhattan Con.. .48 
Manbat’n Dexter. .13 
Jumping Jack.... .10 
Stray Dog. .16 
Indian Camp. .06 

COLO. SPRINGS June 32 

Name of Comp. Clg. 

Acacia. 9% 
Black BeU. 
C. C. Con. 
Dante. 4 
Doctor Jack Pot.. 7% 
Elkton. 66 
El Paso. 42 
Findlay. 
Gold Dollar. 
Gold Sovereign... 4 

^ Isabella. 32 
'Index. 
Ijennle Sample.... 5 
iJerry Johnson.... 
Mary McKinney.. 69 
Pharmacist. 5 
Portland. 
lUn. Gold Mines.. 8% 
Ylndlcator. 79 
Work. 18% 

New Dividends 

Company. 1 
Pay¬ 
able. 

1 
Bate.j Amt. 

Am. Smelting A Ref., com.. July 15 92.00 $1,000,000 
.\m. Smelting A Ref., pfd... July 1 1.76 875,000 
Central C. A C., com. July 16 1..50 ! 76,876 
Central C. A C., pfd. July 15 1.26 i 23.438 
Copper Range. July 1 2.00 767,562 

oe Run. June 16 0.60 29,631 
A^omlnion Coal... July 2 1 00 1 150,000 
Esperanza, Ltd. July 18 1.32 I 600,600 
Geh. Chemical, pfd_._ July 1 1.60 > 150,000 

0 06 20,000 
Inter. Nickel, pfd..{ Aug. 1 1.60 131 a23 
Kerr Lake (Cobalt). July 1 0.15 90,000 
Kendall.1 June 24 0 03 15,000 
Maryland Coal, pfd.| June 29 4 00 76,400 
Mines Co. of Ani. June 26 0 02 ! 40,000 
New Idria. July 1 0.20 1 20,000 
Nlplsslng . July 20 0.16 180,000 
North Star. June 27 0.20 1 60,000 
Shannon. July 1 0.60 1 160,000 
St. Joseph.. June 20 0.16 i 160,000 
St. Mary’s Mineral Land_ iJuly 1 1.00 1 160,000 
Tezultlan. July 1 2.00 
Tonopab'Of Nev. 'June 0.60 Mo.oob 
U. S. Smelting A Ref. :.Tuly 15 1.75 666,260 

i 

Assessments 

Company. | Dellnq. 1 Sale. Amt. 

Bullion, Nev. June 10 July 2 $0.06 
Challenge Con., Nev. June 19 July 10 0.10 
E'na King, Cal. June 8 July 1 0.03 
Exchequer, Nev. July 8 July 30 0.05 
Forty-nine G. PI., U. June 26 July 16 0.01 
Honerlne, Utah. June 26 July 20 0.20 
Julia Con., Nev. June 24 July 16 0.03 
Mexican, Nev. July 15 Aug. 5 0.10 
Nev. Superior, Utah June 17 July 6 0.10 
Savage, Nev....._ June 12 July 1 0.10 
St. Joe, Utah. June 13 , July 3 0.03 
Wasatch, Utah. June 17 July 3 1.26 
Yellow Jacket, Nev.. July 3 Aug. 10 0.16 

Monthly Average Prices of Metals 

AVERAGE PRICE OF SILVER 

Month. 
New York. London. 

1906. 1 1907. 1906. 1907. 

January. 66 388'68.678 90.119 31.769 
February. 66.108168.836 90.464 31.862 
March. 64.697167.619 39.864 31.326 
April. 64.766|66.462 29.964 30.25:1 
May. 66.976l66.981 90.968 30.471 

66 394 30 186 
66 106 30113 
66'949 30 639 
67 927 31.488 
69 623 83.148 
70’813 33 671 

December. 69'.660 33.008 

Year. 66.791 30.868 

New York, cents per fine ounce; London, 
pence per standard ounce. 

AVERAGE PRICES OF COPPER 

NEW YOBK. 

Electrolytic Lake. 

1906. 

Year.119.278 . 19.616 

1907. 

24.404 
34.869 
25.065 
24.324 
34.048 

1906. 1907. 

18.419 
18.1161 
18.641 
18.688 
18.734 
18.719 
18.686 
18.706 
19.338 
21.722 
33.398 
33.360 

34.826 
36.336 
36.660 
26.2601 
26.072 

1906. 1907 

106.739 
107.356 
106.594 
98.626 

102.376 

New York, cents per pound. Elecrolytlc is 
for cakes, ingots or wirebars. Ixtndon, pounds 
sterling, per long ton, standard copper. 

AVERAGE PRICE OF TIN AT NEW YORK 

Month. 1906. 1907. 1 Month. 1906. i 1907. 

January ... 36.390 41.648 July. 87.376|. 
February.. 36.408 42.103 August. 40.606. 
March. 36.663 41.313 September. 40.616,. 
April. 
May. 
June. 

38.900 
48.313 
89.360 

40.938 
43.149 

1 

October.... 
November. 
December.. 

1 Av. year.. 

43.8521. 
43.906. 
43.760j. 

89.819'. 

Prices are in cents per pound. 

AVERAGE PRICE OP LEAD 

! 

Month. j 

New York. London. 

1906. 1907. 1906. 1907. 

6.600 
6.464 
6.960 
6.404 
6.686 
6.760 
6.760 
6.760 
6.760 
6.760 
6.760 
6.900 

6.000 
6.000 
6.000 
6.000 
6.000 

16.860 
16.081 
16.933 
16.969 
16,736 
16.818 
16.636 
17,109 
18.366 
19.360 
19.381 
19.609 

19.828 
19.631 
19.703 
19.976 
19.688 

6.667 17.370 

New York, cents per pound. London, 
pounds sterling per long ton. 

AVERAGE PRICE OF SPELTER 

Month. 

New York. St. Louis. London. 

1906. 1907. 1906. 1907. 1906. 1907. 

January. 
February.... 
March._ 
April. 
May. 

6.487 
6.076 
6.309 
6.078 
6.997 
6.096 
6.006 
6.027 
6.316 
6.333 
6.376 
6.693 

6.732 
6.814 
6.837 
6.686 
6.441 

6.337 
6.934 
6.066 
r.931 
t.846 
6.948 
6.866 
6 878 
6.066 
6.070 
6.326 
6.443 

6.683 
6.664 
6.687 
6.636 
6.391 

38.336 
35.844 
34.668 
26.781 
27.000 
27.728 
M.800 
26.938 
37.668 
38.076 
27.781 
27.988 

27.126 
26.938 
26.094 
26.900 
25.663 

September.. 

November .. 
December... 

Year. 6.198 6.048 37.030 

New York and St. Louis, cents per pound. 
London in pounds sterling per long ton. 
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JENKINS BROS. VALVES 
IF THE REAL JENKINS BROS. VALVES were hot so good they 

would not be so frequently imitated. Insist on having valves stamped 
with our Trade Mark and you will get the genuine and the best. They 

cost,no more, and will earn their cost compared with the imitations, which 
soon require repairs that often cannot be made, as there is no name on the 
valve, and it is thus an impossibility to get the necessary repair part. The 
genuine are handled by reputable dealers everywhere, and repair parts can 
always be readily obtained. 

CATALOGUE SENT ON REQUEST 

JENKINS BROS., New York Boston Philadelphia Chicago London 

View of Broderick & Bascom^s 
patent automatic aerial wire rope 
tramway which transports 800 
tons of coal 1300 ft. daily at a cost 
of less than 1 cent per ton. 

This tramway is equipped with 
our G. & S* patent automatic self¬ 
dumping, self-righting and self¬ 
locking buckets. 

Ask for Catalog No. 8. 

We manufacture 

Wire Rope and Aerial 
Wire Rope Tramways 

BRODERICK ® BASCOM 

ROPE COMPANY, 
ST. LOUIS, NO. 

Branches: 76 Warren Street, New York. Seattle, Wash. 

VE DESIGN ^ HANUFACTURE 

CYANIDE-PLAHTS 
SEND FOR CATALOGUE 

;nu v'J‘ 
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Sullivan Duplex Steam and Two-Stage Air Compressor, “Class W E." 

Sullivan Air Compressors of the duplex type possess important advantages for 

mining service, which should be considered in the purchase of machines of this 

pattern. 
(1) Expensive foundations are unnecessary; the compressors, except 

the largest sizes, are entirely self-contained. 

(2) These machines require little attention, being practically auto¬ 

matic. The main working parts run in oil, and are housed, to 

protect them from grit and dust. 

(3) Steam economy is gained by the Meyer adjustable cut-off, 

used in connection with steam and air regulators of unusual 

sensitiveness. 

(4) High air efficiency is secured by two-stage compression, with 

thorough water-jacketing of cylinders and heads, and ample 

intercooling surface. Air inlet valves are of the semi-rotary 

pattern, positively driven, and automatic poppet discharge 

valves are employed. 

Built in capacities from 100 to 2600 feet, for steam or power drive 

CATALOGUE 58 

ROCK DRILLS 

g6al cutters 

DIAMOND DRILLS 

HOISTING ENGINES 

iULLIVAN MACHINERY CO 
Birminghw, Ala. 

Butte Johannesburg RAILWAY EX 
Claremont, N. H. Joplin, Mo. 

Denver Knoxvaie ChicaQO, 
El Paso Mexico ^ * 

Cable Address: "Diamond,” Chicago. Codes Used: “A. I.,” “A. B. C. 
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This cut shows the best aod most enduring construction for heavy Stamps. 
Specially designed mortars rest directly on a solid Concrete foundation. 
The battery posts being securely held by cast-iron shoes bolted to the 
solid foundation. Write for descriptive catalogue. 

GENERAL OFFICES, COMMERCIAL NATIONAL BANK BLDG., CHICAGO 

Dooly Block, Salt Lake City. THE HEWITT MACHINERY CO., San Francisco. 

WORKS, CHICAGO HEIGHTS, ILLINOIS 
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.Sole Builders of the. 

Overstrom Concentrating Table 

Thb table is largely used in the Michigan Copper Country, in the Lead and Zinc Fields of the Middle 

West, and has obtained a firm foothold in the Gold and Silver Producing Districts. 

Its steel and iron construction gives great rigidity to the frame and results in increased smoothness of 
V 

table action. ^ The new head motion has less wearing parts than can be found in any other device of 

this character.^ ^ The carrying mechanism is the most perfect yet devised; the table top rests on four large 

rollers extending the whole width of the table, which gives more than twenty-four feet of bearing surface. 

These rollers cannot wear flat. ^ Rocking arms are used to impart reciprocating motion to the. table, 

producing an action that is practically perfect; the mineral particles are advanced with great rapidity 

Q The table is diagonal in shape; consequently there is a very close and clean concentration. 

Owing to its soperior constroction, this table costs less for repair parts 
than any similar machine on the market. 
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SSSSSSSJEMOHEERS AHD M/WmCTUREBS^“f“erj?A 

GENERAL OFFICES: CLEVELAND, OHIO, U. S. A. 
BRANCH OFFICES: New York, 42 Broadway. Chicago, J325 First National Bank Baildicg. 

San Francisco, Allas Building. London, Eng., 47 Victoria St., S. W. 
. Mexico, D. F., Mex., Alcaiceria 27, Apartado 1571. 

SELLING AGENTS: Denver, Hendrie & Bolthoif Manufacturing and Supply Company. 

Safety Detaching Hooke 
rOR MINE Gf\G^S. 

For Preventing Accidente Due to Over-Winding. 

The most satisfactory form of Safety Hook for mine service. Extremely simple in 
design and operation. Few parts and readily accessible. Case is an iron casting. Made 
to withstand strain due to a loaded cage dropping on it from height of two feet. 

Complete Moisting PCAPSTS DESIGNED and EQUIPPED. 

(Hoiitiiig Cage, 

equipped with Safety Hook.) 

OPERATIOIN. 

The cage having been hoisted high enough to enter the hook 
into the case, the flaring sides of the hook meeting those of the case 
are closed like a pair of scissors. This action brings the slots in the 
upper end of the plates in line, allowing the clevis to pull out; the 
ears on the plates are thrown out far enough so that as the cage 
drops the ears catch on the upper edge of the case, holding the cage 
in place. The curved holes near the bottom of the plates are so de¬ 
signed that in the released position the plates are again locked and ' 
cannot be changed until the weight of the cage has been taken off 
the hook. 

Write for Bulletin SH-2.'^ 
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The Crusher 

“McCully 

Gyratory 

Unequalcd for the preparation of ores for the smelter. 
Can be adjusted to produce either a coarse or fine product. 
Simple in construction; has great capacity and strength, and all 

parts designed to insure durability. 
V Will crush more ore per horse-power, and crush it finer, than 
^ any other machine on the market. . 

Built only by the i 

Power & Mining Machinery Co., yV 
Cudahy (Mu^ut"!) Wisconsin. jy 

Atlanta—Buffalo—Chicago—El Paso 
New York—Salt Lake— 

San Francisco. 
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News note fromM. & S. P., May 4th, 1907; 

“The tendency is to shorten the tube-mills in use on the 
Rand. At the Village Main Reef, the length of tube-mill 

has been 22 ft, and the early machines were two feet longer. 

In ordering new tube-mills it is specified that they shall be 

SJ4 ft shorter, that is, only ft The diameter remains 
unchanged. It is hoped to decrease the power consump¬ 

tion.” 

We have always advocated the use of Short Tube 
Mills and our customers can testify as to its success. 
Write us for our Bulletin, No. 1027, describing our 
Tube Mills. 

THE DENVER ENGINEERING WORKS COMPANY 
DE.NVER. COLORADO. U. S. A. 

SALT LAKE CITY DISTRICT OFFICE: 205 ATLAS BLOCK 

TUBE MILL WITH GEAR DRIVE FOR DIRECT CONNECTED ELECTRIC MOTOR 

/ 

fj- 

7 
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AIR POWER 
MACHINERY 

AIR COMPRESSORS 
Catalogs 36 and R 37. 

**RETURN-AIR'* 
PUMPING SYSTEM 

Catalog B 12 

HAMMER DRILLS. 
'Little Jap” and “Little Imp. 

Bulletin 2009 and 2011 

AIR LIFTS 
Catalog 73. core drills. 

Catalog 91. 
COAL CUTTERS. 
Catalogs 52 and 353. 

il Broadway 

NEW YORK 
MONTREAL TORONTO 
LIMA LA PAZ IQUIQUE 

CHICAGO 
SEATTI.E 
MEXICO CITY 

TIILADELPHIA 
VANCOI’VER 
TORREON, MEX. 

PITTSBURG 
ROSSLANI) 

VALPARAISO 

EL PASO 
HALIFAX 

SHANGHAI 

u I 

1 J 
i 

.1 
i 
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H ‘ NEW INGERSOLL 

COAL CUTTER 
"THE HARD HITTING PUNCHER" 

“New Ingersoll” In the mine of the Tennessee Coal Co., Bricevllle, Tenn. 

Forty per cent, of your coal remains in the pillars after the rest is mined. If you use chain 

cutters, these pillars must be drawn by hand, on a hand mining scale—for no chain machine 

can undercut a pillar. But if you use “New Ingersoll” Punchers, you can undercut these pillars 

on a machine mining scale. The profit in the latter case is thus the difference between the 

hand and machine scales applied to 40 per cent, of the coal mined. This profit is largest with 

“New Ingersoll” machines, for they do the work at least expense for power and repairs. 

There are other excellent features which we will be glad to tell you of. 

RADIALAXE” SHEARING MACHINES 

INGERSOli-IUND CO. 
II Broadway 

ST. LOUIS CLEVEIJI.ND NEW YORK HOUGHTON BUTTE 
BOSTON BIRMINGHAM SALT LAKE SAN FRANCISCO LOS ANGELES DENVER 
YOKOHAMA JOHANNESBURG LONDON PARIS BERLIN MELBOURNE KALGOORLIB 

ElOO 



THE ENGINEERING AND MINING JOURNAL. June 29, 1907. 

World’s 
Economy Record 

m HI 
Hr 

3(1*’'/A-'V f i • 

.' •- i* • ;■■■ 

Quadruple Expansion Two Stage Air Compressor, designed and built by 

Nordberg Mfg. Co., for Champion Copper Co., Painesdale, Mich. 

Cylinder diameters, 14>^», 22»,38*,54» steam; 23*-23*, 37*-37« air, 48* stroke. 

After having been in commision for 17 months, a 10-hours* test, made 

under daily running conditions, and without change of adjustment,showed 

a development of 194,930,000 million foot pounds of work per million 

heat units supplied to engine. (See paper of Prof. O. P. Hood, before 

A.S.M.E.. New York City, Dec., 1906.) 

Remember: "We stand ready to guarantee a higher economy of steam in 

compressing air than any other builders of air compressors in the world.** 
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AnotKer ABB£ TriumpH. 

THE ABBE TIRE STYLE TUBE MILL 

FOR MULEBACK TRANSPORTATION. Every Gold And Silver Nine Can Now 
Slime Its Ores» As This Tube Hill Can Be Brought To It. 

The greatest improvement made on Tube Mills in the last fifty (50) 
years. Covered by letters patent all over the world. Granted to our 
President, Mr. MAX F. ABBE. Beware of imitations. 

Remember, The ABBE Tube Mill, the proven success, was invented 
by MAX F. ABBE. 

U. S. Patent Nos.—743,791—744,451—818,211—824,520—841,841—841,913—845,992. 
Mexican Patent No. 4573. English Patent No. 1323—A. D. 1906. Canadian Patent 
No. 92,868. German Patent No. 178,728, etc., etc. Other Patents Pending. 

Copyright, 1907, by Abb^ Engineering Co. 

The above cut shows a 4' 6" diam. x 20' o" long Abb4 Sectionalized Tube Mill recently 
shipped to a mine. We have two more under construction for the same firm. Further 
particulars will be cheerfully furnished. Write for loo-page catalog. 

ABBE ENGINEERING CO 
NEW YORK CITY 

STEARNS-ROGERS HFG. CO., DENVER, COLO., Western Representatives and Hanafactnrers. 
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MiNINC «=!— 
^ Machinery 

Minins =5— 
^ Machinery 

LEYNER 

AIR COMPRESSORS 
standard for heavy duty, 

DURABILITY, EFFICIENCY 

The J. Geo. Leyner Engineering Works Co. 
General Offices and Works: LITTLETON, COLO. 

Manufacturers of Rock Drills. Air Compressors, Steam and Electric 
Hoists, Cars, Cages, Skips, etc. 

Complete Mining Plants furnished and Installed 

COMPOUND STEAM, TWO STAGE AIR 

DUPLEX, TANDEM COMPOUND STEAM, TWO STAGE AIR 

ABOVE ARE A FEW STRAIGHT LINE TYPES 

COMPRESSORS FOR HIGH OR LOW PRESSURE, 

ANY ALTITUDE, ANY DRIVE 

•— -CATALOGUE ON REQUEST--- 

SIMPLE STEAM, TWO STAGE AIR 
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QUALITY 
We do not taRe up a prospective customer's 

time telling Kim tKat 

TRAYLOR ENGINEERING COMPANY 

FURNACES 
are what they arc, solely because of material and work mans hip that are better. No one has any monopoly on 
material and labor, others may be buying just as good material and using just as high class workmen as we. 
What places the Traylor Engineering Company Furnaces in a class by themselves, is their designs. 

We make our jackets with the inner and outer sheets securely fastened and supported from one to the 
other without a stay-bolt passing through the inner or fire sheet. Also our tuyeres form a part of the inner 
slieet without any joints, rivets, steel blocks, or any projection whatever on the inner surface of the jacket. 

Traylor EnKineerlngr Company Water Jacketed Silver-Lead Furnace. 

A long list of “furnace troubles" could be enumerated, there are but several that can be charged to poori 
material. All others are trouble breeders solely because of improper design. We have a fool proof furnace, 
and in selling it about all we have to say is “Watch the charging,” outside of that our furnaces will stand more 
hard service with less trouble under adverse conditions than any furnace that can be bought at any price, and 
remember it’s brains in the designing room that makes it. 

If you are sufficiently interested to make an inquiry, we shall be glad to give you a dozen or m.ore reasons, 
substantiated by facts and references why these furnaces will give you better results and longer service than 
any other make built today. 

CENTRIPACT SCREENS, Cat. 1—8. 
1‘OWER, HOISTING & MINING MACHINERY, Cat. No. F—8. 
('ONCENTRATING MILLS & MACHINERY, Cat. No. 11—8. 

STAMP MILLING MACHINERY, Cat. No. 1—8. 
CYANIDE MACHINERY, Cat. No. K—8. 
FURNACES & SMELTING ACCESSORIES, No. 50—8 

✓ 

Consulting 

Mechanical 

AND 

Metallurgical 

Engineers. 
10 j 'A 

MMUrACniRERSOF 

Mining 
Machinery, 

ALL KINDS, 

ALL PURPOSES. 
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Sales Offices: 5 8 Trinity Place, New YorK, N. Y., U. S. A, 
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**Beats 
any other 
Drill to 
Death— 
and then 
Some.” 

That’s the verdict of the *1 
i! 

Mt. Pitt Hydraulic and Quartz 

Mining Co. Read their letter || 

which follows. 
|l 

Will you send for details of i 

the “MURPHY 

gives 

Mt. Pitt Hydraulic & Quartz M. Co. 
432 Mohawk Bldg., Portland, Ore. 

Grants Pass, May 8th, 1907. 

C. T. Carnahan Mfg. Co., 

Denver, Colo. 

Gentlemen : 1 take pleasure in recommending your drills. We have five of them at work and 

they beat any other drill [of which we have tried several] to death and then some. 

Yours truly, 

A. C. Hoofer, Mgr. 

C. T. CARNAHAN MFG. CO., Denver, Colo., U. S. A 
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OUR NEW PLANT AT KOPPEL. P. O. HOMEWOOD, BEAVER CO , PA. 

Manufacturers and Consulting Engineers of 

Induetml and Portable 
RaUwaye 

For Mines, Smelters and Quarries of the World. 

This Illustration shows the mines with Koppel’s complete Installation of Industrial and 
Portable Railway for the National Fire Proofing Co., Pittsburgh, Pa. 

' Write for Catalog No. 38. 

ARTHUR 

NEW YORK. 

141 Morris Bldg. 

BOSTON. 

53 Oliver Street. 

CHICAGO. 

164IE Monadnock BIk. 

PITTSBURG, 

1612 Machesney Bldg. 

SAN FRANCISCO, 

I5I3A Chronicle Bldg. 
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PATENTED 

PATENT PENDING 

STURTEVANT 
BALANCED ROLLS 

The Only Crushing Roll in which all shocks are balanced. No 

crystalized shafts. Minimum vibration. Rigid, except under break¬ 

ing strains. Special car-box bearings on each shaft so that both 

tires may spring back in relief. Side and 

end adjustments, automatic, no shims PATLMTIO 

Perfect Automatic feeder for coarse or ll i 

fine ore. 

We offer Rolls in sizes from the 8"x5" 
Laboratory Roll to the 40"x20" machine. H| jmilUmill 

Also Sectional Rolls. 

SEND FOR CATALOGUE OF CRUSHERS, 

ROLLS, STAMPS AND GRINDING MILLS. 

Sturtevant Mill Co., 110 Clayton Street, Boston, Mass. 
Harron, Rickard & McCone, Coast Agents, San Francisco—Ix)s Angeies, Cai. S. Sykes & Co.. .Tobannesburg—Bulawayo. 

So. Africa. Sturtevant Engineering Co., Ltd., London, Glasgow, Paris, Berlin, Vienna. 



JEFFREY MACHINERY 
ELEVATING—CONVEYING—MINING 
CRUSHING—DRILLING. 

Clxain Catalog Ko. 80i 

Spiral, Wire Bope and Otber Types ot Conveyers. 

Bnbber Belt Conveyer Catalog Bo. 67>A. 

Screen Catalog Bo. 68. 

All Catalogs Free.' 

Correspondence Invited. Drill Catalog Bo. 76. 
Orusher Catalog Bo. SL 

The Jeffrey Mfg. Co., Columbus, Ohio, U. S. A 
New York Chicago Boston Pitisbnrgh S*. Louis Denver Montreal, Can. 

THE ENGINEERING AND MINING JOURNAL. Tune 29, 1907. 

JET. BAROMETRIC AND SURFACE CONDENSERS 

COOLING TOWERS 

BOILER FEED PUMPS. ALL TYPES STEAM AND ELECTRIC MINE PUMPS 

AIR LIFT PUMPS HIGH EFFICIENCY CENTRIFUGAL PUMPS 

MECHANICAL DRAFT APPARATUS 

OPEN AND CLOSED FEED WATER HEATERS 

HOT WATER METERS. ACCURATE AND RELIABLE 

EXHAUST RELIEF AND BACK PRESSURE VALVES 

STEAM AND OIL SEPARATORS STEAM TRAPS 

SEND IIS YOUR INQUIRIES CATALOGUES UPON REQUEST 

MINE & SMELTER SUPPLY CO. 
42 BROADWAY, NEW YORK SALT LAKE CITY DENVER SAN FRANCISCO EL PASO CITY OF MEXICO 

STEAM POWER PLANT AUXILIARIES 
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power. 

Saves the water, Yi the 

Makes lowest tails. Cleanest 

concentrates. 

Adfustable in every feature 

while in operation. 

NEW CENTURY 
DIFFERENTIAL MOTION 

JIG 
Have learned how to build them 

so strong and durable that repair 

orders are almost unknown. 

Over 1000 in daily use—and 

just shipping 120 compartments 

to one company; the second order. 

Ask for the Bulletins: 

This shriws the way we build jig- 
plungers, and the mechanism by 
which we produce a perfect jig¬ 
ging stroke—Read bulletin No. 11, 
a short treatise on jigging. 

No. 10—Crushing and Screening Machinery. No. 13—N. C. Coal Washing Machinery. 

No. 11—Differential Motion Jigs. No. 14 Knowles New Century Magnetic Separator. 

AUf RICANC^^MTOR (A 
/ lODI iU kir\ 11 C A * 

MAGNETS 
SEPARATORS 

COAL WASHING 
MACHINERY JOPLIN S MO U A 

CRUSHERS 
ROLLS 

ORE FEEDERS 

DISINTEGRATING 

GRIZZLEY MACHINES 
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OR& MILUNG 
MAjCHINERY 

ORE SMELTING 
£0(JJIPM£NTS 

Smelting Equipment, 

We commenced the building of smelting furnaces 
in 1879, when the process of blast furnace smelting 
was first applied to silver-lead ores, and have ever 
since maintained a leadership in this line. Close 
attention to all the developments and a sustained 
effort to make each furnace produce the best possible, 
have combined to make Colorado Iron Works 
furnaces the standard by which others are compared. 
Many of the improvements which have come into 
use have originated with us, and our smelting equip¬ 
ment reflects the latest advancements in the art. 

COLORADO IRON WORKS CO 
DENVER, COLO., U. S. A. 30x108 Inch Copper Matting Furnace with crucible 

for Inside Separation. 

There Are No Chains or Drags 
On the “EDWARDS Patent Duplex Ore-Roasting Furnaces 

And for economy in labor, fuel and maintenance, you can’t beat it. 
One mine roasting over 8,000 tons of sulphide ore per month uses 
six and says: “We are roasting approximately 12 to 15 per cent, more 
ore with the same amount of labor, fuel, etc. The roast is the best we 
have ever seen.’’ 

IT WILL PAY YOU TO KNOW ALL ABOUT THIS MACHINE. 

iOLM, MATTHEW & CO., Colorado^springs. 

T. EDWARDS^ Ballarat, Australia, Patentee and Owner. 

m 



t 

I 

THE ENGINEERING AND MINING JOURNAL. June 29, 1907. 

OW are you going to secure real 
toiler efficiency with boiler tubes 
incrusted with scale? Impos¬ 
sible. 

Adopt the Dearborn Treat¬ 
ment— remove this scale and prevent the 
formation of more—thus increasing boiler 
efficiency and lowering steam cost. 

After two months’ tresatment. 

OOP 
000 

Four months’ treatment. 
Scale entirely removed. 

Before using Dearborn treatment. After one month’s treatment. 
Scale thick. 

After analyzing your feed water, we’ll 
prescribe the right treatment for your par¬ 
ticular case. Chemistry and science do 
the trick. They never fail. What do 
you say ? 

Your address brings 
our Booklet. 

The working supremacy of ROBINS CONVEYING MACHINERY for handling large quantities of ore,fuel 
and excavated materials at mines, smelters, concentrators and mills is everywhere admitted. After a short experience 
with our conveyors, owners and superintendents of large plants have gained such confidence in their efficiency, dura¬ 
bility, the saving of horsepower and breakage, that further instillations within a short time are common on account 
of the increase of business. 

For all phases of economical conveyance we manufacture Bolt Conveyors, 

Stocking Bridges, Hoisting Towers and other machinery. 
We invite yon to investigate our claims by writing for Bulletin No. 16 which describes installations at the Old Dominion Copper Mining Co. 

plant. Globe, Ariz,, the Tennessee Copper Co. plant at Ducktown, Tenn., the Products Coke Corporation, South Chicago, III,, and many others, 
and the gain secured in consequence. 

ROBINS 
Bailroad ExchanRe, Chicago. 
53 State Street, Boatoii. 

CONVEYING BELT COMPANY, 
16 PARK ROW. NEW YORK. 

Reliable 
Service 

In The Year. 
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le “Danville” Maintains Its Leadership 

Through Thoroughness In Construction 

Every practical moneymaking fea¬ 

ture that you prize in a hoist is found 

in the "Danville”. It embodies every 

good, modern hoist feature'known. 

May we refer you to mines, where 

the "Danville" is operating right 

next to others, in order that you may 

note how much faster and better it 

works ? 

We supply the entire equipment. Ho~v 

about quotations ? 

18 in. X 36 in.—6' DRUM DANVILLE HOIST. 

Danville, 
5 I11.,U.S.A Danville Foundry & Machine Company 

THE PIONEER MINING MACHINERY HOUSE OF THE WEST 

STEAM ELECTRICAL and hydraulic ENGINEERING — MINE^nd SMELTER SUPPUES 

We Build Hoists For Any Requirements noisT^cSrkSoG 
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which it IS to operate. 

Workmanship, weight and material unequaled. 

We build only Cold Dredges and make short time deliveries. Special attention given to Export work. 

NEW YORK ENGINEERING COMPANY, - 2 Rector St.. New York. 
In writing lor Catalog give description of your proposition. 

Modern Ore Reduction Machinery 
For upwards of half a century we have been identified with the mining industry as 

designers and manufacturers of the mechanical equipment for Mining, Milling, Smelt¬ 
ing and Handling ores. 

Our products have acquired a world-wide reputation for efficiency and durability and our 
aim has always been to serve our customers promptly and accurately. 

If you are interested in modern machinery for testing ores, or are contemplating the erec¬ 
tion of a plant or enlarging the capacity of your present works,we may be able to render 
you valuable assistance. 

The recent large additions to our manufacturing plant—more than doubling its capacity 
—enable us to offer clients an eminently satisfactory service, perhaps more satisfactory in 
all respects than obtainable elsewhere. 

Estimates, Specifications and Catalogs upon request 

FULTON IRON WORKS-509 MARKET ST., SAN FRANCISCO. CAL. 



r. 
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Advantages of the 

Pittsburgh Coal Washer 
Ft is impossible to find a single jig or appara¬ 

tus that will successfully handle all kinds of 
coal. As the nature of the coal and impurities 
vary, the arrangement and design of the ma¬ 
chinery must be made accordingly. 

