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Blast Furnace Capacity 
A good deal has been said from time 

to time of the great increase in iron¬ 

making capacity in the last five years, 

and some rather extravagant estimates of 

the possible make of pig iron in this 

country. These may be corrected by the 

definite figures presented by the Ameri¬ 

can Iron & Steel Association in its final 

report. According to these there were 

on the lists of the Association on Nov. 

30, blast furnaces having a total rated 

capacity to make 42,893,000 tons of pig 

iron yearly; but of these 43 stacks, rated 

at 1,766,000 tons, have been long idle, 

and it may be fairly assumed that few, 

if any, of these will ever go into blast 

again. Most of them are unable to oper¬ 

ate at a profit—some not at all—owing to 

antiquated construction and equipment, 

unsuitable location or other causes. De¬ 

ducting these, we have left furnaces with 

a total yearly capacity of 41,127,000 tons 

yearly. 

Assuming this figure as our total 

present limit, it does not follow that we 

can turn out 41,000,000 tons of pig iron 

in a year. The rating of a furnace is 

usually based on its highest possible or 

actual output in a day or a week. But 

no furnace can run at this highest rate 

for a year continuously, and a deduction 

of somewhere between 5 and 10% must 

be made from the maximum daily make 

X 365 to get at the real capacity. More¬ 

over, a blast furnace cannot run indefi¬ 

nitely, and in practice a certain number 

must always be out of blast for relining 

or other repairs. The time for blowing 

out is usually postponed as long as pos¬ 

sible, but it is sure to come. It is proba¬ 

bly safe to assume that from 15 to 20% 

of the stacks must be under repair, even 

when demand for iron is heavy and there 

is a motive for making the idle time as 

short as possible. Putting these two to¬ 

gether, it would seem that the actual 

make of iron at the present time could 

not exceed 32,000,000 to 33,000,000 tons 

a year. According to the most reliable 

figures, we were running at the rate of 

32,000,000 tons of iron yearly on Dec. 1; 

and our make for 1912 will not be far 

from 29,600,000 tons. It may be added 

that the new furnaces now under con¬ 

struction will have, when completed, a 

capacity of about 1,500,000 tons, so that 

the capacity next year will be approxi¬ 

mately 34,000,000 tons. 

A different cause limits at the present 

time the increase of active furnace ca¬ 

pacity, and that is the supply of coke. 

The quantity of iro'n made with anthracite 

and raw bituminous coal is very small; 

adding that made with charcoal and we 

find that coke is the fuel used for fully 

95% of the iron made. The coke plants 

at present are being worked very nearly 

to their full capacity with the labor 

attainable, and no early increase is in 

sight. Next year several large byproduct 

plants will go into operation, but until 

that time no large increase in ironmaking 

is possible. 

“Blue Sky” Legislation 
At a recent meeting of an association 

of investment bankers in New York, there 

was considerable discussion of the so 

called “blue sky” legislation for the pro¬ 

tection of investors against wildcat pro¬ 

moters, and the opinion was expressed 

that laws imitating that of Kansas will 

probably be passed, sooner or later, in 

most of the states. While it is recog¬ 

nized that the intention of such legisla¬ 

tion is beneficent, there is a feeling that 

the plan that is now being commonly pur¬ 

sued is not only inadequate, but also may 

become as great an evil as that which it 

is sought to correct. 

The matter of preventing swindling 

stock-selling schemes is extraordinarily 

difficult, as the Government has found 

out in its actions against the gentry en¬ 

gaged in that business who have been 

arrested and put on trial. The defense 

Is always, of course, that their promoters 

“thought” their schemes were good and 

would turn out to be bonanzas and would 



1204 THE ENGINEERING AND MINING JOURNAL Vol. 94, No. 26 

pay the big dividends promised. In other 

words, they were not pickpockets, but 

simply members of the Col. Seilers’ 

family. 
The prosecution has to prove a wilful 

attempt to defraud. In the cases of the 

gold-brick man who gilds a bar of lead 

and sells it to the hayseed, or of a Jerne- 

gan who dons a diver’s suit and salts his 

submarine gold collecting plates, there is, 

of course, a prima facie intention of 

fraud. But in the ninety and nine cases 

of wildcat-company promoters, the guilty 

knowledge is buried in their own brains, 

many of their figureheads are dupes, and 

legal proof is often difficult to obtain. 

The suckers and gudgeons bite, and the 

lawyers for the defense try to make out 

with straight faces that they had a run 

for their money, while everybody of ex¬ 

pert knowledge knows that the schemes 

were fraudulently conceived and never 

had any legitimate chance. In this con¬ 

nection, let us suggest to judges and law¬ 

yers that they exercise a little commo^ 

sense; so far the juries have displayed 

that quality in an admirable way. The 

jurors are not responsible for the long- 

drawn out trials. 

Candle Fires 
The fire recently started in the Stew¬ 

art mine of the Anaconda company, 

which fortunately is well under control 

and will not result in any great damage, 

is supposed to have been caused by a 

careless miner leaving a burning candle 

when he went off shift, although there 

is no positive proof that this was the 

cause. However, fires frequently are 

started in this way in the Anaconda mines 

and the company tries to prevent them 

by sending inspectors, commonly referred 

to as “fire bugs,” through the stopes after 

the men have left. 

This experience draws renewed atten¬ 

tion to the danger in leaving burning 

candles in a mine, especially one that is 

timbered and is dry, although there may 

be the danger of igniting combustible 

rubbish and creating a suffocating fire in 

almost any mine. That terrible fire in 

the Belmont mine, at Tonopah, Nev., on 

Feb. 23, 1911, which caused the death of 

17 men, was undoubtedly started by a 

lighted candle being left on a pile of mine 

timber in a winze. Mining rules covering 

this particular kind of carelessness can¬ 

not be made too strict, nor should any 

inspectoral precautions be neglected. 

Reforming the Patent System 
In view of the extensive agitation for 

radical changes in the patent system of 

the United States, in connection with 

which several bills affecting and greatly 

modifying the patent system are now 

pending in Congress, the board of direc¬ 

tors of the American Institute of Elec¬ 

trical Engineers has adopted resolutions 

urging that Congress provide for a com¬ 

mission, composed of independent, com¬ 

petent men of such national standing as 

will com.mand the respect of the whole 

country, to hold public hearings, to make 

a thorough and careful study of the pat¬ 

ent situation, and to report about it to 

Congress. It is further urged that the 

present system be let alone until such a 

commission has been appointed and has 

reported. 

These recommendations, we think, em¬ 

body common sense. Unfortunately, that 

is a commodity that Congress does not 

like. The attitude of Congress toward 

commissions of experts is very much like 

that of the devil toward holy water. Con¬ 

gress infinitely prefers committees of its 

own, headed by a Stanley or a Pujo. 

Should members of Congress be deprived 

of the opportunity to sit in the spotlight? 

Oh, never! 

The Geological Survey Wants 
a Building 

Director George Otis Smith recently 

appeared before the house committee on 

public buildings and grounds at Wash¬ 

ington and made a vigorous argument for 

a new building to house the Geological 

Survey and the Bureau of Mines. The 

work of both of these organizations is 

seriously handicapped by inadequate 

quarters, and as we have previously 

urged, they should be granted a building 

fitting their needs and commensurate 

with the importance of the mineral re¬ 

sources of this country. The valuable 

records of the Survey should not be left 

in their present unsafe repository, nor 

the Survey further hampered in its work 

by inadequate facilities. 

We hope that Congress will give earn¬ 

est consideration to this reasonable re¬ 

quest. There is more legitimate need 

for a proper geological and mining build¬ 

ing in Washington than there is for many 

of the ornate post-office buildings that 

are erected in the several congressional 

districts. 

The Steel Statistics 
The service which the American Iron 

& Steel Association has for many years 

rendered to the iron and steel trades ends 

this week with its transfer to the new 

Statistical Bureau of the American Iron 

& Steel Institute. The institute manage¬ 

ment has wisely decided to retain the ex¬ 

perienced statistical staff of the asso.. 

elation in the new bureau, and will also 

take over all the records and documents. 

The year that is about to close has 

been a prosperous one for the mining in¬ 

dustry. The shipments of iron ore from 

the Lake Superior region have been the 

largest on record. The coal miners have 

been pressed hard to meet the demand 

for their product. The prices for copper 

and zinc have ruled high. Silver has 

also been high, according to recent stand¬ 

ards for that metal. Lead is the only 

metal for which a high price has failed 

to rule throughout the year. 

New methods of mining, the employ¬ 

ment of new mechanical agents, etc., have 

introduced new hazards to life and limb. 

For example, there are now numerous 

fatalities resulting from men coming into 

contact with electrical wires. The most 

prolific single cause of mining accidents 

is still, however, “falls of roof,” and this 

is the hardest thing to guard against by 

written rules. The only safeguards are 

good foremen, eternal vigilance and com¬ 

mon sense. In the exercise of the last 

the miner must participate as well as his 

superiors. 

The German government plan for a 

state controlled company to monopolize 

the sale of oil in the Empire seems to 

be meeting with strong opposition in 

the Reichstag. Recent advices are that 

it is attacked by some strong interests 

and may not be adopted at all, unless in 

a much modified form. 

In its next issue, the first of 1913, 

the Journal will appear in a new dress. 

The type will be larger and more easy 

to read and we shall return to the two- 

column measure, which was the form of 

our pages previous to 1902. 

The annual statistical number of the 

Journal, reviewing 1912, will be the 

issue of Jan. II, 1913. 
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By the Way 

At the last meeting of the stockholders 
of the Cape Copper Co., it was stated 
by the chairman that the Tilt Cove mine, 
Newfoundland, is now practically ex¬ 
hausted. Thus passes a famous old 
mine, never a large producer but al¬ 
ways an interesting one. 

Among the witnesses recently called 
in the case of A. L. Wisner & Co. was 
“A. T. Van Sickle, a mining expert and 
stock salesman, formerly in the employ 
of that firm.” At first glance this com¬ 
bination of avocations struck us as pe¬ 
culiar, but after a little reflection we 
thought that it might exist even in the 
halls of the mighty. 

To the Minesota mine, Ontonagon 
County, Michigan, belongs the credit for 
having produced the largest mass of na¬ 
tive copper found in the Lake Superior 
copper country. Its greatest length was 
46 ft., the greatest breadth 18^ ft. and 
its greatest thickness SV2 ft. Its weight 
was over 500 tons, says A. H. Meuche, in 
a publication of the Michigan Geological 
Slavey. To cut up this one trass took 
20 men over 23 months. 

Now we are beginning to hear the 
reiteration of the old, old remarks of a 
certain school of economists that a re¬ 
duction in the price of copper would be 
of no interest to consumers; that the lat¬ 
ter would as lief pay a high price as a 
lower one, etc. Also there comes the 
gossip that the Department of Justice is 
investigating copper conditions, that it 
plans to ascertain whether there is a 
conspiracy on the part of producers to 
hold metal off the market and keep prices 
at a level which acts virtually as a re¬ 
straint of trade. Of course, the Attorney- 
General cannot prove anything of this 
sort any more than he can about anthra¬ 
cite. Yet in both cases, the unanimity 
with which it is considered that the 
price of the commodity ought to be a 
certain specific thing is interesting. Also 
interesting are the explanations of the 
copper producers. A few weeks ago there 
was no open market, no copper obtainable 
at anything less than the pegged price 
except from “second hands,” junk dealers 
and other guerrilas. Now, we are gravely 
offered the news that “There has been no 
concerted action on the part of the pro¬ 
ducers to maintain any price. In fact, 
sellers of more than 200,000,000 lb. an¬ 
nually have been cutting \inder the higher 
price level and securing some small busi¬ 
ness” ! 

The “Luminator” process applied to 
cyanidation appears to be covered by the 
patent of Gaston Jacquier. As we under¬ 
stand it, aluminum sheets are suspended 
in a tank at right angles to the magnetic 
needle, and immediately after a clean¬ 
up the precipitated solution is run into 
the tank. It must be verified each day 
by compass that the aluminum sheets are 

at right angles to the earth’s magnetic 
field, and there must be sunlight present. 
In 24 hr., “all the gold and silver con¬ 
tained in dissolution are precipitated on 
the sheets in a pure state.” The plates 
are taken out and cleaned, then put back. 
In three or four days more the zinc or 
copper present deposits “on the sheets as 
a white and chemically pure crystal” 
(what salt of copper is this?). The 
aluminum is not corroded. We under¬ 
stand Mme. Curie is unable to explain 
what part the orientation of the plates 
plays; Madame Curie is miles ahead of 
us, as we are in the dark on at least five 
other points. 

During the fire in the Homestake mine, 
in the Black Hills of South Dakota,* all 
possible data bearing on the subject of 
fires and gases were collected with the 
hope of utilizing some of them which 
would aid in mastering the flames. About 
the large opencut in Lead, it was noticed 
that smoke and gases were filtering out 
of a great number of seams and cracks, 
and in order to determine the nature of 
these fumes, two chemists from the 
Homestake assay office appeared one day 
on the scene armed with bottles, rubber 
hose, etc., and a’small suction pump. They 
proceeded to rig up the pump, connecting 
the suction through a piece of rubber 
hose into one of the cracks from which 
fumes were arising, and began to pump 
the gas into the bottles. Two Cornish- 
men were standing near, interested spec¬ 
tators of the proceeding. As the opera¬ 
tion of pumping commenced, one of them 
turned to his companion and said, dis¬ 
gustedly: “’Ell, I w'onder if ’em blewddy 
fools theenk ’ee can poot out fire with 
that ’ing.” 

That a chemical process should under¬ 
go five distinct evolutionary steps was 
claimed by Jasper Whiting, in a paper 
before the Congress of Applied Chemis¬ 
try. These steps (which might well ap¬ 
ply to any new process or device) are: 
The beaker or laboratory stage; the 
small-sized unit; the life-sized unit; the 
semi-commercial plant; the commercial 
plant. In the first stage only the techni¬ 
cal side of the problem should be at¬ 
tacked, but this should include a study 
of competing conditions of one’s own 
process, whether the raw materials can 
be had at a reasonable price in large 
quantities, and whether there is a per¬ 
manent market. In the small-sized-model 
stage, the process should be worked in 
a variety of ways and an attempt made 
to learn the best conditions of operation. 
In the third stage tjie chemist should call 
an engineer into consultation, and neglect 
of this has wrecked many processes. The 
temptation is to hurry too greatly in this 
stage, and the first life-sized unit should 
be worked with for months, until all its 
troubles, both cumulative and otherwise, 
are known. When this stage is about 
80% complete is the time to apply for a 

patent. In the step to the semi-commer¬ 
cial plant will come the change from 
skilled labor to ordinary, and the fool¬ 
proofness of the apparatus will be tested, 
also the relationship of the separate op¬ 
erating units. Financing must also be 
considered at this stage. The commercial 
plant should, as far as possible, be laid 
out in sectional units, and one built and 
operated first. If this goes well the rest 
is easy. 

The Temiscaming & Hudson Bay com¬ 
pany, at Cobalt, has just paid its 43d 
dividend. The history of this mining com¬ 
pany is little short of romantic. Few com¬ 
panies in fiction or on the stage have been 
more successful. It has returned to 
date $1,684,137 on an investment of 
$7761. During the last three or four 
years, the company has been paying 
2400% per year, the returns during the 
last fiscal year being 2700%. In 1903 
the Temiscaming & Hudson Bay Min¬ 
ing Co., Ltd., was formed by a number 
of New Liskeard townsmen who be¬ 
lieved from reports brought down from 
the north by Indians, fur traders, and 
lumbermen, that there were valuable 
mineral deposits in the then unexplored 
Larder Lake district; a number of 
claims were staked and some work done. 
With the advent of the railroad in 1904, 
came the discovery of silver at Cobalt, 
and the company’s prospectors were im¬ 
mediately sent south to the new field 
where they staked eleven claims. The 
first valuable vein was opened on what 
later became the Cobalt Silver Queen 
property, and in 1905 the company was 
able to declare a dividend of 200% from ' 
shipments of ore made on this property. 
This portion of the company’s property 
was sold the next year for $810,000. 
Meantime, development work was active¬ 
ly conducted on other claims owned by 
the company, and in the spring of 1907 
a rich shipment of high-grade ore was 
made from the North claim on the 
shore of Sasaginaga Lake; from this 
property the company has been shipping 
ever since. When the company was 
first formed it was capitalized at 25,000 
shares at $1 each, of which 7761 shares 
were issued and paid up. Owing to the 
richness of the ore found in these prop¬ 
erties. no further capital subscriptions 
were ever required. Thus on less than 
an initial expenditure of $8000, nearly 
$2,0(X),000 have been returned to its 
stockholders, and the company still has 
important reserves. Originally all this 
stock was held in New Liskeard, but as 
its value was recognized, it became 
scattered and though more than one- 
half the stock is still held by the origi¬ 
nal New Liskeard subscribers, shares are 
now held in all parts of Canada and the 
United States, and even in England, 
France and Belgium. The company still 
holds nine claims at Cobalt and has 
since acquired five at Gowganda. 
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Correspondence and Discussion 
Views, Suggestions and Experiences of Readers 

Canadian Feldspar Shipments 
In the Journal of Dec. 14, 1912, p. 

1148, in connection with the announce¬ 
ment of a shipment of ground feldspar 
from the Parham feldspar mine, in 
Frontenac County, Ont., occurs the state¬ 
ment that this is said to be the first feld¬ 
spar mined in Canada. This is, of course, 
merely a case of Homeric nodding. The 
error is presumably that of your corre¬ 
spondent, for the fact is quite to the 
contrary. 

Feldspar has not only been mined for 
many years in Canada, but one of the 
moving causes of the extended recon¬ 
naissance of Maine’s feldspar deposits 
conducted by the Federal Bureau of 
Mines during the last summer was a de¬ 
sire to extend the domestic production, 
if possible, so that local producers might 
supply the demand now filled by com¬ 
paratively heavy importations from 
Canada. Bedford, Ont., has been a heavy 
producer for years, its shipments to 
Trenton, N. J., consumers as long ago as 
1901, running as high as 4000 tons in a 
single quarter. The Bedford spar is a 
red orthoclase, containing little or no iron, 
despite its color, and calcining to perfect 
whiteness. 
' C. Vey Holman. 

Rockland, Maine, Dec. 16, 1912. 

Who Is a Mining Engineer? 
Mark R. Lamb’s formula for deter¬ 

mining the Relative Location of a mining 
engineer has been tested by application 
to the life lines of a number of my ac¬ 
quaintances. Some of the cases worked 
out well, but others were found which 
could not be made to check with the 
known conditions, and I have finally dis¬ 
covered the reason. Before going farther 
I will state that I am prepared to furnish 

•the affidavit required by Mr. Lamb that I 
have not yet determined my own Rela¬ 
tive Location. 

A Quick Acting Tongue the Engineers’ 
Friend 

The chart still lacks one vital factor: 
namely, a scale of the Use of Language. 
It may be called by several different 
names, as the Scale of Eloquence, the 
Gift of Gab, or the scale of Verbal Per¬ 
suasion. A little study will soon convince 
the observing student that this factor 
is not covered by either Publicity or Tact 
or Specialization or by any combination 
of these scales. Moreover, it is distin¬ 
guished by being a native endowment; 

while, as Mr. Lamb admits. Publicity may 
be attained by extra work, and Specializa¬ 
tion is largely dependent on outside in¬ 
fluences. And Tact can only go as far 
as making a man keep silent and does 
not alone help him to put up a good talk 
when that is the particular thing needed. 
Good talkers, even more than poets and 
singers, are bom, not made. The Social 
scale suggested by your correspondent 
from Missouri (Eng. and Min. Journ., 
Nov. 30, 1912). would come nearer cover¬ 
ing this factor than any line on the chart 
and yet that does not reach this all im¬ 
portant factor. 

Without a well developed gift of gab 
what benefits could be derived from a 
Boston or a London experience? And I 
never heard of an engineer reaching the 
“Private Car” without ample endowment 
in the line of the use of -language. Re¬ 
ferring to the frequently heard saying 
that if you have anything to say you can 
always find words to express it, we should 
remind ourseives that it is only smooth 
talkers who make that remark. It is use¬ 
less to object that the success of a smooth 
talker is not “as an engineer.” It cer¬ 
tainly belongs to his rating in a more 
vital way than does Publicity. 

“Gold Bricking” a Paying Art 

Actual examples will serve to make the 
case clear. A mining engineer that I 
knew was employed to make a survey for 
an important underground connection. 
The work did not connect. The mistake 
cost the mine about $6000. An ordinary 
engineer would have been fired instanter 
or made to pay the loss. Everyone in 
that community knew of the general care¬ 
lessness and unreliability of this engineer 
—everyone excepting the employer. He 
was a little suspicious at first but our 
good talker engineer kept close to his 
ear and not only persuaded him that 
someone else was to blame but that the 
distorted work would eventually benefit 
the mine. Marvelous, but true! 

Another case: A well known high- 
priced engineer made a mine examination. 
One of the features of the elaborate re¬ 
port was a lengthy assay list accompanied 
by charts showing the location of the 
samples; but there was nowhere, either 
in the text or on the plat, a figure to 
show the width of the ore taken for a 
sample. A subsequent examination of 
the engineer’s field notebook showed that 
he had never measured the widths of his 
samples. Impossible! you say; how could 
he have made up his report? But he did; 

and afterward he talked with his client 
so fluently that he forgot all the little 
details of the written report and believed 
that he had received one of the most 
valuable reports ever made. 

Another case showing the effect of a 
lack of conversational power: A com¬ 
petent young mining engineer sampled a 
mine, taking cuts of the vein at the backs 
of the drifts and also from the floors. 
His report was disappointing to the ven¬ 
dor, who was a fluent talker and went to 
the client and explained that his engineer 
was incompetent because he had not cut 
the samples in a complete ring around 
the drift, including the walls as well as 
the vein. In vain the engineer tried to 
explain that samples thus taken would 
have given even lower values than shown 
by the returns. He was a slow talker, 
poor fellow, the vendor won the day. 
Unheard of you say, that any man with 
the good judgment to employ an engineer 
would not take his advice! But truth is 
stranger than fiction! 

We call upon Mr. Lamb to put the new 
scale on that chart. To illustrate the ab¬ 
solute necessity and unquestionable ap¬ 
plication of this factor it may be observed 
that the line, properly placed, will be so 
adjusted that a high value on this scale 
when coordinated with even one of the 
lower numbers on the Specialization 
scale, “Machinery Salesman,” for ex¬ 
ample, will give a high result on the 
“Money” scale. And so on. It is evi¬ 
dent that this scale must have a below 
zero graduation to accommodate those 
who talk too much. 

H. W. B. 
Denver, Colo., Dec. 14, 1912. 

Overload Alarm for Dorr 
Thickeners 

The spring-alarm connection on Dorr 
thickeners, described in the Journal of 
Dec. 14, 1912, p. 1123, is furnished by 
us regularly when desired and was not 
put on by the Blue Flag company, as 
might be inferred from the article. 

We have now changed our method 
somewhat and instead of this device are 
using the pressure of the worm shaft 
on the button at the end of the shaft to 
indicate the overload in the same way. 
This allows the alarm bell to be placed 
in any part of the mill desired; also a 
number of thickeners may be connected 
up with one bell. 

The Dorr Cyanide Machinery Co. 
Denver, Colo., Dec. 19, 1912. 
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Photographs from the Field 

Smuggler-Union*Stamp and Concentration Mill and Cyanide Plant at Pandora, Near Telluride, Colo. 

Smuggler-Union Mine in the San Juan District, Colorado 

i. 



1208 THE ENGINEERING AND MINING JOURNAL Vol. 94, No. 26 

Concerning the Patenting of 
Borax Claims 

Washington Correspondence 

Senator Massey, of the Committee on 
Mines and Mining, has submitted to the 
Senate a report in favor of his bill pro¬ 
posing to change the laws regarding pat¬ 
enting claims for borax on public lands. 
He said that, owing to the nature of the 
deposits of borax, uncertainty as to titles 
has resulted because of the doubt as to 
whether the land should be or should 
have been acquired as a placer or as a 
lode. This* uncertainty has already led 
to litigation. 

Originally the ruling of the Land Of¬ 
fice was that a mineral deposit not metal¬ 
liferous could only be acquired under the 
placer laws. This construction has in re¬ 
cent years been reversed by the Land 
Department, and the weight of the opin¬ 
ion of text writers on mineral law has 
been given against this ruling and some 
of the courts have rendered decisions 
contrary to it. It has not been finally de¬ 
termined, however, by the United States 
Supreme Court which of these construc¬ 
tions was right. The earlier interpreta¬ 
tions may be the final interpretations of 
the law. In every instance where Con¬ 
gress has specifically determined as to 
any particular character of mineral de¬ 
posit it has specified the placer law as 
applicable to nonmetalliferous minerals. 

New York Section, 

A. I. M. E. 
One of the most successful meetings of 

the New York Section of the American 
Institute of Mining Engineers was held 
in the Engineering Societies Building on 
Dec. 20, when Dr. Alfred E. Barlow, 
president of the Canadian Mining In¬ 
stitute, presented a paper on “The Silver- 
Nickel-Cobalt Deposits of Cobalt, Ont.” 
Doctor Barlow’s paper was a comprehen¬ 
sive review of the mineralogy and 
geology of this famous silver district, and 
the statistics of production and present 
treatment methods were also reviewed. 
Numerous maps and lantern slides were 
offered, illustrating the features of the 
district; also typical specimens of the 
ores. 

The discussion following the lecture 
was especially interesting and was par¬ 
ticipated in by Prof. William Campbell, 
George M. Colvocoresses, Louis V. 
Emanuel, John Wellington Finch and 
John M. Clark, K. C. Professor Camp¬ 
bell presented a series.of slides illustrat¬ 
ing the order of mineral formation, which 
in the ores examined was as follows: 
smaltite, niccolite, chloanthite, calcite, 
argentite, native silver and native bis¬ 
muth. One of the curious facts illus¬ 
trated in several of these slides was a 
“rosette” of smaltite surrounding a ker¬ 
nel of native silver. Mr, Colvocoresses 

discussed Gowganda, Montreal River and 
other neighboring districts comprising the 
same general geological formations as 
exist at Cobalt; in this area of 2000 
square miles, about 500 veins have been 
discovered, but only six were important 
producers. The production from Cobalt 
has been about 150,000,000 oz. of silver, 
w'hile the remainder of the area has pro¬ 
duced only about 5,000,000 oz., he said; 
most of the productive veins were in the 
diabase. Mr. Clark wittily discussed legal 
matters relating to the Cobalt district and 
pointed out the differences between the 
Provincial legislative powers and those 
of the states. He also referred incident¬ 
ally to the discovery of nickel in the 
Cobalt district in 1892 and to the in¬ 
vestigation made to determine if “another 
Sudbury” had been discovered. 

At the close of the formal part of the 
meeting. President Kemp moved a vote 
of thanks be extended to Doctor Barlow 
fof his illuminating discussion of the 
genesis of the Cobalt ores; he said, how¬ 
ever, that a neighbor at dinner the pre¬ 
vious evening had commented on the 
fact that he had heard a great deal about 
the Genesis of veins, but that his experi¬ 
ence had been principally concerned with 
the Exodus of veins. 

Cobalt Steel to be Studied 
Special Correspondence 

The Mines Branch of the Canadian De¬ 
partment of Mines has undertaken an im¬ 
portant investigation with a view of utiliz¬ 
ing the cobalt contained in the ores mined 
for silver in the Cobalt area, much of 
which now goes to waste on account of 
the limited market for this metal. Cobalt 
resembles nickel in many of its prop¬ 
erties, and it is thought that it may per¬ 
haps be substituted for nickel in steel 
alloys. 

The services of Dr. Herbert T. Kalmus, 
formerly of the Massachusetts Institute 
of Technology, have been secured to con¬ 
duct an exhaustive investigation as to 
the availability of cobalt as a steel alloy 
in place of nickel, arrangements having 
been effected with the Kingston ’School 
of Mining. 

Pyrene Fire Extinguisher ^ 
The installation of 300 Pyrene fire ex¬ 

tinguishers at the Anaconda mines in 
Butte recently, led to the Journal’s rep¬ 
resentatives being present at some demon¬ 
strations of the machine. The extinguisher 
consists of a small brass body holding 
one quart of the extinguishing fluid, and 
fitted with a small interior force pump, 
capable of throwing the contents about 
30 ft., but usually most advantageously 
used at distances of six to 10 ft. The 
fluid contained boils at about 197“ F., 
forming a blanket of incombustible gas 
over four times as heavy as air. The 
liquid and the gas are both nonconductors 

of electricity, so that it is possible to 
strike and break an arc of any magnitude, 
without danger to the, operator. 

The tests witnessed were: Gasoline 
spilled on a floor and iginted; gasoline 
burning in buckets; burning acetylene 
generated from carbide and water; acety¬ 
lene and gasoline; cotton waste saturated 
with oil; excelsior wet with gasoline; and 
fires made with excelsior, waste and kind¬ 
ling inside wooden boxes. In every case 
the fire was .extinguished by a portion of 
the contents of a one-quart extinguisher 
in a few seconds. The application to 
carbide, gasoline and electric short-cir¬ 
cuit fires, which are either spread or in¬ 
tensified by water, is especially important. 

Of course. Pyrene, or any other ex¬ 
tinguisher will not replace the fire de¬ 
partment. A big fire needs big apparatus. 
But there are a few critical seconds when 
every fire is small, and during this pe¬ 
riod Pyrene will put it out. 

Brazilian Iron Negotiation 
An international corporation with a 

capital of $100,000,000, having for its 
object the acquisition and exploitation of 
coal and iron deposits in Brazil is pro¬ 
jected, according to London advices. The 
Rothschilds, the Barings, Sir Ernest Cas- 
sel and a group of American bankers are 
reported interested in the combination. 

The Itabira Iron Ore Co., Ltd., which 
owns mines in the district of Itabira in 
Minas Geraes, Brazil, is closely connected 
with the operation. The Itabira company 
owns the mines while the railroad and 
port are controlled by other interests. So 
far mining has not been practicable, 
owing to the heavy shipment costs, but 
with the mines, railroad and port all 
under one management, the outlook 
would be changed. 

Price of Boron Suboxide 
It is announced in The Brass World, 

October, 1912, that boron suboxide, to 
use in making sound copper castings, is 
obtainable from the General Electric Co. 
at $2.50 per lb., and that one pound will 
deoxidize 100 lb. of metallic copper. As 
remarked earlier in the Journal, the pro¬ 
cess seems to be a long way from sup¬ 
planting the old wood poles in cathode 
melting, whatever may be its merits in 
the production of small castings for elec¬ 
trical purposes. 

Magnetic Permeability of 
Iron Minerals 

According to a table given in Echo des 
Mines, Nov. 11, 1912, the iron minerals 
have the following magnetic permeability: 
Metallic iron, 2.163; magnetite, 1.467; il- 
menite, 1.287; pyrrhotite, 1.078; hematite 
(red), 1.025; spathic iron ore, 1.022; 
brown hematite, 1.010; iron pyrites, 1.002. 
Only magnetite and ilmenite of the ores 
are truly magnetic in the ordinary sense. 
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Obtaining 
It is a noteworthy fact that the manu¬ 

facturing enterprises of the world at 
large have assumed enormous pro¬ 
portions in the last decade. Aside from 
purely economic conditions this state of 
affairs is mainly due to the elimination 
of destructive competition, the standard¬ 
ization of ouQ)ut and the use of efficient 
power and labor-saving devices. 

Indeed the latter two factors claimed 
our greatest interest, because through 
employment of skilled labor in its broad¬ 
est sense, from the college-bred manager 
and his engineering staff to the workman 
who keeps a special machine tool sup¬ 
plied to its capacity of output, the great 
savings in cost of production are 
effected. This fact is so well recognized 
that today the mining industry, which 
has been so notoriously marching in the 
rear, is beginning to appreciate the effect 
of technical management in decreased 
costs, increased production and improved 
labor conditions. 

Mining Costs Are 70% Labor 

When it is considered that in mining 
operations proper, the cost of labor is 
about 70% of the total cost, it is evident 
that every progressive company must 
make intelligent efforts to reduce this 
cost to a minimum. This end may be 
attained through several methods, some 
or all of which will lead to better results, 
according to local conditions. 

The simplest unit of cost comparisons 
may be stated to be the cost per ton of 
rock hoisted. This factor depends only 
on two variables: Efficiency of labor, 
and cost of supplies which includes 
power. It may be proper to base costs 
on the refined output which is sold and 
on which the profit or loss directly de¬ 
pends. This cost includes three variables, 
the third being the physical condition of 
the raw material to be extracted and the 
variations in selling price. 

Mine costs in their fundamental form 
may be classified as follows: Cost 
equals labor, 70%, plus supplies (power 
etc.) 30%. Evidently the largest saving 
can be effected in the largest item of 
cost, labor. In the majority of mines the 
labor required underground maybe stated 
to be: Breaking of ore and rock; handling 
of broken ore and rock; tramming and 
storing of broken material; foading into 
pockets and hoisting devices. All other 
items of labor, such as track extensions, 
repairs to tracks, pumping, timbering, 
handling of supplies, underground super¬ 
intendence, etc., are quite constant and 
depend on the character of the rocks, 
position of orebodies and method of 
mining. 

Efficiency 
By Andre Formis* 

Mining costs are 70% labor and 

30% supplies, making necessary 

close attention to the labor prob¬ 

lem. Attention to drilling, 

shoveling, pumping, etc., will 

greatly reduce costs. 

♦Superintendent, Ojlbway Mining Co., 
Ojibway, Mich. 

As an example the analysis of the 
labor required to operate a development 
proposition, employing five drills, the 
Ojibway Mining Co.’s property may be 
quoted. Development is being carried on 
in two shafts. No. 1 shaft is being 
sunk at a depth of about 2050 ft. from 
surface on the angle of the lode which 
is 33° from the horizontal, and in the 
foot-wall trap. Two machines are em¬ 
ployed on two nine-hour shifts per day. 
In this shaft two drifts are being driven 
on the lode at the 1600- and 1700-ft. 
levels respectively, also on two nine- 
hour shifts. In No. 2 shaft a crosscut 
is being driven on the 1900-ft. level in 
the foot-wall trap. 

LABOR REQUIRED FOR SMALL MINE 

Office 
Superintendent, clerk, stenographer and 

supply clerk.S 400 

Underground 
1 mining captain. 13.5 
1 Night boss. 90 

20 Miners (5 machines, two shifts) at say 
$70 per mo.•. 1400 

10 Trammers $60 per mo. 600 
6 Landers (includes two puffer boys). 270 
1 Pump boy. 3.5 
2 Timbermen and tracklayers. 125 
1 Changehouse man. 45 

42. 3100 

Surface 
J Foreman and i master mechanic. 115 

2 Surface labor. 100 
1 Team (hired on contract). 125 
1 Carpenter. 80 
2 Machinists. 120 
1 Blacksmith boss. 68 
1 Blacksmith helper. 48 
2 Hoist engineers.  112 
2 Compressor engineer (electric plant). 140 
3 Firemen (eight-hour shift*. 189 
1 Coal passer and ash wheeler. ,50 

17. 1147 
Total labor. $4247 
Average rate. $2.59 

The Ojibway cost sheet for the month 
of June shows the number of men em¬ 
ployed was 61, at an average rate of 
$2.51, the total labor cost being $4185.42 
which is sufficiently near the estimated 
cost of labor required. It further shows 
that in this case only ithe ‘actually 
necessary labor is being employed, that 
the rates paid are the average prevalent 
in the district. There is no undue 
favoritism shown in any department and 
there are no superfluous positions filled, 

in Mining 
as for instance mining engineer, time¬ 
keeper, day-shift boss or trammer 
boss. The amount of labor being a 
readily determined quantity in every case 
the next step is the investigation of the 
methods wherein labor is used. By far 
the most important is the method of 
breaking the product in place. In other 
wo'rds the miners are the chief item of 
expense. 

Drill Records at Ojibway 

With the minimum amount of labor 
given, methods are devised by which the 
miners’ product can be increased. This 
factor is receiving considerable study at 
this time; thus far good results have 
been shown. The miners’ machine drills 
are being improved materially. In 
medium hard and soft rock a one-man 
piston drill, made by the Ingersoll-Rand 
Co., is being considered favorably by 
some. The piston is 2J4 in. in diam. 
The drill weighs 156 lb. It operates with 
about 90-lb. air ^iressure, delivering 
about 600 blows per min. In certain 
favorable slopes two or three machines 
are used with as many miners and one 
helper between them. He assists in 
setting up and removing the posts and 
whatever scaffolding is necessary. In 
certain localities the hammer stoping 
drill is used, but its application is con¬ 
fined to upward holes and the twisting 
of the steel must be done by the miner, 
sometimes a tedious operation. The 
Ingersoll-Rand Co. is marketing such a 
drill which rotates automatically. Water 
or dry holes are drilled to a depth of 
six to eight feet by one man with good 
speed in medium hard rock. The drill 
steel is the hollow kind with a hexagon 
rosette bit. 

My experience at the Ojibway has 
shown that in the Kearsarge lode at this 
point a fair day’s drilling with a 3j4-in. 
machine is about 34 ft. per shift. The 
machine is the well known Ingersoll- 
Rand R-3 drill, weight about 295 lb. 
400 blows per minute. The one-man 
drill with only one man averages 22 ft. 
per shift and the same drill with one 
miner and boy increased the footage 
to 30 ft. per shift. The small drill needs 
a pressure of 90 lb. air, the larger drill 
works well with 75 lb. of air. With the 
smaller machine a certain increased air 
loss is experienced due to the heavier 
pressure carried, also the compressor 
works at less efficiency. Among the 
comparative drill records now extending 
over 16 months a No. 10-A Fort Wayne 
electric drill has made a good showing. 
The average drilling speed is about 
34 ft. in medium hard ground and with 
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two men. The power cost is only about 
15% of the air cost. In excessively hard 
ground the drill is not effectively used, 
but compares well with the one-man 
drill. These drill tests are not defi¬ 
nitely closed. The drill manufacturers 
appreciate the importance of this matter 
and they make Strong efforts to improve 
their apparatus embodying the various 
principles now in use. The progressive 
policy of the drill manufacturers 
deserves every aid that a mine manage¬ 
ment can give. 

As a matter of fact the air drill is 
used so extensively that it seems a waste 
of time to call attention to one of the 
main features of the machines. ,That is 
the comparatively greater drilling speed 
in wet or water holes, pointed on a 
downward angle if the water supply is 
intermittertt and introduced by hand, or 
at any angle if the water is forced into 
the hole mechanically. It can be dem¬ 
onstrated, however, that the downward 
pointed holes do not break the same 
amount of rock as a dry horizontal hole. 

In fact a material difference in the 
tonnage broken is the direct result of 
changing the dip of the hole to a hori¬ 
zontal position. This is very apparent 
in overhang stoping as illustrated in the 
accompanying diagrams. 

The electric drill makes greater speed 
in horizontal holes, which are self clean¬ 
ing, dry and practically dustless. In 
order to take advantage of this charac¬ 
teristic in drifting, instead of the usual 
downward cutting-in holes, horizontal 
holes were drilled with one set-up of 
the post, a three-foot arm being used 
on the post. The depth of the cut was 
thereby increased from about 4J/2 ft. 
(downward air-drilled holes), to about 
seven feet (horizontal holes) and the 
rock broken was blown beyond the face 
of the drift, allowing the men to set up 
immediately after the smoke cleared. 
With downward air-drill holes the ten¬ 
dency is for, the broken material to pack 
down in front of the face and it must be 
picked and removed by the miners be¬ 
fore the post can be set up again. The 
average drifting per month was thus 
increased from 53 to 70 ft. The cut is 
blasted at one firing with electric fuses. 
The square is then drilled and blasted 
in two rounds with the du Pont first- 
and second-delay fuses, breaking the 
lifters last. The 3-ft. arm was tried 
with the air drills, but the post cannot 
be clamped rigidly enough to withstand 
the great leverage of the heavy moving 
parts. 

Higher Efficiency to Be Sought by 
Faster Drilling 

It is apparent that higher efficiency 
of the most costly part of underground 
expense, namely miners’ labor, must be 

sought through increased product, which 
is derived from increased drilling speed 
and the proper placing of holes in the 
face of stope or drift. It is understood 
that in order to make any material im¬ 
provements here the labor element must 
be handled with justice and fairness. 
It is only proper that the miners receive 
a share of the Increased profit^ be it 
either as bonus or sliding-scale con¬ 
tract. 

This point is well worth the considera¬ 
tion of any engineer or superintendent 
who actually spends a few hours under¬ 
ground each day in an effort to increase 
the output per man and to tune up the 
various operations to their maximum of 
useful effort, aside from creating a 
greater spirit of loyalty to the company’s 
interests by being seen actively interested 
in the welfare of the men. 

Requisites in Economical Tramming 

The next item- of importance is 
tramming. Without respect to the method 
used for tramming, power, animal or 
man, the prime requisite is a good well 
graded track, rails of sufficient section 
to stand the load with but few ties under 
them. Rails should have smooth joints. 

Effect of Different Drilling Methods 

be connected with tieplates and bolted. 
Cars should never leave the track on ac¬ 
count of a poor track. This condition 
is frequently met with and is quite inex¬ 
cusable. Cars are often loaded at the 
heading with the shovel; this is greatly 
facilitated by laying a steel plate on 
the floor before blasting. 

When any considerable amount of 
loosening up of the dirt is necessary two 
men tram about 15 two-ton net loads to 
the pocket or hoisting skip. Forty tons 
is considered a fair day’s work where 
not much selection is necessary. There¬ 
fore the total cost of tramming by hand 
should not exceed 15c. per ton. A mule 
can haul four cars and the cost, includ¬ 
ing the high depreciation, is about 10 
to 12c. per ton. Motive power, air or 
electric, reduces the cost to about 5c. 
per ton. The installation of electric 
haulage depends largely on distance and 
quantity of material to be hauled per 
level, in other words, permanence, cost 
of power and adaptability. Whatever 
system may be used, loading from pock¬ 
ets or shoveling from the floor, a greater 
quantity is handled over good tracks. 

The cost of timbering is next in im¬ 
portance in many mines. It depends on 

the method of mining, the base of sup¬ 
plies and the deterioration. 

Determining the Method of Mining 

It is important to determine early in 
the life of a mine what system of min¬ 
ing will be the most economical, con¬ 
sidering a reasonable extraction with 
low mining costs and safety of openings, 
necessity of filling mined-out portions 
or caving, etc. An important consider¬ 
ation is the possibility of mining out the 
ores from the boundary lines first and 
then back toward the shafts, thus sav¬ 
ing perhaps heavy timbering costs. The 
caving of worked-out portions relieves 
the hanging over adjoining stopes, avoids 
maintenance of heavy ground and adds 
to the safety of other openings. 

There is another method of mining 
which has been used in one of the 
mines on the Marquette range. It con¬ 
sists of raising in ore on the foot wall, 
widening the raise fan-shaped, drilling 
long holes into the ore in the hanging 
and thus blasting vast masses of ore 
with but little drilling. The falling ore 
breaks itself up on reaching the foot 
wall and is then handled into cars at 
the mouth of the raise. Low costs 
were obtained with satisfactory safety 
to the men. It may be well to state 
that intermediate raises were left un¬ 
touched and thus formed traveling roads 
for the men to the heads of these stopes. 
The ore in these pillars was the last to 
be removed. 

Pumping Economies 

Costs of pumping are large in many 
minjs, owing to depth and heavy flow 
of water. Steam-driven crank-and-fly- 
wheel, compound pumps are used with 
good economy; the steam pipes in shafts 
must be well protected from water. I 
recollect a Western mine where I was 
told that the pumping costs were high, 
the steam lines to the pumps in the 
shaft were unprotected from water as 
well in the drifts down to a winze. It 
was difficult to see on account of the 
steam vapor and in the winze the heat 
was stifling. In this case a motor- 
driven unit would have saved nearly 
one-half of the steam cost and probably 
increased the efficiency of the men one- 
third. 

For discontinuous pumping of small 
amounts of water the electric motor is 
not surpassed. There is no peak load, 
no freezing air valves or extravagant 
use of compressed air. At the Ojibway 
ordinary triplex pumps belted to motors 
are installed certain distances apart 
which correspond to about 200 lb. 
pressure per sq.in. at the pistons. 
Seventy-five gal. per minute are pumped 
from sump to sump, the lowest 
drift having a temporary air pump 
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which collects the water below the last 
permanent electric pump. One boy on 
day shift pumps out sump after sump. 

It would take considerable time to 
follow the lesser steps of operations 
that make up the total cost of production. 
In each case the treatment of every item 
should be thorough. The resulting 
economies will amply repay any effort 
made in this direction. Last but not 
least, a system of cost records should 
be used on which a clear statement of 
results can be read. A comparative cost 
sheet with enough divisions of operations 
is quite comprehensive. Each class of 
operations is divided into labor, supplies, 
total cost, cost per ton, decrease or in¬ 
crease per ton as compared to the pre¬ 
vious month. Explanations of one cent 
difference or over should be made by the 
engineer in charge. Any undue variation 
perhaps in methods or tonnage produc¬ 
tion will be apparent at once. 

Under the head of supplies a close 
check on the materials on hand in the 
warehouse should be kept in order to 
eliminate leaks. A classification on 
loose cards showing each item in stock, 
with purchase price, freight and cost of 
handling, can be kept continuously up 
to date and thus forms an inventory 
always up to date. This record is valu¬ 
able in case of fire as on this record, 
insurance may be adjusted. 

The foregoing should be an argument 
for the employment of technically edu¬ 
cated, practical mining men, either in 
permanent positions or as consulting 
efficiency engineers. Such men should 
have had varied actual underground 
work for a number of years, they should 
be qualified to direct operations and 
they should be still in the habit of 
keeping in actual touch with the miners, 
the working faces of drifts, stopes and 
shafts. 

Developments at Santa 
Gertrudis 

During the last year The Santa Ger¬ 
trudis Co. vigorously carried on the work 
of thoroughly preparing the mine for the 
economic production of ore. As a result 
there remain, according to the annual re¬ 
port, only the completion of the new San 
Francisco shaft No. 2 and the finishing 
of the new main pump station on the 
18th level to place the property in excel¬ 
lent condition for cheap work. The prin¬ 
cipal problem, thereafter, will be an im¬ 
provement in labor efficiency. The suc¬ 
cess of the plan of establishing a well 
housed laboring community for this pur¬ 
pose was fully proved. 

The development of the 18th level 
from the eastern boundary line westward 
to the San Francisco shaft was completed 
during the last fiscal year, exposing a 
pay shoot for practically the entire length 
of 1800 ft. In direct contrast to the con¬ 

ditions found on the 17th level, the west 
face on the 18th level opposite the San 
Francisco shaft shows good pay ore, in¬ 
dicating strongly a westward extension 
of the oreshoot with depth. The develop¬ 
ment of the 19th level is in its initial 
stage, work being carried on at present 
by drifts east and west from the San 
Guillermo or main hoisting shaft and the 
counter shaft. 

To obtain the best economic results, it 
is the present policy of the management 
to extract all low-grade ore on any one 
level with the high-grade, thereby not 
only making available a large extra ton¬ 
nage, but also decreasing the cost of 
maintaining the level open over a longer 
period of time. 

Report on the Sudbury 
Nickel Field 

Toronto Correspondence 

The summary report of the Mines 
Branch of the Canadian Department of 
Mines for 1911 contains a report by 
Prof. A. P. Coleman on the Sudbury 
nickel field, which, owing to the increase 
in the world’s demand for nickel, of 
which Sudbury furnishes more than 60%, 
is now receiving an unusual amount of 
attention. The older companies are ex¬ 
tending their operations and increasing 
their known ore reserves and new opera¬ 
tors are entering the field. As all the 
known deposits are more or less di¬ 
rectly connected with the basic edge of 
a great synclinal sheet of norite, merg¬ 
ing into micropegmatite. Prof. Coleman’s 
examination was principally concerned 
with this basic edge. 

Victoria Mine the Deepest in Ontario 

The work was begun at the Trillabelle 
mine at the <6outhwest end of the boat¬ 
shaped syncline and carried southwest 
past the Chicago and Sultana mines to 
the Victoria mines of the Mond Nickel 
Co. The mine is working upon two ore- 
bodies of comparatively small horizontal 
dimensions, but of astonishing continuity 
since they have been followed downward 
for 1600 ft. without a break and promise 
to go on indefinitely. Victoria mine is 
by far the deepest mine in Ontario and 
is overpassed by only one or two in 
British Columbia. 

From this point the basic edge was 
followed to the Crean Hill mine belong¬ 
ing to the Canadian Copper Co., where 
interesting relationships are found, since 
the country rock to the south has been 
thrust over the norite along a gently in¬ 
clined fault plane. In this process the 
greenstone of the country rock was 
greatly shattered and ores from beneath 
penetrated all the fissures. It is probably 
owing to this fact that more copper than 
nickel is produced by this mine, an un¬ 
usual feature not observed elsewhere in 

the region except at the old Copper Cliff 
mine. The small, but wonderfully rich 
Vermilion mine lies a short distance 
southwest of Crean Hill. Northeast of 
this point the basic edge has disclosed 
no large orebodies for six miles, at which 
point the Gertrude mine, the property of 
the Lake Superior Corporation, was 
worked some years ago. 

Creighton Mine Furnishes about 
Half the World’s Nickel 

A mile and a half further east is the 
Creighton mine, where a bay of the nor¬ 
ite projects southeast into the country 
rock of granitoid gneiss. The Creighton 
has the richest ore of any large mine of 
the region, and now furnishes about half 
of the nickel of the world. The diamond 
drill has proved that the orebody con¬ 
tinues for a long distance beyond the 
present workings so that there are large 
reserves of ore. 

The next important group of mines is 
on the Copper Cliff offset, including the 
famous Copper Cliff mine. It is more 
than 1000 ft. deep. No. 2, a larger pipe¬ 
like orebody, was being worked a little 
to the north. Farther to the northeast 
the Carson mine, 12 miles from Copper 
Cliff, opened up by the Mond company, 
was producing more ore than the Vic¬ 
toria, and shafts were being sunk on the 
Frood, or No. 3 mine, by the Canadian 
Copper Co., and on the Frood extension 
by the Mond Co. Diamond drilling has 
proved that this long outcrop of ore dips 
toward the basic edge of the norite and 
that the deposit is much the largest in the 
district, surpassing the Creighton in 
quantity, though not equaling it in 
grade of ore. A great fault has shifted 
and fractured the norite and greenstone, 
breaking them into large irregular blocks, 
between which the ore has been de¬ 
posited, the fault plane being nearly 
vertical. Copper ore is unusually abund¬ 
ant, about equaling the nickel in amount. 
Diamond drilling at the Mount Nickel 
mine north of the Frood shows the pres¬ 
ence of a good orebody. 

Old Properties May Become 
Productive 

On what may be called the Eastern 
Nickel Range, two good finds have been 
^ade and diamond drilling has shown 
that some old properties are worth more 
than was suspected. The Whistle mine 
at the north end of the range now being 
developed, has been proved to contain a 
good amount of ore. It has been con¬ 
nected by the Nickel Range Ry. with the 
Canadian Northern system. The Do¬ 
minion Nickel and Copper Co. has un¬ 
dertaken much diamond drilling and de¬ 
velopment on its properties on the 
Northern Nickel Range with encouraging 
results, to insure a plentiful supply be¬ 
fore the erection of a smeltery. Following 
the basic edge of the norite from Bowell 
Township to the region of the Trillabelle 
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mine completes the circuit of the nickel¬ 
bearing eruptive. Along the latter por¬ 
tion, ore has been found at four points, 
but there has been little advance in de¬ 
velopment. The work of the year has 
resulted in a number of changes in the 
map of the nickel ranges, but most of 
them of small extent. 

The results confirm the opinion held 
by geologists and most mining men, that 
the ore deposits are the result of mag¬ 
matic segregation from the norite-micro¬ 
pegmatite sheet with which they are con¬ 
nected. Almost all the development work 
now being done, especially the diamond 
drilling, is closely checked in accord¬ 
ance with the geological principles re¬ 
sulting from this theory, illustrating the 
practical value of the work of the 
geologists who mapped the region. 

Smelters Increase Proportion of 
Green to Roasted Ore 

Advances in the metallurgy of the ores 
are made by the Canadian Copper Co. in 
increasing the proportion of green to 
roasted ore smelted, giving an approach 
to pyritic smelting, in the construction of 
a reverberatory furnace to treat fines and 
flue dust, and in the introduction of im¬ 
mense converters with a basic lining to 
replace the small acid-lined converters. 

The Mond company was constructing a 
new and much enlarged smelter at Conis- 
ton, conveniently placed with good rail¬ 
way connections with their mines.* The 
report concludes with the statement that 
the Sudbury mining district is making 
rapid yet solid advances and bids fair 
to be the most steadily prosperous metal¬ 
mining region of Canada. The peculiar 
character of the orebodies, which follow 
the margin of a great njass of eruptive 
rock, dipping away to unknown depths, 
suggests that mining may follow them 
also to great depths, giving a permanency 
to the camp which cannot be hoped for 
in most other mining regions. 

Detection of Nitric Acid in 
Sulphuric Acid 

The use of diphenylamine in testing 
sulphuric anhydride and fuming sul¬ 
phuric acid for nitric acid is unreliable 
under ordinary conditions, according to 
W. N. Iwanow {Chem.-Zeit., p. 1170, 
1912; Journ. Soc. Chem. Ind., Nov. 15, 
1912), since an acid containing over 20% 
of free anhydride gives a pink to blue 
coloration with this reagent. To test an 
acid containing, say, 30% of free anhy¬ 
dride, it should be first diluted with about 
twice its volume of pure sulphuric acid 
of sp.gr. 1.84, so as to produce approxi¬ 
mately the monohydrate, which gives no 
coloration in the absence of nitric acid. 
The diphenylamine test may be used in 
the absence of nitric acid to give a rough 
estimate of the percentage of anhydride 
in fuming sulphuric acid. 

Rand Mining Notes 

Johannesburg CorrDspondence 

The new 100-stamp mill of the Consoli¬ 
dated Langlaagte mine was started on 
Oct. 1. It has a capacity of 45,000 tons 
per month. The ore reserves in the new 
mine are over 1,500,000 milling tons, as¬ 
saying 8.4 dwt., and in the old mine about 
400,000 tons, assaying 6 dwt. The share 
market is depressed, owing to the Balkan 
war, and the stocks in several mines now 
stand at a figure offering attraction to the 
investor. The general public, however, 
appears to have a vague idea of the short 
life remaining to several of the largest 
producers and the local mining journal 
has recently published some optimistic 
estimates on the subject. 

The Simmer & Jack East mine is one 
of the group of unfortunate deep-level 
mines near Germiston, where the falling- 
off of the grade of ore in depth has been 
so pronounced. It was taken over by the 
holders of about £800,000 first-mortgage 
debentures, and the original sharehold¬ 
ers and the second-mortgage debenture 
holders^have lost all. The mine has been 
sold to the Knights Deep Gold Mining 
Co., which adjoins it and which has a 
joint milling plant of 400 stamps. The 
Simmer East has about a million tons de¬ 
veloped, worth about £1 per ton. The un¬ 
worked ore in the mine, if it can be made 
to yield a fair profit by working the two 
companies together, will be useful in pro¬ 
longing the life of the Knights Deep, 
which by itself has a life much under the 
15 years stated by the Rand Mining Jour¬ 
nal. 

The Consolidated Langlaagte mill has 
to work under the Sunday observance 
law, which prohibits any new mills from 
working for 24 hours on Sunday. It has 
been found that great trouble and loss of 
time are experienced, as the classifiers 
have to be run down clear of sand and 
then filled up again after starting before 
the tube mills get a proper supply of 
sands, making the stoppage a much 
longer one than was anticipated. 

Despite the Balkan war, the govern¬ 
ment is calling for tenders for working 
an area of 2235 claims, or over 1900 
acres lying on the dip of the Brakpan 
mines. The government insists that the 
capital shall consist of £1,200,000 in £1 
shares, of which £650,000 is estimated as 
required for shaft sinking and develop¬ 
ment, and £550,000 for equipment. 

The royalty required varies as the 
ratio working profit bears to the amount 
recovered per ton. If profit is 10% of re¬ 
covery, the royalty is 10%; if 15%, roy¬ 
alty 15%; 25%, royalty 25%; 30%, royal¬ 
ty 30%; 40%, royalty 37.5%; 50%, roy¬ 
alty, 42%. The area lies deeper than 
the Brakpan mines and sinking will be 
more troublesome and costly, owing to 
the presence of Interbedded diabase 
sheets coming eastward from the Rand 

Collieries, Ltd., where they caused ex¬ 
pense and trouble in sinking. 

For the year ended June 30, 1912, the 
Nourse mines crushed 609,250 tons, 
valued at 30s. 6d. with a working cost of 
22s. 6d. and a total working profit of 
£253,233. Ore reserves are 1,969,000 tons 
of 6.6 dwt. The total working profits of 
the Witwatersrand mines were £11,415,^ 
000 in 1911, and for the first nine months 
of 1912, £9,409,825, so that the probable 
profits for 1912 will reach £13,000,000. 

The only sign of progress on the West 
Rand is shown at the West Rand Consoli- 
dated, where richer ore has been devel¬ 
oped on the Kimberley or Battery line 
cf reef, and profits have been raised from 
£3000 to £8000 per month. The milling 
plant is to be increased from a capacity 
of 30,000 to 60,000 tons per month. 

The Johannesburg Consolidated Invest¬ 
ment Co. now has £400,000 invested in 
De Beers Consolidated, Jagersfontein and 
the Premier mine, and holds two seats on 
the Premier board. It is undoubtedly us¬ 
ing its influence with success to create an 
agreement between all these producers to 
control the production and sale of dia¬ 
monds. It is reported that a valuable 
diamond pipe has been discovered near 
Klerksdorp, on the line from Kimberley 
to Johannesburg, and several other prom¬ 
ising discoveries are reported, including 
large areas of volcanic breccia near the 
Premier mine, which carry diamonds andi 
which may prove payable. 

At the recent annual meeting of the Jo¬ 
hannesburg Consolidated Investment Co., 
it was stated that as during the next thren 
years there would be no greatly enhanced 
demand from new mines for native labor, 
the present supply, owing to increased ef¬ 
ficiency and the greater use of rock drills, 
should prove sufficient with the natural 
increase. 

Carbonate of Soda in 
South Africa 

A discovery of carbonate of soda is 
reported at the Salt Pan, near Hamans 
Kraal, about 20 miles from Pretoria 
(Chem. Tr. Journ., Dec. 7, 1912). A 
Johannesburg syndicate has leased the 
farm from the government and is putting 
down bore holes, which so far have 
proved the deposit to extend to millions 
of tons and with increased value in 
depth. 

Reduction of Sodium from 

Sulphate 
According to P. A. Emanuel (Brit. pat. 

20,046, of Aug. 27, 1910), sodium can 
be reduced from the sulphate by heating 
it in a carbon-lined retort, with free car¬ 
bon, then adding lime and more carbon: 

NajSO^ + 4C = Na=S -f- 4CO 
Na^S + CaO C = 2 Na -f CaS -f CO 

The temperature is then raised until the 
metal distills over at 250° Centigrade. 



December 28, 1912 THE ENGINEERING AND MINING JOURNAL 1213 

Details of Practical Mining 
Accounts of Useful Ways of Doing Many Things in the Dash’s Work 

Steam Shovel Track Con¬ 
nections 

Much time is lost in steam-shovel work 
in “moving up.” This loss is usually due 
either to derailment on account of poor 
track laying or to the slowness with which 
the crew makes the connections. In or¬ 
der to save time the following method 
of connecting track sections has been de¬ 
vised and used in many pits on the 
Mesabi iron range. Not only does it save 
lime in laying the track, but insures a 
connection that the wheels will pass over 
without danger of derailment. 

It consists of two 4x6-in. angles, shop 
riveted to a ^-in. plate, which is as wide 
as the tie used and long enough to ac¬ 
commodate the size rail used in the sec¬ 
tions. The angles are spaced *n. wider 
than the width of the base of the rail. 
The holes for connecting the rails are 
spaced and bored as in ordinary angle 
bars, except that there is but one hole for 

7 11* 
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Sand Filling at Cinderella 
Consolidated 

The system of sand filling, devised by 
Mr. Girdler-Brown, of the Cinderella 
Consolidated mine, in the Transvaal, was 
described by R. E. Sawyer before the 

Institution of Mining and Metallurgy, 
Oct. 17, 1912. In first cost it compares 
favorably with any other method, no de- 
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Angle-bar, Steam-shovel Track Connections 

Taylor and Rule Drill Chuck 
By R. a. Rule* 

The Taylor and Rule chuck for rock 
drills holds the drill steel by a system of 
wedges. It is quickly adjusted and re¬ 
leased by one blow of the hammer for 
each operation. As the wedge pin itself 
does not come in contact with the drill it 
does not jar loose and the drill steel is 
held tightly all the time the machine is in 
operation. This chuck permits about one- 
third faster work than the usual U-bolt 
type, as there are no bolts to tighten or 
loosen. Furthermore the maintenance 
charges are lighter, there being no 
threads to strip or wear out, and U-bolts 
and nuts to replace. 

The drill steel is placed in the hole in 
the end of the chuck, as shown in Fig. 1 
of the accompanying drawing. The wedge 

WED6E BLOCK 

Taylor and Rule Drill Chuck 

block. Fig. 2, is inserted in the slot in 
the top of the chuck and the wedge pin is 
passed through the hole shown in the 
side of the chuck and through the hole 
in the wedge block. A stroke from a 
hammer on the end of the wedge pin, 
which bears on top of the hole in the 
chuck and on the bottom of the hole in 
the wedge block, presses the wedge block 
down tight on the drill and holds it se¬ 
curely all the time the machine is in 
operation. 

It is not necessary to remove the 
wedge pin every time a drill is changed 
as a spring cotter pin at the end of the 
wedge pin holds it loosely and prevents it 
from falling out, after it has been driven 
back by a blow from the hammer, and 
the drill released. 

It is also unnecessary to shank the 
drill steel when this design of chuck is 
used, as the hole in the chuck may be 
drilled the correct'size so as to take the 
steel in use. 

•Osceola, Mich. 

each rail, which is ^ in. larger in diame¬ 
ter than the bolts in order to lessen the 
difficulty in making the joint. Two plates, 
with their upright angles, are bolted to a 
good tie, as shown in the accompanying 
drawing. 

It is customary to bolt the connecting 
tie to the front section, while the steam 
shovel is at work. As soon as the whistle 
blows to move up, the rear section is car¬ 
ried forward; and it is only necessary 
to pass a bolt through each plate to make 
the connection instead of having trouble 
with two pairs of angle bars. 

If diamond-drill rods are greased with 
melted tallow or ‘other suitable lubricant 
and then coated with Stockholm tar, it 
will be found that the tar will make a 
smooth lining in the hole which tends to 
prevent caving, says W. H. Trewartha- 
James {Bull. No. 95, I. M. M.). In 
some cases, particularly where there is 
sulphur in the strata, the casing thus 
formed is almost as hard as cement. 

watering cones or neutralization process 
being necessary, and it shows to greatest 
advantage when employed in shafts of 
great depth and under circumstances such 
that continuous filling is not necessary, 
as interniptions are almost certain to oc¬ 
cur from time to time in wet weather, 
due to an excess of moisture in the sand. 

Air and Sun Best Cyanicides 

The sand used should not contain over 
5 to 6% of moisture, and should have 
been exposed to the sun and air for at 
least two days before being used. It 
will then be practically free from cyanide 
and neutral in character. Sand taken di¬ 
rectly from the cyanide tanks was tried 
for this process, but even after it had 
been treated with potassium permangan¬ 
ate, considerable quantities of cyanogen 
were evolved when the sands became 
mixed with acid mine water. This action 
was, however, entirely obviated by ex- 

Note—Abstract of a paper “A System 
of Sand Pilling on the Rand. Bull. No. 
97. I. M. M. 
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posing the sand to the sun and air, as al¬ 
ready mentioned. Plans were originally 
laid out to follow the usual practice in 
sand filling of running the sand down the 
shaft mixed with water, but this idea was 
found to be impracticable, owing chiefly to 
the excessive wear of the pipe caused by 
the great depth to which the mixed sand 
fell and the cost of pumping entailed. 
When the column first installed was worn 
out, it was replaced by a square wooden- 
box launder, down which the sand fell un¬ 
mixed with water. The launder meas¬ 
ured 11x12 in. in cross-section, and its 
cost was approximately 61c. per running 
foot. Observation doors were cut at dis¬ 
tances of about 100 feet. 

Sand with under 4% Moisture Runs 
Freely 

The piping and launder from the sur¬ 
face bins were replaced by a belt which 
conveyed the sand to the top of the box 
launder. It was found that sand contain¬ 
ing not over 4% of moisture would run 
freely from the bins to the belt without 
handling. On arriving at the head of the 
launder, the sand falls down the box to a 
steeply inclined iron plate, over which 
a stream of water is made to play. 

The plate should be provided with a 
liner of the hardest white cast iron to 
counteract the excessive wear at the 
point. After being mixed the sand and 
water flow into a steeply inclined launder, 
where they undergo further mixture be¬ 
fore being conveyed by pipes or launders 
to the part of the mine requiring filling.. 
The effective capacity of the plant is con¬ 
trolled by the quantity of water available, 
as it is found that the delivery of the 
sand to the vertical box is practically 
without limit. In the Cinderella plant, 
experience shows that the box launder 
has not appreciably worn, the reason for 
this being the conduct of the sand, which 
travels normally down the center of the 
box with little or no impingement on the 
side. 