The PITTSBURGH JIG is built to fit your 
needs—operates on correct principles, has wide 
ranges of adjustment—that is why it renders 
efficient service in nearly every case. 

In addition, it has quick pulsation and slow 
return, small number of strokes per minute, slow 
speed machinery, small number of working parts, 
high capacity and economy in water supply and 
economy in H. P. 

We have the facilities for erecting plants on 
short time and in a highly satisfactory manner. 
Let us go into the subject at greater length. At 
least, write for our Catalog. 

Pittsburgh Coal Washer Co., 
Pittsburgh, Pa. 

ANNOUNCEMENT. 

After a long period of 
experimenting, we are 
now prepared to accept 
orders, for future deliv¬ 
ery, for our 

ROLLED HOLLOW ROCK 
DRILL STEEL 

in the favorite cruci¬ 
form or Rocky Moun¬ 
tain section as per sketch 
below. 
Sizes from %" up. 

The price and quality of 
this Steel will be identi¬ 
cal with our Rolled Hol¬ 
low Rock Drill Steel in 
the Hexagon, Round, 
Octagon and Quarter- 
Octagon sections. 

INTERNATIONAL HIGH SPEED 

STEEL COMPANY, 

Franklin Square, New York. 

Nissen Stamp Mills 

Individual 
Circular 
Mortar and 
Screen 
Gravity Stamp 

Best for 
Amalgamating 

Concentrating 

Cyaniding 

Better 
Savings and Fewer Slimes 

We Build Stamp Mills of all Sizes. 

Write for illustrated booklet No. 640 NS, describing 
the 3C00 ton per day Nissen Stamp 

Mill we are building. 

Fairbanks, Morse & Company, 
Chlc4igo,IU. Indianapolta, Ind. MlnneapolU, Miiiii. Lon Angles, Cal. 
Clnclnrtatl, Ohio New York, N. T. Omaha, Neb San Francisco, Cal. 
Cleveland, Ohio Ht Louis, Mo Salt Lake City, Utah Bakersfield, Cal 
Louisville, Ky. Ksnsss City, Mo. Portland, Ore. Santa Maria, CaL 
Detroit, Mich St Paul, Minn. Denver, Cot Spokane, Waah. 

Minneapolis, Minn. 
Omaha, Neb 
Salt Lake City, Utah 
Portland, Ore. 
Denver, Cot 

Los Angles, Cat 
San Francisco, Cal. 
Bakersfield, Cal 
Santa Maria, Cat 
Spokane, Waah. 
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Elevating 

and Conveying 

Machinery 
For All Purposes 

Motor driven, roller flight conveyor 200-ft. 

centers for coal pocket installed at Summit, 

N. J., for D. L. & W. R. R. Co., by 

Webster M’f’g. Co. 

EASTERN 1 88-90 READE ST., NEW YORK. 
BRANCHES J 1209 PENNA BLD'G, PHILA.^ 

OFFICE AND WORKS 1AITT 
1075-1111 5T., ^ 

The Risdon System of Gold Dredging 
Gets All the Gold 

By means of our patent revolving Screen 
and Gold Saving Apparatus. 

WE see our dredges in DESIGN, CON¬ 
STRUCTION ; also in daily OPERATION 
and have thus been enabled to bring our 
machine to the highest state of perfec¬ 
tion. Catalog No. 17 gives full details. 

Your address, please. 

Risdon Iron Works, -272 Steuart Street,- 

San Francisco, California, U. 5. A. 

GOLD DREDGES 
Bollt by American Locomotive Company From Designs by A. W. Robinson, M. Am. Soc. C. E. 

ATLANTIC EQUIPMENT COMPANY, 
Railway Exchange, Chicago 111 Broadway, New York 



26 THE ENGINEERING AND MINING JOURNAL. June 29, 1907. 

Cars for every kind of mine ser¬ 
vice. If our stock styles 

do not cover your needs, we’ll make 
the cars that WILL “fill the bill.’’ 
How about Quotations? 

ARCHER IRON WORKS, 
CHICAGO, ILLINOIS. 

CHAS. C. MOORE & CO., 

ENGINEERS 
(INCORPORATED) 

Contractors for Complete Plants 

POWER PUMPING 
LIGHTING MINING 

Machinery of the Highest Grades 

PACIFIC COAST AGENTS FOR: 

Babcock A Wilcox Water Tube Boilers; McIntosh A Seymour Steam 
Engines; Hamilton Corliss Steam Engines; Harrisburg Piston 

and A-Yalve Steam Engines; Chapman Yalyes and 
Hydrants; Stratton Steam Separators. > 

’h 

SEND FOR OCR COMPLETE LISTS. 

Main Office Now Permanently Located at 

63 FIRST ST. (Old Site) 
SAN FRANCISCO. 

BRANCH OFFICES: 

Beattie, Mntnal Life Building; Salt Lake, Atlas Block; LOS ADgOleS. 
Trust Building; New York, Hayemeyer Building. 

MINE. COAL AND ORE CARS 
AH Steel Mine Car, dnmpine to both sides and front. 10 to 20 cubic feet 
capacity, 18" to 24" gauge. This type of car is light and easily handled. 
We manufacture a complete line of industrial railway equipment for 
either standard or narrow gauge roads. Cars, Rails. Track, Turn¬ 
tables, Frogs, Switches, Crossings, etc. LARGE SIOCK ON HAND. 

20 Years* bxperience. Write Dept. 5 For Catalog Q. 

RAILROAD SPEOAUSTS / A \ FOR ALL WDUSTRIES. 

CRNST WieN€R 
•COMP.t^NY» 

Morris Building, Broad Street, New York. 
620 Board of Trade Kldc , 131 State St y BoPlon. 33.3 Cooper Hidg.. Denver, Colo. 
Barnaby Bld^.y Biultoe, Arlz. Finn Nat’l Bank BldK.,ChlcaitOy HI. 

WORKS: YOUNGSTOWN, OHIO. 
The Tonnfrutown Car Mft:. Co., Youngntown, O., repredentativen for Went Virginia, 

Dhio and IVeatern Peiina. 

NICHOLS COPPER COMPANY, 
25 BROAD STREET, NEW YORK. 

The Herreshoff Roasting Furnace 
For Desulphurizing Ores 

For Particulari lee Page 237, Mineral Industry, Vol. VI, or 

apply to Manufacturers. 

ERNS 
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Baldwin-Westinghouse 
Electric Locomotives for Mine Haulage 

^ ^ ^ Electric haulage is safer, cleaner, 

more economical and efficient 

either animal or mechanical 

haulage and largely increases the 

Address either company for particulars 

Westinghouse Electric and Mfg. Co 
Pittsburg, Pa. 

Baldwin Locomotive Works 
Philadelphia, Pa. 

Complete Equipment for 

MINING and INDUSTRIAL 
RAILWAYS 

CARS of every description. 

PORTABLE TRACK, SWITCHES, 

TURNTABLES, LIGHT LOCOMOTIVES. 

All weights of RAILS for sale. 

New Rails in stock for immediate shipment 
from our Works, Passaic, N. J., 12 to 25 

lbs. per yard. 

Write for our new Catalogue No. 42. 

WONHAM & MAQOR CO., 
Department “F" 

NEW YORK BOSTON 
29 Broadway 141 Milk St. 

Works; Passaic, N. J. 
REPRESENTATIVES OP 

H. K. Ptorter Company, Light Locomotives. 
Whiting Foundry Equipment Co., Cranes, Foundry Eqniproent. 
Continental Car A Equipment Co., Contractors* Dump Cars. 
Verona Tool Works, Track TooU. 
Wonham-Magor Engineering Works, Indostrial Steel and Wooden Cart, 
Portable Track, etc. 

No. 302 Double Truck Hopper Car. 

(Installed at American Smelting t 
Refining Co.’s plant.) 

No. 164. V-Body Dump Car. 
(Upright Position.) 

No. 1212. Electric Dust Hopper Car. 
(Installed at Arizona Smelting Co.’s plant.) No. 628. Scoop Rotary Mine Car. 
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THE IMPERIAL ORE SCREEN. 

It Is By No Means An Experiment. 

They are in use by hundreds of 

mills in the United States, Mexico, 

West Australia and South Africa. 

Greater Capacity 

Less Wear and Tear 

Less Mill Height 

Longer Life 

Than any similar screening device 

on the market. 

Balktin 

JOHN A. TRAYLOR MACHINERY COMPANY, colS>. 

SMITH CONCRETE MIXER 
MIXES ANYTHING AND EVERYTHING MIXABLE 

Used by Mining Companies throughout the world 
for Mixing Flue Dust for Briquetting. Saves its cost 
in a short time. Over 2,500 in use. 

For Concroto Construction, Minos and Mills, for 
Bulklioads, Foundations, Floors, Stacks, otc. 

Write for Catalog and Full Information. 

CONTRACTORS SUPPLY & EQUIPMENT COMPANY. MAIN OFFICE: 
OLD COLONY BLDG., CHICAQO 

Values Recovered in 
One-Third the Tinie=“the 

Garvin Way 
Why cling to the old t.me system of leaching or z.inc 
precipitation, when you can save one-third the time 
by the Garvin Method and secure better results. 
If you’ll allow us an opportunity, we’ll prove the 
truth of the above claims. Better tend for a copy of 
the Catalog, anyway. 

Garvin Cyanide Extraction Co., 
SOLE OWNERS OF THE GARVIN PATENTS. fS^I V 

186 Morrison St., Portland, Oregon, U.S.A. \ ^ 
Eqaitabl. Sarinc* B«nk Bailding, Los Angeles, CnL 
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Goal and Coke 
Gpushers 

Coal Crushers 
For Coke Oven Work, also Anthracite Mine Debris. Any capaci'y or fineness desired. Write for Catalogue No. 5. 

The Williams Patent Crusher and Pulverizer Co., oid coiony eidg., Chicago, works, st. uuis. 

Coal Grueher 

Our folder will tell you all 
about the different styles 
we manufacture. Also 
gives sizes* capacities* etc. 

Vulcan Iron Works, 
Wilkes-Barre* Pa., U. S. A. 

gRAUN’S gPECIALTIBS 
Modem Laboratory Appliances. 

Double Muffle Furnaces are economical and efflcient when 

operated by a Cary Hydrocarbon Burner or a 

Marvel Crude Oil Burner. 

Send for our Blue Catalogue. 

F. W. BRAUN COMPANY, 
303 Market St.* San Francisco. Los Angeles, Cal.* U. S. A. 
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Wagner Electric Mfg. Co. 
Main Office & Factory, St. Louis, U. S. A. 

Heavy Duty Mine Motors 

Type “BM” Polyphase Motor. 

Bulletins Bulletins 

67-G Instruments 73-G Combined Voltmeter & 
71- G Portable Instruments Frequency Indicator 

72- G Transformers 74-G Polyphase Motors 
75- G Single Phase Motors 

76- G Ventilating Outfits 

If interested write for bulletins 

District Offices in all the Principal Cities. 

THE 

HORNSBY-AKROYD 

Oil Engine 
4 to 250 H. P. 

Chosen by the U. S. Government 
to operate the electric 

NAVESINK(W.J.) LIGHT STATION 

the most important and powerful light in America, 
is spoken of as follows in N. Y. Herald, March 31, 
1907:—“For 13 years these two engines have run 
like chronometers, and we require steady work. 
You can depend on these machines like the stars for 

faithfulness In 5 years they have not cost the gov- 

emment for repairs. 

The reliability and economy of the above engines 
is equaled only by our 

GAS ENGINES 
70 to 2000 H. P. 

DE LA VERGNE MACHINE CO. 
Foot East 138th Stroot, New York. 

are unusually strong as the name signifies. Tlye 
hoists for mine service generally. Gears cut from 
solid metal. Built reversible if desired. 

Bulletins? 

ENGLISH IRON WORKS CO., 
Kansas City, Missouri. 
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t.OCOMOTIVgSf\ LIMA. 
Classes LIGHT LOCOMOTIVES 

■8 go8» ourabiolute guarantee covering everything for which a builder 
can be conahlered accountable. TKLL (78 TOUB NEED AND ASK FOB PBICES. 

Davenport Locomotive Works. Davenport, Iowa, 

NEW STYLE “(70NTBACT0BS’* 

Steam or 
Compressed Air 

Narrow and 
Wide Gages 

We have 36 and 56^- 
inch iocomotiyea 
for Immediate or quick 
delivery. lUuatiated 
catalog mailed on appli* 
cation to iutending pur- 
chaser, or to accom* 
modate others,on receipt 
of 50 cents in stamps. 

H. K. PORTER COMPANY 
Union BanR Bld^.* Pittsburg, Pennn. 

The Experimental Sta^e 
was passed many years ago by The Shay 
Geared Locomotive. It has proven beyond 

all doubt to be the most successful locomo¬ 

tive yet built for operation on heavy grades 

and sharp curves. The weight is distributed 

over a long total wheel base, permitting the 

use of very light rail. Every wheel is a 

driver and the weight of fuel and water is 

useful for adhesion. No skew gears, all 

straight bevel, no piece couplings, all solid. 

Built in l6 sizes. Weights 13 to 150 tons. 

For light worK we build a!l ty pes of direct locomotives. 
Catalog No. 14K free to intending purchasers. 

The Lima Locomotive ® Mch. Co., 
121 East Second St.* 

Lima, OHio* U. S. A.. 

General Eleclric Company 
Electric Mine Locomotives for 
every class of service from the 
smallest to the largest within 
practical operating units 

The extremely heavy construction of this twenty- 
ton two motor locomotive adapts it to handling 
heavy made-up trips on heavy rails where the 
grades are high and the haulage long. 

Corretpondence Invited from 
every mine operator Interested 

Locomotive Catalog 4468-J sent on request. 
1192 

Principal Office: SCHENECTADY, N.Y. 
New York Office, 44 Broad St. 

Sales Offices in all large cities. 

Fdprt Wayne Erleetnie 

DOES APPEARANCE COUNT 
for anything when you are considering Electrical Apparatus ? 

For compactness, neatness, efficiency and renablllty 
a Fort Wayne Revolving-Field, Direct-Connected Al¬ 
ternator is unsurpassed. Engine. Alternator and 
Exciter all on same shaft. Every watt Is utilized. 

Main Office In most 
Large 

533 Cities 

Other 
Sales 
Offices Fort Wayne, Ind. 
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BUFFALO PUMPS 
Steam Power, Centrifugal and Turbine 

Pumps For All Purposes 

SMOOTH-ON 
U. S PaT Ofp.' 

Iron Cement No. 1 
stops leaks of Steam, 

Fire, Water or Oil. 

SmootK-On Mff^. Co., 
JBR8BY CITY. N. J. 

Chicago WarebouM, San Francinco WarehouMy 
61-M N. JeffenoD St. SO Sacramento St. 

Buffalo Steam Pump Co., Buffalo, N, Y, 
giaggig&Tiggoioiosgggoi 

GANDY 
pate: NT ED 167^ 

Ever notice our trade mark ? 

Look at 11 I A coil ol belt, bale of cotton 

and name. That’s all. 

But It you, like other mining men, want 

a belt that lasts longer, and costs 25% 

less than rubber and 75% less than 

leather, then Insist on this trade-mark 

being on the belt you buy and you’ll be 

thankful ever afterward. 

THE GANDY BELTING CO. 
BAUTIMORE.MD. 

S. Morgan Smith Co., I 
YORK, PA., U. S. A. 

Steel Ore and Mine Cars 
OF ANY SIZE OR DESIGN. 

This car is simple in design and 

construction; not liable to get out 

of order; made in capacities from 

20 to loo cubic feet; variations in 

details to suit customer. Write for 

prices and further information to the 

manufacturers. 

THE KILBOURNE& JACOBS MANUFACTURING CO. 
COLUMBUS, OHIO. 
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Bindley Worm Gearing 
is demonstrating its ability to 
stand the requirements of the 
mining engineer in designing 
machinery using transmission 
gears for high power and heavy 
service. 

Write for the Hindtey Gear Book. 

MORSE, WILLIAMS & CO., 
(Department of Otis Elevator Company) 

W. E. Individual Motore for ’'every 

machine in your factory will do thla and 

we can prove it. 

Individual motors don’t have to run 

when the machines are idle. Therefore, 
every bit of current you pay for is working 

lor you. 

These motors will carry heavy overloads 

in emergencies and their variable speed 

is a feature which every practical man will 

appreciate. We make these motors in all 

sizes. Write to-day lor Bulletin No. 3056-G. 

Western Electric Company, 
CHICAGO, NEW YORK, PHII.ADELPHIA, PITTSBURG, 

® AIN'T I.OCIS, Di:s MOINES, OMAHA, SALT LAKE CITY, 

KANSAS CITY, « 

DENVER, CINCINNATI, 

SAINT PAUL, 

SAN FRANCISCO. 

ENGINEERS PHILADELPHIA 

\ 
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You can Increase the present earning capacity of 
your Concentrating plant by using 

THE DEISTER CONCENTRATOR 
Less floor space, less weight, less power, less repairs, less attention, 
greater eflSclency than any table on the market. 

Orders* for 150 Tables (to replace tables now In use) from one company in six months. See guarantee In our catalog. 

The Deister Concentrator Company, Ft. wayne, ind 
Deister Miners Supply Company, Fort Wayne, Ind., Distributors fur Republic of Mexico. 

The readers of The Engineering and M INING 
Journal are men who are important in the trade 
and profession of mining and metallurgy. 
Men who already know, but are not satisfied. 
Men who understand the importance, the 
necessity of keeping tab on the metallurgical 
accomplishments of these quick-moving times. 
These are the directing men of the industry. 
These men control equipment—dictate poli¬ 
cies, and run the whole shooting match. 
When an advertiser talks through The Engi¬ 
neering AND Mining Journal he is talking 
right to headquarters. 
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UNITED METALS SELLING CO. 
42 BROADWAY, NEW YORK 

European Agents 
C. S. HENRY & CO. 

12 Leadenhall St., London, E. C. 

Ore and Metal Selling Agents 
45 BROADWAY. NEW YORK 

We have special demand for zinc, antimony, tin and arsenic 
ores, copper matte and bullion. Also many other ores and 
minerals. Correspondence Solicited. 

GOLDEN BRAND CYANIDE 
120^ to 130^ Cyanogen 

C. TENNANT, SONS & CO., OF NEW YORK, 
Successors to JAMES LEE &c CO., 76 William St., New York. 

Sole Agents in the U. S. for the Manufacturers, 
The United Alkali Compiny,Limited. 

Consignments of Ores, Mattes and Blister Copper solicited- 

COPPER SULPHATE 
Manufacturers of The Herreshoff Copper Smelters, The Herreshoff 

Boasting Furnace. See advertisement on page se 

Tha Roessler & Hasslacher Chemical Co 
100 Willlim Street, New York. 

Works: Perth Amboy, N. J. 

Cyanide 98/99% Cyanide of 
Sodium, 125/ J30% 

and other Chemicals for Mining Purposes. 

BALBACH SMELTING & REFINING 
COMPANY 

Smeltsrs and Refiners of Gold, 

Silver, Lead and Copper Material 

Electrolytic Copper Refinery EMIL BAERWALD, 
2 Rector Street^ New York City. 

Bepresenting 

Lewis Lazarus & Sons, London, England. 
Importer of 

Pig Tin and Tin Plates, Ores, Mattes and Metals, 

Stromberg-Carlson 
MAGNETO Piston Rods 

For Rock Drills and Steam 

Hammers should be made 

of Nickel Steel 

ones 
The only efficient, sure, rapid method of issu¬ 

ing orders to the man underground is the mine 
telephone system. 

The Superintendent is constantly in touch 
with every man in the shafts—accidents avoided 
—warnings dispatched to different divisions— 
directions for operating and controlling men 
given instantly. No mistake can be made—no 
guess work—the correct understanding of an 
order or signal is acknowledged as soon as it is 
delivered. 

The method of applying telephones to mines 
explained with illustrations and list of names of 
companies using this system in Catalog M—94 
— “ The Mine-a-phone.” 

«o. 348 .RON .NCA..O «>ther office to-day 
MINE TOLSRHONB. lof pFices auQ send sketch 

^ your mine. 

Nickel for Nickel Steel 

Write us for information. 

STROMBERG- 
CARLSON 

TEL. MFC. CO, 
N. Y. * 

Ililuols. The Orford Copper Co 
NICKEL REFINERS. 

43 Elxchange Place, New York. 

Rocbestefi 

Chicago. 
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MACHINERY AND RAILS FOR SALE 

CONTRACTORS’ EQUIPMENT. WANTED 

USED MACHINERY 
THE S. H. SUPPLY COMPANY 

Colorado* \7. S. A. 

PUMPS—STATION PUMPS 

1—18!^x27x46x9^z36 Snow Triple Expansion 
1—22x40x1214x36 Knowles Compound Condensing ^ 
1—20x36^x10^4x24 Knowles Compound Condensing 
1-19x36x10x24 JeanesTille Compound Condensing 
1—14x26x8^x18 Knowles Compound Condensing 
1—^20x8x18 Knowles Duplex Plunger 
1—18^x10x12 Knowles Duplex 
1-16x7x12 Knowles Duplex Plunger 
1—16x7x12 Jeanesville Duplex Plunger 
1 -8x5x8 Jeanesville Duplex Plunger 
1—7x4^xl0 Snow Dnplex Plunger 
1—12x7x10 Worthington Dnplex Piston 
1—8x6x12 Fairbanks-Morse Duplex Piston 
1 - 8x5x10 Fairbanks-Morse Piston 

SINKING PUMPS 

I 10x5x12 Snow Duplex 
1—12x6x16 Deane 
1— 9B Cameron 
1 No. 7 Cameron 
2— No. 5 Cameron 
1—No. 4 Cameron Special 
1-10x69ix4^xl0 Knowles 

BOILERS 

1—125 H. P. 72x16 Horizontal Tubular 
<l_lon “ 66t16 “ •' 2-100 ‘ 66x16 
3-80 * 60x16 
6— 80 * 60x16 " 135 lb. PresBure 
1— 70 ' 60x14 
2— 70 54x16 ‘ “ 
4— 60 ‘ 54x14 
1— .50 < 48x16 
2— 50 ‘ 54x12 
1— 40 ‘ 44x14 
1— 40 ‘ 48x12 

SPCCIAl^ 
40-STAMP MILL 

950-lb. Stamps, Single Issue Mortars. 9x15 Blak'e and 
9x16 Sturtevant Roll Jaw Crushers, 3 Wiltley Tables. 1 
Card Table, 18x36 AJlis-Chalmers Corliss Engine, 2 80- 
h. p. Boilers, Feed Water Heater, Pumps, Shafting, 
Siting, Piping, etc., to make complete plant. 

FRUE VANNERS 

We have 22 Fraser A, Chalmers 6-ft. Frue Vanners in 
the best of condition, practically new. Will sell any 
number. 

ELECTRICAL MATERIAL 

1 7Wxl3xl4 Erie Vertical Cross Compound Engine, di¬ 
rect connected to 50 K. W. General Electric Gen¬ 
erator. 125 Volts D. C. 

1 Engine (same) and 2 25 K. W. General Electric Gen¬ 
erators. 1% Volts D. C. 

2 90 K. W. 125 Volts Crocker-Wheeler D. C. Generators 

GENERAL 

1—18x42 Fraser 4 Chalmers Corliss Engine (left hand) 
6—80-h. p. High Pressure Horizontal Return Tubular 

Boilers. 
25-h. p. Fairbanks-Morse Special Electric Gasolene En¬ 

gine. Almost new. 
Write for revised Ixioklet Eivinif complete list of inscbinery 

on hand for immediate delivery. 

THE S. H. SUPPLY COMPANY, 
“The Machinery Depot of the West” 

2044 Larimer St, Denver, Colo., U.S.A. 

We offer for sale the followinf nuiteriel 
for prompt delivery. 

4 Vertical Air Receivers, 60 in. z 14 ft. 0 in. 
1 2000 H. P. Improved American Heater. 
1 65 H. P. No. 11 Type No. 5-500 Volt Belted Gener¬ 

ators, with switchboard. 
1 10 in. X 9 in. Westinghouse Jr. Engine, 62 H. P. 

46 Ingersoll-Sergeant Air Drills. 
24 Wilson Childs Dump Carts. 
46 Dump Cars, 4 yards capacity, standard Allison pat¬ 

tern. 
24 One-way Dump Cars, 4 yards capacity, standard 

Allison pattern for 3 ft. gauge of trMk. 
7 Guy Derricks, 45 to 80 ft^ also Stiff Leg Derricks 

40 to 60 ft. boom. 
6 Iron Anvils. 
1 Tranter 4 Davison Gasolene Engine, 8 H. P. 
1 75 H. P. Dick 4 Church Automatic Centre Crank 

Engine. 
1 Seyfert Engine, 7 x 7,12 H. P. 
1 Punch and Shear Combination, hand i>ower. 
3 six-yard capacity Standard Gauge, 2-way Damp 

Cars. 
4 Centrifugal Pumps, 8 in. suction, 6 in. discharge. 
1 Centrifugal Pump, 6 in. suction, 4 in. discharge. 
I Lidgerwood Cableway, complete with 800 ft. 2 in. 

cable, 60 H. P. engine, double drum, without 
boiler. 

4 J. I. Case Traction Engines, 24 H. P. 
3 Alfred Box's 10-ton Hoist Blocks. 
8 Pipe Wrenches, No. 15. 
8 “ " No. 14. 
8 " “No. 1. 

All Of the above material Is practically new 
having been used only about nine months, and 
we guarantee same to be In perfect condition 
V>r prices and other information apply to 

HENRY A. HITNER’S SONS, 

Huntingdon St. and Aramingo Ave., 

Philadelphia, Pa. 
or Cincinnati Equipment Co., Cincinnati. Ohio. 

WANTED 

W I L F L E Y TABLES 
STATE NUMBER AND PRICE DESIRED. 

ADDRESS 

The S. H. SUPPLY CO., 
2044 Larimer St ._Denver. Col., U. S A 

For Sale. 
Seven Marburg Rotary Pumps, new. 

Capacity 300 gallons per minute; 800 
R.P.M. Will sell cheap. 

Electric Boat Company, Quincy, Mass. 7.13 

HUNDREDS OF $$$ SAVED. 
The wide-awake Contractor or Builder can 

save many dollars by using our second-hand 
cut-to-order 

STEEL RAILS, 
an economical substitute for Structural Steel. 
Nothing better for Posts, Braces, Buck Staves, 
Pavement Underpinning, Concrete and Foun¬ 
dation Work, Supports, etc. Let us tell you 
about our 

100 PER CENT. SAVING PROPOSITION. 
TRACK RAILS, NEW and SECOND-HAND, 

8 to 100 lbs. SECTIONS. 

RICHARDSON & COMPANr, Inc. 
1215 Westinghouse Building, 

_PITTSBUROH, PA._ 

Wanted 
Difficult Concentrating 

Propositions 

bargain lor a uuick 5aie 
Om Laldliw-Dunn-Gfrilon Co., 

10 OrHI 18 X 18 X 18 

DUPLEX 
AIR COMPRESSOR 

Brand Naw and will sail at a 
BARGAIN 

Writ* for dolaito Iff ixloroslod. < 

Bradley Engineering Co.p 
Spokaoo, Woshlogtoo. 

Shipmerit From Stock 

^‘ryELNICKER^^co^^^ 
^ in^t.Louis 

I will entertain propositions to purchase or 
lease mines or dumps carrying ores suitable 
to the Elmore Vacuum Flotation Process of 
concentration. Gravity concentration fail¬ 
ures especially sollcitefl, such as ores having 
gangue of heavy spar, garnet, rbodenlte, 
hornblende, magnetite, carbonate of man¬ 
ganese, etc. Ores of copper sulphide in its 
various forms, or lead, or silver sulphide, or 
of Iron pyrites carrying gold, and ores of 
zinc, antimony or molybdenite will be con¬ 
sidered. 

F. H. PRENTISS, 
American Representation 

The Ore Concentration Co. (1905) Ltd., 
412 McPhee Bldg., Denver, Colo. 

“ NOTHING BUT WORDS OF PRAISE 
CONCERNING THEM ’’ 
is what users say of the 

RICHARDSON 

IMPROVED ORE SCALE 
Check Year Weights Automatically 

Prevent Loss. Save Labor 

RICHARDSON SCALE CO., 
3*0 PmrK Row, New York. 

NEW STEAM SHOVELS ■""CONTRAGTORS’LOCOMOTIVES 
FOR IHMEDIAYE SHIPHENY 

ATLANTIC EQUIPMENT COMPANY 
111 Broadway, Railway Exchange, 

Naw York. Chicago, III. 
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Positions Vacant 
Advertisements under this heading, 50 

cents for 50 words or less. Additional words, 
two cents a word. Cash or stamps must ac¬ 
company Older. 

Positions vacant—A-1 assayer and chemist, 
who is also accurate and experienced title 
surveyor, to take charge of a commercial of- 
lice to be established in Mexico; must employ 
own assistant; business already in the camp is 
worth $1000, Mexican, per month; respon¬ 
sible mining company will guarantee |300 
and furnish plant; climate good. Only appli¬ 
cations with complete particulars and A-1 
references desired. Address “Bepublica,” 
E.VUINEERINQ AND MINING JOUENAL. 6,29 

Wanted — A capable and energetic mine 
superintendent to take charge of a hematite 
ore mine in St. Lawrence County, New York; 
this is at present producing two hundred tons 
daily and is equipped to mine 600 tons daily. 
State experience, salary, and submit refer¬ 
ences. Address Hematite, care the. Engin- 
KEIUNG AND MINING JOURNAL. 6,29 

Wanted—Metallurgist to buy interest and 
take active management of most complete ore- 
testing plant now in operation; $15,000 re¬ 
quired ; references to be exchanged. Ore 
Testing, care Engineering and Mining Jour¬ 
nal. 7,20 

Wanted—An accountant to take charge of 
the otlice of a custom smelter on the west 
coast of Mexico; must be thoroughly con¬ 
versant with all of the details of commercial 
and metallurgical accounting, the keeping of 
cost sheets, tiguring of settlements and the 
cliecking of returns; a working knowledge of 
Spanish is desirable, though not essential; in 
reply state age, experience, giving the names 
and dates of companies with which em¬ 
ployed, general condition of health, whether 
married or single, salary expected In case 
engaged, and when you could report for duty. 
Address I'acilico, Engineering and Mining 
Journal. 7,6 

Wanted — Experienced man who under¬ 
stands the manufacture of solder, babbitt, 
and all other white metal alloys, capable of 
making accurate tests, and handling labor eco¬ 
nomically. Reply, stating experience, age, sal¬ 
ary expected; satisfactory references re¬ 
quired. Reply to “Smelter,” care Engin¬ 
eering AND Mining Journal. 7,6 

Wanted—A tunnel foreman for rock work; 
must have a thorough knowledge of rock 
drills and air-compressing plant. Apply, stat¬ 
ing terms and experience, “N. C. C.,” care 
Engineering and Mining Journal. 6,13 

Wanted—Chemist with experience in smel¬ 
ter laboratories for Western copper smelter; 
state experience, salary expected and refer¬ 
ences. Address “Analyst,” care Engineering 
AND Mining Journal. 7,6 

Wanted^—Master mechanic for lead smelter; 
one capable of handling steam and electrical 
(alternating current) machinery and familiar 
with smelter work preferred. “R. S. C.,” 
Engineering and Mining Journal. 6,20 

Wanted — Coal mine superintendent in 
Southwest; state experience, salary, refer¬ 
ences ; excellent opportunity for good man; 
properly equipped with new and modern ma¬ 
chinery. Address No. 309, care Engineering 
AND Mining Journal. 6,29 

Situations Wanted 
Advertisements under this heading, 60 

cents for 50 words or less. Additional words, 
two cents a word. Cash or stamps must ac¬ 
company order. 

An engineer of five years’ field experience; 
two years as resident manager of mines in 
southern Mexico; now superintendent In 
charge of a producing mine and mill with 
compressors, pumps and hoists In northern 
Mexico; success In handling Mexican labor 
and mule and wagon transport; erection of 
machinery and operation of air drills; fami¬ 
liar with keeping costs and writing reports; 
Spanish spoken. “Mexican 30,” Engineering 
AND Mining Journal. No. 22,047, TP. 

An engineer, technical graduate, thirty 
years old, unmarried, desires position as su¬ 
perintendent or manager of mining prop¬ 
erty ; has experience in South America, Mex¬ 
ico and United States with low-grade gold- 
silver mines, Spanlsb-American labor, stamp 
milling, amalgamation, concentration, cyanld- 
Ing and slime treatment; speaks Spanfsh 
fluently. Address, “Gerente,” care ETngineer- 
iNo AND Mining Journal. 

No. 22,198, Aug. 17. 
Assayer and chemist—Position wanted with 

mine or reduction works; two years’ experi¬ 
ence in Butte, Mont., also Goldfield, Nevada; 
college graduate, 1899; will take charge of 
properties. Address “H. F. D.,” care Engin¬ 
eering AND Mining Journal. 

No. 65, July 6. 
A thorough, practical mining engineer of 

ten years’ experience In the Iron fields of Vir¬ 
ginia, North Carolina, Tennessee, Alabama 

and I’ennsylvania, also three years of experi¬ 
ence In the Republic of Mexico, will be open 
for employment July 1. Would desire a posi¬ 
tion requiring the examining and reporting 
upon iron ore properties of any magnitude. 
Is capable of equipping any kind of a proposi¬ 
tion warranting It with the requisite machin¬ 
ery and facilitfes for mining ores on a most 
modern and economical basis. The very high¬ 
est references given. Correspondence solic¬ 
ited. Address “A B C,” Engineering and 
Mining Journal. No. 51, July 20. 

A graduate of the Michigan College of 
Mines, with nine years’ experience in mining 
work, desires a position as chief engineer or 
superintendent; best of references; good rea¬ 
sons for desiring a change. Address “D. S. E.,’ 
Engineering and Mining Journal. 

No. 60, July 20. 
American—31 years of age, married, reads, 

writes and speaks Spanish, now employed— 
desires change. Profession, metallurgical 
chemist; considerable experience In mine 
and cost accounting, time keeping, store and 
warehouse management; competent to take 
care of all of these departments of a company 
doing a small volume of business; salary to 
begin $175, gold, to be Increased to $200 in 
3 months If services prove satisfactory; ref¬ 
erences A-1. Address “Metachem,” care En¬ 
gineering AND Mining Journal. 

No. 49, July 27. 
Chemical engineer, thorough expedience, 

electrical, chemical, mechanical; design, erec¬ 
tion and superintendence, desires change; at 
present superintendent chemical works; age 
36; married; graduate In chemistry; 16 
years’ experience. “Chemical Engineer,” care 
Engineering and Mining Journal. 

No. 26, .Tune 29. 
Cobalt—Young Canadian engineer, gradu¬ 

ate of McGill in mining, desires location in 
Cobalt or vicinity as sqperintendent or mine 
foreman of reliable mining company; sev¬ 
eral years’ experience In Montana in the prac¬ 
tical work of prospecting, mining, amalgamat¬ 
ing and concentrating; sober, industrous and 
not afraid of hard work; age 27 ; single. Ad¬ 
dress “Montana,” Engineering and Mining 
.Journal. No. 42, July 6. 

Chemist with good practical experience in 
technical chemistry and metallurgy desires 
position; thoroughly qualified In research 
and analytical work; best of references. Ad¬ 
dress “Results,” care Engineering and Min¬ 
ing .Journal. No. 52, June 29. 

Desire position with some coal company 
In south or southwest States, as underground 
superintendent; age 36; have mining certifi¬ 
cate from Penns^vanla; thoroughly experi¬ 
enced with the handling of air and electricity, 
also all kinds of foreign labor and 
colored; twelve years’ experience in Pennsyl¬ 
vania, six In West Virginia. Address “Arch,” 
care Engineering and Mining .Journal. 

No. 47, June 29. 
Experienced governess desires position; be¬ 

sides the usual academic branches, applicant 
is able to teach German, French, Liatin, music; 
no objection to living In a mlnng town or 
other Isolated place; would assume position 
now or In fall. Address “College Graduate,” 
Engineering and Mining .Journal. 

No. 61, June 29. 
Mine supply clerk or assistant; energetic 

young man; 20, of good appearance and hab¬ 
its, quick and accurate at figures, experienced 
in works’ cost system, wants position; speaks 
German; over three years’ references from 
last employers. Address “O. C. M.,” Engin¬ 
eering AND Mining .Journal. 

No. 50, June 29. 
Mining engineer—15 years’ experience In 

mining and metallurgical work; 3 years’ in 
Mexico; accustomed to handling men and get¬ 
ting economical results; experienced In con¬ 
struction work and Installation ' of plants; 
capable engineer and manager—is open to en¬ 
gagement as superintendent or manager of 
mining or mining and milling operations. Ad¬ 
dress “W. E. G.,” Engineering and .Mivinm 
.Journal. No. 55, .July 20. 

Mine superintendent—with practical ex¬ 
perience as superintendent, mine foreman, as¬ 
sayer and mine surveyor, good exnerlence re¬ 
opening old mines In Mexico, speaks and 
writes Spanish and understands handling 
Mexican labor—seeks position as superlntencl- 
ent. Address “Mlnero,” Apartado Postal, 
1071, Mexico, D. F. No. 62, Sept. 14. 

Mining engineer, technical graduate, 35 
years of age, now employed m Panada as su¬ 
perintendent of mines, desires to make a 
change; speaks Spanish fluently; 10 years’ 
practical experience; can furnish best of ref¬ 
erences. Address “Canada. ’ care l-V’s;GiNrF.R- 
iNG AND Mining Journal. 

No. 56, June 29. 
Mining engineer and metallurgist is open 

for engagement as mining superintendent or 
captain; am 50 years old, 30 years of prac¬ 
tical experience at Coppe, Tube, Iron pyrites; 
make specialty of copper mining and sme'.tlng, 
especially low-grade ores; am proficient in 
mine timbering, construction work, pumping, 

concentrating, etc.; have had the manage¬ 
ment of each of the above properties and can 
furnish the best of references. “C. B. J.,” 
Engineering and Mining Journal. 

No. 59, June 29. 
Mining and metallurgical engineer; Euro¬ 

pean graduate; 35 years old; German; speaks 
English fluently and some Spanish, would 
like to become attached as manager to some 
mining enterprise; thorough professional man 
with varied experience in mine and mill man¬ 
agement and exploration work; at present 
superintendent of large mining company. Ad¬ 
dress “Ingenlero,” Engineering and Mining 
Journal. No. 39, July 6. 

Mining engineer—18 years’ experience in 
the States, Mexico and South America, now 
manager of group of silver and gold mines in 
Mexico—desires change of position; up in the 
latest practice In concentration, cyaniding 
and slime treatment, stamp milling and amal¬ 
gamation ; unexcelled references; speaks and 
writes English, German and Spanish and 
thoroughly understands handling of Mexican 
labor. Address “Success,” Engineering and 
Mining Journal. No, 43, July 27. 

Open to an engagement as manager or ex¬ 
amining engineer by mining engineer, gradu¬ 
ate, with 20 years’ varied and practical ex¬ 
perience, working up through from assayer, 
surveyor, working miner and millman, mine 
and mill foreman to superintendent, manager 
and examining engineer; experience in the 
>\ estern States, Canada, Mexico and South 
Africa; up in the latest and best practice In 
mining and milling; well up in the mechanical 
line. In the designing, erection and general 
eqatoinent of mining and milling plants; suc- 
cesMul in the general business management of 
affairs at the mine and in handling labor. 
Address “M. E.,” Engineering and Mining 
Journal. No. 54, .July 20. 

Purchasing agent desires engagement; ex¬ 
perienced in handling purchases of maebip- 
ery and supplies for mining, smelting and 
railroad interests. United States and Mexico; 
references first class. Address “Purchasing 
Agent,” Engineering and Mining Journal. 

No. 46, June 29. 
Physician with 3 years’ hospital experience 

wishes a position as doctor in a mining or 
lumber camp; in answering kindly state sal¬ 
ary, location, etc. “S. W. S.,” Engineering 
AND Mining Journal. No. 45, June 29 

I’ractical mine foreman, 31 years old, 
single, with 12 years’ experience, 7 years’ In 
Mexico, experienced in handling Mexlcan-In- 
dian labor, speaks good Spanish, thorough 
timberman, can give good references, wants 
position as foreman with reliable company; 
will go anywhere, but prefer Mexico, Central 
or South America. Address “Cornish,” En¬ 
gineering AND Mining Journal. 

No. 44, July 13. 
Position wanted as chemist or assayer at a 

mine, mineral or metallurgical plant by a 
graduate mining engineer; 3 years’ laboratory 
work in assdying, qualitative and quantita¬ 
tive analysis; 3 years’ practice as miner, fore¬ 
man, surveyor and assistant superintendent; 
understands mining and milling machinery; 
speaks French and German; age 30; single; 
goes anywhere; best reference for diligence 
and character; salary moderate. Address 
“B. W.,” Engineering and Mining Journal. 

No. 58, July 6. 
Superintendent, manager, or examining en¬ 

gineer ; 13 years’ practical experience In Mich¬ 
igan, British Columbia, Colorado, Alaska and 
Utah; In iron, copper, gold and leadsllver 
mines; Michigan College of Mines graduate; 
have successfully reopened four abandoned 
mines and cut expenses materially on two; 
practical miner, millman, bookkeeper, assayer 
and examining engineer. Address “S. S.,” 
Engineering and Mining Journal. 

No. 21,979, TF. 
Situation wanted as mining engineer by an 

energetic young man, a graduate of the School 
of Mines of Columbia University; thoroughly 
competent; best of references; experienced 
in mining, surveying, assaying and chemistry; 
Spanish spoken. Address “M.,” 41 West 52d 
street. New York City. No. 53, July 6. 

Thoroughly reliable mining accountant and 
auditor, having extensive experience, is open 
for engagement; three years in piesent posi¬ 
tion. but wishes to make a change; flrst-clhss 
references. Address “Ij. M. E.,” Engineer¬ 
ing AND Mining Journal No 57, June 29. 

Thoroughly reliable accountant and oflSce 
manager is open for engagement with respon- 
siVile company able to pay salary commensu¬ 
rate with ability; city office preferred, but 
will go to any healthful locality; In present 
position two years, but wishes to make a 
change. Address “Reliable,” care Engineer¬ 
ing AND Mining Journal. 

No. 40, July 20. 

CHICAGO SCHOOL OF ASSAYING 
Laboratory Inatructlon for Hlneca, Proipectora and otben, 

Conrioa In Cbemittry, 
Connealn Cliemlcal Analyalt 

Couraet in Mineralogy. 
Laboratortei Suite 17$3 Honadnock Block, Cblcago, HI, 
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IF CONTEMPLATING MILL INSTALLA¬ 
TION. SEND FOR 

THE WILD MILL 
CATALOGUE TO-DAY. IT WILL PAY 
YOU TO KNOW ABOUT THIS MOST 
MODERN CRUSHING MACHINE. 

A postal to us will bring the book 
to you by return mail. Address 

THE MORSE BROS. M. & S. CO. 
Sole Manufacturers 

Denver, Colorado, IT. S. A. 

FLORY ENGINES 
For Cootractors, Pile Drivio^, A 
Quarry and Mine Duty. 

Also uil rope haulage^ _' 

inclines, slate machinery V / WMIjV 

and suspension cable* 

ways. Ask for catalog. 

Satisfaction guaranteed. 

S. FLORY MFO. CO. Bangor, Pa. 

HEINE BOILERS 

FIRE YOUR BLASTS WITH 

Lion Fuzes 
They give the best results. 

Are built entire* 
ly of flange steel 
plates. No cast 
parts. 

Unsurpassed for 

Metallurgical Plants 

Manufactured only by the 

HEINE SAFETY BOILER COMPANY 
421 OLIVE STREET, - ST. LOUIS. MO. 

Write for booklet 
“Firing Blasts by Electricity.” 

Sent free. 

THE AETNA POWDER CO., 
143 Dearborn St., Chicago, III. 

Producer and 

R* Lawson Gray, 
Subtaco, West Australia. 

CARTERVILLE 
FOUNDRY & MACHINE WORKS 

Minaftcturer* ef 

MINING MACHINERY 
Carterville, Mo. 

FOR catalogue. 

HURICIPAL CIVIL SERVICE COMMISSIOR. 
SM Broftdway, N«w York, Jane 11,1M7. 

PUBLIC MOTICB 18 HEBBBT OIVBN that appUcatlona will be 
received from rUlBOAY, JUNK 11, UNTIL 4 P. M., THURS¬ 
DAY,, JULY 11,1M7, for the poeitfoii of 

ASSISTANT ENGINEER, BOARD OF WATER SUPPLY. 

The examlnetlon wlU be held on Wedoeeday, July SI, 1907, at 
10 A. M. 

Candldatei should not apply for this position unless they sre 
ready to accept employment In any part of the State where th» Ir 
services may be needed. 

The requirement of residence in tbs State of New York has been 
waived so far aa it spites to this examination. 

That section of Rule Ylfl, requiring that applications from non¬ 
residents of this city should bMr the certificates of at leaat two 
reputable cUlaens of the Cityof New York, baa been waived for 
this examination, snbject to the approval of the Mayor and th« 
State Civil Service Commission. 

Applications must be made on forms supplied by tbe Commis¬ 
sion. 

The salary is IIS59 per annum and upwards. For further Infor 
mation as to compensation and qualifications for the poattioii ad¬ 
dress the Board of Water Supply, 299 Broadway, New York City 

• FRANK A. SPENCER, Secretary. 

DRYERS 
Most Improved. 

Thoroughly Automatic. 

Highly Economical. 

Great Efficiency. 

American Process Co., 
62*64 William Strsot, Now TorK. 

FOR SALE 
One No. 4 centrifugal pump. Mfg. by Platte 

Iron Works. Capacity 4.50 gals, per minute at 
150 ft. Good as new. Price $250.00, f.o.b. 
ears Hazel Green. Wis. 

One Northern Electric Mfg. Co. motor. 3o 
H.P., 1000 R.P.M., 220 volts. Price $220.00. 
f.o.b. cars, Madison. Wis. 

James Hutton, ovfu i'wk, Waukesha, Wis. 

ORE 
AND 

ROCK PARREL 
CRUSHER 
Specially designed and constructed 

for hardest kind of work and 

Large Receiving Capacity 

In use by largest MINING COMPANIES 

PARREL FOUNDRY & MACHINE CO., 
EARLE C. BACON, Engineer, 

Hawcmcyer Building, New York. 

WATER TANKS 
^HE inemating demand for Cyprett tanka 
* ia evidence of their euperior merit. 

Onr cypress water tanks are carefully and 
■trongly made; and each tank isthoroughly 
tested before leaving the factory. Write 
for catalogue and delivered prices. 

H. P. LEWIS A CO., Ltd. 
816 Baronne Street New Orlaana, Ia, 

Will you write us concerning 
mine equipment—all orders havfe 
prompt attention. 

Elspass Mills, 

Samson Crushers, 

Crocker-Wheeler Generators, 

Leyner Drills and 
Air Compressors. 

H. L. ROPER & CO., 
City National Bank Building, 

El Paso, Texas. 

"Everything fcr Blue-Printing" 
Send for Circulars. 

Electric Blue Printers. 
Blue-Print Washing and Dr)ing 

Apparatus. 
Blue-Print Sizing and Trimming 

. Tables. 
Blue-Print Filing Cabinets. 

‘ C. F. Pease, 
Blue-Print Machinery & Supply Company, 

C-22 Fifth Ave., Chicago. 
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MINE TIMBERING 
By WILBUR E. SANDERS, BERNARD MacDONALD, NORMAN W. PARLEE 

and others 179 pages, 6x9, cloth, $2.00 postpaid. 

This is a compilation, unified and edited by Mr. Walter Renton Ingalls, of the best 
material on the subject by the leading authorities. The selection is made from “The 
Engineering and Mining Journal,” “Mineral Industry,” and various reports. It is a 
thoroughly practical, useful book—and its large sale indicates its importance and 
usefulness. 

PRINCIPLES OF COPPER SMELTING 
By EDWARD DYER PETERS 

Author of “Modern Copper Sme’tiilg’’ and Professor of Metallurgy at Harvard. 

612 pages, 6x9, illustrated, $5.00 postpaid. 

Dr. Joseph W. Richards, of Lehigh University: “The metallurgical profession, 
workers in the shop and laboratory, teachers and taught, owe their thanks for the 
completion of such a masterly and helpful treatise.” 

E. P. Mathewson, manager of the Smelting Works of the Anaconda Copper 
Mining Company: 

“I have just finished reading ‘Principles of Copper Smelting;’ it is a masterpiece, 
and should be in the hands of every student of copper metallurgy, as well as all copper 
metallurgists, and those in charge of smelting plants. It explains the principles so 
clearly that any man of ordinary education can read the book and thoroughly under¬ 
stand the subject.” 

HYDROMETALLURGY OF SILVER 
By OTTOKAR HOFMANN 

336 pages, 6x9, illustrated, $4.00 postpaid. 

Throughout his entire treatment of the subject, in which Mr. Hofmann is the 
most distinguished authority, there is much discussion of the highest value. Perhaps 
the most timely and important feature, however, is the application of the Cyanide 
Process to Silver. A thoroughly useful, practical book. 

Ores and Metals: “Embodying the practical experience of many years, during 
which Mr. Hofmann has greatly improved the process.will be of indispensable 
service.” 

REVISED EDITION, 1907 

THE MANUFACTURE AND PROPERTIES OF 

IRON AND STEEL 
By HARRY HUSE CAMPBELL 

Metallurgical Engineer of the Pennsylvania Steel Company, etc. 

640 pages, 6x9, illustrated, $5.00 postpaid. 

This is a thorough revision, introducing the latest information on alloys, recent 
discoveries, and improved practice. It is the most important edition of this standard 
work yet published. 

Send for our 168-page Book Catalog—Free. 

HILL PUBLISHING COMPANY, 
(3) The Engineering and Mining Journal Power American Machinist (3) 
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Have You Iron Ores Unsuitable 
For Economic Blast Fur« 

nace Practice? 

THE GROnDAL process is highly suc¬ 
cessful for crushing concentratiog and briquetting 
lo\v grade and impure iron ores at lowest cost. 
The briquettes produced are rich, pure and easily 
reducible. 

Complete information upon request. 

American Grdndal Kjellin Company, 
45 Wall St.. New YorK. Nay lor a Co., Managers. 

It is conceded that perforated metals are much superior 

to wire mesh goods—let us prove that HENDRICK 

ISCREENS are FIRST of the perforated metal kind. 

AT LEAST, SECURE OUR CATALOG—“PER¬ 

FORATED METALS.” 

Hendrick Mfg* Co.^ 
Carbondale, Pa. 

New York OflSce, 149 Broadway. 

BRIQUETTING MACHINERY 
CONVERT TOUR FINES 
INTO LUMP ORE. 

Chisholm, Boyd & White Company, 
Chica'go, Illinois, U. S. A. 

T^LANTS erected for the treat- 

1 ment of Southern Gold-Bear- 

’ ing Sulphurets. Particulars 

on Application. Manufacturers of 

Mining Machinery. 

Flint Pebbles and Silex 
' Lining for Tube Mills 

TRY “NORSE” BRAND 

Specially selected Pebbles. 

Buebendorf Bros., 
New YorK City. 

MECKLENBURG IRON WORKS, 

CHARLOTTE, N. C. . 
I 

TKe Butters Patent Vacuum-Filter 
In slow settling slime problems 

the Bntters Patent Vacuum- 

Filter has proved its superiority 

to all other known methods, 

leaving the residual pulp practi¬ 

cally barren of the. values. • - ., 

. We will assume the complete 

installation of your filter plant, 

designing and erecting a Butters 

filter to meet local conditions 

and the kind of slime to be 

.\a handled. ! , 
- ... 

CHas. Butters tSL Co., Ltd.,‘'Vir£^inia City; Nevada, U. S. 
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FIRE-BRICK 
MADE FROM 

HIGH GRADE FLINT CLAYS and BAUXITE 

Especially adapted (or smelting furnaces where a high grade refractory is necessary. Copper 

furnaces, lead reEning furnaces, etc. 

Write for our FIRE BRICK CATALOG. 

Laclede Fire Brick Mfg. Co., St. Louis. 

METAUUURQIGAb 
Gold Medals 

Paris Chicago 
St. Louis. 

GUAY GOODS 
Finest 

Clay Goods in 
the World. 

Importers and 
Manufacturers uf 

Assayers’ and 
Chemists’ Supplies, 
School Apparatus, 

Etc. WRITE FOR OUR PRICES. 

The Denver Fire Clay Company, Denver, Colorado, U. S. A, 

Panama Two-part Dlppor Teeth Shovel Dipper Lips Dredge Bucket Lips Ore Washing Blades Shaking Screens Jaw Plates Concaves Mantles 

Mine Car Wheels 

Crane Wheels 
Skip Wheels 

Barrow Wheels 

Sprocket Wheels 
Sheave Wheels 

Link Belting 

Gearing 
Pinions 

Road Scrapers 
Spouts and Linings 
Placer Dredge Parts 

Traction Rolls 

Tread Plates 
Window Guards 

Bone Rolls 
I^omlnuter Plates Tumbler 

TRADE T I S C O 
The Individuality ot “ TAYLOR HADE ” Castings causes operators and 
owners to speclly them— 

FOR ECONOMY’S SAKE ! 

Heads 

Corrugated Rolls 

Plain Roll Shells 
Special Railroad Work 

Frogs 

Switches 

Centers 

MANGANESE STEEL 
1 

Hardness, Toughness, Strength. 

Safes 

Vaults 
Screen Plates 

Conveyor Blades 
Beater Blades 

Dry Pans 

Tumblers 

Pins 
Grizzly Bars 

Wearing Plates Door Guards for Jails Concrete Mixer Blades Toothed Boll Segments Road Roller Picks 

Special Steels for 
Special Places. 

Lowest Price Consistent 
‘with High Quality ! 

TAYLOR IRON & STEEL COMPANY, 
HIGH BRIDGE, NEW JERSEY. 
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Ricketts & Banks 
MINING ENGINEERS—METALLURGISTS 

New York 

Ores Tested 
Complete Testing Works for 

practical working tests of ores 
to determine the best methods 
of treatment. Amalgamation, 
concentration, cyanidation, 
chlorination and other treat¬ 
ments. 

ASSAYS AND ANALYSES 
Examination of Mines and Mineral Properties 

Shipments Sampled 

Office: 106 JOHN ST., NEW YORK. 

^EING the origi¬ 
nators and first 

makers of Forged 
Steel Shoes and 
Dies in this country, 
we’ve always kept 
the quality first. 
The Wilson Shoes 
and Dies excel any 
made from molten 
metal poured into 
moulds, in that they 

are free from porous places, blow 
holes or soft spots. They never chip 
off or break. This rae guarantee. 
Let us* quote prices. 

TO MINING ENGINEERS: 
WRen sprolfylnK tor new mills, or replacing ^ 

wearing parts, specify “Wilson Shoes and Dies/' 4 
and experience will prove our claims. 

Western Forge Co., 
East St. Louis, Illinois, U.S.A. 

AliPHABETlCAL INDUX TO ADVERTISERS 

FAOB rxiii: 
Abb4 Engineering Co. 
Abendroth-Koot Mfg. Co. 
Aero Puiverizer Co. 
Aetna Powder Co., The. 
Ainsworth, Wm. 
Aising Co., J. R... 
Aiientown Roiiing Miiis. 
Ailis-Chalmers Co. 
Almy Virater-Tiibe Boiier Co. 
Alteneder & Son, Theo. 
American Air Compressor 
Works. 

American Bridge Co. 
American Brake Shoe & 

Fdry. Co. 
American Cdncentraior Co. . 
American Crondai Kjeliin Co. 
American Metal Co., Ltd.... 
American I’rocess Co. 
American Railway Supply Co. 
American Smelt’g & Ref. Co. 
American Spiral Pipe Works 
American Well Works. 
American Zinc. I.,ead and 

Smelting t'o. 
Archer Iron Works. 
Arizona Copper Co. 
Atlantic Kquipment Co...25, 
.\tlantic Mining Co. 

Bacon, E. C. 
Baerwald, E. 
Baker & Co., Inc. 
Balbach Smelting & Refining 
Co. 

Baldwin Locomotive Works 
Ballard Drop Forge Co. 
Baltimore Copper Smelting & 

Rolling Co. 
Bartlett & Snow Co., C. O.. 
Baszanger & Co., .1. 
Beer, Sondhelmer & Co. 
Berge, J. & H. 
Berger & Sons. C. L. 
Berwind-Whlte Coal Mining 
Co. 

Betts, A. tJ.;. 
Bishop & Co., .1. 
Blackwell Sons Co., Geo. G. 
Blaisdell Co. 
Blake Mining & .Milling Co., 
The.. 

Boston-Mexican Mines Co... 
Bradley F^nglneerlng & Mach. 
Co. 

Braeburn Steel Co. 
Brandis Suns & Co., F. E... 
Braun Co., F. W’. 
Bristol Co.. The. 
Britannia Smelting Co., The 
Broderick & Bascom Rope Co. 
Brown Hoisting Machry. Co. 
Bruner & Co., R. E. 
Bucyrus Co... 
Buebendorf Bros. 
Buff & Buff Mfg. Co. 
Buffalo Forge Co. 
Buffalo Steam Ibimp Co. 
Bury Compressor Co. 
Butters & Co., Ltd., C. 

11 
75 
47 
42 
71 
18 
U8 

4 
74 
70 

50 
35 

02 
18 
44 
70 
42 
04 
76 
75 
08 

77 
26 
.‘•6 
40 
56 

42 
35) 
01 

39 
27 
74 

78 
62 
07 
76 
70 
70 

56 
57 
74 
01 
63 

04 
57 

40 
06 
70 
29 
00 
75 
79 
03 
56 
64 
44 
70 
32 
32 
59 
44 

Denver Fire Clay Co. 
Diamond Drill Carl>on (!o... 
Dignowity Exploration Co... 
lOefendorf & Co. 
Dietzgen, Eugene Co. 
Dillon Iron Works Co. 
Dings Electro-Magnetic Sep¬ 

arator Co. 
Dixon Crucible Co., .los. 
D’Oller Engineering Co. 
Iloble Co., Abner. 
Du Pont de Nemours Powder 

Co.. E. 1. 
Du Vlvler, E. II. 

Elmer & Amend. 
Elliotts Metal Co. 
Emerson Steam Pump Co...- 
Engelhard. Chas. 
English Iron Works Co. 
Eng. Works of Wonham & 

Magor . 

Falriwinks-Morse Co. 
Flory Mfg. Co.. S. 
Fort Wayne Electric Works 
Freeman Fdry. & Mfg. Co... 
Freese & Co.. E. M. 
Frenler & Son. .1. il. 
Frese Optical Co.. A. 
Fulton Iron Works. 
Galena Iron Works Co. 
Gandy Belting Co. 
Gardner Electric Drill & Ma¬ 

chinery Co. 
tlarvln Cyanide Extraction 
Co. 

General Electric Co. 
Gethlng, D. 
Granby Mng. & Smelting Co. 
Gray, R. L. 
Green Fuel Economizer Co.. 
Gurley, W. & L. E. 

I larblson-Walker Refracto¬ 
ries Co. 

Harmon I.umlier Co.. S. H.. 
Harrington & King Perf. Co. 
Hayden, Stone & Co. 
Hayman & Co., M. 
Hell Chemical Co., Henry... 
Heine Safety Boiler Co. 
Heller & Brightly. 
Ilendrick Mfg. Co. 
Hendrie & Bolthoff Mfg. & 

Supply Co. 
Hendy Iron Works Co.. .T. . . . 
Illtners Sons. H. A. 
Hoskins Co.. The. 
Hug Water Wheel Co.. Tlie.. 
Hunt Co.. C. W. 

Illinois Zinc Co. 
Ingersol 1-Rand Co.S. 
International lligli Speed 

Steel Co. 

45 
.59 
57 
57 
70 
tiO 

60 
58 
08 
04 

03 
74 

71 
78 
04 
70 
30 

24 
42 
31 
00 
72 
04 
60 
22 
00 
32 

0(! 

28 
31 
57 
50 
42 
59 
70 

45 
74 
58 
50 
57 
70 
42 
70 
44 

21 
23 
40 
.5t; 
74 
04 

9 

24 

Caldwell & Son Co., H. W... 60 
Carnahan Mfg. Co., C. T.... 14 
Cartervllle Foundry & Mach. 
Co. 42 

Castner, Curran & Bullitt... 56 
Catlin & Powell Co. 56 
Chalmers & Williams. 3 
(Chicago School of Assaying 41 
Chisholm, Boyd & White Co. 44 
Chlsbom, Matthew & Co. 19 
Chrome Steel Works. 62 
Colo. Iron Works Co. 19 
Connersville Blower Co. 60 
Consolidated Mining & Smelt¬ 

ing Co. of Canada. 75 
Consolidated Pipe Co. 72 
Contractors Supply & Equip¬ 

ment Co. 28 
Crawford & McCrlmmon Co. 65 
Cresson Co., G. V. 29 
Crocker-Wheeler Co. 30 
Crown Drilling Mach Co.... 66 
Cyclone Drill Co. 67 

Danville Foundry & Machine 
Co. 21 

Davenport Ix)comotlve Works 31 
Dayton Globe Iron Wks. Co. 72 
Dearborn Drug & Chemical 
Works. 20 

Delster Concentrator Co. ^. 34 
De I.aval Steam Turbine Co. 64 
De IjU Vergne Machine Co... 30 
Deming Co., The. 59 
Denver Balance Co. 70 
Denver Engr. Works Co. 7 

.Tackson Mach. Wks., Byron OR 

.Teanesville Iron Wks. Co. . . 05) 

.Jeffrey Manufacturing Co.. 1, 17 

.Tenkins Bros. 79 
.Tohns-Manville Co.. IL W.. 01 
.Tohnston. Thos. J. 57 

Kent* Mill Co. 74 
Keuffel & Esser Co. 70 
Keystone Test Drill Co. 07 
Kllbourne & .Jacobs Mfg. Co. 32 
Knowles Steam Pump Works 08 
Kohlhusch. H. 71 
Kolescb & Co. 00 
Koppel. A. 15 

I. iaclede Fire Brick Mfg. Co. 45 
J>edoux & Co. 75 
J, effel & Co.. .Tas. 72 
I^eschen & Sons Rope Co., A. 00 
I.«wi8 & Co., H. h'. 42 
I^eyner Engr. Wks. Co., J. 
Geo. 12 

lAma Loco & Mach. Co. 31 
Link-Belt Co. 03 
Lufkin Rule Co. 70 
Imna I^ead Company. 78 

Marshall-Ellis Investment Co. 57 
Marvin Elec. Drill Co. 59 
Matbison & Co. 57 
Matthlessen & Hegeler Zinc 
Co. 78 

McKiernan Drill Co. 59 
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McLanahan-Stone Mach. Co.. 
Mecklenburg Iron Works ... 
.Michigan Pipe Co., The- 
.Mine & Smelter Supply Co., 

The . 
Mineral Ridge Mfg. Co. 
Mitchell Mining Co. 
Morava Construction Co.... 
Moore & Co., C. C. 
Morris Machine Works. 
Morse Bros. Mach. Supply Co. 
Morse, MMlliams & Co. 
.Mountain Copper Co., I.td., 

The . 