This was proved by examination 
through the observation doors alluded to. 
The sand could be seen falling in a 
steady stream, the bare hand could be 
held in the corner of the box, but it was 
difficult to hold an iron bar across the 
falling sand at the middle of the launder 
and the metal was quickly polished by the 
rapidly moving particles. It was noticed 
that the falling stream of sand created a 
suction down the launder, thus, on open¬ 
ing an observation door, no sand es¬ 
caped, but air was drawn in. 

Effect of Too Much Water 

From time to time trouble was caused 
by the sand containing too great a per¬ 
centage of moisture. This caused it to 
adhere to the sides of the launder in 
gradually increasing quantities, until at 
Irst the flow was seriously impeded. 
Under such circumstances the remedy 

\ias to flush out the box with water from 
the surface until the adhering sand was 
washed away. In this connection, experi¬ 
ments were conducted with a view to de¬ 
termining the maximum percentage of 
moisture which would allow the sand to 
run down “dry.” The following were 
the results: 

Up to 5% moisture the sand fell freely, 
leaving the sides of the box clear and 
dry. From 5% to 7%, the moisture did 
not affect the fall, provided that the sides 
of the box were themselves dry. From 
7% to 9% the sand gradually became ad¬ 
hering to the sides of the launder where 
it accumulated slowly. From 9% up of 

stant trouble by adhering to the sides of 
the launder, forming an accumulation. 
These accumulations happened at various 
points down the launder, but principally 
at one point about 600 ft. down. 

Jets of compressed air were introduced 
with a view of increasing the velocity of 
the falling stream, and thus prevent¬ 
ing the adhesion of tne sand. The box 
launder was, furthermore, connected with 
the intake of the ventilating fan near 
the bottom, and to a Roots blower at the 
top, the idea being to dry the sides of the 
box and thus prevent the sand from stick¬ 
ing. These devices undoubtedly permitted 
the use of damper sand than could other- 

Sand Filling at Cinderella 
Consolidated 

moisture contained a rapid accumulation 
of sand along the sides of the launder. 

The results were largely influenced, it 
v/as found, by the proportion of slime 
contained in the sand. The liability of 
the sand to choke the launder under cer¬ 
tain adverse conditions renders it essen¬ 
tial to have an efficient bell-signaling ser¬ 
vice between the mining point and the 
furthest bin, as the supply of sand should 
be regulated in proportion to the quan¬ 
tity of water available for service. Thus 
if the sand is supplied too quickly, it has 
the tendency to pile up at the bottom of 
the box launder and choke it, as the 
water is not in that case sufficient to 
flush it away. On the other hand, if the 
sand appears to be coming down slowly, 
it may be that a certain proportion is 
sticking to the sides of the launder on ac¬ 
count of there being too great a percent¬ 
age of moisture. When this is found to 
be the case, flushing must be resorted to, 
as mentioned previously, and must be 
repeated from time to time as the oc¬ 
casion warrants. 

Numerous efforts were made to use the 
current sand production direct from the 
cyanide tank with a view; of saving trans¬ 
portation from the dumps. It was found, 
however, that this sand, which contains 
from 12 to 15% of moisture, gave con¬ 
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wise have been employed, but they were 
practically of no avail when the sand car¬ 
ried over 10% of moisture, and were con¬ 
sequently abandoned after prolonged trial. 

Launders Should Be in Downcast 
Compartments 

It was found necessary to place the box 
launder in the upcast side of the shaft 
and in the same compartment with the 
pump column, consequently the box was 
always wet on the outside and water con¬ 
stantly reached the interior. The sand 
containing not over 4% moisture does not 
give rise to any considerable trouble, es¬ 
pecially if the launder has its interior suf- 
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face plain and smooth and the outside 
tarred. With sand containing up to a 
maximum of 8% of moisture, the launder 
should be placed in the driest compart¬ 
ment available on the downcast side. 

There is actually a saving in the quan¬ 
tity of water required to be pumped out 
of the mine when the sand-filling plan is 
in operation. The sand in the stope prob¬ 
ably retains at least 10% of water, the 
sand as sent down contains on an aver¬ 
age 3%, and it is calculated that in the 
course of a good day’s run the water 
saved from being pumped 4000 ft. to the 
surface will amount to about 8000 gallons. 

The labor required to operate the plant 
is small, a subforeman in charge of three 

In discussing Mr. Sawyer’s paper, H, 
F. Marriott said that probably Mr. Saw¬ 
yer’s method was limited in its useful¬ 
ness to the Rand, and then only to cer¬ 
tain of the smaller mines. First, because 
it is necessary for the success of the 
operations that they should be conducted 
in an atmosphere capable of drying the 
daily supply of tailings with extreme 
rapidity, and, secondly, because of the 
necessarily limited tonnage available for 
delivery into the mine, even under favor¬ 
able atmospheric conditions. 

As against the intermittent working of 
the dry delivery and the insecurity of the 
dry sand supply, there must be reckoned 
the saving of cost of pumping water 

the depths from which they originally 
came. Either of these courses necessi¬ 
tates wet treatment, and other require¬ 
ments have to be considered before one’s 
faith can be definitely pinned either to 
the wet or dry process. 

Small Timber Headframe 
By H. L. Botsford* 

The accompanying drawings illustrate 
a small timber headframe. It was de¬ 
signed for use at an exploratory shaft, 
from which it was desired to ship ore 
from time to time as the work of de¬ 
velopment progressed. 

boys will look after the belt and surface 
bins, and the undergro'und part, including 
the mixing point and the stope to be filled, 
is in charge of the timberman. The sand 

COST OF SAND FILLING 

Per Per 
Shift Ton 

Surface; 2.5 unskilled laborers.... $9.11 $0.0228 
One white laborer. 1.22 0.0031 
Three natives. 1.09 0.0027 
Understround, 1 timber man. 4.86 0.0122 
Three boys. 1.46 0.0036 

Total labor. $17.74 0.0444 

Power for haulaftc, belt, pumps; 
23 kw. per hr @ 1.13c. 3.16 0.0079 

Total labor and power. $20.90 $0.0523 

is brought from the dump to the surface 
bin by means of mechanical haulage, the 
actual shoveling and tipping necessary 
being done by unskilled labor. On an av¬ 
erage of 400 tons per shift, the cost was 
5,23c. per ton. 

from the bottom of the shaft to the sur¬ 
face; but on the other hand, one of the 
reasons for adopting the wet process of 
sand transportation was that there was 
known to be a large amount of gold con¬ 
tained in the dumps, from which the 
stock of filling material was to be taken, 
and it was considered that by washing 
this down with water and keeping the 
water separate from the rest of the 
pumping operations on the mine, it might 
be found possible to recover a profitable 
portion of this gold on the return of the 
water to the surface, or alternatively 
that the material extracted from the 
dumps for sending below might be treated 
en route by cyanide, and that the portion 
of the contained gold still amenable to 
further treatment might be extracted, be¬ 
fore the sands were finally carried to 

Where long timbers are not obtainable, 
or are too expensive, the headframe may 
be built in sections, with intermediate 
caps, and holding-down bolts between the 
sections. Strap-bolts answer this purpose 
and cost less than long rods running the 
full length of the section, from cap to 
sill. 

According to the report of the Burma 
Mines, Ltd., which operates lead mines 
in Burma, India, the following per¬ 
centages of fluxes were used during 
1911 in smelting the total charge: Coke, 
13.108%; iron ore, 26.198; limestone, 
13.435; scrap iron, 0.99; a total of about 
54% of the entire charge at the works of 
this company. 

♦Crelgrhton mine, Ontario. 
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Chain Sling for Removing 
Cylinder Heads 

The illustrations show a chain sling de¬ 
scribed by James McClure (Power, Nov. 
26, 1912) which have been used with suc¬ 
cess for removing cylinder heads. Fig. 1 
shows the sling when ready to put around 
the edge of the cylinder head. Fig. 2 is a 
piece of flat iron bent into a U-shape and 
fastened to ^ link of the chain with a 

Reinforced Concrete Door for 

Powder Chamber 

For storing the dynamite used for 
blasting in the Catskill Aqueduct Tun¬ 
nel, a dynamite room has been cut in 
the rock, 250 ft. underground, and con¬ 
nected to the tunnel by a low, narrow 
drift about 20 ft. long. At the end of 
this drift nearest the storeroom there 
is keyed into the rock walls a massive 
concrete frame, beveled at an angle of 
about 20“", to receive a heavy, reinforced- 
concrete door, similarly beveled, as 
shown in the accompanying drawing. This 
door is built up around five 15-in. I- 
beams, with reinforcing rods passing 
through and between them; it swings on 
a 3-in. steel pin and weighs two tons. 

The door swings inward toward the dy¬ 
namite chamber and is arranged so that 
it can only open about two-thirds of the 
full way, or to an angle of about 60° 
or 70° with the plane of the frame (Eng. 
News, Nov. 21, 1912). Its objects are 
to reduce the force of the shock in the 

by a lxlx}4-in. angle iron is suspended 
in front of the chute. This plate, the 
dimensions and position of which depend 
upon local conditions, swings freely 
about the rod A, and deflects the few 
stray pieces of rock which might other¬ 
wise go over the car in too rapid dump¬ 
ing. 

Opening Ore Passes 
One of the common and most danger¬ 

ous methods of opening “hung-up” ore 
passes is to go up the pass under the 
hanging ore, fix and light a charge of 
explosives and get down before anything 
happens. To avoid all danger the ap¬ 
pliance shown in the accompanying draw¬ 
ing has been in use at the Lord Nelson 
mine for about four years, says W. J. 
Nicol in Min. and Eng. Review, Oct. 5, 
1912. The apparatus consists of a flexible 
baton of any convenient section (lxU4- Powti^ 

fIG-I FIG.2 FIG. 3 

Chain Sling and Clips for Removing 
Cylinder Heads 

bolt. Three such pieces are used as shown 
at AAA, Fig. 1. 

To use this sling, the nuts are taken 
off the studs and then the head is pried 
forward sufficiently to allow the three U- 
shaped pieces to slip over the edge of 
the cylinder head. Jhen by proper ten¬ 
sion on the sling, the head can be taken 
off easily without injury to the threads 
of the stud bolts. Fig. 3 shows the ap¬ 
plication of the sling. 

Baion 

Hanging^ 
Ore 

Dump Arrangement for 
Underground Hoisting 

By W. W. Shelby* 

When conditions are such that it is 
desirable to have a skip dump directly 
into cars the accompanying sketch shows 
a satisfactory arrangement for an un- 

Baion'i 

Reinforced Concrete Door for Cats- 
kill Aqueduct Powder Chamber 

tHG.etMi** JouwHKw 

tunnel in case there should be an ex¬ 
plosion of the stored dynamite, and to 
protect the dynamite chamber from ex¬ 
cessive shocks from blasts in the tun¬ 
nel, as it is claimed that in either case 
the door would be closed by the differ¬ 
ence between the air pressures on the 
two sides. An explosion of dynamite in 
the chamber would, of course, force the 
door shut by direct pressure. Should an 
especially heavy charge be fired in the 
tunnel, the blast of air rushing past the 
entrance to the drift, connecting with the 
powder cham.ber, produces a partial 
vacuum in the drift and thereby causes 
the concrete door to swing shut. This 
frequently happens and it has been nec¬ 
essary to open the door with crowbars 
in order to release workmen who were 
imprisoned in the chamber because of the 
great weight of the door. 

It is interesting to note in this con¬ 
nection that concrete construction is be¬ 
ing used for fire doors at the Anaconda 
copper mines. 

Device for Starting “Hung Up” Ore 
Passes 

in. hardwood is suitable) with two pieces 
of stout hoop iron bent to form a curve 
and nailed over the end of the baton. The 
curved pieces of hoop iron keep the end 
of the baton from coming in contact with, 
and being held up by, the timbering of 
the pass. The device can easily be pushed 
up an irregular pass, and by lashing on 
other batons with beveled ends as re¬ 
quired, any height may be reached. When 
the top end, with the hoops attached, 
reaches the hanging ore the batons are 
used to poke the ore and it is generally 
possible to start it running again without 
the use of explosives. Mr. Nicol says that 
it has been possible to start a pass which 
had been hung up 100 ft. above the level 
and in no case has it been impossible to 
start the ore by simply poking it. This 
device could also be used in conjunction 
with electric detonators to fire a charge 
of explosives under the hanging ore. 

SIDE ELEVATION FRONT ELEVATION 

Dump Arrangement for Underground 
Hoist 

derground dump. The width of chute is 
one foot less than the length of car. The 
middle partition serves two purposes: to 
distribute the ore so as to utilize as much 
car capacity as possible, and to protect 
the chain across the top of the “middle 
dump” cars. A 54-in. iron plate, stiffened 

•Smuggler, Colo. 

s 
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Details of Metallurgical Practice 
Records of Experience in Ore Dressing, Cyaniding and Smelting 

Flood Automatic Sampler 

The Flood automatic sampler is being 
much used in Colorado mills at the pres¬ 
ent time and, as the device is simple and 
easily placed and cared for, its use seems 
to be on the increase. 

It consists of a sheet-metal spout by 
means of which the sample is cut from 
the stream of pulp or ore and directed 
into a proper receptacle. This spout is 
sustained and moved by an arm which is 
actuated by a solenoid. An eight-day 
clock controls the movement of the sam¬ 
pler by closing a knife switch at desired 
intervals, the switch remaining closed for 
from one to five seconds as required. 
When the switch is closed the current 
reaching the solenoid moves the arm and 
sample spout into po 'Mon under the 
stream to be sampled and keeps it there 
for the required time. When the switch 

Due to the fact that the machine is 
governed by clockwork and electric cur¬ 
rent, assuring that a sample be taken at 
stated intervals, and that the time dur¬ 
ing which the sample is taken is always 
the same, a correct sample should result. 
It may be so accurate that the total ton¬ 
nage of ore or pulp passing per day 
could, with suitable checking, be calcu¬ 
lated from the weight of the sample, the 
intervals and time of taking sample being 
known. The machine is patented and is 
made by Hendrie & Bolthoff Mfg. & Sup¬ 
ply Co., of Denver. 

How to Cover a Pulley 
It is an easy matter to cover a pul¬ 

ley, if the covering is prepared in the 
proper manner. The first thing to do 
is to remove all the old covering and 
pull out the nails and, if necessary, re- 

Keeping Stray Oil Off Belts 

Considerable trouble has been experi¬ 
enced in power transmission from the 
oil which would work out of the bearings 
and follow the shaft to a pulley hub, to 
be thrown off by centrifugal force and 
land on the inside of the wheel rim. 
From there it would creep to the outside 
and get on the belts, says James Clark 
{Power, Dec. 3, 1912). Oil would also 
work out between the tight and loose 
pulleys and get on the belts in the same 
manner. 

To overcome the trouble caused by the 
oil from the bearings, some clips of No. 
16 sheet steel were made and fastened 
between the two nuts which held the 
bearing cap, as in Fig. 1. The end of the 
clip was bent for holding a small bunch 
of waste against the end of the hub to 
wipe off the oil continually. 

To take care of the oil from the loose 

Devices for Keeping Stray Oil Off 
Belts 

is opened the spout returns immediately 
to its normal position. 

The cut showing the device is explana¬ 
tory. In Fig. 1 the hole in the bottom of 
the launder is encircled by the casting 
which is part of the sampler, the whole 
being self contained and needing no ad¬ 
justment. The stream passes through 
this hole at all times and is sampled at 
the desired intervals as explained. One 
clock will control any number of ma¬ 
chines and can be installed in the office 
or any other place Where it can be under 
guard. The machine can be made in the 
long-arm style, and is appropriate for 
sampling dry-crushed ore or pulp. 

A defect in the machine, which may, 
however, be easily remedied, is that the 
receiving part of the spout is generally 
made too narrow. When the spout is in 
the stream of material it can receive only 
a portion of the fall, whereas to be most 
satisfactory the whole stream should be 
taken for the given space of time. 

move the wedges and replace them with 
new ones, says the November Pem- 
berthy Engineer and Fire man. The leather 
to be used for the covering should be 
wider than the pulley to be covered and 
about three or four inches longer than 
is necessary to reach around the pulley. 
Soak the leather in a pan of warm water 
for almost one hour. Square one end 
of the leather and nail it to the wedge, 
using nails that will just reach through 
and clinch on the side next to the pulley. 

Stretch the leather as tight as possible 
and nail to the next wedge and continue 
until the last wedge is reached. Nail 
'"he leather to the last wedge before cut¬ 
ting it off. Trim -the leather down to 
the rim of the pulley. 

Allow the pulley to dry a short time, 
say 15 min., before putting it in service. 
If the leather is riveted to the pullev in¬ 
stead of being fast to the wedges, pro¬ 
ceed in the same manner, punching the 
holes after the leather has been stretched. 

pulley, oil catches were made as shown 
in Fig. 2; Fig. 3 is a development in the 
flat. These were made of No. 16 sheet 
steel. The curved end which fits the hub 
was bent to a radius about Yz in. larger 
than the hub and fitted with a strip of 
Ixfe-in. flat on each side. These strips 
are to prevent the catcher from coming 
in contact with the hub at the point where 
the oil works out; otherwise the oil would 
creep between the catcher and the hub to 
the spokes and down to the belts. The 
width of the curved end should be about 
Yi in. less than the distance between the 
spokes of the tight and loose pulleys, 
and the length from the center of the 
shaft to the end about 12 to 18 in., de¬ 
pending on the size of the pulleys. The 
other end of the catcher is fitted with a 
weight to prevent it from turning with 
the wheels; it also has a pocket to hold 
the waste. These devices are simple to 
make and completely cured the oil 
trouble. 
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Lathe for Cleaning Condenser 
Tubes 

By Mark R. Lamb* 

It frequently occurs that the con¬ 
denser tubes become clogged with lime 
and much trouble is experienced in clean¬ 
ing them and in keeping them clean. 
The accompanying engraving shows a 
working drawing for the construction of 
a lathe. This device has been satisfac¬ 
tory in cleaning condenser tubes which 
are used with a heavily lime-charged 
cooling water. 

Pulp Distribution at Home- 
stake 

The methods of dividing and distribut¬ 
ing pulp at the Homestake mills are de¬ 
scribed by A. J. Clark and W. J. Shar- 
wood in Bull. 98, I. M. M. Wherever a 
large stream of pulp has to be divided 
into equal parts for distribution to a 
number of parallel units, the principle 
adopted is to make the divisions at a 
single point in the wide launder and 
carry the fractions together in parallel 
streams, rather than to split off a num¬ 

a “tipple” is used, made of sheet or cast 
iron. With the tipple in its normal flat 
position, the stream passes over it nearly 
horizontally, but when the tipple is 
thrown up the stream drops abruptly to a 
lower level. 

The amalgamation tailings are carried 
in launders variously constructed, the 
most satisfactory being of wood, lined 
with hard paving brick set closely, but 
without mortar or cement; the grade is 
1.5 per cent. 

After passing the first set of cones, 
tailings are conveyed for the most part 
in cast-iron pipes. The present construc¬ 
tion is to cast the pipe in a simple cylin¬ 
drical form, 1 in. thick and 12 ft. long, 
making a butt joint covered by a loose- 
fitting sleeve, the space being packed 
with jute. 

With sandy tailing there is appreciable 
wear on the bottom, the pipe running 
partially full; it is oustomary to turn the 
pipe through an arc of 120° when wear 
has progressed to a certain extent, and a 
pipe will thus be turned twice before 
being rejected as worn out. The turning 
of a pipe may be accomplished rapidly 
and without shutting off the flow of pulp. 
In general it may be stated that pipe will 
last longest on the flattest grades. 

Combined Car and Bucket 
The Spring Canon Coal Co., which is 

developing near Helper, Utah, is introduc¬ 
ing a novelty hitherto untried in the West¬ Lathe for Cleaning Condenser Tubes 

A point to be particularly noted is that 
the water hose is attached to one end of 
the tube and water turned on before the 
drill is started. The drill is made some¬ 
what longer than half the length of the 
tube and the latter is reversed after half 
of it has been drilled clean. The drill 
is made by welding to a short piece of 
ordinary drill a sufficient length of shank 
of jess diameter. 

The wooden blocks for clamping the 
tube in position must be carefully tight¬ 
ened so as to avoid distorting the tube. 

A Centrifugal Pump of Large 
Capacity 

A steam-turbine-driven centrifugal 
pump of 100,0(X),0(X)-gal. per day capa¬ 
city, driven by a steam turbine, is 
to be installed in the Ross pumping 
♦station of the Pittsburgh water-works by 
the DeLaval Steam Turbine Co., of Tren¬ 
ton, N. J., which reports that this will be 
the largest steam-turbine-driven centrif¬ 
ugal pump ever built in this country; the 
rated capacity is 100,000,000 gal. per day 
against a total head of 56 ft. The pump 
is guaranteed to show a duty of 115,000,- 
000 ft.-lb. per 1000 lb. of dry steam, all 
steam used by the condensing equipment 
being charged to the main unit. 

♦ManaKer In South America for Allis- 
Chalmers Co., Santiago, Chile. 

ber of successive laterals at various 
points from the main stream. In many 
cases the finer adjustment is made by 
tongues of cast iron. These have sharp 
sloping edges to meet the currents, the 
other ends being pivoted and the tops 
provided with means for clamping them 
in any position; the parallel divisions 
are of wood. 

Where streams unite or branch, or 
make sudden turns, a sump of wood or 
concrete (or for extremely small streams 
of cast Iron) is placed at the angle, suffi¬ 
ciently deep to accumulate a thick bed 
at the bottom, which prevents wear of 
the material. At points where it is oc¬ 
casionally necessary to divert or bypass a 
stream from one launder to a lower one. 

ern field. After careful consideration, in 
place of constructing a long and crooked 
surface haulage road, the coal will be 
taken from the mine opening to the tipple 
by an .aerial tramway (Coal Age, Nov. 

•30, 1912). 
The mine cars, as shown in the accom¬ 

panying illustration, consist of a steel 
truck designed like that of the usual mine 
car, but the body will be made up of two 
steel buckets, each holding 3000 lb. of 
c. al, and having trunnions on the ends to 
receive the yoke of an aerial tram. 

The results of this experiment are being 
watched closely, as its success will per¬ 
mit the opening of large bodies of coal 
which would otherwise be practically in¬ 
accessible. 
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Notes from Current Literature 
Concerning Mining, Metallurgy and Industrial Chemistry 

Needed Changes in Rand 
Mining Methods 

Notwithstanding the fact that some 
Rand mines have attained a vertical 
depth of over 5000 ft., the modifications 
made in the system of mining have been 
few and on the whole inadequate to meet 
the altered conditions, says the South 
African Mining Journal, Nov. 16, 1912. 
Depths are now being reached on the 
Rand in stoping operations when not 
only the size, but also the shape and 
proportions of the pillars, must be taken 
into more consideration. 

If mining operations on the Rand are 
to be conducted with an ample margin 
of safety from air blasts, even under 
ordinary circumstances, it is necessary 
that a third of the area should be occu¬ 
pied by pillars in the first working even 
at such a shallow depth as 2000 ft. from 
the surface. At a depth of 3000 ft. it 
might be advisable to leave one-half in 
pillars, and, if the same reasoning be 
continued, it will be urged that at a verti¬ 
cal depth of 6000 ft. the leaving of pil¬ 
lars would be useless, and if mining is 
to be carried on at that depth with safety 
a different method of mining will become 
necessary from any yet practiced on the 
Rand, that is if air blasts, with all their 
attendant evils, are to be avoided. 

Reactions with Fused Pota.s- 
Slum Hydroxide 

Tests were made on various elements 
when fused with potassium hydroxide 
(Ber., p. 2300, 1912; abstr. Journ. Soc. 
Chem. Ind., Nov. 15, 1912). The various 
substances were heated in crucibles of 
nickel or gold in a vertical tube in an 
electric furnace. A slow stream of nitro¬ 
gen could be passed through the tube, 
and the issuing gas passed a calcium- 
chloride tube to absorb any water, then a 
tube of red-hot copper oxide, finally a 
calcium-chloride tube to absorb water 
formed by the combustion of any hydro¬ 
gen evolved. It was found that a tem¬ 
perature of 400° C. was sufficient to drive 
off all extraneous water from the hydrox¬ 
ide, which then corresponded in composi¬ 
tion with the formula, KOH, and that up 
to 660° C. no dissociation into oxide and 
water occurred, though the hydroxide 
very sensibly volatilized. At tempera¬ 
tures between 550° and 660° C., gold, 
aluminum, manganese, and potassium 
showed no sensible action on the hy¬ 
droxide. Iron, cobalt, and nickel were 

sensibly attacked, though no evolution of 
water, hydrogen, or potassium could be 
detected. Chromium, molybdenum, and 
tungsten were also very slightly attacked, 
but free potassium and hydrogen were in 
these cases evolved. The reaction with 
carbon or magnesium was similar but 
much more marked, and silicon reacted 
violently even at 400° C., evolving hy¬ 
drogen. The reaction of sodium was re¬ 
markable : in all probability the first 
stage was a condition of equilibrium of 
the reversible reaction Na -f KOH = K 
+ NaOH; and the sodium then reacted 
with the sodium hydroxide, forming 
sodium oxide and hydrogen, while the 
potassium volatilized. 

Morse-Sargent Feld.spar-Potash 
Process 

Harry W. Morse and Ledyard W. Sar¬ 
gent, of Cambridge, Mass., have patented 
(U. S. pat. 1,041,327) a process for the 
production of potash from feldspar. The 
process consists in subjecting orthoclase 
feldspar at a high temperature, first to 
the action of calcium sulphate (gypsum), 
and then to the action of a chloride of 
an alkali, or alkaline earth. The prod¬ 
ucts are sulphuric and sulphurous oxides, 
which are to be used in acid manufac¬ 
ture, potassium salts, and a residue 
suitable'for making Portland cement. 

In the first stage a temperature of 
about 1000° C. is recommended, i.e., low 
enough to avoid fusion, and heating is 
continued until the oxides of sulphur 
cease to come off. In the second stage 
a temjjerature of about 600° C. is recom¬ 
mended, i.e., below the point at which 
quick volatilization of potassium chloride 
takes place. The two stages may be 
combined, but the results are not so 
good. The potash salts are extracted 
from the product of the second stage, and 
the leached mass burned for cement. 

Pure Titanium 

The attention of scientists has been 
engaged for a long time upon the prob¬ 
lem of obtaining the metal titanium in a 
pure state, says the Chemical Trade 
Journal, Dec. 7,.1912. Experiments have 
been carried out in the Rensselaer Poly¬ 
technic Institute, Troy, N. Y., by Matthew 
A. Hunter. Titanium chloride, TiCh, was 
inclosed with pure sodium in a metallic 
bomb. The capacity of the bomb was 
about 1000 C.C., and was built up out of 

machined steel parts. It is said that the 

reaction inside the bomb takes place so 
rapidly as to be practically instantane¬ 
ous, and it should be noted that chemical 
action only takes place after the steel 
inclosure has been heated to a certain 
temperature. Tests made on the metal 
after it has been obtained in a pure form 
by this method show that it is hard and 
extremely brittle in the cold, but when 
heated to a dull-red heat, it is almost as 
easily forged as ordinary cast iron. It 
resembles polished steel in appearance, 
but does not break with the crystalline 
structure which is characteristic of the 
latter metal. All attempts made to draw 
it into wire have so far failed. The melt¬ 
ing point of titanium is approximately 
1800° C., while the specific gravity is 
about 4.5 and the specific heat 0.1462. 

Air Blasts in Rand Mines 
In discussing a paper by Tom Johnson 

on the subject of air blasts, J. Chilton 
stated (Journ. Chem., Met. and Min. Soc. 
of So. Africa, October, 1911), that but 
few mining districts are entirely free 
from this puzzling phenomenon. 

That roof pressure is primarily the 
cause of air blasts, few will deny, but 
that they are only produced by pressure, 
demands further proof. In mining opera¬ 
tions, with some area excavated, the pil¬ 
lars when first cut carry little weight. 
As the worked-out area increases, the 
hanging walls slowly bend until their 
weight is supported on the edge of the 
pillars and face; these after a time be¬ 
come overloaded, and like any hard rock 
under pressure, the walls suddenly fail 
and large masses of rock often fly from 
the face with a velocity almost approach¬ 
ing that of a projectile from a gun. When 
this outburst occurs near a large worked- 
out area, the result may be put down to 
pressure, but as these often occur in 
tunnels and drives in virgin ground, it 
will be apparent that the pressure theory 
does not quite meet the case. 

Many mining engineers consider that 
these outbursts are the result of stresses 
and strains set up by rock movement in 
the upper strata of the earth’s crust. 
Such phenomena as the earth-tide at 
Kimberley, South Africa, where the sur¬ 
face of the ground rises and falls as 
much as three inches in a single day, and 
the great earth movement of the Witwa- 
tersrand which is causing the strata south 
of the reef outcrops slowly to move north¬ 
ward, afford some evidence of the stress 
and tension, the contraction, and the ex- 
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pansion that the upper beds are under¬ 
going, and it seems not unlikely that 
these forces may produce marked effects 
upon mining at great depths. 

Probably this air-blast action is some¬ 
times set up by molecular tension, due 
to the cooling of the outer rocks when 
exposed to the chilling effects of the mine 
atmosphere, and the compressed air from 
rock drills. When radiation begins the 
outer layers of rock cool rapidly and at¬ 
tempt to contract on the still heated and 
therefore expanded interior. Thus stresses 
are set up that the rock cannot resist and 
large slabs are often detached with great 
violence often accompanied by a sharp 
report like a gunshot. 

Many competent observers seem in¬ 
clined to the opinion that these disrup¬ 
tions are entirely due to earth movements 
and that roof pressure plays only a 
secondary part in their production. A 
well known German mining engineer con¬ 
tends that these outbursts are due to 
sudden release of tension in a rock mass. 

In a Central Rand mine many accidents 
from flying fragments of rock occurred 
in a particular working place. The zone 
of danger existed at a depth of 2000 ft. 
and in the neighborhood of a large fault 
with a throw of over 100 ft. The strata 
in the locality were much folded, and 
numerous sympathetic faults ran parallel 
to the main one. It was noticed that the 
disruptions took place near a large sym¬ 
metrical fold, and it seemed evident from 
their long continuance that the force that 
produced the fold was still in operation, 
for these outbursts continued for a pe¬ 
riod of over two years. 

The idea that occluded gases may pro¬ 
duce some of these outbursts should by 
no means be overlooked. When it is re¬ 
membered that gas at a pressure of 900 
lb. per sq.in. has been known to exist 
in many coal mines, it is not astonishing 
if this enormous pressure sometimes 
forces out large masses of coal and ex¬ 
hibits effects very similar to those shown 
by so called “air blasts.” May not some 
of the air blasts in metal mines be pro¬ 
duced by occluded gas? That gas does 
exist in the pores or fissures of rocks in 
metal mines, even at great depths, has 
been proved by outbursts of methane at 
some of the Rand mines. 

Mr. Chilton states that the system of 
working two reefs outlined by Mr. John¬ 
son is probably the one that will be 
found to show the greatest efficiency. 
Working out the top reef first causes the 
hanging of the lower slopes to break up. 
In one of the mines where this system 
was worked the machine men constantly 
experfenced difiiculty in rigging up as the 
tightening up of the machine bars often 
forced up the foot wall of the upper 
stope even when this was six feet thick. 

If the drives in a mine are situated in 
the foot wall there should be little diffi¬ 
culty in working without leaving pillars, 

provided some sorting and packing is 
done underground, any roof pressure 
would be supported on packs, and evetl 
if the roof collapsed little damage would 
be done, as the drives would remain open. 
One of the mines on the Central Rand 
tried the system of working without leav¬ 
ing pillars some years ago, but the re¬ 
sults were not such as to encourage imi¬ 
tators. The faster moving of faces would 
probably do something to prevent collapse 
from roof pressure, but would cause 
great loss in efficiency, and one could 
anticipate some grade trouble if a large 
advancing face struck a poor zone or 
shoot. 

The assertion that too much timber is 
used in our mines is somewhat astound¬ 
ing; when it is remembered that in 1911, 
835 casualties from falls of ground oc¬ 
curred in the Transvaal mines, 95% of 
which could probably have been pre¬ 
vented by a more generous use of timber. 

, Utilization of Peat Fuel 
A recent report of the Canadian De¬ 

partment of Mines on the “Utilization of 
Peat Fuel for the Production of Power,” 
covers the work during 1910 and 1911 
at the peat gas-producer plant at Ottawa, 
the only plant of its kind in America. 
The experiments showed that with the 
plant supplied by the manufacturers it 
was impossible to obtain a gas sufficiently 
free from tar to permit the engine to 
operate many hours without cleaning the 
cylinder and valves. Efforts were made 
to correct this defect apd after many 
trials by the technical staff of the fuel¬ 
testing station, some changes in the con¬ 
struction of the producer were made, full 
details of which are given in the report. 
With the plant as remodeled, running 
may be continuous for a week or more 
without having to shut down for the pur¬ 
pose of cleaning the valves of the en¬ 
gine. 

The operation of the producer is uni¬ 
form and the gas delivered to the en¬ 
gine varies only slightly during a* 10-hour 
run. The services of only one man are 
required to run this plant when operated 
on day-shift work only. The consumption 
of fuel per brake-horsepower-hour—in¬ 
cluding standby losses—is for full load, 
1.7 lb. of dry peat, or 2.3 lb. of peat 
containing 25% moisture. In estimating 
fuel costs the assumption is made that 
peat with moisture content of 25% can 
be delivered to the producer at $2 per 
ton, but to take advantage of this low cost 
of fuel, the power plant will have to be 
located near the bog where the peat fuel 
is manufactured. On this basis the fuel 
costs of a plant run with a power factor 
of 75% for 3000 hr. would be $8.40 per 
brake-horsepower-year,, including standby 
losses. The saving will be most apparent 
in those places removed some distance 
from coal mines but situated near large 
areas of bog which can be rendered avail¬ 

able for the production of a supply of 
peat fuel. 

New Thermit Treatment of 
Steel Ingots 

The troubles arising in the cooling of 
steel ingots are mainly as follows: A 
segregation of phosphorus and sulphur 
to the top of the ingot, giving that por¬ 
tion undesirable mechanical properties. 
The sides and bottom of the ingot set 
first, the molten portions as they solidify 
attach themselves to the part already set 
with diminution of volume, eventually 
leaving a hollow at the center (piping). 
The gases (H, CO, N) given out during 
solidification are unable, toward the last, 
to escape, but are retained in the metal, 
forming blow-holes. 

The first method of thermit treatment 
to avoid piping was to plunge a thermit 
cartridge into the pipe, in order to remelt 
the surrounding parts. As soon as this 
remelting was effected, the hole was filled 
by pouring in fresh liquid steel from the 
ladle. Success was attained, however, 
only in exceptional cases, and the method 
was soon discredited. 

At the September, 1912, meeting of the 
Iron & Steel Institute, Dr. Hans Gold¬ 
schmidt described a new process, which 
has proved very effective, particularly in 
nonsiliconized steel. In this new method 
the thermit cartridge is plunged to the 
bottom of the ingot, before any solidifica¬ 
tion has begun to set in. The reaction 
causes an energetic ebullition of the 
liquid contents of the ingot mold, and 
gases which have just begun to separate 
are violently expelled, or if the charge 
has not been siliconized, the bubbling of 
the metal due to the disengagement of 
gas is incidentally checked. 

The most noticeable feature, however, 
is the sinking down of liquid metal in the 
mold of three or four inches, the density 
of the metal being increased by an 
amount corresponding to this reduction 
in volume. Further metal is then poured 
from the ladle, until the level of the ingot 
is restored, and the ingot is then, if non¬ 
siliconized, covered with an iron plate in 
the usual way. 

The violent frothing up, due to the ac¬ 
tion of the thermit, has another good 
effect, for the impurities which have al¬ 
ready begun to accumulate in the center 
are driven upward and their further ac¬ 
cumulation pr vented. 

At the Shulz-Knaudt A. G. where 
17,891 ingots had been treated in this 
matter, the percentage of rejected plates, 
due to imperfections in the ingot, was 
reduced to 0.3%, and the weight of the 
ingots to produce the same weight of 
plates was reduced by 5%. The net 
saving is computed at S0.17 per ton of 
plates rolled, assuming scrap costs $14.50 
per ton, and rough finished plates are 
worth $29 per ton. 
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Cyanide Practice in the Black Hills 
The mineral district of the Black Hills, 

in South Dakota, has long occupied a 
prominent position in the mining world, 
due to the extent of its deposits and 
their original richness. In the early 
days ores of high grade were obtained 
and as these gradually disappeared, ores 
of lower grade had to be depended upon 
to keep up production. The ingenuity 
of the metallurgical world was taxed to 
the utmost in devising methods by 
means of which profits might be obtained 
from rebellious ores containing only 
small quantities of gold and silver. The 
whole gamut of metallurgical methods 
has been played upon in the effort to 
treat the ores economically. 

Cyanidation Victorious over Other 
Processes 

Such processes as smelting, pan 
amalgamation, bromination, chlorination, 
plate amalgamation, all had their day 
and were thoroughly tried, but nothing 
made any. noteworthy success until 
cyanidation was tried, proved available, 
and applied on a large scale to the treat¬ 
ment of the ores. Cyanidation has been 
the means by which enormous quanti¬ 
ties of low-grade ores have been made 
economically available and millions of 
dollars have been taken from ores which 
by no other means could be beneficiated 
at a profit. It is probable that in no 
other mining district has cyanidation had 
a greater beneficial effect. 

The first application of cyanide in the 
Black Hills was at the Rossiter plant in 
1892, but great and decided success was 
not demonstrated until 1900, since which 
time the applications of the process have 
increased, until at present there is no 
successful installation which does not 
make use of the process in some form. 

The ores are in the main siliceous, 
containing silica in the form of quartz 
and in proportions varying between 75 
and 90%. The unaltered blue ores con¬ 
tain less than the red oxidized mineral. 
The blue ores contain also an average 
of from 6 to 8% of pyrites, fine and 
evenly distributed, though some of them 
contain as high as 20%. In the red ores 
the pyrite has been oxidized to form the 
iron oxides which give the ore its color. 
Tellurium has been found in some 
minerals and the existence of tellurides 
of gold and silver is maintained by some 
authorities. Copper occurs in minute 
proportions in many of the minerals. At 
some of the larger mills, notably the 
Homestake, copper is always present in 
the precipitate, but this is believed to be 
due principally to the caps used in 
detonating the charges of explosives and 
from other similar sources, although 

By Herbert A. Megraw 

A i^sume of cyanidation as 

practiced in an old and famous 
mining district. The prominent 

features are roll crushing, either 
wet or dry, milling in cyanide 

solution, separate treatment of 
sand and slime with filtration of 

the latter by many of the princi¬ 

pal systems. Unusual plants use 
a system including coarse, dry 

crushing and leaching of the en¬ 
tire product. Acid treatment of 

precipitate is general and some¬ 

times roasting in addition. The 
district is especially interesting 

as being the first important dis¬ 
trict in America to make use of 
cyanidation to solve the problem 

of treating extremely low-grade 

ores. 

Note—This Is the fifth of a series of 
articles on American cyanide practice by 
Mr. Megraw. Previous articles appeared 
in the issues of Nov. 2, Nov. 23, Dec. 4 
and Dec. 21. 1912. 

copper does exist in the ore. The gold 
is in an extremely fine state and is rare¬ 
ly found free. The ores are fairly hard, in 
some instances extremely so, but there 
is also much clayey material which pro¬ 
duces a large amount of colloid slime. 
All grades of hardness are found be¬ 
tween the extremes of clay and extreme¬ 
ly hard and close-grained rock. In most 
cases the mineral is heavy, the specific 
gravity of the solids in mill pulp often 
running as high as 3, while there are 
many graduations under that figure, all 
however, being comparatively heavy. 

Dry Crushing at Wasp No. 2 

One of the most interesting installa¬ 
tions in the Black Hills is that of the 
Wasp No. 2 Mining Co., where a flat 
quartzite deposit carrying extremely 
small quantities of gold is being milled 
at a substantial profit. The ore, after 
passing the usual crusher system, is 
broken through four sets of rolls, two 
of which are used for roughing and two 
for finishing. This crushing is all per¬ 
formed on the dry ore. After passing the 
finishing roll the material will all pass 
a screen having ^-in. openings. A large 
proportion of the material is, of course, 
much finer, varying between fine sand, 
there being little slime, and the maxi¬ 
mum size of in. The crushing is car¬ 
ried no farther, the ore being treated in 
this condition. This finished product is 
stored in bins and is drawn out as re¬ 
quired to charge the treatment tanks. 
The tanks are charged from these bins 
by means of a system of belt conveyors 

which receive the material at the bins 
and deliver it at about the center of the 
treatment tanks, where it is distributed 
by hand. The leaching tanks are six in 
number, each 32x12 ft., and hold a 
little over 400 tons of ore. 

Treatment by Leaching 

The cyanide treatment of this ore is 
entirely by leaching. The practice is to 
add first a bath of solution carrying five 
pounds KCN per ton in sufficient 
quantity to impregnate the charge 
thoroughly and leave a solution covering 
of about an inch over it. This bath re¬ 
mains in contact with the charge for 12 
hours, when it is drained off.' The mix¬ 
ture of fine and coarse material offers 
little resistance to the passage of solu¬ 
tions and the leaching rate is exception¬ 
ally high, which facilitates the treatment 
to no small degree. It will be seen that 
this condition of porosity of the charge 
also facilitates treatment, for the reason 
that air for aeration of the charge readi¬ 
ly penetrates the entire charge, follow¬ 
ing the solution through the mass. 

After the strong solution has been 
drained off, a weaker solution is added, 
the strength being 25^ lb. KCN per ton, 
and this treatment is continued for 48 
hours, there being seven separate addi¬ 
tions of the solution during this time. 
A subsequent water wash is given in 
quantity only sufficient to displace the 
solution held by the ore. The gold-bear¬ 
ing solutions from this treatment are 
passed over zinc shavings, the result¬ 
ing precipitate being dried and melted 
in a crucible furnace using oil fuel in 
the usual way. 

Tonnage Estimations Made in Tanks 

No attempt is made to sample or esti¬ 
mate the quantity of ore handled before 
it enters treatment, all calculations being 
made on the filled tanks before the 
cyanide solutions are added. In the 
general run of mills this would be con¬ 
sidered faulty practice, but in this case 
where the ore is crushed dry and loaded 
into treatment tanks without any pre¬ 
liminary treatment or separation of any 
kind, it is probably as accurate as any 
way could be and is extremely simple. 
The tanks can be sampled satisfactorily 
by means of the pipe sampler, taking a 
large number of tests in different por- ^ 
tions of the tank, and a good estimate 
of the weight can be made from it as 
well as a satisfactory sample for de¬ 
termining the content of the charge in 
gold and silver. 

The cost of discharging the tanks is 
low, approximating only about five cents 
per ton. The work is accomplished by 
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seven men, four of whom are employed 
inside the tank shoveling out the charge 
through bottom doors, and three employ¬ 
ed in tramming out the cars, which are 
loaded directly under the discharge 
gates. The men inside the tank do not 
have to lift the charge at all, the process 
being simply to scrape the material to 
the discharge gates. The proportion ot 
moisture is small and the material runs 
readily enough and gives no trouble. 
Due to this facility the tanks may be 
emptied in about seven hours. The 
tanks are charged at a rate which gives 
the mill a daily capacity of 500 tons. 

Lime Added at the Crushers 

Lime at the rate of six pounds per ton 
of dry ore is added at the crushers, and 
is carried through the crushing system 
with the ore, being thus thoroughly mix¬ 
ed with it. The treatment solutions 
carry about one pound dissolved CaO, 
which is sufficient to protect them 
against any small amount of acid which 
the ore might develop. 

The method of adding lime seems to 
me to be somewhat wasteful in this in¬ 
stance, as the ore is not" entirely reduced 
to a fine state and it is reasonable to 
suppose that the lime, at least in part, 
will be in coarse particles. The time of 
treatment is not sufficient to dissolve 
the coarser pieces of lime entirely and it 
is likely that an appreciable percentage 
of it is discharged undissolved, occasion¬ 
ing a slight loss. I am of the opinion 
that some method of adding the lime in 
emulsion in the quantity actually re¬ 
quired for protection might result in a 
slight reduction of the cost of lime used. 
A hint would be to consider the method 
used at the Homestake mills for adding 
lime to the leaching tanks. While this 
method might not be applicable in ex¬ 
actly the same form, some simple varia¬ 
tion of it might be productive of good 
results. 

Good Extraction at Low Cost 

The extraction averages about 70% of 
the precious metals contained, some¬ 
times a little more and occasionally a 
little less, depending on the grade of the 
ore handled. The cost of the treatment 
is exceptionally low. The entire costs of 
the operations are: Mining, 53.48c. per 
ton; milling, 66.82c.; general expense, 
4.35c. The principal items in the mill¬ 
ing cost are: Labor, 21.3c. per ton; 
cyanide, 6.3c.; zinc, 3.3c.; lime, 1.2c.; 
power, 8.4c., and supplies and repairs, 
12.6c. per ton milled. 

Unusually Simple Treatment at 
Wasp Mill 

It will be seen that the metallurgy of 
the Wasp ore is extremely simple. The 
simplicity is probably due, in a great 
measure, to the fact that the gold is 

contained in cleavage planes which are 
fractured and opened by the coarse 
crushing, thus exposing a maximum 
quantity to the action of cyanide solu¬ 
tions. Besides, the rock itself is porous 
and the solutions can readily enter and 
act upon a large portion of the gold, 
bringing it out without entailing the 
expense of fine crushing. 

A large number of experiments have 
been made on this ore by competent 
metallurgists in order to determine 
whether an economical higher extrac¬ 
tion could be obtained by grinding finer, 
but the conclusion has been that the 
maximum profit is being obtained by the 
system now followed. The ore carries 
only about $2 per ton and will not stand 
a higher operation expense. It is likely 
that there are few examples of a simi¬ 
lar nature in existence where a profit 
ranging from 50 to 75c. per ton can be 
obtained on ore of this low gold content. 
I have seen one other example, a 
Mexican mine which contained an ore 
having a good gold content. The ore 
was so porous that pieces Yz in. in size 
would readily surrender their content to 
weak cyanide solutions, but this ore was 
in the surface zone of a vein and was 
soon exhausted. 

Wet Crushing in Chilean Mills 
AT Golden Reward 

An example of conditions diftenng 
from those obtaining at the Wasp is 
found at the mill of the Golden Reward 
Mining Co. at Deadwood. This com¬ 
pany owns mines in different districts 
and the ores delivered at the mill for 
treatment differ widely in character. 
Some of them are hard, while others are 
at the other extreme of the scale, being 
soft and clayey, many variations be¬ 
tween the two being submitted for treat¬ 
ment. The ore is delivered to the mill in 
railway ore cars and is always carefully 
weighed before being put into the mill 
bins. The ore is crushed dry through 
a series of crushers and rolls, 
an automatic sample being taken during 
the process which is reduced in a small 
crushing roll, put through several 
quartering samplers, and finally divided 
in a small hand sampling machine, which 
delivers a sample appropriate for assay¬ 
ing purposes. The reject from the sam¬ 
pling all goes into the mill bins with the 
milling ore. 

From the mill bins the ore is taken to 
Chilean mills of the modem, high-speed 
type, making 30 r.p.m., and is milled in 
cyanide solution. The feeders for these 
mills are similar to the Challenge feed¬ 
ers used for feeding stamps, but are 
continuously moved by power, belt and 
pulley, and the feed is arranged so that 
a practically continous stream of ore is 
fed into the mills. The ore is milled to 
pass a 16-mesh screen. 

Drag Classifiers Used 

From the Chilean mills the pulp goes 
to drag classifiers of the so called 
Esperanza type, which differ from the 
Dorr machines in that the series of 
scrapers is connected to a link belt, 
which moves continuously over sprock¬ 
ets, large at the slime-discharge end of 
the machine and smaller at the sand 
end. These machines are more or less 
efficient, but the general consensus of 
opinion among those who use them is 
that the absence of the reciprocal mo¬ 
tion, which is obtained in the Dorr 
machine, allows more slime to be 
carried over with sand product. The 
reciprocal motion of the latter seems to 
turn over the sand, loosen it and offer 
facilities for washing out the greater 
portion of the slime mixed with it. 

The separation of slime and sand is 
about half and half, the sand being de¬ 
livered into leaching tanks, each 20x 
10 ft., where it is treated in the usual 
way by successive solution washes, fol¬ 
lowed by a final water wash. The slime 
is passed through Dorr thickeners and 
pumped into slime-storage tanks, the 
simple passage through the thickeners 
being sufficient to dissolve the economi¬ 
cal maximum of the contained gold. 

Moore Vacuum Filter Used 

From the slime-storage tanks the pulp 
is drawn by gravity into the Moore fil¬ 
ter at an average dilution of about one 
of solid to V/z of solution, this rate 
varying with the exigencies of the oc¬ 
casion. The Moore plant contains two 
40-leaf baskets, each leaf measuring 
6x8 ft. A 1-in. cake is formed on 
the leaf in from 40 to 60 minutes, de¬ 
pending on the condition of the leaves. 
The cake is washed with solution and 
water and discharged following the usual 
practice, the application presenting no 
novelties. 

The proportion of colloid slime exist¬ 
ing in the pulp makes it particularly 
applicable to filtration by this system 
and efficient results are procured with 
comparative ease. The problem of fil¬ 
tration is not a simple one in any case 
and it cannot be said that any of the 
processes in use at the present time ap¬ 
proximate perfection to any great ex¬ 
tent, but by applying the machine and 
method best adapted to any particular 
ore fairly satisfactory results may be 
obtained. 

The ores treated at this mill var> 
widely in grade, running from a mini¬ 
mum of about $5 per ton to a maximum 
of about $12. An average extraction 
of slightly under 80% is obtained at 
a cost of less than $1.50 per ton milled. 
The lime used in treatment, the quan¬ 
tity varying with the ore at hand, is 
added at the crushers and amounts usual- 
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ly to four to six pounds per ton milled. 
The milling capacity is about 275 tons 
per day. 

The practice at the Golden Reward 
mill is typical of the modem tendency to 
mill in cyanide solutions, in this case the 
strength being about 1 ^ lb. KCN 
per ton, and although the mill is old 
and not particularly well adapted for 
securing low operation costs, the work 
is nevertheless efficiently done and the 
costs, under the circumstances, do not 
seem to be exorbitant. 

Experimenting with Roasting Process 

The Golden Reward company pos¬ 
sesses a large quantity of ore which has 
resisted the efforts of metallurgists to 
treat it by any of the straight milling 

Wet Crushing through Rolls at 
Trojan Mill 

Another mill employing a wet crush¬ 
ing process and using cyanide solutions 
throughout is that of the Trojan Mining 
Company at Portland, probably one of 
the most modern installations in the 
Black Hills. This mill formerly was the 
property of the American Eagle com¬ 
pany, but was acquired by the Trojan 
company and remodeled to suit modem 
practice. The ore from the mines is 
dumped into bins at the crusher house 
and from these bins is drawn over griz¬ 
zlies, the undersize going to a belt con¬ 
veyor, the oversize passing through gy-, 
ratory crushers and then joining the 
undersize on the belt conveyor. .This con- 

a launder to two Monad nock Chilean 
mills, each seven feet in diameter. These 
mills gave some trouble due to slight 
mechanical imperfections, but these have 
been remedied so that the mills now give 
good results. The product of the mills 
is elevated to Dorr classifiers where the 
sand and slime are separated. The sand 
is delivered to 200-ton leaching tanks, 
28x8 ft., through automatic revolving- 
arm distributors. The sand treatment 
presents no novelties, being the same as 
that usually followed in the district. 

Air Agitation of Slime 

The slime from the classifiers is taken 
to three tanks for air agitation, these 
tanks being said to be of the Pachuca 

Deadwood, S. D., Showing Homestake Slime Plant in Center Background 

processes and an effort is now being 
made to render it amenable to cyanida- 
tion by giving it a preliminary roast. 
Experinvents have shown that after be¬ 
ing roasted the ore is amenable to cy- 
anidation and high extractions can be 
obtained without excessive consumption 
of cyanide or other chemicals. The 
cost of roasting will not be excessive as 
it is proposed to utilize the sulphur 
content as fuel as far as possible, thus 
reducing the consumption of extraneous 
fuel. 
A roasting furnace is now in course of 
erection and will be in operation in the 
near future. The results obtained by 
this departure in metallurgical practice 
will be awaited with interest. 

veyor has a slope of about 16° and de¬ 
livers ore into mill bins having a capacity 
of about 450 tons. An automatic sam¬ 
pling arrangement was at first installed 
to cut a sample from the ore stream fall¬ 
ing into the bins, but the arrangement 
did not give a representative sample and 
was dismantled. 

The ore is drawn from the mill bins 
and fed by disk feeders into two sets 
of crushing rolls, strong cyanide solu¬ 
tion being added at this point. These 
rolls were probably not intended for wet 
crushing, for the housing leaks a good 
deal and the almost constant attention of 
an attendant is necessary to keep the 
leaks stopped up. 

The product of the rolls flows through 

type. They measure 17 ft. 6 in. in 
Qiameter and 16 ft. in height, and it 
will be readily seen that they differ a 
great deal from the Pachuca idea in 
their proportions. A true Pachuca tank 
should have about 40 ft. of height for 
a diameter of 15 ft. and the Trojan tanks 
have a greater diameter with much less 
height. They are, however, doing ex¬ 
cellent work. The dilution of the slime 
under treatment is about 1 or lj4: 1, 
the object being to maintain a fairly 
thick pulp suitable for subsequent filter¬ 
ing. 

A detail of these tanks which is of 
interest is the central air-agitation tube, 
which is not a tube at all, but a suc¬ 
cession of cone sections set one above 
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another through the entire height of the 
tank. The idea is that, whatever the 
height of the pulp in the tank, it can be 
sucessfully agitated because the central 
tube will discharge itself at almost any 
point. 

The slime treatment is continuous 
through two of the agitation tanks, the 
slime from the first one being trans¬ 
ferred either to the second or third tank, 
as desired, by air lifts, and from these 
secondary plants it is drawn off into the 
filter plant. The average agitation time 
of the slime is five to six hours, no so¬ 
lution being decanted but the entire pulp 
going to the filter. 

The solution fed into the primary 
crushing rolls with the ore averages 
three pounds of KCN per ton and is 
added in the proportion of four to six 
tons of solution to one of ore. The 
sand in the leaching tanks is treated 
with this same solution for about three 
days, and this treatment is followed 
by treating two days with weak solution, 
which has been precipitated, containing 
about one pound of KCN per ton. A 
light water wash is given before dis¬ 
charging the sand, the treatment usually 
extending over about five days. 

The filter is the ordinary Butters sta¬ 
tionary, semi-gravity type which, while 
more or less satisfactory, entails a high 
cost for pumping pulp and solutions. 
From the filter the solution effluent from 
making cake is sent to the precipitation 
department, the weak barren-solution 
wash and the water wash not being pre¬ 
cipitated. * 

Precipitation is accomplished in the 
usual way, using zinc shavings and the 
ordinary form of steel box. The boxes 
have a total capacity of 384 cu.ft. of 
zinc. At the cleanup the precipitate is 
run into an acid-treatment tank where 
tne sulphuric-acid process, customary in 
the Black Hills plants, is carried out. 
The precipitate is collected, dried, partly 
roasted, fluxed and melted in crucibles 
in a coke furnace. 

The capacity of the Trojan mill is 
about 175 to 180 tons per day, but 
steps are being taken to increase 
this tonnage materially. The extraction 
secured by the combined slime and sand 
treatment is in the neighborhood of 75%, 
somewhat more on the slime than on the 
sand product. 

Crushing Practice Is Unusual 

The practice of crushing with cyanide 
solution through rolls is not usual, al¬ 
though it is practiced in a few cases and 
in one other instance in this district, as 
will be noted. It has been productive of 
good results, probably due to the in¬ 
creased time of contact between the ore 
and cyanide solutions, and the agitation 
secured in the rolls and Chilean mills. 

The Chilean mills are efficient crush¬ 

ing machines and are capable of handling 
large quantities of ore, but being high¬ 
speed machines they naturally incur a 
maintenance cost which is high com¬ 
pared to the results obtained with slow- 
speed mills. In this connection it might 
be mentioned that the Minnesota mill, at 
Maitland, is equipped with slow-speed 
mills of the Lane type, and it is claimed 
that these mills have demonstrated their 
ability to crush an equal or greater 
quantity of ore with less expense both 
for operation and maintenance. 

The Chilean mill is said to have been 
introduced into Llack Hills practice by 
J. V. N. Dorr, who first installed them at 
the Lundberg, Dorr & Wilson mill and 
afterward included them in the design 
of the Mogul mill, where they gave good 
results. The Mogul mill was recently 
destroyed by fire and rebuilding is now 
under consideration, but the new plant 
will probably be built on a site more 
convenient to the mining properties 
owned by the company. 

Dry Crushing of Hard Ores 
> AT Victoria Mill 

As an example of extremely hard ores 
found in the Black Hills district, the 
material handled by the Victoria mill 
in the Spearfish Canon region may be 
mentioned. The ore here is extremely 
hard and the mill equipment has been 
designed with this characteristic in view. 
The ore is delivered into the mill bins by 
a tramway and from these bins is passed 
through a gyratory crusher which de¬ 
livers a product that will pass a lJ4-in. 
ring. This crusher product is passed 
through a set of rolls which delivers a 
product having a maximum size of ^ 
in.; the crushed ore drops into a 100- 
ton bin. 

From this bin the ore passes a set of 
fine-crushing rolls and through a trom¬ 
mel, carrying 6-mesh, No. 14-wire 
screen. The oversize from the trommel 
passes to a second set o'f fine-crushing 
rolls, and through another trommel like 
that already mentioned. The oversize 
from this trommel goes back to the 
same rolls and the screened product 
from both trommels drops into a fin¬ 
ished-product bin having a capacity of 
200 tons. 

The ore is so hard that its pas¬ 
sage through the rolls is accompan¬ 
ied by a great deal of noise which 
sounds much like cannon shots, but the 
rolls handle the material in a satisfac¬ 
tory manner without undue wear. 

The finished product is drawn from 
the bin and taken to leaching tanks by 
means of a belt-conveyor system. The 
conveyor deposits the ore into the cen¬ 
ter of the leaching tanks, each 27^2 ft. 
in diameter by eight feet deep, with a 
capacity of about 200 tons, and the dis¬ 
tribution is by hand. 

Leaching is practiced in the ordinary 
way by first treating with a 3-lb. cyanide 
solution, for 72 hr. During this treatment 
about 70% of the gold content is dis¬ 
solved. An additional 10 or 12% is ob¬ 
tained by leaching for a further period 
of 48 hr. with cyanide solution contain¬ 
ing 1^2 lb. KCN per ton, the latter being 
finally displaced with a minimum water 
wash. 

Precipitation on Zinc Shavings 

Precipitation is accomplished in the 
usual way, using zinc boxes of the ordi- 
nary type made of sheet steel. There 
are two six-compartment boxes, each 
compartment measuring two by three 
feet. Each compartment is connected by 
a pipe to a main which leads into the 
acid-treatment tank. At the cleanup the 
zinc is thoroughly washed and the pre¬ 
cipitate, after settlement, is drawn 
through the pipes directly to the acid 
tank without further handling. The acid 
tank is lead lined and furnished with a 
hood by means of which the gases gen¬ 
erated are carried off. The acid-treated 
product is pumped through a filter press 
and washed. This precipitate, after being 
partially dried and mixed with the usual 
borax-soda flux, is melted in graphite 
crucibles. The resulting bullion is a 
little more than 900 fine, of which 50 is 
silver. 

The ore treated at this mill varies in 
value from $4 to $7 per ton. The 
mill has not been in operation for a 
sufficient time to standardize the costs, but 
it is expected that these will not aver¬ 
age Ijiigher than those obtained at other 
similar mills in the district. The mill is 
at present treating about 200 tons per 
day, perhaps the average being a little 
under that figure^. 

» A Mill OF Historical Interest 
V.' . : v 

At Tefry is situated we Lundberg, 
Dorr & Wilson wet-crushing cyanide mill, 
ownedj*,by^a partnership composed of 
John Lundberg, J. V. N. Dorr and A. D. 
Wilson. For several reasons this plant 
is unique. It was started in January, 
1904, and was the first mill in the world 
to operate contimiously aind success¬ 
fully a leaf-filter plant. It was in this 
plant that the first filter plant designed 
by George Moore was installed, its diffi¬ 
culties encountered and overcome; the 
original plant is today operating and do¬ 
ing good work. In this plant also the 
well known Dorr classifier and the 
equally well known Dorr thickener were 
developed. In addition this was the first 
plant in the Black Hills to use the im¬ 
proved Chilean mill for crushing in cy¬ 
anide solution. The plant has operated 
steadily since January, 1904, except dur¬ 
ing the labor troubles of 1907 and 1910, 
and it has the best record for continuous 
operation of all the Black Hills cyan- 
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ide plants. The mill has a capacity of 
110 tons per day and, due to the fact 
that it is treating custom ores as well 
as ores belonging to the partnership, 
few details of the practice have been 
made public and no information as to 
costs has been given out. 

The ore from the mines belonging to 
the company is held in three bins having 
a capacity of 135 tons and the custom 
ore is dumped from mining cars on 
the Chicago & Northwestern railroad 
tracks in the rear of the mill into bins 
holding 80 tons, from which point it is 
trammed to the crushers. After pass¬ 
ing over grizzlies with openings of 1^ 
in. the ore passes through a Gates gy¬ 
ratory crusher and thence to a 12-in. 
vertical belt elevator which delivers it 
into a 75-ton crushed-ore bin. As the 
ore drops into this bin an automatic 
sample is cut from the stream. 

Wbt Crushing Rolls Used 

From the crushed-ore bin the material 
is fed by a cam feeder into a Carter- 
ville geared roll together with solution 
carrying 1lb. KCN per ton. The 
solution is run ip sufficient quantity to 
sluice the product satisfactorily through 
a launder into the Chilean mill. This pro¬ 
duct, which will average about H in. in 
size, passes to a 6-ft. Monadnock Chil¬ 
ean mill, and is reduced so that practic¬ 
ally all of it passes a 30-mesh screen. 
At this point sufficient clear overflow 
from the thickeners and cones is added 
to bring the quantity up to three or 3 
tons of solution to one of ore. 

The ground product from this mill is 
taken to a standard Dorr classifler, the 
sand product of which passes to one of 
four leaching tanks, each 18 ft. in diam¬ 
eter by II ft. deep, holding 105 tons 
of sand. In addition to the 32 hours re¬ 
quired to fill each tank, the charge is 
given a further 12'hr. treatment with 
mill solution. The balance of the five- 
day treatment is with barren solution 
carrying lyi lb. cyanide per ton, fol¬ 
lowed by a weak-solution treatment and 
finally a minimum water wash. The 
leaching rate starts at five tons per hour 
and gradually diminishes toward the end 
of treatment at which time it is one to 
lyi tons per hour. 

Slime Treatment Simple 

Slime from the • classifier, which 
amounts to 50 to 55% of the dry weight 
of the ore, is divided between two cones, 
one 18 ft. in diameter and the other 22 
ft., and one standard 18-ft. continuous 
Dorr thickener. The two cones are so 
placed as to give a gravity flow of clear 
solution to the roll supply tank while 
the overflow of the thickener goes to the 
Chilean mill. The thickened slime con¬ 
taining about 55% moisture is trans¬ 
ferred by air lifts from the thickener and 

the 18-ft. cone to the 22-ft. cone. From 
the latter it goes to a small cone agita¬ 
tor and into the loading vat of the Moore 
filter, usually carrying about 55% moist¬ 
ure and containing from five to 10% of 
—200-mesh material. 

First Moore Filter 

This original Moore filter plant was 
designed in the beginning to handle 30 
tons of slime per day, but it has been 
crowded until it now handles 60 tons 
daily, using two baskets. With minor 
changes in the construction of the plant 
and a change in the bottom of one tank 
the installation is practically the same 
today as when it was designed in 1903. 

The crane for the transfer of the bas¬ 
ket is operated by water at 105-lb. 
pressure, the water being pumped into 
an accumulator. It gives little trouble 
and costs almost nothing for mainten¬ 
ance. The mill solution and most of 
the barren-solution wash from the fil¬ 
ter process and sand leaching go to the 
gold tanks and are precipitated. So¬ 
lutions assaying less than $1 per ton 
are not precipitated unless the treat¬ 
ment happens to demand additional bar¬ 
ren-solution, or the supply of high-grade 
solution is insufficient to keep the pre¬ 
cipitation department busy. 

Usual Precipitation by Zinc Shavings 

The solutions are precipitated by 
means of zinc shavings. In this plant 
barrels have always been used instead 
of zinc boxes, the plant having a total of 
30 barrels in 10 rows of three each. 
They are cleaned up twice a month, the 
rule being to take all the contents of the 
head barrel, part from the second bar¬ 
rel and still less from the third barrel, 
sorting all the coarse zinc and returning 
it to the second barrel. The fine zinc 
and precipitate thus sorted out are 
placed directly in the acid tank. The 
barrels are all moved up one step, the 
second barrel before cleaning up be¬ 
coming the first and the first barrel 
moved down to the foot. The second 
barrel, now the head of the series, is re¬ 
packed, the next partially repacked; all 
of the fine material taken out is put in 
the acid tank. As the cleanup usually 
consists of about 100 lb. of dry product, 
all the figures which follow apply to a 
cleanup of that size. 