National Copper Co. 
New York Engineering Co... 
Newavgd Portland Cement Co. 
Nichols Copper Co.26, 
Nordberg Mig Co. 
Norris, J. L. 
Northern Electrical Mfg. Co. 
Norwalk Iron Wks. Co., The. 

< )gden .\ssay Co.. 
Orford Copper Co. 

I’ark & Co., J. 
I'ass & Son, C. 
Pease, C. K. 
I’elton Water Wheel Co... 
i’enn. Smelting Co. 
I’errin & Co., W. R. 
I’eyton Chemical Co. 
I’helps, Dodge & Co. 
Phosphor Bronze Sm. Co.. 
I’lerce, L. S. 
Pittsburg Coal Washer Co.. 
Porter Co., H. K. 
Power & Mining Mach. Co. 
Prescott Steam I’ump Co... 
PuIsometer Steam Pump Co 

Redwood Mfgrs. Co. 
Richardson & Co., Inc. 
Richardson Scale Co.’. 
Ricketts & Banks. 
Riebe & Co., E. C.! 
Rife Hydraulic Engine Co’. '. 
Risdon Iron Works. 
Robins Conveying Belt Co... 
Roessler & Hasslacher Chem. 
Co. 

Roper & Co.. H. L_" 
Russell, .1. E. 

Saginaw Manufacturing Co.. 
Salt Lake Hardware Co., The 
Samson Mfg. Co. 
Schieren & Co., C. A. 
S. H. Supply Co. 
Shriver & Co., T. 
Slipp-Butler Co.! 
Smith Co., S. Morgan. 
Smith, T. J. 
Smooth-On Mfg. Co... 
Soltmann, E. G. 
Solvay Process Co... 
Southwestern Bridge Co. 
Sparta Iron Works Co. 
Sprague Electric Co. 
Springfield Boiler & Mfg. Co. 
Standard Diamond Drill Co.. 
Stephens-Adamson Mfg. Co. 

70 St. .Toseph Lead Co. 75 
44 St. Louis Smelting & Ref. Co. 78 
73 Stoddard Incorporating Co.. 57 

Stowell Mfg. Co. 74 
17 Straus & Co.. Louis. 75 
65 Stromberg Carlson Telephone 
56 Manufacturing Co. 39 
64 Sturtevant Mill Co... 16 
26 Sturtevant Co., B. F. 65 
69 Sullivan Machinery Co..... 80 
42 Syphers Machinery Co. 60 
33 Syracuse Smelting Works... 78 

Tacoma Smelting Co. 78 
Tallerday Mfg. Co. 73 

75 Taylor Iron & Steel Co. 45 
22 Tennant, Sons & Co.. C. 39 
59 Thompson & Boyle. 74 
39 Tlbbats, W. H. 57 
10 Traylor EIngineering Co. 13 
57 Traylor Mach’y Co., J. A.... 28 
58 Trenton Iron Co. 66 
65 Tyee Copper Co., The. 78 

Ulmer & Co., .1. C. 60 
Union Elevator & Mach. Co. 64 
Union Sllex Co. 60 
United Iron Works Co. 60 
United Metals Selling Co.... 39 
United States Smelting, Re¬ 

fining & Mining Co. 77 
U. S. Blowpipe & Hyd. 

Works . 74 
United Zinc & Chemical 
Co. 75 

Vanadium Alloys Co. 78 
Vogelsteln & Co., L. 77 
Vulcan Iron Works, San Fran¬ 

cisco . 66 
Vulcan Iron Works, Wilkes- 

barre . 29 
V'ulcan Iron Works, Toledo 60 

Wagner Electric Mfg. Co.... 
Watt Mining Car Wheel Co. 
Weber & Co., t'. 
Weber Steel Concrete Chim¬ 

ney Co. 
Webster Mfg. Co. 
Wellman-Seaver-Morgan En¬ 

gineering Co. 
Western Chemical Mfg. Co.. 
Western Electric Co. 
W'estern Elaterlte Roofing Co. 
M’estern Forge Co. 
Westinghouse Elec. & Mfg. 
Co. 

Wetherlll Separating Co.... 
Wiener Co., E. 
Williams Pulverizer Co. 
Wissler Instrument Wks.... 
Wolverine Copper Mining Co. 
Wonbam & Magor Co. 
Wood & Co., R. D. 
Word Bros. 
Worthington, H. R. 
Wyckoff & Son Co., A. 

Yale & Towne Mfg. Co. 
York Bridge Co. 
Young & Son. 

Zelnlcker, W. A. 

Southwestern Bridge Company 
JOPLIN, MO. 

BUILDERS AND DESIGNERS DF 

Structural Steel 
Mine, Mill and Smelting Buildings* 

Self-supporting Stacks and Power Houses* 
Railroad and Highway Bridges* Towers* Tanks 

and Standpipes* 
Head Frames* Storage Bins, etc. 

Write us for prices end estimates. 

The Aero System 

of 

Pttlverized-Fuel-Combustion 

Cement Kilns 

Nodulizing Kilns 

Reverberatory Furnaces 

Reheating Furnaces, etc. 

It is simple 
It requires no drier 
It saves space 
It obviates the storage of powdered coal 
It produces no floating dust 
It saves in fuel and power 
It will produce an oxidizing, a non-oxidiz¬ 

ing or a neutral flame 

The Aero Pulverizer 
Company, 

80 Wall Street, New York. 

HODKRM 
BQUIPlfENT. 

EXPERT 
OBOANIZATION. 

LARGE 
8TOCK. 

PROMPT 
SEBYIOE. 
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DIRECTORY OF ENGINEERS, METALLURGISTS AND CHEMISTS. 
To those in need of Professional Advice and service we commend the names in this Directory. This is a list of the 

active, vital men of the mining and metallurgical professions. There is nowhere on earth so representative a list of a pro- 

fessimi’s leading members. 

UNITED 8TATB8 
AlilBAMA 

Phillips A Co., W. B. 
Abisona 

Dotty, W. B. 
Haggott. Girand Co. 
Heller A Wright. 
Hoar, P. W. 
Horton, R. F. 
Hnghee, Thomas. 
King, Jacob. 
Pellegrln A Co., A. L. 
Shaw, J. J. 
Slebotb, A. C. 
Smith A Laird. 
Wallace, H. V. 
Ward, H. R. 
Williams, P. 

Caluobmia 

Abadle, B. R. 
Addlton, A. S. 
Bandmann, C. J. 
Bosqnl, F. L. 
Bradley, F. W. 
Borcb, A. 
Coleman, R. P. 
Comstock, Tbeo. B. 
DeKalb, Courtenay. 
Derby, C. C. 
Falkenau Assaying Co. 
Garthwalte, B. H. 
Haas. H. 
Hanks, Abbot A. 
Harvey, F. H. 
Hoffman, J. D. 
Hoffman, R. B. 
Holmes, O. L. 
Janln, Charlea 
Janln A Smith. 
Jones, C. C. 
Kennedy A Lass, 
lloo^, B. 
Mndd. S. W. 
Neill, J. W. 
Noyes, William 8. 
Probert, P. H. 
8eoor, W. O. 
Smith, Howard D. 
Stebblns, Elwyn W. 
Stirling, J. 
Thompson A Gilliam. 
Thorne, W. B. 
Trent, L. C. 
Werner, G. B. 
Wiley, W. H. 

Colorado 

Arthur, E. P.. Jr. 
Brandes, J. F. 
Burlingame, E. B. A Co. 
Burton, H. E. 
Carpenter, F. R. 
Thase, E. B. 
Collins, Geo. B. 
Doble, R. McF. 
Dorr, J. V. N. 
Doveton A Purlngton. 
Bberenz, Geo. B. 
Parish, John B. 
Prenzel, A. B. 
Hewltt-Carstarphen Co. 
Hewett, G. C. 
Hills A Willis. 
Holland, L. F. S. 
Hunt, B. W. 
Kyle A Co., T. D. 
LamonL E. M. 
Leonard A Root 
Mlnard, F. H. 
Pritchett C, W. 

Schroter, G. A. 
Schwarz, Tbeo. E. 
Scobey, J. C. 
Snedaker, J. A. 
Toll, R. H. 
Tuttle, E. G. 
Wilson, H. 
Wolf, H. J, 
Wood, Hennr B. 
Worcester, S. A. 

COMNBCTICDT 

Adams, H. 
Huntoon, L. D. 
Nason, F. L. 

Idaho 
Auerbach, H. S. 
Easton, S. A. 
Ferrler, W. P. 
Lammers, T. L. 
Spalding, B. P. 

Illinois 
Allen, H. A. 
Dlckman, R. N. 
Harris, F. S. 
Hollis, H. L. 
Hunt, R. W. A Co. 
Nicholson, H. H. 
Trego, P. H. 

Mabtland 

Brackett F. B. 
Rutledge, J. J. 

MASSACHnSITTS 

Crosby, W. O. 
Packard, Geo. A. 
Peters, E. D. 
Richards, R. H. 
Wenstrom, O . 

Minnbsota 
Carlson Exploration Co. 

Missoubi 

Church, L. C. 
Hatten A Colllna 
Hofmann, O. 
Kirby, E. B. 
Malcolmson, J. W. 
Nicholson, Frank. 
Wheeler, H. A. 

Montana 
Atwater, R. M., Jr. 
Bard, D. C. 
Barker A Wilson. 
Bergstrom, O. 
Brown, W. G. 
Higgins, E. 
Ropes,. L. S. 
Sanders, W. E. 
Scblertz, F. A. 
Sizer, F. L. 
Word, W. F. 

Nbtada 

Abbott J. W. 
Arnett A Co., W. D. 
Baxter, H. 
Collins, E. A. 
Kerr, M. B. 
McOelland, J. G. 
Stevens, W. A. 
Todd, R. B. 
Wilson A Jaggar, Jr. 

Nbw Mbxico 
Brown, C. T. 
Wade, W. R. 

Nbw York Citt 
Allen, W. W. 
Austen, P. T. 
Beardsley, G. F. 
Beat^, A. Chester. 
Benedict, W. de L. 
Blow, A. A. 
Burger, C. C. 
Clements, J. Morgan. 
Channlng, J. P. 
Church, John A. 
Constant C. L. 
Devereux A Sons, W. B. 
Dufourcq, B. L. 
Dwight, A. S. 
Hamilton A Hansell. 
Hammond, J. H. 
Hardlnge, H. W. 
Hassan, A. A. 
Hill, Holden A Irvine. 
Hill, W. H. 
Hutchins, J. P. 
Judd, E. K. 
Kempton, C. W. 
Klepetko, Frank. 
Knox A Allen. 
Lefevre, H. F. 
Lee, H. A. 
Lldner, P. G. 
Lloyd, R. L. 
Lowe, W. B. 
Maynard, Geo. W. 
McCaskell, J. A. 
Messiter, E. H. 
Morrow, J. T. 
Offerbaus, Dr. C. 
Olcott A Coming. 
Perry, O. B. 
Raymond, R. W. 
Riordan, D. M. 
Rogers, A. H. 
Rogers, A. P. 
Rogers. E. M. 
Sharpless, Fred F. 
Simonds A Burns. 
Spilsbu^, E. G. 
Spurr, J. E. 
Sturgis, E. B. 
Sussman. O. 
Thayer, B. B. 
Tonking, J. B. 
Townsend, A. R. 
Von liOer, I. W. 
Von Rosenberg, L. 
Waller A Renaud. 
Washington, H. S. 
Watson. R. B. 
Weiss, R. A. 
Wright L. A. 
Yeatman, Pope. 

North Carolina 
Gilchrist, P. 8. 

Ohio 
Emmerton, F. A. 

Oklahoma 
Gould, C. N. 

Oregon 
Arthur A McEwen. 
Batcbelder, J. F. 
Greenley, L. A. 
Jenks, A. W. 
Turner, H. W. 

Pennstlvania 

Althouse, H. W. 
Ayres, W. S. 
Brockman A Co., B. T. 
Demmlng, H. C. 
DuBols A Mixer. 
Kennedy, Julian. 

Luzerne Enrineerlng Co. 
Metallurgical Laboratory. 
Tomlinson, W. H. 
Waite, J. H. 
Wood, Geo. R. 

Tbnnbssbb 
Bartlett, J. H. 

Tbxas 
Brodle, Walter M. 
Canbv, R. C. 
Critchett A Ferguson. 
De Vore, E. H. 
Flshbacb, M. 
Parker A Parker. 
Rice, J. A. 
Tomlinson A Norton. 

Utah 

Bird-Cowan Co. 
Cates, L. S. 
Daggett, E. 
Jennings, E. P. 
Molson, C. A. 
Officer A Co^ R. H. 
Overstrom, G. A. 
Rainsford, R. 8. 
Tanner, W. N. 
Union Assay Office. 

Vermont 
Hlnchman, M. L. 

Washington 
Armstrong, L. K. 
Du Bols, W. F. 
Hill, F. A. 
McCullough, A. 
Miller, W. C. 
Thyng, W. 8. 
Young, Robert. 

West Virginia 
8tow, A. H. 

Wyoming 
Esselstyn, J. N. 

Wisconsin 
Ho<^e, Benj. H. 

raiLippiNE Islands 
Bveland, A. J. 

Alaska 
Fay, A. H. 

FOREIGN 
British Columbia 

Claudet A Wynne. 
Emmens, N. W. 
Groves, F. W. 
Haggen, E. A. 
Musgrave, E. C. 

Canada 
Balassanlan, B. H. 
Evans A Laidlaw. 
Forbes, D. Q. 
Fowler, 8. S. 
Llndeman, B. 
Lorlng, Frank C. 
Mattalr, L. H. 
811ver, L. P. 
Wilson, A. W. G. 
Willis, A. B. 
Williams, H. J. C. 
Wllmott, A. B. 

Mexico 
Anderson, R. H. 
Babb, P. A. 
Bassett A Moore. 
Boggs, Wm. R., Jr. 
Bradley, D. H., Jr. 
Brascbi, V. M. 
Carpenter A Brennon. 
Elmer, William Wells. 
Empson, J. B. 
French, G. 

Helm, J. D. 
Hobson A Co., F. J. 
Hogue, R. L. 
Holms, W. L. 
Howard, G. B. 
Hyder A Hyder. 
Kedzle, G. B. 
Lawrence, T. J. 
Lineberger A Rone. 
MacDonal^ B. 
McCord, W. H. 
MerrUI, F. J. H. 
Mexican Mines Syndleats. 
Mills A Hltchman. 
Nahl, A. C. 
Newman, B. 
Peterson, B. 
Pomeroy, W. A. 
Prichard, W. A. 
8eamon, W. H. 
8haw, 8. F. 
8tadelmann, G. 
Snstersic, Ferdinand. 
8woyer A Van Dreveldt 
Tays, B. A. H. 
Timmons, Colin. 
Tomlinson A Norton. 
Treadwell, John C. 
Welsh, N. J, 

Australia 
Borrows, G, W. 
Diggles, J. A. 
Knox, Schlapp A Co. 
Lorlng, W. J. 
Lovely, W. H. C. 
Mlllen, J. D. 
Weinberg, E. A. 

Java 
Wood, J. E. 

New Zealand 
Holland, C. H. 

EUROPE 
England 

Brown, R. G. 
Charleton, Dickinson A Co. 
Herzlg, C. 8. 
I.«ggett, T. H. 
Nichols, R. 
Pearse, Kingston A Brown. 
Pellew-Harvey A Fall. 
Queneau, A. L. 
Scott, H. K. 

India 
Dickson, A. A. C. 

Ireland 
Harris, H. J. 

Japan 
Knox, N. B. 

CENTRAL AMERICA 
Costa Rica 

Shaw, R. C. 
Honduras 

Nichols, Horace G. 
Nicaragua 

Stanford, R. B. 
SOUTH AMERICA 

Brazil 
Lisboa, M. Anajado R. 

Chile 
McNutt A Vlgeon. 
Yunge, Guillermo. 

I'EBU 
Marsters, V. F. 

SOUTH AFRICA 
Hollow, Jas. T. 
Parrott, T. 8. 
Trerlse, J. H. 

AB.\DIE, EMILE RECTOR, 
Consulting Mining Engineer, 

214 Union Savings Bank Bldg.. Oakland, Cal. 
General Managci- 

United Mines Corporation. 

ABBOTT, JAMES W., 

Consulting Mining Engineer, 

Ploche, Nevada. 

ADAMS, HENRY, 
.Mining Engineer, 

It yMri ta ^MoUh ABMilea. 
Miaigr aad SafioMr Bosh CrMk Pl*o«r tflnlaff Oo., Lt4.g 

ti Harris Balldlnfi New LoadoBi Conaectlciit aad 
Qniacji Ploaias CountCalifomla. 

ADDITOX, A. SYDNEY, 
Cyanide Chemist and Consulting Engineer 

Plants designed and installed. 
Examinations made, 

noi Market Street, - San Francisco. 

ALDRIDGE, WALTER H., I 
Mining and Metallurgical Engineer, j 

Care Canadian Pacific Railway, 
Trail, B. C., and Banff, Alberta. | 

ALLEN, W. W., . 
Consulting E.ngineer. 

SperUltlec DenISDlng, CoDStrnctlnz •iid OrKMlzins Mining, 
Mfttnilurgirni nnd Induitrinl Plant*. 

Boom IMl Blair Ilullding, 24 Broad Htraet, New York. 
Cable Addresa. **Sarabax.'* Now York. 

ALLEN, HENRY A., ^ ^ ’ 
Consulting Mechanical, Electrical * and 

Hydraulic Engineer. 
Designing, Estimating, Valuating. Testing 

Md Inspecting Power, Water Works. Hoisting, 
Compressed Air, Pumping, Gas and Irrigation 
Plants and Machinery. Steam Turbine and 
Gas Producing Plants a Specialty. 

1435 First National Bank Building, 
Chicago, Illinois. 

ALTHOUSE, HARRY W., 
Mining Engineer and Geologist, 

Specialties: Examines Bituminous Coai 
ijands. Designs Complete Mining Operations. 

Pottsville. P«. 
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ANDERSON, ROBERT HAY, 
CONSCLTINO Mining Enqinbbb, 

Apartado 866, Mexico City, Mexico, 
Cables: “Anderson, Mexico.” 

ARMSTRONG, L. K., 
Mining Enginebb, 

640 Hyde Block. P. O. Box 14, Spokane, Wash. 
CiodeB: Lleber, Bedford-McNelU. 

ARNETT & CO., W. D., 
MiNI.N'G K.\<iI.\KERS, 

Examinations and Reports. Assaying and 
Metaliurgieal Laboratory. Ore Testing Works. 

Reno. Nevada. 

John Arthur. K. O. McEwbn. 
ARTHUR & McEWEN, 

Mining Engineers. 
Oounltetloni, Examinstloni and Hill laataUatlona. 

Baker City, Oregon. 

ARTHUR, EDWARD P., Jr., 

Mining Engineer, 

BAXTER, HAROLD, 
Mining Engineer 

Examinations, Reports, Management. 
Goldfield .... Nevada. 

BEARDSLEY, G. F., 
Metallurgist. 

Specialty: Pyrltlc Smelting. 

1315 East 14th Street, 

Frultvale Alameda Co., CaL 

BEATTY, A. CHESTER, 
Mining Engineer, 

71 Broadway, New York, N. T. 
Cable : “Granitic.” Code: Bedford-McNelll. 

BENEDICT, WILLIAM de L, 
Mining Engineer 

^3 Cedar St., New York. 

BRODIE, WALTER M., 
Mining Engineer and Metallurgist, 

P. O. Box 264, El Paso. Texa& 

BROWN, CONY T., 
Mining Engineer, 

Secretary and Treasurer New Mexico School 
of Mines, 

Socorro, New Mexico. 

BROWN, R. GILMAN, e. m.. 
Consulting Engineer, 

28 and 29 St. Swlthln’s Lane, London, E. C. 
Cable: <'A.rgeby/* London. 

Codes: Liebers, Bedford-HcNelll, Horeln^ k NeaL 

BROWN, WILTON G., 
Specialist in Ore Treatment, Assayer. 

Tests, Investigations and Reports. 
Bedford-McNeill Code. Helena, Montana 

BURCH, ALBERT, 
Care Bimetallic Bank, Cripple Creek, Colo. 

ATWATER, RICHARD M., Jr., 
Mining Engineer, 

Helena, Mont. 
M. W. Atwater. Robert Linton. 

BERGSTROM, O., 
Copper Metallurgist. 

Specialty—Mining and Copper Smelting. 
Knudsen Pyrltlc Process. Butte, Montana. 

AUI.KRACH, HERBERT S., 
Mining Engineer & Electro-Metallurgist. 

Manager Golden Che.t Mining and Milling Company, 
Hurray, Coeiir d Alene Diatrirt, Idaho. 

New York Office. 2!) Mercer Street. 
Bedford-UcMelU Coda. 

AYRES, W. S., 
Mixing and Mechanical Engineer, 

Ha/.leton. Pa., and Banff, Alberta, ('anada. 
Cootultatlon, Examination, Reports. Thirteen >ears 

exiierlenre a« Manwcr'*Y of Iron «nd Onal MineM. 

BABB, PERCY ANDRUS, 

Mining and Metallurgical Engineer, 

BLOW, A. A., 

Consulting Mining Enginebb, 

Mills Building, New York. 

BOGGS, WM. R., Jr.. 
Chemist and Metallurgist, 

Care of W. B. A. Dingwall, 
Matebuala, S. L. I'., - - - Mexico. 

BORROWE, GEORGE W.. 
Mining Engineer, 

Nianager Great Boulder IVrseverance Gold 
Mining Co., Kalgoorlie, Western Australia. 

Mining Engineer, 

1611 Franklin Street, San Francisco, CaL 

BURGER, C. C, 
Consulting Mining Engineer, 

Room 1206, 71 Broadway, New York Clt 
Examination and Superintendence of Min 

Properties. 

CANBY, R. C., 
Consulting Metallurgist. 

Low Grade Copper and Lead Ores with EX' 
cesslve Zinc. El Paso. Texas. 

Gust Carlson, Manager. G. A. Wellner, Sec. 
CARLSON EXPLORATION CO., 

(Incorporated) 

Exploring and Mining Engineers, 

Operating Churn and Diamond Drills. 

Gante No. 12. Mexico City. 

BALASSANIAN, B. H., 
Consulting Mining Engineer. 

Geologist and Mining Surveyor (Frleberg Sa.) 
Specialist of Colialt District. High references. 

Halleybury, Ontario. 

1^^]^\NN. CHAS. J.. 
Engineer gi' .Mines 

Consultations, Examinations. Reports. 
218 Monadno<-k Building, San Branclsco, Cal. 

BARD, DARSIE C, 
Mining Engineer, 

Care Globe Mines Exploration Co., 
Butte. Mont. 

BARTLETT, JOHN H., am. inst. m. e., 

Specialty Zinc. 

New Market, Tenn. 

BARKER & WILSON, 
Mining Engineers, 

Deputy United States Mineral Surveyors, 
Butte, Mont 

BASSETT & MOORE. 
T. B. BASSETT, E. M. R. W. MOORE, E. M. 

General Manager Authorized Mexican 
Belen Mining Co. Government Engineer 

State of Sonora, Mexico. 
Mine Examination. Advisory Reports. Alex- 

ican Mine Denouncements. Timber Lands. 
Cumpas, Sonora, Mexico. 

Cable : “Basmor” Code : Bedford-McNelll 

BOSQUI, FRANCIS L., 
Metallurgical Engineer. 

Studio Bldg., Berkeley. Cal. 
Code: Bcdford-McNcill. Codeword; ‘Tranbo.” 

BRACKETT, F. ERNEST. 
Mining Engineer. 

Coal Mining a Specialty. 
IValsh Building, Ciiinlierli.iid. Maryland. 

BRADLEY, D. H., Jr., 
Mechanical Engineer. 

Reports on Equipments of Mining Properties. 
Plans and Coiistrurts Plants: Eleetrie, Oas or steam. 

P. O. Box 15o, Parral, Chihuahua, Mesico. 

BRADLEY, FRED W., 
Mining Engineer, 

1611 Franklin St, San Francisco. 
Cable address: "Basalt,” San Francisco, 

Code: Bedford-McNeill. 

BRANDES, JUAN FELIX, 
Consulting Mining Engineer, 

Denver, London, Berlin. 

BR.ASCHI, VICTOR M., e. m.,c.e.. 
Engineer and Contractor. 

P. O. Box No. 830, - - Cadena St., No. 2, 
City of Mexico, Mexico. 

Hihblng. Minnesota. 

I ALVIN B. CARPENTER, E. M. J. C. BRENNON, B. 1C. 

' CARPENTER & BRENNON, 

Mining Engineers, 

Mutual Building, Mexico City, Mexico 

CARPENTER, F. R., ph. d., f. g. s. 
Artluir-liowe Carpenter, Met. Eug. 

Mixing am> Metallurgical Enginkek, 

Equitable Ibiilding. - - Denver, Colorado. 
Calile .'d.'iress: "Carpenter." 

CATES, LOUIS S., 
Mixing Engineer, 

Manager, Boston Consolidated Mining Comp’y; 
Bingham Canyon, Utah. 

CHANNING, J. PARKE. 
Consulting Engineer, 

11 Broadway. - - New York. 

CHARLETON, DICKINSON & CO., 
Mining Engineer & Mine Managers, 

S63 HadbIod House ChemberS) London. 
Cable AddreM, ^nnmsslo.** 

Bepiese&tatlvea: Singapore, C. O. Warnford Lock; 
Australia, Sydney^ C. Q. Warnford Lock. 

CHASE, EDWIN E., 
Mining Enqinbeb, 

932 Equitable Building, Denveri Colh. 

BATCHELDER, J. F., 
Mining Engineer. 

Specialty—Mametic separation Black Sands, 
saving Gold and Platinum values. 

54 First St., Portland, Oregon. 

BROCKMAN & CO., E. T., 
Mining Engineering. 

Make Practical Examinations, Reports and 
Estimates. Keystone Building, Pittsburg, Pa. 

CHURCH, JOHN A., 
Mining Engineer, 

15 William Street, New York. 
Cable: “Scotlst.” 



50 THE ENGINEERING AND MINING JOURNAL. June 29, 1907. 

CHURCH, L. C, DIGGLES, J. A., 
Consulting and Mining Engineeb. Mining Engineeb, 

Lead and Zinc a Specialty. 
Joplin, Missouri. 

With Bewick, Moreing & Co., 
Lawlers, West Australia. 

CLEMENTS, J. MORGAN, 
Economic Geologist and Mining Engineeb. 

Bedford-McNeili Code. 
Box 1207. Blsbee. Ariz. 15 William St.. N. Y. 

DOBLE, ROBERT McF., 
Expert in Hydro-Electric Power Developihent. 

Colorado Springs, Colorado. 

COLEM.\N, R. PREWITT, 
Mining Engineeb, 

505 Union Trust Bldg., Los Angeles, Cal. 

COLLINS, EDGAR A., 
Mining Engineeb, 

Bnperintendent Montana Tonopab Mining Co., 
Tonopab. Nevada. 

COLLINS, GEORGE E., 
Mining Engineeb, 

Mine Examinations and Management, 
420 Boston Building. - Denver, Colorado. 

Cable Address: “Colcamac,” Denver. 

COMSTOCK, THEO. B., 
Mining Engineeb and Metallurgist. 

Reports, Management, Consultation. .\ct only 
in Interest of Investors. Clients among 

largest American and European 
Companies. 

534 Stimson Building, - l.os Angeles, Cal. 
Cable .Address : “Tibico.” Codes : Bedford* 

McNeill- Lieber, Moreing & Neal. 

CONSTANT, C. L., e. m.. 

Consulting Mining Engineer, 

61 Beekman Street, - New York. 

CROSBY, W. O., 
Consulting Geologist and Mining Engineer 

Examinations and Reports. 
Massachusetts Institute of Technology. 

Boston, Mass. 

DAGGETT, ELLSWORTH, 
Mining Engineer, 

Salt Lake City.Utah. 

DEFTY W. E., 
Mining Engineer, 

Phoenix, Arizona. 
CkUe Addreu: <‘Wed.’* Codec Lieber, LcNelU. 

DE KALB, COURTENAY, 
Mining Engineer and Metallurgist, 

406 Wilcox Building, Los Angeles, California. 
Bedford-McNeill Code. 

DEMMING, HENRY C, 
Mining Engineer, 

Geologist, Mineralogist and Chemist. 
Offices and Laboratory, 

k5-17 North Third St., Harrisburg, Pa., U.S.A. 

DERBY, CHAS. C, 
Mining Engineer. 

1611 Franklin Street, San Francisco. 
Code: Bedford-McNelll- 

DeVORE, E. H., 
Mining Engineer and Geologist, 

IP. O. Box 249. Office, No. 6, Little Plaza, 
El Paso, Texas. 

DEVEREUX & SONS, W. B., 
Consulting Mining Enginbbbs, 

15 William Street, New York City. 
Code: Moreing & Neal. 

Cable address: “Walbush,” New York. 

DICKMAN, R. N., 
Mining Engineer, Assater and Chemist. 

1120 Rookery Bldg., Chicago, 
43 Cedar Street. Room 1004. New York. 

DICKSON, ARCHIBALD, A. C, e. m. 

M. A. I. H. E , A.I. U. H , M. M G I. I. 

Examinations, Reports on properties in any 
part of the world, advice as to most eco¬ 
nomic methods of work in India and the 
East. Management of Mines. 

Henry S. KIdk A Co., Code: King, Hemllton A Co., 
•5 Cori.falll, London, K.C. Bedtord-McNelll. Calrutte, India. 

DORR, JOHN V. N., 

Metallurgical Engineer, 

204 Bank Block, Denver, Colo. 

DOVETON & PURINGTON, 
Mining and Metallurgical Engineers. 

Mining And Qnologlcnl ExAminAtlons, Ore Teitlng, 
ProceftB DeTltlnf and Detlgn of Ore Treatment PlanU. 

Cable *<DoTeton.** McPbee Building, Denrer, Colorado 

H.W.Di'Boia, Philadelphia^ Pa. C.T.Misbe, Salt Lake City, Utah. 

DuBOIS & MIXER, 
Mining Engineers, 

302 and 303 Harrison Bldg., Philadelphia, Pa. 
Cable AddreM:“llixEKDi'Boa.” Pbiladelphla. Bedtord-McNeillCode 

DUBOIS, W. F., 
Mining Engineer. 