To the product in the acid tank 415 lb. 
of commercial sulphuric acid are added 
and allowed to remain in contact for six 
to seven hours, or until chemical action 
has nearly ceased. Water in equal vol¬ 
ume is then added and the contents are 
heated with live steam and allowed to 
stand 10 or 12 hr., usually over.night. 
The following morning the solution is 
siphoned into a settling tank where any 
floccujent matter is settled. Another 
water wash is added and live steam again 

introduced to heat the charge thorough¬ 
ly. The charge is then allowed to stand 
about an hour. The clear solution is 
drawn off into a vacuum tank and fil¬ 
tered. When the acid tank is nearly 
empty the contents are energetically 
stirred to bring all of the product into 
suspension and the charge is transferred 
to a vacuum tank and filtered. 

When the moisture contained is 
brought down to 4 or 5% the product 
is taken from the tank, broken so that 
no piece is larger than a 1-in cube and 
placed in flat, iron roasting pans. These 
pans are placed in a soft-coal furnace 
and the fire is started. The furnace has 
a total capacity of four I8x3-in. pans 
in two layers; IJ/^ to two hours’ time is 
sufficient to drive off nearly all the zinc, 
and the resulting bullion is comparative¬ 
ly clean. The product in the pans is not 
touched or stirred during the roasting 
and experiments have proved that me¬ 
chanical losses are thereby eliminated. 
The size to which the product is broken 
is small enough to insure a good clean 
roast. 

The roasted precipitate is placed in a 
No. 100 graphite crucible in a coke fur¬ 
nace together with five to seven pounds 
of flux composed of ^ borax glass and 

sodium carbonate. Melting is usu¬ 
ally completed in about 1}/^ hr., using 
80 to 100 lb. of coke. The bar is poured 
into a bullion mold as it is not necessary 
to remelt. The resulting bullion is 950 
to 970 fine. Bars have been made as 
high as 984 fine, but the average is as 
stated above. 

Although the mill was built seven 
years ago it is kept in the best repair and 
is still uptodate in most of its features. 
The machinery is driven by electricity 
throughout, using alternating current at 
440 volts; a total of 104 hp. is used. 

Other Mills in the District 

Among the mills now operating in the 
Black Hills district may be mentioned 
the new Reliance, which has just been 
remodeled and has started operation 
along lines unusual in the camp, treat¬ 
ing slime by a continuous decantation 
process and making use of Dorr thick¬ 
eners for the ‘purpose. This mill has 
also installed a Portland continuous fil¬ 
ter for filtering the slime tailing. The 
mill has been in operation only a short 
time, remodeling is not yet complete and 
no information is available for pub¬ 
lication. 

The Bismark Mining Co. is building a 
mill near the Wasp No. 2 in which the 
sysii >.i of treatment will be identical with 
that of the latter. The mill is approach¬ 
ing completion and should be in oper¬ 
ation in the near future. 

In this paper no mention has been 
made of the metallurgy of the Home- 
stake installations. This is a matter 
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which is so extensive that it should be 
treated alone and I hope, in a later pa¬ 
per to discuss that practice. The Home- 
stake is treating ores on a scale which is 
not equaled at the present time and has 
attained an astonishingly low cost for 
mining and milling. An ore of low grade 
is being treated and the methods, original 
in many instances as they are efficient, 
are a lasting credit to the energy of the 
technical men who are responsible for 
their devising. 

There are many mills in the Black 
Hills which are not now operating, but it 
would serve no useful purpose to speak 
of these at the present time in spite of 
the fact that some of them may resume 
operations in the near future. 

Conclusions 

It is with no little hesitation that one 
ventures to call attention to details in 
the practice of this district which seem 
capable of improvement, in view of the 
fact that capable operators have studied 
the problems and undoubtedly are aware 
of the solutions of them even if they are 
not put into practice at the present time. 
A little criticism, however, may be help¬ 
ful from a constructive point of view 
and the few suggestions that I venture 
to make are offered in a friendly spirit, 
with a desire only to add a little to the 
present practice. It is possible that a 
perspective view may be appreciated by 
those whose vision has been limited by 
long contact and short focus. 

The first impression is that in few of 
the operating plants is there any efficient 
means of estimating with accuracy the 
tonnage treated. The importance of the 
point will be readily appreciated by those 
familiar with the problem, so that it 
needs no discussion. It will be sufficient 
to say that mill estimations are not suffi¬ 
ciently accurate upon which to base com¬ 
parative calculations except in such extra¬ 
ordinary cases as has already been men¬ 
tioned in the Wasp No. 2 mill. A system 
of weighing the mill ore, while expensive 
to install, will repay, in information ac¬ 
quired and in satisfaction, any financial 
outlay which may be necessary. 

The same is true of sampling. Samp¬ 
ling plants are expensive to install but are 
productive of much good. In some mills 
in the district samples of mill run 
are taken by means of a large elevator 
bucket fixed to a chain belt which period¬ 
ically crosses the stream of ore falling 
into the mill bins. This device is more 
than likely to give erratic results. The 
area of the bucket opening is too small, 
and large pieces of ore strike the edges of 
the bucket and bounce off, leaving a sam¬ 
ple which is not representative. Often the 
capacity of the bucket is not sufficient to 
hold the entire quantity of ore which be¬ 
longs to it and it piles up and overflows, 
again resulting in an erratic sample. I 

believe it is recognized that to secure a 
proper sample it is necessary to take the 
whole stream of ore at regular intervals, 
the oftener the better, and to reduce the 
size of the sample by successive opera¬ 
tions of the same kind. A part of the 
stream for all or part of the time is not 
sufficient and leads to a sample which is 
not accurate, and this, in the opinion of 
those who have most carefully studied 
the subject, is worse than no sample at 
all. 

Crushing Hard Ore with Rolls 

The practice of crushing through rolls 
in this district should be an object lesson 
to some metallurgists who have main¬ 
tained that rolls are not adaptable to hard 
ores. Some of the roll installations here 
are crushing extremely hard, close- 
grained ores and doing it efficiently and at 
low cost. The controversy as to the su¬ 
premacy of rolls or stamps might receive 
considerable light if a thorough compari¬ 
son of the different practices in the camp 
were made. The greatest difficulty is that 
only one company, the Homestake, is us¬ 
ing stamps, and this is on such an enor¬ 
mous scale that the extremely low costs 
obtained there cannot be compared with 
those obtained by rolls on a much smaller 
scale. The Homestake mills are treating 
more than 4000 tons daily and by reason 
of the extent of the operation are able to 
institute economies which would be im¬ 
possible in smaller plants, the largest of 
which treats but 500 tons daily. Compari¬ 
son of results without a long period of 
study and analysis is obviously out of the 
question. 

High-speed Chilean mills are operated 
in a number of plants and are giving 
good results. I have for some time be¬ 
lieved that the slow-speed mill is capable 
of giving more economical results and a 
comparison of the cost of these and the 
cost obtained by the slow-speed mills at 
the Minnesota mill would be of greatest 
interest. In view of the fact that the latter 
will probably begin operations soon 1 
hope to see this comparison made. 

The use of lime is accompanied by 
some losses which might possibly be 
avoided by some slight change of method. 
This is typified in the case of the Wasp 
No. 2 which has already been mentioned 
and a similar procedure is followed at 
some of the other mills. The use of lime 
should be carefully watched, as it has 
been clearly proved at the Homestake 
that excessive lime has a retarding effect 
on the solution of gold in the ores of the 
Black Hills. 

On the ores in general it is said to be 
true that fine grinding increases extrac¬ 
tion, and where the ores have sufficient 
value to justify additional expense it 
would seem to be good business to deter¬ 
mine accurately at just what point grind¬ 
ing can be carried to return the maximum 
economical extraction. * 

I wish to express my appreciation of 
the opportunities which have been unani¬ 
mously extended to me during my visit to 
the Black Hills. A personal mention of 
all those who have facilitated my investi¬ 
gations would look too much like a census 
of the district. The mills have been freely 
open to me and information given without 
reserve. Much of this information has 
been given in confidence and with the 
request to avoid publication and all of 
these requests have been respected. 

The World’s Iron Ore 
Reserves 

Thew provisional closing of the Salangen 
iron mine, following the inactivity in 
Dunderland, has directed attention to the 
problem of Norwegian concentrating ores, 
says the Mining Journal, Nov. 9, 1912. 
Of the large deposits, Sydvaranger ranks 
first, with about 37% of iron in the ore, 
Dunderland 36%, and Bogen and Salan¬ 
gen 31 per cent. 

Dunderland Ores Carried Too Much 
Glance 

Magnetic separation is, therefore, nec¬ 
essary in order to get rid of impurities, 
chiefly quartz, before the ore is available 
for the smelter, and as magnetite has a 
greatly higher magnetizing intensity than 
iron glance (180: 1), the separating pro¬ 
cess to be adopted must depend on the 
nature of the ' re. The trouble at Dun¬ 
derland arose from the fact that iron 
glance predominated, about ZVz to 3 
times as much glance as magnetite, and 
to meet the difficulty the Edison magnetic- 
separation method on the dry principle 
was adopted; but owing to the dust 
created was found (so far as the opera¬ 
tives were concerned) to be unsuitable. 
This trouble is not present with the 
Sydvaranger, Salangen and Bogen ores, 
which are pure magnetite, nor with some 
smaller deposits. 

According to Prof. J. H. L. Vogt, the 
iron ore available by opencast working, 
from the chief Norwegian iron deposits, 
is as follows: Sydvaranger, 100.000,000 
tons; Dunderland, 110,000,000 to 120,- 
000,000 tons; Salangen, 30,000,000 tons; 
Bogen, 15,000,000 tons, and all others, 
from 75,000,000 to 100,000,000 tons; in 
round figures 350,000,000 tons of ore, of 
which 200,000,000 tons are magnetite. In 
depth up to about 100 m. a reserve of 
750,0(X),000 tons can be reckoned with, 
and up to 200 m. about 1,500,000,000 tons, 
of 30 to 36% iron ore. 

Apart from concentrating ores there is 
in the north of Norway a number of oc¬ 
currences of sorting ore, Sydvaranger 
alone presenting a reserve of at least 
4,000,000 tons, possibly 8,000,000 tons, ' 
of 52 to 53% ore; while in the south an 
effective ore supply of 5,000,000 tons may 
be reckoned. The successful handling cf 
the titaniferous ore at Rodsand, by the 
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Grondal process, has drawn attention to 
similar deposits in the v/estern district. 
There is an ilmenite deposit at Ekersund, 
Soggendal, carrying about 39% TiOs, and 
38% FeO, which places this deposit in a 
unique position for the production of 
ferrotitanium, ferrosilicon, titanic acid, 
etc. Numerous other deposits carry 
smaller percentages of TiO-. Some of 
these ores could be hand-sorted to 52% 
iron, and most could be magnetically con¬ 
centrated to 64 to 67% of TiOi. The po¬ 
tential reser\fes of the titaniferous ores of 
Norway are placed by Professor Vogt at 
about 15,000;000 tons, with a metallic 
content of about 9,000,000 tons, by which 
is understood ores with 40% Fe, and be¬ 
low 8 to 10% TiO-, calculated as a*con- 
centrate of 65 to 68% Fe. 

The Older Iron Mines Failing 

In regard to the world’s supply of iron 
ore, the production of Belgium has fallen 
from three-quarters of a million tons in 
the period 1850 to 1870, to 200,000 tons 
in the last 10 years, and in Scotland from 
2,000,000 tons in the period 1855 to 1880, 
to less than a million tons in recent years. 

The Bilbao mines, in Spain, up to the 
present have produced about 180,000,000 
tons of ore; while it is calculated that the 
present reserve amounts to only about 
70,000,000 tons. Even if this estimate 
is a low one, it is obvious that the Bilbao 
exports must \iithin a generation, or even 
20 years, exhibit a great decline. The 
same condition of affairs is to a certain 
extent apparent in connection with the 
Krivoi-Rog mines, in South Russia, the 
most important source of supply in that 
country. 

Against these declines must be consid¬ 
ered the unworked deposits which, at 
present, lack transportation. In this con¬ 
nection, Kirunavaara and Gellivaara may 
be mentioned, as their annual output in a 
few years should be 4,000,000 tons, and 
also Sydvaranger, in Norway. 

Four-fifths of America’s iron produc¬ 
tion comes from the Lake Superior de¬ 
posits, with an annual output of a little 
over 40,000,000 tons, and although the 
richest and best ore beds will be depleted 
in a calculable future, there will remain a 
quantity of somewhat poorer ores suffi¬ 
cient to last for centuries. The world’s 
three largest iron-ore deposits at present 
being mined are the Lake Superior field, 
with Mesabi as the most important mining 
district; Kiruna, with other deposits in 
Norrbotten, Sweden; the so called minette 
deposit in Germany and Luxemburg, with 
adioining parts of France. From Minas 
Geraes, Brazil, a number of large iron- 
ore deposits are reported as available, 
and it is even mentioned that from these 
alone, by opencast work, it is possible to 
take out about 2,000,000,000 tons of ore. 
From other foreign countries have also 
come late tidings of gigantic ore deposits, 
so that Professor Vogt concludes that for 

generations to come the world will have 
all that it will require of iron ore, and 
that the lament about iron-ore hunger 
should cease. 

The Gamm Oil Furnace 
The Gamm oil-burner, shown in the 

accompanying illustration in connection 
with a reverberatory furnace, is a device 
for burning oil without forced draft, 
steam atomizing, or any other aid to com¬ 
bustion, except a stack. The burner con¬ 
sists of four castings, a lower air passage 
A, an oil pan B, an upper air passage 
C and a damper plate D. They are all 
of the simplest forms. 

A furnace operating on this system was 
shown recently in Weehawken, N. J. 
In starting the furnace the oil pan was 
filled, and a small piece of burlap was 
lighted and thrown on the surface. The 
oil began to burn and the flames were 
carried down passage E into the fur¬ 
nace, the air for combustion being fur¬ 
nished by the inlets between the lower 
and upper castings and the pan, and 
by the opening left by the damper. The 
furnace was a 2j4x5-ft. reverberatory, 
and was soon full of flame. 

Regulation of the flame was furnished 
by D. When D is shoved forward, shut- 

Gamm Oil Furnace 

ting off the air supply, the flame is long, 
filling the entire furnace (reducing at¬ 
mosphere), when D is back, the flame is 
short, and the furnace atmosphere oxidiz¬ 
ing. The change from one to the other 
takes place in about three or four sec¬ 
onds. The oil runs into the pans in a small 
stream, but through large pipes, so there 
is little danger of stoppage of the oil by 
grit, etc. If it does stop, the fire bums 
for some time on the supply in the pans, 
then goes out. There is no air, steam, 
etc., escaping, and if the oil starts again 
there is no “flare back.” 

The experiment was shown of inten¬ 
tionally opening the cocks and overflowing 
the pans. The oil flowed down E toward 
the furnace, and into the lower air pass¬ 
age, and burned, generated a great vol¬ 
ume of flame, but doing no damage. There 
was no smoke to be seen issuing from 
the stack at any time. 

A bar of steel 1^ in. in diameter was 
placed in the furnace and taken out in 
two minutes, by which time it was at a 
bright red heat. The furnace quickly 
melted glass and copper. 

The furnaces have already been put 
into commercial use for melting copper, 
german silver and nickel, the largest fur¬ 
nace so far built being said to have an 
llx25-ft. hearth and to melt a charge 
of 35 tons of metallic nickel. 

A 62-ft. flame is said to have been 
produced with these burners, but the 
Weehawken furnace and flue were too 
small for such a demonstration. The ab^ 
sence of noise was an agreeable feature 
to one accustomed to the ordinary atom¬ 
izing or spray burners, and the absence 
of flames shooting from every opening, 
as is the case with forced-draft fur¬ 
naces, makes it agreeable to work with. 

Theoretically the advantages over atom¬ 
izing burners are considerable. No power 
is required for blowers or boilers, and, 
as is the case with steam, no heat is lost 
in warming the atomizing agent. So far 
as could be seen in one afternoon, the re¬ 
sults bear out these considerations. 

The furnaces are marketed by the Oil 
Furnace & Engineering Co., of 60 Liberty 
St., New York. H. F. E. Gamm, inventor 
of the furnace, is chief engineer. 

Austrian 1911 Mineral 
Production 

.According to official reports the min¬ 
eral production of Austria for 1911 was 
as follows, the items being arranged in 
order of descending value: Bituminous 
coal, 14,379,817 metric tons; lignite, 25,- 
265,334; iron ore, 2,765,815; lead ore, 
23,845; si’ver ore, 24,143; quicksilver ore, 
111,016; zinc ore, 32,166; graphite, 41,- 
559; copper ore, 10,974; gold ore, 29,- 
647; pyrites, 15,805; manganese ore, 15,- 
954; mineral paints, 2902; tin ore, 9435; 
tungsten ore, 45; asphalt, 1740 metric 
tors. 

Metal production was as follows, the 
items again standing in descending order 
of value: Pig iron, 1,596,148 metric tons; 
zinc, 15,766; lead, 18,097 metric tons; 
silver, 48.036 kg.; quicksilver. 704 metric 
tons; copper, 1760 metric tons; radium 
preparations, 14.146 grams (containing 
2.647 grams pure RaCU, valued at 5214,- 
928); gold, 205.342 kg.; copper sulphate, 
767 metric tons; uranium preparations, 
5785 kg.; tin, 15 metric tons. 

Bituminous-coal mines employ 63,567 
men, 2141 women and 4119 children; 
lignite. .52,048 men, 2150 women, 704 
children; iron mines, 6134 men, 110 
women, 65 children; iron works, 5566 
men, 86 women, 134 children; lead min- 
iitg, 2825 men, 533 women, 218 children; 
silver mining, 2275 men, 7 women, 18 
children. In general, women and child¬ 
ren each form about 3.3% of the total 
Austrian mine workers. 

Fuller’s earth is now chiefly used as an 
oil clarifier. The United States produc¬ 
tion equals only about three-quarters of 
the consumption. About one-half the do¬ 
mestic production comes from Florida. 
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Labor Conditions at Copper Range 
The question of housing employees is a 

matter much neglected at Western mines, 
where the superiority of the married 
miner in work and faithfulness is not 
appreciated as much as it should be. 
Lake Superior mining companies always 
provide houses for their best employees. 
The houses are rented at a price so low 
that it does little more than take care of 
the repairing and other fixed charges, 
such as taxes and insurance. Western 
mining companies are prone to attribute 
this practice to the settled conditions in 
the Lake Superior district, but even at the 
new prospect camps, houses for married 
employees have to be provided before the 
company can attract the better class of 
men. 

Paternal Policy Results in Stable 
Conditions 

As will be shown by plans and ap¬ 
proximate costs of erecting the houses 
furnished the men by the Copper Range 
Consolidated Co., these houses do not 
have to be expensive to be comfortable. 
Any company that has arrved at the stage 
of employing a considerable force of 
miners ought to be able to afford the ex¬ 
pense of housing the married miners in its 
service. If this policy were carried out 
there would be more married miners in the 
Western camps, and there would be less 
discontent and senseless agitation, and 
in time we would see the son following 
the father in American mines. Mine ac¬ 
cidents would become less frequent, labor 
troubles and discontent would be less 
rampant, and efficiency in mining opera¬ 
tions would show marked improvements, 
with wages going to the merchant and the 
butcher instead of to the saloonkeeper and 
the gambler, as is so characteristic of 
Western camps. Provision for families 
brings families, and families alone beget 
stable conditions as far as labor is con¬ 
cerned. 

Bowling Alleys Provided 

The companies in the Lake Superior 
district generally show some interest in 
the entertainment of their employees. 
They help the different baseball clubs and 
encourage the men to organize bands and 
other such organizations as will help to 
make the community self-contained to the 
greatest degree. If the men are not 
furnished some legitimate amusement 
they are either going to spend their leis¬ 
ure hours drinking and gambling or else 
become discontented. The Lake com¬ 
panies realize this clearly and at each of 
its different properties the Copper Range 
Consolidated Co. has erected a bowling 
alley where the charge for setting up the 
pins and other such things is just enough 
to covei the expenses. The men come 

By Claude T. Rice 

The paternal policy of the Cop¬ 
per Range Consolidated Co. is 

characteristic of the Lake Supe¬ 

rior copper country and is respon¬ 
sible for stable labor conditions. 

Cheap rents are possible through 

company houses; libraries have 
been established; social organi¬ 

zations are encouraged; injured 

men are assisted and adequate 
medical attention provided for 

employees and their families. 

with their families and rooms are pro¬ 
vided for the wives and daughters as 
well as for the men themselves. 

Public School System 

In the Lake Superior district most of 
the taxes are paid by the mining com¬ 
panies. The companies therefore see 
that the money of the township is prop¬ 
erly spent. For •this reason the Lake 
Superior camps have excellent school 
houses, such as the high school at Paines- 
dale which is capable of accommodating 
400 pupils and cost $125,000. This is a 
building of which any community, no 
matter.what its size, might well be proud. 
The school is fitted with chemical and 
physical laboratories; a room is provided 
for teaching the boys manual training in 
the form of carpenter work, while instruc¬ 
tion in domestic science with a labora¬ 
tory for cooking practice is arranged for 
the girls. A gymnasium is provided with 
baths for boys and girls. In fact, bathing 
is a special feature of the community, 
for in the basement of the library near-by 
are free baths, and in the dry-houses the 
men and boys of the community can get 
baths at any time and tubs, as well as 
showers, are provided. 

Paine Memorial Library 

The Lake Superior companies usually 
take a considerable interest in seeing that 
the employees and their families are able 
to obtain good reading matter. In this 
case William A. Paine, one of the largest 
shareholders in the Copper Range com¬ 
panies, gave the Sarah Sargent Paine 
library building, costing about $40,000, as 
a memorial to his mother. The company 
supports this library as well as the three 
branches which are maintained at Tri¬ 
mountain, Baltic and Atlantic. In this 
library and its branches there are about 
6000 volumes, some being in Finnish and 
Croatian, as the people of those nation¬ 
alities showed especial interest, raising 
money to aid in providing books. Each 
year the company adds some new books, 

while the supply also grows by contribu¬ 
tion from friends. 

This library is open every day. One 
room is provided for card playing and 
other games, where the men can smoke 
if they desire. In the basement are the 
baths, while on the top floor is an audi¬ 
torium that will seat 400 people. This 
used for general gatherings, lectures, 
dances, etc. The library is in charge of a 
trained librarian, and a certain amount of 
children’s work is done. The library is 
made to fit in with the work at the schools 
as much as possible. 

Such enterprises are not costly. The 
company maintains the library and pays 
the salaries of attendants at a cost of 
about $2500 per year besides heating and 
lighting the building. Much interest in 
the library is shown by all the employees. 
Indeed, it is the center of the community’s 
life. It seems that if Western mining 
companies would operate libraries to com¬ 
pete with the saloons it would be good 
business and in time would have an in¬ 
direct effect upon the price of the com¬ 
pany’s shares on the stock exchange, 
through efficiency among the employees. 

Aid Fund Organizations 

A characteristic of the Lake Superior 
district is the interest that the miners 
show in their “clubs** as they call the 
aid-fund organizations. Almost as soon 
as a property begins to produce, the 
miners come to the manager and ask for 
the starting of such an organization. These 
organizations at the Copper Range prop¬ 
erties are administered by the mining 
company, and the surplus funds invested 
for the men. The officers are the mine 
captain, the head physician, the company 
clerk, one surface and one underground 
employee selected by the company as 
popular and acceptable among the men. 
These officers serve without pay. The 
dues are 50c. per month, and the benefits 
are paid only in the case of accident, not 
in the case of sickness, as in the Calu¬ 
met & Hecla club. Benefits in the case 
of partial disability are payable begin¬ 
ning six days after the accident, and 
amount to $1 per day, being payable for 
a period not exceeding six months. It is 
because the benefits only apply to accident 
cases that these organizations prosper 
without outside aid. The different funds 
have grown so that they are able to pay 
$600 in case of death or total disability. 
Cases of serious partial disability, such 
as the loss of an eye, a leg or a hand, are 
settled by the committee according to the 
individual case, the advice of the company 
physician being depended upon mainly in 
determining the degree of disability. 
These clubs are in operation only at the 
mines, not at the mills. 
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The aid given by the club does not 
affect the company’s solicitude for the 
man and his family. If he is able to go 
back to work again, he is placed at his 
old job. If he is disabled so that this is 
impossible, new work is provided for him, 
and in the case of accidental death the 
family is helped according to the circum¬ 
stances of the case. One young man’s 
arm was cut off while working for the 
company. When he was discharged from 
the hospital and was able to return to 
work, he was given a landing job, at the 
same time being told to brush up on his 
education as much as possible. He took 
a course in book-keeping in a corres¬ 
pondence school, and is now a supply 
clerk at one of the company’s properties. 
With young men such solutions of the 
problem of the injured employee are 
available, and in some instances it is pos¬ 
sible even to better their lot financially. 
With the disabled employee past middle 
age it is a case of hunting up some make¬ 
shift job to help him keep going. Some 
surface work or tending the change 
house are the positions most applicable. 
In many instances, the employee can be 
transferred from the mine to the mill, 
where the work is mainly watching and 

, little physical effort is entailed. 
The company feels reluctant to send a 

disabled miner underground again if the 
injury be at all serious. Still, in one of 
the stopes of the Baltic mine there was, 
for a long time, a man with one hand who 
worked on a two-man machine. He had 
an artificial hand and by means of the 
hook he was able to do his share of the 
lifting, and even barring down the back. 
In fact the mine captain says that he was 
as good a worker as an able-bodied man. 

Feb of $1 per Month Covers All 
Medical Attention 

At the Copper Range company the 
hospital fund is operated on a somewhat 
different basis from those in ^other parts 
of the copper country, in that the men all 
pay $1 per month. This is done so that 
the company can provide a service some¬ 
what broader in its scope. No charge is 
made to any employee of the company 
for medical or hospital service in cases 
of either accident or sickness. The mem¬ 
bers of an employee’s family are given 
free medical attention outside of the hos¬ 
pital and when necessary to treat the 
patient in the hospital a fee of $1 per day 
is charged. There is one central hospital 
at Trimountain, with dispensaries and an 
ambulance maintained at the different 
mines. There is one doctor at the mills, 
which are all near together, and one at 
each of the mines. The medical corps 
consists of a head physician and six as¬ 
sistants. 

Company Houses Popular 

The whole attitude of the company is 
favorable to the married miners who have 

the heaviest expenses. Coal is sold to 
employees practically at cost. Wood 
from the locations is also sold to the em¬ 
ployees at reasonable rates. The greatest 
aid, however, comes to the married man 
through the company houses, which are 
rented at about 75c. per month per room. 
This includes water, scavenger service 
and removal of garbage. Only for mali¬ 
cious and unexcusable damage to a house 
is the man charged anything extra. Wear 
and tear due to children is, of course, not 

considered. The trouble is that the com¬ 
pany does not have enough houses to go 
around, and it cannot house all the 
married employees. As a result there is 
a scramble to get a company house when¬ 
ever one is vacated, and when a family 
does get one, it generally sticks with the 
company. The 75c. per month just about 
covers the expenses attached to the main¬ 
tenance of the houses and the cost of 
the service, so that the company gets no 
real income from the houses. 

SECTION a-a 

Change House at Baltic Mine 
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Single Houses Most Desirable 

Plans for some of the houses construct¬ 
ed by the Copper Range company for its - 
employees are given in the accompanying 
drawings. A good deal of thought has 
been devoted to their design so as to get 
as serviceable a house for the money as 
possible. The houses, almost all have 
basements and are all finished inside with 
plaster; they have to be well built owing 
to the rigor of the winters. The costs 
given are based on a cost of lumber 
varying from $16 per M for rough hem¬ 
lock to $30 per M for finishing lumber. 
Carpenters’ wages vary from $3 to S4 
per day of 10 hours. 

Single houses are the most desirable, 
and if properly designed do not cost 
much more, proportionately, than a 
double house. Fig. 2 shows the house 
that has been found by the company to 
be the most satisfactory of its single 
houses. This originated at Trimountain 
but is now used elsewhere by the com¬ 
pany as its standard single house. It 
has six rooms; the stairs to the second 
floor are arranged so that, with a min¬ 
imum of space, separate entrances are 
provided for all bedrooms. The only 
drawback is that the entrance is on 
the’side of the house, as the elevation 
shows. The house alone costs approxi¬ 
mately $1000 erected; the basement costs 
about $200 extra. In Fig. 1 is shown 
another arrangement of a seven-room 
house. This house has the entrance on 
the front, but the position of the hall 
is poor as regards space economy. 
Several of these have been erected and 
are popular with the tenants; the attic 
can be finished off for a children’s 
room if desired. The cost of this house 
is about $1300, with basement. 

The double house shown in Fig. 3 is 
the cheapest for a given capacity and 
is the type best adapted to young prop¬ 
erties, as the families of the men who 
go to work at prospects are generally 
small. The attic on the second floor also 
can be finished if desired. This is the 
type of house that was first used at the 
Baltic mine. The double house with 
basement costs $1200 erected, so that 
it makes the cost of housing the families 
much less than with the others. 

The Baltic Change House 

The change house at the Baltic mine 
is shown, in the accompanying draw¬ 
ing, This cost complete $20,000. It 
has a concrete floor. In it there are 462 
lockers of expanded metal and without 
doors, a watchman being kept on duty 
all the time. The lockers are 15 in. 
square inside and five feet high, with a 
shelf nine inches from the top on which 
to put wash basin and shoes. There are 
12 showers and six tubs. Iron washing 
troughs 16 in. wide and nine inches deep 
are also provided. The water closets 

empty into a large cesspool. The 
building has a corrugated-iron roof over 
a covering of wood. The walls are made 
of sandstone obtained near-by. The men 
of the community can get free baths at 
the change house any time of the day, 
as>the use of the building is not restricted 
to company employees. 

It is because of such treatment as this 
that the miners stay contentedly in these 
Lake Superior mining camps and let the 
high-priced camps of the West alone after • 
trying them once. They would rather 
have families and decent homes than to 
submit to the living conditions that 
characterize Western mining camps. A 
miner gets only about $70 per month but 
he can live cheaply. The butcher and 
grocery bill for the miner’s family having 
three children and living well will not 
come to over $30 per month and plenty of 
vegetables are available in season. The 
regular board charged in these camps is 
$20 per month, including washing. At 
that price, however, two or three men 
sleep in a room. One of the reasons 
for such cheap board is that the company 
gives the boarding-house keepers cheap 
rents. Western companies, if they ever 
wish to get rid of the high wages that they 
are paying, should study the matter of 
providing houses for their employees at a 
reasonable price. They should see to it 
that early in the life of the company, 
ground for the future needs is obtained 
and held so as always to insure cheap 
living for the mine employees. A little 
foresight like that which is so commonly 
displayed by the Lake Superior compan¬ 
ies goes a long way toward getting the 
better of discontent among employees. It 
is one of the main reasons that wages 
are lower in the copper country than 

.they are in Western districts. 

Doctor Jack Pot Wins 

Apex Suit 

An unusually important apex suit 
has just been decided by the United 
States Supreme Court in the case 
of the Doctor Jack Pot Mining Co. 
and the Work Mining & Milling 
Co., of the Cripple Creek district, 
the course of which has been chronicled 
from time to time ki the columns of the 
Journal, By this decision the eaHier 
ones of Judge Lewis and the court of 
appeals have been sustained and it is 
held that the $2,400,000 worth of ore 
in dispute belonged to the Doctor Jack 
Pot company and must be paid for by tlie 
Work company. It was held by Judge 
Lewis and the court of appeals that the 
ore was under the Work properties, but 
that the vein from whieh it was extracted 
had its apex on the Doctor Jack Pot 
ground, and that the Doctor Jack Pot 
could follow a secondary vein extra- 
laterally notwithstanding the absence 

of a discovery vein or discovery cut, 
the claim being patented. 

Tantalum Electrodes 

The price of platinum has steadily ad¬ 
vanced during the last 10 years, being 
now far above that of gold, and has 
reached a height that makes it burden¬ 
some to the chemist to buy apparatus 
made of this metal, so valuable and 
in many cases indispensable to him. It 
is not only the decline in production, but 
the enhanced consumption of this metal 
by the jewelry trade that has forced the 
market upward. Regarded from an esthetic 
point of view platinum ranks far behind 
silver and gold, hence there is no rea¬ 
son why it should be sought so much as 
an ornamental object in jewelry, but 
the fancy of the public has made it 
fashionable just on account of its high 
price. 

Substitutes for Platinum 

Since there is no prospect that the 
price of platinum will ever decline in 
any considerable measure, science and 
industry have tried hard to procure a 
substitute for this precious metal. While 
it does not seem probable that a sub¬ 
stance will be found capable of replac¬ 
ing it in every instance, yet it will be 
of great moment if substitutes can be 
found for at least part of its applications 
whereby a portion of the metal would be 
made' available for purposes for which 
it is indispensable. 

Thus, quartz glass at a moderate price 
offers, for some purposes, a substitute 
for platinum, although not quite its 
equivalent. It is perfectly resistant to- 
acids, with the exception of hydrofluoric, 
and insensible to sudden changes of tem¬ 
perature, but it is breakable and is a 
poor conductor of heat. Furthermore, 
chemical utensils have been made of an 
alloy of 90% gold and 10% platinum. 
This alloy is harder and tougher than 
gold, but more difficult to work than 
either one of the component metals. It 
might replace platinum entirely if its 
point of fusion were higher. As this is 
only little above that of gold crucibles 
the dishes made of the alloy are apt to 
fuse over an ordinary bunsen burner. 
Its scope of application is large enough, 
but the economy attained is small. The 
price of utensils made of it, amounts to 
about two-thirds of that of platinum in 
consequence of its higher cost of mold¬ 
ing. 

Tantalum Apparatus Recently Tried 

Quite recently the firm of Siemens & 
Halske has proposed tantalum, which was 
originally intended only for metal fila¬ 
ments of electric lamps, as a partial, sub¬ 
stitute for platinum, and has introduced 

Note—Translation by O. H. Hahn, from 
an article by O. Brunck, In “Chemlker 
Zeltung,” Oct. 19, 1912. 
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sundry utensils and instruments made 
out of that metal at a price of 62'/jC. per 
gram, including cost of molding. 

At temperatures below 200° C., tantalum 
behaves like a precious metal. It is not 
attacked by the oxygen of the air nor by 
acids, with the exception of hydrofluoric 
acid, but not excepting aqua regia. While 
it is perfectly resistant to aqueous solu¬ 
tions of alkalies, the compact metal is 
destroyed by fused alkalies. Heated in 
the air, tantalum begins to oxidize con¬ 
siderably below a red heat and burns, at 
a higher temperature, to white tantalic 
oxide, although in a vacuum it will stand 
the highest white heat. As a material 
for surgical and particularly dental in¬ 
struments tantalum has found favor 
rapidly with practitioners. In chemical 
laboratories, tantalum dishes are, thus 
far, the only form in which the metal 
is used. Its sensibility to oxygen at 
the higher temperatures and to hydro¬ 
fluoric acid prohibits a more general use 
as a substitute for platinum. 

Experiments on Tantalum Electrodes 

The properties of tantalum described 
above made it apparent to me, however, 
that it might be tried appropriately as 
an electrode material in the electrolysis 
of metallic salts, especially in electro¬ 
analysis, a presumption which experi¬ 
ments have proved to be correct. The 
electrodes made for me by Siemens & 
Halske for experimental purposes had 
the shape and size of the Winkler wire- 
net electrodes and spirals in general use. 
However, the cathode was made of a 
perforated tantalum sheet to suit the 
convenience of the maker; this practice 
was, however, discontinued in favor of 
the wire-net construction. 

The experiments reveal that tantalum 
can be substituted for platinum as 
cathode material without reserve, while 
this is not the case with regard to anodes. 
In the electrolysis of metallic-salt solu¬ 
tions the anode is covered in a short time 
with dark-blue oxide of tantalum of 
metallic luster in a tenaciously adhering 
layer which conducts so poorly that no 
measurable current will pass through the 
electrolyte, long before noteworthy 
amounts of metal have been deposited 
oh the cathode. The increase in weight 
of the anode amounts to fractions of a 
milligram; hence the quantity of the tan¬ 
talum oxide formed only a few milli¬ 
grams. The blue oxide is insoluble in 
all acids, including aqua regia; hence 
probably is Ta.04. By rubbing the anode 
with emery paper the layer of oxide can 
be removed. If it is desired to use tanta¬ 
lum as anode material and to work with 
a tantalum cathode and a platinum anode, 
the tantalum anode may be plated with a 
thin layer of platinum which can be 
easily accomplished electrolytically. A 
coating of a few centigrams of platinum 
will do. It is even better to use an 
anode of tantalum wire which is plated 

with platinum by a process patented by 
Siemens & Halske. 

Silver, copper, platinum and cadmium 
can be precipitated, quantitatively from 
the usual acid-sulphate solution, 'zinc 
from alkaline-zincate solution, nickel and 
cobalt from ammonlacal-sulphate solu¬ 
tion, tin and antimony from their sulpho- 
salt solution, on the tantalum cathode 
without trouble. The metal precipitates 
are easily dissolved from the cathode by 
acid, leaving the tantalum sheet unal¬ 
tered in luster and weight. 

No Electrolytic Alloying with Zinc 

Tantalum has even some advantages 
over platinum as cathode material. For 
example, zinc and cadmium show no dis¬ 
position to enter into an alloy with tanta¬ 
lum on its surface, hence, there is no 
need of the cathode being plated with 
copper or silver as in the case of a plati¬ 
num cathode. The insensibility of tan¬ 
talum to aqua regia permits the removal 
of platinum and gold precipitate by that 
acid. But even in other cases it is con¬ 
venient to be able to bring the metals 
in solution by aqua regia, or better, by 
hydrochloric acid with an addition of a 
little nitric acid if (for example, for the 
purpose of separating the electrolytically 
deposited mixture of nickel and cobalt) 
it is desired that the metals be present 
as chlorides. 

A further advantage of tantalum over 
platinum is its greater strength and rigid¬ 
ity which prevents the electrodes from 
getting out of shape by bending. The 
difference in price is considerable, that 
of tantalum being 40% less than that 
of platinum. Further, the specific grav¬ 
ity of tantalum is 16.6 as against 21.48 
of platinum, and the tantalum electrodes 
may be made much lighter on account 
of the greater strength of the metal. 
Hence, there is also a saving in weight 
of about 30 per cent. 

The difference in price between tan¬ 
talum and platinum electrodes is of im¬ 
portance where, as in metallurgical labor¬ 
atories, a great number of electrolyses 
have to be made, side by side, and where 
a large sum is invested in platinum elec¬ 
trodes. Even in alkali-electrolys's tanta¬ 
lum is not attacked in the least as elec¬ 
trode material; hence it may serve as 
substitute of platinum in the different 
types of bleaching''electrolyses. 

Contractors’ Bids 
Six bids for improving the Neponsit 

River in Massachusetts, as stated in the 
Excavating Engineer, were as follows: 
32c., 42c., 42.5c., *48c., 48.7c. and 58c. per 
cu.yd. for moving 130,000 cu.yd. of soft 
material. For removing 130,000 cu.yd. of 
hard material, the bids were: 42c. 42.5c., 
48.7c., 54c., 55c. and 72c. per cu.yd. There 
were 100 cu.yd. of boulders to be re¬ 
moved; the successful bidder agreed to 
do the work for S7.50 per cu.yd., while 

the other bids were: $6, $8, $10, $13 and 
$14. The same company agreed to move 
800 cu.yd. of “ledge” for $7.50 per cu.yd., 
as compared with other offers of $8.90, 
$10, $12, $13 and $14 per cu.yd. of rock. 

Colorado Mining Men Make 

Recommendations 
Denver Correspondence 

A committee of prominent mining men 
of Colorado, selected by Governor-elect 
Ammons, at a meeting of the Chamber 
of Commerce, reported on Dec. 7, 1912. 
The report recommends that the governor 
appoint a state board of mining, consist¬ 
ing of one member from each of the 
metalliferous mine-inspection districts as 
now established by law, with the state 
commissioner of mining as president. This 
board, if appointed, will have full power 
to inquire into details of every branch 
of the industry, and will be required to 
make an annual report to the governor. 
An appropriation will be made adequate 
for the needs of the board. 

The committee thinks the Colorado 
legislature should act in harmony with 
the legislatures of other states to make 
a protest against the forest service in¬ 
terfering in mining matters. The assistance 
of the American Mining Congress is 
promised in this line. 

A “blue-sky” law is favored to prevent 
unscrupulous promoters from discrediting 
the mining industry. 

A law is favored making it a misde¬ 
meanor for any mill operator or smelter 
to mix, discolor or in any way disguise 
ore before its value has been agreed upon 
by buyer and seller. 

The present mechanics’ lien law was 
condemned, inasmuch as it makes the 
owner of a property responsible for all 
debts contracted by persons working 
leases on his property. Amendments 
were recommended doing away with this 
condition. 

Uniform mine taxation throughout 
Colorado was recommended. 

A “drainage district law” was recom¬ 
mended, requiring all parties who profit 
by new drainage tunnels to pay their 
share of the cost of the improvement. 

A law was also favored extending^the 
principle of eminent domain to aerial 
trams, electric lines and pipe lines. 

Provision was asked for continuing the 
work of the state geological society. 

The committee asked that there be 
added to the School of Mines a plant for 
experimental ore dressing, with particular 
facilities for experimenting upon the 
treatment of low-grade ores. This school 
should then be required to make a free 
analysis of all ores sent in by Colorado 
miners or prospectors. 

The committee favored the bill intro¬ 
duced in Congress by Representative 
Taylor, seeking the establishment of a 
plant in the San Juan district for experi- 

) 
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menting with low-grade ores. The report 
was signed by the following: Victor C. 
Alderson, Philip Argali, John T. Joyce, 
Arthur H. Roller, S. D. Nicholson, W. G. 
Swart, Bulkley Wells, T. R. Hendhen, 
D. W. Brunton, A. P. Aidowel, James T. 
Smith. 

Revision of the Mineral Laws 
The American Mining Congress has 

been attempting for some time to secure 
a complete revision of the mining laws, 
and has had a committee in Washington 
three times during the last year to confer 
with Senator Smoot, chairman of the Sen¬ 
ate Committee on Public Lands. 

It appears from the report made by 
this committee at the Seattle meeting that 
while Senator Smoot is in favor of re¬ 
vision, unexpected opposition developed 
in the Senate, and that he felt without the 
administration’s support behind him, he 
could not push the measure. Attempts to 
interest Secretary Fisher proved fruitless, 
except that he recommended the abolition 
of the apex law in Alaska. 

The chief problems to be taken up are: 
The uncertainties of title and litigation 
caused by it. The latter includes not 
only the conflicts caused by the extra¬ 
lateral right, but also those occasioned by 
the consequent shapes of claims and the 
overlapping of lines; the creation of a 
definite procedure for acquiring rights to 
those claims in which the mineral is not 
near the surface and where discovery 
must in consequence be long deferred; 
tunnel locations and the uncertainties of 
title caused by them in neighboring 
claims; the present nonobservance of the 
law of discovery; the partial or complete 
nonobservance, through various expedi¬ 
ents, of the law of assessment; the loca¬ 
tion of an unlimited number of claims by 
one individual; locations by proxy. 

A general revision now will be particu¬ 
larly timely because of the public in¬ 
terest in conservation and the new legis¬ 
lation now under consideration, for tim¬ 
ber, oil, phosphate and coal lands, and 
also power sites. To omit the mining 
code from any program for the better¬ 
ment of laws relating to natural re¬ 
sources, would be to pass by the field 
wliere relief is most urgently needed. 

The hope of the Committee of the 
American Mining Congress is to induce 
Congress to appoint a committee to in¬ 
vestigate the present state of the mining 
laws. The committee reported on the 
proposed procedure as follows: 

After Conpress has empowered a com¬ 
mittee to act, the commltee of the Amer¬ 
ican Mininp Congress hopes to have the 
opportunity of presenting to the commit¬ 
tee at Washington, such detailed Infor¬ 
mation and suggestions as may aid In 
preparing a plan whether for a commis¬ 
sion or otherwise, which will be satis¬ 
factory to Congress and accomplish the 
ends desired. It is believed that this 
may be secured through a wisely selected 
commission, authorized to draft a re¬ 

vised code for the use of Congress. This 
commission should hold public hearings 
in the principal mining centers of the 
West and Alaska. It should call before 
it men prominent .for their knowledge 
of prospecting, of claim locations, of 
mine operating, mine litigation and the 
history of mining laws and should invite 
opinions from the public bearing upon 
the specific points at issue. The authori¬ 
ties and experience of other mining coun¬ 
tries should also be consulted and made 
public and the final recommendations 
of the commission should be presented 
to Congress in the form of a fully drafted 
code. 

It is clear that there is a best practical 
solution for each one of the difficult 
problems involved in a general revision 
of the mineral land laws, but in order 
to determine these best solutions, all 
opinions must be brought to a focus be¬ 
fore some authoritative body which has 
the power of decision. Moreover, in 
order to assure the general approval and 
acceptance of reforms affecting so many 
varied interests, the personnel of this 
body should be such as to command con¬ 
fidence and the mining communities 
should have full opportunities to present 
their views before it. There is a wealth 
of learning and practical experience in 
the country, which is available for the 
work of framing a revised code, but it 
is distributed among many men and must 
be focused by the plan indicated. 

Platinum Analysis 
The following method is recommended 

by E. V. Koukline (Rev. Met., p. 815, 
1912; abstr. Journ. Soc. Chem. Ind., p. 
1036, 1912), who states that none of the 
methods ordinarily employed will give a 
complete separation of the platinum from 
the base metals. Two grams of the ore, 
contained in a small crucible previously 
glazed with borax, are heated with a 
known weight (seven to 10 grams) of 
pure granulated silver and 10 grams of 
fused borax; a small piece of charcoal 
is placed upon the charge which is then 
maintained at a temperature just above 
the melting point of silver, until the 
gangue of the ore is dissolved by the 
borax, and the metallic particles are in¬ 
closed by the molten silver. 

When cold, the metal is separated from 
the borax, heated with dilute h>uio- 
fluoric acid to detach the last particles 
of the latter, washed with water, calcined 
at a low temperature, and weighed, the 
difference between this weight and that 
of the ore plus silver representing the 
gangue originally 'present. The silver 
having been removed from the metallic 
“button” by treatment with nitric acid, 
the insoluble residue is treated with 
aqua regia, at 70° C., in a tubulated re¬ 
tort until no further action occurs, the 
solution is then evaporated practically to 
dryness, the distillate—which may con¬ 
tain osmium—being collected in a well 
cooled receiver. 

The dry residue having been extracted 
with hydrochloric acid (sp. gr. 1.12), the 
insoluble portion is re-treated with aqua 
regia, etc., as described, the process being 
repeated until the hydrochloric-acid ex¬ 

tract of the residue in the retort is no lon¬ 
ger colored. The combined hydrochloric- 
acid solutions plus the final insoluble 
residue are several times evaporated 
nearly to dryness with strong hydro¬ 
chloric acid to expel the last traces of 
nitric acid, the concentrated solution 
being finally diluted with hydrochloric 
acid (sp. gr., 1.12) and filtered through 
a weighed filter; the insoluble residue 
—consisting of osmiridium and a portion 
of the iridium originally alloyed with the 
platinum—is washed with hydrochloric 
acid and then with alcohol, after which 
it is dried and weighed. 

Through the filtrate, heated nearly to 
boiling, a current of pure acetylene is 
passed for 45 min. to effect a preliminary 
separation of palladium; the precipitate 
is filtered off, washed and (the filter hav¬ 
ing been moistened with ammonium- 
nitrate solution) ignited; the precipitate 
is dissolved in aqua regia, the solution 
evaporated just to dryness, the residue 
taken up with a little water containing 
one drop of hydrochloric acid, and the 
palladium re-precipitated from the solu¬ 
tion by the addition of mercuric cyanide; 
the resulting precipitate is successively 
washed, dried, strongly ignited in air, 
heated to redness in hydrogen, cooled in 
carbon dioxide and weighed as palladium. 
The filtrate from the mercuric-cyanide 
precipitation having been evaporated to 
dryness, ignited, re-dissolved in aqua 
regia, evaporated with hydrochloric acid 
and added to the filtrate from the acety¬ 
lene treatment, the latter is evaporated 
nearly to dryness, diluted with water and 
heated to about 70° C. 

A concentrated solution of sodium 
nitrite (sufficient to form double nitrites 
with the metals of the platinum group 
present) is then added, followed by a so¬ 
lution of sodium carbonate, and the liquid 
boiled for 45 min.; the gold is thus 
precipitated as metal together with the 
carbonates or oxides of copper, iron and 
other common metals present. After 
filtration the precipitate is treated upon 
the filter with cold hydrochloric acid, the 
residue of metallic gold being subse¬ 
quently ignited and weighed. To the 
filtrate from the sodium nitrite and car¬ 
bonate treatment (now containing only 
the metals of the platinum group) sodium 
hydroxide is added, the solution is placed 
in a retort and heated to 70 to 80° C., 
while a current of chlorine is passed 
through it to expel the ruthenium (as 
anhydride) which is collected in hydro¬ 
chloric acid contained in the receiver. 

The ruthenium is determined by evap¬ 
orating the latter solution to a syrup, di¬ 
luting with water and precipitating with 
metallic magnesium which is added a lit¬ 
tle at a time; the resulting precipitate 
is washed first with water, then with 5% 
sulphuric acid and again with water, the 
filter and contents being finally dried 
and burned in air at the lowest possible 
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temperature. The residue is subsequent¬ 
ly heated to redness in hydrogen, cooled 
in carbon dioxide and weighed. 

The solution from which the ruthenium 
has been distilled is neutralized with 
hydrochloric acid and evaporated some¬ 
what, when sufficient sodium nitrite is 
added to reconvert the double chlorides 
into nitrites; rhodium and iridium -are 
then precipitated by the addition of nit¬ 
rite and chloride of potassium, and the 
precipitate filtered off and washed with a 
5% solution of potassium nitrite. The 
solution obtained by dissolving this pre¬ 
cipitate in aqua regia is evaporated sev< 
eral times with hydrochloric acid to elimi¬ 
nate nitric acid, and a slight excess of 
magnesium is added; the precipitated 
metals (mixed with the excess of mag¬ 
nesium) are washed with water contain¬ 
ing hydrochloric acid and subsequently 
calcined in hydrogen; the magnesium is 
then removed by treatment with dilute 
sulphuric acid, the residue is washed 
with water, and the filter and contents 
incinerated; the residue is finally heated 
to incipient redness in hydrogen, cooled 
in carbon dioxide and weighed as rhodium 
plus iridium. 

The latter are separated by fusing the 
residue with 50 times its weight of pure 
lead in a porcelain crucible; the fusion 
is continued for two hours, the charge 
being covered with potassium cyanide 
and stirred occasionally with a glass rod. 
After removal of the cyanide by solu¬ 
tion in water, the lead is dissolved in 
nitric acid and the insoluble residue 
treated with boiling aqua regia which 
dissolves the rhodium. The insoluble 
iridium is filtered off, and after incinera¬ 
tion of the filter paper, is ignited in 
hydrogen, cooled in carbon dioxide and 
weighed; the rhodium is obtained by 
difference. The filtrate from the precipi¬ 
tation by potassium nitrite, containing 
only platinum, is evaporated to dryness 
with hydrochloric acid, the residue taken 
up with boiling water, the solution ren¬ 
dered slightly alkaline with sodium hy¬ 
droxide and then boiled with formalde¬ 
hyde to precipitate the platinum (as 
metal) which is finally ignited and 
weighed. 

Ignition of Gas by Incandes¬ 
cent Lights 

The Bureau of Mines has been inves¬ 
tigating the ignition of gas by standard 
incandescent lamps {Tech. Paper 28). 
The general method of testing was 
to bring a mixture of natural gas and 
air in contact with a hot incandescent 
llament by smashing the electric bulb 
by a sudden shock; by snipping off the 
tip; or by puncturing a hole in the neck. 
A few tests were made by removing the 
glass, surrounding the filament with gas, 
and then impressing the rated potential 
upon the filament. The tests were made 

on from 8-cp., 50-volt carbon lamps to 
190-watt. 220-volt carbon lamps; and 20- 
watt, 110- and 220-volt tungsten lamps. 
The general deduction to be drawn is that 
while an accident to an incandescent- 
light bulb may not ignite explosive mine 
gases, there is great danger that it will, 
and this likelihood must be recognized 
in mine legislation. 

Dead End Support for 
Trolley Wires 

At dead ends of trolley wires it is 
customary to connect with the wire, a 
tumbuckle for pulling out the slack. A 
wooden or composition strain insulator 
separates the trolley wire, electrically, 
from the tumbuckle and hook bolt. The 
accompanying illustrations show methods 
of support, described in Coal Age, Nov. 

_-_ Tumbuckle 
Special Hook 

Coal aoc. 

Wooden Strain , • 
/nsuiafor / 

TroHey Wire 

Fig. 1. A Dead-end Which Does Not 
Pull Out under the Strain 

Fig. 2. A Hook Bolt Used in Securing 
THE Ends of Trolley Wires 

Fig. 3. An Unreliable Dead End; Pull 
ON Bolt Direct 

16, 1912, which are in use at the Penn 
Mary coal mines. Fig. 1 shows a 54*in. 
hook bolt, screwed into an expansion an¬ 
chor in the roof. The hook bolt is made 
by welding a piece of 5^-in. diameter 
stock to a ^-in. rod. The end of larger 
diameter is then bent into a hook, the 
other end being threaded. Because the 
pull on the expansion anchor is a side 
strain, the anchor does not tend to pull 
out. Hence the attachment Is reliable 
and permanent. Another method of 

dead-ending is shown in Fig. 3, where 
the pull on the expansion bolt is direct. 
This is rarely used and is not a desirable 
form of construction. 

Rand’s Historic Mines 
By a. Cooper Key* 

The government mining engineer for 
the Union of South Africa has recently 
prepared a table, showing the record of 
such Rand mines as have been exhausted 
or which have, when approaching exhaus¬ 
tion, been absorbed by other companies. 
The table has no pretentions at being 
complete, for it takes no account of such 
historic mines as the Crown Reef and the 
Henry Nourse, which were absorbed in 
amalgamations that have constituted so 
important a phase of recent policy. The 
difficulty of getting figures in such cases 
must be recognized. 

Ten mines are, however, included in the 
list of defunct mines, the principal among 
them being the Ferreira; the Bonanza, 
well named, as in its palmy days it was 
the richest mine of the Rand; the 
Jubilee, named in celebration of Queen 
Victoria’s Jubilee, having been incorpor¬ 
ated in 1887; the Salisbury, after Great 
Britain’s prime minister; the Champ 
D’Or, a somewhat extravagantly named 
venture, the record of which has scarcely 
borne out its eloquent title. 

Central Rand Results 

What have these mines done? The rec¬ 
ord for tonnage of ore yielded per claim 
is held with a lar^e margin by the Jubilee, 
which extracted nearly a million tons from 
its 9}i claims’, equal to 102,500 tons per 
claim, thanks largely to the great work of 
the Main Reef. Second comes the Bon¬ 
anza, which secured 773,000 tons from 
11 claims, or at the rate of 70,137 tons 
per claim. Consequent upon its greater 
richness, however, the Bonanza is eas¬ 
ily first in the direction of gold recovery 
and dividends per claim exhausted. The 
figures for these two mines, as well as 
for the Pioneer and Ferreira mines, prac¬ 
tically adjoining and situated in the heart 
of the central section of the Rand, are 
given in the accompanying table. 

RECORD OF FOUR DEFUNCT RAND MINES 

Gold Dividends 
per claim per claim 

Bonanza. £257,656 £126,890 
Jubilee. 167.318 50,975 
Pioneer. 202,064 101,508 
Ferreira. 178,486 71,926 

The Pioneer did best in respect of divi¬ 
dends per ton milled, paying to its fortun¬ 
ate shareholders 35s. 9d., as compared 
with 34s. 3d. distributed by the Bonanza. 
It should be explained, however, that the 
Pioneer was an outcrop concern while 
the Bonanza was a shallow deep-level, its 

•Editor, South African Mining Review, 
Johannesburg, South Africa. 

*A Transvaal mining claim is 400x150 
ft., and holders are not entitled to fol¬ 
low the reef beyond these limits. 
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vertical shaft cutting the reef at 770 ft. 
Neither the Pioneer nor Bonanza figures 
include the whole of the ore won from 
the ground. As far back as 1903 the for¬ 
mer was sold to the Crown Reef, while 
the Bonanza was acquired by the Robin¬ 
son Central Deep; the assets of the pur¬ 
chasing companies have since passed to 
the Crown Mines. When transactions of 
this nature have taken place it is difficult 
to obtain absolute figures. Similarily the 
Ferreira, after acquiring the Worcester 
company, was in March last purchased by 
the Ferreira Deep. The Jubilee and Sal¬ 
isbury have retained their identity up to 
the time of exhaustion. 

So much for Central Rand data. To 
the east the Geldenhuis Main Reef pro¬ 
duced 38,000 tons, equal to £62,349, and 
the Stanhope, 40,000 tons, representing 
£78,374 per claim exhausted. Since 1903 
the Stanhope has been worked under the 
names of the Burham, the Cotteswold and 
the Celine. A Rand mine may he said 
to die hard; this one was finally closed 
down in January last, and the figures 
given apply to that date. 

Market and Intrinsic Valuations 

The inquiry is pursued into a compari¬ 
son of the market values of shares at 
each year end, with intrinsic values cal¬ 
culated by capitalizing on a 6% remuner¬ 
ative and a 3% accumulation rate, all divi¬ 
dends paid on or subsequent to such dates. 
Such is, of course, an exact determina¬ 
tion after the facts are known, obviously 
a different matter to the calculation of 
present value at a date years anterior to 
the exhaustion of the area. 

The glamor of initial returns caused the 
public to overvalue Bonanza shares. It 
made its first distribution in 1897, and in 
1902 paid no less than 115%, but its last 
dividend was in 1906. On the strength of 
satisfactory distributions, the shares were 
in 1901 and 1902 valued at £6, whereas 
the intrinsic values were just under 4 
and about 3]4, respectively. 

Fluctuations Following the Anglo- 
Boer War 

One must not forget that the conclu¬ 
sion of the Anglo-Boer War hoisted the 
price of shares for reasons which were 
largely sentimental in character. From a 
market value double the Intrinsic in 1903, 
there came a sharp appreciation of the 
mines’ more reasonable possibilities, a 
realization that this state of splendor 
could not last indefinitely. For four years 
there was a remarkable approximation in 
the two sets of figures. The margin was 
only one of pence, until the price fell 
10 30s. In 1907 the quotation was 40% 
below the intrinsic value. 

In 1902 the shares of the Jubilee mine 
were changing hands at 654,'which meant 
that the 50% dividend was being pur¬ 
chased on an 8% basis, life considera¬ 
tions being overlooked, although the com¬ 

pany had less than 10 claims to start 
with, and had been working and paying 
good dividends for a dozen years. For 
seven afterward, it paid 50% per year. 
When people were giving the price 
quoted, the intrinsic value was but 52s. 
6d. Even with the quotation dropping, a 
sovereign or more a year after a distribu¬ 
tion of 10s., the price in 1905 was half as 
much again as the Intrinsic value; in 1908 
it was more than twice as great, though 
there had been a fairly close approxima¬ 
tion a year previous. In 1909, the price 
was no less than 36s. 3d., whereas the 
intrinsic value was a paltry five shillings. 

In 1903, 1904 and 1905, the market 
price of Salisbury shares was substan¬ 
tially above that justified on intrinsic mer¬ 
its. Later a reversal took place. But an¬ 
other swing of the pendulum occurred in 
1908. There were hopes of making good 
profits out of low-grade ore left in earlier 
working and the quotation advanced to 
26s., or double the intrinsic value of even¬ 
tual dividends. Later on the price was 
four times the Intrinsic appraisement. It 
is true that both the Jubilee and Salisbury 
have outside assets, which represent 
about 13s. 6d., and 6s. per share on cost, 
but this fact does not account for the 
disparity. 

The Historic Ferreira Mine 

Com.parison of prices of the historic 
Ferreira mine is of particular interest. It 
must be explained that the intrinsic value 
is based on dividends, and thus ignores 
the Interest of 95,000 shares in the 
Ferreira Deep constituting the purchase 
price. This represented about £4 per 
share, and would go far to justify the dif¬ 
ference in the two sets of figures last 
year. A full comparison is given in the 
accompanying table. 

COMPARATIVE DATA OF FERREIRA MINE 

Market Intrinsic 
Value Value 
£ s £ 8 (1 

1902 . 24 .5 19 9 8 
1903 . 19 ir, 19 3 0 
1904 . 24 0 18 0 7 
1905 .19 5 17 0 9 
1906 . 10 15 15 7 10 
1907 . 16 15 13 19 9 
1908 . 16 0 11 8 10 
1909 . 19 10 7 1 11 
1910 . 10 5 3 8 0 . 
1911 . 4 15 10 0 

It will be observed that the price of 
Ferreira was higher in 1909 (when there 
was great share-market activity) than in 
1905, and virtually the same as in 1903. 
But in the four years, to take the shorter 
period, the intrinsic value had dropped 
no less than £10, upward of £14 having 
been paid in dividends. In 1909 came the 
sharp awakening. The lesson of all these 
figures is that in times of market excite¬ 
ment, intrinsic values go “by the board,” 
and that shareholders in comparatively 
short-lived mines do not start early 
enough to write down their capital. It is 
a great lesson in mining- finance and 
should be thoroughly learned by purchas¬ 
ers of shares. 

Safeguarding Machinery 
Although a good deal has been said 

recently about the general movement un¬ 
derway to safeguard employees around 
mine plants and mills, perhaps a general 
impression exists that such precautions 
only are taken around mining machinery 
proper. It will bje remembered that with¬ 
in the last few months the United States 
Steel Corporation has been making spe¬ 
cial efforts in this direction at its va¬ 
rious works. The accompanying illustra¬ 
tion shows to what extent the idea has 
been carried out. The battery of steam 
winches shown are on the deck of one of 
the Corporation’s largest lake ore car¬ 
riers. Most parts are in some way 
covered. A wide band of stiff steel 
covers the geared wheel, and metal hous- 

CuARDS Around Moving Parts to 
Protect Workmen 

ings cover such parts as cranks, piston 
rods, etc. Such protection as these af¬ 
ford, could easily be applied to many 
small pieces of mine machinery, without 
appreciably adding to the cost. 

Prospecting Waning in 
Transvaal 

Statistics issued by the Union Depart¬ 
ment of Mines and published in the 
South African Mining Journal, Nov. 16, 
1912, seem to indicate that prospecting 
activity is on the wane in the Transvaal. 
At the end of 1911 there were 925 pros¬ 
pecting permits in force in the province. 
At the end of June, 1912, this number 
had declined to 814, and during the suc¬ 
ceeding three months was further re¬ 
duced to 690. Similarly the number of 
claims held under prospecting title ex¬ 
hibits a decline from 89,577 at Dec. 31, 
1911, to 79,796 at June 30, 1912, and 
77,754 at Sept, 30, 1912. This decline 
may be only temporary, but the mineral 
discoveries of recent years have been 
most disappointing. 

Nodulizing Iron Ores 
According to experiments tried by the 

late Tom Cobb King (U. S. pat. 995,542), 
a temperature of about 1500° F. is re¬ 
quired for the complete desulphurization 
of pyrite cinder, while a temperature of 
over 2000° F. is required for the noduliz¬ 
ing sintering. Moisture is said to assist 
in the process, and he advised moistening 
all fines before nodulizing. 
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Mining and Metallurgical Patents 
A Classified List of New Inventions 

A copy of the specifications of any of 
these patents Issued by the United States 
Patent Office will be mailed by “The En¬ 
gineering and Mining Journal” upon the 
receipt of 25 cents. British patents are 
supplied at 40 cents. In ordering speci¬ 
fications, correspondents are requested 
to give the number, name of inventor 
and date of issue. 

COPPER 

CONVERTERS—Repairing Converters. 
E. A. C. Smith, Baltimore, Md. (U. S. 
No. 1,044,587: Nov. 19. 1912.) 

REFINING—Improvements In Manu¬ 
facturing and Refining Copper Alloys. 
W. S. Rockey and H. Eldridge, New York. 
(Brit. No. 4409 of 1912.) 

REFINING—Improvements in the Pro¬ 
cess of Fusing and Purifying Copper. 
\V. S. Rockey and H. Eldridge, New York. 
(Brit. No. 4410 of 1912.) 

GOLD AND SILVER 

CLASSIFIER. Philip Argali, Denver, 
Colo. (U. S. Nos. 1,044,844, and 1,044,845; 
Nov. 19. 1912.) 

CYANIDING—Filtering Apparatus. 
James Millar Neil, Toronto. Ont. (U. S. 
1,045,095; Nov. 19, 1912.) 

CRUSHING—Quartz Mill. Hiram S. 
Rankin, Cripple Creek. Colo., assignor to 
Rankin Quartz Mill Co., Indlanola, Neb. 
(U. S. No. 1,044,571; Nov. 19. 1912.) 

DRY CONCENTRATOR. Jacob Wag¬ 
ner. Los Angeles, Calif., assignor of one- 
half to Max Factor, Los Angeles, Calif. 
(U. S. No. 1,045.478; Nov. 26, 1912.) 

IRON AND STEEL 

ALLOY of Iron, Copper, Nickel and 
Aluminum. John Frederick Duke, Man¬ 
chester, England. (U. S. No. 1,044,761; 
Nov. 19. 1912.) 

CRUCIBLE FURNACE. Wilhelm 
Buess, Hanover, Germany. (U. S. No. 
1,044,012; Nov. 12, 1912.) 