Examinations and Superintendence. 
Specialty : Opening New I’roperties. 

2957 Dearborn St., Seattle, Wash. 

bUFOURCQ, EDW. L., 
Mining Engineer, 

L. 4 and 5 Produce Exchange Bldg., 
McNeill Code. New York. 

DWIGHT, ARTHUR S., 
Mining Engineer and Mbtallubcosc. 

25 Broad Street, New York. 

EASTON, STANLY A., 
Mining Engineer. 

Manager Bunker Hill & Sullivan Mining and 
Concentrating Company. Kellogg, Idaho. 

ELMER, WILLIAM WELLS, 
Consulting Mining Engineer, 

Genera) Manager The Hinds Consulfdated Mining Company 
.Santa liarLara, Chihuahua, Mexico. 

Cable Address; < Klmtr/' Santa Karltara. 
Codes: Bedford-McNt*iil and Westeru Union. 

EMMENS, NEWTON W., 
Mining Engineer. 

Examinations and Reports made upon Mining Properties. 
Consulting i£ngfneer to Elwood Tin Workers' Gold Mining Co. 

Manager Brondview Mine, Trout I^ke City, B. C. 

EMMERTON, F. A., 
Metallurgist, Chemist and Assater. 

Mining Properties Examined and Reported on. 
9 Bratenabl Bldg., Cleveland, O. 

EMPSON, J. B., 
Metallurgical Engineer. 

Specialty, Cyaniding Silver ores, mill 
design, etc. 

Apartado 25, Guanajuato, Mexico. 

ESSELSTYN, J. N., 
Mining Engineer. 

Lander. Wyoming. 
Bedford-McXeill Code. 

J. W. Evans, C. A M, E. Jas. T. Laidlaw, H E, 

EVANS & LAIDLAW, 
CoNsuLTNG Mining Engineers 

Offices: 210 Board of Tr.Tde Bldg., Toronto. 
Cobalt. Ont. and I.arder I.Ake. Ont. 

EVELAND, A. J., 
Mining Engineer and Economic Geologist, 
Lste Geologist, Hlnlng Bnreso, PhiUpplns Isluids. Pblllppln. 
esAmln.tlons, Tcportt, snrveys. Cable "EvelAnd, HadIIa.'' 

Manila, P. I. 

PARISH, JOHN B. 
Mining Engineer, 

517-520 Cooper Building, Denver, Colorado. 
Cable address : “Farlsh,” Denver. 

FAY, ALBERT 
Mining Engineer. 

1208 Beverly Road, Brooklyn, X. Y. 
Code : Moreing & X'eal. 

PERRIER, W. F., B A sc F. G s., 
Consulting Mining Engineer & Geologist. 

Late Petrographer to Geological Survey, 
Canada. Box 87, Montpelier, Idaho. 

PISHBACK, MARTIN, 
Consulting Mining Engineer 

Cable, “Fiebbsck.*’ Guaranty Trust Building, 
Western Union Code. El PaSO, Texaa 

FORBES, DONALD G., 
Mining Engineer and Metallurgist. 

Examinations and Management of Mines on 
Pacific Coast. 

Board of Trade Buildings, Victoria, B. C. 

FOWLER, SAMUEL S., 
Mining Engineer and Metallurgist, 

Kelson, British Columbia 

FRENCH, GERMAN, 

Mining Engineer and Mine Manager, 

Apartado 156, Durango, Mexico. 

FRENZEL, A. B., 
Rare Minerals. 

Examination of Rare Mineral Deposits. 
Equitable Bldg., Denver, Colo. 

GARTHWAITE, E. H., 
Consulting Mining Enoinbsb, 

Oakland Bank of Savings, 
Oakland, Cal. 

GILCHRIST, PETER S., 
Chemical Engineer. 

Snlphnrio Aoid and Fertilizer Plants Specialties. 
Charlotte, N. C. 

GOULD, CHAS. N., 
Consulting Geologist. 

Profedsnr of Geology, State University of Oklahoma. 
Coal, Oil, Oaa, Asphalt, Oypanm, Salt, 8tune, ('emeot am* 

Clay Depoeits In Oklahoma and adjacent States. 
Norman, Oklahoma. 

GREENLEY, LOUIS A., 
Mining and Metallurgical Engineer, 

2041.4 Washington St., - Portland, Oregon. 

GROVES, F. W., 
Mining Engineer, 

A thorough knowledge of Slmilkameen and 
Boundary Districts. 

Princeton, British Columbia. 

HAAS, HERBERT, 
Metallurgical Engineer, 

. 207-209 James Flood Bldg., 
San Francisco, Cal. 

Cable: Herbas. 

HAGGEN, EDWARD A., 
Mining Engineer, 

Revelstoke, British Columbia. 

Mine Management. Examinations and Reports. 

Amo. D. Batten, K. M. Eveebtt A. Collins, B. Sc. 

HAGGOTT, GIRAND COMPANY, 
Consulting and Contracting Civil and 

Mining Engineers. 

Surveys, Construction, Examinations, Reports 
and Assays. 

Coden; Bedford-UcNeill, Moreing A Neal, 
Cable Addrens, ^‘Haggir.*’ 

Prescott, Arizona, and 514-515 I. W. Heilman 
Bldg., Los Angeles, Cal. 

J. W. H. Hamilton. N. T. Hansell. 

HAMILTON & HANSELL. 
Mechanical, Electrical. Mining Engineers 

29 Broadway, New York. 
Code: Bedford'McKelll. Cable: <*Mlue>meI.** Iron Ore In- 
tMtlfatlone, Magnetometric Sorreya, Milling and Concentration* 
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HAMMOND, JOHN HAYS, 
COXSL'LTIXO EXGIXEER, 

71 Broadway, New York. 
Code : Bedford-McXelll. 

HARRIS, FREDERICK S., 
Mining Enqinbbb, 

Goldfield, Nevada. 
1717 Railway Exchange, Chicago, Ill. 

HARRIS, HAROLD J., 
Allihies, Co. Cork, Ireland. 

Mine Manager; 25 years’ experience most 
parts of the world. French and 

Spanish spoken. 

HARDINGE, H. W., 
Mining and Metallurgical Enginbbb. 

43 Exchange Place, New York City. 
Cable address: Halbarding. 

Code: Bedford-McNelll. 

HARVEY, F. H., 
Mining and Consulting Enoinbbb, 

Galt, California. 

BOB’T T. BILL* BDWIN C. BOLDEN. FHEDEBICK B. IRTINK. 

HILL, HOLDEN & IRVINE, 
Mixing Engineers and Geologists, 

25 Broad St , New York. 
Cable Addreas:<‘Inqalrendo.” Telephone, 1214 Broad. 

VICTOR O. HILLS. FRANK O. WILLIS. 

HILLS & WILLIS, 
Mining Engineers 

llcFhe* Bnlldlng, Denrer, Colo., and Cripple Creek, Oeltk 
Cable Addreia: "HUlwllL” 

HINCHMAN, M. L., 
Platinum Geologist, Assaybb 

AND MBTALLUBOIST 
175 Grove Street, 
Rutland, Vermont 

HOAR, FREDERIC W., 
Mining Engineer and Metallurgist. 

Specialty—Copper. 10 years operating In 
Arizona and Southwest. Code: Bedford-Mc¬ 
Nelll. Tombstone. Arizona. 

HOBSON & CO., FRANCIS J., 
Mining Engineers and Metallurgists, 

Apartado 42, Guanajuato, Mexico. 
Cable: “Hobson.” Code: Bedford-McNelll. 

HOWARD, GEO. E., ' 
Manager Bahuayacan Mining Company. 

Ocampo, Chihuahua, Mexico. 
Code: Bedford-HcNetlL 

HUGHES, THOMAS, 
Consulting Mining Engineer, 

Box 255, Tucson, Arizona. 
Prest. Mineral Hill Copper & Gold Company. 

HUNT ELLERY W., 
Civil and Mining Engineer, 

U. S. Deputy Mineral Surveyor, 
Silverton, Colorado. 

HUNT, ROBERT W., & CO., 
Bureau Inspection, Tests and Consultatioo. 

Chemical Analyses, Physical Tests. 

Inspections and Reports. 

1121 The Rookery,.Chicago. 

66 Broadway, New York. 

HASSAN, A. A., 
Mining Geologist a Consulting Engineer. 

200 William St, New York City, N. Y., 
or King Edward Hotel, Toronto, Ont, Can. 

or Bishop, Inyo Co., Cal. 
Consulting Geologist for Bishop Creek 

Gold Company. 
“Examinations of Ore Bodies a Specialty.” 
Codes: Moreing & Neal. A. B. C. 5tb Edition, 

Bedford-McNelll. 
Cable: Asghar. 

HATTEN & COLLINS, 
Consulting Mining Engineers. 

Examinations and Reports. 
Coyne Building, Webb City, Mo. 

HELM, J. D., 
Mining Engineer. 

Office: 408 Mutual Life Building, Apartado 
Postal 1277, Mexico City, Mexico. 

D. E. HELLER. H. J. WRIGHT. 

. HELLER & WRIGHT, 
Mining and Metallurgical Engineers, 

Assayers and Chemists, 
Douglas,.Arizona. 

HERZIG, C. S., 
Engineer of Mines, 

62 London Wall, London, E. C., England. 
Care Bewick Moreing & Co. 

HEWETT, G. C, 
Mining Engineer, 

Colorado Springs, Colo. 
Cable address : “Hewett.” Code : Bedford- 

McNelll. 

HEWITT-CARSTARPHEN CO*. 
Engineers, 

321 McPhee Building, Denver, Colorado, 
Geological Exanilnatlone and Oeneaia of Ore D^poeita, 

Hydraulic Engineering, Steel Mill Building and Powari 
Tranamiaalon Syatema a apecialty. 

HIGGINS, EDWIN, 
Mining Engineer 

Butte, Montana. 
N*w York AddreM; Room HOT, T4Bro»d«07. 

Bodfotd-McNeill Code. 

HILL, F. A., 
Coal Mining a Specialty, 

609 Mutual Life Bldg., Seattle. Washington. 

HODGE, BENJAMIN, 
Mining Engineer. 

Specialty—Zinc Mining. 
Laboratory—Plattevllle, Wls. 

HOFFMANN, JOHN D., 
Mining Engineer. 

438 Edwards Street, Oakland, Cal. 

HOFFMANN, ROSS B., 
Mining Engineer, 

566 31st Street. Oakland. California. 

Mcnongahela Bank Building, Pittsbnrg; 

31 Norfolk House, London. 

HUNTOON, LOUIS D., 
Consulting Engineer, 

Hammond Mining and Metallurgical 
Laboratory. 

Yale University . . . New Haven, Conn..' 

HUTCHINS, J. P., 

Mixing Engineer. 

Cable: “.Takuch.” 52 Broadway, New York. 

HOFMANN, OTTOKAR, 
Metallurgical Engineer. 

Chloridizlng Rousting, Hydrometallurgical Processes for tbs 
Extraction of Silver, including Cysnidstion of suriferious Silver 
Ores, s special Study. 

SLID Troost Ave., Kansas City, Mo. 

HOGUE, R. L., 
Mixing Engineer. 

Examinations and Exploiations in Mexico. 
Moctezuma, Sonora, Mexico. 

Reference, Moctezuma Banking Company. 
Code: Bedford-McNeill. 

Frkdkbick B. Hydkb, £. M. Chablrs A. Htoeb, E. H. 
Mining. Metallurgy. 

HYDER & HYDER, 
Mining and Metallurgical Engineers. 

Mining and Metallurgical Eiamiiiations. Surveys. 
Moctezuma, Sonora, Mexico. 

--- 
JANIN & SMITH, 

Consulting Mixing Engineers, 
602 Kobl Bldg., San Francisco. 

Cable : “Diorite.'' Code ; Bedford-McNelll. 

HOLLAND, CHAS. H., 
Metallurgist and Analytical Chemist. 

Examinations and Superintendence of ITopertles, 

r. O. Box 415, Auckland, New Zealand. 
Cable Address: “Reduction,’’ Anckland. Code: Horetng A NeaL 

HOLLAND, L. F. S., 
Mining Engineer and Metallurgist, 

Supt. of Mines and Power, Smuggler-Union 
Mining Co., Telluride, Colorado. 

HOLLIS, H. L., 
Mining Enginxsb and Metallurgist, 

1417 First National Bank Building, Chicago. 

JENKS, ARTHUR W., 
Mining Engineer and Metallurgist, 

242 Washington Street, Portland, Oregon. 

JENNINGS, E. P., 
Mining Engineer, 

Salt Lake City, Utah. P. O. Box 84L 

JONES, CHARLES COLCOCK, 
Consulting Mining Engineer. 

Examinations and Reports. 
Late Mining Engineer to the Mountain Copper Co., Ltd. 

301 Henne Building, Los Angeles, Cal. 

HOLLOW, JAMES T., 
Mining Engineer, 

Barberton, South Africa. 

HOLMES, GEORGE L., a. s. m. e.. 
Consulting Engineer, 

Placer Dredging, - 140 Santa Clara Ave., 
Oakland, California. 

HOLMS; W. L., 
Metallurgical Engineer, 

Calle de Tlburclo No. 18, P. O. Box 1172, 
Mexico, D. F. 

Cable Address: “Holma.” Code: Bedford-McNelll. 

JUDD, EDWARD K., 
Mining Engineer 

Yline Examinations and Reports. 
55 Fulton Street, New York City. 

KEDZIE, G. E., 
Mining and Consulting Engineer, 

Examination and Development of Mexican 
Mines, Durango, Mexico. 

KEMPTON, C. W. & P. B. McCOY, 
Mining Engineers, 

HILL, WALTER HOVEY, 
Consulting Engineer 

Argentlte Cobalt Co., Monte Cristo Metals Co. 
Room 1237, 25 Broad St., New York. 

HORTON, R. F., 
Mixing Engineer. 

Formerly Engineer Calumet and Arizona Mining Company, 
Bittliee, Arizona. General Manager and ConMilting Engineer 
Mexican-Nevada Exploration Company, Cullacan, Sinoloa, 
Mexico. Bedford-McNeill Code. 

Mining, Milling, Exploration, 

29 Broadway,.New York. 

Cable address: “Macton,” New York. 

Code: Western Union. 
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L. K. KENNEDY^ W. P. LASS. 
U. S. Dep. Min. Surveyor. 

KENNEDY & LASS, 
Mines examined and reported upon. 

Oreenwater, Cai. Code : Bedford-McNeili. 

KENNEDY, JULIAN, 
Enginebb, 

The Bessemer Building, Sixtl^ Street and 

Duquesne Way, 
Pittsburg, Pa., U. S. A. 

Cable address: “Engineer,” Pittsburg. 

LEFEVRE, HENRY F., 
Mining Enginebb. 

Management, Examinations, Explorations. 
Consultation in Nicaragua, Honduras, Salva¬ 
dor, Costa Rica and Guatemala. 

Managua-Nicaragua cable address: Lefevre- 
Managua. 
Care John Hays Hammond, 
^ 71 Broadway, New York City. 
CaMe address: Sobajor, New York. 

Bedford-McNeill Code. 

LEGGETT, THOS. HAIGHT, 
Consulting Mining Enginebb, 

Salisbury House, London, E. C., England. 
Code address: “Descension,” London. 

KERR, MARK B., 
Consulting Engineer. 

for the West End Con. Mintof Co., MonUna Tonopeh Mining 0o.| 
Coldfield Sourenir Mining Co. and Tbe Cnyaniaca Co, of CaL 

Address: ToDO|Mh, Neeada. 
Economic mine management and aystematic deyelopment outlined 

KING, JACOB, 

Mining Engineer, 

Clifton, Arizona. 

KIRBY, EDMUND B., 
Consulting Mining Engineer and Metal¬ 

lurgist. 
Examination of Mining Inyestments and Enterprises. 

701 Security Bldg., St. Louis, Mo. 

KLEPETKO, FRANK, e. m.. 

Consulting Engineer, 
Mining and Metallurgy. 

Specialty—Metallurgy of Copper. 
Offices: 1310 West Street Bldg., No. 90 

West Street, New York City. 
Lately manager Boston and Consolidated 

Copper and Stiver Mining Company and of 
the Reduction W’orks of the Anaconda Cop¬ 
per Mining Company of Montana. 

At present Consulting Engineer Cerro de 
P.nsco Mining Company of Peru, Boston and 
Montana Consolidated Copper and Silver 
Mining Company of Montana, and Michigan 
Copper Smelting Company of Michigan. 

LIDNER, P. G., 
Mining Engineer. 

Examinations, Reports. Management. 
J.30 LeziBgtoD Avenue. New York, N. Y. 

LINDEMAN, EINAR. 
Consulting Mining Engineer. 

Examinations, Explorations, Mining Plans. 
Bpedulty: Iron Ore loTestlgetions, Megnetoroetiic Surreye. 

169 Bank St., Ottawa, Canada. 

LINEBERGER & RONE, 
Civil and Mining Engineers. 

Surveys, Plans, Examinations. Reports. 
Apartado 333 Torreon, Coabiiila. Mexico. 

Cklde Addretc^UDron.’’ Code: Bcdford-McNeill. 

LISBOA, M. ARROJADO R., 
Consulting, Mining and Civil Engineer, 
Boa Santa* Domoni', N& t, PetnpoUa, Bio de Janeiro, Bratll. 
Mining Examinations, Reports, Consultationa 

OaUe Addreee: "Usboa.” Code: Bedford-McNelU. 

LLOYD, R. L., 
Metallurgist, 

Braden Copper Company, Chile. 
U. S. Address—71 Broadway, New York. 

LORING, FRANK C., 
Consulting Mining Engineer, 

Cobalt, Ontario. 

HENRY H. KNOX. JOHN H. ALLEN. 

KNOX & ALLEN, 
Mining and Metallurgical Engineers, 

82 Beaver St., New York. 
Cable address: “Allenox,” New York. 

KNOX, NEWTON BOOTH, 
Mining Engineer, 

Care Poliak Bros., Y'okohama, .Tapan. 
Cable address : “Xewtknox,"' Yokuliama. 

LORING, W. J., 
Mining Engineer. 

Anstralaelan Repretentstlre, Bewick Monlnc A Co.. 
Melbourne, Anetralla. 

CaMe Address; “Lorine, Melbonme.” Codes; Moreinf 
A Neal, Bedlord-McNelll, Lieber, Western Union. 

LOWE, WILLIAM BELL, 
Mining Engineer, 

42 Broadway, New York City. 

KNOX, SCHLAPP & CO., 
Mining Engineers and Metallurgists, 

163-169 William Street, 
Melbourne. Australia. 

LAMMERS, THEO. L., m. e. 
General Manager I’anbandle Smelting 

Company, Ltd. 
Ponderay, Idaho. 

LAMONT, EUGENE M., 
Consulting Mining Engineer. 

568 Clarkson Street, Denver, Colorado. 
Manager Raymond Consolidated Mines Com¬ 

pany, Ohio City, Colorado. 

LAWRENCE, T. J., 
Mining Engineer. 

Examlnationo, Report*, Assayfl anti Aualyaei 
Plants ^tifmed and Constructed. 

Topia, Durango, Mexico. 
Cable Address: ^^Simigo.*’ Code: Lieber* 

LUZERNE ENGINEERING CO., 

R. W. Taylor, Manager. 

Associate Member A. S. C. E. 

Civil, Mining and Contracting Engineers 

Hazleton, Pa. Glover Building. 

MACDONALD, BERNARD, 
Mining Engineer. 

Mexican Mines a Specialty. 
New York Office. 40 W'all St. 

Mexico Office, Guanajuato, Mexico. 

C. H. MACNUTT. E. C. VIOEON. 

MACNUTT & VIGEON, 
Mining and Metallurgical Engineers 

Consulting, Management and Examinations. 
Address; Postal, Piinta Arenas, (Mille, 

and Valparaiso, Casilla. .‘'.2. ('bile. 
Cable ; “Macvlg.” Codes ; Bedford-McNeill, 

Liebers, and A. B. C., 5th edition. 

MARSTERS, V. F., A. m.. 
Consulting Geologist and Petrographer, 

Geologist to the Republic of Peru, 
Bub-Station 84, New York City. 

Lima, Peru, South America. 

MATTAIR, L. H., 
Mining and Civil Engineer, 

ExamlBotioo and BoporU. Thoroofh knowledce of Cobold 
Olitrict. AddniuOoboU and Haileybury, Oot, 

Xaw York AddrMt: Boom 1M4, SM Broadway. 

MAYNARD, GEORGE W., 
Consulting YIining and Metallurgical 

Engineer, 
Rooms 40 to 50. No. 20 Nassau St, New York 

McCASKELL, J. A., e. m.. 
Mining Engineer. 

Care McCornlck Bros., 
71 Broadway, New York. 

McClelland, j. f.. 
Mining Engineer, 

Tonopab,.NevadB. 
Code: Bedford-McNellL 

McCORD, WILLIAM H., 

Engineer, 

Apartado 1355, Mexico City, Mexico. 

McCullough, a., b. a.. 
Mining Engineer and Assayer. 

Smelter Shipments Superintended. 
1201 Pacific Ave., Tacoma, Wash 

MERRILL, FREDERICK J. H., 
Consulting Geologist, 

S0« West llltb SL, Late 225 West End ATenne, New York. 

Address ootil July 1, Mins Los Animas, Llsno, Sonora, Mexleo. 

MESSITER, E. H., 
Engineer, 

Room 2700, Park Row Bldg., New York. 

C. B. Hurray. 8. T. Piero. O. I’. Hau.-y. 

Metallurgical Laboratory, The, 
Bureau of Inspection. , 

Analytical Chemists, niemirsl slid Mlnlne Enslneers. 
611 Bailey Parrel Buildini;, Pittabunr, i’a. 

Examination of Propertiei. Coiisiiltntlona. 

MEXICa\N mines syndicate, 
MiaN’iNG Engineers. 

Apartado 216, Monterrey, N. L., Mexico. 
Apartado 280, Chihuahua, Chlh., Mexico. 

Examination and management of mlnea in Mexloob 

MILLEN, J. D., F. G. s., F. c. s.. 
CONSULTING MINING ANB METALLITROICAL ENGINEER, 

Metallurxfcal Enxineer Mt. Bischotf Tin MiuiiiK Co. Con- 
aultiiiir Mlninir Engineer, Togo Tin Mining Co., Bunanu, 

O. M. Co. Specialty: Tin. Lsnnreston, I'aamaiiia, Australia. 
Cable Address: “Tin," Lsonceston. Code: Bedford-HcNelU. 

MILLER, W. CLAYTON, 
Mining Engineer, 

General Manager Federal Mining & Smelting 
Company, Spokane, Washington. 

Hensy j. Mills, E. H. J. C. Hitchiiah,C. E, 

MILLS & HITCHMAN, 
Mining .\xi> Civii.^ Engineers, 

Examinations, Reports, Management. 
Tavlcbe, Ocotlan, Oaxaca, Mexico. 

MINARD, FREDERICK H., 
Mining Engineer 

Equitable Building, Denver, Colorado. 
New Yrrk Office, 44 Wall Street 

Cable Addrees: “Mlnsrd,” Denver, Colo. Code: Bedford-HcNciil 

LEE. HARRY A., 
Consulting Mining Engineer, 

Denver, Colo. 
New York Office ... 52 Broadway 

MALCOLMSON, JAMES W., 

Consulting Mining Engineer, 

1 Bryant Bidg., Kansas City, Mo. 

MOODY, BURDETT, 

Engineer of Mines, 

Fay Building, Los Angeles, CaL 
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MOLSON, C. A., 
Mining Engineer, 

Dooly Building. Salt Lake City, Utah. 
Cable address ; “Molson,” Salt Lake. Codes: 

Bedford-McNeill, Morelng & Neal. 

PACKARD, GEORGE A., 
Metallurgist and Mining Engineer, 

Wakefield, Mass. 
Boston Office, 50 Congress St. 

RAYMOND, ROSSITER W., 
Mining Engineer and Metallurgist, 

09 John St., New York. P. 0. Box 22& 

MORROW, JOHN T., m. e. e.e.. 
Consulting Engineer, 

New York : Paris : 
24 Broad Street. 37. Bd. Haussmann. 

PARKER & PARKER, 
Mining and Consulting Engineers, 

El Paso, Texas. 
ExAmlDAtlons And Reportf on Mining Properties. 
OAble Address: <^Arker.** Western Union Codes. 

RICE, JOHN A., 
Mining Engineer. 

419-420 Guaranty Trust Building, 
Ell Paso, Texas. 

Code: Bedford-McNelll. 

MUDD, SEELEY W., 
Mining Engineer, 

1103-4 Braly Building, Los Angeles, CaL 
Code: Bedford-McNelll. 

PARROTT, T. S., c. e., ' 

Mining and Consulting Enoinbbr, 
in Exploration Bnildlng*, JohanDoaburg, Booth AMca. 

Coblo: “PnrophlU." OoctecBodford-HcNeUl and A.B.C., Ith Edition. 

RICHARDS, ROBERT H., 
Ore Dressing. 

Massachusetts Institute of Technology, 
Boston, Massachusetts. 

MUSGRAVE, E. C, 
Mixing Engineer, 

Reports and Management. Victoria, B. C. 

NAHL, ARTHUR C, 
Consulting Engineer, 

Triunfo, Baja Calilornia. Mexico. 

NASON, FRANK L., 
Geologist and Mining Engineer. 

Development, Examining and Reporting on 
all kinds of Mines and Mining Properties. 

Telephone 5562-16. West Haven, Conn. 

NEILL, JAMES W., 
Consulting, Mining and Metallurgical 

Engineer, 
Pasadena, California. Salt Lake City, Utah. 

Cable: “Gymneii.” Bedford-McNelll Code 

NEWMAN, BRUNO, 
Mining Engineer, 

Examinations. Reports, I’lans, Etc. 
Apartado 90. 

Aguascalientes, Mexico. 

NICHOLS, HORACE G., 
Mining Engineer, 

Manager Ymir Gold Mines, Ltd.« 
Ymlr, B. C. 

NICHOLS, RALPH, e. m. & c e.. 

Consulting Engineer 
Cablr Addrem, *‘lUnu,’’ Durango, Mexico. 

iluondoD Addrese, c»«of F. P. Puller, Eeq., 1S8 Selliburr Homo, 
London Well, London, E. C., Englend. 

NICHOLSON, FRANK, 

Consulting Engineer, 

306-310 Miners Bank Bldg,, Joplin, Mo. 

NICHOLSON, HUDSON H., 

Consulting Mining Engineer, 

1506 Borland Building, 

Chicago, Ill. 

NOYES, WILLIAM S., 
Mining Engineer, 

Albany Block, Oakland, Cal. 

E. E. OLCOTT C. R. CORNING. 
OLCOTT & CORNING, 

Consulting Mining and Metallurgical 
Engineers 

36 Wall St, New York. Cable: “Kramolena.” 

OVER STROM, GUSTAVE A., 
Consulting Engineer, 

Mill and Smelter Construction. Specialty- 
Concentration of Ores. 

University of Utah, Salt Lake City, Utah. 

PEARSE, KINGSTON & BROWNE, 
Mining Engineers and Managers, 

W'orcester House, Walbrook, London, E. C., 
and at Mills Bldg., New York, U. S. A. 

Cable : “Undermined.” Bedford-McNelll Code. 
Agents in all the principal mining centers. 

PELLEW-HARVEY & FELL, 
Mining Engineers and Metallurgists, 

63 London Wall, London £. C. 
W. Pellow-Harvey, P. C. S., H. I. M. M. 

' B. NelMn Fell, A. R. a M., M. A. 1. M. E., M. I. M. M. 

PERRY, O. B., 

.Mining Engineer, 

71 Broadway, New York City. 

PETERS, EDWARD D., 
Mining Engineer and Metallurgist. 

Address alt Letters and Tel^ams, 
38 Percival St., Dorchester, Mass. 

Cable address: “Peters,” Boston. 

PETERSON, BERT., 
Mining Engineer, 

P. O. Box 5, Santa Barbara, 
Chihuahua, Mexico. 

PHILLIPS & COMPANY, WM. B., 
Engineers and Chemists, 

Birmingham Testing Laboratory, 
Birmingham, Alabama. 

POMEROY, WM. A., 
Mining Engineer, 

ManaKer Palmarejo A Mexican Ck>ld Fleldt, Ltd.. 
Consultlnc Rngloeer, Oxnam ProepectlnK Company, No. 1 Ltd.^ 

Chinlpai) Cbibnahna, Mexico. 
Cable: «Wepawa.” Code: Bedford-McNefll. 

PRICHARD, W. A., 
Mining Engineer, 

Apartado No. 1060, Mexico City, Me& 
Cable: “I’arallel-Mexico City.” 

PRITCHETT, C. W., 
Mining Engineer, 

2735 Boulevard F. Denver, Colorado. 
Specialty—Examinations in Mexico. 

PROBERT, FRANK H., 
Consulting Mining Engineer, 

230-231 Bradbury Bldg., Los Angeles. Cal. 
Codes : Western Union and Bedford-McNeill. 

QUENEAU, A. L., 
Mining Engineer and Metallurgist, 

Care Bewick, Morelng & Co., 
62 London Wall, London, England. 

RAINSFORD, RALPH S., 
Mining Engineer, 

Care American Smelting and Refining Co.. 
Salt Lake City, Utah. 

RIORDAN, D. M., 
Consulting Engineer. 

Mining Investigations especially carefully 
made for responsible intending investors. 

42 Broadway, New York City. 

ROGERS, ALLEN HASTINGS, 
Mining Engineer, 

82 Beaver Street, New York. 

ROGERS, A. P., 
Mixing Engineer. 

200 West 57th Street. New York. 
Code: Bedford-McNelll. 

ROGERS, E. M., 
Consulting Mixing Engineer, 

32 Broadway, - - - New York, N. Y. 

ROPES, L. S., s. a. 
Consulting Mining Engineer, 

328 Clarke Street, Helena, Mont. 
Superintendent Cataract Copper Mining Co. 

RUTLEDGE, J. J., ph. d.. 

Mining Engineer and Geologist. 
Specialties—Coal, Iron and Pyrites 

SorfAce Prospectinsy DiAmond DrllHof?, Mine ^aipmeBi* 
213 Courtland St., Baltimore, Md. 

SANDERS, WILBUR E., 
Mining Engineer, 

Helena, .... Montana. 

SCHIERTZ, F. A., 
Mbtal'lurgist and Mining Engineer. 

Montana State School of Mines, 
Butte, Montana. 

SCHROTER, GEO. A., 
Mining Engineer, 

Denver, Colorado. 
Ill Broadway, New York. 

Code: Bedford-McNelll. 

SCHWARZ, THEODORE E., 
Mining Engineer. 

Management, Examination and Develop* 
ment of Mines. 

Office, 204 Colorado Bldg., Denver, Colo. . 

SCOBEY, JESSE, 
Mining Engineer, 

OeoerAl MAnAger <*Piide of the West** M. k M. Co.y 
NogAles orDuquesoey ArIzonA. CAble Address: ^'Scobey,** 

Borne Address: 6424 ColfAX Ata. Denver, Colorsdo, 

SCOTT, HERBERT KILBURN, 
Consulting Mining Engineer, 

46 Queen Victoria Street, London. E. C., Eng. 
Cable address: “Jacutlnga,” London. 



54. THE ENGINEERING AND MINING JOURNAL. June 29, 1907. 

SEAMON, W. H., Mem.AM.c.s.,AM.i.M.E. 