FURNACE — Metallurgical Furnace. 
Horace E. Smythe, Pittsburgh, Penn., as¬ 
signor to S. R. Smythe Co.. Pittsburgh, 
Penn. (U. S. No. 1,042,047; Oct. 22, 1912.) 

FURNACE-CHARGING BOX. John 
Allison. Dravosburg, and Gustav A. Has- 
sel, McKeesport, Penn., assignors to 
Pittsburgh Steel Foundry, Pittsburgh, 
Penn. (U. S. No. 1,044,842: Nov. 19, 1912.) 

FURNACES-:-Improvements In Revers¬ 
ible Regenerative Gas Furnaces. A. Rey¬ 
nolds. London, Eng. (Brit. No. 16,041 of 
1911.) 

GAS PURIFICATION—Method of and 
Apparatus for Treating Gases. Ambrose 
N. Diehl, Duquesne, Penn. (U. S. No. 
1,045,003; Nov. 19. 1912.) 

OPEN - HEARTH FURNACE — Air- 
Cooled Open-Hearth Furnace. Henry 
Knoth, Monterey, Mexico. (U. S. No. 
1,044,788; Nov. 19, 1912.) 

REGENERATIVE FURNACE. Moritz 
Weiss, Resica, Austria-Hungary. (U. S. 
No. 1,045,650; Nov. 26, 1912.) 

TUYERES—Eyesight-Plate for Tuy¬ 
eres. James B. Rogers, Ashland. Ky., 
assignor of one-half to Patrick Meehan, 
I.owellvllle, Ohio. (U. S. No. 1,045,189; 
Nov. 26, 1912.) 

VANADIUM CASTINGS—Manufacture 
of Vanadium Cast Iron. Frederick W. 
Stickle, Newington, Conn. (U, S. No. 
1.046,232; Dec. 3, 1912.) 

LEAD, 7-EVr AND OTHER METALS 

ALUMINUM—Treatment of Surfaces of 
.Aluminum or Its Alloys for the Deposi¬ 
tion of Metals Thereon. Quintln Marino, 
Golders Green, London, England. (U. S. 
No. 1,045.718; Nov. 26. 1912.) 

MANGANESE—Improvements In the 
Treatment of Manganese Ores with a 
View to the Metal Therein Contained. 
Isabellen-Hutte, G. m. b. H., Dlllenburg, 
Germany. (Brit. No. 8400 of 1912.) 

ZINC—Filtering Apparatus. Percy 
Claude Cameron Isherwood. Leytonstone, 
Eng., assignor to Refractory Zinc-Ore 
Treatment Co. (U. S. No. 1,043,939; Nov. 
12, 1912.) 

NONMETALLIC MINERALS 

ABRASIVE—Composition for Making 
Grindstones, Consisting of Cement, 
Ground Quartz and Washed Sand. Rob¬ 
ert Irving Dowd, Beloit, Wls. (U. S. No. 
1,045,531; Nov. 26, 1912.) 

CRYOLITE-RUTILE Composition. Ern¬ 
est Kraus, Lynn, Mass., assignor to Gen¬ 
eral Electric CIo. (U. S. No. 1,045,985; 
Dec. 3, 1912.) 

PHOSPHATE—Electric Furnace for 
Producing Oxides of Phosphorus from 
Natural Phosphates. Frank S. Wash¬ 
burn, Nashville, Tenn. (U. S. No. 1,044,- 
957; Nov. 19, 1912.) 

MINING—GENERAL 

CONVEYOR. Thomas A. Edison, Llew¬ 
ellyn Park, Orange, N. J. (U. S. No. 
1,041,756; Oct. 22, 1912.) 

DRILIj-CHUCK. Robert M. Reay, Mas¬ 
sillon, Ohio. (U. S. No. 1,045,886; Dec. 3, 
1912.) 

DRILLING — Rock-Drilling Machine. 
Paul Lange, Brleg, near Breslau, Ger¬ 
many. (U. S. No. 1,044,790: Nov. 19. 1912.) 

DUMP CAR. Prank S. Ingoldsby, St. 
Louis, Mo., assignor to The Ingoldsby 
Automatic Car Co., Cleveland. Ohio. (U. 
S. No. 1,046.191; Dec. 3. 1912.) 

DUMPING CAR. John Karhu. Calumet, 
Mich., assignor of one-half to Richard T. 
Looney, Hancock, Mich. (U. S. No. 1,046,- 
602; Dec. 10. 1912.) 

EXCAVATING DIPPER. Albert E. 
Park, Minneapolis, Minn. (U. S. No. 
1,047,135; Dec. 10, 1912.) 

EXCAVATING MACHINE. Le Roy K. 
Sherman, Chicago, Ill. (U. S. No. 1,044,- 
090; Nov. 12. 1912.) 

EXCAVATION — Clam-Shell Bucket. 
Lewis J. Robb, Pittsburgh, Penn., as¬ 
signor to Heyl & Patterson, Inc., Pitts¬ 
burgh. Penn. (U. S. No. 1,046,334; Dec. 
3, 1912.) 

EXCAVATOR—Slack-Cable Excavator. 
Alvah D. Hadsel, Philadelphia, Penn., as¬ 
signor to Cable Excavator Co., Philadel¬ 
phia. Penn. (U. S. No. 1,045,973; Dec. 3, 
1912.) 

GRAB BUCKET. Albert J. Albrecht 
and Samuel H. Conklin, Florence, N. J. 
(U. S. No. 1,043,749; Nov. 5. 1912.) 

HOISTIN(j—Safety Appliance for Pit 
Cages, IJfts, and the I^ike. George Wil¬ 
liam Lester, Bangor, England. (U. S. 
No. 1.043,323: Nov. 5, 1912.) 

LAMPS — Improvements Relating to 
Miners’ Lamps. T. Heaton, Wigan, Eng. 
(Brit. No. 239 of 1912.) 

MINE POST. Relnhold H. Weber, 
Athens, Ohio, assignor to Jeffrey Manu¬ 
facturing Co. (U. S. No. 1,046,517; Dec. 
10. 1912.) 

PROPS—Improvements In Props or 
Stemples for Mines. W. Relnhard, Cre- 
feld, Germany. (Brit. No. 27,415 of 1912.) 

PROSPECTING BY WIRELESS WAVES 
—Method of Locating Subterranean 
Strata. Heinrich Lowy. Gottingen, Ger¬ 
many. (IT. S. No. 1,045,575; Nov. 26, 1912.) 

SAND SEPARATOR for Pumps. Ar¬ 
thur P. Silliman and John F. Llndberg. 
(IT. S. No. 1,044.091: Nov. 12. 1912.) 

SHAFT-BORING OR TUNNELING MA¬ 
CHINE. William F. Wittich, Erie, Penn. 
(U. S. No. 1,046.927; Dec. 10, 1912.) 

ORE DRESSING—GENER.\L 

CLASSIFIER. Harry L. Neall. Med¬ 
ford. Ore. (U. S. No. 1,047,106; Dec. 10, 
1912.) 

CONCENTRATOR — Pan-Motion Belt- 
Concentrator. Karfi Senn, Alameda, Calif. 
(U. S. No. 1,044,697; Nov. 19. 1912.) 

CRUSHER. Oscar Clarence Beach. Los 
Angeles, Calif., assignor to F. W. Braun, 
Los Angeles, (Z!alif. (U. S. No. 1,045,499; 
Nov. 26. 1912.) 

CRUSHER. Thomas Joseph Sturte- 
vant, Wellesley, Mass., assignor to Stur- 
tevant Mill Co. (U. S. No. 1,044,596; Nov. 
19, 1912.) 

CRUSHING—Improvements In Crush¬ 
ing Machines. E. B. Symons, Milwaukee, 
Wls. (Brit. No. 25,137 of 1911.) 

CRUSHING—Ore Crusher. Enos A. 
Wall, Salt Lake City, Utah. (U. S. Nos. 
1,044,832 and 1,044,833; Nov. 19, 1912.) 

CRUSHING—Roll Crushing Machine. 
Thomas Leggett Sturtevant, Quincy, and 
Thomas J. Sturtevant, Wellesley, Mass., 
assignors to Sturtevant Mill Co. (U. S. 
No. 1,045,454; Nov. 26, 1912.) 

FLOTATION PROCESS—Separation of 
Metallic Sulphides from Sulphide Ores. 
Thomas John Greenway, Armadale, near 
Melbourne, Victoria, Australia, assignor 
to Potter’s Sulphide Ore Treatment, Ltd., 
Melbourne, Australia. (U. S. No. 1,045,- 
970; Dec. 3, 1912.) 

MAGNETIC SEPARATOR. George 
Ullrich. Broken Hill, N. S. W., Australia. 
(U. S. No. 1,046,685; Dec. 10, 1912.) 

SEP.AR.ATION—Machine for Separating 
Metal from Ores. Charles Ross, Denver, 
Colo. (U. S. No. 1,045,083; Nov. 19. 1912.) 

SEP.\R.\TION—Process of Separating 
Ores. Alfred Arthur Lockwood, London, 
Eng., assignor to Murex Magnetic Co., 
Ltd., London, Eng. (U. S. No. 1,043,850; 
Nov. 12, 1912.) 

SEPARATION—Process of Separating 
Ores, Etc. Alfred Arthur Lockwood, 
I.ondon, Eng., assignor to Murex Mag¬ 
netic Co., Ltd., London, Eng. (U. S. No. 
1,043,851; Nov. 12, 1912.) 

METALLl'RGY—GENER.VL 

BAFFLE PLATE for Chimneys. Zigler 
Hoenstine, Anaconda, Mont. (U. S. No. 
1,043,837; Nov. 12, 1912.) 

CHARGING Device for Gas Producers 
and Other Furnaces. Heinrich Bittmann, 
Frankfort-on-the-Main, Germany, as¬ 
signor to Corporation of Metallbank & 
Metallurgische Gesellschaft A. G., Frank¬ 
fort-on-the-Main, Germany. (U. S. No. 
1,045.768; Nov. 26. 1912.) 

CRUCIBLES—Improvements in Cruc¬ 
ibles Used in Metallurgical and Similar 
Furnaces. S. N. and E. R. Brayshaw. 
Manchester, Eng. (British No. 15,628 of 
1912.) 

ELECTRIC FURN.\CES—A Process for 
Carrying Out Gas Reactions In an Elec¬ 
tric Furnace. A. Helfenstein, Vienna, 
Austria. (Brit. No. 2637 of 1911.) 

GASES—Treating Furnace Gases. Ut¬ 
ley Wedge, Ardmore, Penn. (U. S. Nc, 
1,046,915; Dec. 10, 1912.) 

PRODUCER GAS—Method of Making 
Hot Producer Gas. Emil Fleischer, Dres- 
den-Altstadt, Germany. (U. S. No. 1,041,- 
058; Oct. 15, 1912.) 

REDUCTION FURNACE. Arvid W. 
Ekstrom, Los Angeles, Calif. (U. S. No. 
1,044,763: Nov. 19, 1912.) 

RO.\STING — Metallurgical Furnace. 
Utley Wedge, Ardmore, Penn., assignor 
to The Furnace Patent Co., Philadelphia. 
Penn. (U. S. No. 1.040,071; Oct. 1, 1912.) 

RO.ASTING — Ore Roasting Furnace. 
Thomas Edwards. Ballarat, Victoria. .Vus- 
tralla. (U. S. No. 1,036,814; Aug. 27, 
1912.) 

Sintering furnace. Mllton Henry 
Kauffman, Denver, Colo. (U. S. No. 
1.045,853; Dec. 3. 1912.) 

SMELTER SMOKE—Means for Recov¬ 
ering Dust and Other Materials. Charles 
Eb^-nezer Goodrich, Daggett, Calif. (U. 
S. No. 1,041,617; Oct. 15. 1912.) 

SULPH.\TES—Process for the Reduc¬ 
tion of Sulphates. Vittorio Bollo and 
Ettore Cadenacclo, Genoa. Italy. (U. S. 
No. 1,045,769; Nov. 26, 1912.) 

SULPHIDE ORES—Improvements in 
or Relating to the Treatment of Sul¬ 
phide Ores. E. A. .Ashcroft. Balestrand, 
Norway. (Brit. No. 24.170 of 1911.) 

WATER JACKET. Henry C. HoPhoff, 
Milwaukee, Wls., assignor to Allis-Chal- 
mers Co.. Milwaukee. Wls. (U. S. No. 
1,047,055; Dec. 10, 1912.) 

WELDING—Portable Electric Welding 
Tool. John W. Sheffer, Berwick, Penn., 
assignor to American Car & Foundrv Co.. 
St. Louis, Mo. (U. S. No. 1,045,332;'Nov. 
26. 1912.) 
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Alabama Consolidated Coal 
and Iron Co. 

The reorganization plan of the Ala¬ 
bama Consolirtatefl. .Qipal & Iron Co. is 
based on raising $750,000 from the pres¬ 
ent stockholders, $375,000 from each 
class. The balance of the cash necessary 
to wipe out the floating debt will be 
raised by the sale of a new first pre¬ 
ferred stock (the present preferred be¬ 
comes a second preferred), and new 6% 
20-year bonds. Each preferred stock¬ 
holder will pay $30 per share and on 
deposit of 100 shares of stock and pay¬ 
ment of $3000 would receive: 

First preferred.   $2,500 
New Bonds. 500 
New second preferred. 10,000 
New common. 4,000 

Each common stockholder is to pay 
$15 per share and on deposit of 100 
shares of common stock and payment of 
$1500 would receive: 

First preferred... $1,250 
New Bonds. 250 
New common. 10,000 

Under the present bankruptcy proceed¬ 
ings the assets of the company will 
shortly be put up at auction, and the 
committee hopes to have enough money to 
bid in the property for the benefit of the 
present stockholders. 

financial,, before and 
after reorganization is shown in the ac¬ 
companying table. 

CAPITAL LIABILITIES OF THE ALABAMA 
COAL & IRON CO. 

Before Re- After Re- 
orKanization organization 

First 6% Bonds (Overdue) . $406,000 $406,000 
First Consol. 5’s (Issued). . . 1,663.000 1,663,000 
Floating Debt. 1,150,000 . 
New 6%, 20-Year Bonds. 800,000 
First Preferred Stock. 625,000 
Second Preferred Stock.... 1,250,000 1,250.000 
Common Stock. 2,5(X).0(X) 3,000,(K)0 

$6,969,000 $7,744,000 

A Sulphur Operation in 
New Zealand 

A correspondent of the London Min¬ 
ing Journal writes that a syndicate, repre¬ 
senting Australian, British, Canadian and 
other capital, has purchased White Is¬ 
land, a conical island in the Bay of 
Plenty, New Zealand, for sulphur mining 
purposes. The island is the summit of a 
dormant volcano, arising out of deep wa¬ 
ter. It is on one of the lines of weakness 
which strike transversely across the 
North Island, through the Hot Lakes dis¬ 
trict, and the pumice zone. The activity, 
extending seaward about 30 miles (if 
not more), found a vent in what is 
now White Island. On it is a lake of 
strong mineral water, which is fed by 
geysers and boiling springs; it is the 
crater of "the old volcano. Various at¬ 
tempts have been made to work the sul¬ 
phur deposit, but the new owners evi¬ 
dently mean business, and will import 

all the necessary plant. The former 
owner states that it is estimated that 
there arc 750,000 tons of sulphur on the 
island. 

November Oil Dividends 
The dividends paid by California oil 

companies for the month of November 
total $673,448. Adding the Mexican 
Petroleum, Ltd., preferred and common, 
swells the total to $1,073,448. The ac¬ 
companying table shows the list as made 
public, says the San Francisco Chronicle. 

Amalgamated.$1.00 
American Pet. pfd.0.(X)5 
American Pet. common.0.(X) 1-3 
Caribou.0.00 1-3 
Ontral.0.007o 
Claremont.0.01 
Del Rey.0.005 
Empire.0.40 
Home.0.01 
Monte Cristo.0.025 
Mount Diablo.0.015 
New Pennsylvania.0.005 
Paraffine.0.01 
Record.0.01 
Republic.0.12 
S. F. and McKittrick.0.01 
Sauer Dough.0.0075 
Section Twenty-five.0.50 
State Consolidated.0.01 
Traders.0.006 
Union Oil.0.006 
Union Provident.0.006 
United Petroleum.0.006 
W. K.0.02 
Western Union.0.005 

$50,000 
8,755 

39,607 
8,070 
7,500 
5,000 
3,928 

80,000 
5,000 

12,500 
7,500 
5,000 
3,000 
5,000 

60,000 
5,000 
2,992 

20,000 
5,000 
9,000 

194,743 
91,402 
48,457 
10,000 
5,000 

Total Cal. $673,449 
Mex. Pet. Ltd. pfd.0.00 2-3 80,000 
Mez. common.0 .(X)1 320,000 

Grand total. $1,073,449 

George Burnham 
George Burnham, Sr., Philadelphia, 

Penn., formerly a partner in Burnham, 
Williams & Co., Baldwin Locomotive 
Works, and an associate of Matthias W. 
Baldwin, the founder of the works, died 
Dec. 10, aged 95 years. Mr. Burnham 
became identified with the Baldwin 
Works in the early days of locomotive 
building, and in 1867, following the 
death of Mr. Baldwin, became a member 
of the firm, then styled M. Baird & Co. 
On Mr. Baird’s retirement, in 1873, Mr. 
Burnham became senior member of the 
firm then known as Burnham, Parry, Wil¬ 
liams & Co., and later as Burnham, Wil¬ 
liams & Co., which continued until the 
incorporation of the business in 1909 as 
the Baldwin Locomotive Works. Mr. 
Burnham’s connection with the industry 
covered 73 years. He was born at 
Springfield, Mass., and when about 15 
years of age went to Philadelphia. He 
leaves two sons and a daughter. 

Zinc-Barium Paints 
As is well known, lithopone is produced 

by the double precipitation of zinc sul¬ 
phide and barium sulphate. In the Revue 
des Produits Chimiques, Sept. 1, 1912, G. 
Kruger calls attention to the fact that 
zinc sulphide and barium sulphate when 
precipitated separately and then mixed, 
do not give the same results as the litho¬ 
pone. He says the compounded pigment 

is not of as uniform a white as the litho¬ 
pone; has a greater tendency to blacken, 
does not work so well under the brush, 
has not so great a covering power, and 
does not last so well. 

Wolverine Copper Co. 
The report of the Wolverine Copper 

Mining Co. for the year ended June 30, 
1912, shows a production of 9,408,960 
lb. of copper, which sold for $1,327,031. 
The working expenses at the mine were 
$635,148; melting, freight and all other 
New York expenses, $78,702, leaving a 
net profit of $613,181. From this $540,- 
000 dividends were paid, leaving $73,181 
to be carried to surplus account, which 
now stands at $746,520. 

The rock hoisted amounted to 414,544 
tons; the rock stamped to 401,308 tons, 
from which 12,164,780 lb. of mineral 
were produced, giving the 9,408,960 lb. 
of copper as above mentioned. The yield 
of copper was consequently 23.45 lb. per 
ton. The cost per ton of rock hoisted 
was $1.53; the cost per ton of rock 
stamped, $1.58. The cost per pound of 
refined copper at the mine was 6.75c., 
while the total cost of refined copper was 
7.586c. per lb. Shaft sinking in 1912 
amounted to 541 ft.; drifting to 
3779 ft. and crosscutting to 514 ft. 
Openings on the Kearsarge lode were 

■ in ..about the same grade of ground as 
in previous years, except on the 35th 
and 36th levels, between Nos. 3 and 4 
shafts, where the vein was not so con¬ 
tinuously mineralized as in the levels 
above. Work on the Osceola lode, con¬ 
sisting of 516 ft. of shaft sinking, 669 
ft. of drifting, and 795 ft. of diamond 
drilling, was disappointing, as nothing of 
value was encountered. The vein is wide 
and well defined, but is mineralized in 
spots too widely scattered to give it com¬ 
mercial value. A drift was driven 82 ft. 
north of the Old Colony amygdaloid 
lode, but nothing of value was disclosed 
by this work. However, more work must 
be done at this point before any definite 
conclusion as to commercial value can be 
reached. General conditions of the mine 
and reserves of stoping ground created 
during the last year give promise of 
satisfactory returns for the year to come. 

Manufacture of Mangano- 
Silicon 

Mangano-silicon is manufactured now 
from rhodonite, according to VEcho des 
Mines, Nov. 21, 1912. Three thousand 
kilograms of rhodonite are heated with 
500 kg. of coke. Ninety kilograms of 
electrodes are consumed in the process, 
and 5400 kilowatt-hours of electric en¬ 
ergy are required per metric ton of man¬ 
gano-silicon produced. The slag, it is 
said, can be employed for the production 
of a 50% ferrosilicon containing some 
manganese. 



December 28, 1912 THE ENGINEERING AND MINING JOURNAL 1239 

Personal 
Mining and metallurgical engineers are 

invited to keep The Engineering and 
Mining Journal Informed of their move¬ 
ments and appointments. 

H. C. Miller, of Saginaw, Mich., is now 
at Berkeley, Calif. 

C. T. Nicholson, of San Francisco, is 
in the East on business. 

Corey C. Brayton has returned to San 
Francisco from Nome, Alaska. 

Franz Cazin, of Denver, Colo., has left 
for Mexico on professional work. 

C. P. Perin sails this week for India, 
where he has professional engagements. 

L. F. S. Holland has returned to Tel- 
luride, Colo., from Arizona and Nova 
Scotia. 

John G. Kirchen, manager for the 
Tonopah Extension Co., has been visit¬ 
ing in San Francisco. 

C. H. Macnutt is visiting some of the 
principal mining districts in the United 
States, Canada and Mexico. 

F. H. Pettingell, of Colorado Springs, 
will make his headquarters at Los An¬ 
geles, Calif., during the winter. 

Robert E. Cranston sails on Dec. 28 
for Brazil, where he is going to direct, 
an extensive exploration of mineral re¬ 
sources. 

A. Hulshofr Pol left San Francisco for 
the Dutch East Indies on Dec. 7, and will 
visit the mining districts of Sumatra and 
Celebes. 

Frank H. Johnson, supervisor of labor 
for the Illinois Steel Co., at its South 
works, has resigned and will remove to 
Pittsburgh. 

Arthur W. Burgren is with the Ameri¬ 
can Smelters’ Securities Co., as engineer 
of the Dolores mines at Matehuala, San 
Luis Potosi, Mexico. 

C. B. Lakenan, general manager of the 
Nevada Consolidated and the Steptoe 
Smelter, McGill, Nev., was married Dec. 
17 to Mrs. Floribel White. 

M. N. Colman has returned to San 
Francisco from Costa Rica, where he has 
been constructing a cyanide plant for the 
Panama & Costa Rica Mining Co. 

W. Weston, Denver, Colo., has gone to 
Arizona and California on professional 
business. He will make his headquarters 
at La Jolla, Calif., for the next 30 days. 

A. R. Campbell, formerly superinten¬ 
dent of the Needles Smelting & Refining 
Co., at Needles, Calif., is now assistant 
manager of the American Zinc, Lead & 
Smelting Co., at Dearing, Kan. 

W. W. Johnson, president of the Union 
Construction Co., has returned to San 
Francisco from Alaska, where he has 
been during the past mining season 
superintending the operation of the York 
Dredging Co.’s tin dredge. 

J. N. M. Shimer, late of L. & R. Wis- 
ter & Co., Philadelphia, and general 

manager for the receiver of the Dunbar 
Furnace Co., has associated himself 
with Shimer & Co., having offices in 
Philadelphia and Pittsburgh. 

Ambrose G. Todd, Dr. J. R. Jacoby and 
Sidney Abenheim were recently elected 
directors of the New York & Honduras 
Rosario Mining Co., to succeed L. F. 
Valentine, William Kengel and Ernest 
Shemikow. The annual report will be 
issued in the near future. 

J. Nelson Nevius, after attending the 
meeting of the California Miners’ Asso¬ 
ciation at San Francisco, left for Ken- 
nett to study the bag-house system of 
fume control at the plant of the Mam¬ 
moth Copper Co., in the interest of the 
Los Angeles Chamber of Mines and Oil. 

Howard C. Holmes, of San Francisco, 
has been appointed consulting engineer 
of docks and waterfront construction for 
the Panama - Pacific Exposition. Mr. 
Holmes was formerly chief engineer of 
the California State Board of Harbor 
Commissioners, and has been a director 
of the Mechanics’ Institute of San Fran¬ 
cisco. 

W. H. Lewis, general superintendent of 
the Aliquippa works of the Jones & 
Laughlin Steel Co., will retire Jan. I and 
will be succeeded by F. B. Hufnagel, at 
present general superintendent of the 
company’s South Side works in Pitts¬ 
burgh. Mr. Lewis will leave for Cali¬ 
fornia about Jan. 15 to take a much 
needed rest and recuperate his health. 

Okura Okoshi, chief electrical engi¬ 
neer for the Japanese government on the 
island of Formosa, recently spent two 
days in an inspection of the work being 
done in the electrification of the Butte, 
Anaconda & Pacific R.R. between Butte 
and Anaconda. Mr. Okoshi is making a 
tour of the United States for the pur¬ 
pose of gathering data to be used in 
building an electric railroad in Formosa. 

Obituary 

Thomas E. Jones died, Oct. 27, at 
Round Valley, Inyo County, Calif. He 
was bom in Wales in 1836, came to 
America in 1858 and worked in coal 
mines in Pennsylvania. He went to Cali¬ 
fornia by way of Nicaragua, arriving in 
1863, and was a member of the Walker 
filibuster expedition. He mined on*the 
Comstock, and also in California mining 
districts, but since 1870 had been en¬ 
gaged solely in farming. He planted the 
first wheat in Inyo County. 

William O. Ma4den died at Goldfield, 
Nev., Dec. 17, aged 61 years. He had 
been a miner for many years, and was 
one of the pioneers of the Goldfield 
district. In the boom days of the Com¬ 
stock he was employed on the Consoli¬ 
dated Virginia, and later went to Grass 
Valley, Calif., where he was superinten¬ 
dent of the Brunswick. At Goldfield he 

was superintendent of the Florence and 
Little Florence. Several* years ago he 
retired from active work on account of 
failing health. He leaves a widow and 
five children. 

Isaac Copeland died at Alameda, 
Calif., Nov. 17, aged 68 years. He was 
born in Nova Scotia and went to Cali¬ 
fornia about 44 years ago. He was for 
many years engaged in mining in Cala¬ 
veras, Tuolumne, Plumas and Sierra 
Counties. 

Elias Crandall died at Jackson, Ohio, 
Dec. 8, aged 82 years. He was bom 
in New York and went to Ohio when a 
young man. In 1851 he secured em¬ 
ployment with Empire and Junior char¬ 
coal furnaces in Scioto County, Ohio. 
Some years afterward he became super¬ 
intendent of those furnaces, continuing 
in that capacity until he removed to 
Jackson, Ohio, in 1873. At that time the 
Globe Iron Co. was organized and pur¬ 
chased Globe and Fulton furnaces, of 
which Mr. Crandall became superinten¬ 
dent. He 'continued in the active" man¬ 
agement of the business until the time of 
his death. His long experience had 
covered the manufacture of pig iron with 
charcoal, with raw bituminous coal and 
with coke. He served in the Ohio State 
Senate for two terms. He leaves a 
widow and two daughters. 

Cyms Elder, at one time prominent in 
politico-economical circles and widely 
known by American manufacturers, died 
at Philadelphia, Penn., Dec. 14, aged 79 
years. He was bom in Somerset, Penn., 
in 1833, admitted to the bar in 1856, 
served in the Union army in 1861-2, and 
engaged in the practice of law at John¬ 
stown, Penn., in 1863. He became solici¬ 
tor and general agent of the Cambria 
Iron Co., now Cambria Steel Co., and 
continued as such until 1901, when he 
retired from business. During this 
period, he was interested in political 
economy and for several years was secre” 
tary of the Industrial League, whose 
headquarters were in Philadelphia, and 
acted as editor of its publications. He 
was an advocate of the protective policy 
and wrote numerous pamphlets as well 
as a few more ambifious arguments in 
its support. He also wrote many poems, 
some of which were collected and pub¬ 
lished in book form. He took a deep 
interest in local affairs and organized the 
Johnstown Savings Bank, Cambria Mu¬ 
tual Benefit Association, Cambria Public 
Library, and Union Benevolent Associa¬ 
tion. He lost his wife and daughter in 
the memorable Johnstown flood of 1889. 
His wife was a sister of James M. 
Swank, the eminent statistician. For the 
past few years he resided in Philadel¬ 
phia. He leaves two sons and a daughter. 
His eldest son, George R. Elder, Easton, 
Penn., is vice-president and general 
manager of the Ingersoll-Rand Co. 
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Editorial Correspondence 
From our Representatives at Important Mining Centers 

San Francisco 
Dec. 18—The farmers’ protective asso¬ 

ciations in Shasta County and in Amador, 
Calaveras and San Joaquin Counties 
have renewed their complaints against 
the copper smelteries. The Shasta County 
association has elected new officers be¬ 
cause it was contended that the former 
officers had been derelict in duty. The 
new officers will endeavor to close the 
Mammoth smeltery permanently, unless, 
possibly, a demand for damages may be 
met satisfactorily. The farmers in Ama¬ 
dor, Calaveras and San Joaquin Coun¬ 
ties who complain of the Penn Mining 
Co. smeltery at Campo Seco are not 
satisfied with the results of the experi¬ 
ments that are still in progress, and de¬ 
clare they are suffering damages the 
same as caused their complaints a year 
ago. 

In the agreement of sale of the con¬ 
trolling interest in the Union Oil Co. of 
California to the General Petroleum Co. 
it is stated that the minority stockholders 
will be protected, the personnel of the 
Union organization will remain un¬ 
changed and the policy maintained. The 
head office will remain in Los Angeles. 
None of the majority shares covered by 
the option are to be delivered to the pur¬ 
chaser until all the minority shares, 
which are not a part of the option, shall 
be afforded equal opportunity to partici¬ 
pate in the sale. The Stewart family 
shares are not included in the option, 
but will continue to be a part of the cor¬ 
poration. The same price will be paid 
by the purchasers for the minority as for 
the majority shares. The United Petrol¬ 
eum and the Union Provident are in¬ 
cluded in the deal, the latter company 
being the holder of more than 50*^ of 
the stock of the Union Oil Co. of Cali¬ 
fornia; $500,000 of the purchase price 
has been paid, and the agreement calls 
for payments of $100,000 on Apr. 1, 
1913, and an equal amount every three 
months thereafter until $1,000,000 is 
paid, when the purchasers are to pay the 
balance, $19,000,000, of the price. Robert 
Watchorn is said to receive $1,000,000 
for the option. 

The reported strike of high-grade ore 
in the Chipps mine at Sierra City, Sierra 
County, is worthy of attention for the 
twofold reason that it is in a producing 
district and in a community not easily 
excited by rich finds of gold-bearing 
quartz. The mine has been a producer, 
but was allowed to remain idle for a 
number of years, as has been the case 

with many producing mines in Sierra and 
other counties through lack of proper 
methods of operation and inability to 
economically take care of low-grade 
while exploring for richer ore. The 
Chipps mine is now owned by the 
Swastika Mining Co., composed of East¬ 
ern men, for whom Lawrence Holley, of 
Sierra City, is superintendent. The new 
shoot of ore was found in the lowest 
workings and at some distance from the 
old pay shoot. Sierra County has long 
been handicapped by lack of transporta¬ 
tion, and the whole county is practically 
shut in during the winter season, though 
neither fact has wholly discouraged de¬ 
velopment and production. Should the 
present strike prove to make a permanent 
mine, there will be some encouragement 
for the hope of improved transportation 
facilities. If the find is a mere pocket, 
the people of Sierra County will not be 
long in making the fact known. A fake 
boom is not likely to be started. 

Denver . 
Dec. 20—A curious enactment hap¬ 

pened at the recent election in Colorado 
wherein the people voted overwhelmingly 
for one law for miners, and then killed 
it by passing another measure by a 
small majority. One measure was the 
“eight hours for miners,” a referred bill; 
the other was “to limit the hours of em¬ 
ployment in mines,” an initiated bill. The 
former passed by a vote of nearly two 
to one, while the second received a 
majority of only 3751. The former pro¬ 
vided that an employer who required an 
employee to work more than eight hours 
in 24 should be subject to fine and im¬ 
prisonment, but it appears that the lat¬ 
ter bill also passed and while practically 
a duplicate of the eight-hour law, it has 
two additions to it. One of these is a 
qualification making the law applicable 
only to those underground workers who 
are in constant contact with noxious 
fumes. The other is a sentence included 
in the enactment paragraph, stating, 
“This bill shall repeal the so called eight- 
hour law for miners passed by the last 
General Assembly.” 

Mine operators declare that the en¬ 
forcement of the eight-hour law would 
mean the reduction of the output of coal 
mines, etc., by 20%, or a 20% increase in 
the number of employees, with a resultant 
increase in the cost of tlje product to the 
consumer. * 

For more than a year plans have been 
made for merging some of the big pro¬ 

ducing mines of the Cripple Creek dis¬ 
trict into a $30,000,000 holding corpora¬ 
tion, the El Paso Consolidated Gold Min¬ 
ing Co. being the leader in the movement. 
It is now announced that the preliminaries 
have been definitely arranged. Other 
mines talked of as being acquired by the 
new company are the Mary McKinney, 
Henry Adney and Golden Cycle. Last 
summer Pierre Eugene Caplane, vice- 
president of the Bank Intermediare of 
Paris, and A. Ehlinger, of Switzerland, 
became interested in El Paso and visited 
the property. The capital stock was 
changed from $1 to $5 par value and the 
headquarters of the company was moved 
from Colorado Springs to Denver; the 
stock was listed on the New York Ex¬ 
change, Joseph Walker & Sons being 
named as the brokers for the company. 
The company’s engineer has just com¬ 
pleted a report on the mine, the collect¬ 
ing of the data for which took him and 
eight assistants two months to make. On 
this report, it is stated, depends the erec¬ 
tion of a mill of 500 tons daily capacity. 

The Denver & Salt Lake R.R. Co., with 
a capitalization of $10,000,000, has now 
been incorporated under the laws of Colo¬ 
rado with powers to acquire all the prop¬ 
erties and franchises of the Denver North¬ 
western & Pacific Ry., better known as 
the “Moffat Road” and now being op¬ 
erated between Denver & Steamboat 
Springs on the eastern edge of the Yampa 
coal field of Routt County, comprising 
1160 square miles of bituminous coal and 
40 square miles of anthracite area. 

Butte 
Dec. 18—Notwithstanding the fact that 

as the result of the labors of the state 
railroad commission fair and reasonable 
freight rates are now in effect on coal 
between places in Montana, the price of 
coal continues to advance. In November 
the commission began an investigation 
to ascertain the cause of this condition, 
and found that the mines of the Bear 
Creek district, the largest source of sup¬ 
ply in the state, have been unable to ship 
at full capacity at any time since the 
autumn business began. The mine op¬ 
erators allege as the cause of the high 
prices and their inability to fill orders, a 
lack of service and cars on the Montana, 
Wyoming & Southern R.R., the only line 
into the Bear Creek district, causing 
spasmodic and intermittent operation of 
the mines, with consequent higher prices 
of coal p’-oduction. 

Acting Governor W. R, Allen, in the 
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absence of Governor Norris, has com¬ 
municated with Senators Meyers and Dix¬ 
on in the interests of 1500 small mining 
operators in Montana. He urgently re¬ 
quested them to use their influence to 
have reinstated in the list of government 
appropriations, the usual amount for the 
maintenance of the government assay of¬ 
fice at Helena. At the time that the ap¬ 
propriations were made the assay offices 
of Montana, Utah and Idaho were not 
allowed for. The small operator is large¬ 
ly dependent upon these offices for a 
ready and convenient market for his 
bullion, and the loss of time and expense 
of shipping to a greater distance would 
mean the discouragement of many of 
those upon whom the development of 
the mining industry largely depends. 

Salt Lake City 
Dec. 18—With announcement that a 

normal surface force was handling 20,000 
to 21,000 tons of ore daily at the Utah 
Copper, came another of an increase in 
wages, affecting unskilled labor chiefly, 
and dependent on an average monthly 
price of 17c. per lb. of copper. This 
went into effect Dec. 1, applying to track 
men, pit men, other classes of labor, 
and employees in mechanical depart¬ 
ments. The last mentioned receive an 
increase of 25c. per day, and the rest 
20c., their wage per 10-hr. day being 
$2.20. This increase is similar to that 
granted Sept. 1 to underground work¬ 
men, and Nov. 1 to Garfield employees 
and trainmen, the rate of increase being 
in both these cases 25c. per day, also 
dependent on the price of copper. 

Negaunee, Mich. 
Dec. 20—In reference to the record 

shipment of 47,500,000 tons of iron ore 
from the Lake Superior region, the fig¬ 
ures on the Iron River district are es¬ 
pecially interesting, as that district has 
been enjoying a boom during the last 
year. The Iron River shipment was by 
far the record one in its history, totaling 
1,750,000 tons, and thus passing the 
Crystal Falls and Iron Mountain districts 
on the same range. Practically all the 
ore came from 13 mines, and by next 
season there will probably be 20 shipping 
mines, an unusual number for one dis¬ 
trict. The following mines shipped dur¬ 
ing the past season: Caspian, Hiawatha, 
Zimmerman, Dober, Chicagon, Chatham, 
Davidson Nos. 1 and 2, Baltic, Fogarty, 
Youngs, James, Wickwire apd Berkshire. 
Of these the Caspian has the record for 
the district at 306,720 tons; Pickands, 
Mather & Co., owning the Caspian, Baltic 
and Fogarty mines, shipped nearly 500,- 
000 tons. The Munro Iron Mining Co., a 
Rogers-Brown subsidiary, is next with 
220,105 tons from the Hiawatha mine and 
141,258 tons from the Chicagon mine. Five 
years ago the Chicagon mine was sup¬ 
posed to have no ore and to be a “lemon” 

mine, and the Hiawatha was supposed to 
be exhausted. Next year, the Munro Iron 
Mining Co. will add its Rogers mine to 
the shipping list, and Pickands, Mather 
& Co. will add the Bengal mine. 

The Zimmerman mine ranks next to 
the Hiawatha with 188,591 tons; this 
property was explored and abandoned by 
the Munro Iron Mining Co. before the 
Spring Valley Iron Co. found the ore. 
Fourth in the list is the Dober, the only 
one of these mines owned by the Oliver 
Iron Mining Co., with 175,942 tons. The 
Chatham mine, of Oglebay, Norton & Co., 
was a heavy shipper with 135,000 tons, 
and the Davidson shafts of the New 
York State Steel Co., which have only re¬ 
cently been sunk, shipped 126,000 tons. 
The Youngs mine, of the Huron Mining 
Co., and the James mine, of the Mineral 
Mining Co., were not very active with 
83,077 tons and 75,000 tons, respectively. 

The Wickwire mine, of the Wickwire 
Steel Co., accounted for 70,000 tons; at 
the Berkshire mine, of Oglebay, Norton 
& Co., only the stockpile of 33,000 tons 
was shipped, as this mine was closed 
down until a few weeks ago. 

Following the action of the state 
tax commission at Crystal Falls in 
radically raising the valuation of real 
estate and lowering that of mining prop¬ 
erty, a determined protest is being made 
by the local taxpayers’ association. The 
citizens contend that the value of the real 
estate in a mining community varies di¬ 
rectly with the value of the mines that 
support the community, whereas the 
tax commission appraised the business 
houses and residences just as it is done 
in the lower peninsula of Michigan, 
where real estate always has a compara¬ 
tively stable value. The taxpayers’ asso¬ 
ciation argues that if developments in the 
Bristol mine showed that its value as an 
asset to the company had decreased over 
$200,000, then dependent local property 
should be lowered in the same proportion. 
In many cases at Crystal Falls and Iron 
River the assessed valuation of real 
estate was this year increased several 
hundred per cent. 

Deadwood, S. D. 
Dec. 20—The directors of the Home- 

stake Mining Co. have placed before the 
stockholders a proposition to increase the 
capital stock of the company 15%, the 
stock to be distributed pro-rata among 
present holders. This will undoubtedly 
be approved at the next meeting of stock¬ 
holders. The property of the company is 
more valuable today than ever before; it 
is producing at a greater rate, and has a 
brighter future, so that with the good ex¬ 
pectations, a stock dividend of this size 
is warranted. Among other items con¬ 
tributing to greater worth of the mine, 
was the acquisition this summer of 
nearly 1000 acres of ground adjoining 
the main holdings on the north. Ed- 

•ward H. Clark, of New York, managing 
director of the company, was recently in 
Lead, and made a thorough inspection 
of the property. The annual report of 
the state mine inspector, R. L. Daugh¬ 
erty, shows that for the year ended Oct. 
31 the company milled 1,529,474 tons of 
ore, recovering bullion to the value of 
$6,596,000, an average of $4,312 per ton. 
All three of these items are higher than 
previous reports. It is confidently ex¬ 
pected that the annual report of the com¬ 
pany, covering the calendar year, will 
show that the surplus has greatly in¬ 
creased during the year, and such a 
showing would warrant paying the regu¬ 
lar dividend 'on the capital stock in¬ 
creased by 15%. 

The Hearst Mercantile Co. and the 
First National Bank of Lead, each closely 
allied with the Homestake, have followed 
the lead of the latter and announced a 
bonus to all employees that will amount 
to l^/r of the wage earned by each indi¬ 
vidual during 1912. This will affect 
about 200 persons. 

Toronto 

Dec. 22—The report of R. O. Wynn- 
Roberts, commissioned by the provincial 
government of Saskatchewan to investi¬ 
gate the feasibility of developing gas 
and power from the lignite-coal deposits 
of the province, states that there are 2,- 
000,000,000 tons of lignite in the fields 
south of Regina and Moose Jaw, in ad¬ 
dition to extensive deposits reaching from 
Estevan to North Battleford. The devel¬ 
opment of both power and gas and the 
manufacture of briquettes from lignite 
would be not only practicable but eco¬ 
nomical and would prove an important 
factor in the building up of the cities, 
both in the southern and the northern 
parts of the province. 

Cobalt 
Dec. 21—At a meeting of the Cobalt 

Lake shareholders, held Dec. 20, the op¬ 
tion of the English syndicate to purchase 
control of the mine, was favorably re¬ 
ceived. Sir Henry Pellatt made a full 
statement in regard to the scheme, point¬ 
ing out that when he had been approached 
to sell his controlling interest, he had 
insisted on every shareholder being given 
an opportunity to participate on terms 
similar to those offered to him and that 
this has been embodied in the agreement. 
Any shareholder, by depositing his stock 
with the British & Colonial Land & Se¬ 
curities Co., Ltd., can participate in the 
agreement. 

It is understood that W. R. P. Parker, 
president of the Cobalt Townsite, and 
Casey mining companies, and J. P. Wat¬ 
son, vice-president, will be added to the 
directorate of the Cobalt Lake, represent¬ 
ing the Rose Van Cutsen syndicate. No 
public statement has as yet been made 
regarding the terms of the agreement. 
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The Mining News 
The Current History of Mining 

Alaska 
McCarty-Furseneau—The little Giant 

mill, owned by these men, is reported to 
be giving excellent satisfaction. 

Kuskatina Copper Co.—This company 
is opening a deposi;t of chalcopyrite 
through which run seams of copper sul¬ 
phate. 

Regal Mines Co.—This company has 
just completed a 4}/2-mile trail connecting 
the mine with the trail across the Kenne- 
cott glacier to the railroad at Bonanza. 

10 Below—It is the intention of O. P. 
Gaustad and A. C. Troseth, owners of 
this mine, on Cleary Creek, to employ a 
crew of 20 men this winter while open¬ 
ing up a new block of pay gravel and 
they hope to have between 140,000 and 
150,000 wheelbarrows of gravel on the 
dump by the time the water runs. 

Alaska Gold Mines Co.—David C. 
Jackling recently inspected the Persever¬ 
ance mine and announced that the re¬ 
cently burned stamp mill would be re¬ 
built on Sheep Creek to receive ore when 
the 10,000.ft. tunnel from the Persever¬ 
ance mine to Sheep Creek is completed. 

Hallum—Another deal for the de¬ 
velopment of free-milling quartz prop¬ 
erties in the Juneau district has been 
consummated and involves the consolida¬ 
tion of the Lemon Creek lode claims and 
placers and the Hallum properties, em¬ 
bracing 13 quartz claims, halfway up the 
slope of Mt. Juneau. E. R. Chapman, 
president of the Hudson Trust Co., of 
New York, closed the deal and George 
R. Noble attended to the details of the 
purchase of the Lemon Creek properties; 
water rights were also secured for de¬ 
veloping 1500 hp. It is planned to begin 
to extract ores on the Gold Creek side 
where millsites have been located, and 
sufficient electric power will be trans¬ 
mitted from Lemon Creek to operate the 
mine and mill machinery. 

Arizona 
Gila County 

Black Warrior—Lessees Fisk & Snell 
are shipping daily about 60 tons of ore 
to the old Dominion smeltery. All parts 
of the mine are being worked and about 
50 men are employed in the extraction 
of the ore. 

Idaho Group—Lyman Wood, of Globe, 
and associates are developing this prop¬ 
erty in the Dripping Springs country, be¬ 
tween the Miami and Ray districts. A 

whim and three months’ supplies have 
been sent to the property. The property 
is near the Renfro and is in lime and 
diabase formation intruded by porphyry. 
Development work has shown copper ore 
along the contact. 

Maricopa County 

Placer mining on an extensive scale 
will soon be under way on a number of 
claims near the Hassayaihpa River, be¬ 
low the Brill ranch, south of Wickenburg. 
The property is owned by J. C. Reed, Dr. 
J. W. Foss and C. T. Willis, of Phoenix, 
and A. J. Kellis, of Wickenburg. Water 
for sluicing will be obtained from the 
pipeline of the Monarch Mining Co. Much 
coarse gold has been found on this prop¬ 
erty. 

Red Dog—At this mine, in the Winni- 
fred district, much coarse gold has re¬ 
cently been found in a heavy iron-stained 
porphyry. Active development work on 
the property has been started by D. W. 
Steele. A mill will probably be built in 
the near future. 

Santa Cruz County 

Conquest—This group, in the Agua 
Caliente region, in the Santa Rita moun¬ 
tains, has been bonded by the owner, 
James Cunningham. 

Austerlitz—Woodworth & Layne have 
made a new strike on claims adjoining 
the Austerlitz. 

World’s Fair—This mine has been ex¬ 
amined by the engineers of the Copper 
Queen company, and it is now reported 
that they have made the owners an offer 
for the mine. Frank Powers, the owner, 
is shipping a carload of silver ore, which 
makes the record for this mine. There 
will be 1000 sacks of this ore, or about 
50 tons, and the average value of the lot 
is a little more than $100 per sack. The 
ore is brought under guard to Patagonia, 
and while locked in the cars, is guarded 
by three shifts of armed guards, remind¬ 
ing one of the old bonanza days; armed 
guards will likewise accompany the ship¬ 
ment to the Selby smeltery on San Fran¬ 
cisco Bay. This ore has been taken out 
of the mine during the last year or so. 

Grady—It is reported that this group 
of claims has been bonded by George 
Grady to the Calumet & Arizona Mining 
Co. 

Wieland—George Wieland will ship 
another carload of ore from his mine; 
there is an immense amount of lower- 
grade ore developed in this mine and 

plans are being considered for a mill to 
treat the ore locally; an occasional ship¬ 
ment of the higher-grade ore has more 
than paid all expenses. 

Black Cap—The Mansffeld company 
has started up again on this mine and is 
employing six men. On the adjoining 
group, belonging to August Yarick, a 
number of men are employed on a good 
showing of copper-silver ore. 

Augustus—^This mine, which was un¬ 
der bond to A. G. Fraser and Colonel 
Posey, is now shipping its regular run of 
ore to El Paso. The shipments average 
about $50 per ton. 

R. R. R.—This mine has increased its 
daily shipments to nearly 125 tons per 
day and another increase will be made in 
the near future. 

Arizona-Pittsburgh—A strike of high- 
grade copper ore has just been made on 
this property, in Bond Canon, in the 
Santa Ritas. This ore is found in the 
South vein, which is now showing six feet 
of shipping ore. Driving is in progress 
on this strike. 

California 
Amador County 

South Eureka—The ditch and flume 
built to take care of the stamp-mill tail¬ 
ings are completed. The tailings are dis¬ 
tributed on flats so situated as to prevent 
the Ailing in of a natural stream, and 
overflowing farm lands. A new oreshoot 
has been opened on the 2800-ft. level. 

Central Eureka—A good vein was re¬ 
cently encountered in an east crosscut on 
the 2500-ft. level. A winze is being sunk 
on good ore from the 2800-ft. level. 

Mountain King—High-grade ore con¬ 
tinues in the shaft, which is only 40 ft. 
deep. Although only a prospect, the prop¬ 
erty produced $4200 in October. It is in 
Pine Grove district, and is owned by 
B. W. Pitts. 

Hardenburg—A station and 300-ton ore 
bin have been made at the 1000-ft. level, 
and another ore bin and station will be 
made at the 850-ft. level. 

Kennedy—A wheel elevator for dis¬ 
posing of the mill tailings is being built. 
The tailings will be impounded on com¬ 
pany land. 

Calaveras County 

Campo Seco Copper Mining & Devel¬ 
opment Co.—^Thls is a new company, or¬ 
ganized to develop and operate copper 
claims near the Penn copper mine. Rob- 
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ert S. Brown is president and Elvus 
Brandon is secretary, both of Petaluma. 

Fazzi—A good vein of ore is reported 
in this property, north of Altaville. The 
ore is similar to that in Angels Camp, 
two miles south. An extension of the find 
has been disclosed on an adjoining ranch; 
Andrew Fazzi, owner. 

Hardy-McCreight—A large amount of 
ore is on the dump and preparations are 
being made for the installation of a five- 
stamp mill. The mine is an old one, re¬ 
cently reopened on Charral Hill, south 
of Angels; James C. Maltman, superin¬ 
tendent. 

South Carolina—The new 10-stamp mill 
is nearing completion at this mine, near 
Carson Hill. The property was idle for 
a number of years and was recently re¬ 
opened by Joseph Peitano & Co. 

Eldorado County 

China Hill—Preparations are being 
made for starting the five-stamp mill. 
Some new machinery is being installed. 
The mine is being developed by W. H. 
Noy, of Alameda. 

Hayes'—A shipment of pipe prepara¬ 
tory to reopening this gravel mine has 
been received at Auburn. The mine is 
situated in Indian Diggins district; John 
Graham and Eugene Avery, of Sacra¬ 
mento, owners. 

Humboldt County 

Horse Mountain—About 500 sacks, 
weighing 150 lb. each, of concentrates, 
are ready for shipment to the Tacoma 
smeltery. The Huntington mill has been 
in operation about one month, and the 
concentrates about two weeks. This in¬ 
itial run is said to have been entirely 
satisfactory. The mine has been exten¬ 
sively developed and the indications are 
that it will prove a large copper producer; 
George Wilson, of Eureka, manager. 

" Kern County 

Consolidated Mines Co.—A five-stamp 
mill, ore crusher and 25-hp. electric mo¬ 
tor will be installed. The water for the 
mill will be taken from the Wedge shaft, 
to be raised by an electric pump. There 
are 45 tons of ore in the bins and 25 
tons in the chutes underground, which 
will be held with additional ore that may 
be extracted, until the new mill is ready. 
A contract is said to have been made with 
the Southern Sierra Power Co. to furnish 
electric power upon completion of the mMl 
in January. The supply of water in the 
Wedge shaft, which was recently en¬ 
countered, is reported to be practically in¬ 
exhaustible and can be pumped at low 
cost. This is said to be the first water 
found in the mines near Randsburg. 

Placer Gold Co.—A reservoir 90x60 ft. 
has been built south of the sluice plant 
for the dumping of tailings from the 
sluices. Two elevators, 30 ft. high, have 
been installed for raising the tailings into 
the steel sluices, which are 150 ft. long. 

A second pump has been installed at the 
settling tanks to pump water into the tail¬ 
ings sluices. The tailings are flushed 
into the reservoir and the water is drained 
back into the settling tanks. The gold, 
scheelite and black sand are separated in 
a Cummings separator. 

Diamond Salt Co.—This company, re¬ 
cently organized, is reported to have ac¬ 
quired the salt lands at Kene Springs, 25 
miles west of Randsburg. The brine is 
pumped and the salt is separated by solar 
evaporation. 

San Bernardino County 

Atolia Mining Co.—Of the nine claims 
owned only two, the Churchill and East 
Union, are at present being worked. The 
tungsten occurs in association with white 
scheelite. The ore is hauled by team a 
distance of about one mile to the plant at 
Atolia. The plant is composed of a 5- 
ft. Huntington mill and six Wilfley tables. 
Water is shipped from the wells at Hink- 
ley, a distance of 37 miles by the Santa 
Fe Ry. About 100 men are employed. 

Mariposa County 

Whim Shaft Lease—A two-drill com¬ 
pressor has been installed. The old shaft 
has been cleaned out 200 ft. to the bottom 
and a 2-ft. vein uncovered. The shaft 
is believed to be in the hanging wall of 
the Mariposa mine. If this theory is 
proved and the ore warrants, the Mariposa 
will be unwatered by the Mariposa Com¬ 
mercial & Mining Co. A 75-hp. electric 
motor has also been installed at the Whim 
shaft. 

Melvina—The concrete foundations for 
the compressors are being built and tim¬ 
bers hauled for reopening the tunnel. 

Nevada County 

Birchville—A new Straub mill has been 
built at this mine, ntar Graniteville. The 
mill is of new design, built by the Straub 
Manufacturing Co., of Oakland. It has 
a rated capacity of 30 tons in 24 hr. The 
mill is at present operated by water 
power. The compressors are driven by 
electricity generated by water power. The 
power house is of coirugated iron, the 
foundations of concrete; John A. Bunting, 
of Oakland, general manager. 

Plumas County 

Crescent Mills Gold Mines Co.—The 
installation of the Chilean mill and Wilfley 
tables is completed, and crushing of ore 
was begun about the middle of December. 
The mill is of 20-tons capacity and is 
driven by a West Coast gasoline engine. 
The concentrators are operated by West- 
inghouse motors. Should the results war¬ 
rant, the present capacity will be in¬ 
creased or the necessary changes will be 
made in the plant if the method is not 
adapted to the ore. Mr. Oddie, of Cres¬ 
cent Mills, is manager. 

Shasta County 

Mammoth—^The break of the fan blow¬ 
er at the baghouse caused a shutdown of 

the smeltery for several days, but the re¬ 
pairs have been made and the operation 
resumed. « 

Siskiyou County 

John B. Farish and associates have 
taken a bond on the copper claims of 
W. J. Brown, of Happy Camp. It is ex¬ 
pected that operations will be started in 
January. 

Sunshine—The recent strike of rich 
gravel in this mine, at Gottville, on Kla¬ 
math River, is reported to have caused 
the sale of the property to J. W. Liley, 
of Butte, Mont. H. S. Crane and C. R. 
Whitten, of Klamath Falls, were former 
owners. 

Tuolumne County 

Columbus—A drift is being driven on 
the vein at the 200-ft. level, and will, be 
advanced to a distance of 700 ft. from the 
shaft. The ore is low grade, but the ore- 
shoot is large. The mine is equipped with 
an electric hoist; T. G. Winwood, of 
Tuolumne, superintendent. 

Cosmopolite—This property of four 
claims and mill site, machinery, buildings 
and other improvements, has been pur¬ 
chased at sheriff’s sale by H. M. De 
Farrari; of Groveland. 

Colorado 
Clear Creek County 

Bellevue-Hudson—On Dec. 10 the com¬ 
pressor plant'at the mine was completely 
destroyed by fire, probably caused by de¬ 
fective wiring. 

Gem—A 5-ft. streak of $40 ore has 
been opened on the 13th level by lessees 
Bradley & Erickson. A crosscut 150 ft. 
long is being driven from the Gem vein 
to the Freighter vein, by lessees Shaffer 
& King. 

Idaho-Bride—A contract has been let 
to sink the shaft an additional 50 ft., at 
which depth levels will be driven each 
way on the vein. The company con¬ 
templates letting a contract for 800 ft. of 
work on the Seaton vein on the New- 
house-Tunnel level. During the week 
ended Dec. 14, the company shipped one 
car of smelting ore and two cars of con¬ 
centrates. 

Vindicator—The crosscut tunnel has 
intersected the Tom Tuck vein at a dis¬ 
tance of 850 ft. from the portal. A drift 
on the vein has been advanced 75 ft. in 
ore of a milling grade. The drift will 
be advanced to intersect the Gold Leaf 
vein; Mr. Hoban, manager. 

Lake County-Leadville 

Robert E. Lee—This mine, on Fryer 
Hill, keeps up its usual tonnage and 
grades of iron ore. Zinc-carbonate ore 
is also being opened, but too low grade 
for shipment. 

Leadville District Mill—The power con¬ 
tracts have been signed and the power 
brought into the mill. Contracts have 
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been signed with lessees on the Ibex, the 
Hopemore, etc., and it is understood that 
other contracts will be secured from the 
California Gulch region. Some material 
from the Resurrection dumps will be run > 
through the mill as a test and if success¬ 
ful a large tonnage will come from that 
part of the district. 

Result—This mine, on Carbonate Hill, 
near the Emmert, is shipping four car¬ 
loads per week of iron-silver ore of good 
grade. 

Saguache County 

Rowley Mining Co.—A drainage and 
development tunnel more than 6000 ft. 
long was recently completed at this prop¬ 
erty, near Bonanza. The silver-copper 
lode was cut 1200 ft. below the surface 
or 600 ft. below the lowest workings 
from the surface. The recession of water 
in the upper workings is 5 ft. per day 
and when drained these workings will 
be connected with the tunnel. W. C. 
Russell is the engineer in charge. 

San Juan District 

The shipments from the Ouray station 
of the Denver & Rio Grande R.R. for 
November amounted to 71 carloads or 
about 1600 tons. The shipments for the 
year to date amounted to 16,600 tons, 84 
carloads of concentrates were shipped 
from the Telluride station in November, 
and from Lake City during the year, 1868 
tons of ore have been shipped. 

Summit County 

The Wellington Mines Co., Brecken- 
ridge, shipped from Dec. 1, 1911, to 
Dec. 1, 1912, 15,225 tons of ore. The 
Colorado Gold Dredging Co. has ceased 
operations for the season of 1912. The 
boat dredged on the rich pay streak in 
Swan Valley, at and above Summit Gulch, 
with excellent results. It is understood 
the boat took out more than twice as 
much placer gold this season as it did 
last year. 

Teller County-Cripple Creek 

Acacia—A strike of gold ore is reported 
from the South Burns claim of this com¬ 
pany by lessees, Hammond and Le Barge. 
It was opened in a raise from the fourth 
to the third level on the same property. 
Lessee Kushman opened ore said to aver¬ 
age $60 per ton in gold and already de¬ 
veloped for 30 ft. in length. 

Free Coinage—A carload per week of 
fair-grade ore is being shipped by Berry 
& Co., lessees, in the Pinto shaft on 
Bull Hill. 

Isabella—Three carloads per week of 
good-grade gold ore are being shipped 
by Kellum & Co., lessees on Emma No. 
I, of the Isabella estate. 

Jerry Johnson—A new discovery on the 
third level Is reported and shipments of 
ore are being made by J. Dwark, lessee, 
operating through the Damar shaft. 

Hoosier—This mine, on Tenderfoot 
Hill, owned by the Grafton Gold Mining 
Co., is shipping again and active opera¬ 
tions have been resumed. It is stated 
that a large shoot of ore has been opened 
by Lessee Conby. 

Sratton Estate—This estate, owning 
more than 400 acres of Bull Hill, Iron¬ 
clad Hill and other mining ground in 
Victor and Cripple Creek, offers extreme¬ 
ly favorable royalty terms to lessees. The 
output for November was: American 
Eagles, under lease to the Colorado 
Mines & Investment Co., six cars; Abe 
Lincoln, leased to the Hahnewald Bros., 
of Avan, four cars; Deerhorn, Globe 
Hill, operated by William Fitts, three 
cars, and Six Points, worked by Chillson 
& Polly, 11 cars of medium-grade ore. 

Idaho 
Blaine County 

Arkoosh-Comet — The Boise Credit 
Men’s Association has taken over this 
property and plans to resume operation 
after liquidating old claims against the 
former company. Considerable new equip¬ 
ment will be installed, all of which will 
be electrically operated. 

Idaho County 

C. B. & Q.—A good strike of milling 
ore is reported from the 200-ft. level of 
this mine on Clark’s Fork. 

Center Star—A new shoot of ore has 
been struck in the lower level and a raise 
to the surface commenced on it. 

Kootenai County 

Idaho Continental—The electric drill 
equipment is installed. 

Lewis County 

Deer Creek—A 1000-ft. flume has been 
built to operate a sawmill and com¬ 
pressor. 

Shoshone County 

Copper King—The vein which was lost 
for a time has been found again and 
shows a width of five feet. 

Blue Bell—The 800-ft. crosscut has 
cut the vein at a depth of 450 feet. 

Missoula Copper—Arrangements have 
been made with the National company 
for the use of its tunnel for further ex¬ 
ploration work on the Missoula property. 
This tunnel attains a depth of 1700 feet. 

Federal—A process for the recovery of 
zinc by flotation recently devised by 
George H. Wyman, of the University of 
Idaho, is to be tried out in the mills of 
the Federal Mining & Smelting Co. 

Empire—In driving the crosscut toward 
the main lead-silver vein a 5-ft. vein of 
commercial antimony ore has been dis¬ 
closed and will be prospected further. 

Hunter—Clean galena 25^ ft. wide and 
25 ft. of milling ore havp been encount¬ 
ered on the 400-ft. level. 

Blue Star—The force at this property 
has been doubled. 

East Hercules—Work has been re¬ 
sumed at this property near Burke. 

Stewart—Since stoping was begun in 
the lower level the force has been in¬ 
creased steadily until now 336 men are 
employed. The property now ranks third 
in the district in number of men em¬ 
ployed. 

Michigan 
Copper 

Superior—The railroad connections to 
afford this company shipping facilities 
to the stamp mill at Point Mills are 
about completed and as soon as they are 
ore shipments will go forward to the 
Lake Milling, Smelting & Refining Co. 
mill for treatment, which will result in 
an increased production and greater sav¬ 
ing. The company has curtailed ship¬ 
ments to the Atlantic mill, devoting at¬ 
tention to the putting of the West lode 
in shape to meet the new conditions. 

New Arcadian—In cutting a station at 
the 250-ft. level for the establishing of 
a sump, a copper-bearing lode was en¬ 
countered showing good copper contents. 
The shaft is being sunk between two 
formations exposed in the drilling and 
at a depth of 500 ft. crosscuts will be 
extended and the formations opened at 
this depth. 

Mohawk—The foundation for the new 
structural-steel rock house have been 
completed. The other buildings for the 
permanent equipment have been erected 
and this shaft will bo ready in the early 
spring to maintain a large tonnage, which 
will materially benefit the property, as 
the ore coming from these openings is 
highly mineralized. The shaft is down 
over 1000_ ft. and will have an ultimate 
depth of about 3000 feet. 

Iron 

Purcell—Hoisting with steam has been 
started at this new mine of the McGreevy 
Steel Co. Three eight-hour shifts are 
being worked in shaft sinking. 

Buckeye—This mine of Oglebay, Nor¬ 
ton & Co., at Commonwealth, Wis., has 
been reopened and is now in operation. 
The stockpile of 50,000 tons was shipped 
during the last season, but the mine has 
been closed for more than a year. 

E. J. Longyear Co.—These interests 
are exploring the old Banner property 
at the eastern end of the Gogebic range. 
Diamond drills have been brought in. 
Low-grade ore is known to be in the 
vicinity. 

Sherwood—The Republic Iron & Steel 
Co. has been diamond drilling this prop¬ 
erty, at Iron River, for two years. The 
uncertainty as to what the company has 
found is dispelled by the action of the 
state tax commission in raising the as¬ 
sessment from $75,000 of last year to 
$740,000 this year. With the property 
still in the exploratory stage, this is a 
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large assessment for the nonbessemer 
ore of the Iron River district. 

Republic Iron & Steel Co.—This com¬ 
pany, operating mines in Michigan and 
Minnesota, is paying taxes on about 90,- 
000,000 tons of ore. 

Hiawatha—An electric-haulage system 
will shortly be placed in the seventh 
level where development by drifts and 
crosscuts has been proceeding for over 
a year. Electric-haulage systems are at 
present in use on the fifth and sixth 
levels. Baldwin-Westinghouse locomo¬ 
tives are used. The electrical power is 
generated by steam in the company’s 
engine house. This mine was a heavy 
shipper during the past season. 

Missouri 
Joplin District 

Crane & Miller have begun drilling 
their 75-acre tract between the Betsy 
Jane and Mary C. mines, at Thoms 
Station. 

South Shoal Creek—A rich strike of 
“cog” lead has been made at a depth of 
54 ft. Pieces weighing up to 200 lb. 
having been taken /)ut. A drift has been 
driven in 20 ft. with good ore prevailing. 

Athletic Mining Co.—Extensive im¬ 
provements have been made recently by 
this company, operating in the north 
Webb City sheet ground. Oil burners 
have been installed under the boilers be¬ 
cause of weakened gas pressure. Fine 
grinding of the tailings and subsequent 
sludge treatment has been found to give 
an increased recovery due to the chatty 
character and thinness of the ore. An 
efficient sludge plant consisting of 8 
slime tables and settling tanks has been 
developed to handle 100 tons of sludge 
per day. 