CuKiiiST AND Mining Engineer, 
236 Avenida de Independencia, Apartado 247, 

Chihuahua, Mexico. 

SECOR, W. O., 
Mining Engineer. 

Acts in interest of investors oniy. 
418-419 Pacific Electric Building, 

Los Angeles, Cal. 

SHARPLESS, FRED’K F., 
Consulting Mining Engineer, 

vlth the Coniolideted Mines Selection Co., Limited, 
of London. Broedwey, New Tork. 

OUle Address: “Freshnrp,” N. T. Bedford-McNetn Code, 

SHAW, JOSEPH J., 
Mining Engineer. 

rnvsntion end control of fire In solpbide ore bodies e special- 
tj. ( Now with United Verde Conwr Company.) 

Jerome, Arixona. 

SHAW, RICHARD C, 
Mining Engineer and Metallurgist, 

General Manager, Montezuma Mine, Inc., 
Montezuma, Costa Rica, C. A. 

<Gabl« Address: <<8bsw/’lllrsmsr. Costs Bics. CodetBedford-McNeiU 

SHAW, S. F.. 
Mining Enoinesb, 

Santa Barbara, Chihuahua, Mexico. 

SIEBOTH, ALFRED C, 
Mining Engineer 

Management, Examination and Development of Mines In the 
Southwestern and Mexican Fields. Bedford-McNelU Cod^ 

Florence, Arizona. 

SILVER, L. P., B. SC. A. M., 

Examinations and reports made on mines 
jind mining properties. Specialty: Cobalt 
Silver Mines and Ontario iron Mines. 

420 St. Paul Street, Montreal, Canada. 

SIMONDS & BURNS, 

Mining Engineer, 

60 Wall Street, ... - New York. 

SIZER, F. L., 
Consulting Mining Engineer. 

Specialty—Mine Examinations. 
Helena. Montana. 

FRANKLIN W. SMITH. GEORGB A. LAIRB. 

SMITH & LAIRD, 

Consulting Mining Engineers, 

Work in Mexico a specialty. 

Bisbee, Arizona. Bedford-McNeill Code. 

SNEDAKER, JAMES ANGUS, 
Mining Engineer. 

850 Equitable Bldg., Iienver. Colo., I*. S. A. 
Cable address: “Snedaker." Itenver. 

Codes; Western T’nion and Bedford-McNeill. 

SPALDING, E. P., 
Mining Engineer. 

Manager Monarch Mining Co., Ltd. 
Examinations and Reports. 

Bedford-McNeill Code. Murray. Idaho. 

SPILSBURY, E. GYBBON, 
t^ONSULTiNG, Civil, Mining and Metal¬ 

lurgical Engineer. 
45 Broadway. - New York. 

Cable address; “Spilroe.” New York. 

SPURR, J. EDWARD, 

Mining Geologist, 

71 Broadway, New York. 

STADELMANN, G., 
Consulting Mining Engineer, 

Apartado 529, 
At. Poniente 4. No. 3419, Meislco. 

STANFORD, RICHARD B., 
Mining Engineer. 

Mana^r The Slempre Viva Mines, 
Bluefield. Nicaragua, Central America. 

Low Grmdo Gold Ores m Speclolty. Code: Bedford-McNeUL 

STEBBINS, ELWYN W., 

Mining Engineer. 

1201 Chronicle Bldg, San Francisco, Cal. 

STEVENS, W. A., 
Formerly of Idaho, now operating in Nevada. 

Address: Carmel Ave., Piedmont, Cal., 
and Goldfield, Nevada. 

STIRLING, JAMES, 
El-Government of Victoria^ Australia. 

Bx-Mining Representative of Victoria in London. 
Baports on and makes Surveys of Hines and Mineral Diatrlcta. 

Address Highland Avenue. Holl> wood. California. 

STOW, AUDLEY H., 
Consulting Mining Engineer. 

Construction, Mining, Reports, Inspectiona 
Maybeury. West Virginia. 

STURGIS, EDWARD B., 
Mining Engineer 

Crane & Sturgis, 765 Tremont Ave., 
Civil and Mining Engineers. New York. 

SUSSMANN, OTTO, ph. a. 
Mining Engineer, 

52 Broadway, Atlas Block, 
New York. Salt Lake City, Utah. 

SUSTERIC, FERDINAND,’ 

Mining Engineer and Metallurgist, 

Etzatlan, Jalisco. Mexico. 

w. t. swoyer. e. van dreveldt. 
SWOYER & VAN DREVELDT, 

Consulting Mining Engineers. 
P. O. Box 91, Parral, Chihuahua, Mexico. 

TANNER, WALLACE N., 
Consulting Mechanical and 

Mining Engineer. 
Specialty—Copper Smelting and Concentra¬ 

tion of Ores. l.ately Engineer Mining Itepart- 
nient Allls-Chalmers Co. Previously ('hlef 
Itraftsman .Inaconda Copper Mining Co.'s Re¬ 
duction Works. Anaconda. Montana. 

Office—119 Dooly Block, Salt Lake City, 
Utah. 

TAYS, E. A. H., 
Mining Engineer, 

Fuerte, Sinaloa, Mexico. 
Specialty—Professional work In Mexico. 

THAYER, B. B., 
Mining Engineer, 

Room 2000, 42 Broadway. New York. N. Y. 
Code : Bedford-McNeill. Cable address : Reyaht. 

C. henry THOMPSON. LANE C. GILLIAM. 

THOMPSON & GILLIAM, 
Mining Engineers, 

BxuminutloDS and Reports on Mines. Best bunk references. 
Codes: Morelng A Nesl, Bedford-McNelH. Ceble Address: 

<^Tboc11/* 609 Union Trust Building, Los Angeles. 

THORNE, W. E., m. a. i. m. e.. 

Mining Enginber, 
East Auburn, Cal. 

Codes: Bedford-McNeill. Adams. 

THYNG, W. S., 
Mining Engineer. 

Mine Examinations and Management, 
511 Empire State Building. Spokane, Wash. 

Code ; Bedford-McNeill. * 

TIMMONS, COLIN, 
Mining Engineer, 

Examinations and Exploration in Mexico, 
Ameca, Jalisco, Mexico. 

TODD, ROBT B., 
Mines and Mining,- 

also California Assay Office, 
Goldfield. Nevada. 

TOLL, RENSSELAER H., 
Mining Engineer. 

Examinations, Reports, Consultation. 
Cripple Creek, • • Colorado. 

J. B. TowLixsoit. B. R. Nobtow. 

TOMLINSON & NORTON, 
Consulting, Mining and Cijil Engineers 

Thoroughly femilisr with mining conditionu In Republic uf 
Mexico. Codes: Bedford-MoNeilly A. B. 0. Com. 

<MDces: M7 und SOS Qnurunty Trust Bullllnf, £1 Peso Texua. 

TONKING, JAS. B., 
Consulting Mining Engineer, 

West Street Building, '90 West Street. 
New York. 

TOWNSEND, ARTHUR R., 
Mining Engineer. 

Mines Examined and Reported on, 
114 Liberty St., N. Y. Telluride. Colo. 

Code : Bedford-McNeill. 

TREADWELL, JOHN C., 
Assistant General Manager. 

Mexican Crude Rubber Company. 
(^abulia Mining and Smelting Company, 

Viesca, Coabuila, Mexico. 

TREGO, FRANK H., 

Operating Engineer, 

The Engineering of Zinc Mining and 
Metallurgy. The Trego Furnace. 

Examinations and Reports. 

57 Board of Trade. Chicago, III. 

TRENT, L. C, 
Consulting Mining Engineer, 

Manager Cal. Mineral Land Co., 
East Auburn. Cal. 

Cable Address: ^‘Luraurtine,** Auburnyrul. 

TRERISE, JOSIAH H., 
Consulting Mining Engineer, 

P. O. Box 2086. 
Johannesburg, - - - South Africa. 

TURNER, H. W., 
Mining Engineer, 

The “Angelus," Corner 6th and Jefferson Sts., 
Portland. Oregon. 

Code: Bedford-McNeill. 

TUTTLE, ERGAR G., e. m.. 

Copper, Iron & Coal Mining—Concentration 
30 Fishers Lane, Germantown, Pa. 

Formerly with Cumbiiu Iron Co., Mexican International 
Railway, Lewisobn Bros., 13 Cobre Mines, Cuba. 

VON LEER. I. WAYNE, m,™. «• 
" \ A. I. ». R, 

Mining and Civil Oper.\ting Engineer. 
Specialty—Economic Management. 

52 Front St., New York. 

VON ROSENBERG, LEO, 
Mining Work a Specialty. 

Examination of Mining Properties, Reports, Maps of 
Mines, Etc. 

42 Broadway, New York. 
Cable Address: ‘^Porphyry/* Kew York. 

WADE, WM. ROGERS, 
. Consulting Engineer, 
Superintendent Azure Mining Company. 

Tyrone, Grant Co., New Mexico. 

WAITE, J. H., 
Engineeb, 

Ardmore, Penn. 
Petroleum Refining, Desulphurizing Fur¬ 

naces, Muffle Furnaces (McDougal Type), 
Zinc Roasters, Pyrites, Furnaces for Fines, 
Iron Ore Dust and Fines Desulphurized and 
Agglomerated. 

WALLACE, H. VINCENT, 
Consulting Mining Engineer, 

Nogales, Arizona. 
Codes: Morelng & Neal, Bedford-McNeill, 

Anglo-American. 
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WARD, HOWARD R., s, b., a. m.. 

Mining Engineer. 
Examinations and Ueports. 

Suite 42 and 43, Bank of Arizona Building, 
Prescott, Arizona. 

■ WASHINGTON, HENRY S., ph.d.leipzig 

Consulting Geologist and Petbogbaphbr. 
Examinations undertaken in P'oreign Countries. 

95 Liberty St., New York. 
’Phone 2168 Cortlandt. 

WATSON, R. B., 
Mining Engineer 

Consulting Engineer to Shannon Copper Co., 
18 Graraerey Park, New York City. 

WEINBERG, E. A., 
Mining and METALU ROirAi. Engineer. 

Specialty—New Organization of Metallurgi¬ 
cal Works for Copper, l.ead. Zinc and Nickel. 

The rhllUirne Co.^ Ltd.^ 39 Queen St., UeUKiume. AtiMralia. 

WELSH, NORVAL J., 
Engineer, 

Temporary Address; San Antonio. Texas. 

WEISS, R. ALVIN, 
Mining E.ngineer. 

Room 1621, 25 Broad St., New York. 
Codes: Western Union, Bedford-McNeill. Code Word: “GNEISS.” 

WILEY. W. H., 
Mining Engineer, 

367 South Bonnie Brae Street, 
Los Angeles, Cal. 

WILSON. ALFRED W. G., 
Engineer and Geologist. 

Specialty: Applications of Oeolo^ to En^iieerinK end Minins 
problems. Examinations, Reports, Surveys. 
Code: Bedford'McNetll. 197 Park Avenue, Montreal, Canada. 

WILSON, HAROLD, b. sc. m. inst.m. m.. 

Mining Engineer. 
Examinations, Advice or Management. 

P. O. Box 24.3, Denver, Colo. 
Code: Bedford-McNelll. 

WILSON, G. B., & JAGGAR, T. A. Jr., 
Mine Examinations. 

G B. Wluon, Searchlight, Nevada T A. Jaggar, Jr, Blaaa. Ina 
Manaokr Quabtettc Hinino of Tech., BmIou, Maaa. Mining 

Co., MININO ENOIMCBB. OeOlOglBt,QOABTETTB MiHINO CO , 
Code: Bedford-McNellL Gkolooibt. 

WILLIAMS. H. J. CARNEGIE, 
Mining Engineer and Mine Manager, 

The Copper Mining and Smelting Co., Ltd., 
of Ont., Bruce Mines. Ontario. 

Cable Addreaa: “Carnegie,” Brace Minea. Code Morelng * NeaL 

WILLIAMS, PERCY, 
Mining Engineer. 

Specialist on Southwestern and Mexican 
Copper Mining and Metallurgical Enterprises. 

Moreing & Neal Code. Tucson, Arizona. 

WOLF, HARRY J., 
Mining Engineer. 

Mining Engineer to Camp Bird, Ltd., 
Camp Bird, Colo. 

WOOD, GEORGE R., 
Electricalmining Engineer. 

Complete Electrical Coal Mining Plants. 
Estimates, Examinations and Reports. 

Bell Phone, 1673 Grant. 1207-8 Park Bldg., PlttSburg, Pk, 

WOOD, J. EGERTON, 
Consulting Mining Engineer, 

Batavia, Java, D. E. 1. 

WORCESTER, S. A., 
Consulting Mechanical Engineer. 

Labor-Saving Mining, Milling 
and Ore-Handling Plantar 

207 South 5th Street, Victor, Colorado. 

WORD, WILLIAM F., 
Mixing Engineer, 

Helena,.Montana. 

WRIGHT, LOUIS A., 
Mining Engineer, 

Room 1445, - 42 Broadway, New York. 
Code : Bedford-McNelll. 

YEATMAN, POPE, 
Mining Engineer, 

71 Broadway, - - - New Yor'i 
Code: Bedford-McNelll. 

WEN STROM. OLOF, 
Consulting Mining Engineer, 

Copper. 
Boom 63, 113 Devonshire St., Boston, Mass. 

WHEELER, H. A., 
Mixing Engineer, 

610 Pine Street, St. Louis, Mo. 
Cable: “Wah,” St- Louis. 

WILLIS, ALFRED B., 
Mining Engineer, 

23 Toronto Street, Toronto, Canada. 

WILLMOTT, A. B., a. i. m. e., f. g. s. 
Bnperintendent of Miuea^ The Lake Superior Corporatloms 

Beports on Nickel, Iron and other Minerals In Ontario. 

Sault Ste. Marie .... Canada. 
Codaa: Weatem Union, Liebara. 

YOUNG, ROBERT, 
Consulting and Mixing Engineer, 

Investigations and Reports. 
Tacoma, Washington. 

YUNGE, GUILLERMO, 
Mining Engineer, 

Specialty—Reports on Copper and Gold Mines. 
Santiago, Chile. 

DIRECTORY OF ASSAYERS AND CHEMISTS. 

AUSTEN, DR. PETER T., F. c. s.. 
Consulting Chemist and Expert. 

Remedying Defects in Processes. Improv¬ 
ing and Inventing Processes. Improving Qual¬ 
ity and Yield of Products. Testing and Re¬ 
porting on New Processes. Working Out 
Manufacturing Formulas. Utilizing Wastes 
and Unapplied Substances. Softening and 
Clarifying Water. Reducing Maniifactiirlng 
Coats. Exporltnental Teats and Investigations. 
'Phone, 823 John, 89 Pine Street, New York. 

Frank A. Bird Charles S. Cowan 
BIRD-COWAN CO. 

Custom Assayers and Chemists 
Agents for Ore Shippers. 

160 South West Temple, Salt Lake City, Utah. 

BURLINGAME, E. E., & CO., 
. Established 1866. 

Assayers and Chemists, 
Dealers in Gold and Silver Bullion, 

1736-38 Lawrence St., :-S Denver, Colorado. 

BURTON, HOWARD E., 
Assayer and Chemist, 

Leadville, Colorado. 
Speciroan Prlrea* Gold, Sliver, Lead, tl.OO; Gold, Silver, 

7jc.: Gold, &0c. Zinc or Copper, $LOO. Cyanide Testa. 
UaUiDREDVelnpea aui full price list sent on application. 

Control and Umpire Work Solicited. 
Reference: Carbonate National Bank. 

CLAUDET & WYNNE. 
Assayers, Chemists and 

Mining Engineers 
Branch offlice Main Office, Bossland. B. C., 
Pr ucetou. B. C. Bepreaenting the Elmore Oil Procesa. 

CRITCHETT & FERGUSON, 
(Successors to Hughes and Critchett) 

Assayers and Chemists, 
Umpire and Control a Specialty. El Paso, Tex. 

EBERENZ, GEO. B., 
Assay Office and Chemical Laboratory, 

Junction Victoria and Union Avenues, 
Pueblo, Colorado. 

LOUIS PALKENAU, President. 

FALKENAU ASSAYING CO., 
' INCORPORATED, 

School of Assaying, Analytical and Tech¬ 
nological Laboratory, Washington st.. 

Telephone: '^Oekland 8929.*' Oakland, Cal. 

HANKS, ABBOT A., 
Assay Office. Chemical I.,aboratory, 

Control and Umpire Assays, Supervision of Sampling at Smelters. 
425 Washington Street, San PrancUco, California, 

Opposite F. S, Custom House. 

KYLE, T. D., & CO., 
Assayers and Chemists, 

Samples bv Mail Receive Prompt Attention, 
Mill Tests of All Kinds. 

P. O. Box 626, Leadville, Colo. Telephone 22 

LEONARD & ROOT, 
Assayers and Chemists, 

1744 Braadway, Denver, Colorado.* 

OFFERHAUS, Dr. C, 
Consulting Chemical Engineeb. 

Beeearches Along Metallurgical LInea. 
Aaaayer and Analytical Chamlst. 

116tb Street and Amsterdam Ave., New York. 

OFFICER & CO., R. H., 
Assayers and Chemists, 

100 South West Temple Street, 
Salt Lake City, Utah. 

PELLEGRIN & CO., A. L., 
Assayers. 

(Former U. S. Assayers) 
Nogales, Arizona. 

PETROLOGICAL LABORATORY, 
W. Harold Tomlinson. 

Microscopic Analysis of rocks, ores, itangues, etc. 
Assays and Chemical Analysis. Micro sections of rocks, min¬ 
erals and cements. 44 E. Walnut Lane, Oermantowu, Pa. 

M. S, HANAUER. J. V. SADLER. 
UNION ASSAY OFFICE, 

Assayers and Chemists, 
P. O. Box 1446. 152 South, W. Temple St., 

Salt Lake City, Utah. 

WALLER & RENAUD, 
Consulting Chemists. 

Amalgamation, Cyanide, Chlorination, Mill¬ 
ing, Concentration and Smelting Tests, Fuel 
Tests, Feed-Water Treatment, Expert Testi¬ 
mony In Court and Patent Cases, Examina¬ 
tions and Reports, Chemistry and Assay 
Laboratories. 

159 Front Street, New York. 

WERNER, GEO. E., 
Assayer and Chemist. 

Mill Consultation. Engineers’ and Umpire 
Work a Specialty. 

107 N. Spring St., Los Angeles, Cal. 

WOOD, HENRY E., & CO., 
Assayers. 

Ore tested In carload lots. Write for Circulars 
1734 Arapahoe St., Denver, Colo. 
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Hayden, Stone & Co. 
BOSTON and NEW YORK 

Memben New York and BoitoD Slock Exckaaset 

Copper Stocks 

a Specialty 

BERWIND-WHITE COAL MINING COMPANY, 
Proprietors, Miners and Shippers of 

BerwincT* Standard Eureka. Berwind’s New River and Berwind’s Pocahontas Smokeles* 
Steam Coals, also of the Ocean Westmoreland Gas Coal. 

OFFICU: New Tort, No. 1 Brotutwey. Pblledelpfale, Beti Bondlnc, Breed St. end Sonth Penn Square. Boaton, No. SO Concreae St. 
Balttmon, Keyaer BnUding. Cbiceso, Flaher BuUdlnf. SHIPPINO WHABTE8: New York, Enreke Pier, Herelmoe, Sixth St. * 
Jaieaj Cltj. FhlUdeIpbie, Greenwich Point. Bnltlmore, Cnnton Plan. Newport Newt and NorTolk, Te. 

ECBOPKAN AOKNTB: OoBT Bnoa. k Co., Im.. No. 1 Tsdcbobch Atkmdx, London, E. C. 

FAST BOSTON WIRES 

Mining Statistical Department 

25 BROAD STREET, NEW YORK 

TELEPHONE 6768 BROAD 

ROLAND E BRUNER & CO. 
Mines and Mining Investments. 

ANACONDA ARIZONA MINING CO. 
Correspondence Solicited and Promptly Honored. 

Kansas City, Mo. 

ARIZONA COPPER COMPANY 
Producers of ** A. C. C. ” Brand end 

Copper Precipitate. 

Mines and Smelters at Clifton, Arlz. 
Agents: 

United Metals Selling Company, 
NEW YORK. MITCHELL MINING COMPANY 

GEORGE MITCHELEe President 

52 Wall St. 

. NEW YORK 

MINES and WORKS, near Acapulco, Guerrsro, Mexico 

ATLANTIC MINING COMPANY 
•TOSEI’II E. (iAY, President. 

J. R. STANTON, Treasurer. 

J. W. HARDLEY, Secretary. 

Eastern Office: 
15 William Street. New York. 

Mine Office: 
Atlantic Mine P. ().. 

Ilou^bton Co., Michigan. 

T. J. SMITH 
FiDaocfal aod Miniog Broker. 

COPPER. 
Write tor particulars of an exceptionally 

good Copper Property. One of the best pros¬ 
pects In British Ckilumbia for sale. Address 
P. 0. box 4:9, Vancouver, B. 0., Canada. 

PHELPS, DODGE & COc 
Selling Agents of the 

Copper Queen Consolidated Mining Co*, Detroit Copper 
Mining Co. of Arizona, Moctezuma Mining G)., 

United Globe Mines. 

Electrolytic G>pper, Wire Bars, Plates, Ingots and Catbodea, 
and P. D. Co. Casting Copper. 

Cor. Cliff and John Sts., New Yorkc 

Wolverine Copper Mining Co. 
JOSEPH E. GAY. President. 

J. R. STANTON. Treasurer. 
.1. W. HARDLEY, Secretary. 

Eastern Office : 
15 William Street, New York. 

Mine Office : 
Kearsarge P. O., 

Houghton *^0., Michigan. CASTNER, CURRAN & BULLITT 
C. C. B. POCAHONTAS COAL, 

MAIN OPPICB; 

ARCADE BUILDING, 1 South 15th Street, PHILADELPHIA, PA. 
BRANCH OFFICES: 1 Broadway, New York; 60 Congreoe St., Boeton, Maes.; Citizens Bank Building. 

Norfolk7 Va.; Terry Bnilding. Roanoke. Va.; Old Colony Building, Chicago, IIL; Neave Budding. 
Cincinnati, Ohio; 4 Fencbnrcb Ave., London, England. 

BUY 
• 

Nevada Stocks Now. They are 
at bottom. 

GATLIN & POWELL. 

Commission Brokers, 

PScae 4467-8 BtomI. 35 Wall St., New York. 

JAMES PARK & CO, C.rtllied Public Accountants 
and Auditors for Engineering 

NEW YORK; CHICAGO: ^ „ 
52 Broadway. 189 LaSoiia St. andMInIng Companies. 

UnOViyC hydro-carbon 

nUwMrid (Oasoicni) 

Blow Pipes and Assay Furnaces. 
For ttyeers tbectAndard ontflt. Nothing better et any prtcr. 
Send for catalog and FBE£ aample of our *^Brownite” Cupel. 

THE HOSKINS COMPANY, 
93 Ene Street, Chicago. 

Sucoetsor to Wm. Hoakine k Co. 81 8. (lark 8t., Chicago. 

Strictly C. P. Acids and Ammonia 
For Laboratory Use and Fine Chemical Work. Also Commercial Acids. 

MANUFACTCBED BT 

Western Chemical Manufacturing Company, Denver, Colo, 

EbATERITE ROOFING 
TI1B DBOT ROOr MADB 

For Mine BuUdlngs.etc. 
Cted by all buym y>ko 

GRANBY Mining and smelting co. 
PRODUCERS OF 

14 Elaterlte Paint for Iron. 
Mo. 20 For Cyanide Tanks. 

Made only in Denver, Colorado, by 

The Western Elaterlte Roofing Co. 

PIG LEAD - SPELTER 
QUALITY ABSOLUTELY UNIFORM^ 

ST. LOUIS NEW YORK 
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D. GETHING, 
Swansea, Wales. 

Bajer of Calamine and Blende Ore. Ores of 
Antimony and Copper. Complex Ores. Zinc 
Dross, Zinc Bklmmlngs. Tin Drose, Tin 
Sklmmlngs. Sal. Sklmmlngs. 

Cable address: "DlglL” Swansea. 
A. B. C. Code, 6tb Edition. 

Bankers. Messrs. Lloyds Bank, Ltd., Swansea. 

MATHISON & CO., 
71 Pine Street, NEW YORK 

Buyers of 

Antimony Ores 

ELECTROLYTIC LEAD 
REFINING* 

For licenses In the United States, England* 
Germany, Mexico and Australia, 

ANSON G. BETTS, 
Troy, New York, U, S* A* 

RELIABLE ASSAYS 
Gold.$.76 I Gold and Silver_$1.00 
I,ead.76 I Gold, Silver, Copper 1.60 

Samples by mall receive prompt attention. 
Placer Gold Ketorts and Rich Ures Bought. 
Send lor Free Mailing Envs. and Price List. 

OGDEN ASSAY GO. 
1610 Court Place, 0pp. Court House, Denver, Colo. 

MICHAEL HAYMAN & CO., 

BUYERS OF 

TIN, COPPER, ZINC, LEAD 

AND OTHER ORES. 

BUFFALO. NEW YORK. 

INCORPORATE! 
Organization effected in ARIZONA with least tronbU 

and expense. Can begin bosiness da; papers reach ns. 
No franchise tax. No public statements required. 
Stockholders exempt from company liability. Hold 
meetings, keep books and transact business anywhere. 
Any kind of stock may be issued and paid up in cash, 
services or property and made non-assessable. The 
legislature cannot affect corporate franchises by sub¬ 
sequent laws. Territorial officials now prohibited by 
law from serving companies. Onr president. 1. T. 
Stoddard, was for years Secretary of Arizona and 
officially in charge of the incorporating business. 
Write or wire today for copy of laws, blanks and full 
particulars. By-laws gratis with each incorporation. 

Stoddard Incorporating Co., 
Phoenix, Arizona. 

Chemical and Metallurgical Cases Con> 
ducted in Courts and Patent Offices. 

THOMAS jTjOHNSTON 
Counselor at Law. 

11 Pine Street, New York City. 

Patent Causes. Patent Soliciting. 

James L. Norris 
Established 1869 

Member Patent Law Association 
Counsellor in Patent Causes 

Solicitor of American and Foreign 

PATENTS 
Over Thirty Years* 
Active Practice 

F AND FIFTH STS., N. W.. 

WASHINGTON. D. C. 

Information sent free on request. 

MINING PROPERTIES 
BOUGHT AND SOLD 

We buy and sell developed and undeveloped 
properties which will stand strict exami¬ 
nation. Small free milling properties pre¬ 
ferred. 

Marshall-Ellis lavastaiant Company, 
Railway Exchange Bldg., DENVER. COLO. 

FOR SALE. 
A COPPER PROPERTY ON PRINCE 

OF WALES ISLAND. 

Mining Stocks Bought and Sold* 
DIEFENDORF & CO.. 

TACOMA, WASH. 

BOSTON-MEXICAN 
MINES CO. 

Owners, Operators, Dealers^ 

Copper, Silver and Gold 

Properties. 

141 Broadway, New York. 

Valuable to Investors. 

THE SOLVAY PROCESS COMPANY 
SYRACUSE, N. Y. 

AND 

DETROIT, MIGH, 
MANUFACTURERS OF 

SODA ASH in ail commercial tests 
CAUSTIC SODA in all tests 

MONO-HYDRATE CRYSTALS J Ib =2 J-2 lbs. Sal Soda 
SNOW-FLAKE CRYSTALS t lb.=2 lbs. Sal Soda 

Special attention given to Mining 

and Corporation Law. 

J. E. RUSSELL, 
Attorney at Law, Prescott, Ariz 

Please Investigate Our Mining Properties 

We are in touch with the held. We 
investigate every new strike. . 

Details cheerfully furnished. 

Dlgnowlty Exploration Company, 

Reno, Nevada. 

SOLE AGENTS: 

WING & EVANS, Inc., 22 WILLIAM ST., 
NEW YORK. 

Weekly Market Letter on Utah and 

Nevada mines and stocks. Mailed on re¬ 

quest. 

Waterproof, Steamproof, 
Acidproof. =Try It. 
CHAS. A. SCHIEREN & CO., NEW YORK. 

TRADE MARK. *SrAnches in alt Large Cities. 

I 
The Phosphor Bronze SmeltingCo.Qmited, 
2200 Washington ave.,Philadelphia. 

"ELEPHANT BRAND PHOSPHOR-BRONZE" 
ING0TS,CASTINGS,WIRE,R0DS, SHEETS, ETC. 

— DELTA METAL- 
CASTINGS, STAMPINGS «nd FORGINGS 

ORIGINAL AND SoleMakcrs in the U.S. 

WM. H. TIBBALS, 

Box 44, Salt Lake, Utah. 

STOP WASTING GOLD 
by letting it run over plates. Use The Pierce 

Gold Separator and Amalgamator. It saves 
the fine and coarse gold equally well. 

Write for Cntalog F. 

Ln D 1 IT D C PATENTEE AND 
. D. r 1 t. t., mancfactureb 

1650 Champs St., DENVER, COLO 

RARE MIHERALS 
purchased and sold direct or on consignment. 
Constantly In the market for Tungsten Ores. 
Molybdenite, Oolnmblte, Uranium, Garnet,ete. 

EDQAR C. RIEBE A CO. 
97 Warren St., New York Oily 
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—Philosophy of Protective Paint— 
It 

A practical treatise on the subject of 

protective paint by a practical paint man. 

Write for free copy No. 42 B- 

—Joseph Dixon Crucible Co., Jersey City, N. J.— 

The continued economical satisfactory serrlce (Iven by Northern Ha* 
chines an ler severe operating conditions proves that there is one make 
of direct current machine capable of giving direct current advantages 
under conditions which promise disaster. 
A prominent mill, using Northern Machinery, wrote; 

** We ere rle<l to sey that we here bed prectlcelly bo trouble wbetever with the Kortb- 
em direct correot motore. Dnriac e temporary ebatdown, after belex to operation 
for eb>ote year,we taroed up tbe commotatora on tbe 80 H.P. motore andlarxe fenera- 
ton. Tbti togetUer with re laclnx of carboni as they were worn out, constlt itea onr 
aole expeoae to keeplnc np t'lese motore. Conelderlnf tbe dnet and dirt and tbe con* 
tinned operation of twenty-fonr boors per day, we tbink tbla should be a very aatia* 
factorr record as to the economy of direct cnrrent motors.'* 

We illustrate one 6t the drives referred to. 

Booklet No. see. 

Northern Electrical Hf^. Company 
Xa^aan, Manofactorars. Madison, Wis., U. S. A. 

Northern Ring Type Motor Direct Coupled to Williams Mill. 
671 
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PAGE 

Air Compressors, 4, 5, 8, 9, 10, 12, 19, 
59, 

Alloys .;. 
Alternators . 
Amalgamators . 
Amalgam Plates. 
Arc Lamps. 
Asbestos . 
Assayers .46, 35, 
Assayers and Chemists' Supplies. .60, 70, 

65 
61 
31 

4 
4 

31 
61 
75 
71 

Balances. Assayers'.60, 70, 
Ball Mills Liner, Plates, and Balls....5, 
Barrows . 
Belting . 
Belt ^cing Steel. 
Blowers .4, 60, 
Boots, Waterproof. 
Boilers .28, 42, 59, 
Boiler Compounds.20, 32. 
Boiler Equipments.20, 32, 
Brick Machinery.45, 
Briquetting Machines.13, 
Brokers (Mining, Lands and Stocks).55, 

56, 
Buckets. Elevator.5, 6. 