Oronogo Circle—A new compressor 
plant consisting of three units of 880- 
cu.ft. capacity each, each driven by a 
150-hp. motor, has just been installed; 
24 drills are operated and the full com¬ 
pressor capacity is required only in the 
middle of the day. This is one of the 
few mines in the district where the ore 
is concentrated at a central plant of 1000 
tons capacity. 

National Zinc Co.—This company, a 
steady purchaser of Joplin ores, has taken 
over the properties of the United Zinc & 
Chemical Co., which includes a zinc 
roaster at Argentine, Kan., and a smelt¬ 
ery of five blocks at Springfield, Ill. 

Parshley—A new 150-ton concentrat¬ 
ing plant is being erected near Parshley, 
12 miles southeast of Carthage. It will 
be ready to operate in about two weeks 
on a 30-ft. face of ore, extent not known. 
The mine is in virgin territory. 

Picher Lead Co.—Improvements esti¬ 
mated at several hundred thousand dol¬ 
lars are being made by this company at 
its plant, which will materially increase 

its production of litharge and red lead. 
A modern two-story brick laboratory is 
being built and equipped, as well as new 
office space, rein forced-concrete ware¬ 
houses, furnace buildings, etc. 

Montana 
Butte District 

Butte-Minnesota—At a meeting of the 
stockholders, held recently at Butte, 
plans were made to begin operations 
shortly after the first of the year at this 
property, consisting of seven claims situ¬ 
ated about a mile south of Rocker. New 
financing has been completed, assuring 
the company sufficient funds to complete 
the development work begun some time 
ago, but discontinued for lack of money. 
A strong vein has been traced across the 
claims, in granite. A shaft was sunk 
45 ft. and a tunnel driven 400 ft. in 
oxidized ore. It is planned to continue 
the shaft to the 300-ft. level, and cross¬ 
cut south to the vein at that depth. 

Deer Lodge County 

Hidden Lake—At this property, in the 
Georgetown district, a force of men is 
now engaged in sinking a shaft from the 
tunnel, the intention being to reach a 
depth of 300 ft. by next spring. As the 
result of last summer’s operations there 
is about $30,000 worth of gold ore on 
the dump. The company is preparing to 
begin the erection of a 50-ton cyanide 
plant early in the spring. 

Bonanza—Thomas McGraw, owner of 
this property, at Silver Lake, has recent¬ 
ly driven a tunnel 200 ft. on the vein. 
Samples taken in the breast gave re¬ 
turns of 62 oz. silver, and $7 gold per 
ton. Mr. McGraw intends to thoroughly 
develop the mine, and will continue work 
in the tunnel. 

Fergus County 

Barnes-King—At the North Moccasin 
property, near Kendall, recently acquired 
by this company, the crosscut on the 500- 
ft. level has reached the vein about 100 ft. 
from the Santiago winze, and a raise 
has been started on the vein. A sump 
has been sunk in the shaft below the 500- 
ft. level and a skip chute is being cut 
at that level. The mill is ready to be 
used to a limited extent, and it is planned 
to begin the treatment of a small tonnage 
daily in a short time. 

Lewis & Clark County 

North Star—This mine, eight miles 
from the town of Jay Gould, has just 
been closed for the winter, after a run of 
six months under the direction of George 
Edwards. A vein of copper and silver 
ore, 4 ft. in width, has been opened, and 
the company is now contemplating the 
erection next summer of a 50-ton concen¬ 
trating plant. 

Madison County 
Broadway—Since the recent death of 

F. R. Merk, at Twin Bridges, W. W. 

Merk, his son, has been making prepara¬ 
tions to reopen this mine, in the Silver 
Star district. This property produced 
a large amount of high-grade gold ore 
in the early days, but in recent years it 
has not been operated, except spasmod¬ 
ically by a few lessees. It is proposed 
to reorganize the company and issue 
stock, proceeds ffom the sale of which 
will be used for development work and 
the erection of a mill. 

Dead Beat—At this claim, in the 
Rochester district, owned by Dr. H. H. 
Hanson, of Butte, a vein has just lieen 
opened, assaying from $12 to $14 per ton 
in gold, for a width of 2J4 ft. William 
McLeay is doing the development work on 
the property. 

Butte-Virginia—Some members of this 
company, which is operating the Bell 
mine near Virginia City, spent several 
days in that vicinity recently. Ore has 
been treated in the Grant mill, leased for 
that purpose, and numerous changes have 
been made toward the more economical 
treatment of the ore. In addition to their 
interest in this property, members of the 
company have, during the last few 
months, been having a thorough examina¬ 
tion of the Alder Gulch district made by 
experts, with the intention of erecting a 
custom mill at a central point in the 
district. There are many quartz properties 
in that region which the owners are un¬ 
able to operate profitably on account of 
the expense of wagon-haulage to Alder 
and shipment by railroad from there to 
the Washoe smeltery at Anaconda. As 
the result of the experts’ report a syndi¬ 
cate is about to be formed at Butte for 
the erection of a stamp mill at Virginia 
City, the work probably to begin in the 
spring. The intention is to purchase di¬ 
rect from producers all ore yielding $4 
or more per ton. 

Nevada 

Comstock Lode 

Ophir—The annual election occurred 
Dec. 18, at which the old officers were 
chosen for another year, including Frank¬ 
lin Leonard, Jr., of New York, presi¬ 
dent; B. F. Shaw, of San Francisco, vice- 
president; John W. Twiggs, of San Fran¬ 
cisco, secretary; Thomas F. McCormick, 
superintendent. The annual report of the 
superintendent upon mine conditions was 
favorable, showing that during the year, 
8436 tons of second-class ore was mined, 
and 9495 tons of ore shipped to the Kin- 
kead mill of an average assay value per 
battery sample of $28.40 per ton. During 
the year, a new 100-ton cy nide plant 
was built and placed in operation. Tail¬ 
ings impounded during the year included 
9183 tons of an average value of $6.51 
per ton. There was stored previously 
13,519 tons of tailings, all of which is 
now being treated at the new plant. 

Consolidated Virginia—At a recent 
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meeting of the directors a resolution was 
unanimously passed ordering Superin¬ 
tendent McCormick to submit a report 
at once on all work as far as can be 
ascertained from maps and records, that 
has been done in the company’s ground 
on and above the 1200-ft. level, with the 
purpose in view, should the report war¬ 
rant, of starting prospecting work there 
or on the 1000-ft. level. The big Bonanza 
extended only a few sets above the 1200- 
ft. level, at least it was not followed up 
further on account of the fire. A drift 
is being considered from the 1200 sta¬ 
tion of the shaft, to pick up the east 
vein, which has proved as profitable in 
the deep levels, but which has never been 
prospected to any extent, as far as is 
1-nown on the levels above. This work, 
if undertaken, will not interfere with the 
search for new oreshoots on the 2300, 
2500 and levels below. 

Sierra Nevada—Improving conditions 
are reported from the raise in the vein 
on the 2500-ft. level, where excellent 
milling ore is being saved. The raise is 
being carried up three sets wide, and 
from two to three feet of good ore is on 
the hanging wall, at a place 15 to 20 ft. 
above the sill floor. The pay streak is 
apparently widening above, late car sam¬ 
ples showing ore assaying as high as $40 
per ton. 

Humboldt County 

The latest strike of note was made at 
Rochester Canon, where silver ore is 
found about 10 miles east of Oreana, a 
station on the Southern Pacific Ry. The 
rush to the new strike is so great that 
a post office has been asked for. 

Barber Canon Placer Mines—There 
has been a revival of the old Chinese 
placer-mining property in Barber Canon, 
which Denver men have acquired, and 
are about to install a five-table con¬ 
centrating mill, a pumping plant and pipe 
line. The property consists of 23 claims, 
about four miles east of Dun Glen, in 
Barber Canon. 

Kennedy Consolidated Mines Co.—This 
property, 65 miles south of ^nnemucca, 
will be worked again. 

Nye County 

Shipments in tons from Tonopah 
mines to date and for the week ended 
Dec. 14, are as follows: 

Year to 
Mines Week Date 

Tonopah Mining. . 3400 168,019 
Tonopah Belmont. . 3482 127,360 
Montana-Tonopah. . 980 51,048 
Tonopah Extension. . 1080 50,548 
West End. . 1050 39,177 
Midway. . 45 910 
MacNamara. . 610 19,342 
North Star. 401 
Misp^ Extension. 
Jim Butler. !!.'!!! 

40 
5,300 

Tonopah Merger. . 350 855 

Totals. .11,297 463,000 

Estimated value.$211,908 

Jim Butler—A new shoot of good ore 
hLs been opened on the sixth level. 

A. S. Ross, manager of the Pittsburg- 
Idaho Mining Co., has purchased a large 
interest in the Tonopah Mining & Leas¬ 
ing Co., operating a lease on the Cash 
Boy claim. 

Tonopah Mining Co.—^This company 
has resumed the sinking of its Sand 
Grass shaft from the 520-ft. level. This 
is its most western claim and has not 
yet been prospected. Crosscutting on 
the SOO-ft. level of the Red Plume claim 
has been started, all work having hither¬ 
to been done above that level. 

Tonopah-Belmont—^The ore ir the 
winze at a depth of 90 ft. below the 13th 
level averages $100 a ton across a width 
of seven feet. 

Tonopah Merger—Shipments have been 
increased to 50 tons daily. On the 1070 
level the vein is 20 ft. wide and 16 ft. 
average over $30 per ton. 

West End—The capacity of the mill 
has been worked up to 150 tons of ore 
per day. Sinking of the main shaft from 
the 600- to the 1000-ft. level has been 
resumed. _. 

MacNamara—^The output of the mill 
has been worked up from 65 tons to 80 
tons daily. 

Tonopah Extension—^The North vein 
has been opened on the 660-ft. level 
where the ore is of good grade. This 
is 160 ft. deeper than the other ore 
workings. 

Boston-Ely—In crosscutting on the 
1200-ft. level a new vein was recently 
discovered. 

New Mexico 
Socorro County 

Ernestine—This company treated 680 
tons of ore in a recent week. The first 
two cleanups in November yielded 1500 
oz. of gold and silver bullion and 16,700 
lb. of concentrates were also produced. 
The installation of 10 new stamps is 
nearly completed. This will give the 
mill a 40-stamp battery. Mine develop¬ 
ments are showing up well throughout 

Oaks Co.—^The winze and raise be¬ 
tween the upper and lower tunnels were 
connected, Dec. 1, in the Pacific mine, 
giving excellent ventilation in all of the 
workings. The lower tunnel will now be 
pushed with the shifts to the end line 
and connections made with the south 
shaft It is expected that this work will 
be completed in five months. During 
November, 500 tons of ore were sent 
to the Deadwood mill from November de¬ 
velopment. The Johnson, F. A., and other 
claims of the company are also produc¬ 
ing good milling ore. 

Socorro—At these mines over 5000 
tons of ore were treated during the 
month of November. 

Deadwood—^The mill is running stead¬ 
ily, handling about 50 tons per day. Rich 
ore is coming from the winze below the 

third level, some specimens assaying over 
$1000 per ton. 

Mogollon Gold & Copper Co.—This 
company is now stoping over 1000 tons 
per month from the Little Charlie mine. 

Banner Group—It is reported that good 
ore has been opened on the Olympian 
claim of this group. 

Oregon 

Josephine County 

County Line—George E. Howland, of 
Grants Pass, and other Oregon men, own¬ 
ers of this mine, have just found a vein 
for which they have been hunting for 
two months. They have exposed the ore 
in three different places, and picked up 
the vein at a depth of 100 ft. in the old 
workings. The vein is exposed in places 
on surface. 

Ramsay—W. H. Ramsay, of Grants 
Pass, owner, operates an arrastre in which 
the ore, a decomposed porphyry, yields 
well in gold. Mr. Ramsay expects to put 
in modem machinery in the 'spring as 
soon as heavy hauling can be done, the 
roads now being impassable. He also 
owns a placer mine which he is work¬ 
ing. 

Malheur County 

Reports of rich gold strikes in the 
vicinity of Malheur City are causing con¬ 
siderable excitement in this region. D. 
K. Worsham, F. L. Johnson and others, 
of Vale, have brought in specimens weigh¬ 
ing from 2 to 10 lb. each, showing free 
gold. For many years this has been a 
gold-producing region supporting such 
mines as the Golden Eagle, Red White & 
Blue, Black Eagle and others, but owing 
to difficulties which have involved law¬ 
suits they have been closed for several 
years. 

Worsham — Claude Worsham and 
others, owners of this property, have 
bonded it to Baker City men. 

Utah 
Juab County 

Tintic shipments for the week ended 
Dec. 13, amounted to 208 cars. 

East Crown Point—A statement to 
stockholders from the president and sec¬ 
retary gives the holdings of the company 
as 125 acres lying east of the Iron Blos¬ 
som and Chief Consolidated, and be¬ 
tween the Crown Point on the north and 
the East Tintic on the south. Drilling 
carried on in the eastern part of the 
property was abandoned, and the drill¬ 
ing equipment sold. Shaft sinking was 
then undertaken in the western end, and 
the shaft completed for 335 ft. Returns 
from the sale of the drilling machinery 
paid the debts of the company, and funds 
for development were provided from an 
assessment of 2j4c. per share. 
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Eagle & Blue Bell—It is stated that 
this company will declare a dividend of 
5c. per share, amounting to $45,000. 
Connections between the upper workings 
and the bottom of the shaft sunk to the 
1350, the lowest level in the mine, are 
making possible an increased tonnage. 
Shipments for the week ended Dec. 13 
were 15 cars. This mine is owned by 
the Bingham Mines Co., which is con¬ 
trolled by Boston men. 

Summit County 

November shipments amounted to 6473 
cars of an estimated value of about 
$260,000; those for the week ended Dec. 
7 were 3,100,620 lb., the shippers being 
the Silver King Coalition, Daly-Judge, 
Daly West, and American Flag. 

Silver King Coalition—A dividend of 
25c. per share, amounting to $312,000, 
has been declared, payable Dec. 24. No¬ 
vember shipments amounted to 2520 tons. 

Mines Operating Co.—In its trial runs, 
when the roasting capacity of the newly 
remodeled mill was found to be insuffi¬ 
cient, the company produced about 1500 
lb. of bullion. Since then, two new 
roasters of 35 tons capacity each have 
been completed, and the plant will soon 
be ready for continued operation. 

Canada 
British Columbia 

Granby Consolidated—Contracts ag¬ 
gregating $700,000 have been let for 
equipment for the Hidden Creek mines 
and machinery for the smeltery. The 
Pelton Water Wheel Co. secured the 
contract for a waterwheel; Traylor Engi¬ 
neering & Manufacturing Co., the fur¬ 
naces, converters, settlers, ore crushers 
and sampling machinery; Connersville 
Blower Co., the blowers; Nordberg Man¬ 
ufacturing Co., equipment for the com¬ 
pressor plant; Hallidie Co., traveling 
cranes and similar machinery; Brown 
Hoisting Machinery Co., hoisting appa¬ 
ratus, and the Westinghouse Electric & 
Manufacturing Co., the rolling stock, con¬ 
sisting of two 43-, six 12- and eight 6- 
ton electric locomotives and twenty-five 
25-ton steel ore cars. Development at 
the Hidden Creek mines and construction 
of the smeltery and power buildings at 
Granby Bay are progressing on schedule, 
and there is assurance of enough ore 
being blocked out for treatment by the 
time the smeltery is completed to pro¬ 
vide material for a number of months 
in advance of its needs. 

Phoenix—Matt Trewhella, lessee, re¬ 
cently began to ship ore to the Trail 
smeltery. 

Utica—Shipments will continue regu¬ 
larly all winter. A find of native silver 
is reported in the stopes on the east 
vein. 

Leadville—Lead-silver ore has been 
crosscut for 27 ft. and it is the intention 

of the management to increase the 
force and install a compressor. 

Lucky Jim—The working force has 
been increased in order to open up ore 
as rapidly as possible for the contem¬ 
plated concentrator which will be in¬ 
stalled in the spring. 

Levina—Work has been resumed and 
the management plans to do extensive 
development before attempting produc¬ 
tion, though several cars of high-grade 
ore have been shipped from the property. 

Van Roi—Tunnel No. 10 was started 
recently. 

Yankee Girl—Proposals for bids on the 
new 100-ton mill have been submitted to 
contracting companies. 

McAllister—Ore of milling grade has 
been struck in the north drift in the new 
lower level. 

Kirkpatrick-Coulthard Group — Engi¬ 
neers representing Victoria men recently 
examined this property with a view to 
purchase. 

Trilby—Work has been resumed and 
as soon as the mine is unwatered exten¬ 
sive development work will be under¬ 
taken. 

Standard—The force has been in¬ 
creased to 120 men and new work has 
been begun on the No. 7 tunnel. Most of 
the ore being shipped.or. milled is being 
taken from the orebody opened up be¬ 
tween the No. 4 and No. 5 levels. 

Goodenough—Average assays of $175 
per ton for lead and silver are reported 
to have been obtained from a series of 
samples taken from this mine at Sandon. 
The ground from which the samples were 
taken is in a 120-ft. strip near the Dun- 
din property. A tunnel has been ad¬ 
vanced to a point with 30 ft. of the 
Dundin lines. 

Ontario 

Homestake—A^ carload of electrical 
machinery, including four large trans¬ 
formers and two motors, has been re¬ 
ceived at this mine in the Lake of the 
Woods district, which will enable put¬ 
ting the power line from Kenora into 
commission at an early date. 

Ontario-Cobalt 

Peterson Lake—It is understood that 
Sir Henry Pellatt is negotiating a deal 
for this property similar to the one just 
completed for the Cobalt Lake sharehold¬ 
ers. 

Seneca-Superior—It is understood that 
an initial dividend of 5% will be declared 
shortly. 

Twentieth Century—The plant was 
damaged to the extent of $3500 by the 
recent fire. 

La Rose—A dividend of 2H% with a 
2J4% bonus has been declared. The net 
profits for the year will be over $1,000,- 
000. The surplus now amounts to $1,- 
788,000. 

Sterling Silver Mines—This company 
has been organized with a capital of 
$1,250,000, and has taken over the claims 
of Dr. C. W. Haentschal and Samuel 
Tongue in the Hubert Lake section of 
Elk Lake district. B. A. Schoerke is 
president, and E. E. Hale secretary-treas¬ 
urer. 

Ophir—This company is being financi¬ 
ally reorganized. After the first of the 
year operations will be resumed at the 
No. 2 shaft now down 160 ft. on a co¬ 
balt and calcite vein. The shaft will be 
put down to the 300-ft. level. 

Ontario-Porcupine 

Rea—The water is being pumped out 
of this mine and it is expected that a 
new deal leading to its reopening will 
shortly be negotiated. 

Mexico 
Chihuahua 

American Smelting & Refining Co.— 
The Chihuahua smeltery has been closed 
for 10 days, dating from Dec. 4, on ac¬ 
count of a shortage of coke, and it is not 
likely that the furnaces will be blown in 
for at least 10 days more, by which time 
it is anticipated that ample coke will have 
been received to insure of an extended 
run. Shipments of fuel are now en route 
from the United States via both the Mex¬ 
ico Northwestern and National Rys., the 
damage recently done by rebels to the 
latter road having just been repaired. 
Regular train service between Chihuahua 
and El Paso has been resumed over the 
National since the guarantee of federal 
military protection. The Chihuahua 
smeltery has received ore interruptedly, 
so that the Santa Eulalia mines have not 
been affected by the shutdown, but it is 
not certain that this policy will be main¬ 
tained for a much longer period by the 
smeltery management. The mines also 
have an abundance of fuel for several 
weeks. 

Alvarado Mining 8* Milling Co.—This 
company is operating continuously ana 
handling a constantly increasing tonnage 
at the cyanide plant, at Parral. 

The El Rayo and Tecolotes properties, 
in the Santa Barbara region of the Parral 
district, are operative at partial capacity. 

Sonora 

Press reports state that 750 miners 
went out on strike, Dec. 18, at the 
Cananea and Democrata mines, demand¬ 
ing an increase in pay of 25 centavos per 
day and an 8-hr. day. Later dispatches 
state that the strikers have surrounded 
the Americans in the camp and will en¬ 
deavor to starve them out. 

Creston-Colorado—The cyanide plant 
is now being operated continuously at a 
capacity of 350 tons per day. Several 
veins have lately been opened and pay 
ore mined. Yaqui Indians are frightening 
the woodcutters employed by the com¬ 
pany, but so far have made no attack. 
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The Market Report 
Current Prices of the Metals, Minerals, Coal and Mining Stocks 

Coal Trade Review 

New York, Dec. 24—Colder weather 
has given some impetus to the coal trade, 
but the continued absence of storms 
which would interfere with transportation 
has been a favorable feature. There is 
still a scarcity of cars in the West, but 
conditions in this respect are slightly im¬ 
proved. The Seaboard bituminous trade 
remains in the same condition as for 
some weeks past. Supplies are hardly 
up to the demand yet, especially in the 
coastwise trade. Prices have eased off, 
but only a little, and the year is closing 
with quotations at a fair level. 

The anthracite trade is still behind in 
deliveries. Work at the collieries has been 
active through December, but this week 
the holidays are cutting into production. 
Cold weather is putting quite a strain on 
local dealers in domestic sizes. Steam 
sizes, however, seem to be in sufficient 
supply. A heavy snowstorm set in to¬ 
day, which will undoubtedly cause a de¬ 
lay in deliveries. 

British Coal Exports—Exports of fuel 
from Great Britain, with coal sent 
abroad for use of steamships engaged in 
foreign trade, 11 months ended Nov. 30, 
long tons: 

1911 1912 Cbanges 

Coal. 68,805,365 68,747,636 D. 67,719 
Coke. 948,883 928,612 D. 20,271 
Briquettes. 1,481,829 1,394,032 D. 87.797 

Total exports... 61.236,067 61,070,280 D. 165,787 

Steamer coal. 17,696,767 16,734,586 D. 962,171 

Total. 78,932.824 77,804,866 D. 1,127,958 

The later months almost, but not quite, 
made up for the losses during the strike 
early in the year. 

Iron Trade Review 

New York, Dec. 24—The conditions re¬ 
main unchanged, and there are still dif¬ 
ferences of opinion as to whether the 
slackening in new orders is due only to 
the season, or is likely to continue into 
the new' year. 

Some large orders from car works for 
plates and shapes have improved the re¬ 
ports of new business for the week just 
closed. The railroads, in fact, have been 
the heaviest buyers and orders for new 
cars and for rails on a large scale. The 
mills are still very busy, and are getting 
some chance now to work up to time. 
Structural work also promises well, as a 
number of large contracts are under ne¬ 
gotiation for spring work. Upon the 

whole there seem to be fair chances for 
an active half-year at any rate. 

Export business is good, and promises 
well. Several large foreign orders for 
rails are on the market, and are likely to 
come here, owing to the high prices 
abroad and the congested condition of 
German and British rail mills. 

The pig-iron market is quieter and new 
orders have not been individually large, 
though making a fair total. In the Cen¬ 
tral West prices are firm. In Seaboard- 
territory, some resales of speculative iron 
—chiefly Southern—have given the mar¬ 
ket an appearance of weakness which is 
not wholly justified by underlying condi¬ 
tions. The coke question continues a 
point of difficulty. 

Statistical Work of the Iron Trade—A 
circular letter from James M. Swank, for¬ 
mally announcing his retirement from 
the position of the American Iron & Steel 
Association, and the pending transfer of 
its work, has been issued. The essential 
portion of the letter is given below": 

A special committee of the directors of 
the American Iron & Steel Institute called 
at the office of the American Iron & Steel 
Association on Dec. 9, to inquire person¬ 
ally into the details of the work of the 
association and to consider the advisabil¬ 
ity of continuing this work with the pres¬ 
ent clerical force of the association and 
with its existing office facilities. The gen¬ 
tlemen composing the committee who rep¬ 
resented the institute were Hon. E. H. 
Gary, E. A. S. Clark, E. C. Felton, Powell 
Stackhouse and J. G. Butler, Jr. James 
T. McCleary, secretary of the institute, 
was also present. 

The gentlemen present decided to 
recommend to the full board of directors 
of the institute that the institute will, on 
Jan. 1 next, establish a Statistical Bu¬ 
reau in the present office of the American 
Iron & Steel Association, the bureau to 
be controlled absolutely by the institute 
and to be devoted to the collection and 
publication of the statistics of the Amer¬ 
ican iron trade, the publication of a “Di¬ 
rectory to the Iron and Steel Works of 
the United States,” and the maintenance 
of necessary correspondence. All other 
work heretofore performed by the asso¬ 
ciation will be attended to by the institute 
at its office in New York. 

It was further stated that the institute 
would retain for an indefinite period and 
for such a time as may be mutually satis¬ 
factory, such members .of the present 
clerical force of the American Iron & 
Steel Association as have had charge un¬ 
der Mr. Swank of the work of the asso¬ 

ciation, placing William G. Gray in 
charge of this work and making him sole¬ 
ly responsible. Mr. Gray has been prin¬ 
cipal statistical assistant for many years. 
Mr. Swank will transfer all statistical 
records of the American Iron & Steel As¬ 
sociation to the new Statistical Bureau of 
the Institute, and will give it the benefit 
of his advice. 

Birmingham 

Dec. 23—Quiet rules the pig-iron 
market in the Southern territory so far 
as the sales go, but there is much ac¬ 
tivity in the delivery line. Considerable 
iron is moving out for export; several 
cars of the product went this week to 
Chile. Some inquiries are still being re¬ 
ceived for iron for delivery during 1913. 
The quotations are rather firm, $14.25 
being a minimum price mentioned for 
first-quarter delivery, with $14.50(??15 
for second-quarter iron. Reports that 
some iron had sold as low as $13.50 per 
ton. No. 2 foundry, are not to be veri¬ 
fied. Special brand iron as well as basic 
and other special analysis iron carry the 
usual premium. For instance, a few days 
ago one of the companies sold iron as 
high as $16 per ton, $2 above the regular 
foundry prices. The shipments of pig 
iron from Southern territory, together 
w’ith the local melt, are larger than the 
production. 

Steel activities in Southern territory 
are still attracting attention, and there 
is a healthy outward movement of the 
various products. Cast-iron pipe pro¬ 
duction and demand are active. 

As anticipated, there will be less time 
lost at plants through the holidays this 
year than ever before. 

Chicago 
Dec. 23—With the shadow of the com¬ 

ing holiday over it, the market remains 
quiet, but is firm as it has been for some 
time past. Most large consumers are 
well covered for the first quarter at 
least, many for the first half, and sales 
are mainly of a small order, to melters 
who have not yet covered, or whose busi¬ 
ness has run ahead of anticipations. The 
local furnaces are well sold up, orders 
covering most of their probable make for 
the first half of 1913. They are not hunt¬ 
ing for business, and neither sellers nor 
buyers are ready yet for business over 
the second half of the year. 

Prices are firm at $14(^14.50, Birming¬ 
ham, equal to $ 18.35 @ 18.85, Chicago, 

I 
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for No. 2 Southern foundry. Northern 
No. 2'foundry brings SISChi 18.50, at fur¬ 
nace, or $18.50^ijl9, delivered. Lake Su¬ 
perior charcoal is in some demand, but 
prices are irregular, $19 being the low¬ 
est, while for some lots over $20 has 
been paid. Sales of this iron have been 
limited to small lots. 

Finished products are ,in good demand. 
Railroad supplies are still the strongest 
feature. Structural steel is being taken 
for spring deliveries in a way which 
promises building activity in the spring. 
Bars, both steel and iron, are firm; local 
mills are full for some time ahead and 
are not in position to take orders for 
early delivery. Plates, sheets and other 
lines are in much the same position, and 
no early deliveries can be had. Prices 
are firm all around. 

Cleveland 
Dec. 23—Talk about Lake carrying 

rates for next season is going on. It is 
fairly certain that there will be iin ad¬ 
vance of 5c., possibly 10c., per ton. 

Pig Iron—There is a steady run of 
orders of moderate size. Most large buy¬ 
ers are supplied for the present. Prices 
are firm, but with no quotable change. 

Finished Material—Pressure for de¬ 
liveries is strong still. New orders are 
slower than they were. Jobbers report 
business very good. 

Philadelphia 
Dec. 24—The pig-iron market has 

quieted down. The larger consumers are 
very well covered, some being supplied 
into mid-summer. Several lots of pipe 
iron have been arranged for, but most 
of the buyers are for small lots. South¬ 
ern irons are the subject of much talk 
and correspondence, but only small lots 
have sold. Mills are cautious about 
buying for further delivery. Basic has 
been less active and could remain so, as 
many consumers are well supplied into 
the second quarter. Current production 
is considerably divided around to keep 
all supplied, but many urgent requests 
are made for compliance with terms. 
Basic fell back a little from its high- 
water mark and the belief is expressed 
here and there that other kinds will 
weaken, and that the excited conditions 
of the autumn months will be followed 
by conservative winter months. Prices, 
as a rule, are about the same as a week 
ago, but there is an impression that 
the highest level has been reached. Close 
inquiry fails to disclose solid reasons for 
this belief. One reason is that forward 
foundry commands the highest price of 
the season; 2X foundry is $ 18.5018.75; 
forge, $18.25, and basic, $18.25 per ton. 

Steel Billets—^The sales late last week 
denote an anxiety to secure large de¬ 
pendable stocks. While there are signs 
that consumers regard as weakness, 
there are no facts in the market to make 

a foundation for such hopes. There are 
many inquiries for steel billets on both 
domestic and foreign account, and most 
of this business will go through. Basic 
openhearth, $32 per ton. 

Bars—Bars are on the eve of another 
advance. Business is done at outside fig¬ 
ures. Many mills sold iron ahead of ca¬ 
pacity, and a good deal of kindly for¬ 
bearance has to be eventually exercised. 

Sheets—Mills are still gaining in their 
volume of business and prices have 
again been practically advanced. 

Pipes and Tubes—Tubes are excep¬ 
tionally active. Early deliveries are 
urgently insisted on where possible. 
Large consumers keep their purchases 
well to the front. 

Plates—Buyers are crowding manufac¬ 
turers for promptest delivery. Manufac¬ 
turers are unable to keep strictly to 
terms in isolated instances. The week 
reports a good volume of business, some 
of it being in large orders for latter part 
of first-quarter delivery. Plates have 
about reached their highest level accord¬ 
ing to large buyers, but fhe continued 
payment of premiums and the knowledge 
of much pending business gives but little 
encouragement to this view. 

Structural Material—A very large vol¬ 
ume of business has shaped up for clos¬ 
ing, but it may be early January before 
the last details are closed. Much of the 
material wanted is for mid-winter de¬ 
livery throughout the South and South¬ 
west. Work for early spring delivery is 
urgent. 

Steel Rails—Some of the heaviest 
orders of the year for domestic require¬ 
ments have been placed and two heavy 
orders for export are now under con¬ 
sideration. 

Scrap—All lines of scrap are held at 
top prices and ready scrap commands 
premiums. Heavy melting steel and rail¬ 
road scrap command high prices. The 
supply is below the needs of the trade. 

Pittsburgh 
Dec. 24—Mills report no diminution in 

the demand for delivery of finished-steel 
products. Open weather has permitted 
the continuance of outside work at prac¬ 
tically the fall rate, and as such work 
had largely fallen behind schedules on 
account of congestion at mills, shipments 
of material for outside work are as heavy 
as ever. The slowing down in pressure 
upon mills, which usually occurs upon 
the opening of winter, tends in general 
to be less marked as the proportion of 
steel used in Inside work is increasing, 
as compared with half a dozen years ago. 

While in some directions there is a 
decrease in specifications against old con¬ 
tracts, in some departments there is an 
actual increase. For instance, the lead¬ 
ing interest has been booking record ton¬ 
nages of sheet specifications, breaking all 
records in November, and this month 

running 25 or 30% heavier in specifica¬ 
tions than in shipments. 

Premiums for early shipment continue 
to be paid freely in several lines, partic¬ 
ularly for sheets, plates and merchant 
bars. In these products the markets for 
early and for far forward delivery are 
quite distinct from each other. 

New records by large margins have 
been made in the year jusr closing in 
nearly all departments of the iron and 
steel industry. Lake Superior *iron-ore 
shipments, with about 48,500,000 tons 
moved out of the region, show a gain of 
5,000,000 tons over the best previous 
year, 1910. Pig-iron prc Juction^has been 
about 29,600,000 tons, against 27,300,000 
tons in 1910. Sheets, tinplates and wire 
have made large gains over previous 
records, and it is possible that plates and 
rails will prove to have made new rec¬ 
ords. 

The local iron and steel market has 
shown practically no change from condi¬ 
tions of a week ago. While pig iron has 
been extremely dull, prices are firmly 
maintained and the operating furnaces 
seem to be very well sold up. Contract 
business in finished-steel products con¬ 
tinues relatively light, but the pressure 
for deliveries is, if anything, accentuated. 
Consumers of partly finished steel are 
complaining more than ever about inabil¬ 
ity to obtain all the steel they want. Rivet 
makers, for instance, assert they are get¬ 
ting only half the steel they could use, 
while the sheet and tin mills are losing 
time from insufficient supply of sheet 
bars. This condition affects the leading 
interest as much as the independents, or 
possibly more. 

Pig Iron—The market on foundry iron- 
is not well defined. In some quarters it 
is claimed $18, Valley, can readily be 
obtained for No. 2, but it appears that in 
some circumstances there is iron to be 
had at $17.50. There is a moderate in¬ 
quiry for steel-making iron, but trans¬ 
actions are very light. The Valley fur¬ 
naces appear to be well sold for the first 
half of the new year, and are not making 
any effort to sell at this time. We quote: 
Bessemer, $17.25(?/17.50; basic, $16.50; 
No. 2 foundry, $17.50(^18; malleable, 
$171??'17.50; forge, $17017.50, f.o.b. Val¬ 
ley furnaces, 90c. higher delivered Pitts¬ 
burgh. 

Ferromanganese—The scarcity of fer¬ 
romanganese continues and prospects are 
for a more serious shortage early in the 
new year. The market is not quotably 
changed: Prompt carloads, $75080; 
Contracts, first half, $70@75; second 
half, $65, f.o.b. Baltimore, freight to 
Pittsburgh being $1.95 per ton. 

Steel—The mills are practically out of 
the market as sellers of billets or sheet 
bars for any delivery, and quotations are 
purely nominal. Brokers appear to have 
limited supplies of steel for first quarter, 
but are evidently rather indisposed to 
sell. Occasionally quotations are made 
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ported. The shipments to furnaces dur¬ 
ing the season were as follows: 
Stocks, May 1, 1912. 6,851,246 
Receipts for the season. 38,0^,108 

Total on dock. 44,603,363 
Stocks, Dec. 1. 9,494,626 

Shipments to furnaces. 35010,728 

The shipments to furnaces compare with 
23,178,370 tons in 1911, *and 30,060,096 
in 1910. The receipts at Lake Erie docks 
for the season were 81.4% of the total 
Lake movement. The balance went chief¬ 
ly to Lake Michigan ports, principally 
South Chicago and Gary. 

British Imports—Imports of iron ore 
into Great Britain, 11 months ended Nov. 
30, were 5,850,335 tons in 1911, and 5,- 
931,119 in 1912; increase, 80,784 tons. 

Baltimore 
Dec. 23—Exports for the week in¬ 

cluded 660 lb. selenium to Hamburg; 
723,600 lb. steel pipe to Rotterdam; 3,- 
425,520 lb. billets and sheet bars to Liver¬ 
pool; 1,121,160 Ib. skelp steel to Glas¬ 
gow. Imports included 5900 tons pyrites 
from Huelva, Spain; 15,700 tons iron 
ore from Cuba. 

caused by inability to get fuel and ore 
to meet daily requirements. At present 
there is practically no prompt iron avail¬ 
able, though the nominal quotation has 
been 82s. ($20.08). Next year’s con¬ 
tracts are on the basis of 82s. 6d. 
($20.20), and buyers count themselves 
fortunate if they can find furnacemen 
to accept orders for a loi.g period at this 
price. 

Austrian Iron Trade 

At the meeting of the Austrian Iron 
Cartel, it was decided to leave unaltered 
the price of iron prevailing at present, 
as far as sales over the first quarter of 
1913 were concerned, the uncertainty of 
the general situation being considered 
as justifying a waiting policy. Daring 
the course of the meeting, members of 
the Cartel reported a slight decline of 
fresh orders in Galicia, where credit is 
stated to be somewhat strained. From 
other districts of Austria, however, no 
diminution of orders was reported, wars 
and rumors of wars not having, as yet, 
exercised any restraining influence on 
the employment of capital. 

as high as $29 or $30, Pittsburgh. It is 
reported that the Steel Corporation has 
bought some billets in Alabama for use 
at the Pencoyd plant, in eastern Pennsyl¬ 
vania. We repeat former quotations: 
Bessemer billets, $27; sheet bars, $27.50; 
openhearth billets, $28; sheet bars, 
$28.50, f.o.b. maker’s mill, Pittsburgh or 
Youngstown. Rods are quotable at $30, 
Pittsburgh, but are not easy to secure at 
the price. 

Sheets—Probably more than half of 
the independent sheet mills are now 
quoting prices above the regular figures 
of the leading interest, which are appli¬ 
cable to contracts for second quarter, but 
cannot be done for an early delivery. 
Such mills have been slow to book con¬ 
tracts and their specifications are now 
considerably smaller than they were 30 
days ago, as their contract business is 
being worked off. The leading inter¬ 
est, on the other hand, is in receipt of 
very heavy specifications, materially ex¬ 
ceeding its current shipments. This in¬ 
terest is operating its sheet mills at about 
85% of capacity, being unable to do bet¬ 
ter on account of steel shortage, and the 
independents which do not make their 
steel are not doing any better, while in¬ 
dependents making their own steel are 
running practically full. We quote, de¬ 
pending on delivery: Black sheets, 28 
gage, 2.25@2.40c.; galvanized, 28 gage, 
3.40@3.60c.; blue annealed, 10 gage, 
1.65@ 1.80c.; painted corrugated, 2.45@ 
2.50c.; galvanized corrugated, 3.45@ 
3.50c. per pound. 

St. Louis 

Dec. 22—The pig-iron market is about 
the same. No large orders are reported, 
and probably none will come in until 
after the turn of the year. There is, 
however, a pretty steady run of small 
orders from mills and foundries. Makers 
are not soliciting orders, having plenty 
of work on hand. No. 2 Southern foun¬ 
dry is quoted $14, Birmingham, or $17.75, 
St. Louis, for early deliveries; for 1913, 
the quotations are $14.50, Birmingham, 
or $18.25, St. Louis, and some sellers ask 
$15, furnace, for second quarter. North¬ 
ern No. 2 is steady around $19, St. Louis. 

The demand for finished material, 
especially railroad supplies, is strong 
and mills are getting all the business 
they can handle. 

Coke is scarce and high; good Con- 
nellsville foundry is $7, St. Louis, but 
higher prices have been paid for spot 
lots. Byproduct coke is higher and is 
being taken wherever it can be had. 

Iron Ore Trade 

The figures compiled by the Cleveland 
Marine Review show that the stock of 
iron ore on Lake Erie docks on Dec. 1 
were 9,494,628 tons, the largest ever re* 

Foreign Iron Trade 

British Iron Trade 

The scarcity of pig iron in Great Brit¬ 
ain, says the Iron Trade Review, is more 
manifest than ever, with the result that 
every consumer is complaining of short 
deliveries. It is impossible to satisfy 
the demand for material. In the Sheffield 
district, the position has been aggravated 
by insufficient transit facilities. Many 
furnaces would be started, but for the 
high cost and scarcity of fuel. Prices 
eased a little during the week, appar¬ 
ently in response to European polit¬ 
ical complications. Yesterday’s selling 
price for Cleveland warrants was 67s. 
3d. ($16.46), a shilling below the high¬ 
est of the year, which was on Nov. 18, 
sales then being on the basis of 68s. 
3d. ($16.70). This is exactly 20s. above 
the figure of a year ago. Sales have 
been made for the first half of the next 
year at 68s. A very heavy demand is 
expected in the first quarter. Manufac¬ 
ture is carried on with great difficulty, 
owing to the great scarcity of coke. Small 
lots command fancy prices, and in the 
north of England, the probability of a 
fuel famine is being seriously discussed. 
There has been a considerable addition 
to warrant stock, during the past few 
days, but taking the month as a whole, 
the addition to stocks was only about 
80 tons. The shipments have been con¬ 
siderably affected by the weather. They 
amounted in November to 90,000 tons, 
as compared with 110,000 tons a year 
ago. The amount in store at Cleveland 
is 250,000 tons. At some of the blast 
furnaces, great inconvenience has been 

French Iron Trade 
The Comptoir des Aciers Thomas has 

put up prices for the first half of 1913 
by 10 francs ($1.90) per ton. The mak¬ 
ers of finished and half products have 
thus the basis for their own price levels 
and will now be more disposed to ac¬ 
cept orders for delivery next year. The 
market generally has undergone no ma¬ 
terial change, remaining active and firm 
almost throughout; and political devel¬ 
opments, apart from making buyers 
somewhat cautious and limiting fresh 
business, have had no effect, late prices 
being fully maintained. 

Bar iron is now quoted 2.50 francs 
higher (47j4c.) in the Centre and Loire 
district at 207.50 francs ($39.42 J4) and 
2.50 francs (47j4c.) to 5 francs (95c.) 
higher, in the Meurthe and Moselle at 
210 francs ($30.90) per ton. 

German Iron Trade 

The make of pig iron in Germany in 
October, as reported by the German Iron 
& Steel Union, was 1,589,262 metric tons, 
being 109,998 tons more than in Septem¬ 
ber. For the 10 months ended Oct. 31 
the total production was, in metric tons: 

1911 1912 CbariKes 

Foundry Iron_ 2.620,116 2,716,161 I. 196,046 
ror(?e Iron. 436,910 446,608 I. 8.698 
Steel pl(?. 1,434,666 1.794,639 I. 369,873 
Bessemer plR. 296,278 318,463 I. J 2,186 
TbomasCbaslclplg 8,164,720 9,174,867 1.1,020,14 

Total. 12,842,690 14,448,638 1.1,606,948 

Total increase this year, 12.5%. Steel 
pig includes spiegeleisen, ferromanganese 
and all similar alloys. 

German Foreign Trade—Exports and 
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imports in the German Empire, nine 
months ended Sept. 30, in metric tons: 

Exports Imports Excess 

Iron and steel... 1,392,917 199,287 Exp. 3,893,630 
Machinery. 386,788 64,036 Exp. 321,762 

Total. 1,778,705 563,3M Exp. 1,216,382 

Total, 1911. 1,238,994 502,116 Exp. 3,736,649 

The increase in exports this year was 
539,711 tons; increase in imports, 60,878 
tons. 

British Foreign Trade—Exports and 
imports of iron find steel, and of ma¬ 
chinery, in Great Britain, 10 months 
ended Oct. 31, as valued by the Board 
of Trade returns: 

Exports Imports Excess 

Iron and steel £39.623,957 £10,489,973 Ex. £29,033,986 
Machinery... 37,502,2.’>5 5,615,823 Ex. 21,866,432 
Hardw’re,eto. 10,191,337 6,787,806 Ex. 3,703,632 
Hew ships  6,673,942 . Ex. 6,673,913 

Total.£83,191,191 £22,923,6(KI Ex. £60,267,891 

Total. 1911.. 73,972.962 19,346,691 Ex. 64,627,261 

Increase in exports, £9,218,539; in¬ 
crease in imports, £3,577,909. The quan¬ 
tities of iron and steel were, in long 
tons: 

1911 1912 Changes 

Exports. 3.681,253 4,015,661 I. 334,408 
Imix>rts. 1.442,942 1,623,189 I. 180,247 

Exports of tinplates to the United 
States decreased from 13,312 tons in 
1911 to 1684 tons this year. 

Metal Markets 

New York, Dec. 24—The metal mar¬ 
kets remain rather quiet, in view of the 
approaching holidays and the end of the 
year. 

Gold, Silver and Platinum 

fXITED STATUS GOLD AND SILVER MOVEMENT 

Motal Exports Imports Excess 

Gold 

Nov. 1912.. $ 2,709,594 $ 4,474.480lmp. $1,764,886 
“ 1911.. 13,941,443 3.458,321 Exp. 10,482,772 

Year 1912.. 46.768,138 65,161,766 Imp. 8,483,627 
•• 1911.. 36.188,397 62,737,864 Imp. 16,549,457 

Silver 

Nov. 1912.. 5,823.846 3,417,397 Exp. 2,406,448 
“ 1911.. 5.()52,238 3,338,956 Exp. 1,713,282 

Year 1912.. f4..343.611 44.402.9.33 Exp. 19,940,678 
• 1911.. 69,667,286 40,439.844 

1 
Exp. 18,227,442 

Exports from the port of New York, 
week ended Dec. 2: Gold, none; silver, 
$1,663,532, chiefly to London. Imports: 
Gold, $2,805,970, principally from Lon¬ 
don; sliver, $261,857, from Mexico and 
Soth uAmerica. 

Gold—Prices on the open market in 
London remained at the usual level, 77s, 
9d, per oz. for bars and 76s, 4d. per oz. 
for American coin. Some gold was taken 
for Germany; also some for Brazil and 
India. 

Iridium—This metal is still rather 
scarce and prices continue high, 
per oz. being asked. 

Platinum—The market is quiet and 
prices unchanged, both here and abroad. 
Dealers here ask $45(?f46 per oz. for re¬ 
fined platinum, according to quantity; 
$47.50^48.50 per oz. for hard metal, up 
to 10% iridium. 

Our Russian correspondent reports, 
under date of Dec. 12, that the market 
and prices are unchanged. Speculators 
are buying freely all the small lots 
offered by miners, although they are 
already carrying large stocks. The quo¬ 
tations for crude metal, 83% platinum, 
are 9.80 rubles per zolotnik at Ekaterin¬ 
burg and 37,700 rubles per pood at St. 
Petersburg—equal to $36.85 and $36.95 
per oz., respectively. The high prices 
this year have caused an increase in 
prospecting and exploration, and ad¬ 
ditional deposits have been found. Of 
especial importance is the discovery of 
platinum in the Irbit district south of the 
known fields of the Ural region. 

Silver—The cessation of India Mint 
buying and the approach of the Christmas 
holidays has had the effect of causing a 
slack market and decline to 28^d. in 
London. At this price there seemed to 
be good buyers and with the resumption 
of moderate buying by the India Mint in 
the near future we may look for some 
improvement in prices. 

SILVER AND STERLING EXCHANGE 

Dec. 1 20 21 23 24 26 

New York.... 
London... 
Sterling Ex..j 

6:114 

1 29Aj 
4.8535 

1 

63 
29X 

4.8645 

62J4 
29 

4.b660| 
1 

62 U 

I4.8650 
1 1 

62 « 
29H 

4.8620 
1 

.... 

New Voi'k quotations, cents per ounce troy, 
fine silver: London, pence per ounce, sterling 
silver. 0.025 fine. 

Shipments of silver from London to 
the East, Jan. 1 to Dec. 12, reported by 
Messrs. Pixley & Abell: 

1911 1913 Changes 

India. £8,542.000 £11,469,000 I. £2,927,000 
China. 990,300 1,674,600 I. 884,200 

Total. £9,632,300 £13,143,600 I. £3,611,200 

Exports of gold to India were £113,250 
for the week. 

Imports of gold into France, nine 
months ended Sept. 30, were 186,113,000 
fr.; exports, 28,793,000 fr.; excess of im¬ 
ports, 157,320,000 fr., which compares 
with an excess of exports of 15,799,000 
fr. last year. 

Imports of silver into France, nine 
months ended Sept. 30, were 204,779,- 
000 fr.; exports, 206,972,000 fr.; excess 
of exports, 2,193,000 fr., which compares 
with an excess of imports of 43,990,000 
fr. last year. 

Coined silver in the United States, Dec. 
2, as estimated by the Treasury Depart¬ 
ment: Standard dollars, .$565,065,020, of 
which $489,978,000 are held in treasury 
against silver certificates outstanding; 
subsidiary coins., $173,340,766; total, 
$758,405,786, an increase of $1,285,222 
during November. 

Gold in the United States, Dec. 2, as 
estimated by the Treasury Department: 
Held in treasury against gold certificates, 
$1,068,346,169; in treasury current bal¬ 
ances, $177,795,980; in banks and circu¬ 

lation, $621,206,112; total, $1,867,248,- 
261, an increase of $10,513,104 during 
the month. 

Imports of silver into Great Britain, 
10 months ended Oct. 31, were £14,333,- 
391; exports, £13,372,020; excess of im¬ 
ports, £961,371. This compares with an 
excess of exports of £2,099,092 last year. 

Imports of gold in Great Britain, 10 
months ended Oct. 31, were £41,884,763; 
exports, £37,222,996; excess of imports, 
£4,661,767, which compares with £7,589,- 
696 last year. 

Sales of gold bars at the United States 
Assay Office, in New York, in November, 
amounted to $2,948,647, comparing with 
$3,862,641 in October, and $2,971,692 in 
September. The total for the 11 months 
ended Nov. 30, was $28,523,387, or only 
$2.50,024 less than the total for the full 
year 1912. These sales are almost en¬ 
tirely for use in the arts. 

Foreign commerce of the United States 
10 months ended Oct. 31, as valued by 
the Bureau of Foreign and Domestic 
Commerce, Department of Commerce and 
Labor; 

Merchaiuliae 1911 1913 

Exporta.$1,665,886,850 $1,870,867,364 
Imi)orta. 1.365,533,936 1,.511.139,667 ■ 

Exceaa, exports. $400,343,914 $359,727,697 

Add excess of exports, silver. 17,534,230 

Total. $377,261,927 

Deduct excess of imports, gold. 6,618,741 

Net export balance. $370,643,186 

The gold and silver movement in de¬ 
tail is given in the table at the head 
of this column. 

Copper, Tin, Lead and Zinc 

LONDON 

1 

Copper Tin ^Lead, 1 Zinc, 

Ordi¬ 
naries 

Spot SHos 
Best 
Sel’td Spot 3 Bios 

Span¬ 
ish 

19 UH 75X 80 22614 227 18)4 26)4 

30 75H 76 80 li 227 227)4 18)4 26)4 

31 

33 7614 16% 81)4 22814 * 228)4 18* 26)4 

34 75J4 77 81 >4 227)4 228 18 26)4 

25 
i 

The above table gives the closing quo¬ 
tations on London Metal Exchange. All 
prices are in pounds sterling per ton of 
2240 lb. Copper quotations are for 
standard copper, spot and three months, 
and for best selected, price for the iatter 
being subject to 3 per cent, discount. 
For convenience in comparison of Lon¬ 
don prices, in pounds sterling per 2240 
lb., with American prices in cents per 
pound the following approximate ratios 
are given: £10 = 2.17%c.: £15 = 3.26a; 
* £25 = 5.44c.; £70 = 15.22a Variations, 
£1 = * 21%c. 

Copper—The market has continued dull 
but the improvement in the London stand¬ 
ard market has created a better sentiment. 
The cheap lots of copper recently offered 
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1 17*. 17 3.5 
rS)17 40 49J4 

4.25 4 10' 7 10 
®4 30fS)4 15 ®7.20 

7.05 
®7.10 

17*. 
J07ffll7», 

17.35 
rti)17.40 50 

4.25! 4.10 7 10 
®4..‘10®4.15 ®7.20 

7.05 
®7.10 

17 
•21 m’iJi 

17 35 
®17.40 60}^ 

4 25 4.10 7 10 
®4.:iO®4.15 ®7.20 

7.05 
®7.10 

1 17 17.35 4.-25 4.10 7.10 7.05 
2:l Ollii ®17.40 50*4 ®4.30 ®4.15 !®7.20 ®7.10 

I7M 
24 fUnH 

17 35 
®17.40 .50*, 

4 25 4 10 7 10 
®t.30®4.15 ®7.20 

7.05 
®7 10 

25. 

The quotations herein pfiven are our 
appraisal of the market for copper, lead, 
spelter and tin based on wholesale con¬ 
tracts with consumers without distinc¬ 
tion as to deliveries; and represent, to 
the best of our judgment, the bulk of the 
transactions, reduced to basis of New 
York, cash, except where St. Louis is 
specified as the basing point. The quo¬ 
tations for electrolytic copper are for 
cakes, ingots and wirebars. The price 
of electrolytic cathodes is usually 0.05 
to 0.10c. and that for casting copper 
usually about 0.125 to 0.2c. below that 
of electrolytic. The quotations for lead 
represent wholesale transactions in the 
open market for good ordinary brands, 
both desilverized and non-desllverized; 
specially refined corroding lead com¬ 
mands a premium. The quotations on 
rpelter are for ordinary Western brands; 
special brands command a premium. 

seem to have been well cleaned up, and 
there has been a better inquiry from buy¬ 
ers. Copper has been offeree! at 17J/2(ff 
IT^c., delivered, usual terms, but there 
is an increasing confidence that the btg 
producers will ere long realize their 
pegged price of 17^c. Under these con¬ 
ditions there has been more business 
done in the last week than for some time 
past. Most of it has been for early ship¬ 
ment to Europe, thus confirming the gen¬ 
eral impression that the stocks in the 
hands of European consumers are de¬ 
pleted, It appears as though the busi¬ 
ness consummated has about absorbed 
the copper in second hands and the 
smaller producers, and as if any further 
demand would have to be filled by the 
larger producers. 

There has also been some business 
done in this country, and as a whole, the 
market closes more cheerful, in what 
we might call a Christmas spirit. 

Lake copper is quoted 17l<^<?n7^c.; 
electrolytic in cakes, wirebars or ingots 
17.3517.40c.; casting is quoted \l(qi 
\iy%c. as an average for the week. 

The London standard market has been 
strong and advancing. On Dec. 19 it was 
£74 10s. for spot and £75 12s. 6d. for 
three months prompt. On Dec. 20 it ad¬ 
vanced £1. On Dec. 23 it advanced fur¬ 
ther 5s., spot being £75 15s. and three 
months £76 17s. 6d. It closes on Dec. 
24 at £75 17s. 6d. for spot and £77 for 
three months. ♦ 

Copper sheets are 23(®24c. per lb., 
base for large lots; full extras are 

charged and higher prices for large 
quantities. Copper wire is 
base, carload lots at mill. 

Exports of copper from New York for 
the week were 3596 long tons. Our 
special correspondent gives the exports 
from Baltimore at 4629 tons. 

Tin—A very satisfactory business de¬ 
veloped for future delivery tin. These 
orders were placed both in the London 
and Far Eastern markets, imparting a 
firmer tone to the same. Consumers, 
however, refrained from buying near-by 
material, partly on account of the pending 
holidays, and also for the reason that 
they are fairly well covered. The close 
is somewhat easier at £227 10s. for spot 
and £228 for three months, while Janu¬ 
ary tin in this market is quoted at about 
50j4c. It will be noticed that three 
months’ tin was higher than spot all the 
week, the backwardation which has pre¬ 
vailed for a long time having disappeared 
for the present. 

Lead—The lower prices that have ruled 
are attracting the attention of consum¬ 
ers, who have been buying more liberally. 
The demand has been freely met and a 
fair volume of business has resulted. 
The market as a whole is somewhat 
firmer, St. Louis being quoted 4.10(?/} 
4.15c. and New York 4.25^?»4.30 cents. 

The European market is unchanged, 
cables reporting a considerable business 
at about last prices. At the close, Span¬ 
ish is quoted £18, and English 7s. 6d. 
higher. . 

The average price of lead for the week 
was 4.275c., New York. 

Spelter—The market is unchanged in 
price, but there seem to be more supplies 
available and producers who offer Janu¬ 
ary metal at 7,10c., St. Louis, report that 
they fail to get the business. Otherwise • 
the market is without special feature. 
There is a fair volume of business doing 
at last price, 7.05(?/7.10c., St. Louis. The 
New York market is quoted l.\0(hl.2Q 
cents. 

The market abroad is unchanged and 
quiet. Good ordinaries in London are 
quoted £26 10s., specials 12s. 6d. higher. 

Zinc dust is quoted at 754c. per lb.. 
New York. 

Base price of zinc sheets is $9 per 100 
lb., f.o.b. La Salle-Peru, Ill., less 8% 
discount. 

Other Metals 

Aluminum—The market has not been 
especially active, and prices are firm, 
though not quotably higher. The cur¬ 
rent price continues 25^(?f26c. per lb. 
for No. 1 ingots. New York. More ac¬ 
tivity is looked for after the holidays. 

Antimony—Only a snjall business has 
been done this week, chiefly owing to the 
holiday. Most buying is postponed until 
after the New Year. The underlying 

conditions here are good and the foreign 
markets are very firm. Cookson’s is un¬ 
changed, at lOCrt 10.25c. per lb.; in Hal- 
lett’s there is an unusually wide range, 
10.25(?/'10.75c. being quoted. Chinese, 
Hungarian and the outside brands are 
unchanged, 9^?/9.25c. per lb. being asked. 

Quicksilver—Business has been quiet 
and prices remain about the same The 
New York quotation is $40 per flask of 
75 lb., with 58ff^f 59c. per pound asked for 
retail lots. San Francisco, $40 for do¬ 
mestic and $37.50 for export orders. Lon¬ 
don price is £7 7s. 6d. per flask, with £7 
5s. named from second hands. 

Bismuth—The syndicate which controls 
the European production quotes 7s. 6d.— 
equal to $1.80—per lb. in London. In 
New York a quotation of $1.72 per lb. is 
made for metal produced from American 
ores. 

Cadmium—The latest quotation from 
Germany is 725^^/750 marks per 100 kg., 
f.o.b. works in Silesia. This is equal to 
78.27(?/80.97c. per lb. at works. 

Nickel—Shot, blocks and plaquettes 
bring 40(?/45c. per lb., according to qual¬ 
ity. Electrolytic nickel is 3c. per lb. 
higher. 

Magnesium—The price of pure metal 
is $1.50 per lb. for 100-lb. lots, f.o.b. 
New York. 

Selenium—Producers of this metal 
quote large lots at $2.75^3.50 per lb., 
according to size of order; while as high 
as $4,50("a 5.50 is paid for retail lots. 

Spanish Metal Exports 

Exports of metals and minerals from 
Spain, nine months ended Sept. 30, as 
reported by the Revista Minera, in metric 
tons: 

Metals 1911 1912 Chalices 

PlK and manuf. Iron 31,160 28,040 
17,698 

D, 2,910 
Copper. 11.207 1. 0,391 
Copper i>reclpltate.. 10,183 10.624 I. 311 
Lead. 124,071 140,483 I. 1.5,8]-2 
Zinc. 1,717 2,4.54 I. 737 
Quicksilver. 

Minerals 

1,480 1,489 I. 9 

Iron ore. 5,040,791 0,408,620 I. 707,729 
Mniijtanese ore_ •24,600 •23,198 D. 1,302 
Copper ore. •231,449 110,001 D. 120,848 
Lead <)re. •2,177 2,780 I. 009 
Zinc ore. 95,145 81,114 D. 14,031 
Pyrites. 2,043,8-20 2,204,828 I. 221,008 
Salt. 420,628 401,337 I. 34,809 

Pyritic ores are not classed as copper 
ores unless they carry 2.5% or over in 
copper; below that they are classed as 
pyrites. Last year the dividing line was 
1% copper. 

Zinc and Lead Ore Markets' 

Joplin, Mo., Dec. 21—The high price 
paid for zinc sulphide ore was $59, the 
base per ton of 60% zinc, $52<(ff56 per 
ton. Zinc silicate sold at $28@32 per 
ton of 40% zinc. The average price, all 
grades of zinc, is $52.12. The high 
price of lead ore is $53.20, sold on a 
base price of $53 per ton of 80% metal 
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content. The average price, all grades 
of lead, is $52.74 per ton. 

SHIPMENTS WEEK ENDED DEC. 21 

Blende 
Cal¬ 

amine 
Lead 
Ore 1 Value 

Webb Olty- 
Cartervlllo 5,3.52,12(1 693,740 $160,240 

Jopllii. 2,!t75,270 
703,300 
648,290 

432,660 
403,620 
162,270 

27,160l 
23,0.30 
13,900 

93,286 
26,770 1 21,800 

Diionwog. 763,720 
518,660 

26,3(HI 

21,326 
14,363 

1 12,745 Granby . 727,140 
Alba-Neck.... 387,920 36,610 11,812 
Spurgeon .... 244,740 1 257,:i60 30,770 ! 11,146 
Oronogo. 
Carl Junction 
Cave Springs 
Carthage_ 

301,130 
320,610 
278,810 
275,800 
131,310 
62,700 

i :::::: |i . 

83,930 I 9,634 
9,137 
7,667 
7,446 
3,499 

Aurora. ij 62,060 1 . 
2,620 

Totals. 12,990,680 1,046,660 1,807,670 1 1 ^ $413,489 

51 weeks.. .665,616,940 36,3‘23,‘iOO 92.016,340 $18,369,082 

Bleiideval..theweek,$349,235; 61 weeks,$15,180,461 
Calamine, the week, 16,585 ; 61 weeks, 679,036 
Lead value, the week, 47,1)69 ; 61 weeks, 2,609,696 

MONTHLY AVERAGE PRICES 

Zinc Ore Leap Ore 

Month Base Price All Ores All Ores 

1911 1912 1911 1912 i 1911 1912 

January. $41 86 $44.90 $40.55 $43.64 $66.68 $58.92 
February.... 40 21 45.76 39.16 43 31 54.46 62.39 
March. 39.86 61.,56 38.46 49.25’ 54.67 64.64 
April. 38.88 62.00 37.47 50.36' 66.37 64 18 

May. 38.25 65.30 36 79 63.27; 66.21 62.46 

June. 40.50 55 88 38.18 54 38 66.49 65.01 

July. 40 7o 68 86 38.36 56 59, 68.81 68 83 

August. 42 60 56 13 41 28 63.27; 60 74 67 04 
September.. 42 63 .59.76 41 29 67 07 69 33 61.26 
October. 42.38 67 ()0 40.89 5.5.971 54.72 63.22 
November... 45.40 65.69 43.26 63.98 67 19 66.66 
December... 44.13 40.76 . 62.03 

Year. $41.46 $39.90 . $66.76 
1 

Note—I’nder zinc ore the first two col¬ 
umns give l)ase prices for 00 per cent, zinc 
ore: the second two the average for all ores 
sold. I.ead ore prices are the average for 
all ores sold. 

Other Ore Markets 
Tungsten Ore—Ferberite, wolframite 

and huebnerite ores, $6.50(?/!7 per unit 
per ton of 2000 lb, of ore containing 60% 
of tungsten trioxide. For scheelite ore, 
50c.rfi$1.50 per linit less. These prices 
are delivered. 

Manganese Ore—Late quotations for 
manganese ore in Great Britain are, for 
ores, c.i.f. United Kingdom ports; Indian 
and Brazilian, 50%, 24i?i25c. per unit; 
45%, 22}4(f?23c. Caucasian, 50% man¬ 
ganese, 21^i;21^c.; 48%, 20^2 @21c. per 
unit. 

Chemicals 
New York, Dec. 24—Trade has been 

quiet generally, owing to the approach¬ 
ing end of the year. 

Arsenic—Prices continue at $4.87^2 
per 100 lb. on small business. 

Copper Sulphate—Trade is dull and 
prices are unchanged at $5.50 per 100 lb. 
for carload lots, and $5.75 per 100 lb. for 
smaller parcels. 

Nitrate of Soda—Trade is small for 
the present. Quotations remain at 2.60c, 

per lb. for spot and futures up to Apr. ' 
30. Futures are 2.57 J^c. for May, 2,55c. 
for June and 2.52j4c. for July and later 
deliveries. 

Petroleum 
Exports of petroleum and its products 

from the United States, 11 months ended 
Nov. 30, were: Crude petroleum, 165,- 
741,784 gal.; illuminating oils, 942,166,- 
661; lubricating oils and paraffin, 197,- 
130,983; naphthas, gasoline, etc., 164,- 
028,296; residuum and fuel oils, 232,- 
048,515; total, 1,701,116,239 gal., an in¬ 
crease of 101,175,911 gal., or 6.3%, over 
last year. 

Mining Stocks 
New York, Dec. 24—Dec. 19 the Ex¬ 

change was rather unsteady at the outset, 
but rallied toward the close. Mining 
stocks on the Curb were quieter, with 
only small changes in quotations. 

Dec. 20 and 21 the Exchange rallied 
and was stronger. On'the Curb a rather 
active business was done in copper 
stocks, at irregular prices. Other mining 
stocks were quiet. 

Dec. 23 and 24 the Exchange was af¬ 
fected by the holiday influences. There 
was less liquidation, but the market was 
still affected by the high rates for money 
and the uncertain conditions abroad. 
Dealings on the Curb were in fair vol¬ 
ume, but quotations were not strong, ex¬ 
cept for a few of the copper stocks. Such 
declines as appeared in mining stocks 
were of the fractional order entirely. 

Boston, Dec. 23—The market for min¬ 
ing shares has taken a right-about-face 
attitude since the last writing, and 
although there is little animation, there 
is a degree of strength following some 
rather sharp advances in prices during 
the week. Amalgamated set the pace 
with a $1.31 l/j advance to $78, although 
not all of this advance has been retained. 
As usual, the so called Cole-Ryan issues 
have been in the fore. Calumet & Ari¬ 
zona is up $4.50 from last week’s low 
to $71, while North Butte rose $3 to 
$33.50 per share. 

There has been no special news to ac¬ 
count for the advances during the week, 
except that the demoralization witnessed 
last week has ended and market con¬ 
ditions have once again become normal. 
Money continues high at this center and 
will likely continue so until the turn of 
the year. Sentiment is hopeful, even 
though the copper-share market has 
been disappointitig the greater part of the 
year, in that prices did not reach the 
levels justified by the high price for the 
metal. 

Calumet & Hecla, after making a low 
price of $512 per share, came back to 
$540, although it is under the latter price 
now. The management of this company 
announces that it will soon issue state- 

COPPER SMELTERS’ REPORTS 

This table is compiled from reports 
received from the respective companies, 
except in the few cases noted (by 
asterisk) as estimated, together with 
the reports of the U. S. Dept, of Com¬ 
merce as to imported material, and in 
the main represents the crude copper 
content of blister copper, in pounds. In 
those cases where the copper contents 
of ore and matte are reported, the cop¬ 
per yield thereof is reckoned at 95%. In 
computing the total American supply 
duplications are excluded. 

Company Sept. October ; Nov. 

Alaska shlpmeuts. 1,726.716 1,436,236 
24,500,(MK) 25,250,(KX) 

3,340,(X)0 3,2(K),(XI0 
9,103,861 8,184,575 
4,462,000 4,404,000 
3,217,369 3,638,500 
1,881,668 1,934,828 
1,250,000 .1 

24,25().Oo6 
3.000,000 
8,807,940 
4.918.000 
3,911.169 
1.968.6-20 

Arizona. Ltd. 
Copper Queen. 
Calumet & Ariz...* 

Mammoth. 
Giroux... 

i;834,937 1,883,283! 
1,006,2081 . 
1,200,000 1,663,700, 
6,607,578 ' 850,7411 

615,000 . Ohio. 
Old Dominion. 
Ray. 
Shannon. 

2,204,000 2,623,000 
2,978,404 . 
1,142,000 1,210,(K)0 

226,568 . 

2,758,000 
3,201,500 
1,436,000 

United Verde*. 
Utah Copper Co.... 
Lake Superior*.... 
Non-rep. mines*... 

2,7.50,000 2.7.50,000 
6,616,887 2,022,352 

19,250,000 21,500,000 
8,094,792 8,260,000 

20,400,000 
8.^50,000 

Total production. 
Imports, bars, etc..| 

ia3,026,987 . 
26,149,329 . 

Total blister. 128,17.5,316 . 
Imp. in ore & mattej 7,142,232! . 

1 

Total American.. 136,317,6481 . 

Mlamit. 2,949,160| 2,577,760 2,972,000 

Brit. Col. Cos.: 
British Col. Copper 
Granby. 

.: 1.022.904 
2.083,118 2^018.424 

. 2 812 400 
Mexican Cos.: 

2,316,040 
5,064,000 
2,112 377 

j 907,200 

4,816,000 
10,752,000 
12,976,320 

Cananea. 3,500,000 4;248;000 
771,844 3,045,667 

678,720 767,120 
1,7.50,000 . 

981,120 974,400 
. 86,786 

! 6,048,000 8,512,000 
7,616,000 9,620,000 

; 8.518.7-20, 13,771..520 

Other Foreign: 
Cape Cop., 8. Africa 
Kyshtlm, Russia... 
Spassky, Russia_ 
Tilt Cove, Newf’d.. 

Kx ports from : 
Chile. 
Australia.. 
Arrivals in EuropeJ 

tBoleo copper does not come to Amer¬ 
ican refiners. Miami copper goes to 
Cananea for treatment, and reappears in 
imports of blister. 

tDoes not include the arrivals from 
the United States, Australia or Chile. 

STATISTICS OP COPPER 

Month U.S.Refln’y 
Product’n 

Deliveries, 
Domestic 

Deliveries 
for Export 

XT 1911. 111,876,601 
122,896,697 

68,039,776 
65,988,474 

67,049,279 
79,238,716 XII. 

1,431,938,338 709,611,606 764.902,233 

I 1912. 119,337,753 
116,035,809 
115,694,601 
125,464,644 
126,737,836 
122,315,240 
137,161,129 
145,628,621 
140,089,819 
146,405,463 
134,695,400 

62,343,901 
56.228,368 
67,487,466 
69,513.846 
72,702.277 
66.146,229 
71,094,381 
78,722,418 
63,460,810 
84,104,734 
69,369,796 

80,167,904 
63.148,096 
58,779..566 
.53,2.52,326 
69,485,946 
61.449.660 
60,121.331 
70,486,150 
60,264,796 
47,621.342 
65.906.660 

li. 
Ill. 
IV. 
V. 
VI. 
VII. 
viii. 
IX. 
X. 
XI. 

Visible Stocks 

United 
States Europe Total 

XII, 1911. 111,786,188 164,281,600 
158.323.200 
1.54.861.200 
141,142,400 
136.819.200 

276,066.788 
1,1912. 
II . ... 
III . 

89.454,695 
66,280,643 
62,939,988 
62.367,567 

247,777,896 
221,131.843 
2(M.082,387 
199,186.757 IV. 

V. 66,066,029 
49,615,643 
44 ,.115,004 

134,176,000 
117.801.600 

199,242,029 
VI. 167,417,243 

152,.521,0O4 VII. 108.186.000 
VIII . 
IX . 

60,280,421 
46,701,374 

113.299.200 
113,668,000 
107,408,000 
103,801,600 
96,947,260 

163,579,621 
160.269,374 

X. 63,066,587 170,473,587 
XI. 76,744.964 

86,164,069 
180,546.664 
183,111,269 XII. 
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merits summarizing estimated profits and 
costs for its dividend-paying subsidiaries 
for the second half of the year. 

Trading on the Curb has been in 
specialties, notably Mexican Metals, 
which is up $1.87^ to $3.87 on very 
heavy trading. Alaska Gold rose to $13, 
which is its record price. Goldfield Con¬ 
solidated is up from its recent lew price. 

Company 

Butte ft Anaconda, Mont. . 
Consolidated Imperial, Nev. 
Copper Hill. Ida.. 
East Crown Point, Utah. 
East Hercules Ext., I<la. 
Echo, Ida. 
Ely ConsoUdated, Nev. 
Evergreen, Utah. 
Ctenevleve, Call!. 
Hlder Nevada. Utah. 
HyiKdheek, Ida. 
Montana Clinton, Mont. ... 
Moon Creek, Ida. 
Moonlight, Ida. 
North Star, Ida. 
Boyal, Ida . 
Ruby Mountain, Utah. 
Seg. Belcher & Midas, Nev.. 
Seven Troughs Mon., Utah.. 
Sunset, Ida. 
Sujjerlor ft Boston, Mont— 
Tarbox, Ida. 
Union Consolidate !, Nev... 
Washoe, Nev . 
Western Pacific, Utah. 
Wilbur, Ida. 

Dellnq Sale Amt. 

Jan. 1 Feb. 1 $0.0J 
Jan. 8 Jan. 29 0 01 
Jan. 5 Feb. 5 0.002 

Dec. 30 0.01 
[Dec. i.i Jan. 3 0.001^ 
Dec. 11 Jan. 8 0.001 . 0.06 
Nov. 3(1 Doc. 30 0.01 
Dec. 10 Doc. 31 0.01 
Dec. 20 Jan. 11 0.01 
Dec. IH Jan. 10 0 (106 
Nov. 30 Dec. 20 0 16 
Dec. 4 Jan. 4 0.002 
Nov. 32 Jan. 2 0.006 
Nov. u Dec. 30 0.001 
Dec. If. Jan. 26 0.004 
Dec. 10 Pec. 28 0.0011 
Jan. 7 Jan. 31 0.02 
Dec. 16 ̂ an. 6 0.01 
Dec. 21 Jan. 14 0.002 
•Ian. 4 1.00 
^ov. lit Jan % 0.002 
Jan. 8 Jan. 80 0.16 
Dec. 1 . 0.20 
Doc. 10 [Jan. 3 0.001 
Dec. 23 Jan. 23 0 001 

Monthlx Avert!Ke Pricea of Metala 
SII.VER 

Month 
New York London 

1910 1911 1912 1910 1 1911 1912 

62.37.'> .63.795 .66,260 24.I.64I24.865 25.887 

February ••• • r.i.wi .62.222 59 043 23.794l24.081 27.190 
51.454 .62.745 .68.375 23.690!24.;124 26.876 
.5.3,221 5:1.325 59.207 24.483 24.595 27.284 

May. 63.870 .63.:i08 (U) 880 24.797,24.6a3 28 038 

June. 63.462 6:1.043 61.290 24.651 24.486 28 215 
July. 51 150 52.6:10 60.6.64 25.0.34 24.286 27.919 

August. 62.912 62.171 61.606 24.428 24.082 28.376 
September.. »53.295 52.440 63 078 24..667i24.209 29.088 

Octoijer. 66 490 .63.340 63.471 25 .696 24.594 29 299 
November... .65.6:15 66.719 62.792 25.68()l26.649 29 012 

December... 64.428 64.905 . 2.6.16o!26.349 

63.486 53 304 24.670|24.692 
_ ___ 

New York quotations, cents per ounce 
troy, fine silver; London, pence per 
ounce, sterling silver, 0.925 fine. 

COPPER 

NKW 

Electrolytic 

York 

Lake 

London, 
Standard 

1911 1912 1911 1912 1911 1912 

January. 12.295 14.094 12.680 14.337 .65.600 62.760 
February.... 12.256 14.084 12.611 14.329 54.974 62 893 
March. 12.139 14.698 12.447 14.868S4.704 65.884 
April. 12.019 15 741 12.276 15.93oi54.034 70.294 
May. 11.989 16.031 12.214 16 245.64.313 72.362 
June. 12.386 17 234 12.611 17 443.66.366 78.269 
July. 12.463 17.190 12.720 17.353.66.673 76.636 
August. 12.405 17.498 12.634 17.644|.66.26f> 78 670 
September.. 12.201 17 608 12.608 17.698j55.253 78.762 
October. 12.189 17.314 12.370 17.66166.170 76.389 
November... 12.616 17.326 12.769 17.617|.67.263 76 890 
December... 13.552 13.768;. 62.068 

YAnv 12.376 19 6.34I. 
-; 1 

New York, cents per pound. London, 
pounds sterling per long ton of standard 
copper. 

TIN AT NEW YORK 

Month 1911 1912 Month 1911 1912 

January... 41.255 42 629 July. 42 400 44 519 
February.. 41 614 42 962 August. 43 319 46 857 
March. 40.167 42.677 September. 39 786 49.135 
April. 42.185 43.923 October.... 41.186 60.077 
May. 43.116 46.063 November.. 43.126 49 891 
June. 44.606 45 816 December.. 44.6.65 

1 ll Av. Year.. 42.281 

Prices are In cents per pound. 

LEAD 

Month 
New York St. Louis London 

1911 1912 1911 1912 1911 1912 

lauuary. 4 483 4.4;15 4 :i.34 4.:«7 13 (H)9 15.597 
February.... 4 440 4.(r26 4 266 3 946 13.043 15 7:18 
March. 4. :194 4.073 4 238 4.046 13 122 15.997 
tpril. 4 412 4 200 4 262 4 118 12.889 16 331 
May. 4,:i73 4 194 4 223 4 07212 984 K; .509 
June. 4 4:16 4 392 4 292 4 :«113.26(i 17 .588 
July. 4.499 4 720 4 :197 4.60313 .530 18 .544 
August. 4 5(N) 4 .569 4 406 4 45214.260 19 655 
September .. 4 485 5.048 4 3.56 .4.92414 744 22.292 
October. 4.265 5.071 4.i:i9 4.894 15.3:12 20 630 
November... 4.298 4.615 4.181 4.4(hl 15.821 18 193 
December... 4 4.50 4.3:12 15.648 

Year. 4.420 4 286 13.970 

New York and St. I..ouis. cent.s per 
pound. London, pounds sterling per 
long ton. 

SPELTER 

Month 

New York St. LouIh London 

1911 1912 1911 1912 1911 1912 

January. 5 452 6.442 5 302 6.292 23.887 26.642 
February_ 6 518 6.499 5 368 6.319 23 276 26 661 
March. 5 563 6.626 5 413 6.476 23 016 26.(q8 
April. 5 399 6.633 5 249 6 483 23 743 25 644 
May. 5 :148 6.679 5 198 6.629 24.376 26.790 
June. 5 520 6.877 5 370 6 727 24 612 26.7611 
J uly. 5 695 7.116 5 .546 6 966 25.006 26 174 
August. 5 953 7.028 5 803 6.878 26 801 26 443 
.September .. 5 869 7.454 5 719 7 ;113 27 760 27.048 
October. 6 102 7.426 5 951 7.276 27.266 27.643 
November... 6 380 7.371 6 223 7.221 26.795 26.804 
December... 6 :«)l 6 161 26.849 

Year. 5 7.58 6.608 25.281 

New York and St. I..ouis. cents per 
pound. London, pounds sterling per long 
ton. 

PIO IRON AT PITTSBURG 

Bessemer Basic 
No. 2 

Foundry 

1911 1912 1911 1912 1911 1912 

January. $15.90 $15.12 $14.40 $13.32 $14.76 $14.00 
February_ 16 90 15.03 14 50 13.28 14.81 14.01 
March. 16.90 14.96 14 66 13.66 14.96 14.10 
April. . 16 90 15.13 14.65 13.90 16.00 14 16 
May. 16.90 16.14 14.30 13.90 14.72 14.12 
June. 15.90 16.15 14.06 14.11 14.66 14.22 
July. 15.90 15.15 14 03 14.38 14.63 14.38 
August. 15 90 15.43 14 00 14 90 14 47 14 86 
September.. 15 90 16.86 13 67 16.03 14 40 15.63 
October. 15.43 17 90 13.44 17.18 14.34 17 22 
November... 14.92 18.07 13.30 17 09 14 26 18.00 
December... 15.15 13.10 13.90 

Year. $15 72 . $13 94 $14.49,. 

STOCK QUOTATIONS 

COLO. SPRINGS De«-. 23i I8.4LT LAKE Doc. 23 

Name of Comp. \ Bid. Name of Comp. Bid. 

Acacia. .03‘| Beck Tunnel... . .08 
Cripple Cr’k Con.. (>l| Black Jack. t 10 
C. K. ft N. 165 Cedar Talisman.. (tl 
Doctor Jack Pot.. .06 Colorado Mining. .16 
Eilkton Cou....... .63 Columbus Con... t 12 

6.9() 
Findlay. .031 Daly-Judge. 6.26 
Gold Dollar. .171 Oraud'central.... 71 
Gold Sovereign,.. .(r2| Iron Blossom.... 1 30 
Isabella. .161 Little Bell. .22 
Jack Pot. .05i Lower Mammoth. 04 
Jennie Sam pie... .06 Mason Valley.... 10.00 
Lexington. .006 May Day. t 2:1} 
Moon Anchor. .01 iNevada Hills.... 1.3(1 
Old Oold. .03 1 t 
Mary McKinney.. .66 Prince Con. 1 .571. 
Pharmacist. .01} Silver King Coal’n 2.75 

1 00 04 
86} 10 

Work. .002 [Yankee. .14 

TORONTO Dec. 21 

Name of Comp. Bid Name of Comp. Bid 

Conlagas . ♦7 40 Foley O’Brien.... .15 
T. ft Hudson Bay. 160.0(1 Hollinger. 16 00 
Temiskamlng.... 40 Imperial. t 03 
Wettlaiifer-Lor... 25 Pearl Lake. : 21 
Am. Goldfield. 1 40 18 

t 00} 04 
Crown Chartered. t 02" Bea. t 25 

t 26 t 00! 
itl9 00 f 09 

DomeExten... "t.06 1 West Dome. tilO 

SAN FRANCISCO Dec. 23 

Name of Comp. Clg. Name of Comp. Bid 

C0H8TOCK Stocks i Misc. Net. ft CAL. 

Alta. .04 Belmont. 8.00 
*23 

Best ft Belcher... .05 MacNamara. .17 
Caledonia. .95 Midway. .32 
Challenge Con.... .06 Mont.-'i'onopah .. 1.72} 
Chollnr. .03 North Star. .2(1 
Confidence. .31 West End Con... 1. '.>5 
(’on. Virginia. 28 .Atlanta. ,17 

. 25 Booth. 
Gould & Curry... 01 C.O.D. Con. J»7 
Hale & Norcross.. .OH Coinb. Frac. 
Me.xlcan. 1 3() Jumbo Extension .27 
Uccldental. 70 Pltts.-sllver Peak ,72 
ophir. .22 Silver Pick. .06 
Overman. .40 St. Ives. .30 
Potosl. .03 'rranip Con. t.02 
Savage. 07 Argonaut. t2.00 
Sierra Xevada..., .26 Bunker Hill. t4 50 
Union ('on. .18 Central Enreka .28 
Yellow Jacket.. .. ..3(1 So. Eureka 2 40 

X. Y. KXCH. Dec. 23 BOSTON EX( H. l)e<-. 23 

Name of Comp. uig. 1 Name of comp. 'Ig. 

Amalgamated.... 75 ■, 
Am. Agrl. (’hem.. 64 *, 
Ani.Sm.&Ref.,com 72 
Am.Sm. ft Ref.,pf. 105‘4 
Am. Sm. Sec., pf. B 83>., 
Anaconda. :19 
Batopilas 5Iln.... 1*4 
BethhdiemSteelpf 
Chino. 43», 
Federal M. ft S.,pf. 40 
Goldfield Con. 2 
GreatNor..oro. .ctf. 41 
Giiggen. Exp_ .50 
Homestake. 108 
Inspiration Con.. 18 
Miami Copper_ 
Nat ’ n alLead ,com. 55?4 
National Lead, pf. 107 
Nev. Consol. 19», 
Phelps Dodge.... 210 
Pittsburg Coal. pf. iNl 
Kay Con. .20?i 
UepubliclAS.com. 
Republic I ft S, pf. 85?, 
SlossShefil ’d .«8 >n}. 40 
Sloss Sheffield, pf. 9:1*4 
Tennessee Copisu’ 38 », 
Utah Copp«(r. 58 *, 
U. S. Steel, com .. 67 H 
U. S. Steel, pf. 109?i 
Va. Car. chem_ 43 

N. Y. CURB Dec. 23 

Name of Comp. Cig. 

Barnes King. 
Beaver Con.. 
Braden CopjMir... 
B. Copi)er. 

73 
.411 

4^ 
Buffalo MltU's.... 2 
Caledonia. t 40 
Con. Arlz. Sm. 1-1 
Davls-Daly. 
Dlam’fl(dd-Dalsy. t4 
Ely Con. 10 
Florence. (Ml 
Giroux. 4i*< 
Gold Hill Con. 1*4 
(ireene Cananea.. 
Greenwater. t 04 
Internat. S. ft R.. il24 
Kerr Lake. 2H 
Keystone. t2 
La Rose. 211 
McKlnley-Dar-Sa. IH 
Min. Co. of A. new 3 
Motherlode Gold. t.60 
Nev. Utah M. ft 8. 02 
Nlpissing Mines.. 8^ 
Ohio Copiter. IV 
Pacific Sm. ft M .. tft 
Puebla S. ft R. 2V 
South Live Oak.. 2 
South UtahM.&S. tVt 
Standard Oil (Old) 1110 
Stand’d OllofN.J. 39:1 
Stewart. iH 
Tonopah. 
Tonopah Ex. 2V 
Tonopah Merger.. .83 
Trl-Biilllon. H 
Tularosa. 1 
Union Mines .... V 
United Cop., pfd.. 10 
Yukon Gold. 2V 

LONDON Doc. 24 

Name of Com. Clg. 

Camp Bird... £1 28i)d 
Dolores. tl 10 0 
El Oro. 018 0 
Esperansa ... 118 9 
Mexico Mines 7 7 6 
Orovllle. 0 6 6 
stratton’sind. to 3 1} 
Tomboy. 18 9 

[Adventure.1 
lAhmeek. 1 
Algomab. 
Allouez.■ 
■im. Zinc. 
Arlz. com., ctfs.. 
Bonanza.1 
Boston ft ('orbln 
Butte ft Balak..., 
Icalumet ft Arlz .. 
('aliimet ft Hecla. 
|centennlal .' 
cilir.1 

6 
t32.5 

+•> !' +- » 
:(8 
29 
3V 

t.:i(i 
5*4 

69 
t517 

‘ tl7 

('op|)er Range_| 60 
;Daly West.■ 
East Butte 
Franklin. 
Granbv . ('1614 
Hancock . 23 
Hedley Gold. t27 
Helvetia. J 80 
Indiana . 15*4 
Island Cr’k, com. {54 ' 
Island Cr’k, pfd.. t85V 
Isle Royale. :il *4 
Keweenaw. T“ ” 
I.ake. 25 
La Salle. 5 
Alass. J5 
Michigan. t2 
Mohawk. 59 
New Arcadian_ f2*i 

tT N(*w Idrla Quick. 
North Butte. 
North Lake. 2V 
OJlbway. fiv 
Old Dominion.... .53 
Osceola. 192 
Quincy. 77 
Shannon . UH 
Shattuck-Arlz_ •28*4 
Superior. :i7V 
Superior ft Host ' ‘4 
Tamarack. 34 
Trinity. 4*4 
Tuolumne. 12*4 
U. S. Smelting.... 42*4 
U. s. smelt’g. Df.. 49»4 
Utah Apex . 2 
Utah Con. 11 
Victoria. tiv 
Winona . t3V 
Wolverine. 69 V 
jWyandot. tl 

BOSTON CURB Dec. 23 

Name of Comp. Last 

Alaska Gold M.... 
Bingham Mines... 

125 

1* 
Ul Boswyocolo. 

Butte Central. ' H 
07 

ll 
08 
55 

Crown Reserve... 
First Nat. Cep_ 
Majestic. 

n 
IH 
■56 

t'i 
t 03 
t3A 

MonetaPorc. 
[Nevada-Douglas. 
New Baltic. 
Oneco . 
Raven Copper_ 

1 Portsmouth Coal. 

if 
.‘20 

t 05 

2i 
3 s. W. Miami. 
6 

40 
[United Verde Ext. .62 

tl.ast quotation. 



Designed by experienced engineers. 

Built in our modern shops under critical supervision. 

Warranted by the reputation and responsibility of 60 years 

devoted to the development and manufacture of Mine 
machinery exclusively. 

These salient points cover all. to be desired in the selection of 
your hoist. 

We court your inquiries, 

Joshua Hendy Iron Works, San Francisco, Cal, 
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Study These 
Screens^— 

These are representative 

types which we manufacture 

to meet various requirements. 

Low screening cost and perfect 
screening demand that each screen 
be designed especially for the ser¬ 
vice it must perform. “S-A” 

Screens are all designed and built 

for heavy service but each individu¬ 
al screen is designed especially to 

meet particular requirements. 

Our engineering board is at your 

service gratis. They will study 
your screening problems in the light 

of a broad experience and advise 
you of the screen best adapted to 

your work. 

Counterbalanced Rock Screen has 
a very .strong action^with no vibration 
whatever. 

Double Rocker Screen arranged in 
balance. 

Single Shaking Screen. 

The six cuts above show various 
adaptations of our heavy style No. 9 
Revolving Screen. 

Style No. 3 is a lighter screen than 
No. 9 but is of very rigid construction. 

End view of revolving screen with 
internal protecting bars for discharging 
heavy lumps. 

These screens, as well as 
many other profit-boosting ap¬ 

pliances, are described in detail 

in “The Labor Saver’’—a month¬ 

ly treatise on modern methods. 

You need to be on the mailing 

list—you can get there by sim¬ 

ply sending us your name and 

position. Better do it NOW. 

This revolving screen is for coal serv¬ 
ice, etc. 

Style No. 7 is almost unnecessarily 
strong. Designed for the very heaviest 
service. 

Stephens - Adamson Mfg. Company 
Conveying, Screening, Transmission Machinery Aurora, Illinois 

Branch Offices: 
50 Church St.. NEW YORK 803 New Bank of Commerce Bldg^ ST. LOUIS, MO. 
First National Bank Bldg., CHICAGO 11 Fremont Street, SAN FRANCISCO 
H. W. OUver Building, PITTSBURGH 414 E. 3rd Street, LOS ANGELES 

. Austr^lan Agent—Arthur Leplastrler & Co., Circular Quay East, Sydney. 
South African Agent—J. Mac G. Love A Co., Limited, 1 and 3 London House, Loveday St., Johannesburg. 
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s A General Utility Drill 
The Cleveland “Little Miner” 

No one is a firmer believer in each type of drill for a certain definite 

purpose than we are. But very often in a small mine or a large one, for 

that matter, there^s an urgent need for a light drill that can be turned 

to almost any work, and do it well. Such is the Cleveland “Little Miner.” 

It’s a jack of all trades. 

Drifting Sinking 
Sloping:—The “Little Miner,” can be very ef- 
licicntly used in either soft or medium ground. 
In many mines these machines are in service for 

removing roof where the height of the drift is 
to be increased, for putting pop holes in boulders 

in the ore chute, which are too big and must be 
l)roken up for surveyors holes, etc. 

Sinking:—By simply giving a knurled sleeve a 

half turn the air feed locks to the cylinder and 
liecomes inoperative. The operator lays the 
feed cylinder against his shoulder and can turn 
the cylinder back and forth by means of the 

rocker handle. In this way pop holes may be 

put in boulders too big to be loaded on a car 

without first being broken up, holes put in a 

tunnel floor should it be necessary to lower it— 
in fact the "Little Miner” can be relied on to do 
everything a hand sinker will do and yet you 

have the advantage of other possibilities, which 

a hand sinker does not possess. 

Drifting:—We make a light single screw column 

easily handled and set up by one man, and with 

the “Little Miner” so mounted we have an ideal 
machine for the prospector, coal mine, or for 

any big property because the column comes in 
handy enough times to make it soon pay for 

itself. 

Get the perticulvt about the “Little Miner.” Find 
out how well you can use him at your mine. Just drop 

us a postal for full details. POP” HOLING WITH A CLEVEUND 
“LITTLE MINER” 

Note the Air Feed Locked to Cylinder. Send for Catalog No. 8 for full particulars. 

The Cleveland Rock Drill Company 
6410 Hawthorne Avenue, Cleveland, Ohio 

New York, 30 Church Street Chicago, 704 Fisher Building 

San Francisco, Cal.—D. J>. Dcniarest Co. Victor. Colo.—The Cleveland Rock Drill Co., P. O. Box No. 155 
Denver, Colo.—^Vaugrhan Mchy. Co. Ishpemlnir, Mich.—P. O. Box No. 234 Mexico City, Mexico—Cnlted Sales Co. 
Salt Lake City, Utah—Salt Lake Hanlwarc Co. Wallace, Idaho—Coeur d’Alene Hardware Co. 

The names of forelsrn a«;ents In any locality supplied on request. 

Canadian trade supplied by The Cleveland Pneumatic Tool Co. of Canada, Ltd., 80 Duchess Street, Toronto, Ont. 
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Deming Pumps are built 
upon such lines as to insure 

-^ great durability, efficiency, ^- 
reliability, ease of operation and low cost of 
maintenance, which characteristics have won 
for them a most enviable reputation. They are 
in fact, as well as in name, “The World’s Best” 

WRITE FOR CATALOG AND LIST OF SIZES 
CARRIED IN DENVER STOCK BY 
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Note The Herringbone Geeir On 
^ ThisWellman'Seaver-MorganHoist 

It 

The use of Herringbone Gears in hoists in this country 
is a comparatively recent but noteworthy development. 

Herringbone Gears are far more nearly noise¬ 
less than the ordinary type—but this is not 
their most important virtue. With one pair 
of Herringbone Gears it is possible to get a 
much greater reduction than with any other ■ 
type of gear. The result is that in the hoist 
equipped with Herringbone Gears, there is 
no great multiplicity of gearing as has been 
found heretofore. 

Just as in the Wellman-Seaver-Morgan Hoist 
shown here—built for the Halifax, Tonopah 
Mining Company, Tonopah, Nevada—the one 

big pair of gears suffices. In consequence 
there is less danger of broken gear teeth, a 
more direct and economical transmission of 
power, less machinery to move. 

There are some other features of this W-S-M Hoist 
worth the noting of Hoist buyers and users—the grav¬ 
ity operated brakes built of structural steel shapes and 
the steel plate shell drums. 

In this connection the fact that we have our own struc¬ 
tural steel shops is of interest. This gives us a facility 
of great importance in turning out such superior hoists 
as the one shown here. 

A Remarkably Well Rounded Organization “At Your Service” 
Two things have combined to give Wellman-Seaver Morgan Hoists the high place which they occupy. The one 
is our very wide experience in hoist designing and building—an experience that is focused in our specif Hoist Engi¬ 
neering Dept. The other is our unequalled facilities—as witness our own structural steel shop as well as steel foun¬ 
dry—for building any hoist that the occasion demands. 

We solicit the opportunity of $|oing into detail with you on your hoist problem. 

The Wellman-Seayer-Morgan Company 
Engineers and Manufacturers 

GENERAL OFFICES: CLEVELAND, OHIO, U. S.A. 

NEW YORK. Hudson Terminal. 
BRANCH OFFICES; 

DENVER. 611 Ideal Building. MEXICO, D. F., Apartado 1220-14 a de Guerrero 3326 
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HARDINGE PEBBLE MILLS 
By Grinding For Concentration Will Produce 

IN TWELVE MONTHS 

50 CHURCH STRE;ET, new YORK 

/ 
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Absolutely noiseless in operation. 

Motor mounted directiy on the drum shaft 

Some of the exceiient features inciuded in our 

standard equipments are! 

Air Controi of Brakes and Ciutches—with Oii Cataract Cyiinders and 

Fioating Levers and with iocking device if desired. 

Brakes—Either Post or Band Type—With mechanism so designed that 

In case of faiiure of air suppiy the brakes are immed- 

iateiy and automaticaiiy set by gravity. 

Ciutch—Of the weii. known and accepted Band Type—but with our 

iatest improvement makes it the most powerfui ciutch on 

the market—and it iscompieteiy accessibie. 

THE DENVER ENGINEERING WORKS COMPANY 
DENVER, COLORADO, U. S. A. 

Electric Hoists 

Richards Pulsator Jigs 

Richards Pulsator Classifiers 

Ore Crushers 

manufacturers: 

Crushing Rolls 
Mine Cages 
Stamp Mills 
Tube Mills 

Mine Timber Framing Machinery 
Revolving Screens and Grizzlies 
Automatic Samplers 
Sample Grinders 
Ore Buckets 
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Where Standard Crusher Parts Are Made 
The oldest and the largest steel tire and crusher parts producing 
plant. 

“Standard” Crusher Parts in their quality, in the service they 
give, reflect the expert and efficient organization behind them. 

Made of the best material in the most modern and scientific way. 
They reduce your crushing costs and eliminate, to a large extent, 
those delays and expenses that frequent breakdowns and parts 
that wear out quickly mean. 

Specify “Standard” on your next Crusher Spares order. 

Write for our Catalogue. It is 
to your advantage to investigate. 

Standard Steel Works Company 
Morris Building, Philadelphia, Pa. 

New York, N. Y. 
' Richmond, Va. 

Pittsburgh, Pa. 
Portland, Ore. 

Chicago, Ill. St. Louis, .Mo. 
Denver, Colo. 

San Francisco, Cal. 
City of Mexico, Mex. 

Steel Tires, Steel Tired Wheels, Solid Forged and Rolled Steel Wheels, Rolled Steel Gear Blanks, Steel 

and Iron Axles, Steel Springs, Steel and Iron Forgings, Steel and Iron Castings, Rolled 

Steel Rings, Steel Crusher Rolls and.Shells, Steel Pipe Flanges. 

i 
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Utility Is The Long Suit Of The 
BALDWIN LAMP 

When you buy a carbide lamp you want utility—you expect better 
results and a reduced lighting cost. An imposing appearance in a 
carbide lamp is not a guarantee of satisfaction. 

Real utility in a carbide lamp depends upon 
three things: Correctness of design, best qual¬ 
ity of materials and expert workmanship. 

Carbide lamps have been adopted extensively, 
in mines because the Baldwin (the pioneer car¬ 
bide lamp) gave satisfaction at the start, and 

has continued to do so. It demonstrated that 
the use of a carbide lamp in mines was thor¬ 
oughly practical. 

The Baldwin "gave satisfaction at the start 
because its design was absolutely and scientifi¬ 
cally correct. 

Other carbide lamps may be attractively finished to preclude the possibility of close 
scrutiny into their mechanical construction but they lack the utility which domi¬ 
nates in the Baldwin. 

The Baldwin Success 
lies in the fact that every point in its construction and operation has been worked 

out by thoroughly competent experts. 

Why The Baldwin Design Is Correct 

To get the best results the gas should be consumed at 
a water column pressure of 2^" to 3". To obtain this 
with a minimum of weight and a maximum water sup¬ 

ply we taper our water tank as shown in figure 1, put¬ 

ting the water which would occupy space, A, if we 
made the tank as shown by dotted line, into space B 
and thus gain the additional 1" of head for that amount 

of water. 

The raking wire and water tube are each a part of the 
water compartment, and control the uniformity of the 
automatic water feed which makes the Baldwin the 
only satisfactory carbide lamp. 

The automatic feed controls the dropping of the 
water on the carbide more accurately than any 
man can operate and adjust a screw valve, or 
any of the so-called automatic feed lamps. 
It insures a steadier and more uniform light and 
eliminates the trouble and fussing constantly 
present in a valve lamp. Insist on getting the 

Baldwin because in buying the Baldwin you ✓ 
get quality and correct design which insures 
service. The genuine Baldwin Carbide Pit ’ ^ 
Lamp has the name stamped on every 

/ 

lamp where you see it in the lilus- 
tration. The only lamp with a pos- \ 
itive automatic water control. 

y 4 
The Baldwin comprises the most complete line of carbide lamps—made in ten y 4^ S 
different styles and finishes—send for a free illustrated catalogue. Any [Superin- r ^ 

tendent, who has never used a Baldwin Lamp, can get a FREE sample and find / ^ 
out for himself why the Baldwin design is most advantageous. 

John Simmons Company 
104 Centre Street New York 

A 
4' 

4' 

nniM/'ucc I 266 Market St., San Francisco, California y ^ ^ 
BRANCHES { ^ 3, ^ 

1/ 
/ 'fV 

v' <5* 

eV 
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The Isbell Universal Concentrator Guaran¬ 
tees A Greater Saving Of Mineral Values 

Results show that this is the table which is bound to revolutionize present practices of concentration. 

In the face of the savings effected there remains nothing but to give credit to the Isbell Universal Con¬ 

centrator for being the greatest step forward in the science of modern concentration. 

No sizing, classification nor use of Vanners. 

The Isbell Universal Concentrator saves the slimes along with the process of concentration, and does it 

entirely without other or additional treatment. It does the work of six of the cross water riffle type of 

tables and the same number of additional vanners. And the savings do not stop here, but include a 

saving of mill space, labor, power, water, repairs, freight charges and cost of installation. 

The quality of middlings produced from two tables can be cleaned on one table of the ordinary fin¬ 

ishing type. Feed 

direct from regrind- n 

ing mill or from 20 

M to IM tons^^T^re 

may mi8s”the 
this new machine. 

Isbell Mining Machinery Co., Los Angeies, Gal., U. S. A. 
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Wedge Mechanical Furnace Company 
Philadelphia, Pa. 

The above roaster, with special detail not shown in cut, is in commercial use, operating 
at about one half the cost heretofore secured in other types o| furnaces. 

Write us giving complete analysis of your ore matte, number of tons you roast per day, 
results you desire in the calcine, and type of furnace you are now using. 

The Wedge Mechanical Furnace 
Patented 

Lead Matte Or Lead Ore Roaster 



Selling—THE ENGINEERING AND MINING JOURNAL—5ecf/o/i Vol. 94, No. 26 

To Infringers Of The 
Moore Patents 

After continuous and unwarranted misrepresentations as 
to the scope of the claims covered by our patents, having 
finally been awarded a far reaching unanimous judgment of 
the United States Court of Appeals before Judges Gray, 
Buffington and McPherson sustaining the Moore Process as a 
fundamental and basic patent, from which judgment there is 
no appeal, any statement oral or published to the contrary 
notwithstanding, we wish to inform all users of slime filters 
whether of the “Movable,” “Stationarv” (designated as “But¬ 
ters” or otherwise), Revoluble, Drum or Pressure type, that 
we still stand ready to enter into agreements with them pro¬ 
viding for the use of our patents upon royalties, terms and 
conditions similar to those we have been making with our 
licensees right along. 

Naturally, this proposition will not long lemain open 
and it is our intention to proceed later on against all who 
continue to deny our rights, or persist in infringing our 
patents and to exact payment of the entire amounts made or 
saved by the unlicensed use of our process. 

The Moore Filter Company 
New York, U. S. A. 
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Class “OC” 

Corliss Steam 

So long as compressed air lies at ftie very root of mine 
operation, the air compressor is the first part of 
the machine equipment claiming attention as a 
factor in mining costs. 

You want a compressor suited to your needs, as to 
method of drive, capacity and pressure. And 
having determined upon the general type, you 
want the machine that will give you—and con¬ 
tinue to give you—compressed air at the lowest 
cost consistent with its type and size. 

Your best assurance of getting the right type lies in 
buying from the builder who has the largest line 
and who is interested only in satisfying you, with 
the right type from his large line. 

Bulletin 3101 

“Imperial X” 
Meyer Steam 

INGERSOLL-RAND CO LONDON NEW YORK 

Offices In All Principal Cities Of The World 
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Air Compressors 

The Ingersoll-Rand line of Air Compressors is the 
largest, most complete, most diversified on the 
market. It includes everytype of recognized 
merit—every method of drive—all capacities 
up to 10,000 cubic feet—all pressures uj) to 
3,000 lbs. 

It represents every up-to-date improvement—every 
refinement of design and construction—every 
element entering into economy and durability. 

Bulletin 3101. 

And your assurance of securing maximum economy 
—both initial and sustained—lies in buying 
from the builder with a reputation to maintain 
for integrity and high-class construction. 

Class “PE” Electric Driven 

Class “PB” 

Power Driven 

NEW YORK INGERSOLL-RAND CO. LONDON 

Offices In All Principal Cities Of The World 



Air Compressors 
'Imperial XB’ 

Power Driven 

'Imperial’ 

Short Belt Drive 
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The Ingersoll-Rand Company has been building com¬ 
pressors for forty-one years. Its total compres¬ 
sor output approximates 15,000,000 H.P. It 
has a world-wide repute as the oldest, largest 
and most responsible builder in its line. 

The experience gained in building this vast gross out¬ 
put—the reputation gained by adherence to the 
highest standards over this long period—the 
the facilities growing out of this enormous busi¬ 
ness—the service afforded by a world-wide or¬ 
ganization—these are the safeguards protecting 
the interests of every buyer of an Ingersoll-Rand 
Compressor. 

Bulletin 3101. 

NEWYORK INGERSOLL-RAND CO. 
Offices In All Principal Cities Of The World 
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Rock Drills 

The measure of rock drill efficiency is the total drilling cost 
per ton mined. The m^ost efficient drill is the one which 
uses the least air, demands the least repairs, is on the 
job the most of the time, puts in the largest footage 
per shift, calls for the least labor. 

To-day, the Ingersoll-Rand “Butterfly” Rock Drill represents 
the standard of rock drill efficiency. The explanation 
is simple. 

The “Butterfly” stands as the consummation (to date) of 
forty-one years of drill building. It is the outgrowth 
of the largest practical experience with rock drill prac¬ 
tice in the world. It is a drill built by drill men to meet 
the mining conditions of today. 

Every-day operation under all sorts of conditions has proved 
the “Butterfly” to use less air, to drill faster, to last 
longer, to have a greater footage, than any other rock 
drill on the market. 

Bulletin 4005. 

NEW YORK INGERSOLL-RAND CO. 
Offices In All Principal Cities Of The World 
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“Electric-Air” Drills 
■ —— 

Ever since electricity became a commercial fact, the 
“electric drill” has been a dream of inventors 
and engineers. It remains a dream, today. 
But the need for a means of drilling rock by 
electric power continues—indeed, grows from 
year to year. 

The “Electrie-Air” Drill is the only machine that 
has met that need. And it is a success because 

. it takes advantage of electrical economy and 
convenience while retaining the capacity and 
rugged reliability of the air driven drill. 

The “Electric-Air” Drill is not a machine of general 
adaptability in mines. It has its limitations. 
But there are conditions where it is pre-eminent¬ 
ly superior to any other drill. 

The Company’s experience—its disinterested atti¬ 
tude as builders of all drill types—will help you 
determine whether the “Electric-Air” is the 
drill you need. 

Bulletin 4209. 

NEW YORK INGERSOLL-RAND CO LONDON 

Offices In All Principal Cities Of The World 



Stope Drills 
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Imperial 
Stoper 

“Butterfly” 
Stoper 

The superiority of IngersoU-Raijd Stopers is 
chiefly due to the fact that they are 
built for rock drilling, by rock drill ex¬ 
perts, in the shops that turn out more 
high-class rock drills than any other. 

The problem of stoping, too, finds its best 
solution in the Ingersoll-Rand line, 
which affords a greater diversity of 
stoper types than any elsewhere avail¬ 
able. 

They are not toys—they are not modified 
pneumatic tools. They are splendid 
machines built to put in the greatest 
footage at least cost for power and 
repairs and labor, under actual mining 
conditions. 

Bulletins 4111 and 4116. 

The “Butterfly” line uses the unique valve 
which contributes so largely to the 
success of the “Butterfly” Rock Drill. 

The “Imperial” line is made up of valveless 
tools, unequaled in simpHcity, unsur¬ 
passed in durability and capacity. 

NEW YORK INGERSOLL-RAND CO. LONDON 

Offices In All Principal Cities Of The World 
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“Butter¬ 
fly” 

Hand 
Hammer 
DrUI 

More and more, the convenience and 
economy of the plug drill—or 
hand hammer drill—are being ap¬ 
preciated by mining men. But 
they demand a drill—not a pneu¬ 
matic hammer. 

Again the IngersoU-Rand line affords 
the mine manager the drill he 
wants. It may be a “Jackhamer” 
—a powerful automatic rota¬ 
tion plug drill for heavy work and 
moderately deep down holes. Or, 
it may be a “Butterfly” Hand 
Hammer Drill, with all that name 
implies of simplicity and power. 

And in the valveless type, there is the 
splendid “Imperial” series, than 
which there are no better tools in 
their class. 

Selling the customer the machine he 
wants and should have—in plug 
drills as in all other lines of rock 
drilling machinery—is this Com¬ 
pany’s invariable policy. The in¬ 
terest of the buyer is the first 
essential. For his satisfaction is 
the Company’s best sales-maker. 

Bulletins 4015, 4017, 4021. 

“Jackhuner” 
Automatic 
Rotation 
Plug Drill 

NEW YORK INGERSOLL-RAND CO. 
offices In All Principal Cities Of The World 

LONDON 
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Drill Sharpeners 
The best rock drill or stoper or plug drill (which 

means—to most buyers—Ingersoll-Rand ma¬ 
chines) is handicapped if it must use dull or 
defective or improperly sharpened steels. 

Up-to-date mining men know that a thoroughly 
effective drill sharpener is a primary essential 
to rock drilling economy. And the Leyner 
Sharpener, IR Model 5, is the machine that 
meets their need. 

The Leyner makes bits that must be right—cannot 
make bits that are not right—right as to gauge, 
alignment, thickness of wings, shape of cutting 
edge, quality of metal, relation of edges to one 
another. And it shanks as well as sharpens. 

A single lever controls every operation. The skill— 
or otherwise—of the operator may affect the 
rate of output but never the quality of the 
sharpening. 

Leyner-sharpened bits are perfect bits. Used in 
Ingersoll-Rand Drills, they mean the utmost 
drilling speed and economy. 

Bulletin 4022. 

NEW YORK INGERSOLL-RAND CO. LONDON 

Oflfices In All Principal Cities Of The World 
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If It Can Be Broken 
It’s Not An Emergency Appliance 

An emergency appliance is certainly useless if the emergency itself puts the appliance out of com¬ 
mission. Ordinary telephones, adapted to mine use, proved useless in this very way. Fire, falling 
weights and dampness ruined them. They could not meet conditions. So we perfected the— 

minE-A" phone 

Just write for Bulletin 2500. 

THE DIFFERENCE lies here—it is specially built to anticipate each hard con¬ 
dition of the mine and to meet it. 

From ‘Frisco to South Africa thousands of JIINE'A-PHONB are in constant 
use—not one has ever failed. 

Then consider the niNE“A"PHONE in emergency and in everyday use. We’ve 
a book that proves how this system will benefit 
your mine. You need it. No obligation. 

Code 890 

Stromberg-Carlson Telephone 
Manufacturing Company 

Manufacturers of over 2,000,000 Telephones and 
8,500 Telephone Exchanges 

Rochester, ^ New York, U. S. A. 
CHICAGO, ILL. TORONTO, CAN. LOS ANGELES, CAL. 

SAN FRANCISCO, CAL. SEATTLE. WASH. 

Deister Machine Company 
Shoaff Building, Fort Wayne, Ind., U. S. A. 

Announcement 
.1 

The Deister Machine Company {note carefully the new name) are now fully 
equipped to manufacture and give prompt delivery on 

Deister Bros. Latest Improved Concentrators. 

Deister Simplex Concentrator Deister Simplex Slimer 
for sands for slimes 

Deister Multiple Deck Tilting Slimer 
for finest slimes overflow 

Undoubtedly the best concentrators on the market. 
Thoroughly Tested—Merit Proven. Ill 

Write for full particulars. 
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45 IN. BY 13 FT. AKINS CLASSIFIER. 

TIMBER FRAMERS 
Our Timber Framer handles any size, length or shape 

giving both ends always exactly square and parallel. 
Two untrained operators can frame 60 timbers per hour. 
Space for machine including countershaft—15x24'. 
H. P. required—25. Send for information. 

Dillon-Box Iron Works Co., Denver, Colo. 

‘TT^E don’t realize 
it’s in the mill” 

has been said by many 
users of the Akins Classi¬ 
fier, so little trouble does 
it give. There are none 
of those irritating hitches 
to continued operation 
experienced with other 
devices accomplishing 
similar results. It sepa¬ 
rates sand from slime, 
washes sand, or dewaters 
concentrates and it does 
it 'well. 

PfffI You Need 
The Mundt Chart 

Shows all the various patterns of perforated 
Screens used in the mining field. A handy 
reference chart for your office. 
Our 43 years manufacturing perforated 
Screens enables us to serve you promptly. 
Write us your requirements. 

Ask for the Mundt Chart today. 

CHARLES MUNDT & SONS 
55 Fairmount Avenue Jersey City, N. J. 

COLORADO RON *DRKS COMBANY 
ORE SMELTING 
EQUIPMENTS 

ORE MILLING 
MACHINERY 

Colorado Iron Works Company 
Denver, Colorado, U. S. A. 
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Adamantine 
Hark 

Forced 

Chrome 

Steel Shells 

And Rin^s 

For Lon^ 

Service 

CHROME STEEL WORKS 
CHROME. N.J..U.S.A. 

\ UAMANTINE” Shells and Rings are Hydraulic-Forged, and 
rolled from a solid Chrome Steel Ingot. This process forges 
the Ring from a solid mass, giving the Metal the greatest 

possible work with the result that we are enabled to produce a Shell 
which has all the elements necessary for long service, even wear and hard¬ 
ness and toughness combined. 

For Wet Or Dry Crushing 
Shells for Cornish Rolls, Rings and Tires for Chilian Mills, Hunt¬ 

ington Mills and Griffin Mills, etc., etc. 

Guarantee 
We guarantee that our Chrome Steel Shells and Rings will, at 

our price, prove more economical and satisfactory, by reason of su¬ 
perior service, as against any other make now on the market. 

"Adamantine” is our registered Trade Mark. To avoid substitu¬ 
tion order by that name. 

Illustrated Pamphlet "Forged Shells and Rings” if YouWrite. 

Represented By 

J. Fe Spellmaiiy 414 1st Nat. Bank Bld^. Denverp Colo. 

George ^N, Myers» Kohl Building, San FranciacOp Ccd. 

You Can^t Break It 
At Houghton, Michigan, they dropped a sledge into a No. 4 Symons Breaker. 
A car-wheel fell into a No. in the plant of the Federal Lead Company, 
Flat River, Mo. The crushers stalled without damage. Such an accident 
would have disabled any but the 

SYMONS BREAKER 
What’s the difference? The Symons shaft is 
stationary. It is a great steel bolt right 
through the center of the machine—a mighty 
factor of strength. In every other crusher, 

I this shaft gyrates. That’s why 
the Symons 

for 

THE 

t. l smith company 
1338-Majestic Building 

Milwaukee Wisconsin. 
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Sturtevant 
Ring-Roll Ore Mill 

FOR PULVERIZING DRY ORES 
Large Output — Small Power — Small Upkeep — Complete 

Aceessability — Slow Speed. 

Takes 1| inch feed — Grinds to practically any fineness — 
Built in 5 sizes. 

Send for Catalogue No. 79. 

Sturtevant Mill Co., Boston, Mass. 
New York Chicago Cleveland Pittsburgh Atlanta Victoria, B. C. London 

Buchanan all steel Crushers 
t Built for heavy and continuous service. Deep frame, acute jaw angle, 
rapid crushing. Manganese steel wearing parts, f Will crush the hardest 
rock or ore without heating or breaking down. 

Buchanan Rolls and Magnetic Separators. 

CRESSON-MORRIS CO. 
89 West St., New York 18th & Allegheny Ave., Phila., Pa. 

MAXECON MILL 
Especially adapted V A 
for grin^ng ores for 1 N xJl 

KENT MILL CO., 
New York, Borough of Brooklyn, 10 Rapelyea Street 
LONDON. W. C.—81 High Holbom. BERLIN—Charlottenhurg 5, Windschied Strasae 81. 

SINGLE 
ROLL CRUSHERS 

For Limestone, Phosphate Rock 
and Cinder, Etc. Any Capacity 
from 5 to 500 Tons per Hour. 
More Easily Fed, Makes Less 
Fines than Either a Jaw or Gyra¬ 
tory Crusher. Information and 
Prices for the asking. 

McUNAIMN-STONE MACHINE GO., Hdljiliiysliitt. Pa. 

“STAG” BRAND 
MANGANESE STEEL CASTINGS 

EDGAR ALLEN AMERICAN MANGANESE STEEL Ca 

Chicago, III. New Castle, Del. 

baconshoistingengines 
SPECIAL UNDERGROUND HOIS' 

GRAVITYINCLINES.MININGMACHINERY 
SKIPS CARSetr EARLE C.BACON.engineer 

HAVtMErER a’LOG.NEWYORK. 

BACON V PARREL 
ORE ROCK 

CRUSHING X WORLD KNOWN 

ROLLS^GRUSHERS 
CARLE C.BACOM. CNGINCER 

MAVCtvtCYER BUILDING, NEW YORK 

ATKINS, KROLL & CO. SAN FRANCISCO 
Import Merchants 

DANISH FLINT PEBBLKS, SILFX LINING. CYANIDE, 
QUICKSILVER, MINING CANDLES. FIREBRICK. 

BOKTS AND CARBONS. BLACKSMITH COAL. COKE. 
COTTON WASTE. SCHEEL.ITE CONCENTRATES 70^. 

SUPERIOR QUALITY ZINC DLST. 
Stocks Carried. 

Buyers of Quicksilver and Platinum, also Ores of Antimony, Bismuth, 
Molybdenum, Tungsten, Vanadium, Zinc, etc. 

Tisccisr 
Castings for Severe Service 

TAYLOR WHARTON IRON & STEEL CO. 
HIGH BRIDGE, NEW JERSEY 
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BRAUN-KNECHT-HEIMANN-CO. 

SAN FRANCISCO, U. S. A. 

Distributed by leading 

dealers everywhere BRAUN CORPORATION 
LOS ANGELES, U. S. A. 

JAW CRUSHERS 
Reduce your cost of operation by installing large jaw crushers and handling ybur ore with steam shovels 

THE BRAUN PLANETARY PULVERIZER 

TRAYLOR ENGINEERING & MANUFACTURING COMPANY 
Builders of Stamp Milling, Concentrating, Rock Crushing, Cyaniding and Smelting Machinery 

26 CHURCH STREET, NEW YORK Works—ALLENTOWN, PENN. 
AGENTS—Mexican Steel Products & Machinery Co., Apartado 122-Bi8., Mexico City 

Harron, Rickard & McCone, Los Angeles, San Francisco 

is an improvement over the regular Braun Pidverizer as it is capable of 
grinding all classes of material whether hard—soft or.talcy. 

If you have experienced trouble in 
pulverizing your ores, this machine 
should receive your consideration.' 

It has satisfactorily ground phos¬ 
phate rock, ammonia salts, lime and 
other materials as fine as 200-mesh 
with one grinding. 

Our crushers are equipped with 

features which reduce the cost 

of maintenance to a minimum, 

such as Water Cooled Bear¬ 

ings, Reversible Toggle Seats,- 

Perfect Lubricated Bearings. 

Equipped with a simple but sub¬ 
stantial planetary movement that is 

Patent Applied For Warranted to last indefinitely. No 
expensive working parts need to be replaced. Grinding discs are renew¬ 
able. Send for catalog ”SP.” 
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New-and very much needed 

Our recently-organized 

HAULAGE SERVICE 

DEPARTMENT 

“Where can I turn to secure really expert advice on the desiRn of that 

haulage system, I must have to carry the ore from and about my 

Well—before we organized our Haulage Service Dept.—the answer 

must have been—“Nowhere.” But no longer. For this Engineering 

Service Dept., is a genuinely specialized haulage deptartment—headed 

by an engineer who has been designing electric locomotives and cars 

ever since electricity first began to supplant the mule for hauling cars. 

One other point—our engineers are backed by a very capable manu¬ 

facturing organization. 

Just ask us to PROVE the value of our “Service Dept.” by 
showing you something definite in the way of designs and costs. 

The Electric Locomotive & Car Co. 
West Park, Ohio 

**Porter Locomotives** 
**Steain and Air** 

All Oandes and for Every Variety of ServMn 

A Two-Stsge Otmipiessed Air Gathering LocomotiTe. 

Wireless—Sparkless. Two-stage features add fifty per cent to the 
efficiency, removing the only objMtion to the safest, cleanest, handiest 
and best mine haula^ in the world. Write us for full particulars. 

H. K. Porter Company 
410 Wood Street. Pittsbarg, Penna. 

Hew York OtBce. Hudson Terminal Bldg., 30 Church Street 

Sales Offices: New York, Chicago, 
Pittsburgh, San Francisco. 

ORENSTEIN-ARTHUR KOPPEL CO. 

Whitcomb 
Gasoline Mine Motors 

The first successful gasoline mine motor 
—The only successful gasoline mine 
motor in service today. 
Before you buy your next mine motor 
let us send you the large list of Whit¬ 
comb users. 
Over 100 mining companies are using 
them. 

Write for Catalog and Bulletins. 

Geo. D. Whitcomb Company 
Box D, Rochelle, Illinois 

^“Placer Gold, Suction and Dipper Dredges, Excavating 
Machinery, Centrifugal Pumps, Western Representatives of 
the Bucyrus Company for Dredging Machin^ and General 
Steel Castings. Western Representi»tives of The Taylor Iron Steel Castings. Western Representi»tives of 
& Steel Company for Manganese Steel.” 

THE YUBA CONSTRUCTION CO., ifaiyriii., cdii.mh 
WmIb—MinmiHl, CiL 

OFFICES: 
$M FtmcIsm—311 Calihnii $L Stattli, mask.—Ctlaaiaa OMt 

A MiU With A C&p&city rraairs on the Lane 
A 'V A Speed Mill will not 

VI 40 Ions A U&y exceed 4 cents per ton 
of Qce milled. It is an economical mill in every way. 

Full details on request. 

Lane Mill & Machinery Company, 
Successors to Lane Slow Speed ClhiUnn Hill Company, 

236-247 Douglas Bldg., Los Angeles, California. 

T. SHRIVER & CO. 

FILTER PRESSES 
826 Hamilton Street, 

HARRISON, NEW JERSEY I 

Let us send you catalogues 
and information describing 

KELLY FILTER PRESSES 
Felt Building—Salt Lake City, Utah 
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“Trifles Make Success and 
Success is no Trifle” 

The big things about a car must be right but it 
is getting the multitude of little things right 
that makes a car successful. We watch these 
little things although there is more immediate 
profit in slighting them for we have been in 
business fifty years and want to be at least 
fifty more. 

The Watt Mining Car Wheel Co. 
Bamesville, Ohio 

Denver: Lindrooth, Shubart & Co. San Francisco: X. D. Phelps 

Automobile’’ Cars 
“Trucks for cars now In use. or 
complete new cars, will be fuiv 
nished equipped with the “Whit¬ 
ney” roller bearing wheels, with 
the floating automobile type of 
axle. Your cars will then run from 
ds to twelve months with one 
greasing, will run with half the 
haulage power of the ordinary 
equipment. One man can push 
12.000 Ibe. on a level track. Oars 
can run through water or sand 
without damage to bearings. In 
use in 1000 mines. All wearing 
parts, axles, spindles, rollers, 
wheels, etc., fully guaranteed for 
one year from date of shipment. 
Lotrgest ore mlnee now installing 
them." 

Sanford-Day Iron Co ' 
Knoxville, Tenn. 

Atlas Steel Mine 
Cages and Skips 

give universal satisfaction. 
Strongly built of best 

materials. 

Mine Cars and 
Locomotives * 

Let us design equipment to meet 
your requirements. 

The Atlas Car & Mf g. Co. 
Dept G. 1265 Marquette Road, 

Cleveland, Ohio 

CAR or UTAH CONSOL. M. 00. 
Whitnej roltor bearing wheels 

Rolling up 
dividends for 
mine owners 

is what more and more Hyatt 
Roller Bearing Cars are doing 
daily. They are doing it be¬ 
cause cars equipped with Hyatt 
Roller Bearing Wheels require 
one-half less power than cars 
with common wheels and fifty 
percent less oil. The use of 
Hyatt Wheels will add a good 
many dollars to your profits at 
the end of a year. 

Hyatt Flexible Roller Bear¬ 
ings are distinctly different from 
ordinary roller bearings. The 
flexible spiral rollers are made of 
chrome nickel-steel and cushion 
shock, thereby reducing the 
number of fractured wheels. 
These rollers also act as oil 
reservoirs and oil distributors. 

Write for our 24 page bulletin 
604-E. It is full of informa¬ 
tion for the wide-awake min¬ 
ing man. 

1 ftrAn Roixer BEXRiNa Co. i 
|Ne>warKv Nsw RaA 

bL_ 
F-© Y I 

LI 
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DE LAVAL 
Class “C” Turbines Are Safe 

The shaft is exception¬ 
ally large and each 
row of buckets is 
mounted on a sepa¬ 
rate wheel, rather than 
upon the broad rim of 
one wheel. There are 
two governors, one a 
speed governor and 
the second an inde¬ 
pendent emergency 
governor which trips 
a safety shut-off valve. 
In any case, damage 
to wheel case or sur¬ 
roundings is absolutely 
prevented by the 
heavy steel retaining 
ring. A safety relief 
valve is attached to 
the casing cover. 

Made in all sizes suitable for the drivi.ig of power plant 
auxiliaries. 

Send for Special Booklet G49 

D E L A V A L 
Steam Turbine Company 

Trenton New Jersey 
76B 

1 , U, . ; ■ h 
y • . ' 

The Jeanesville Triple Expansion 
Condensing Mine Pump 

is provided with Semi-Corliss Valves and Cut-off Valves- 

The Port Clearance is reduced to a minimum, effecting the 
highest economy in steam-consumption for direct acting 
pumps. 

Jeanesville Mine Pumps combine to a marked degree high 
efficiency, economy of operation and dependability 
under the most severe conditions of service. 

Jeanesville Pumps are the result of 50 years’ manufac¬ 
turing experience. 

Write for our New Mine Pump Catalogue J40-16 

THE JEANESVILLE IRON WORKS CO. 
WORKb: HAZLETON. PA. :: Ntw York Officr: 115 Bro.dw.y 

Branch Offices in all Principal Cities. 

PRESCOTT 
SINKERS 

Will pump more water 
for their size and the 
space required than any 
other. 

They combine strength 
and simplicity, with easy 
access and long life. 

Bulletin P 104-16 will be 
sent at your request. 

Fred. M. Prescott 
Steam Pump Co. 
115 Broadway, New York 
Works:—Milwaukee, Wisconsin 

Branch Offices in All Principal Cities 
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The Slogan of the Cameron—^'Character: the Grandest Thing” 

It’s Strong-—It’s Reliable 
It’s Remarkably Successful 
r'nmPrnn stand the roughest 
V/Cllllcruil kind of usage—has proved 

Shaft Sinking S tt.'* 
1 UmP sinking mine shafts and 

^ handling gritty water with¬ 
out faltering it is preeminent¬ 
ly the pump to use. 

Can be taken apart and trans¬ 
ported on mule back to re¬ 
gions inaccessible to other 

Write for particulars. pumps. Simply designed but 
Catalog No. 7 sent to Strongly built, it’s the ideal 
interested pump users. pump for the mining field. 

A. S. Cameron Steam Pump Works 
11 Broadway, New York 

SAMSON 

TURBINES Buffalo Vertical Pumps 

Alberger Pump & Condenser Co. 
Mfrs. of Turbine and Centrifugal Pumps, 
Steam Turbines, Condensing Apparatus, 
and Wainwright Feed Water Heaters. 

140 Cedar Street, New York 

Frenier’s Spiral Pump 
The most durable pump for elevating 

TAILINGS, SLIMES. BATTERY 
SAND'S, ETC. 

NO VALVES NO BUCKETS 

FRENIER & SON, Rutland, Vt. 
AGENTS—AlU».Ohaliner» Ca, CtiloaBO, Ill., StoKnia-RoKera Mfs. 

Co., Denver, Col. Harroli, Rlekartl A Mel'one, 
San Franelaeo. California. 

not only give high effi¬ 
ciency by test, but they 
keep it up year after 
year. 

The freedom from 
trouble and repairs that is 
characteristic of these 
pumps is highly appre¬ 
ciated by those responsible 
for upkeep. 

You will find, as other 
users have found, that Buf¬ 
falo Pumps have the high 
degree of reliability so nec¬ 
essary in mine work. 

The vertical Pumps are 
being used with gr at suc¬ 
cess for draining pits and 
sumps. 

Catalog, 2 0-6" giv s full line 
of Centrifugal Pumps. 

Buffalo Steam Pump Company 
BUFFALO, N. Y. 
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WORKS: HOLVOKF. \F\SS Nrw York Offict: I ! 5 ^oadw»v 

Selling—THE ENGINEERING AND MINING JOURNAL—Section 

ELECTRICALLY 
OPERATED 

MINE PUMPS 

During our 55 years of rope making, we 

have developed 'wire ropes to meet the de¬ 

mands of all conditions. 

Each rope we manufacture represents highest 

workmanship, together with quality and construc¬ 

tion best adapted for some particular work. 

WRITE FOR CATALOG HIGH EFFICIENCY 
Write for Bulletin D88-16 

A. Leschen & Sons 
St. Louis, Mo. 

New York Chicago Denver San Franciico 

Absolutely No End Thrust 
Horizontal Triplex Station Pump 

We build all type* of Motor-Driven Pump* 

for Mine Service 

Horizontal Duplex Stationary Vertical 
Triplex Portable Quintuplex 

Made so by its Automatic Hydraulic Balancing Device mak¬ 
ing it possible to operate it without set collars or thrust bear¬ 
ings. Let us send you bulletin giving full details. 

Krogh Pump Mfg. Company, 
The Mine & Smelter Supply Compaq represent us in the following 

territory: Salt Lake City, Utah; Denver, Colorado; El Paso, 
Texas; City of Mexico; City of New York. Branch Offices in all Principal Cities D190.2 

Eliminate Danger 

In Caisson and 

Well Digging 

For excavatinK 
inside of cylin¬ 
ders, for bridKO 
foundations, 
wells, test holes, 
caisson digging, 
Hayward Buck¬ 
ets save labor 
and give freedom 
from the dangers 
of compressed air 
methods, at the 
same time being 
most efficient and 
speedy in opera¬ 
tion. Illustration No. A661 

99 GOLD 
DREDGES 

Built in various sizes for this class of work, 

Hayward Buckets 
You employ a mining engineer because, as a 

mining specialist, he has a mastery of his 
particular subject. 

For the same reason you should expect the best 
results, the most honest service, from an 
“Empire” Dredge because it is the only 
gold dredge built by engineers devoting 
themselves exclusively to gold dredging 
problems. 

range from the smallest size of 100 cu. ins. (weight 30 pounds), 
up to any size desired. 

Illustration No. A661 above shows a 7 cu. ft. Bucket sink¬ 
ing caissons for railroad improvement work. 

Sizes from 2i cu. ft. up are operated by steam, gasoline 
or electricity and are invaluable for large work such as sinking 
caissons, digging large cylinders and as an auxiliary machine 
by bridge builders for sinking bridge foundations. The depth 
of the digmng is only limited by the length of the operating 
lines, and Buckets work as well under water as out of it. 

Hayward Orange Peel Buckets are adapted to all classes of 
dredging, digging and excavation work. Catalog on request 

NEW YORK 
ENGINEERING COMPANY 

2 RECTOR Sf., NEW YORK 

THE HAYWARD COMPANY 
so Church Street NEW YORK 
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and Fittings 

i Thimbles spliced in, loop sockets, H 
and open sockets, with or without H 
hooks; clamps, clips, tumbuckles, V 
etc. Illustrated book free on request H 

THE TRENTON IRON CO. 
Trenton, N. J. and 30 Church St., New York 

AMERICAN STEEL & WIRE CO.: Salt Lake City. Utah and Denver, 
Colo. UNITED STATES STEEL PRODUCTS CO.: San Franci.sco. Cal., 
Ix>s Angeles, Cal., Portland, Ore., Seattle, Wash., Montreal, Que., Toronto, 
Ont., Vancouver, B. C., Winnipeg, Man., and Mexico City. SAUERMAN 
BROS., Chicago, Ill. 