71 
62 
26 
57 
60 
65 

74 
61 
61 
72 
44 

57 
60 

Cableways, Suspension.66. 79 
Cam Shafts for Stamp Mills. 62 
Carbons .59. 67 
Car Wheels. 17 
.Cars (Dump, Mine and Ore)..5, 12. 15, 
V 26. 27 
Castings .3, 45, 62 
Chain Blocks. 42 
Channeling Machines.8. 9, >80 
Chemicals ..46, 75 
Chemists.46. 55, 75 
Chimneys. Concrete. 64 
Chrome Ores. 61 
Chrome Steel Castings and Forgings. 62 
Classifiers. Mechanical. 3 
Clutch. Friction.5. 28 
Coal and Coke Prod'rs and Dealers. .56, 57 
Coal Cutters.1. 8. 9, 1'7, 80 
Core and Ore Handling Machines..2, 6, 

6, 20. 25 
Coal Mining and Washing Machinery. 1. 

8. 9, 24 
Colleges. Engineering. 42 
Concentrators.3. 4, 19, 23. 28. 33 
(Concrete Mixers. 28 
Conveyors.2, ~i. 6. 10. 20, 25. 60 
Copper Converters .4, 5. 6 
Copper Furnaces.5, 8 
Copper Producers and Dealers.56. 57 
Crane Motors. 58 
Cranes .5. 63 
Crucible. Graphite, etc. 58 
Crucible Steel Castings. 62 
Crusher Rings, Steel. 62 
Crushers..3 to 20, 23. 28. 29. 42. 47. 60. 74 
Cupels .29, 56 
Cyanide ..39, 74 
Cyanide Plants.3. 13. 16. 28. 63 

{Cyanide Vat Excavators, etc. 63 

Drafting and Engineers Materials.60. 70, 71 
Dredging Machinery..!. 5. 11, 22. 25, 

28. 60. 64 
Drill Sharpeners. 67 
Drill Steel.24, 66 
Drills, Air.8. 9. 10. 12. 14. .59. 66. 67 
Drills, Core.8, 9, 10, 12, 14, 59, 66, 67 
Drills, Hand.8. 9, 10. 1'2. 14, .59, 66, 67 
Driers, Mechanical.18. 42, 62 

Electric Rock Drills.8, 9, 
Electric Furnaces. 
Electrical Machinery.28, 
Electrical Instruments. 
Emery Grinders.4, 
Engineers.5, 46, 48, 
Engineers Instruments.60. 70, 71, 
En^nes. Steam..5, 13. 
Exhaust Heads.65, 
Explosives . 

80 
70 
30 
60 
58 
55 
74 
65 
73 
63 

Fan Motors.7. 30, 58, 65 
Fans (Mine Ventilating)..30. 58, 65 
Feed Water Purifiers. 79 
Feed Water Regulators. 79 
Filters . 44 
Flint Pebbles.11, 44, 60 
Flanges, Forged Steel. 73 
Fluorspar . 39 
niter Presses.3, 61. 74 
Fire Brick and Clay.45, '2 
Foundry Equipment. 08 
Forges . 65 
Forgings . 62 
Fuel Economizers.59, 65 
Furnaces, Assay.29, 45 
Furnaces, Copper.4, 5, 6 
Furnaces, Roasting....!, 6, 6. 7. 13, 19, 26 
Furnaces, Smelting....!, 6, 6. 7. 13, 19, 26 
Fuses .42, 61 
Fused Silica Ware. 70 
Fused Quartz Glass. 70 

Gas and Gasolene Engines.5. 6. .30 
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iMarvin Electric Drills • re in daily u»e that 
have been in continuous 
service for six years. 

iMWRVlN COMPANY* N. Y. 

C. A. WOLF, Free. I. H. HIBSCH, Vlce-Pres. 
Balila, Brazil 

ADOLPH HIBSCH, Sec. b Treas. 

Drill Car^o^ 
'•> (FranWort C) 

<we ’ 

Direct 
Carbon 

Receivers 
Bort 

riNEST GOODS SENT ON APPROVAL 

A NEW SEPARATOR. 
NEWAYGO PORTLAND CEMENT CO.. 

See our large advertisement In tne 
first and third Issues of the month. 

NEWAYQO, MICH. 

HOW MUCH WILL 
MECHANICAL DRAFT 

SAVE FOR YOU ? 

To figure this out we will need certain 
data as indicated below, but we will be glad 

AIR COMPRESSORS 
BURY COMPRESSOR COMPAHY, 

Single, Duplex, Twe Stege. 
Belt, Steem or Motor drive, 

ERIE, PA. 

to give you the benefit of our experience In 
the construction and operation of a large 
number and variety of mecbanical draft 
plants if you will give us the information. 
We make no charge for this engineering 
service although it may not In all cases lead 
to business for ourselves, since we consider 
it essential to the permanency of our business 
to give our customers competent and con¬ 
scientious advice in regard to the actual earn¬ 
ing capacity of the apparatus which they 
propose to put in. The data needed for an 
estimate are as follows; 

1. Average amount of water evaporated per 
hour. 

2. Average amount of coal burned per hour. 

3. The greatest rate of evaporation at any 
period during the day or year. 

CATALOGUE 
GRATIS COMPRESSORS 

AMERICAN AIR COMPRESSOR WORKS 

No. ?6 CORTLANDT ST.. NEW YORK 

Air Compressors 
ALL STYLES—ALL SIZES 

ROCK DRI1.LS 
Simplest and Most Economical 

McKIERNAN DRILL CO., 
170 BROAOWAT, NEW YORII. 

4. The character of the coal used. 

5. The kind of grate bars. 

6. The number, type and size of the 

boilers. 

7. Steam Pressure. 

Ask for Bulletin “EM” on Mechanical Draft. 

Sh« (Sremlild (Economizer do. 
jllatteatoan, iletor ^orK 

(£oIe Guilders of th» (5rccn fuel Ctconomizer 
123 io this ffoonlry) ' ^ 

mimfiDii naiiiis 
ARE BEST 

INTERNALLY FIRED 
ECONOMICAL—EFFICIENT 

SAFEST 
WRITE US FOR OUR PRICES AND INFORMATION 
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PRECISION” SHOE RULES. 

5, 8, 10, 15 and 20 in. long. 

"Midget” Slide Rules. Impreved Con¬ 
struction. Engine Divided. 

KOLESCH & COMPANY 
138 Fulton Street, New York 

Write for Catalogue H. 

BRISTOL’S PATENT STEEL 

BELT LACING 

No Special Tools Saves Time and Mono) 

J. G. Ulmer & Co. 
MAmrrACTURKRS or 

HIGHEST CLASS 

EigineerinL Surveying, 
Mining Instruments. 

OATALOO OW APPLICATIOK. 

Cleveland, Ohio. 

^SYPHE:R^S’ 
Wood vSplit Pulle^vs 

_ Let O.S build youi'> 
pullcv-* to suit >'oui' 
rtifjuii'e.monts, of' 
any .strength. ai\d 
for any purpo.sr.. 

All pullcy.s are. pei'- 
frctly balanced 
and j^naranteed 
in eveiy way. 
We c.ari^- a Hue of hat'd 

wooclv^ up to G iitcl\e..s 

thick tncJuaive^. 

.5YPHER.S machini:ry CO., 
Piico „ , , 
t'inular opokane., Wa.'sn. 

DILLON IRON WORKS CO. 
EMGINEERS AND MANUFACTURERS 

Mining, Miliing and General Machinery 
SHEET IRON WORK OF EVERT DESCRIPTIOR 

ORE FEEDERS. DERVER, COLORADO U. S.A. 

Gilbert 
Wood Split Ptillexs 
Beprenent the product of 20 years’ experi¬ 
ence and detail improvement. 

Write for Catalog. 

Manufactured by 

Mfg. Co.. 

Saginaw, Mich., U. S. A. 

New York Branch, 88 Warren Street. 
Chicago Branch. 32 S. Canal Street. 

Sales Agencies In all the Principal Cities. 

Beady to Apply Finished Joint 

Greatest Strength with Least Metal 

Send for Circular AE and Free Sample* 

THE BRISTOL CO.. Waterbary. Ct. 
CHICAGO: 753 Monadnock Building 
NEW YOBK : lU Liberty Stree» 

Surveying and Scientific t INSTRUMENTS 
Drawing Materials and Supplies. 
RepairingEng^neeringlnstruments 
a specialty. Send, for Catalog. 

Adolf Frese Optical Co.. 

LOS ANGELES CAL. 

ARC YOU 
INTERESTED 

IN ORE 
;i$CPARATI0N 

tested free 

u 

,caAALAD AWaE AL. AL 

Helicoid screw conveyor is heavier, stronger and better made 
than any other. Requires fewer repairs—no lapped and riveted joints to 

come apart—flight all one piece. We are the only people who actually roll 
a continuous flight conveyor by either the hot or cold rolling process. All 
other steel conveyors have sectional flights. Our No. 28 Catalogue explains 
the difference. Elevhting, Conveying and Power-Transmitting Machinery. 

H. W. Caldwell & Son Co., w«ur‘;7,1 Chicago 
New York, 95 Liberty Street. Woodward, Wight A Co., Ltd.. New Orleans 

Flint Pebbles-Silex Lining 
pohtheTube mill 

UNION SILEX COMPANY. 
76 Montgomery St. Jersey City, N. J. 

Separators 
Dings ClectroMagnetic Separator Ca 

MILWAUKEE. WIS. 

(0 The only successful method 

^ for the elimination of iron 
P* from zinc and copper ores. 

Catalog **£'* tells all about 
S it. Ask for same. 

^ United Iron Works Co., 
^ Springfield, Mo. 

STEAM 

HIGH GRADE MINING MACHINERY AND DRILL TOOLS 
STEAM HOISTERS A SPECIALTY 
Write us About Your Requirements and Get Our Prices. 

MINING MACHINERY 
of every description. Crushers and Rolls, Crosshead Lift Pumps, Steam 
Hoisters, Complete Concentrating Pumping Plants, Mathey Improved 
Heater, Etc. Get estimates. 

GALENA IRON WORKS CO., Galena, Ill., and Platteville, Wis. 

FOR -SMELTER ^ORti 
The Conner^sville Blower Co. 

Conner-sville, Indiana,U.S.A. 

SHOVELS 
Built for all purposes and in ten standard sizes from 22 to 110 tons, and to 5 cubic yards dipper. 

THE VULCAN IRON WORKS CO. Ask for Catalog. 110 Vulcan Place, Toledo, Ohio 

1 
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(Jas Producers .5, 6 
tiaskets . ^il 
Gaskets, Corrugated Copper. 73 
Gears . 6 
Gearing .:V2, 33 
Gages . t‘iO 
Generating Sets.3tl, 65 
Generators.5, 28, 30, 58 
Governors . 72 
Graphite . 58 
Grinding Mill Machinery.3 to 20, 28 

Hoisting engines. .4, 5, 7, 12. 21. 2S. 
30. 42. 60, 65 

Hose, Steel-Armored. 62 

Injectors . 79 
Insulators . 31 

Jaw Plates. 
Jigs . 

licad. Pig.75. 78 
Link Belting. 63 
Lead, Assayers’ Testing.39. 75 to 78 
liocomotives .   31 
Locomotives, Electric.27, 31 
Lubricators .. 7!) 

Manganese Steel.45, 62 
Metal Healers.39. 75 to 78 
.Mills, Mixing. 4 
Mining and l.and Companies.56, 57 
Mining Machinery.3 to 21. 28. 60 
Mining Plates. 4 
Mortars . 3 

.4. 28. 30. 33. 58. 65 

N’ickel Steel. 

Gil Cups. 79 
Oil IVell Supplies. 67 
Ore Feeders.  3. 18 
Ore Purchasers.75 to 78 
Ore Screens.5. 7. 13. 28, 44, 58 
Ore Testing Works. 19 

Packing and I'ipe Coverings. 61 
Packings. Itod. 61 
Paints . 58 
Perforated Metals.44. 58 
I’hosphor Bronze. 57 

■ Pick Machines. 80 
Pig Iron. 78 
Pipe .72, 74 
Pipe, Spiral Riveted. 73 
Pipe Threading and Cutting Machines.. 
Platinum .t!l, 74 
Platinum Wire Sheet and Ware. 61 
Pulleys .5. 60 
Pum|)S.8, 9, 28. 32. 64. 68. 69 
Pyrometers . 70 

Railroad Supplies and Kquipiiient. . . . 26. 61 
Rams, Hydraulic. 74 
Rare Minerals. 42 
Rolls, Crushing.3. 7. 17, 60 
Itooflng . 74 
Rooting Klaterite. 56 
Rules. Steel. 70 

Screens. Mining.lu. 13. 28 
Second-hand Machinery. 40 
Separators, Electrical.59, 64 
Separators, Magnetic.5!t. <10, 64 
Sheaves . 65 
Shoes and Hies for Stamp Mills..3. 28, 

46. 62 
Shovels. Steam.22, 15. <10. 64 
Silex . Lining.11. 60 
Smelting and Retin'g IVorks.1!>. 75 to 78 
Stamp Mills.3. 4. 5. 7. 24 
Stamp Mill Wearing Parts.28, 60 
Steam Goods. 79 
Steel Bands. Pipe and Tank. 74 
Structural Steel.33. 47. <11, 64 

Tanks .42, 74 
Telephone, Mine. 39 
Time Checks. 64 
Tools, Pneumatic.8, 9, 80 
Tramways, Wire Rope. 66 
Transformers .30, 31 
Transmission Rope. 64 
Tube Mills.4. 5. 6. 7. 11, 18 
Tube Wells. 5 
Turbines.4, 5. 32. 72 

Valves . 
Valves. Pump. 

Washers for Coal.7, 9, 18, 24, 
Water Columns. 
Water Gates.5, 
Water Skips.5, 
Water Wheels.5, 64, 
Well Drilling Machinery.60, 
Wire Cloth.44, 
Wire Rope and Cables. 

A STEAM PACKING THAT IS A STEAM PACKING 
TRADE MARK 

neo- IN US. PATENT orr. 

VaRda Sheet Packing 
resists steam pressure 
up to 250 ibs. and 
temperature up to i000° 

VANDA” is an Asbestos Sheet Packing 
and is superior for low pressure, wet steam, hot water and ammonia 
pipes. . It is the lightest in weight and most economical packing made. 

It Has The Highest Efficiency 
Under The Hardest Service. 

Try “Vanda” is your most troublesome condition, and if it does 
not do all that we claim for it, it will cost you nothing. 

“Vanda” is the Pioneer Sheet Packing, and its great success has 
brought out a number of crude and inferior imitations. Get the genu¬ 
ine, which has “Vanda” stamped on every sheet. 

Write for samples and special booklet 

H. W. JOHNS-M ANVILLE COMPANY, 
100 William St , NEW YORK. 

(Branches in all large cities.) 607 

PLATINUM 
Sesistanoe Wires to Specifications. Protective Fuses for Small Currents. Ignition Fuses for Torpedo 
and Mining Operations. Special Forms for Wireless Telegraphy. All Forms of Electrical Contacts. 

BAKER « COMPANY, INC., 408-414 N. J. R. R. Avenue, NEWARK, N. J. 
C. O. Baker, Pres. New York Office: 120 liberty St. 0. W. Baker, Vioo-Pres. 

YORK BRIDGE CO. 
YORK, PA. 

STRUCTURAL WORK, BRIDGES 

75 to 78 
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Longest Service 
Most Economical! 

CHROME STEEL WORKS 
CHROME. N.J..U.S.A. 

crORMERlV or BROOKLYN . N.YJ__ 

Adamantine Chrome Steel 

Shoes and Dies 
(HYDRAULIC COMPRESSED) 

For Stamp Mills 

Canda Self Locking Cams 

Tappets : Bossheads 

Cam Shafts: Stamp Stems 

Send for illustrated pamphlet “Chrome Steel Stamp Mill Parts” 

Repraented by : J. F. SpeUmsn, 202 Century Bldg., Denver, Col. G. W. Myen, 1736 Walnut St., Berkeley, Cal. 

riexible Steel-Armored lloee 
rOR SiTDAM OR GOMPRD^SDD AIR ^DRVIGD 

This hose should not be confused with wire-wound or any other kind 
of armored hose, as the nature of the armor makes this hose far 
superior to any other style of armored hose ever placed upon the 
market. The vast increase in strength, durability and reliability and 
the resulting economy is important to every mining superintendent. 
Write for a copy of descriptive bulletin No 50632. 

SPRAGUE BEEGTRIG GO., 
General Officeet 527-531 Weet 34th Street, New York City. 

CHICAGO OFFICE: FISHER BUILDING. 

*‘‘is|ROTARYDHYERS 
WMorethdn200now/nuse.Co/cfMedd/dtStlou/s 

gokcom rfsrmfmr 
r»rc:o.BARTLETT5.sN0w ®.|JHE C.O.BARTLETT&SNOW CO. CLEVELAND OHIO USA 

CLEVELAND. O. 

MANGANESE STEEL CASTINGS 
FOR ALL KINDS OP 

AUNINQ, MILLING AND DREDGING MACHINERY 

WE QUARANTEE OUR CASTINGS TO BE EQUAL TO 
THE BEST 

AMERICAN BRAKE SHOE AND FOUNDRY COMPANY, 

CHICAGO, HEIGHTS, ILLINOIS. 



E. !. DU PONT DE NEMOURS '’QWDER CO, 
WILMINGTON. DEL. 

.AILWAY. 
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Link-Belt Coal Washeries Qr9«l flnrniflM Vit fi 

liipiiNi tafftiiis mnl 
ClO|Rio««tnrtla|| Ovf^t fully described in booklet No. 42. 

As we have designed, built and 

equipped the largest, most com¬ 

plete and successful Washeries, 

this booklet is of unusual interest. 

Write for it» 

LINK-BELT COMPANY 
Philadelphia Chicago Indiao' ^olls 

NEW YORK: »9 Broadws}-. PITTSBnROH: ISOl Park Bl:< 8T. LOUIS: Mluourl 

Trust Bldg. SEATTLE: 440 New York Block. DENVER: LI ^tb, Sbubsrt A Co. 

Automatic 
Cyaniding 

Machinery 
The Blalttdell System consisting of Excavators, Distrib¬ 

utors, Belt Conveyors and Taiiings Stackers, wiii transfer sand 
from a collecting to a leaching vat or to a dump, at the rate 
of 100 tons per hour, at a cost of one cent per ton. 

Blaisdell Slime Aigltators reduce the cost of agitation 
of slime one-half and double the aeration and circulation. 

You’ll increase your daily capacity from 20 io'40% 
if you’ll employ *Bro<a)nhoist Cranes, The fact that 
they are the only cranes equipped with the 
**Grafton'* Slip Ring makes them safer and far 
more convenient. Wilt you vortie us? Blaisdell Class A Slime Agitator. 

Blaisdell Company 
MAIN OFFICE—Pacific Electric Bldg., LOS ANGELES, CAL. 

New York Office—2600 Park Row Building. 
London, England : Johannesburg, South Africa 

Fraser & Chalmers, Ltd. Fraser & Chalmers, Ltd. 
Montreal, Can. : The John McDougall Caledonian Iron Works 

Company, Ltd. 

.offices: 

NEW VORK PHILADELPHIA CHIGRGO 

BOSTON C'NGINNATt KANSAS Cir^ 

‘SCRANTON 'TERRE HAUTE DENVEF- - 
, HAZUETON SAN FRANGISCC 

NASHVILLE jopLin 30RTLAr;D 

^ eiRMlNGHAW DULUTH SEATTLE 

HUNTINGTON WAROUETTr. SAL*’' LA“'f: 

J PITTSBURG HOUGHTON SITY C?' frZX^CX 

I--- ....................- 
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R. D. Wood & Co. 
400 Cbcstntft Street* Philadelphia* Pa. 

Centrifugal Pumps 
For Mines and Sinking Purposes 

GRAVEL and WATER PUMP 

For Placer Mining a Spedalty 

CIRCULATINQ PUMP 

a pp UNION 
DIAPHRAGM TRENCH PUMPS 

MAOS ONLY BY 

Union Elovalor A Mnchino Co. 

Chicago, III.. U. S. A, 

DE LAVAL 

Stesm Tarbtne SeHes Pomp 

Steam Turbine Motors 
Steam Turbine Dynamos 
Steam Turbine Blowers 

Steam Turbine Centrifugal 
Fumps 

Electric'Hotor Centrifugal 
Pumps 

Send for Cetetog No. S3 

DcLaval Steam Turbine Co.* 
TRENTON, N. J. 

FRENIER'S 

SAND PUMP 
For Elevating Tailings, Slimes, Bat¬ 
tery Sands to Jigs, Etc. 
No Valves No Buckets 

Circulars Free 
-AGENTS- 

ALLIS-CHALKEBS OO., 
Chicago, 111. 

steabns-Booeb Mfo. 
Co., Denver, Col. 

Habbon, rickabd a 
McCONE, San Francisco, Calll. 

FRENIER ft SON, Rutland, Vt. 

Abner Dobla Companjf 
SAN FRANCISCO. CAU 

WATER WHEELS 
Exclusive licensee In Canada 

The John McDougall Caledonian Iron Works Co. 
liimited Montreal, Canada 

TUB 

Emerson Steam Pump 
BEST IN THE WORLD 

for ail operations where reliability 

is essential. They have no pack- 
ingglands, stuffing boxes, rubbing 

surfaces, exhaust pipe, rocker 
arms, pulleys, belts, fly wheels, 

priming pipes; no adjustments, 

make no noise. Wecut out all the 

troublesome parts that are neces¬ 
sary adjuncts to other pumps. 

It has more points of merit and 

less of demerit than any other. 

They will handle gritty material 
without damage to themselves that 

would destroy otherpumps inshort 

FROm- order. There is nothing made so 

reliable, nothing so simple or that will stand 
rough usage or exposure to all kinds of 

weather or that requires s.) little attention or 

so few repairs. Our catalog explains it inde¬ 
tail. Askabout our Quick Cleaning Strain¬ 

ers and Foot Valves. They are great, too. 

The Emerson Steam Pump Co. 
Ofeice ass Wobes ; 

Prince St. and Strand. At EXANURU VA.. U. S. A. 
Church A Cutten, General Southwestern Agents 
19_ Masonic Temple, New Orleans. La. Texas. 

' Warehouse Co., Houston, Tex. Joplin, Mo. 

THF Rl AKF -MORSCHER ELECTRIC 
I HE DLRUC SEFtRATOR 

Cannot put values in your 

low grade ores* but it can 

take them out. Write us. 

fHEBUKE MINING & MULING CO. 
1936 CURTIS STREET 

DENVER CQLORADC 

ARE YOU CONFRONTED 
WITH A DIFFICULT 

ORE-SEPARATINQ 
PROBLEM? 

THE WETHERIIL MAGNETIC 
SEPARATING PROCESS 

MAY PROVE THE 
BOLUTIOIS. 

Write for Dlaetrated Pamphlet and information to 

THE STEARNS-R06ER 
MAMUFACTURIR6 CO., Denver, Colo., 
■aaoSetailiie And SalM Asanta for tba Unitad Btataa. 

MERCHANDISB CHECKS 

Dca 

V 
AMERICAN RAILWAY SUPPLY CO. 

Addreea Dept. H 4 Park Place, New Tork 

The Bucyrus Co. 
South ailwaukee* Mlecoasiu 

STEAM SHOVELS 
and DREDGES 

Morava Construction Co. 
MANUFACTCBEKS 

Structural 
Steel 

Bee larger ad. first Issue each month. 

CliicatfOs 111. 

CONVEYORS 
Hunt Noiseless Gravity Bucket Con¬ 

veyor which carries the material in any di¬ 
rection, without shock, breakage or vio¬ 
lence, and every bearing arranged to be 
kept thoroughly lubricated, and the whole 
machine as durable as an ordinary ma¬ 
chine tool. We shall be pleased to send 
our catalogue on request. 

C. W. HUNT CO., 
Main Office, West New Brighton, N.Y. 

New York City Office, 45 Broadway. 

WEBER 
Steel-Concrete Chimney Co., 

GENEBAL OFFICE: 

Marquette Building, Chicago, Ill. 

Chimney built tor the E. G. Hill Co„ 
Bichmoud, Ind. 

Catalog and full particu¬ 
lars on application. 
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Hoisting and Hauling Engines! 
Ventilating Fans for Mines. 

When the entire orders of a shop come 
spontaneously through advertising only, it 
means good work—it means we do what we 
say. These engines comprise more good 
workmanship—more material strength and 
more of the essentials of a good engine than 
any made in America. Catalog? 

Warm Weather Fans 

AIR AND GAS COMPRE^SSORS 

CR1M ,iyi OMi. ^OM RAN^ CRAWFORD & 

I itistebiistied— T&i-az-il. IntdietTia. tJ • A , 1 6 6 s 

GmxkmrmX OlHc* and Worka. Hard* P»rK» Mass. 

WKW YORK PHILADELPHIA OHIO AGO CINCINNATI LONDON 

Desi^ers and Builders of Heating, Ventilating, Drying and Mechanical Draft Apparatus; Fan Blowers 
and Exhausters, Rotary Blowers and Exhausters; Steam Engines, Electric Motors and Generating Sets; 
Pneumatic Separators, Fuel E^sonomizers, Forges, Exhaust Heads, Steam Traps, etc. 621 

FOUR-FOOT SHEAVE 

Compound or single 

Corliss or plain 
Hi^K or Cow Pressure 

Motor or Belt driven 

WROUGHT OR 

CAST ARM SHEAVES 

The Norwalk 
Ironworks Co., 

SOUTH NORWALK, 
CONNECTICUT. 

B. F. STURTEVANT CO«f Boston, Mass. 

EIGHT-FOOT SHEAVE 

We can furnish these, as well as the rest 

of your 

COMPLETE MINE EQUIPMENT 

Inchiding STEAM and ELECTRIC 

HOISTS, CAGES, CARS, DUMPS, 

SCREENS andTIPPLE EQUIPMENT 

The Mineral Ridge MIg. Co. 
Mineral Ridge OMo 

equipped with dust-proof electric motors are carried in stock at works and 
branch warerooms. Any size from 18" to 48" for no or 220 volts can be 
shipped upon receipt of order. 

Send lor Bulletin No. 146. 
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A.LESCHEN & 
ESTAB U S H Cl 

BRANCH* OFFICES^ 
NEW YORK , 
CHtCACO, 
DENVER, 
SEATTUE. 

WIRE ROPE 
rJ FOR 

f / MINES, 
I QUARRIES, 

LEVATORS, 
-A ft/.: ■ ETC. . 

>ONS ROPE CO. 
ST. LOU IS, MO. 

AERIAL 
WIRE 

[ • ROPE* 

\TRAMWAYS. 
[\siNGLE Efc DOUBLE 
U ROPE SYSTEMS. 

I 

THE TRENTON IRON CO. 
TRENTON, N. J. 

WIRE ROPE—AERIAL TRAMWAYS 

There’s only one way of strikiog a 
gas well quickly and cheaply—use a 

CROWN 
DRILLING 

MACHINE 
L 'The Modern Machine that drills 
% from 300 to 2500 feet through any 
\ formation. 

\ No daoins No Goorio^ 
1 No Ropotrs 

Noue better tor pronpectlng, or blMtlng, or ehaft sinking. We make Drilling and Fish' 
ing Tools. Hare a catalogue? 

The Crown Drilling Machine Company 
Akron, Ohio, U. S. A. New York, 120 Liberty Street 

Prospecting 
and Well Drilling 

Machines. 
We build Machines to be oper* 
ated by Steam or Gasolene En¬ 
gines, or Horse Power, and 
adapted to drill in any ground or 
rock formation to any depth. 

Send for Full Particulars. 

Sparta Iron Works 
Company, 

Dept. 6. SPARTA. WISCONSIN. 

Standard Diamond Drills. tWe make the most complete 
line in the.world. 330 ft. to 
6000 ft. Hydraulic feed, 
screw feed. Hand power, 
horse power, gasolene,steam, 
air and electricity. 

Cut shows Hand Power Drill, $400. 

Have the Catalog? 

Standard Diamond Drill Cts., 
Chamber of Commerce, 

CHICAGO, U. S. A. 

The Gardner Electric Drill & Machinery Co. 
CLEVELAND, OHIO. 

HANUFACTUBEBS OF 

Electrically Driven 
ROCK DRILLS 

Write us for Circulars and Full Information arid for Testi¬ 

monials from Twenty-five Satisfied Users of Our Machine. 

New York Office, 

Chicago 

Mexican ** 

• - * 143 Liberty Street. 

• * * 303 Dearborn Street. 

Segunda de Dolores 20 Mexico. D. F. 

VULCAN Double Rope TRAMWAYS^ 

Ropeways 

(Single 
Rope Sys¬ 
tem ) and 
other Rope 
Haulage 
Systems. 

Manufactured 
By 

VULCAN IRON WORKS, San Francisco, Cal. 

This Is A Good Mark 

to find on Tool Steel, for it's a sure 

sign that the quality is O. K. Let 

us talk with you about Mining Drill 

and Oil Well Steel of \.he first quality* 

Braeburn Steel Company, 
Braeburn, Penn. 



KCrSTONE* ORILUR CO. lUvcK rftui m 

tbe' ICycipnIe bnij; bo'.l 
C.D.Porfi^ii3|Oiai]cda^^J;'laj O'rnyillei ' 
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Diamondite” Core Drill 

Are Especially Designed and Extensively Used For 

COPPER AND ZINC PROSPECTING 
AND PLACER GOLD TESTING 
There are ten Keystones for one of any similar make 
engaged in this work. 

Double and Single Acting. 
Steam Driven or Geared, 

Are designed for elevating 
large quantities of water 

I from great depths. 

KEYSTONE TEST DRILL COMPANY, Beaver Falls, Pa. 
Now York Dffica, 170 Broadway 

San Francisco: Harron, Rickard a McCone. Seattle: Caldwell Bros. Oo. 
Platteville, Wis. 

This Machine Makes 
The Best Machine-Made Drills 

London 

J. BASZANGER CO., 
108 FULTON STREET, 

NEW YORK CITY. 

Weight 
:i,078 Karats 

The Word Brothers Improved 
Drill Maker And Sharpener 

makes better drills than others because, unlike 
other makes, the steel is worked from the center 
outward. This equalizes the stock in the wings 
and fills out the corners. The fibre of the steel is 
made most compact and close so that a better 
temper and edge is obtained—and you get better 
results from the drill's use. Send for catalog—be 
convinced. 

Word Brothers, 
60 Castro Street, San Francisco, Cal. 

Largest c.%rbon ever found. actual size. 

NOTE. We personally break (in this country) onr carbons, thereby en¬ 
abling ns to determine accurately their quality. If intending purchasers will 
advise ns the character ai d general formation of the ground they intend 
drilling, we can send on approval goods suitable for the work to be under¬ 
taken, and which knowledge we possess through onr long experience. 