RbEBOiNG 

Ised sail 

^ iiiore thar 
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OPS! 
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f^OmulNG WAREHOUS 
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tclgojl Savannah \ 
f (Off ice Atlanta* | 

m Francisco LosjjAngeles 
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Seattle Portland^ Ore. 
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AMERICAN STEEL & WIRE CO’S 

AMERICAN 
WIRE^OPE 

IN >^L SrANwARu OF 
if CuNSTkUCTIQN. 

Q, 9 ']ViN0t4-spihiNiNG Flattened 
^ : rjiiRANu 6i Flat made of 

' SWEDES lR0N,0RUCI6u£ 
’’ Ca^'i Si eel and 

(.-.r viONiTOH i-'LDw STEEL. 
f i. 4i » 

Hoisting rope of every descrip¬ 
tion for elevators, mines, coal 
hoists, ore hoists, conveyors, der¬ 
ricks, stump pullers, steam shovels, 

, dredges, logging, ballast unloaders, 
etc. Towing hawsers, mooring lines, tiller rope 
and ships’ rigging. .\Iine and surface haulage 
rope, street railway cable and power transmis¬ 
sion rope, suspension bridge cables, cableway 
ropes, guy strands and sash cords. Elat rope 
ff)r deep hoisting. Special rope made to order. 

Copper cable and strand for all 
electrical purposes. Fittings and 
appliances for use with wire rope 

Read about wire rope usage in its different require¬ 
ments in Amenca?! H ire Rof>e Sews. Ciladly sent 
free to anyone upon request. 

WE MAKE 

.American W’ire Rope 
Aeroplane Wire and 

Strand 
Piano Wire 
Mattress Wire 
W^eaving Wire 
Broom Wire 
Fence Wire 
Flat Wire 
Flat Cold Rolled Steel 
Wire Hoops 
Electrical W'ires and 

Cables 
Rail Bonds 
Bale Ties 
Tacks, Nails, Staples, 

Spikes 
Wf issue separate cataluc for each of these 

Cladly furnished upon application. 

Barbed Wire 
Woven Wire Fencing 
Fence Gates 
Steel Fence Posts 
Concrete Reinforce¬ 

ment 
Springs 
Sulphate of Iron 
Poultry Netting 
Wire Rods 
Juniata Horse Shoes 

and Calks 
Shafting Cold Drawn 

Steel 
Wire of Every 

Description 

American Steel & Wire Co.’s Sales Offices 

CHICAGO 
NEW YORK 
WORCE,STHR 
BOSTON 
PITT.SBl RG 
CINCINNATI 
CI.EVETAND 
DETROIT 
ST. LOCIS 
MONTREAL 
ST. PAl’L-MINNF.APOLIS 
DENVER, COLO. 
SALT LAKE CITY. UTAH 
SAN FRANCISCO. CAL. 
PORTLAND. ORE. 
SEAITLE. WASH. 
LOS ANGELES. CAL. . 

72 West Ailams Street 
to Church Street 
94 Grove Street 
120 E’ranklin Street 
Frick Building 
Union Trust Building i 
Western Resene Builiiing 
E'ord Building 
Third National Bank gilding 
Bank of Ottawa Ruildipg 
Pioneer Press Buildin|. St Paul 
First National Bank Building 
7?6 So. 3rd West Street 
16tb and Folsom Streets 
Ninth and Irving Streets 
Fourth Ave. South and Conn. St. 
Jackson and Central Avenues 

NEW Y'ORK. United States Steel Products Co.. 30 Church St. 
__ Export Representatives 
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VULCAN HOISTS 
Have been supplying the need and demand 
in the mining field, for more than half a 
century, for a hoist that can be depended 
upon at all times. Our long experience in 
hoist building makes Vulcan Hoists what 
they are. 

If you haven’t a copy of our catalog, 
write today, and let us send you one. 

VULCAN IRON WORKS 
WILKES-BARRE, PA. 

The 
Dividend Paying 

Danville 

hoists over 3000 tons a day under ordinary everyday conditions 
Ask for the address of the nearest Danville—see it work— 

talk to the operator. 
Danville Foundry and Machine Co., Danville, 111., U. S. A. 

Pittsburgh Representative, F. K. Potter, Keenan Bldg., Pittsburgh, Pa. 
The Headrie & Bolthoff Mfg. & Supply Co., Denver, Colo., Sole Agent, for CoIcr.^,Wyom^n*, New Mexico 

'>■1 i m■ Y'lyVw 

"A 

Flory Hoists steam and 
Electrical 

Take the lead and 
are dependable for 
mines and general 
hoisting. Made in 
all sizes, steam and 
electrical. Satis¬ 
faction guaranteed. 

WRITE FOR , 
912 C.4T.\LOG. 

S. Flory Mf^. Co., Banj^or, Pa. 

Whether cut-tooth or cast-tooth gears are the more economical 
and practicable is a matter of conditions. We make both l-inch to 
6-inch pitch and larger, of ca,«t-iron. steel, or h*Kh grade semi-steel. 

Our neutral position and wide experience enables us to determine 
fairly what kind of gears to u.se tor a given set of conditions, and 
we shall be {lad to confer with you. 

SEND US YOVR LISTS FOR PRICES 

H. W. CALDWELL & SON CO. 
CHICAGO—17th It. tnd Wettern Avenue. 

NEW YORK—Fulton Buildino, Hudion Terminal, 50 Church Street 

LIDGERWOOD 
MINE HOISTS 

STEAM 
Up to 1.000 H.P. 

ELECTRIC 
Any Size 

This Hoist has a 48-mch drum grooved for 
2000 ft. of I" rope. Its duty is hauling 6 
loaded cars weighing 7000 lbs each up a 
16 per cent incline. Direct current. 500 
volt motor. Drums set low on pillow blocks. 

Lid^erwood Mf^. Go. 
96 Liberty St. New York 

Chicago Pittsburgh San Francisco 



Borne Office Building at Milwaukee, Wls., for tke 
Northwestetn Mutual Life Insurance Co. 

i^ERiCATsr Brtoge Come^ny of Newark 
Hudson Terminal-30 Church Street, New^Vork 

^^anuTacturers of Steel Structures of all classes 

particularly BrIDGES and BuILDINGS 

NEW YORK, N. Y., HutUon Terminal, 
30 Churck Street 

Philadelphia, Pa., Pennsylvania Building 

Boston, Mass., Oliver Bldg., 141 Milk St. 

Baltimore, Md., Continental Trust Bldg. 

PITTSBURGH, PA., . . Frick Building 

Rochester, N.Y., . . Powers Block 

Buffalo, N. Y., Ellicott Square Building 

Cincinnati, Ohio, . Union Trust Building 

Atlant^ Ga., ..... Candler Building 

Cleveland, Ohio, . Rockefeller Building 

Detroit, Mich., Beecher Ave. & M. C. R. R. 

CHICAGO, ILL., Commercial National 
Bank Building 

St. Louis, Mo., Third Nat’l Bank Bldg.' 

Denver, Colo., . First Nat’l Bank Bldg. 

Salt Lake City, Utah, Walker Bank Bldg. 

Duluth, Minn., . . . Wolvin Building 

Minneapolis, Mran.,7th Ave. & 2d St., S.E. 

Pacific Coast Representative: 

U.S.Stecl Products Co., Pacific Coast Dpt. 

SAN FRANCISCO, CAL., Rialto Bldg. 

Portland, Ore., .... Selling Bnilding 

Seatde, Wash., 4th Ave. So., Cor. Conn. St. 

Export Representative: United States Steel Products Co., 30 Church St., New York 
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Less Time for Separation 

Are you using the solid form 
of cathodes? If so, try 

Baker Cathode 
of 

Platinum Gauze 
or 

Perforated Sheet 
They assure you of a greater uni¬ 
formity in current density and a 
freer escape of disengaged gases. 
They make positive a uniform de¬ 
posit of metal—they eliminate loss 

We have a reference book—"Data E 
Concerning Platinum” that every 
metallui jist will appreciate. Send 

Baker & Co., Inc. K |'m 
420 N.J.R.R. Ave. Newark, N.J. 

New York Office, 30 Church St. 

ft O. BAKES, Pm, C. W. BAKES, Vice Pres, 

HI 

$354.00 
f. o. b. cars 

Century Rough Ore Feeder 
For feeding mine run ore from 
storage bin into crusher or to con¬ 
veyer. Handles boulders up to 12". 
Adjustable, strong, heavy. 

Weight 2750 lbs. 

Immediate shipment. 

American Concentrator Co. 
Joplin, Mo., U. S. A. 
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Among a Few of the More Prominent 
Mining Companies who use Deister 

Tables We Might Mention 
Original Amador Mines Company, Amador City, 

Calif. 
Stewart Mining Company, Wallace, Idaho 
Snow Storm Mining Company, Larson, Idaho 
East Butte Copper Mining Company, Butte, Mont. 
Seoul Mining Company, Suan, Korea. 
Oriental Consolidated Mining Company, Chin- 

nampo, Korea 
Goldheld Consolidated Milling & Transportation 

Co., Goldfield, Nev. 
Nevada Wonder Mining Company, Wonder, Nev. 
Nevada Hills Mining Company, Fairview, Nev. 
Ohio Copper Company, Lark, Utah. 
Ophir Hill Consolidated Mining Co., Ophir, Utah 
Montezuma Copper Company, Nacozari, Sonora, 

Mexico 
Santa Rosa Mining Company, Margarita, Zac. Mex¬ 

ico 
Cuba Copper Company, Santiago de Cuba 
St. Lawrence Pyrites Company, DeKalb Junction, 

N.Y. 
Grasselli Chemical Company, New Market, Tenn. 

The Detroit Copper Mining Company, Morenci, 
Ariz. 

Old Dominion Copper Mining & Smelting Co., Globe, 
Ariz. 

Arizona Copper Company, Clifton, Ariz. 
Miami Copper Company, Miami, Ariz. 
Stratton’s Independence, Ltd., Victor, Colo. 
Tularosa Copper Company, Bent, New Mexico 
Liberty Bell Gold Mining Co., Telluride, Colo. 
Tomboy Gold Mines Company, Telluride, Colo. 
Sunnyside Mines, Eureka, Colo. 
Atlas Mining & Milling Company, Sneffies, Colo. 
Highland Development Company, Baker, Oregon 
Coniagas Mines, Limited, Cobalt, Ontario 
Buffalo Mines, Cobalt, Ontario 
McKinley-Darragh-Savage Mines Company, Cobalt, 

Ontario 
Hollinger Gold Mines, Timmins, Ontario 
Hedley Gold Mining Company, Hedley, B. C. 
Dobie Reeve Silver Mining Company, Gowganda, 

Canada. 

The Deister Concentrator Company 
FORT WAYNE, INDIANA 

Turbines 

are not only 
more reliable 

more efficient 

than 
Reciprocating 

Engines 

A Pennsylvania coal mine installed three Westinghouse turbines in a central plant, 
shut down the reciprocating engines, and increased the power output 30%. 

This was accomplished operating 35% less boiler capacity. The mines have 
never since been inactive due to power house trouble. 

The Westinghouse Machine Company 
Prime Movers and Auxiliaries East Pittsburgh, Pa. 
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THE EDWARDS ROASTER 

Half tone illustrates one of the designs of 

New Herreshoff 
Pressure Air Cooled 

Roasting Furnace 
, (Patented) 

for Metallurgical work; equipped with our pat¬ 
ented top Dry Feed. Shaft and arms cooled by 
air blown from a fan into inner shaft, then 
through the arms and is discharged between 
the inner and outer shaft. 
By proper control of temperature of the roast¬ 
ing ore and practical utilization of heat, ores of 
lower percentage of sulphur than heretofore 
thought possible, are roasted without the use 
of fuel. 

Furnaces of any size. Special designs to suit 
particular conditions. Send for Bulletin. 

The General Chemical Co. 
Herreshoff Furnace Department 

25 Broad Street New York 
Pacific Foundry Co., 18th and Harrison Streets 
San Francisco, Gal. Coast Representative. 

Is being successfully adapted to every roasting problem—as evidenced by recent sales to: 
The Goldfield Consolidated Mines for roasting Concentrates. Robt. Lanyon Zinc & Add Co. for roasting 2;inc Blende* 

The Golden Cycle Minina Co., (9th machine) for roasting Sulpho-Telluride Orefc 
Primos Chemical Co. for roasting Vanadium Ores 

Explain your conditions and requirements to 

THE STEARNS-ROGER MFG. CO., Denver, Colo. 
Manufacturers of Mining, Milling and Smelting Machinery 
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THE OUVER FILTER 
is efficient, reliable and economical. 

For complete description get our bulletin. 

Oliver Continuous filter Co. 
.5^3 Market Street, San Francisco. CaL 

Automatic ^ 1 
Improved HQ VlTD 
i.r» Ull I LIlO 
M3t6ri3lS NEW YORK 

The Butters Patent Vacuum Filter Co., Inc., New York, U.S.A. 
Branch Offices: 0 V Agents: 

908 Metropolis Bank Bldg.. 1 W ^ I - B B^ 6»ndycp<rft Foundry Oo.. Ud., 
San Francisco, Cal. V « V B 4* A tendon and Che^r. EagUnd. 

H O a. AACwA O 

WHY HENDRICK SCREENS ARE THE BEST 
Our facilities for perforating metals of every description cannot be excelled. Our experi¬ 
ence covers a penod of more than twenty five years of specializing on this one subject. 

Does this mean anything to you? 

HENDRICK MANUFACTURING CO.. Carbondale. Pa. 
NEW YOBK OPPICE. 30 CHURCH STREET 
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An Ore^-T esting Plant 
equipped solely for determining the 
best treatment of ores, for testing the 
efficiency of processes, and for research 
work in milling and metallurgy. 

For more than twenty years have spe¬ 
cialized in this work. Plant recently 
enlarged and testing equipment largely 
increased. We invite difficult prob¬ 
lems in ore treatment. 

RICKETTS & BANKS 
Mining, Metallurgical and Chemical Engineers 

NEW ADDRESS 

80 Maiden Lane, New York 

HOLLOW 
Rock Drill Steel 

SOLID 
Rock Drill Steel 

Hexagon, Octagon, Quarter- 
Octagon, Round and Cruciform. 

A. MILNE & COMPANY 
(Established 1887) 

30 Church St., New York 8 Oliver St., Boston, Mass. 
Chicago Branch: 180 North Dearborn St., Chicago, 111 

Sole and Direct Representatives for the United States and Canada 

Ruggles-Coles Ore Dryer. 

Many mining companies are using our rr ̂ chines at the 

mine making a large saving 

The 

^‘Ultimate Cost” 

Ruggles-C 

Dryer 

oles 

Organic and inorganic materials are 
dried at the lowest ultimate cost in 
the Ruggles-Coles Dryer—a machine 
evolved by over 14 years’ practical ex¬ 
perience in the field of drying. To 
handle materials of different physical 
and chemical properties six regular 
classes of Ruggles-Coles Dryers are 
made, and for drying certain substan¬ 
ces special machines are built to order. 
Hundreds of Ruggles-Coles Dryers are 
in use today drying ores, concentrates, 
gypsum,' kaolin, pigments, nitrate of 
soda, starch feed, coal, cement rock, 
sand, bagasse, tankage, and scores of 
other materials. Send us a sample of 
the material you wish to dry and our 
engineers will figure on your require¬ 
ments. Our catalog will be mailed on 
request. 

Setid for Booklet ‘ ‘ What We Dry. ’ ’ 

Ruggles-Coles 
Engineering Co. 

McCormick Bldg. 

CHICAGO 

58 Church St 

NEW YORK 
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Classified Index to Articles Advertised 
Alternator* 
Fort Wayne Electric Wks., 66 

AmalKamntora 
Lane Mill & Machinery Co. 26 

Asaayers and Chemlata 
Ledoux & Co.77 
Ricketts & Banks. 59 

Assayera and Chemlata, 
Professional Directory 

See page Y6 

Assayers’ and Chemists* 
Supplies 

Braun Corporation, The... 25 
Braun-Knecht-Heimu nn 
Co. 25 

Buff & Buff Mfg. Cd. 66 
Denver Fire Clay Co. 63 
Gurley, W. & L. E. 65 
Heller & Brightly. 66 
Keuffel & Esser Co. 65 
Mundt & Sons, Chas. 22 
Sturtevant Mill Co. 24 

A^les 
Standard Steel Works. 8 

Balances and Weights 
Ainsworth & Sons, Wm... 66 
Braun Corporation, The... 25 
Braun-Knecht-Heimann 
Co. 25 

Denver Fire Clay Co. 63 
Kohlbusoh, Herman. 65 
Salt Lake Hardware Co... 65 

Ball Mill Plates 
Chrome Steel Works. 23 

Barometers 
Ainsworth & Sons, Wm.... 66 

Bearings. Roller 
Hyatt Roller Bearing Co.. 27 
Sanford-Day Iron Co. 61 

Bell Signals, Mine 
Stonehouse Enameled Steel 

Mine Signal Co. 68 

Belting 
Robins Conveying Belt Co. 76 

Blocks. Chain 
Broderick & Bascom Rope 
Co.3d covei 

Blowers 
Connersville Blower Co.... 68 
Hendrie & Bolthoff Mfg. & 

Supply Co. 4 
Westinghouse Machine Co. 34 

Boiler Tubes 
National Tube Co. 61 

Boilers 
Abendroth & Root Mfg. Co. 69 
Leffel & Co., James. 29 
Traylor Engr. & Mfg. Co.. 25 

Bone Ash 
Braun Corporation, The... 25 
Braun-Knecht-Heimann 
Co. 25 

Denver Fire Clay Co. 63 

Rooks 

Braun Corporation, The... 25 
Braun-Knecht-Heimann 
Co. 25 

McGraw-Hill Book Co. 78 

Brick, Fire 
Denver Fire Clay Co. 63 
Mundt & Sons, Charles.... 22 

Bridges 
American Bridge Co.33 

Briquetting M lohlnery 
American Grondal Co. 82 
Braun Corporation. The... 25 
Braun-Knecht-Heimann 

Co. .. 25 
Chisholm, Boyd & White 
Co. 76 

Traylor Engr. & Mfg. Co.. 25 

Bnckets 
Broderick & Bascom Rope 
Co.3d cover 

Brown Hoisting Machinery 
Co. 82 

Hayward Co., The-. 30 
Hendrie & Bolthoff Mfg. & 

Supply Co. 4 
Stephens-Adamson Mfg. 
Co.2d cover 

Watt Mining Car Wheel Co, ^ 
Wellman-Seaver-Morgan 
Co. 5 

Burners, Oil 
Braun Corporation, The... 26 
Braun-Knecht-Heimann 

Co. . 23 
Denver Fire Clay Co. 63 

Cable Drilling 
Broderick & Bascom Rope 
Co.3d cover - 

Leschen & Sons Rope Co., 
A. 30 

Cableways 
Broderick & Bascom Rope 
Co.3d cover 

Brown Hoistir"' '•Machinery 
Co. 82 

Flory Mfg. Co., S. 32 
Lidgerwood Mfg. Co. 32 

Cages 
Danville Foundry & Ma¬ 

chine Co., The. 32 
Denver Engr. Wks. Co.... 7 
Jeffrey Mfg. Co. 75 
Wellman-Seaver-Morgan 
Co. 6 

Carbide 
Simmons Co., John. 9 

Cars 
Atlas Car & Mfg. Co. 27 
Electric Locomotive & Car 
Co. 26 

Hendrie & Bolthoff Mfg. & 
Supply Co. 4 

Hendy Iron Works, Joshua, 
1st cover 

Koppel Co., Orensteln- 
Arthur . 26 

Sanford-Day Iron Co. 27 
Stephens-Adamson Mfg. 
Co.2d cover 

Watt Mining Car Wheel Co. 27 
Wellman-Seaver-Morgan 
Co. 5 

Castings 
Abendroth & Root Mfg. Co. 69 
American Bridge Co. 33 
Chrome Steel Works. 23 
Standard Steel Wks. Co... 8 
Taylor-Wharton Iron & 

Steel Co. 24 
Wellman-Seaver-Morgan 
Co. 5 

Cement. Iron 
Smooth-On Mfg. Co. 64 

Cbain 
Jeffrey Mfg. Co. 75 
Stephens-Adamson Mfg. 
Co.2d cover 

Taylor-Wharton Iron & 
Steel Co. 24 

Channeling Machines 
Ingersoll-Rand Co.. 

13, 14, 15, 16, 17, 18. 19, 20 
Jeffrey Mfg. Co. 75 
Sullivan Machinery Co., 

4th cover 

Chemical* 
Braun Corporation, The... 25 
Braun-Knecht-Heimann 
Co. 25 

Denver Fire Clay Co. 63 
Matthlessen & Hegeler 

Zinc Co. 77 
Roessler & Hasslacher 

Chemical Co. 79 
Solvay Process Co. 79 
Chemists 
See Assayers and Chemists 

Chlorine 
See Chemicals 
Classlflers 
Colorado Iron Works Co.. 22 
Denver Engr. Works Co.. 7 
Dorr Cyanide Machry Co.. .59 
Traylor Engr. & Mfg. Co.. 25 

Clutches. Friction 
Jeffrey Mfg. Co. 75 
Stephens-Adamson Mfg. 
Co.2d cover 

Wellman-Seaver-Morgan 
Co. 5 

Coal Cutters 
Ingersoll-Rand Co., 

13. 14, 15, 16. 17. 18, 19, 20 
McKlernan-Terry Drill Co. 67 
Sullivan Machinery Co., 

4th cover 
Whitcomb Co., Geo. D.,.. 26 

Coal Punchers 
Ingersoll-Rand Co.. • 

13, 14, 15. 16, 17, 18, 19, 20 
Sullivan Machinery Co., 

, 4th cover 
Whitcomb Co., Geo. D..,. 26 

Coal Tipples 

Stephens-Adamson Mfg. 
Co.2d cover 

Coal Washerles 
American Concentrator Co. 33 
Ingersoll-Rand Co., 

13, 14, 15. 16, 17, 18, 19, 20 
Mundt & Sons, Chas. 22 
Scaife Fdry. & Mach. Co., 
Ltd. 59 

Compressors, Air 

Chicago Pneumatic Tool 
Co. 68 

Hendrie & Bolthoff Mfg. ^ 
Supply Co. 4 

Ingersoll-Rand Co., 
13, 14, 15. 16, 17. 18, 19, 20 

MoKiernan-Terry Drill Co. 67 
Nordberg Mfg. <'o. 68 
Norwalk Iron Works Co.. 68 
Sullivan Machinery Co., 

4th cover 

Concentrators 

American Concentrator Co. 33 
American Grondal Co. 82 
Colorado Iron Wks. Co.... 22 
Cresson-Morrls Co. 24 
Deister Concentrator Co.. 34 
Deister Machine Co. 21 
Denver Engr. Wks. Co.... 7 
Hendrie & Bolthoff Mfg. & 

Supply Co. 4 
Hendv Iron Works, Joshua, 

1st cover 
Isbell Mining Mchry. Co... 10 
Traylor Engr. & Mfg. Co.. 25 

Concrete Mixers 

Kent Mill Co. 24 
Smith Co^ T. L. 23 
Traylor Engr. & Mfg. Co.. 25 

Concrete Reinforcement 
American Steel & Wire Co. 31 

Condenser* 
Aioerger Pump & Con¬ 

denser Co. 29 
Cameron Steam Pump 

Works. A. S. 29 
Prescott Steam Pump Co., 

Fred M. 28 
Westinghouse Machine Co. 34 

Converter* 
Hendrie & Bolthoff Mfg. & 

Supply Co. 4 
Traylor Engr. & Mfg. Co.. 25 

Conveyers, Belt 
American Concentrator Co. 33 
Cresson-Morrls Co. 24 
Jeffrey Mfg. Co., The. 75 
Robins Conveying Belt Co. 75 
Smith Co., T. L. 23 

I St^hens-Adamson Mfg. 
CJo.2d cover 

I Conveyors, Chain 
i Smith Co., T. L. 23 

Crushers—Continued 
Hendy Iron Works, Joshua, 

1st cover 
Jeffrey Mfg. Co., The. 75 
Kent Mill Co. 24 
Lane Mill & Mchry. Co.... 26 
McLanahan-Stone Machine 
Co. 24 

Mundt & Sons, Chas. 22 
Nordberg Mfg. Co. 68 
Scaife Fdry. & Mach. Co.. 69 
Smith Co., T. I.,. 23 
Sturtevant Mill Co. 24 
Traylor Engr. & Mfg. Co.. 25 

('upel Machines 

Braun Corporation, The... 25 
Braun-Knecht-Heimann 
Co. 25 

Denver Fire Clay Co. 63 

Conveyers. Screw 
Caldwell & Son Co., H. W. 33 
Stephens-Adamson Mfg. 
Co.2d cover 

Stearns-Roger Mfg. Co. .55, 76 

Cranes 
Brown Hoisting Mchry. Co. 82 
Wellman-Seaver Morgan 
Co. 6 

Cranes, fiocomotive 
Brown Hoisting Mchry. Co. 82 
Wellman-Seaver-Morgan 
Co. 5 

Crucibles 
Braun Corporation, The... 25 
Braun-Knecht-Heimann 
Co. 26 

Denver Fire Cl^ Co. 63 
Dixon Crucible Co., Jos.... 64 

Crushers 
American Concentrator Co. 33 
Bacon, Earle C. 24 
Braun Corporation, The... 25 
Braun-Knecht-Heimann 
Co. 25 

Colorado Iron Wks. Co... 22 
Cresson-Morrls Co. 24 
Denver Engr. Wks. Co.... 7 
Df'nver Fire Clay Co. 63 
Dlllon-Box Iron Works.... 22 
Hardinge Conical Mill Co. 6 
Hendrie & Bolthoff Mfg. ft 

Supply Co. 4 

Cyanide I'lants 

Butters Patent Vacuum 
Filter Co. 56 

Colorado Iron Works Co.. 22 
Dorr Cyanide Machry. Co. 59 
Hendrie & Bolthoff Mfg. & 

Supply Co. 4 
Kelly Filter Press Co. 26 
Moore Filter Co. 12 
Oliver Continuous Filter 
Co. 56 

Pacific Tank & Pipe Co., 
3d cover 

Redwood Mfrs. Co. 61 
Trayloi- Engr. & Mfg. Co.. 25 

Derricks 
Hayward Co., The. 30 
Hendy Iron Works, Joshua, 

1st cover 
Lidgerwood Mfg. Co. 32 

Drafting Materials 
Buff & Buff Mfg. Co. 66 
Gurley. W. & L, B. 66 
Keuffel & Esser Co. 65 
Weber & Co., P. 65 

Dredges 
New York Eng. Co. .30 
Vuba Construction Co. 26 

Dredging Maehinery 
Hayward Co., The. 30 
Hendrie & Bolthoff Mfg. & 

Supply Co. 4 
New York Engr. Co. 30 
Wellman - Seaver - Morgan 
Co. 5 

Yuba Construction Co. 26 

Driers 
American Concentrator Co. 33 
American Process Co. 36 
Denver Engr. Works Co. . . 7 
Ruggles-Coles Engr. Co.. .57 

Drill Sharpeners 
Ingersoll-Rand Co.. 

13, 14, 15, 16, 17. 18, 19, 20 

Drills. Air and Hammer 
Chicago Pneu. Tool Co.... 68 
Cleveland Rock Drill Co... 3 

1 Ingersoll-Rand Co., 
13. 14. 15. 16. 17. 18, 19. 20 

McKiernan-Terry Drill Co. 67 
Sullivan Machinery Co., 

4th cover 
Whitcomb Co., Geo. D. 26 
Wood Drill Works. 67 

Drills, Eleetrieal 
Fort Wayne Electric Wks., 66 
Ingersoll-Rand Co., 

13, 14, 15, 16, 17, 18, 19. 20 

Drills. Hand 
Cleveland Rock Drill Co.. 8 
New York Engineering Co. 80 
Carnahan Mfg. Co. 66 

Drills. Stoping 
Cleveland Rock Drill Co.. 3 
Ingersoll-Rand Co., 

13. 14. 15, 16, 17, 18, 19, 20 
McKlernan-Terry Drill Co. 67 
Sullivan Machinery Co., 

4th cover 
Drills, Test 
Ingersoll-Rand Co., 

13, 14, 15. 16, 17, 18, 19, 20 
Keystone Test Drill Co.... 67 
McKlernan-Terry Drill Co. 60 
Standard Diamond Drill Co. 67 
Sullivan Machinery Co., 

4th cover 
Dump* 
Proctor Engineering Co... 63 
Sullivan Machinery Co., 

4th cover 
Dynamos 
Fort AVayne Electric Wks., 66 
Sprague Electric Works... 66 
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Perforated Metal 
Mining Screens 

If Used in sizing Ores, Coal, Stone, Crushed and 
Ground Minerals and other products. 
If STANDARD SIZES of holes varying by 
millimeters, fractions, or decimals of an inch in 
metal of any thickness to one inch Steel Plates. 
If MANGANESE BRONZE or MONEL 
screens for acidulated mine waters. 

The “H. & K. P. Co.” SCREENS typify PERFORATED METALS 
accuracy, precision of alignment, capacity and of every description 
durability—they are dependable. |l 

Sort of let this sink into your mind. 
The very“Cream”of the screen business in the*‘Americas” comes to THE HARRINGTON & KING 

PERFORATING COMPANY’S plant. 
There must be some good reason for the marked preference shown for their products by the largest 

and most progressive companies in the country. 
Everywhere you hear it—THE HARRINGTON & KING PERFORATING CO.,—“the real 

up-to-the-minute” Screen makers, for the practical men who have to do with the Mining Industry. 

What Is The Reason? Think It Over. 

THE HARRINGTON & KING PERFORATING CO. 
620 North Union Street. CHICAGO, ILL. 

New York Office: 114 Liberty Street 

The Dorr Continuous Thickener 
Far Superior to the Use of Settling Cones 

or Intermittent Settling 

The many advantages of this new machine makes 
it imperative that you acquaint yourself with its 
details. 

Also the Dorr Classifier. 

Full'details on request. Write. 

The Dorr Cyanide Machinery Co. 
First National Bank Bldg., Denver 

Okble Addrem Codes: Bedford—McNeill and Western Union. 
Grothe and Carter, Mexico City, General Agents for Mexico. 

Our Improved Automatic 

Trough Washer 
removes impurities from 

Coal, Culm, Ores, Sands, Clinker, 
Met2dlic Sweepings, etc. 

Excessive impurities and limited Water Supply no drawback. 
Large Output. Low Cost. Small Power required. Simple 
Durable, Efficient. Easily and cheaply erected and operated 
anjrwhere. 

Send for descriptive circular to 

Scaife Foundry & Machine Co., Ltd 
Pittsburgh. Penn 

NICHOLS COPPER CO. 
25 Broad St. NEW YORK 

COPPER REFINERS 
Consignments of Ores, Mattes and 

Blister Copper Solicited 

COPPER SULPHATE 

FERRO iLLOrS. METALS aid ORES 

Write far owr 
Dttcri^xve PamjMeU. 

CmrtMyemdenoe Invited. 

Tungsten 

Molybdenum 

Chrome 

■Silicon 

Vanadium 

Phosphorus 

Tan 

S 
Tungsten ^ 

Molybdenum 

Chromium o 

Anti. R 

Friction ' 

Manganese . 

Fluorspar 
French 

Chalk 
Graphite 
Tale 

Pencils 
and all 

Foundry 
Requisitaa 

GEO. G. BUtCKWELL^ SONS SPCO., LTD., 
The Albany, Liverpool, England. 

Bfanufacturers, AfetaUnreists, Mine Owners, Merchants. 
WORKS: Garston Dock^ 

(X>DES: A. B. C., Moreine & Neal, Liebers and Western Union. 
Agents in the U. S. A. for our Fluor Spar— 

The Pennsylvania Salt Mfg. Go., Pittsburg, Pa. 
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Elevators. Bucket 

Caldwell & Son Co., H. W. 32 
Cresson-Morris Co. 24 
Denver Engr. Works Co.i. 7 
Hendy Iron Works, Joshua, 

1st cover 
Jeffrey Mfg. Co., The. 75 
Proctor Engineering Co... 63 
Robins Conveying Belt Co. 75 
Stephens-Adamson Mfg. 
Co.2d cover 

Smith Co., T. L. 23 

Engineers and Contractors 

Wellman - Seaver - Morgan 
Co. 6 

Engineers and Metallurgists. 
Professional Directory 

See pages 70 to 76 

Engines, Gas and Gasoline 

Westinghouse Machine Co. 34 

Engines, Haulage 

Danville Foundry & Ma¬ 
chine Co. 32 

Denver Engr. Works Co.. 7 
Dillon-Box Iron Works Co. 22 
Wellman - Seaver - Morgan 
Co. 5 

Engines, Steam 

Buffalo Steam Pump Co... 29 
Leffel & Co., James. 29 
Nordberg Mfg. Co. 68 
Wellman - Seaver - Morgan 
Co. 5 

Westinghouse Machine Co. 34 

Excavators 

Hayward Co., The.t. 30 

Exhaust Heads 

Abendroth & Root Mfg. Co. 69 

Exhausters 

Connersvllle Blower Co... 68 

Fans, Ventilating 

Danville Foundry & Ma¬ 
chine Co. 32 

Jeffrey Mfg. Co., The. 75 
Sprague Electric Wks.... 66 
Sullivan Machinery Co., 

Furnaces, Assay 

Braun Corporation, The... 25 
Braun-Knecht-Heimann 
Co. 25 

Denver Fire Clay Co. 63 

Furnaces, Roasting 

American Groradal Co. 82 
Colorado Iron Works. 22 
Dwight & Lloyd Metallur¬ 

gical Co.   66 
General Chemical Co. 55 
Hendrie & Bolthoff Mfg. & 

Supply Co.r. 4 
Stearns-Roger Mfg. Co. .55, 76 
Traylor Engr. & Mfg. Co.. 25 
Wedge Mechanical Fur¬ 

nace Co.V. 11 

Furnaces, Smelting 

Colorado Iron Works Co.. 22 
Dwight & Lloyd Metallur¬ 

gical Co. 66 
Hendrie & Bolthoff Mfg. & 

Supply Co. 4 
Stearns-Roger Mfg. Co. .55, 76 
Traylor Engr. & Mfg. Co.. 25 
Wedge Mechanical Fur¬ 

nace Co. 11 

Gage Cocks 

Jenkins Bros.3d cover 
Lunkenheimer Co., The.... 64 

Gaskets 

Smooth-On Mfg. Co....'... 64 

Gears 

Caldwell & Son Co., H. W.. 32 
Dillon-Box Iron VVorks Co. 22 
Jeffrey Mfg. Co. 75 
Stephens-Adamson Mfg. 
Co.2d cover 

Generating Sets 

De Laval Steam Turbine Co. 28 

Generators 

Fort Wayne Electric Wks. 66 
Hendrie & Bolthoff Mfg. .V 

Supply Co. 4 
Sprague Electric Works.. 66 

Giants. Hydraulic 

Abendroth & Root Mfg. Co. 69 
Hendy Iron Works, Joshua, 

1st cover 

Injectors 

Jenkins Bros.3d cover 
I.unkenheimer Co., The.... 64 

Jaw Plates 

Chrome Steel Works. 23 
Taylor-Wharton Iron & 

Steel Co. 24 

Jigs 

American Concentrator Co. 33 
Colorado Iron Works Co.. 22 
Denver Engr. Works Co.. 7 
Dillon-Box Iron Works Co. 22 
McLanahan-Stone Machine 
Co. 24 

Mundt & Sons, Chas. 22 
Traylor Engr. & Mfg. Co.. 25 

Joint Pipe 

National Tube Co. 61 

Laboratory Supplies 

See Assayers’ and Chem¬ 
ists Supplies 

Iiamps, Acetylene 

Simmons Co., John. 9 

I.amps, .\rc 

Fort'Wayne Electric Wks. 66 

Lamps, Incandescent 

Fort Wayne Electric Wks. 66 

Levels and Rules 

Ainsworth & Sons, Wm... 66 
Berger & Sons, C L. 66 
Gurley. W. & L. E. 65 
Keuffel & Esser Co. 65 
Lufkin Rule Co. 66 
Weber & Co., F. 65 

Locomotives. Citmpressed Air 

Porter Co.. H. K. 26 

Locomotives, Electric 

Atlas Car & Mfg. Co. 27 
Electric Locomotive & Car 

Co., The. 26 
Jeffrey Mfg. Co., The. 75 

liocomotives. Steam 

Koppel Co., Orenstein- 
Arthur . 26 

I Porter Co.. H. K. 26 
I Vulcan Iron Works. 32 

; Lubricants 

Ores aud Metals, Buyers 
and Sellers of—Cont. 

Granby Mining & Smelting 
Co.77 

Hegeler Bros. 79 
Illinois Zinc Co. 77 
International Nickel Co... 76 
International Smelting & 

Refining Co. 77 
Irvington Smelting & Re¬ 

fining .Works. 81 
Matthiessen & Hegeler 

Zinc Co. 77 
Mountain Copper Co. 81 
Nichols Copper Co.  57 
Pass & Son, Ltd., Capper., 77 
Pennsylvania Smelting Co. 77 
Phelps, Dodge & Co. 79 
St. Joseph Lead Co. 81 
United Metals Selling Co. . 79 
U. S. Smelting. Refining & 

Mining Co. 80 
Vogelstein & Co., L. 81 

I'aeklug 

Jenkins Bros.3d cover 
Smooth-On Mfg. Co. 64 

Paints and Oils 

Dixon Crucible Co., Jos.... 64 
Highland Chemical Pro¬ 

ducts Co. 61 

I'atent .Ittorncys 

Norris, J. L.69 

Perforated Metals 

Harrington & King Perfo¬ 
rating Co. 59 

Hendrick Mfg. Co. 56 
Mundt & Sons, Charles.... 22 

Plek .Machines 

Ingersoll-Rand Co., 
13. 14, 15. 16, 17, 18, 19, 20 

Sullivan ilachinery Co., 
4th cover 

Pick Points 

Marion Malleable Iron 
Works, The. 61 

Pipe 

National Tube Co. 61 

Pipe Covering 

Feeders, Ore 

Cresson-Morris Co. 24 
Denver Engr. Works. 7 
Dillon-Box Iron Works... 22 
Stephens-Adamson Mfg. 
Co.2d cover 

Traylor Engr. & Mfg. Co.. 25 

Fence, Woven Wire 

American Steel & Wire Co. 31 

f,i aphite 

Dixon Crucible Co., Jos.... 64 

Hangers 

See Pulleys, Shafting and 
Hangers 

Heaters, Feed W'ater 

Alberger Pump & Con¬ 
denser Co. 29 

Filter Presses 

Kelly Filter Press Co 
Shriver & Co., T_ 

26 
26 

Holsts, Air 

Ingersoll-Rand Co., 
13, 14. 15, 16, 17, 18, 19, 20 

Filters 

Butters Patent Vacuum 
Filter Co. 56 

Colorado Iron Works Co.. 22 
Moore Filter Co. 12 
Oliver Continuous Filter 
Co. 56 

Traylor Engr. & Mfg. Co... 25 

Filters, Slime 

Butters Patent Vacuum 
Filter Co. 56 

Kelly Filter Press Co. 26 
Moore Filter Co. 12 
Oliver Continuous Filter Co. 56 

Flanges, Pipe 

National Tube Co. 61 
Standard Steel Works Co., 8 

Flint Pebbles and Silex 
Lining 

Atkins, Kroll & Co. 24 

Forgings 

American Bridge Co. 33 
Cleveland Rock Drill Co.. 3 
Standard Steel Works Co.. 8 

Foundry Equipment 

Ingersoll-Rand Co., 
13, 14. 15, 16, 17, 18, 19, 20 

Sullivan Machinery Co., 
» 4th cover 

Wellman-Seaver-%Iorgan 
Co. 5 

Frogs and Switches 

Electric Locomotive & Car 
Co.   26 

Koppel Co., Orensteln- 
Arthur . 26 

Sanford-Day Iron Co. 27 

Fnmaee Lining 

Denver Fire Clay Co. 63 

Hoists, Electric 

Bacon, Earle C. 24 
Brown Hoisting Mchry. Co 82 
Danville Foundry & Ma¬ 

chine Co. 32 
Denver Engr. Works Co... 7 
Dillon-Box Iron Works Co. 22 
Florv Mfg. Co.. S. 32 
Hendrie & Bolthoff Mfg. & 

Supply Co. 4 
Hendy Iron Works, Joshua, 

1st cover 
Lidgerwood Mfg. Co. .32 
Sprague Electric AVorks. . 32 
Sullivan Machinery Co., 

4th cover 
Vulcan Iron Works. 32 
Wellman-Seaver-Morgan 
Co. 5 

Hoists, Steam 

Bacon, Earle C. 24 
Brown Hoisting Mchry. Co. 82 
Danville Foundry & Ma¬ 

chine Co. 32 
P'enver Engr. Works Co... 7 
Flory Mfg. Co.. S. 32 
Hendrie & Bolthoff Mfg. & 

Supply Co. 4 
Hendy Iron Works, Joshua, 

1st cover 

Lidgerwood Mfg. Co. 32 
Nordberg Mfg. Co. 68 
Sullivan Machinery Co., 

4th cover 
Vulcan Iron Works. 32 
Wellman-Seaver-Morgan 
Co. 5 

Hose 

Cleveland Rock Drill Co.. 
Ingersoll-Rand Co.. 

13, 14. 15, If, 17. 18. 19, 
Sprague Electric Works.. 
Hose Conplem 

Ingersoll-Rand Co., 
13. 14. 15. 16, 17, 18. 19. 20 

Dixon Crucible Co., Jos.... 64 

Lubricators 

I.unkenheimer Co., The... 64 
Whitcomb Co.. Geo. D. 26 

Machinists 

Abendroth & Root Mfg. Co. 69 

Malleable Castings 

Marion Malleable Iron 
Works, The . 61 

Mercury 

Braun Corporation, The... 25 
Braun-Knecht-Heimann 
Co. 25 

Mills, Ball and Peltble 

American Grondal Co. 82 
Hardinge Conical Mill Co.. 6 

Monel Metal 

International Nickel Co... 76 

Motors 

Fort Wayne Electric Wks. 66 
Sprague Electric Works.. 66 

Nails and Spikes 

American Steel & Wire Co. 31 

Oil and Grease Cups 

lunkenheimer Co., Wm... 64 

Ore-testing Works 

Ledoux & Co. 77 
Ricketts & Banks. 57 

Ore Washers 

.American Concentrator Co. 33 
McLanahan-Stone Machine 
Co. 24 

Scalfe Foundry & Machine 
Co., Ltd. 59 

Ores and Metals, Buyers 
and Sellers of 

American Metal Co. 80 
American Smelting & Re¬ 

fining Co.*. 81 
American Zinc, Lead & 

Smelting Co. 79 
Balbach Smelting & Refin¬ 

ing Co. 79 
Bartlesville Zinc Co....... 79 
Beer. Sondhelmer & Co.... 80 
Blackwell Sons Co., Geo. Q. 59 
Consolidated Mining & 

Smelting Co. of Canada, 
Ltd. 77 

Ducktown Sulphur, Copper 
& Iron Co., Ltd. 77 

Highland Chemical Pro¬ 
ducts Co. 61 

Pipe Fittings 

Lunkenheimer Co., The.... 64 
National Tube Co. 61 

Pipe Preservative 

Highland Chemical Pro- 
(fucts Co. 61 

Pipe Riveted 

Abendroth & Root Mfg. Co. 69 
American Bridge Co. 33 

I’ipe Shoes 

Marion Malleable Iron 
Works, The. 61 

l*ipe M elding 

Goldschmidt Thermit Co.. 69 

Pipe, M'ood 

Pacific Tank & Pipe Co., 
3d cover 

Redwood Manufacturers 
Co... 61 

AVashlngton Pipe & Foun¬ 
dry Co. 61 

Platinum floods 

Baker & Co., Inc. 33 

Pneumatic Tools 

Cleveland Rock Drill Co.. 3 
Chicago Pneu. Tool Co.... 68 
Ingersoll-Rand Co , 

13, 14, 15, 16, 17, 18, 19, 20 

Producers, fias 

Wellman-Seaver-Morgan 
Co. 6 

Westinghouse Machine Co. 34 

Publishers 

McGraw-Hill Book Co. 78 

Pulleys. Shafting and 
Hangers 

American Concentrator Co. 33 
Caldwell & Son Co., H. W. 32 
Hyatt Roller Bearing Co.. 27 
Robins Conveying Belt Co. 7.'> 
Saginaw Mfg. Co. 76 
St^hens-Adamson Mfg. 
Co.2d cover 

Wellman-Seaver-Morgan 
Co. 5 

Pulverisers 

Braun Corporation, The. 25 
Braun-Knecht-Heimann 
Co. 25 
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Protection 

Waste Economy and Efficiency 
Let your mine piping “go as it pleases” and it will go to waste. The prevalent sulphuric water 

will eat it up without any assistance or encouragement—and eat a big piece out of mine profit and 
efficiency. Protect your mine piping with 

HIGHLAND NON-CORROSIVE COATING 
and you add to mine economy and efficiency, reducing pipe costs, labor in pipe replacement, and adding 
to operating efficiency by permitting uninterrupted service. The above cut, showing the result of sub¬ 
merging a section of pipe in mine water of average conditions, one half of which pipe had been dipped in 
Highland Non-Corrosive Coating and one half left bare, illustrates the comparative results of 
properly “Highland” protected and unprotected pipe in actual mine service. 

Can you afford the waste? 
All sizes pipe are easily and 

quickly coated, inside and out, with 
Highland Non-Corrosive Coating 

CHEMICA!l;;!^]^'dj[IUCT5 CO. dipping in troughs. 
coMNXi.iriivii.LB7~'iBA'.~^— It does not crack or peel after 

application. 

Send for information about 
our special 60-day FREE “no- 

obligation” trial offer. 

What Kind of Pipe 
Will Give You Best 
Service? 
Put this question up to us. We 
make all kinds for all purposes in 
the largest plant of its kind in the 
world. W'e specialize on Machine 
Banded Wooden Stave and Con¬ 
tinuous Stave Pressure and Conduit 
Pipe. Write us your needs. 

MINING TANKS 
CYANIDE TANKS 

ZINC BOXES 

Washington Pipe and Foundry Co. 
Office, Factory and Works, 3001 to 3019 Asotin St., and 1512 to 1620 Center St. 

Tacoma, Wash., U. S. A. 

Removable Point Picks ^ 
y MALLEABLE CASTINGS / 
I For All Purposes 
I PIPE SHOES ^ 
I For Wood Stave Pipe 

THE MARION MALLEABLE IRON WORKS, 

COMPLETE CYANIDE PLANTS 

WOODEN PIPE 
continuous STAVE PIPE 

MACHINE BANDED PIPS 

LET US FIGURE WITH YOU 

Redwood Manufacturers Co. 
916 Balboa Building 
San Francisco, Cal. 

MARION 
INDIANA 

MODERN “NATIONAL” WROUGHT STEEL PIPE 
f--—-;-Every length is marked on 

each few feet with the word 
“N.A.TIOX AL", for identih- 

^ cation and protection of 
consumer and manufac- 

NATIONAL TUBE COMPANY, 
' ~..Pittsburgh, Ps. 
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PuiverlxerM—Continued 
Denver Engr. Works Co.. 
Hardinge Conical Mill Co.. 
Kent Mill Co. 
Sturtevant Mill Co. 
Travlor Engr. & Mfg. Co.. 
Wellman-Seaver-Morgan 
Co. 

Pumps, Boiler Feed 

Alberger Pump & Con¬ 
denser Co. 

Buffalo Steam Pump Co... 
Deane Steam Pump Co.... 
De Laval Steam Turbine Co. 
Deming Co., The... 
Westinghouse Machine Co. 

Pumps, Centrifugal 

Alberger Pump & Con¬ 
denser Co. 

Buffalo Steam Pump Co... 
Byron Jackson Iron Works 
Cameron Steam Pump 

Works, A. S. 
Deane Steam Pump Co.... 
De Laval Steam Turbine Co. 
Deming Co., The. 
Hendrle & Bolthoflf Mfg. & 

Supply Co. 
Krogh Mfg. Co. 
Prescott Steam Pump Co., 

Fred M. 
Wood & Co., R. D. 

Pumps, I’neumatic 

Ingersoll-Rand Co., 
13, 14, 15, 16, 17, 18, 19, 

Pumps, Rotary 

Alberger Pump & Con¬ 
denser Co. 

Buffalo Steam Pump Co... 
Byron Jackson Iron Works 
Connersville Blower Co... 
Leane Steam Pump Co.... 
Deming Co., The. 
Krogh Mfg. Co. 

I’umps. Sand * 

Buffalo Steam Pump Co.. 
Frenier & Son. 

7 
6 

24 
24 
25 

6 

29 
29 
30 
28 
28 
34 

29 
29 
28 

29 
30 
28 
28 

30 

28 
69 

20 

29 
29 
28 
68 
30 
28 
30 

29 
29 

Rolls, Crushing—Continued 
Hendrle & Bolthoff Mfg. & 

Supply Co. 4 
Hendy Iron Works, Joshua, 

1st cover 
Lane Mill & Mchry. Co.... 26 
Scalfe Fdry. & Mach. Co.. 59 
Standard Steel Works Co.. 8 
Sturtevant Mill Co. 24 
Traylor Engr. & Mfg. Co.. 25 

Rope, Manila and Jute 
Broderick & Bascom Rope 
Co.3d cover 

Leschen & Sons Rope Co., A. 30 

Rope, Wire 
American Steel & Wire Co. 31 
Broderick & Bascom Rope 
Co.3d cover 

Leschen & Sons Rope Co.,30 
Roebling’s Sons Co., J. A.. 31 
Trenton Iron Co.. The.... 31 

Samplers 
Braun Corporation. The, 25 
Braun-Knecht-Helmann, 25 
Colorado Iron Works Co.. 22 
Denver Engr. Works Co.. 7 
Denver Fire Clay Co. 63 
Dillon-Box Iron Works Co. 22 

Seale Larries 
Electric Locomotive & Car 

Co., The. 26 

Screens 

American Concentrator Co. 33 
Colorado Iron Works Co.. 22 
Cresson-Morris Co. 24 
Denver Engr. Works Co... 7 
Harrington & King Perfo¬ 

rating Co. 59 
Hendrick Mfg. Co. 56 
.Jeffrey Mfg. Co. 75 
Kent Mill Co. 24 
McLanahan-Stone Machine 
Co. 24 

Mundt & Sons, Charles.... 22 
Smith Co., T. L. 23 
St jphens-Adamson Mfg. 
Co.2d cover 

Sturtevant Mill Co. 24 

Pumps, Sinking 
Buffalo Steam Pump Co... 29 
Byron Jackson Iron Works 28 
Cameron Steam Pump 

Works, A. S. 29 
Deane Steam Pump Co.... 30 
Prescott Steam Pump Co., 

Fred M. 28 

Pumps, Turbine 

Alberger Pump & Con¬ 
denser Co. 29 

Pumps. Vacuum 

Alberger Pump & Con¬ 
denser Co. 29 

'Buffalo Steam Pump Co.. 29 
Cameron Steam Pump 

Works. A. S. 29 
Conne'rsvllle Blower Co... 68 
Oliver Continuous Filter 
Co. 56 

Huarrylng Machinery 

Chicago Pneu. Tool Co.... 68 
Cleveland Rock Drill Co.. 3 
Ingersoll-Rand Co., 

13, 14. 15. 16, 17, 18, 19, 20 
Sullivan Machinery Co., 

4th cover 

Separators 
American Grondal Co. 82 
American Zinc Ore Sepa¬ 

rating Co.76 
Deister Machine Co. 21 
Isbell Mining Mchry. Co... 10 

Separators, Magnetic 
American Grondal Co. 82 
Cresson-Morris Co. 24 
Stearns-Roger Mfg. Co. .55, 76 

Shafting 
See Pulleys, Shafting and 

Hangers 

Shaft Sinking Machines 
Proctor Engineering Co... 63 

Sheaves 
Broderick & Bascom Rope 
Co.3d cover 

Danville Foundry & Ma¬ 
chine Co. 32 

Denver Engr. Works Co.. 7 
Leschen & Sons Rope Co.. A. 30 
Stephens-Adamson Mfg. 
Co.2d cover 

Taylorr Wharton Iron & 
Steel Co. 24 

Wellman-Seaver-Morgan 
Co. 5 

tfuleksilver 
Atkins-Kroll & CO. 24 
Braun Corporation, The... 
Co. 25 

Braun-Knecht-Heimann 25 

Rails 

Sheets, Copper 
Hussey & Co., C. G. 76 

Shells and Rings 
Chrome Steel Works. 23 
Standard Steel Works Co.. 8 

Koppel Co., Orenstein- 
Arthur . 26 

Rams, Hydraulic 
Hendy Iron Works, Joshua, 

1st cover 

Receivers, .\lr 

Ingersoll-Rand Co., 
13. 14. 15, 16, 17, 18. 19, 20 

Repairs 

Goldschmidt Thermit Co.. 69 

Rolling Mills, Copper 

Hussey & Co., C. G. 76 

Rolls, Crushing 
Bacon, Earle C. 24 
Colorado Iron Works Co., 22 
Cresson-Morris Co. 24 
Denver Engr. Works Co.. 7 
Dillon-Box Iron Works Co. 22 

Shoes. Dies and Cams 
Chrome Steel Works. 23 
Denver Engr. Works. Co.. 7 
Standard Steel Works Co.. 8 

Shovels, Electric 
Sprague Electric Works... 66 

Shovels. Steam 
Brown Hoisting Mchry. Co. 82 

Sieves 
Braun Corporation, The... 25 
Braun-Knecht-Helmann 
Co. 25 

Denver Fire Clay Co. 63 

Sintering Plants 
Dwight & Lloyd Metallur¬ 

gical Co. 66 

Slime Tables 

Deister Concentrator Co.. 34 
Traylor Engr. & Mfg. Co.. 25 

Smelters and Refiners 
American Smelting & Re¬ 

fining Co. 81 
American Zinc, Lead & 

Smelting Co. 79 
Balbach Smelting & Refin¬ 

ing Co. 79 
Consolidated Mining & 

Smelting Co. of Canada. 
Ltd. 77 

Granby Mining & Smelt¬ 
ing Co.   77 

International Smelting & 
Refining Co. 77 

Irvington Smelting & Re¬ 
fining Works. 81 

Matthiessen & Hegeler Zinc 
Co. 77 

Pennsylvania Smelting Co. 77 
U. S. Smelting. Refining & 

Mining Co. 80 
Vogelsteln & Co., L. 81 

Sprayers, Mine 
Buffalo Steam Pump Co.... 29 

Springs 
American Steel & Wire Co. 31 
Standard Steel Works Co. 8 

Stamp Mills 
C'>lorado Iron Works Co.. 22 
Denver Engr. Works Co... 7 
Hendrle & Bolthoff Mfg. & 

Supply Co. 4 
Hendy Iron Works, Joshua, 

1st cover 
Lane Mill & Mchry. Co.... 26 
Mundt & Sons, Charles.... 22 
Traylor Engr. & Mfg. Co.. 25 

Staples 
American Steel & Wire Co. 31 

Steel, Drill 
Ingersoll-Rand Co., 

13, 14, 15, 16. 17, 18, 19, 20 
Milne & Co., A. 59 

Steel, Manganese 
Taylor-Wharton Iron & 

Steel Co. 24 

Steel, Structural 
American Bridge Co.33 

Stokers, Mechanical 
Westinghouse Machine Co. 34 

Switchboards 
Fort Wayne Electric Wks., 66 
Stromberg-Carlson Tele¬ 

phone Mfg. Co. 21 

Tanks 
Pacific Tank & Pipe Co., 

3d cover 
Redwood Manufacturers Co. 61 
Wood & Co., R. D. 69 

Tapes, Measuring 

Keuffel & Esser Co. 65 
Lufkin Rule Co. 66 

Telephone Supplies 

Stromberg-Carlson Tele¬ 
phone Mfg. Co. 21 

Telephones, Mine 

Stromberg-Carlson Tele¬ 
phone Mfg. Co. 21 

Thermit 

Goldschmidt Thermit Co... 69 

Thickener, Continuous Set¬ 
tling 

Denver Engr. Works Co.. 7 
Dorr Cyanide Machine Co.. 59 

Timber Framers, Mine 

Transits 

Ainsworth & Sons, Wm.... 66 
Bausch & Lomb Optical Co. 65 
Berger & Sons, C. L. 66 
Buff & Buff Mfg. Co. 66 
Gurley, W. & L. E. 65 
Heller & Brightly. 66 
Keuffel & Esser Co. 65 
Weber & Co., F. 65 

Traps, Steam 

Jenkins Bros..3d cover 

Trolleys, Overhead 

Brown Hoisting Mchry. Co 82 

Tube Mills 
Colorado Iron Works Co.. 22 
Denver Engr. Works Co.. 7 
Hardinge Conical Mill Co.. 6 
Traylor Engr. & Mfg. Co.. 25 

Tubing 

National Tube Co. 6l 

Turbines, Steam 

Alberger Pump & Con¬ 
denser Co. 29 

De Laval Steam Turbine Co. 28 

Turbines, Water 
Hendy Iron Works, Joshua, 

1st cover 
Leffel & Co., James. 29 
Wellman-Seaver-Morgan 
Co. 5 

Turntables 
American Bridge Co. 33 
Electric Locomotive & Car 

Co., The. 26 

L'nlons 
Lunkenheimer Co., The.... 64 
National Tube Co. 61 

Valves 
Homestead Valve Mfg. Co. 64 
Jenkins Bros.3d cover 
Lunkenheimer Co., The... 64 
National Tube Co. 61 
Whitcomb Co., Geo, D. 26 

Water Skips 
Denver Engr. Works Co... 7 
W ellman-Seaver-Morgan 
Co. 5 

Water Wheels 
Hendrle & Bolthoff Mfg. & 

Supply Co. 4 
Hendy Iron Works, Joshua, 

Ist cover 
Wellman-Seaver-Morgan 
Co. 5 

Weighing Machines, Auto¬ 
matic 

Merrick Scale & Mfg. Co... 75 

Weighing Machines, Con¬ 
tinuous 

Merrick Scale & Mfg. Co... 75 

Welding 
Goldschmidt Thermit Co.. 69 

Wheels 
Standard Steel Works Co.. 8 

Wheels, Car 

Atlas Car & Mfg. Co. 27 
Electric Locomotive & Car 

Co., The. 26 
Sanford-Day Iron Co. 27 
Standard Steel Works Co.. 8 
Taylor-Wharton Iron & 

Steel Co. 24 
Watt Mining Car Wheel Co. 27 

Denver Engr. Works Co... 7 
Hendy Iron Works, Joshua, 

1st cover 

Whims, Hfirse 
Hendy Iron Works, Joshua, 

1st cover 

Tires 

Standard Steel Works Co.. 8 

Whistles 

I.unkenhelmer Co., The.... 64 

Tramways 

Broderick & Bascom Rope 
Co.3d cover 

Brown Hoisting Mchry. Co. 82 
Leschen & Sons Rope Co., A. 30 
Roebling’s Sons Co., J. A.. 31 
Trenton Iron Co., The.31 

Transfers 

Electric Locomotive & Car 
Co., The. 26 

Transformers 

Port Wavne Electric Wks. 66 
Hendrle & Bolthoff Mfg. & 

Supply Co. 4 

Winches and Crabs 
Brown Hoisting Mchry. Co. 82 

Wire and Cable 

Broderick & Bascom Rope 
Co.3d cover 

Roebling’s .Sons Co., J. 4.. 31 
Stromberg-Carlson Tele¬ 

phone Mfg. Co. 21 
Trenton Iron Co., The. 31 

Wire and Cable, Electric 

American Steel & Wire Co. 31 

Zinc Dust 
Atkins, Kroll & Co. 24 
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Metallurgical Clay Goods 
Crucibles, Muffles, Scorifiers 

High heat conductivity, which means long life and less fuel. 
Write us today for prices. 

THE DENVER FIRE CLAY COMPANY 
Assayers’ and Chemists’ Supplies • DENVER, COLORADO, U. S. A. 

• |^__f For Sinking Your Shafts 
^ ^ Send for details of our method for cutting the time of 

h the Time 

Send for details of our method for cutting the time of 
shaft sinking in half. 

Here is what one engineer says about our plans 
sent him:— 
Proctor Engineering Co., Marion, Ky., 

New York Dec. 14, 1912. 
Dear Sir;— 

Received your plans and specifications 
for your shaft sinking method. 

Where considerable water is encountered 
this method should prove succes.sful. 

Yours truly 
Frank R. Edwards, E. M. 

Remember—we guarantee results. The time for shaft sinking halved—and at less total cost. Drop us a fine now. 

Proctor Engineering Co. 150 Nassau St., New York 

You Can Get the New “Hand 
Book of Mining Details”—Free! 

! This is the new book of nearly 400 pages, com- 
Glanco through the' questions below,- and piled from the well-known department in TheEngi-. 

then judac how -valuable the Handbook will . i -»r • • t t-i i i* ••• 

be to you. ueeriug ana Mining Journal, by the editonal staff. 
Do you know what is the relative efficiency 

*'^D^^uTno!^'^foT£a wire rope? The experience of most of the biggest men in the field is 
biaufnyTarli'thftJZa^ coucfeutrated iu its nearly 400 pages. Not theory, but prac- 
’"To^fyou experience trouble in driuiny, by tical methods Worked out by those at the mine is what you 
SkfS'Z'du!!lMe Ifty will find in the Hand Book of Mining Details. 

effiftiteTfrmlfdHUbuf? You subscrfbers can get this book (which sells for $4.00) 
Is timbering one of your greed problems? r r ii • xc 
Are you interested in the wider usage of the OU the lOllOWing Otter. 

doping drill? c /r,, -r-. 

Is not the proper maintenance of ore chutes. Simply get some uou-subscnber to subscnbe for The Engi- 
gntes, etc., an important thing to you? . -r 

May you not save something in hoisting, by ueeHug and Mining Joumal. Send lu his mouey and we 
loading your ore throtigh an underground poeket , , . , i , , 

into a skip? Will seud you the book by return mail, postpaid, and abso- 
Are not hoisting and headframes matters of • i , e 

great interest to you? lutely free. 
If you are hoisting by means of a bucket, 

wouUn’t you like to save a top man? You will find the “Hand Book” a most valuable reference 
Do not your mine tracks g\ve you more or less , 

trouble? work. Get a new subscriber and secure the book free. 
The “Hand Book” answers all sorts of 

questions like this in a concise, practical 
way. Subscription prices—Domestic, $5.00 a year; 

Canada, $6.50. Foreign Countries, $8.00. 

The ENGINEERING and MINING JOURNAL 
505 Pearl Street New York 
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LUNKENHEIMER STRAIGHTWAY OR 
Y BLOW-OFF VALVES 

Exceptionally durable, as all parts subjected to wear 
cart be renewed, and without disconnecting the valve from 
the pipe. 

The seatiM surfaces of the Brass Body Vabes are re- 
grindable. They are made in 

Medium and Extra Heavy 2 n ^ ® ” 
Patterns, suitable for ^Body 

workin^^ressures ^ fed 

'|j respectively. 

Your local dealer can furnish them,—if not, write us. 

Write for catalogue. 

THE LUNKENHEIMER COMPANY 
Largest Manufacturers of High-Grade 
Engineering Specialties in the World 

General Offices and Works, Gncinnati, Ohio, U. S. A. 
New Yoilc Cbicaso 

t>4-68 r ultuii St. 186 N. Dearborn St. 
Breton Ix>ndon, S.E. 

138 High St. ‘»5 Great Dover St. 
9-20 

^ IRON CEMENTS 

Permanently stop all leaks of 
steam, water, fire or oil; proved 
by years in use. 

New illustrated in¬ 
struction hook No. 12 

free. 

SMOOTH-ON 
Manufacturing Co. 

Jersey City, N. J. 

231N. Jefferson St. 
Chicago i 

36 Sacramento St. / 
San Francisco / 

8 White St. ^ 
Moorfields, E. C. 

London 

©Resists the 
action 

of moisture, gases, 
acids and alkalis and 
“stays” with the rope 

both inside and out—protects the inner¬ 
most strands. 

Write for sample No. 42-W. 

Joseph Dixon Crucible Company 
JERSEY CITY, N. J. 

Eliminate Valve Trouble 
on 

Hydraulic Machinery 
y ou can do it by using 

HOMESTEAD VALVES 
which are fitted specially 
for this type of service. 
Quarter-turn Plug Valves 
which are always tight and 
always operate easily and 
instantly. 
Send for the new “Home¬ 
stead Quarter-Turn Valve 
Book.” 

Homestead Valve Manufacturing Co. 

Pittsburgh, Pa., U. S. A. 

Keep Your Copies Of The Engineering & Mining Journal 
In The Binder 

For 50 cents we will send you, postpaid, the Journal Binder—a hand¬ 
some, heavy board and cloth binder, heavily grained, that holds the 
reading pages of 6 months’ issues. This with the index furnishes a 
bound volume ready for instant reference. We sell the binder at just 

what it costs us, plus postage—^you can have one for 50 cents postpaid. 

The Engineering & Mining Journal, 505 Pearl St., New York 
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New Features 
of value are found 

in our improved 

line of engineering 

instruments now 

ready. Several 

new models are 

included, render¬ 

ing the line un¬ 

usually complete 

a.id systematic in 

scope. Write to¬ 

day for our new 

special Bulletin 

N - I , describing 

and illustrating 

standard models. 