THE ADVANTAGES OF 
WORTHINGTON TURBINE PUMPS. 
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Aldrich Electric Pumps 
Mine Station Type for large capacities. 

Their Guaranteed Efficiency. 

We will be pleased indeed to furnish Speci¬ 

fication T-1 on receipt of request and re¬ 

quirements. 

HENRY R. WORTHINGTON, 
114 Liberty Street, New York. 

Built In 8 sizes with a 
maximum capacity in 
U. S. gallons per minute 
ot from 1,000 to 4,600 and 
total working lift ot from 
350 to 1,400 feet. There’s 
an Aldrich Electric 
Pump for every pump¬ 
ing purpose. 

Shill we send yon oar viluible pomp d*t* ? 

THE ALLENTOWN ROLLING HILLS. 
ALIENTOWM, M., V. S. A. 

Direct Connection to Drive, 

Low First Cost, 

Low Cost of Maintenance, 

Unlimited Range of Service, 
Compactness and Durability, 

and most important— 

Horizontal Centrifugal Pump, Suction I'orce Type. 

Power Expenses Trot Down Hill 
if the American Centri'fuga/ does the work. It is a 
pump that is Guaranteed to maintain the Highest 
Mechanical Efficiency. Does the same work as other 
pumps with 25% Less Power. Ask about it. Is it 
Air Compressors or Artesian Well Pumping Ma¬ 
chinery.? Secure Bulletin q6 for Particulars. 

The American Well Works, Aarora, m. 
CHICAGO, First National Bank Bldg. NEW YORK, 2-4 Stone Street. DEN¬ 
VER, COLO., Morse Bros. Machine i Supply Co. SAN FRANCISCO. CAL., 
California Hydraulic Supply Co.. 305 Market St. LOS ANGELES. CAL.. Hen- 
shaw, Bulkley & Co. MEXICO, D. F., V. Garcia Fuentes. DALLAS, TEXAS. 
JOPLIN, MO. 

CENTRIFUGAL PUMPS 

in wide range 

of capacities 

and pressures. 

Will you write 

for the Bulle- 

Doable Saction Volute Pump. 

D’Olier En^ineerinff Company, 
119-121 S. 11th Street, Philadelphia, Pa. 

NEW YORK— PITTSBURG— 
74 ( ortlandt Street. Union Bank Building. 

Use Electric Wires 

Instead of Steam Pipes 

No valves, exhaust pipes or pipe 
lengths to bother with. Just 
electric wires, long enough to 
cover any desired range of sink¬ 
ing without renewal. 

That’s on< advantage of Installing 

Jackson’s 
Mine-Sinking Seriefi 
Turbine Pump 

It’s a money saver. Costs less 
than one-half to operate than Is re¬ 
quired of the ordinary reciprocat¬ 
ing sinker and requires practically 
no at^ntion. The quantity to be 
pumped can be regulated at will. 

Catalog 15 is all ready for you. 

Introduce yourself I 

Byron Jackson 
Machine Works, 

CARLTON STATION. WEST BERKELEY, CAL 
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Prescott Mine Pump 
Moderate Capacity-^SOO Ft. Head. Rou^h Service 

Pumps 
Fob any low-lift pumping, particularly 

where the liquid contains a large per¬ 
centage of SAND, MUD and OBIT, such as Is 
found In draining Mine Shafts, Flooded 
Galleries, Quarry Pits, Sewer Trenches, 
Excavations, Etc, Etc., there Is nothing 
equal to 

Side cover plates give ready access 

to valves, making them easily 

cared for; an advantage wanted 

in hard mine service. 

The Pulsometer Steam Pump 
which stands the severest test. 

No easily deranged Inside or outside mechan¬ 
ism. No engine, belt, oil or packing required. 
Just a steam pipe—that’s all. 
May be operated suspended, and raised or 
lowered as occasion demands without inter¬ 
rupting Its work. Our Catalog Is Free. 

Fred. M. Prescott Steam Pump Co., 
MILWAUKEE, WIS. 

Pulsometer Steam Pump Co., 
15 BATTERY PLACE. NEW YORK. 

There are about seventy-five pump builders in the 
United States. 

Of these but very few seriously attempt difficult 
mine pumping installations. 

Of these few nearly all have copied, as closely as 
possible, the JEANESVILLE **Anthracite” design, which 
is still another proof that JEANESVILLE leads. 

There is, however, something more than design 
necessary to make the most reliable mine pump. 
JEANESVILLE has also the know-how due to thirty- 
five years of practical experience. 

BSANCH OFFICES: 

New York, N. Y. D’Olier Engineering 
Co., T4 Cortlandt St. 

Philadeipbie, Pa. D’OUer Engineer¬ 
ing Co.. 119 S. 11th Street. 

Ohioago, IIL O. N. Hays, 1611 Fisher 
BaUding. 

BBANCH OFFICES: 

Bntte, Montana. J. G. Graham, 48 B. 
Broadway.. 

St. Louis, Mo. L. F. Mahler Co., 1008 
Chemical Building. 

Dallas, Texas. W. R. Haynie, Wilson 
Building. 

San Francisco, Cal. Joshua Hendy 
Iron Works, 63 Fremont Street. 

Mexico City, D. F. E. R. Dalbey k 
Co.. lA No. 7 San Francisco Street. 

Denver, Colo. Cary k Fielding, 1711 
Tremont Street. 

£3 Paso, Texas. E. R. Dalbey k Co., 
412 N. Oregon Street. 

Ohihuahna Mexico. Mexican General 
Supply Co. 

Yokohama, Japan. A. S. Hay, 74 Ya- 
mashita-Cho. 

Halifax, N. S. Austen Bros., 118 Hol¬ 
lis Street. 

Sydney, N. S. W. Gibson Battle A Oo-i 
86 Pitt Street. 

I With Less Than Half 
I The Fuel 
S 
^ Morris Centrifugal Pumps deliver the 

J|[ same quantity of water, as the ordinary 

Jlf reciprocating pump, under like circum- 

JH stances. They are manganese sleel lined 

If and will be found highly efficient for 

^ handling slimes from cyanide plants in 

If gold recovery. 

Cataloij which dencrihcs mailed upon request. 

I MORRIS MACHINE WORKS, 
K Baldwlnsvllle. N. Y., U. S.>A. 
S' Established 1864. 
X 
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Mining Transits and Leveis 
S^itre nffMWif, and momigmla- 
rwn; teUk Mriitgth. 

Buff Ot Buff Mfc> Co , 
Jimalei Plain Station, Boatcn, Maaa. 

Srnd for new cetaloi; No. SO. 

HERAEUS LE CHATELIER PYROMETER 
Adapted to all Indnstrisl pnrpoaes for beat measurements 
up to »»ia deKreea Fahrenheit or isao degrees Celsius 

Fused Silica t^ara of every description at Moderate 
Prices iteracus Patented t Icctricat Furnaces. 

Heraaus Patented Fused Quar.z Glass 
Articles of all descript-'jiis. 

CHARLES ENQLaertARD, 
No. 41 Cortlandt Street. New York. 

8ee l*rgc BdTeritteinent In ftnt iatiie of month. 

Draftsman's Pen-Filling InkSland 

IT FILLS THE PEN 
Convenient, Quick auid Absolutely Cer- 

tatin in Operation 

Send for Descriptioe Circular 

T. ALTENEDER A SONS. PHILADELPHIA 

KSTABUBHED 18S0. 

J. & H. BERGE, 
niPORTEBS AND MANUFACTURERS OF 

Chemical and Physical Apparatus, Etc. 
Best Bohemian Chemical Glassware and German 
Porcelain. C. P. Chemicals and Reagents. Cmcibles 

and Assayersand Chemists’ Snpplies of all kinds. 

95 JOHN STREET, 
P. O. Box 401. New York. 

KaTABLlftBCD 1673 — 

When In the Market lor Strictly Plrat-CU«i 

SURVEYING and MINING 

INSTRUMENTS 
Acknowledjred to be the Most PRECISE Made 

-CONSULT- 

F. E. BRANDIS SONS A CO. 
SIZ-SU Cates Ave., Brooklyn, N. T. 

headquarters 

for Suppliers For 

in Maaie«. 3 
ro _ Cheanloal 
^ and Assa^ , 

laboratories 
v® 

F. Weber & Co. 
Philadelphia, Penn. 

St. Louis, Mo. Baltimore, Me.', 

Engineering Instruments a 
Draughtsmen’s SupplieL 

Ind-hnnd Inatrnmenta bought 
and nold. 

Wissler Instrument Works 
Sncceiaorsto Matl\Ih (SL Co. 

I^i^Bt manufaotarerB of high grade ciril engineem‘| 
Burreyoni' and mining Instruments west of New York. 
Over Tj6M iostrunients of our make in use. Largpti and 
hedt fmfUitirt ftir Ur^iair H'otk, 

FlUBST WORK Established in 1690 
CATALOG ON RERUKST. 

LOWEST PRICES 

601 to 615 North Broadway, St. Louis, Mo. 

Established 1870 • 

Heller & Brightly, 
MANUFACTURERS OP 

Enginoerini 
Mining and 
Surveying INSTRUMENTS. 

Cor. Sprins Garden St. and Ridge Ave., 

AtT-u.'^K?N! Philadelphia. Pa. 

Oenver Balance Co., 
Manufacturers of 

Portable 

Afsay 

and Polp 
Balances 

Denver, Colorado 

EUGENE DIETZGEN CO 
UAKCFACTURERS AND IMPORTERS OF I 

Drawing Materials and 

Surveying Instruments 

OUR RAPID PRINTING BLUE PRINT PAPER 
has no equal. 

Oar 4I2“page ilhtMrated ralahg on appUratio"*, 

181 Monroe St., Chicago. 

^ 14 First St., San Francisco. 

119-121 W. 33d 8t., New York. 
145 Baronne St., New Orleans. ^ 

ESTABLISHED 1646. 

W. & L. E. GURLEY. 
TROY, N. Y. 

Largest Manufacturer! of 

Civil Engineers' and Surveyors' Instruments, 
Physical Apparatus, Accurate Thermometers, 

Standard Weights and Measures, 
Catalogue on Request. 

BERGER 
Mine 

Transits 
AND 

Levels 
C.L Birgir&Soii 

lOSTON, MASS. 
Large Catalog Fraa. 

Lataat IiaprovoBaalw 

Write for Price List No. 17 of 

DRAWING MATERIALS 
and Samples off Papers. 

Electric Light Prints. 
Prices for Large Prints up to :: 12 ft 

BLACK PRINTS Op 
On Paper, Sq. ft- ^ U • 

BLUE PRINTS 
On Paper, Sq. ft 

BLACK or BLUE 
On Cloth, Sq. ft 

Write for Sample Prints. 
Mention Eng. & Mining Jonmal when ordering. 

2c. 
5g. 

■
 

MEASURING TAPES 
are the best 

LUFKIN RULE COMPANY, Saginaw, Mleh.,U.SJL 

r 

f 

i 

QUALITY Rather Than Quantity 
has always been the aim in the making of 
McLdfut/utn's Specialttes* The increased 
demand for our products substantiates every 
quality claim we can make. 

All kind* of first-grade machinery for the 
proper preparing and handling of ores not 
precious, phosphate, limestone, etc. 

Let as knov) yoar needs. W»nt the cntmlog? 

HcLANAHAN-STONE MACHINE CO., 
HOLLIDAYSBURG, PA.. U. S. A. 

KEUFFEL S ESSER CO., 127 r.iton st.. NEW YORK. 
CHICAGO: ST. LOUIS: SAN FRANCISCO: 

111 E. Madison St. 813 Locust St. 40 Oak St., Cor. Market. 

OnawiMO MaraniALa SunvaviNO iNsrrnuMaNTs Mcaburinq Taras 

We carry the largest and most complete as¬ 
sortment of 
Drawinff Papers, TrarinK Cloths and 
Papers, Blneprint, Blackprint and 
Brownprtnt Papers. 

Our DUPLEX Detail Drawing Paper Is the re¬ 
sult of 36 years’ careful study of the draftsman’s 
needs and has acquired an excellent and wide 
reputation. It Is tcugh, hard, uniform In grain 
and finish, stands erasing very well and takes Ink 
and water color perfectly. 

Our other well known drawing papers are 
Paragron, Universal, Anvil, Normal, 
Arlston and Lava. 

All of them bear our name or trade mark which carries our guar¬ 
antee. Our book of paper samples on request. 

Hiomsst Awasdsi 

Gsand Fsisb, St. Louis. iso4s Colo Msoal, rosTuiNO, isos. 
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Phila. 
Penna. imJ" Young & Sons, p™:. 

Inventors and Introducers of the 
AMERICAN ENGINEERS TRANSIT. 

MANUFACTUBEBS OF THE HIGHEST OBADE OF 

American Engineering, Mining 
and Surveying Instruments. 

The only Solar Transit on which the Solar 
attachment is independent of the Transit, consequent¬ 
ly the Solar does not require readjustment at every 
observation. 

Original patent by t SPECIFICATIONS; 
Needle 3^ incbev long. Oraduatlons 
4H inches long reading minutes. 
Power of telescope 20 (with splendid 
definition, good light and large field). 
Variation plate. Level to telescope, 
clamp and opposing screws. Vertical 
arc. Fixed stadia-hairs. Extension 
Tripod. Solar Attachment on side of 
standards. 

Price, complete $300 
Telegraph and Code Word, 

' Mountaolar. 

A Repeater 
That is what all who bare 

The Keller 
Assay Balance 

ESTABLISHED 1859. 

Balances and Weights 
C. P. Chemicals and Reagents 

PLATINUMWARE 

ELECTRIC LABORATORY FURNACES 

WE HAVE 
the most complete and most 
modern stock of Laboratory 
Apparatus of any house in 
the U. S. A. 

EIMER & AMEND 
205-211 Third Ave., New York. 

BRUNTON’S PATENT POCKET TRANSIT. 

WM. AINSWORTH & SONS, 
DENVER. -I. ... COLORADO, U. S. A. 

Prompt attention given to repairing. 

call it. When they need 

a new one. they will always 

BEPEAT their order for 

another 

KELLER. 
There is a reason for it. 

Ask the man who has ever 

worked with oce. They 

--— cost less than others, too. 

The Salt Lake Hardware Co.. 

Herman Kohibusch, Sr. 
194'Broadway, New York, N. Y. 

Manufacturer of 

FineBalancesAndWeiehts 
For every purpose where accuracy 

is desired. ' 

Send for Illustrated Catalog. 

INTERNATIONAL—STANDARD-METRIC WEIGHTS 

Everything Necessary 

for 

ASSAYERS 
and 

CHEMISTS 

Anemometers 

Barometers AINSWORTH Clinometers 

Compasses 

with Inter* 
chnngeable 
▲uzllfary 
Teleicopi 

TYPE F BUTTON BALANCE 
4-Incb Beam, Sensibility MG. 

Has all latest improvements incinding Onr eqnipmri.t for the accurate and 

UNIT BASE, CYLINDRICAL READ- economical maonfacture of ENGINEER¬ 

ING GLASS FOR BEAM, SKELETON INQ INSTRUMENTS 18 UNSUR- 

U ANGERS AND IMPROVED RIDER PASSED and includes many special tools, 

APPARATUS. instruments and machines not to be found 

THOUSANDS IH USB in any similar factory in the world, 

by Assayers. Chemists, Smelters, Cyanide STRICTLY HIGH GRADE 

Chlorination and Chemical Works All parts made of hard bronze to limit 

tbrongbont the world. gages and strictly interchangeable. 

Send for Catalog A-S, Bulletin BX-8 tent on requetl. 

Typo B F 
MoonUIn 

Mining 
Troioit. 
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Suitable Head Gat/e$ and 
Hoists are. often overlooked 
in the installation of a new 
plant or the maintenance of 
an old development. 

We build 

Head Gates. 
Waste Gates, 

Gate Valves 
and Holsts 

for any conditions. 

ASK FOR CATALOG 19-Q. 

The Dayton Globe Iron Works Co., 
DAYTON, OHIO. U. S. A. 

SAMSON 
WATER TURBINE 

On account of its high efficiency 
at all gateages, quick speed for a 
given power and balanced gates, 
the Sampson is especially desir¬ 
able for use in driving generators, 
pumps, air-compressors, etc. 

James Leffel & Co. 
306 LA60NDA STREET 

Springfield, Ohio., U. S. A. 

ECONOMICAL POWER 
FOR 

MINING OPERATIONS 
Why don’t you investigate the 

PELTON WATER WHEEL 
in this connection? 

It’s not necessary to be 
located on the river bank. 
Throw out a wing dam— 
Lay a few hundred feet 
of pipe, and a compara¬ 
tively small stream will 
give you the necessary 
power. Our catalog, a 
treatise, on WATER 
POWER, tells all about it. 
We will send it to in¬ 
terested parties. 

THE PELTON WATER WHEEL CO., 
2223 Harrison Street, 144. Liberty Street, 

SAN FRANCISCO. NEW YORK. 

PIPE 
Manufacturers of Riveted Steel Well 

and Water Pipe. 

Tanks and General Sheet Iron Work. 

Cyanide Tanks a Specialty. 
GDS. D. HARPE&, Pres, and Mgr. N. W. MYRICK. 8«s’y. 

CONSOLIDATED PIPE COMPANY, 
OFFICES : 158 North Main St. 

Telephone. Main 430. 
Poet Office Box 641, Station C. 

WORKS: 2436-2440 East Ninth Street, and 
3433-2447 ^ East Tenth Street. 

LOS ANGELES, CAL., U. S. A. 

P 
CORRESPONDENCE SOLICITED. 

£. Me Freese (SL Co., Galion, OKio. 

Decrease Your Expenses 

WitK 

Wyckoff Acid Proof 
Wood Pipe. 

For conveying acids and other liquids. 
Being made of wood, it will not rust 
or corrode, is impervious to acid action, 
does not taint the liquids conveyed, 
or fill up with vegetable matter. Costs 
less than metal and is mOre cheaply 
transported and laid. Made in sizes 
up to 20 inches and for pressures up 
to 160 pounds. 
If you are anxious to stop that annual 
drain for conveyor repairs, write us. 

A. Wyckoff ® Son Co., 
1855 

Elmira, N. Y. 

o 



June 29, 1907. THE ENGINEERING AND MINING JOURNAL. 73 

IJ I 'M. 

The BEST pipe for HYDRAULIC MINING, WATER SUPPLY LINES, HYDRO-ELECTRIC 
PLANTS, Etc. Our pipe is from 30% to 50% stronger than any other riveted pipe, and is cheaper than any 
other of equal strength. We can save you money and make very prompt shipments. 

Main Office 
and Works: Chicago, Ill. New York Office, 39 Cortlandt Street, 

Denver, Colo., Office, 219 Boston Blk. 

Our new 132-Pa^e 
Hydraulic HandbooK 

Is now ready and will 
be sent free on reQuest 

In hydraulic mining every dollar works overtime if you use 

ROOT SPIRAL RIVETED PIPE WITH BOLTED JOINTS 
We are manulacturers of HIDRAULIC MINING SUPPLIES and are experienced In the 

making up of material adapted lor MULE BACK TRANSPORTATION. 

Abendroth ®. Root Manufacturing Co., 
Main Office and WorRst NEWBURGH, NEW YORK. 

BRANCHES N*w YorK Pittsburg CKicodo Mexico Citw 

Tallerday’® Riveted Steel Water Pipe 

is rolled in lengths of 10 feet from single sheets, two of these lengths being riveted together, making sections of 20 feet, 
with only one round seam, as compared with seven in the short length riveted pipe made by others. 
For Mining or Irrigating uses, Tallerday’s pipe is practically perfect. Its joints are absolutely smooth and uniform, and 
for strength and durability, it is unequaled. Ask for our Catalog No. 14 A. 

TAbbERDAY M ANUFAGTURIISG CO., Pacific Electric Building, boe Angelee, Cal. 

UNAFFECTED BY MINE WATER 
^'Improved** Wood Pipe Is Continually Substituting Iron Pipes 
Destroyed by Sulphur In Mine Water. Why Not Begin Right? 

Simply and cheaply laid No leaky joints—Most durable. Let us tell you all about it. 

MICHIGAN PIPE CO, 
BAY CITY, MICH. 

Represented in Pennsylvania Anthracite 

District by 

Scranton Supply & Hchy. Co., 

Scranton, Pa. SPIRALLY STRENGTHENED TO REQUIRED PRESSURE. 
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PULVERIZERS ft HARD 
CiBtit. Oru. LIbmUi*. T'*F R*>k> CmI. Ete- 
MININQand CEMENT MACHINERY 
KENT MILL COMPANY. 170 BROADWAY. N. Y. Riveted Pipe—Mlaio£ Supplies 

U.S.Bl^OWPIPC AND 
HYDRAULIC WORKS 

Pacific Block, SEATTLE, VASH. 

Rife Hydraulic 
Ram 

(Piiiniw Water by Wftler 

Power) 

Town Water Wockt, Railroad Tanks* 
Irrigation* Country Homes, Greenhouses. 

No Attention—No Bzpente—Bnni ContinnoiiPly, 

Operetei under IS incbee to Bt feet fall. EieTate« water 
SS feet each foot of fall. SOOe in BocceaNful operation. 
Sold on SS daya triaL Catalog and eatlmate free. 

RIFE HYDRAULIC RAM CO., 
2140 Trinity Bids., Ill Brondwny, New York. 

BALLAR.D DR.OP 
FORGE COMPANY 

Manufacturers of 

STEEL PIPE AND TANK BANDS 
MscHiia* CarviagT sad TvscK Bolts. 
Hot Prossod Nuts sad Droo Porgiags. 

Crade of Pacific Coast Solicited. BALLARD. WASH. 

MINING 

FILTER 

Y'OU have not seen the best water 

wheel on the market until you have 

seen the “Hug.** Orders filled promptly. 

For descriptive matter address Dept. A. 

The Hug Water Wheel Co. 
Denver, Colo. 

TANKS 
Our Now Factory Is Now In Operation. 

We are prepared to furnish Cyanide, Mining, Water, 
Oil and Wine Tanks at short notice. 

If you am looking for Tanks, gat our Pricos. 
We have furnished the tankage for the largest Cyanide 
Plants in the United States. 

S. H. HARMON LUMBER COMPANY, 
Factory and Office, Fifth and Bryant Sts., ; 

SAN FRANCISCO. CAL. 

BISHOP 
PLATINUM 

APPARATUS 
All forms for Chemists, 

Assayers and Metal¬ 
lurgists. 

J. BISHOP & CO. 
MALVERN, PA. 

PlatlDum Scrap Purchased. 

EsUMtshed 1642. 

The ALMY sectional boiler 
Can be transported by burros. Is a rapid 
steam generator; occupies sniallspace; non- 
explosive and delivers the steam dry.Catalog? 

Almy Water Tube Boiler Co., 
PROVIDENCE. R. I.. U.^S.A. 

111 IT' 

\IE DONT WANT YOUR ORDERS ON THE PLEA THAT OUR 
Y ROOFING "IS JUST AS GOOD" WE WANT YOUR BUSINESS 

BECAUSE WE CAN GIVE YOU BETTER VALUE.THE BEST ROOF¬ 
ING MADE IN THE U S.AT THE MINIMUM OF COST.- 

STOWELLrAlFG. CO. jersey city.n j 

RECORDING INSTRUMENTS 
, Made by ' 

Jules Richard, Paris, France. - 
Sole United States Representative 

__Ernest H. DuVivier, 14 Church Street, New York. 
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H. Heppenheimer, President. L. Heppen'heimer. Treasurer. 

NATIONAL COPPER CO., 
101 Beekman St., New York. 

Works: BByway. N. J. Located on Xew York Bay. 

PURCHASE 

Copper Ore, Matte 
and all kinds of 

Copper Bearing Material. 
Liberal Cash Advances. ■ 

Ledoux & Co. 
NEW YORK 

SAMPLE and ASSAY ORES 
and METALS 

Independent Ore Sampling Works at the Port of 
New York. Only two such on the Atlantic Seaboard. 

We are not Dealers or Beflners, but Recelye Consignments, 
Weigh, Sample and Assay them, selling to highest bidders, 
obtaining advances when desired, and the buyers ol two 
continents pay the highest market price, in New York 
funds, cash against our certificates. 

Laboratory and Office: 99 JOHN STREET 

LEDOUX & CO. Also Analyze Everything. 

St. Joseph Lead Company 

Pi^ Lead 

5 Nassau Street, New York 

PEYTON CHEMICAL COMPANY, 
PUROHASBRS AND SMBLTKRS OF 

COPPER, GOLD <& SILVER ORES, ETC., 
MANUPAOTUnaNS OV AGIOS. 

Smelter and Works at Peyton, Contra Costa Co., Cal. P. O. Martinez. 

Office: Montgomery Block, SAN FRANCISCO. CAL. 

The Consolidated Mining & Smelting Co. 
of Canada, Limited. 

Offices, Smelting & Refining Dept., 
Trail, British Columbia. 

Smelters and Refiners 
Purchasers of all classes of Ores. 

Producers of 

Fine Gold and Silver, Base Bullion, Copper 
Matte, Pig Lead, Lead Pipe, Antimony 

and Bluestone. 

The United Zinc & Chemical Coo, 
General Offices—Kansas City, Mo. 

Manufacturers of 

Spelter and Heavy Chemicals 

GET OUR PRICES F.EPORE BUYING. 

Especially on Spelter ar- Sulphuric Acid 

We are also buyers of Zinc Ores 

BRANCH OFFICES 

St. Loula, Mo. 

THE 

BRITANNIA SMELTING 
COMPANY, Limited, 

Smelters and Refiners of 

GOLD, SILVER AND COPPER ORES,. 
MATTE BULLION 

AND CYANIDE PRODUCTS. 

WORKS AT 

Crofton, - Vancouver Island, B. C. 

LOUIS STRAUS & COMPANY 

Dealers in ores and minerals 

Purchase and sell ores of all kinds 

Advances made on consignments 

Rare minerals a specialty 

Correspondence Solicited 

60 and 62 NEW STREET, NEW YORK CITY 

Illinois Zinc Company 
Manufacturers of 

Spelter, Sheet Zinc 

and Sulphuric Acid 

I —^-PERU, ILLINOIS-1 
Eastern Sales Agent 

W. FISHER. 

I 81 at d 83 Fulton Street New YotzCUy 

j Telephone, 139 Beekman Chicago, IlL Tola, Kansas. 
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PENNSYLVANIA 

SMELTING COMPANY 
Purchaieri of 

Lead, Silver and Gold Ore* 

and Concentrates 

Lead Bullion, 

Lead By-Products. 

Office: Works: 

Pittsburg, Pe. Carnegie. Pa. 

Matthiessen & Hegeler 
Zinc Co., La Salle, Ill. 

Special sizes of Zinc cut to order. Rolled Battery 
Plates. Seleoted Plates for Etchers’ and latho- 
naphers’ Use. Selected Sheets for Paper and Card 
Makers' Use. Store and Washboard blanks. 

Smelters of Spelter 
AHD MANITTaCTUBEBS Of 

Sheet Zinc and 
Sulphuric Acid 

Zincs for Leclanche Battery. 

BALTIMORE 
COPPER SMELTING AND 

ROLLING COMPANY 

Snoltors and Rofinars of Coppor, 

■alto. Bullion, otc. Eloctrolytic 

Coppor (B. E. R. Brand.) Shaot 

Coppor, Sulphate of Coppor. 

KEYSER BUILDING 
BALTIMORE, MARYLAND 

U. S. A. 

Mountain Copper Co., 
Ltd., 

Point Lewis Sampling and Reduction 

Works, near Martinez, California. 

Electrolytic copper, gold and silver 

refiners. 

Producers of M. C. Brand high grade 

electrolytic copper. 

Buyers of gold, silver and copper ores; 

copper mattes, conce ntrates and fur nace 

products. 
OFFICE: 

150 Pine Street, SAN FRANCISCO, CAL 

Tacoma Smelting Company, 
BUYERS^ OF 

GOLD, SILVER, LEAD and COPPER ORES 
COPPER MATTE and FURNACE PRODUCTS 

ELECTROLYTIC COPPER REFINERS 

TACOMA. WASHINGTON 

THE TYEE COPPER CO. 
(LIMITED) 

PURCHASERS AND SMELTERS OF 
COPPER, GOLD AND SILVER ORES 

Smelting Works at Ladysmith, Vancouver Island 
Head Offlee-DUNCANS STATION, CLERMENT LIVINGSTON, 

Vaocoavet Island, B. C. Genetal Manages. 

St. Louis Smelting & Refining Co., 
f 

Buyers of 

Lead Ores, Concentrates, Slags and Base Bullion. 

620 Frisco Bldg., St. Louis, Mo. 

PASS <Sb SON, Ltd., Bristol, England,; 
SKLL 

Soft Pig Lead, Ingot Copper, Antimonial Lead, Tin Alloy and Antimony Alloyi-i, 
BUT 

Dross or Residues Containing Tin, Copper or Lead. 

HIGH PRICES PAID FOR TIN ORES, 

The Vanaditim Alloys Company 
95 BR.OAD STRKBT, NBW YORK 

Prodticera and Sellers of 

Ferro-Vanadium 25%-50% Vanadate of Iron 50%-75% 

SPEClALTY—SMELTING OF COMPLEX ORES 
Higheat prices paid for Ores, Conoentrates, Bnllion, Mattes, Slags, Sulphides, Besidnes, etc., oontainiab 

separately, or in combination, the metals 

COPPER. SILVER, GOLD AND LEAD 
Send trial lots, samples or analyses, with particnlars of qnantities available, to 

ELLIOTT’S METAL CO., Ltd. 
Also at Bibxiiioham. Livebpool, Mancrestkb and London. 

KSCELLBST SAMPLING FACILITIES. ADVICE AND ASSISTANCE GIVEN AS TC 
CONCENTRATION OF ORES. 

BABBITT METAL 
MAI^GANESE BRAND 

Bade by Syraonse Smelting Works, is the one metal positively the best. Don’t ask for any but "Syraense.’' 

SYRACUSE SMELTING WORKS, 
Offices and Bepresentatives at New York, MontreaL and aU large Western Cities. 

THE DEMING SMELTER 
An Independent Custom Smelter. DEMING. NEW MEXICO 

Pays highest market prices for Gold, Silver, Lead and Copper Ores, Matte, Bnllion. 
Lowest'treatment Charges. :: Correspondence Solicited. :. Write for Terms. 

LUNA LEAD COMPANY, BeWeSiSd 
New York Offices, 6^-dS Centre Street. Rob’t E. Powell, President and General Manager. 
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S-A” Belt Conveyors 

can be arranged with Automatic Loading Hoppers and Automatic 

Trippers for receiving and discharging the product wherever desired. 

The greatest capacities at lowest cost are attained by using them. 

The above photograph shows part of a very large installation furnished 

by us about two years ago and has made great profits for the owners of 

the plant. We invite correspondence on all sorts of “conveying prob¬ 

lems.” Send for “Conveying and Transmission,” our monthly bulletin. 

It has a big circulation and is free. 

Main Office and Works, AURORA, ILL., U. S. A. 
Chicago Office, First Natioral Bank Bldg. New York Office, 41 Wall St. Telephone 1554 Broad. 

Mussens Limited. Canadian Agents, Montreal, Quebec. Hendry & Hlue, Pacific Coast Agents. Monadnock Bldg.. San Francisco. 