Complete cata¬ 

log of unusual in¬ 

terest and value 

to the engineer 

now in the print¬ 

er’s hands. 

Bausch & Lomb 
4|-inch Theodolite 

Easily portable: hermetically sealed 
telescope of Invariable lenKth; new 
system of Interior focusing; Inter- 

' changeable auxiliary telescope. 

^usch O’ Ipmb Optical O 
new VOnK WASHINGTON CHICAGO SAN rUANmSCO, 

toNPON llOCHESTER,. N.Y. 

Engineer’s Dumpy Level 
No. 5003 

Mine Surveying requires instruments capable 
of withstanding rough usage without .impair¬ 
ment of adjustment. 

Because of its compactness, strength and 
accuracy, Level No. 5003 is an ideal instru¬ 
ment for the Mining Engineer. The bubble con¬ 
tained within the tubular level bar is protected 
against breakage and sudden temperature 
changes. Telescope has unusual light gathering 
power and definition. Complete specifications 
sent on request. 

Get our catalog. 

KEUFFEL & ESSER CO. 
NEW YORK HOBOKEN, N.J. 
CmCMO ST. ions SANFUNCISCO M9IITKU 
Mathematical and Surveying Instruments 

Drawing Materials Measuring Tapes 

PLANIMETERS 
Olt’i Compensating Planimeters, of improved construction, enabling a 

right or left motion of 
IW) degrees. Can be set 
to any scale, or vernier 
unit, by means of ad¬ 
justable Tracer .4rm. 
Mean of both readings 
compensates all instru¬ 
mental enors. 

Complete assortment 
of Ott,' Amsler and 

, Coradi Precision 
Pantagraphs, Planimeters and Mechanical Integrators. 

Descriptive pamphlet on request. 

Repairing Soicited 

F. WEBER & COMPANY 
Eat. 1854 

Engineering and DrafFng Supplies 

PHILADELPHIA 
St. Louis Chicago Baltimore 

Fine Balances and Weights 
For Every Purpose Where Accuracy 

Js Desired 

Send for Illustrated Catalog 

The Salt Lake Hardware Co,, 

KNOWING HOW 
to build balances and 
building the best bal¬ 
ances are two differ¬ 
ent things. 

KELLER 
BALANCES 
are built by men who 
know how, who have 
the right machinery 
and who take a pride 
in turning out the 
best. 

Send for Catalog “B” 

Established 1845 _ 

W. & L. E. Gurley 
TROY, NEW YORK 

Largest Manufacturers of 

Surveyors Instruments 
standard Weights and, 

Catalog F. 

Branch Factory, 315 Marttime Building, Seattle, Wash. 
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MURPHY ROCK DRILLS 
For All Kinds Of Rock Drilling 
Let us know what you want to do and we will send you 
bulletins describing machines suitable for the work 
and will guarantee a saving over any other methods. 

Denver, Colo., U. S, A, C. T. Carnahan Mfg. Co 

PRAGUE Armored HOSE 
WHY NOT ORDER THE HOSE THAT ELIMINATES 

KINKING—CHAFING—BURSTING 
BLOWING OUT OF FITTINGS 

An excellent quality of rubber hose completely protected by extremely flexible steel 
armor. Greatly reduced hose bills soon confirm the lasting quality of Sprague Hose. 

Ask for Pamphlet No. 51632 

Sprague Electric Works 
>1 Of General Electric Company 

Main Offices: 527-531 West 34th St., New York, N. Y. 
BRANCH OFFICES: 

Chicago Philadelphia Boston Baltimore Pittsburgh 
Atlanta San Francisco St. Louis Milwaukee Seattle 

Fort Wayne Electric Rock Drill 
The drill that saves three-fourths of your present power cost and yet 
advances your work quicker, easier and be^r than ever. Did you see 
our ad in Dec. 7th issue? Well, don’t wait lor the next one—just write 
for BuUetin 1120. 

Fort Wayne Electric Works 
of General Electric Company 

Rock Drill Dept. Madison, Wis. 
Factories—Fort Wayu(*« Iml.* Madison* WU. Branch Offices- All Large Cities. 

SEND FOR CATALOG 
A-8 of Balances BX-8 of Engineering Instruments 

DENVEItCMa. 
U.S.A. * 

/UFMff C 
Measuring Tapes 
STANDARDS OF THE WORLD IN ACCURACY, 

DURABILITY AND WORKMANSHIP 

mE/uFKrN/?uLECo* 
New York—London 

Sintering Fine Ores 
FOR BLAST FURNACES 

Dwight & Lloyd Metallurgical Company 
25 Broad Street ..... New York 

t?able Address: Slnterer.New York 

ESTABLISHED 1870 

' MANUFACTURERS OF 

Engineering, Mining aid Surveying Instruments 
Cor. Spring Gordon St. and Ridgo Avo.; 

CATALOGS ON APPLICATION PHILADELPHIA, PA. 
MINING TRANSITS 

AND LEVELS 
The “Buff” Is sold by 

what the instrument 
does in the field. In con> 
▼Inclngthe engineer. 

Send /or eatalog No. 20 

Doff &Ba(f Mfr.Co. 
Jamaica Plain Statloa, 

Maas. 

Great dmpCdty in dengn, finest 
workmanship affording resiilts of 

M^Jiest accuracy. Oiice used, always preferred. 

Send for Illustrated Catalog. 

C L BERGER & SONS Boston, Mass., U. S. A. 
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CASHIER 

Seldom on the Pay Roll 
Always on the Job 

Jntprovrii%nib fiockHrillg 
Day in, day out, always, ceaseless drilling -drilling - drilling. That’s 

a Wood Rock Drill! Rarely needs repairing; requires little attention. 
Never, like poor drills, continually at the cashier’s window, spend¬ 

ing more and still more money. The master mind that planned the 
first Wood Drill twenty-one years ago is still overseeing every detail 
of its manufacture now. If we weren’t progressive we could well say 
“Here we rest our case’’ ■—but we’re not the “resting’’ kind. 

Ours is the one drill that’s “certain.’’ The one drill you can de¬ 
pend upon. The one drill that carries a guarantee which means some¬ 
thing; “We guarantee Wood Drills against any defects during the en¬ 
tire life of the drill. We guarantee Wood Drills to do more work, cost 
less for repairs, and stay on the job longer than any other drill on earth.’’ 

Is that broad enough? 
Write for our catalog, to nearest Agent. 

AGENTS: Fairbanks, Morse & Co., Spokane and Seattle, Wash. Coeur D’Alene Hardware Co., 
Wallace, Idaho. Hammond Mfg. Co., Portland, Ore. Western Machinery &, Mfg. Co., 1443 Blake St., 
Denver, Colo. 

IriU MorkB PATERSON, N. J. 

Diamond Drills 
We make the most complete line in 
the world. Hand Power, Horse Power, 

Gasolene, Steam, Air, Electricity, 
Hydraulic Feed, Screw Feed. 

Send for Catalogue. 

STANDARD DIAMOND DRILL CO., 
- 745 First National Bank Bldg. Chicago, U. S, Ar 

Keystone Cable Drills 
are used for Copper and Zinc Prospecting. 
Placer Gold Testing, Heavy Blast Hofe 
Drilling, Artesian Water, Oil and Gas 
Wells. Many sizes, all depths to 2500 ft. 
Traction and Non-Traction. Steam and 

Gasolene Engine Driven. Catalogs No. i. 
No. 2, No. 2-B, No. 3, No. 4, No. 7. 

Downie Double Stroke 
Deep Well Pumps 

Iteam or power driveiu are designed for heavy ser* 
rice in deep Artesian Wells. Single stroke pumps 
lor lighter deep well work. Catalog No. 6. 

Keystone Test Drill Company, 
Beaver Falla, Pa. 

170 B’way, New York, Carthage, Mo., Monad. BIk., Chicago 

This Does It 

Our Claim That 

The Wizard Rock Drill 
is faster cutting, requires less power and 
fewer repairs than any other rock drill, 
is verified by the unsolicited endorsement 
of the users. The reason for these 
“Wizard” superiewities is found in its 
ACCELERATING PISTON which in¬ 
creases the speed and power of the blow 
and prevents the piston from hitting the 
back head. This simple but basic im¬ 
provement is broadly covered by patents 
(domestic and foreign) and can be 
had only in the Wizard Rock Drill. 

Get the full details—Write for our 
Wizard Rock Drill booklet. 

McKiqrusin-Terry Drill.. 
115 Broadway, New York City 

Piston, Hammer and Core Drills, Sheet Pile. Hammers, 
Air Compressors 2 

Canadian Representatives, Canada Foundry Co., Ltd., Toronto, Ont. 



Cincinnati Air Compressors 

Duplex Two-Stage Power-Driven Cincinnati Gear Air Compressor 

The Power Bill Tells 
The more air you use the more attention you should 

pay to compressing it economically. We specialize in 
the building of efficient air compressors. 

Further, you require heavy duty, durable construction 
and ready access to all parts, especially the running gear 
and the air valves. 

All of these features you will find in the Cincinnati gear 
air compressor, several types of which are described in 
Bulletin LS18-16 

Pneumatic Engineers 
the latest, newest members of the Engineering pro¬ 
fession—^believe in “Chicago Giant” Rock Drills and 

^^Chicago Pneumatic** Compressors and Tools 
because they are the result of years of specializing in 
the science of Pneumatics. Engineers and contrac¬ 
tors should have our literature on Rock Drills and 
Air Compressors, and should be subscribers to our 
monthly house organ IDEAL POWER. 

Address Dept. R. 

Chicago Pneumatic Tool Company 
1010 Fisher Building 

Giicsgo 
Branches Everywhere 50 Church Street 

New York 
Branch Offices in all Principal Cities 

Canadian Agents: Mussens. Ltd., Montreal L117.2 

Automatic Selective Proportional Unloaders 
are found exclusively on the 

Norwalk Compressor 
These improvements mark a new era in compressor construction. 
They gain the instant and favorable attention of all skilled en¬ 
gineers. H For the usual hackneyed claims of economy, dur¬ 
ability and efficiency, let our forty years’ experience be an 
assurance of adequate and discerning attention to every feature. 

The Norwalk Iron Works Co. 
South Norwalk, Ckinn. 

Indestructible Enameled Steel 

' Signals and Signs for Mines 
Send for free samples, sketches and prices. 

STONEHOUSE ENAMELED STEEL MINE SIGNAL COMPANY 
907 18th Street, Denver, Colorado 

See our dtoplay add every first of month issue this magazine. 
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NORDBERti 

i 
NORDBERG High Efficiency Engines for Mines and Smelters 

Ckirliss Engines 
Hoisting Engines 

Poppet Valve Engines 
Pumping Engines 

Air Compressors 
Steam Stamps 

Blowing Engines 
Symons Disc Crushers 

NORDBERG MANUFACTURING COMPANY 
New York: 42 Broadway Chicago: 1504 Fisher Building 

MILWAUKEE, WISCONSIN 
Okbe: Arisona Butte: Electric Building 

FOR SMELTER WORK 
\ 

The Conner^Ville Blowei^ Co. 
Conne»*svil Ic, Incllonn 
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POSITIONS Vacant 
Acivertlsfnients under this heading 60 cents for 60 words or 

less. Additional words, two cents a word. Cash or stamps 
must accompany order. 

An old established machinery and supply house in the Re¬ 
public of Mexico, making good profits, requires the services of 
a gentleman with a knowledge of mining and industrial ma¬ 
chinery, both steam and electric, who has had experience as 
a salesman, and who, after a short time, will be capable of 
taking entire charge of the business; he will be expected 
to invest not less than $25,000 in the business and will re¬ 
ceive a liberal salary; some knowledge of Spanish is essen¬ 
tial; references furnished and required. Address Box 401, En¬ 
gineering and Mining Journal. Dec. 28. 

Wanted—First class mine foreman to take charge of a 
mine in Mexico equipped with air compressor drills and elec¬ 
tric power; must be an all-around practical miner of educa¬ 
tion and several years’ experience with a large mining com¬ 
pany as a practical miner running air drills, compressors, 
and foreman in charge of modern mining work; a young or 
middle aged man of extensive experience, good character and 
no drinker wanted; give detailed statement of experience, 
references, age and salary wanted; applications confidential. 
Address Box 407, care Engineering and Mining Journal. 

Jan.* 11. 

SITUATIONS Wanted 
Advertisements under this heading 50 cents for 60 words 

or less. Additional words, two cents a word. Cash or stamps 
must accompany order. 

Copper metallurgist will be open for engagement January 
1, 1913; correspondence solicited. Address Box 391, care En¬ 
gineering and Mining Journal. Dec. 28. 

Wanted—Position as manager or superintendent; technical 
graduate, experienced in planning, building and operating 
metallurgical plants, also in operating mines, in the United 
States and Mexico. Address “R. S.,” Engineering and Mining 
Journal. » jan. 11. 

Successful mill superintendent desires position; thoroughly 
familiar with best practice in amalgamation, concentration 
and cyanidatlon; has had exceptional experience in cyanid- 
ing silver ores and concentrates; can get results: best refer¬ 
ences. Box 403, care Engineering and Mining Journal. 

Jan. 11. 

Metallurgist, graduated at German school. Dr. Ing., five 
years’ experience in steel and metal works, construction and 
erection work, testing materials, metallography, managing; 
speaks French, German, Italian, English; at present in 
Europe, wants position; prefers South or North America. Ad¬ 
dress “P. W.,” Engineering and Mining Journal. Jan. 4. 

Practical and experienced man with full knowledge of the 
different processes in the smelting of antimony ores and the 
production of antimony oxide direct from the ore, desires 
to communicate with owners of antimony mines with a view 
to erect smelting plant; references given and required. Ad¬ 
dress “S. B.,” care Engineering and Mining Journal. 

Jan. 18. 

Position as engineer or superintendent; graduate; seven 
years’ experience. East and West, as mine and mill superin¬ 
tendent, engineer on mill and smelter construction; thorough 
training .as surveyor, miner and foreman; can handle all 
classes of labor, run mine or mill, for best results; age 31; at 
present mill superintendent: references. Address Box 389, 
Engineering and Mining Journal. Jan. 4. 

Young man, graduate mining engineer, practical experi¬ 
ence in underground work, at present and for past two years 
have been doing municipal engineering, wants position which 
offers chance of advancement; will consider anything in min¬ 
ing or mining machinery; moderate habits; best of refer¬ 
ences. Address Box 406, care Engineering and Mining 
Journal. Jan. 4. 

Open for engagement, mechanical engineer with ten years’ 
experience in the design and construction of copper smelting 
plants; now holding important position with the largest cop¬ 
per smelter in the West, desires position of chief engineer, 
assistant engineer or similar position; can speak Spanish: 
personal interview desired. Address Box 408, care Engineer¬ 
ing and Mining Journal. Dec. 28. 

Mining engineer, technical graduate, desires a position as 
manager, superintendent, engineer, assayer, geologist, engi¬ 
neer on construction, or draftsman: wide experience through¬ 
out the West and northern Mexico in mining, milling and 
smelting, particularly iron and copper and in the design and 
erection of such plants; references; married: will consider 
foreign country. Address “Engineer,” care Engineering and 
Mining Journal. 

Metallurgist, 35, single, opeYi for engagement after -Jan¬ 
uary 1; technical education with ten years of practical ex¬ 
perience, desires position as superintendent or assistant su¬ 
perintendent of a lead or copper smelter; have had both 
American and European experience; speak Spanish; also have 
a knowledge of Prench and German; good references* Ad¬ 
dress “Biel/* care Engineering and Mining Journal, 

Graduate engineer, 10 years’ extensive experience In min¬ 
ing. milling and smelting, will be open for engagement Jan¬ 
uary 1; experience as assayer, chemist, surveyor, construc¬ 
tion and mill superintendent: understand cyanidlng thorough¬ 
ly; five years in Mexico; speak Spanish fluently, and very 

successful in handling Mexican labor; age 30, married; best 
references; Mexico preferred. Address “J. A. H.,” Box 65, 
Soorro, N. M. jan. 18. 

Engineer, technical graduate School of Mines, nine years’ 
experience from shovel to manager, in United States, Mexico 
and Central America, seeks engagement; thoroughly under¬ 
stands present day methods; experience has been broad and 
comprehensive; underground, surveying, construction, cyanld- 
ing; fluent Spanish; reliable, thorough, earnest; unusual ref¬ 
erences; location immaterial. Address "Marble,” Box 401, En 
glneering and Mining Journal. Dec. 28. 

FOR SALE 
1 Westinghouse 8x7 Junior Engine direct connected to IS 

K.W. 220 volt D. C. generator. 
1—13 X 12 Russell Engine direct connected to 75 K.W. 220 

volt D.C. generator. 
Both in A-1 condition and may be seen in operation. 

The McConway & Torley Co., 48th St. and A. V. Ry., Pittsburgh, Pa. 

R. D. WOOD & CO 
CENTRIFUGAL PUMPS 

For Mines and Sinking Purposes 

GRAVEL AND WATER PUMP 
For Placer Mining a Specialty 

CIRCULATING PUMP 
Cast Iron Pipe, Tanks, Gas Producers and Iron Casting 

JAMES L. NORRIS 
n Member Patent Law Association. 

, . Established 
• • 1869 

CounseUoT in Patent Causes. 

Solicitor of Ameri- ‘n PATENTS can and F o r e i g i 

Information sent free on request. 

Norris Building Washington, D. C 

Small Steel Castings 
Made With Portable Apparatus 

^ If you want a steel casting in a hurry. Thermit 
will give it to you. No outside power needed. 
All apparatus simple and inexpensive. 

Write for Pamphlet No. 11-ff. 

Goldschmidt Thermit Cov^e^^Y«^' 
433-436 Folsom St., San Frandsoo 7800 So. ClUcago Am* 
Chicago, ni. 108 Richmond St., W., Toronto, OnA 

The Successful General 
wins victories because he leaves absolutely no spot in his position un¬ 
guarded. That’s the reason you can’t afford to miss a single issue of 

The Engineering and Mining Journal 
Renew your subscription today before it expires. 

You Can Have 
Water-Tube Service 

and highest fuel economy at 
your mine, no matter where 
it is, with we 

ROOT WATER-TUBE 

BOILERS 
These boflets are famished In units of 
IGOTbs. for transportation and can be 
carried muIe-bacK over the roughest 
mountain trails. Easily set up and 
combined safety, low repair oast and 
economy. 

Write NOW for detafls. 

ABENDROTH & ROOT MFC. CO. 
Works, Newburgh, New York 

Siln Mim;» Ctare $L N. T, CiHMntol NR R. IMl Clkick IM M IMnI Me, Ihto 
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UNITED STATES Staver, W. H. 
Wiard, E. S. 
Wood & Co., Henry E. 
Worcester, S. A. 

Connectirut 
Adams, 11. 

Idaho 
Easton, ,S. .\. 

Illinois 
CoRhill, William H. 
Dickman & Mackenzie. 
Hollis, H. L. 
Hunt, R. W. & Co. 
Osgood, Carter & Co. 

Beatty, A. Chester. 
Benedict, W. de L. 
Bennett, A. F. 
Blow, A. A. 
Bradley, R. J. H. 
Burralf, Fred. P. 
Channing, J. P. 
Church, John A. 
Clements, J. Morgan, 
Colvocoresses, Geo. M. 
Cox, W. Rowland. 
Doveton, Godfrey D. 
Dufourcq, E. I.. 
Dwight, A. S. 
Parish, George E. 
Finch, J. W. 
Finlay, J. R. 
Garrey, Geo. H. 
Hamilton & Hansell. 
Hammond, John Hays. 
Hassan, A. A. 
Hellmann, Frederick 
Hoxie & Goodloe 
Huntoon, L. D. 
Kahn, Julius. 
Kempton, C. W. 
Klepetko, Frank. 
Knox & .'Mien. 
I.«fevre, H. F. 
Leggett, T. H. 
Lindberg, C. O. 
Lloyd, R. L. 
McCo.v, P. B. 
Millard, H. .Mfred 
Minard, F. H. 
Mines Management Co. 
Perry, O. B. 
Poillon & Poirier. 
Raymond, R. W. 
Ricketts & Banks. 
Riordan, D. M. 
Rogers, A. H. 
Rogers. E. ^I. 
iSchroter, G. A. 
Schwerin & Co., Martin 
Sharpless, Fred F. 
Shaw, S. F. 
Simonds & Burns. 
Smith, Percy E. 
Spilsbury, E. G. 
Sussman, O. 
Thayer, B. B. 
Thomas, Kirby 
Watson, R. B. 
Watson, William. 
Westervelt, W. Y. 
Yeatman, Pope. 

Texas 

Botsford, C. W. 
Bradlw, D. H., Jr. 
Burt, Edwin. 
Critchett & Ferguson. 
Fishback, M. 
Norris, F. L. 
Phillips, W. B. 
Welsh, N. J. 
Wright, L. A. 

Nahl, A. C. 
Newcomb, C. S. 
Niven, A. C. 
Place, A. E. 
Royer, F. W. 
Schmidt, Henry C. 
Shaw, S. F. 
Stadelmann, G. 
Sundberg, G. 
Van Law, Carlos W. 

Alaska 

Hoar, F. W. 
Lawton, M. O. 
Pickard, B. O. 
Scotland, Peter B. 
Smith & Ziesemer. 

Preus, W. 

A ustralia Betties & Bardwell. 
General Engineering Co. 
Jennings, E. P. 
Krumb, H. 
MacVichie, D. 
Officer & Co., R. H. 
Sears, S. C. 
Union Assay Office, Inc. 
Zalinski, E. R. 

Bellinger, H. C. 
California Indiana 

Indiana Laboratories Co., Ttie 

Kansas 
O’Keeffe, E. C. 

Kentucky 
Foh.s. F. Julius 
Masters, Harris K. 

Louisiana 
Stanford, R. B. 

A’eui Zealand 
Holland, C. H, Anderson, W. J. 

Baird, D. 
Blaisdell Co. 
Bradley, F. W. 
Bretherton, S. E. 
Brockunier, S. H. 
Burch, .4. 
Burch, H. Kenyon. 
Caetani, G. 
Carpenter, A. B. 
Clevenger, G. Howell. 
Coleman, R. J. 
Cranston, Robert E. 
Fowler, E. .1. 
Garrey, G. H. 
Hanks, Abbot A. 
Harvey, F. H. 
Hershey, O. H. 
Hoffman, R. B. 
Hoxie & Goodloe 
James Co.. G. A. 
Jones, C. C. 
Lavagnino, G. 
Linton, Robert. 
Morrill, C. W. 
Merrill, F. J. H. 
Mudd, S. W. 
Noyes, William S. 
Probert, F. H. 
Rainsford, R. S. 
Royer, F. W. 
Staunton, W. F. 
Stebbins, Elwyn W. 
Timmons, Colin. 
Turner H. W. 
Whitwell & Wrampelmeier 
Wiley, W. H. 
Wiseman, Philip. 

India 

Dickson, .4. .4. C. 

Korea 

Drucker, .4. E. 

Philippine Islands 

Wilmot, H. C. 

Virginia 

Shoemaker, G. M. 

Washi nylon 

Keho<-, H. 
Miller, W. C. EUROPE Massa ch u setts 

Associated Geological 
neers. 

Eveland, .4. J. 
Packard, Geo. A. 
Peters, E. D. 
Richards, R. H. 
W’enstrom, O. 

Minnesota 
Collins, E. J. 
Longyear Co., E. J. 
Rakowsky, Victor. 

Missouri 
Kirby, E. B. 
Plumb, C. H. 
Wheeler, H. A. 

Enyland 

Hawxhurst, R. Jr. 
Hoover, T. J. 
Shockley, W. H. 
Thurston, E. C. 

Scotland 

Hardy, J. G. 

Germany 

Scheffler, F. G. 

Russia 

Hutchins, J. P. 
Botsford, R. S. 

Wisconsin 

Coghill, William H, 
Royce, Stephen. 

British Columbia 

Brewer, W. M. 
Brown, H. B. 
Falkenburg & Laucks 
Merry, F. Chas. 
Pearce, Frank E. 
Young, F. E. 

Beaudette, A. J. 
Cohen, S. W. 
Ferrier, W. F. 
Forbes, D. L. H. 
Fowler, 8. S. 
Kirby, A. G. 
Lamb, R. B. 
Loring, Frank C. 
McAllister, J. E. 
Walker, T. L. 

CENTRAL AMERICA 
Montana 

Barker & Wilson. 
Church, John L. 
Fields, J. D. 
McIntyre, Alexander J. 
McPherson, D. E. 
Packard, G. A. 
Villars, J. R. 

Costa Rica 

Spil.sbury, Persifor G. 

SOUTH AMERICA North Carolina Colorado 

Argentine ReptMic 
Adkinson, H. M. 
Boehmer, Max. 
Burlingame & Co., E. E. 
Burton, H. E. 
Chase, C. A. 
Chase, E. E. 
Collins, Geo. E. 
Dorr, J. V. N. 
Parish, John B. 
Ferguson, J. L 
Hills & Willis. 
Holland, T,. F. S 
Ingersoll, Bell & James. 
Kyle & Co., T. D. 
Leonard & Root. 
Parker, R. A. 
Pueblo Assay Office 

Chemical Laboratory. 
Ritter, E. A. 

Jenks, .4. W, 
Nora Scotia Nevada 

Cutler, H. C. 
Symmes, Whitman 

Brazil 

Cranston, R. E. 

Colombia 

Johnson, R. D. O. 

Pennsylvania 
Jennison, W. F, 

Ayres, W. S. 
Chance, H. M. 
Conner, Eli T. 
Demming, H. C. 
Kennedy, Julian 
Kurie, F. M. 
Rutledm, J. J. 
Spurr, J. Edward. 

Mexico New Jersey 

Adams, H. 
Armstead, H. H. 
Anderson, R. H. 
Babb, P. A. 
Brodie, Walter M. 
Crowell & Brennon, 
Empson, J. B. 
Grothe A Carter. 
Laird, G. A. 
Linton, Robert. 

New Mexico Bolivia 
Larsh, P. A. Fraser I.ee. 

Peru 

Couldrey, P. S. 
Hodges, A. B. W. 
Strauss, L. W. 

Aldridge, W. H. 
Apgar, F. W. 
Armstead, H. H. 
Ball, Sydney H. 

Tennessee 

Osgood, Carter & Co. 

Henry, 
Mining Engineeb. 

25 Fremont St., 
New Ix>ndon, Conn. 

A ssociated Geological Engineers, 
M. L. FULI.EB, F. G. CLAPP AND BTAFF 

Consulting Specialists in Mining Geology. 
Reports on Mineral Properties, dement. Coal. 
131 State St., B’d of T’de Bldg., Boston, Mass. 

^nderson, Robert Hay, 
Consulting Mining Engineer, 

Apartado 866, Mexico City, Mexico. 
CftUes: '^Aoderaon, Mexico.** 

^dams, Huntington, 
Mining Engineeb. 

Manager Cia. Minera de Apartado 127 
Natividad y Anexas, S. .4. Oaxaca. Mexico 

nderson, Wellington J., 
Mining and Consulting Engineeb. 

319 Roanoke Street, 
San Francisco, Cal. 

^ Mining and Mechanical Engineer, 
Hazleton, Pa. 

CoDinltstloD, Rzsmi nation, BeporU. Hanjysu*’ 
expeiieuce m Manager of Iron and Coal MIdm* 

A pgar, Frederick W., 
Mining Geologist. 

Microscopic Investigation of Ores, Rocks, etc. 
Examination of Mines and Mining Property, 
Canonbury Road, Jamaica, L. I., New Yotk. 

Qabb, Percy Andrus, 
Mining and Metallurgical Engineeb, 

Edificio “La Cia Bancaria”. 
Avenida 5 de Mayo No. 32, Mexico, D. F. 

:ins(Mi, 

The Mine Management Company, 

714 Equitable Bldg, Denver, Col. 

^rmstead, Henry Howell, 
CoNsuunNG Engineer. 

29 Broadway, New York. 
Apartado 65, Guanajuato, Mexico. 

^Idridge, Walter H., 
Mining and Metalldboical Engineer. 

14 Wall Street, 
_New York City. 

^ Metallurgist and Engineer. 
Specialty—Copper. 

Care Pacific Foundry Co. San Francisco. 
Ckble Addru,: “Smeltnrsy. ” 
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^all, Sydney H., 
Mining Geologist. 

71 Broadway, New York City. 
•Me Address: <*8ydb«ll.** 

Qrockunier, S. H., 
Mining Engineer. 

Supt. Pennsylvania Gold Mining Co., 
Westville, Calif. Nevada City, Calif. 

(^levenger, G. Howell, 
Mrtai.luroical Engineer. 

381 Hawthorne Ave, Palo Alto. Cal 
Code: Bedford-McNelll. 

^arker & Wilson, 
Mining Engineers, 

Deputy United States Mineral Surveyors, 
Butte, Mont. 

grodie, Walter M., 
Mining Engineer and Metallurgist. 

Mexican Address: P.O. Box 219, Chihuahua. 
New York Address: 4.5 Broadwav. 

Coghill, Will H.. 

1315 Wells Bldg., Milwaukee, Wis. 

1207 Fort Dearborn Bldg.. Chicago. 

c 

Deatty, A. Chester, 
^ Consulting Mining Engineer. 

71 BroadwaylNcw York. N. Y. 
No. 1, London Wall Buildings, Ixindon, E. C. 
ftble: <*Or4ultlc.** Code: Bedfonl-McXelll. 

grown, H. B., M. E. . 
British Columbia Mines Bought, Sold 

and Operated. 510 Pender St., Vancouver, 
B. C. Hedley, B. C. 

r^ohen, Samuel W., E. m. 
Consulting Engineer 
Royal Insurance Bldg.. Montreal 

General Manager Crown-Reserve Mining 
Co.. Ltd., Cobalt, Canada 

geaudette, A. J., 

Mining Engineer 

Grand Trunk Pacific Railway. Winnipeg 

Ai.BKBT Bubch Oanaaio Cabtaki OacAa H. HKaanKT 

gurch, Caetani & Hershey, 

Mining, Metallurgy, and Mining Geology. 

Crocker Bldg., San Francisco. Calif. 

Cable Adflrese: <*Barrh’* or '^Caetani,'* San PranoiMco. 
Codes: Bedford-McNeill, Moreing A Neal. 

^oleman, Robert J., 

Consulting Mining Engineer, 

Union Trust Bldg., Los Angeles, Cal. 

^ellinger, H. C., 
METTALLURaiCAL ENGINEER 

General Manager, Great Cobar Limited, 
Cobar. N. S. W. 

Rollins, Edwin James, 

Mining Engineer. 

1008-1009 Torrey Bldg., Duluth, Minn. 

^enedict, William de L., 

Mining Engineer, 

19 Cedar St.. New York. 

gurrall, Frederick P., 
Mining Engineer. 

2605 Singer Building, New York. 
Telephone: Cortlandt 7577. 

(Rollins, George E., 
Mining Engineer, 

Mine Examinations and Management. 
418 Boston Building, - Denver, Colorado. 
42 Cable Address: "Colcamac,” Denver. 

1 
^ennett, A. F., E. M. 

Mining Engineer. 

2 Rector St reet, 
Room 1312 New York City. 

gurch, H. Kenyon, 
Mechanical and 
Motalluroical Engineer. 

314 Central Building, 
Los Angeles, Calif. 

^olvocoresses, George M., 
Mining Engineer. 

43 Exchange Place, 
Room 1407. New York City. 

“ 
Qlaisdell Co., 

Engineers. Vat Excavating. 

Los Angeles, Calif. 

gurt, Edwin, 
^ Metallurgical AND Cyanide Engineer. 
Mills and Cyanide Plants Examined, Desiiriied and Started. 
Specialty: Treatni«‘iit of Ores, Pine Oiindinir and Sllnie Fil* 
teriiig. Patentee—BUKT SLIME FILTERS. El Pano, Texas. 

(^onner, Eli T., 
Mining Engineer “ COAL.” 

Over 35 yean* exparleiira aa Engineer^ Soperlntandeiit and 
Maiiaxar of Anthracite and Bitamlnons Coal Operations. 

11SA ICeal Estate Trust Bldg., Pblla. Bell Phone, Walnut 374. 

glow, A. A., E. M. 
Reports on Ore Deposits 

Their Value and Development. 
New York London. 

^arpenter, Alvin B., 
Mining Engineer. 

California Building, 
Los Angeles. Calif. 

^ouldrey, Paul S., 
Mining Engineer. 

General Superintendent Cerro de Pasco Min¬ 
ing Co., Cent) de Pasco, 

Peru. South America. 

goehmer. Max, 
Mining Engineer 

Jacobson Building, Denver. Colo 
Thirtv Years’ Experien*- > 

r^ase, Benjamin H., 
Mining and Civil Engineer. 

Examination of .Southern mines, mineral and 
water-power properties. 

5 Edgehili Ave., Asheville, N. C. 

f^OX, W. Rowland, and Staff, 
Consulting Speciausts. 

Management, Operation and Examination of 
Mines and Mills. 

165 Broadwa.V, New York N. Y. 

gotsford. C. W., 
Mining Engineer ano Geologist. 

813 Mills Bldg., El Paso, Texas. 

^hance, H. M., 
Consulting Mining Engineer 

AND Geologist. 
Coal. 

837 Drexel Bldg.. PhiladelDhIa. Pa. 

f^ranston, Robert E., 
Mining Engineer 

819 Mills Building, San Francisco, Calif, 
also Caixa Postal 834, Rio de Janeiro, Brazil. 

Cattle: <<Rpcraii8.** Usual Codes, 

gotsford, Robert S., 
^ Mining Engineer. Nicolaevo Pavdinsk 

Elstate, Vyia Station, Bogoslovsk, R. T., 
Province of Perm, Russia. 

^banning, j. Parke, 

Consulting Engineeb, 

42 Broadway, ...... New York. 

CLIFF CROWELL. JOHN C. BBENNON. 

^rowell & Brennon, 
Mining Engineers. 

F Calle Arteage 170, P. 0. Box 77, 
Monterrey N. L. Mexico. 

f 

gradley, R. J. H., 
Co.nsolting Mining Engineer 

170 Broadway, New York City. 
Able Addrens: “InvenllnAte.” Code: B<‘dfnnl-M<-N*III. 

^hase, Charles A., 
Mining Engineeb. 

734 First National Bank Bldg., Denver, Colo. 
Liberty Beil G. M. Co., Telluride, Colo. 

^utler, H. C., 

Mining Engineeb. 

29 Colonial, Reno. Nevada. 

□radley, D. H., Jr., 
^ Mechanical Engineer, 
Specialty: Mining and Milling Mai-liincry, 

Kqnlpment of Mexii an PropertlM. 

1700 Rampart St., El Paso, Texas. 

^hase, Edwin E., , 

Mining Engineer, 

932 Equitable Building. Denver. Colo. 

j^emming, Henry C., 
Mining Engineeb, - 

Geologist, Mineralogist and Chemist 
Offices and Laboratory, 

15>17 North Third Mreet, HanisbarSy F*>9 U* B 

Dradley, Fred W., 
Mining Engineer. 

Crocker Building, San Francisco. 
Cable *rtilre«»:“B»»»U,”8«n Freiicleco. Cwle: llertfi.rrt-MrNelll, 

(^htirch, Johir A., 
Mining Engineer, 

15 William Street, New York. 
Cable: “Scotlst.** 

R. N. DU'K.MAN. H.P. WHERRY. 

T^ickman & Mackenzie, 
Mining Kngineer.s, Assayebs 

AND Chemists. 
The Rookery Bidg., Chicago. 

Dretherton, S. E., 
^ Consulting Mining Engineer. 

36 ve«n*' experieuce MeUUiirglat ftud Mine Manager. 

Mills Bldg., San Francisco. Cal. 
table Addre«a; “Bretberton.” Code: Bedford-McNelll. 

(^hurch, John L., 
Mining and Consulting Engineer. 

Mine Examinations and Reports. 
White Sulphur Springs. Mont. 

Present Address: P. O. Box 1006, Butte.Mont. 

T^ickson, Archibald A. C., 
^ M.A.I.U.B., A.I.U.M., r.Q.8.. U.U.G.LI.. 

Consulting, Mining and Metallurgical Engi¬ 
neer, Mining Geologist and Mine Manager 

Examinations and reports on mines and 
mining properties. Advice as to most eco¬ 
nomic methods of work. 

Ix>ai>oa, laoiA. 
Car, of Henry S. Kina a Oa Kodarma 

•5 Coriihlll, C. C. El. Ry., Oaya DIatiict. 
Cabla: “DIrkaon,” Kodarma Codea, A.&C., 5th editioa: 

Bedford-licNalll and McKalll'a (IMS adltlon.) 

Drewer, Wm. M., 
Mining Engineer and Geologist. 

President Pacific Metals Company. 
P. O. Box 701. Victoria, B. C. 

(^lements, J. Morgan, 
Mining Engineer and Geologist. 

20 Broad Street, New York. 
Code: Bedford-lIcNalll. 
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Dorr, John V. N., 
M A T « n A T T Mbtalluroical Engineer. 

specialty: Cyanldation. Tbe Dorr ClMsifler. 78S First 

National Bank Bldff., Denver. Cable Address: “Dorr.** 

Codes: Bedford-UeNelll and Western Dulou. 

P)oveton, Godfrey D., 
(with W. Rowland Cox.) 

Metalluboicai. Engineer. 
Specialist in Milling Testing and Designing. 
165 Broadway. New York. N. Y. New York. N. Y. 

r^ni/*lr*.r A F * M- (I^ndon) UrUCKer, n.., c. m. M. S. (Africa) 
CO.NSCLTING METALLL'RGIST 

Totbe Oriental Consolidated Mining Company. 
Taracol, Korea. 

J^ufourcq, Edw. L., 
Mining Engineer, 

Rooms C22-23-24 Produce Exchange Annex, 
McNeill’s Code. New York. 

T^wight, Arthur S., 
Mining Engineer and Metallurgist. 

25 Broad Street, New York. 
Cable Address: Sinterer, New York. 

Codes: Bedford MoNeilland Miners’ A Smelters’ 

j7aston. Stanly A., 
Mining ENOiNEim. 

Manager Bunker Hill A Sullivan Mining and 
Concentratiug Company. Kellogg. Idaho. 

P mpson, j. B., 
Metallurgical Engineer. 

Specialty. Cyaniding Silver Ores, 
Mill Design, etc. 

Apartado l.’IOO. MptIco City. 

pveland, A. J. 
Mining Engineer. 
Consulting Engineer for 
Homblower & Weeks. Bankers, 

60 Congress Street Boston, Mass. 

parish, George E., 
Mining Engineer. 

25 Broad Street, New York. 
Cable ^^Qeoricefkr.** Code: Bedford-McNelll. 

parish, John B., 
* Mining Engineer. 
25 Broad Street. New York and 603 Colorado 

Building, Denver, Colorado. 
Cable Addreae: *<FarfBh.'* 

perguson, J. Lawrence, 

Consulting Engineer. 

Mine Examinations, Reports Development 
and Management of Mines. Correspondence 
Invited and Purchases Negotiated in Any 
I^rt of the World. 

Room 427, First Nat. Bank Bldg., Denver. Colo. 

Perner, W. F., 
^ Mining BsauiEER and Geologist. 

204 Lumadeix BoOding Toronto, Ont. 
(Seneral Manager, Natural Resources 

pields, John D. 

Mining Engineer. 

No commissions accepted at present 

pinlay, j. R. 
Mining BJnginrbb. 

Room 802, 62 William St., New York City. 

pishback, Martin, 
^ CoNBUL'nNO Mining ENGiNnB, 

Oabto, ‘•Piciibaek.’' Guaranty Trust Building, 
Western Union Code. £1 PaSO. TexaS. 

pohs, F. Julius, 

Mining Geologist and Engineer. 

Lexington, Ky. 

Porbes, D. L. H., 
^ Mining and Metallurgical Engineer. 

306 Manning Chambers, Toronto, Ont. 
Examinations. Reports, Consultation, Design 
of Mine and Mill Equipment, Cyanide Process. 

powler, Edw. J., 
^ Metallurgist and Engineer. 

Specialty—Copper. 
Care Paoific Foundry Co.. San Francisco. 

Cable -Address—"Smelturgy ” 

powler, Samuel S. 

Mining Engineer and Metalluboist, 

Nelson, British Columbia. 

praser, Lee, 
Mining Engineer. 

Apartado 168, Oruro, 
Bolivia. 

^arrey, George H., 

Geologi-st and Mining Engineer. 

165 Broadway, New York. 

general Engineering Co., 

Consulting and Contracting Engineers. 

(Complete Ore Testing Plant. 

Engineers or Contractors for all classes 
of reduction plants. 

Salt Lake City. Utah. 

^rothe & Carter, 
Mining, Civil and 

Mechanical Engineers, 
Specialty: Latest Improvements in Cyanide 

Plants. 
Patented System of Pneumatic Agitation. 

Cable Address: Grocart, Mexico. 
Cndett: Bedfnnl-McN«lll; A.B.C., 4th and 5th editions. 

Calle de Tiburcio No. 22, P.O, Box 2654. 
Mexico. D. F. 

l. W. H. HAMILTON, N. V. HANBELL. 

pjamilton 6c Hansell, 
^ Mining Engineers. 

50 Church St., New York. 
Cable: "Minemel,” New York. 

P|ainmond, John Hays, 
Consulting Engineer. 

71 Broadway, New York. 
Code: Bedtord-HcNelll. 

Uardy, J. Cordon, 
* * Consulting Mining Engineer. 

Clifton, High Crai^ore, 
Bute, Scotland. 

Code: Bedford-MacNeiU. 

I^arvey, F. H., 

Mining and CoNBUimNG Enginbrb, 

Galt. California. 

Hassan, A. A., 
* * Mining Geologist and 

Consulting Engineer. 
<1 Waldorf Court) Brooklyn) N.T. Cobalt and Porcoplne In- 

▼eatlgatloiis undertaken. Any Code. Cable *<ABghar.** 

piawxhurst, Robert, Jr., 
^ ^ Mining Engineer. 

Cable Addresa: 
**Hawzhur8t)** London, 

623 Sallflbury House, 
London) E. C., Er England. 

TJeoal Codes. 

Uellmann, Fred. 
* * Mining Engineer. 

165 Bitmdway, New York. 
519 California St., San Francisco. 

Code: Bedford-McNelll. 

VICTTOR G. HILLS. 

l-Iills 6c Willis, 
A ^ MYRTTam 1 

FRANK Q. WILLIS. 

* ^ Mining Engineers. 
Denver, Colo., and Cripple Creek, Colo. 

* Cable Addreas: ^^Hniwlll.'* 

pjodges, A. B. W., 

Mining and Metallurgical Engineer. 

Casilla No. 309, Lima, Peru. 

pioffmann, Ross B., 
* * Mining Engineer. 

Room 319, First National Bank Bldg., 
Oakland, Cal. 

Cable Address: Rossbof. 

LJolland, Chas. H., 
* * Metallurgist AND AnaltticalChemibt 

Bxaiiiinatloiia and 8ii|>erintendence of Properties. 

P. O. Box 415, Auckland, New Zealand. 
Cable Addieaa, *4<eUuctlon)*' Aiicklaiitl. Code: MorelUK A Neal. 

pjolland, L. F. S . 
Mining Engineer and Metallurgist, 

Supt.of Mines, Smuggler-Union Mining Co. 
Smuggler, Colorado. 

pjollis, H. L., 

'Mining Engineer and Metallurgist, 

1417 First Natioual Bauk Building, Chicago. 

[■Joover, Theodore J., 
* ^ Consulting Mining Engineer. 
Specialty—Flotation Concentration Processes. 
No. 1, London Wall Buildings, London, E. C. 

“.Mildaloo.” 

GEORG E'L. IIOXIE. MEADE GOODLOE. 

pjoxie 6c Goodloe, 
Engineers, 

Mechanical, Electrical, Mining, Metallurgical. 
50 E 41st .St., N. Y. Los Angeles, Cal. 

j|-|unt, Robert W. 6c Co. 

Ejigineefs. 

Bureau of 
Inspection, Tests and Consultation. 

Investigations and Reports on 
Mining Properties and Processes. 

Chemical Analyses. 

rblcaro, 2200 Tnaiiranep Exchanjre Pldsr. 
New York, 90 Weat St. 

Plttaburg, Monniiicaheia Bank Rldc« 
8t. T..OUI8, 1<.46 Syndicate Triiat Bldfr. 
lAiiidnn, Norfolk Uoiuie, Lawrence Ponntney Hill, E. C. 

Montreal, Canadian Expreaa BIdK. 

San Pranclaco, 4ia Montgomery St 

Toronto, 1814 Tradera Rank Bldg. 

Mexico City, Cinco d« Mayo d-B. 

Seattle, 809 White Bldg. 

|-|untoon, Louis D.. 

Mining Engineer. 

165 Broadway, New York City. 

Uutchins, John Power, 
* * CoNstTLTiNo Mining ExGnnrER. 
Examination. In Rna.la and SIlwriA M Galernaya,St. Petera- 

bnr*. 341 Sall.lmry Hon.e, K. C.,Ix>ndon. Cable:“Oetchlni,” 

both placea Code.; HrNeiU'. 1908 and Weatern Union. 

J. C. iNiiBBaoi.i. t'naai.ca N. Kell JaMca S. JaRn 

Jngersoll, Bell 6c James, 
Mining Engineers. 

Equitable Building, Denver, Colo. 
Telluride, (Jolo. Ouray. (Colorado. 

Tenks, Arthur W., 
3 Chilecito, Provlnc J Chilecito, Provinciade Rioja, 

Arg<;ntine Republic, South America. 
Resident Manager, Famatina 

Development CkiiDoration. 

Jennison, W. F., Ma. Eng. 

Mining Engineer and Economic Geologist. 

Truro, Nova Scotia, Canada. 
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Jennings, E. P., 
Mining Enqinbkb, 

Suit Lake City. Utah. P.O. Box 841. 
(7«ble: ‘^Cbalcotte/* 8«lt Lake. Code: Bedlord-McNetll 

j^avagnino G., 
Mining Enginbbb. 

Salt Lake City, Utah 
and Pasadena, California. 

^erry, F. Chas., 

Mining Engineer. 

Ferguson, Briti.sh Columbia. 

Johnson, R. D. O., 
J Mining Engineer. 

Address: Medellin, Apartado 110, 
Kepublic of ('olotnbia, S. A. 

Cable: liejoii, Medellin. Cmle: Wenterii Union (Uiilv. Kd.) 

J awton, Nathan O., 

Mining Enginebb. 

Miama, Arizona. 

^^illard, H. Alfred, 
Consulting Engineer. 

Mgr. Operating Dept. 11 Pine St., 
Breitung & Co., Ltd New York City. 

Jones, C. Colcock, 
Consulting Mining Engineer. 

1001 Trust and Savings Bldg., 
Los Angele.s, Cal. 

J^efevre, Henry F., 
Mining Enqinebb. 

71 Broadway, New York City. 
Cable Addresa, **QuiqMef” New York. Bedfonl-McNelll Code. 

^^iller, W. Clayton, 
Mining Engineer. 

Spokane, Wash. 
"Westminster.” 

J^ahn, Julius, 
Expert in Flexible .Metal Hose 

FOR Steam, Oil, Air, Suction, f.tc. 

42 Broadway, New York 

J^eggett, Thos. H., 
Consulting Mining Engineer. 

165 Broadway, New York City. 
Cablea: <*TomleK ’* 

^|inard, Frederick H.. 
Mining Engineer, 

Trinity Bldg., Ill Broadway, New York. 
C*bl»*:New York. CimI**; B«iir<tnl MrNelll. 

J^ehoe, Henry, 
Mi.mnc Engineeu. 

Mine Examinations, Development, 
Management. 

1123 So. Wall St.. Spokane Wash. 

J indberg, Carl O., 
(with IV. Uowiand Cox,) 

Mining Engineer. 
Mines Examined and Reported Upon. 

165 Broadway, New York. N. Y. 

I^ines Management Company, 
Consulting Mining Engineers 

AND Mine Managers. 

60|Broadway, New York City. 

Bbaecmki: 

London, Ed^UimI, 28 Biid 29 Swltbliie le«iie. 
Hezico, D. P, Aveiiid* 16 de s«ptlenil>r«, NniTi. 48. 

Czble Address: *‘Mliitiianco.*’ C«Hle: Bedloril-HcNelll. 

J^empton, C. W., McCoy, P. B., 

Mining Engineers. 

42 Broadway, New York City 

J^inton, Robert, 
.Mining Engineer. 

Ocampo, Chihuahua, Mexico, 
lOOSTnist and Savings Bldg.. Los .Angeles, Calif. 

J^ennedy, Julian, 

Enginbxb, 

The Bessemer Building, mxtb aireet and 

Duquesne Way, 

Pittsburg, Pa., D. 8. A. 

r«ble Adilrett: “Enslneer,” Pltt«bar». 

J^loyd, R, L., 

Metallurgist, 

25 Broad Street. New York. 

I^udd, Seeley W., 
Mining Engineer, 

1001-2 Central Bldg., - Los Angeles. Cal. 
Code: Bedford-McNeill. 

J^ongyear Company, E. J., 

Exploring Engineers a.nd Geologists. 

Diamond Drill Contractors. 

^ahl, Arthur C., 

Consulting Engineer, 

Triunfo, Baja California, Mexico. 

J^irby, A. G., 
METAr.I.nRGIST. 

Mill Designing and Construction. 
Specialty: Concentration and Cyanide. 

Dominion fteduction Co., Ltd. Cobalt, Ont. 

Manufacturers of Diamond Drills and Supplies. 
General Office. 710-722 Security Bank Bldg., 

Minneapolis, Minn. 

Cable Address: “Txmgco,” Minneapolis. 
Code: Bedford-McNeill. 

Wewcomb, Clive S., 
* ^ Mechanical and 

Metallurgical Engineer. 
Mutual Life Bldg., Mexico. D. F. 

Code: Bedford-MrNelll. 

J^irby, Edmund B., 
Consulting Mining Engineer and 

metallurgist. 

701 Security Building, St. Louis. Mo 

J ^oring, Frank C., 
Mining Engineer. 

Hoire Life Building, Toronto. Ontario. 
Cobalt, Ontario. 

^^iven, ^^llllam, mineralogist. 
Gsiite No. 10, UiMiiiiM 4 6, Blexfi'ority, Mex. One tllKbt iif. 

Twenty years* ex|>eHetire In unexplored Guerrero. Familiar 
with iiest mineral xniiee wliere profitable locations or 

purchases can lie made, rorresoondeiica aollcited. 

J^lepetko, Frank, e. m. 
Consulting Engineer, 

New York end Lime. Peru. 80 Mnldeti Leiie, New York. 
Cable Aililreneee, Klepetko/’ New York. *<Klepetko/* Lima. 

Codes, IJeiier. Hedfiinl-McNeiU. K*.r. 

l^acVichie, D., 

Mining Engineer. 

507 Newhouse Bldg., Salt Lake City, Utah. 

Morris, F. L,, 
Mining Engineer. 

Examinations, Reports and Management. 
With .special reference to Spanish-.\merica. 
Present address: Box 123. El Campo, Texa'. 

HENRY R. KNOX. JOHN R. ALLEN, 

J^nox & Allen, 
Mining and Metallurgical Engineers, 

82 Beaver St., New York. 
r»l,le AiIiIi-oim; '‘Alleiio*,” New York. 

^^asters, Harris K. 

Mining and MetallurgicalEnoineer. 

Marion, Crittenden Co., Kentucky. 

^oyes, William S., 

Mining Engineer, 

819 Mills Bldg. San Francisco Cal. 

J^rumb, Henry, 

Mining Bnoinbbs. 

Felt Building. Salt Lake Qty, Utah. 

^cAllister, J. E., 
Consulting Enoineer. 

60 Wall Street, New York City. 
15 King Street West, Toronto, Canada. 

Q’Keeffe, Edward C., 
Metallurgy and Ore Dressing Tests. 

Kansas State .School of Mines. 
Weir, Kansas. 

l^urie, F. M., 
Mining Engineer. 

17 Yeare' Ex|>eiienre in All Poeltloiie Arouiul Mliiee Includ 
lilt! TbatorOeiiT. MKr. and 8 Yearn lu Coniiiltliii! Prarttre. 

529 Drexel Building Philadelphia. Pa. 

I^clntyre, Alexander J., 
.Mining and Metallugical Engineer. 

Coasulting Engineer for the Butte and Vipond 
Gold Mining and Milling Company, 

Dewey, Mont. 

Qsgood, Carter & Co., 
-Mining Engineers. Met-illurgists. 

Chemists ani> .\ssaters. 
403-4 First Nat. Bank Bldg., Chicago. Ill. 

P. O. Box 596, Knoxville. Tenn. 

J aird, George A., 
Consulting Mining Engineer. 

Manager Candelaria Mining Co., Minas de San 
Pedro, Chihuahua, Mex. Cawe: “Driai.” 

* Codeti: Bedford-McNelll ami Hiiiera and Smeltera. 

I^c Pherson, D. E., 
Mining Engineer. 

33 W. Granite St., 
, Butte, Montana. 

Packard, George A., 

Metallurgist and Mining Enoi.nkek 
Silver Bow Block, Butte. Mont. 

50 Congress Street, ... Boston. Mas;: 

J^amb, R. B., 
Mining Engineer and Metallurgist. 

Traders Bank Building, 
Toronto. Ontario, Canada. 

j^errill, Charles W., 
Metallurgist. 

143 Second St., San Francisco. 
Cable: iiLnrco.'* Code,: Bedford-lfcNelll and MorelOg A Neal. 

Parker, Richard A., 
Consulting Mining Engineer. 

Denver, Colorado. 
60 Congress St.: Boston, Masss. 

J arsh, Paul A., 
L-* Consulting Mining Engineer and 

Mine Manager. 
Practice Limited to New Mexico. 

Offices: Albuquerque, N.M. Silver City, N.M. 

^errill, Frederick J. H., 
Mining Engineer and Geolgoist. 

(Late State Geologist of New York.) 
610 Citizen’s Bank Bldg., Los Angeles, Calif. 

pearce, Frank E., 

Mining BInoinebr. 

Paulson, B C. 
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perry, 0. B., 

Mining Enginbrr. 

165 Broadway, New York City. 

Pogers, Allen Hastings, 
* ^ CkiNsuLTiNG Mining Engineer 

201 Devonshire St., Boston, Mass. 
71 Broadway, New York. N. Y. 

Cable Address: Albasters, New York. 

gmith, E. Percy, 
Consulting Mining Engineer 

Telephone Broad 3659. 15 William St., New York. 
Cable Addi'eaa: *<8niltlan-New York.** Code: Bedford-McNeill. 

peters, Edward D., 
^ Mining Engineeb and Metallurgist. 
Address all Letters and Telegrams, 

38 Percival St.. Dorchester, Mass. 
Cable Address: “Peters." Boston. 

pogers, E. M., 

Consulting Mining Engineer, 

32 Broadway. - - - New York, N. Y. 

gpilsbury, E. Gybbon, 
Consulting, Civil, Mining and Metal¬ 

lurgical Engineer, 
46 Broadway, - - - New York. 

Cable Address: “Spllroe,” New York. 

phillipis, William B., 
* Director, Bureau of Economic Geology. 

University of Texas, Austin, Texas. 
Will report on Properties in the Southwest 
and .Mexico. 

D oyce, Stephen, ** kem!^A. i. m. k. 
Mining Engineer. w”“m*hi. 

Kii>;iiieeriiit?. Mine aiul OeoloKlcal SorveyliiKi (Nipiwr MIIUiik. 
Specialties: fixaminatioii or CoimultliiL' Work. 

Bes|K)Usibte Charge Kiiglueerliig Depots of Mining CoinpanieN. 

gpilsbury, Persifor G., 
MfNiNo AND Metallurgical Engineer. 

San Mateo, Costa Rica, C. A. 

Cable Addreaa: “Lion.” • Code: Bedlord-MrNelll. 

pickard, Byron O., 

Engineer of Mines 

406 Fleming Block, Phoenix, Arizona. 

poyer, Frank W. 
^ Mining Engineer. 
Mutual Life Bldg., Mexico, D. F. 
Union League Bldg., Los Angeles, Calif. 

Code: Bedford'Mc-NeU). Code word: **Royo.** 

gpurr, J. Edward, 
Mining Geologist. 

Bullitt Bldg., Philadelphia. 

Tonopah Mining Company of Nevada. 

place, A. E., 
^ Mining Engineer. 

Investigation and Development of Mexican 
and South American Properties. 

Oaxaca. Mexico. 

Putledge, J. J., PH. D 
* ^ Mining Engineer and Geologist 

Not open for engagement at present. 
Care of United States Geological Survey, 

40th and Butler Streets. Pittsburg. Pa. 

Ctadelmann, G., 
^ Consulting Mining Engineer. 

.Apanado 529. 
Guillermo Prieto No. 63. 

Mexico City. 

plumb, C. H., 
* Civil anu Mining Engineer. 

Reports on Lead, Zinc, Coal 
and Tripoli Propertte. 

609 Keystone Bldg Joplin, Mo. 

^cheffler, F. G., 
Consulting Engineer. 

18 Babnof Street, 

Sangerhaiisen, Germany. 

gtanford, Richard B., 
Mining Engineer and Geologist. 

Room 206, Metropolitan Bank Bldg., 

New Orleans, la. 

Howard Poillon. C. H. Poirier. 

poillon & Poirier, 
* Mining Engineers. 

25 Broad Street, 
New York City. 

gchmidt, Henry C., 
Mining Engineer. 

(Operation and Management) 

Apartado327. Monterrey. N. L., Mexico. 

gtaunton, W. F., 
Mining Engineer. 

Central Building, 

Los .Angeles, ('alifornia. 

preus, W., 
Mining Engineer. 

Compania Espanola de Minas del Rif, 

Melilla, Africa. 

Qchroter, Geo. A., 
Mining Engineer, 

Denver, Colorado. 
Ill Broadway, New York. 

• Code: Bedford-McNeill 

gtayer, W. H., 

Mining Enoinbbb. 

Telluride, Colo. 

probert, Frank H., • 

CoNSOLTiNG Engineer and Mining Geologist 

Central Building. I>os Angeles, Cal. 

^chwerin & Co., Martin, 
Mining Engineers and Geologists. 

25 Broad Street, New York. 

Telephone 6864 Broad. 

gtebbins, Elwyn W., 

Mining Engineer. 

819 Mills Bldg.. San Francisco, ('al. 

painsford, Ralph S., 
* Mining Engineer. 

Care Argonaut Mining Co., 

Jack.son, Amador Co., Cal. 

Scotland, Peter B., 
^ Mining Engineer. 

Mine Superintendent, 
The Arizona Copper Company, Ltd., 

Clifton, Arizona. 

gtrauss, Lester W., 
Engineer of Mines. 

Apai-tado 1227, f.lma. Pern. 

Cable Address: '‘lieRtra.” Lima. Code: Bedford-McNeill 

pakowsky, Victor, 
Mining Engineer. 

Sellwood Buiding, - . - Duluth, Minn. 

Code: Bedford-McNeill. 

^ears, Stanley C., 
Mining Engineer. 

General Manager, Utah-Apex Mining Co. 

Bingham Canyon, Utah. 

gnssman, Otto, PH. D., 
Mining Engineer, 

52 Broadway, 620-621 Judge Bldg., 

New York. Salt Lake City, Utah. 

paymond, Rossiter W., 

Mining Engineer and Metallurgist, 

29 West 3fltli Street. New York. 

gharpless, Frederick F., 
Mining Engineer. 

52 Broadway, New York. 
Cable Address: <‘PreMharp.” 

Cymmes, Whitman, 
^ Mining Engineer. 
Supt. United Comstock Pumping Association. 

Supt. Mexican Mine, etc. 
Virginia City, Nevada. 

pichards, Robert H., 
Ore Dressing 

Makes careful concentrating tests for the 
design of flow sheets for difficult ores. 

491 Boylston St.. Re.-^ton. Mass. 

^haw, S. F., 
Mining Engineer. 

Supt. American Smelting & Refining Co., 
Cbarcas, San Luis Potosi, Mexico. 

"yTiayer, B. B., 

Mining Engineer, 

42 Broadway, New York, N. Y. 

P. OB r. Kiokbtt*, R. M., Pli.D. John H. Hanih. K.M., rti.D. 

picketts & Banks, 
* ^ Mining Metallurgical and 

Chemical Engineers. 
(See Page 55) 80 Maiden lane. New York. 

Qhockley, W. H., 
^ Mining Enqinber. 

Care of National Safe Deposit. 
1 Queen Victoria St.. London, E. C.. England. 

Cable .Address: "Shavsha ” 

'T'homas, Kirby, 
* ' Mining Engineer. 

Examination Valuation of Mining Properties. 
20 Broad St.. Suite 1017, Annex. New York 

Cable Address; “Klrthom” New York. Code: Bedforcl-MoNeill. 

piordan, D. M., 
Consulting Engineer. 

Mining Investigations especially carefully 
made for responsible intenning investors. 

165 Broadway. New York City. 

ghoemaker, G. M., MembeV f i. m e 

Manager Virginia Lee Company. 

Pennington Gap, Va. 

■yburston, E. Coppee, 
Care A. Goerz & Co., 

Pinners Hall. Austin Friars, 

London. E. C.. England. 

pitter, Etienne A., 

Mining Engineer and Geologist, 
Colorado Springs, Colo. 

gimonds & Burns, 

Mining Engineers, 

55 Liberty Street. New York 

'yimmons, Colin, 
Mining Engineer. 

4819 Bradley Ave., 

Los Angeles, Calif. 

Pobe, Lucien S., 

Hydraulics and Dredging. 

Ruby, Alaska 

FBANKUN W. SMITH. RALPH A .ilEMEMER. 

gmith & Ziesemer, * 
Consulting Mining Engineers. 

Bedrord-HcNeiii Code. Bisbee, Arizona. 

yumer, H. W., 
Mining Engineer. 

708 Mills Bldg., San Francisco, Cal. 
Codea: Bedford-McNeill, McNeill 1008. rable: Latite. 
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^an Law, Carlos W., 
UlNINQ EncuNEEK. 

Pachuca, Hgo. Mexico, 
Care of Cia Heal del Monte y Pacbuca. 

^^estervell, William Young, 
Consulting Mining Engineer 

17 Madison Ave., fMadison Sq. E) New York. 
Cable Addrest; •‘CMewot,” N.T. McNelll’t Code. 

'^^orcester, S. A., 
Mechanical Mining Engineer. 

Mill Tests, Design, Construction, Manage¬ 
ment, Special Ore-handling Plants. 

Victor. Colorado. 

pillars, Jesse Raymond, 

Mining Engineer and Oeologisi'. 

Great Falls, Montana. 

'^heeler, H. A.. 
Mining Engineer, 

510 Pine Street, St. Louis, Mo- 
Cable: “Wah,” St. Ixiuis. 

Y^right, Louis A., 
Mining Engineer. 

813 Hills Bldg., El Paso, Texas. 
Code: Bedford-McNeill. 

V^alker, T. L„ 

Geologist. 

Reports on Molybdenum and Tungsten 
Properties. 

University of Toronto. Toronto, ('anada 

a B. WHITWELL. E. M. E. L. S. WRAMPELEEIER, E M. 

'^I^hitwell & Wrampelmeier, 
Mining Engineers. 

Nevada City, Calif. 

Pope, 
Mining Engineer, 

165 Broadway, New York. 
Code: Beilford-McNeill . 

V^atson, R. B., 
Consulting Mining Engi.neeb. 

165 Broadway, New York. 
Gen. Mgr. NipLssiiig Mining Co., Ltd., Cobalt, 

and La Bose Mines, l.td.. Cobalt. 

'^^^iard, Edward S., 

Mining and Metallurgical Engineer. 

422 Boston Building, Denver, Colorado. 

Young, Frederick E., 
Mining Engineer. 

Examination and Valuation of Mines. 
Underground and Surface Geologic Surveys. 
Development Directed. Organization of Sys¬ 
tematic Records of Mining Opeiatioiis. 
603-4 Say ward Bldg., Victoria, B. C. 
Cable "Feyeng”, Victoria, B.C. P.O. Box 782. 

^^atson, William, E. M., M. E. 
Mining Engineer. 

Address Boom 412, 52 Wall Street. 
New York City. 

w. a. 
Mining Engineer, 

367 South Bonnie Brae Street, 
Los Angeles. Cal. 

■^elsh, Norval j., 
Mimvg Engineer. 

General Manager Mexican Mhien Development Co.^ 
Jarilla (’opiier Syiuib ate, Inr. Toltec Club. 

Bedford-McNeill Code, K1 Paao^ Texaa. 

^^ilmot, H. C., 
Mining Engineer, 

Care of Colorado Mining Company, 
Aroroy, Masbate, P. I. 

^alinski, Edward R., 
Mining Engineer. 

607 Newboiise Building. Salt Lake City. 
Examination.CeoloEical Mapping,Development. 

'^I^enstrom, Olol, 
Mining Engineer, 

53 State St.. Boston, Mass. 
Cable: Oiavo. Cale: Bedford-McNeill. 

''^^iseman, Philip, 
Mining Engineer, 

1007 Central Building, Los Angeles, Cal. 
Cable: ^Pllwiaenian.** 

Net Advertising Rates for Cards in 
This Directory 

i INCH, 52 Times, S .75 an issue 
1 INCH, 52 “ $1 30 " 

A cof jr of puch issue in which the card appears is Incloded. 

'1X7HEN anyone wants the professional services of a mining engineer, 
^ ^ he looks in this Directory. That’s why it pays to be here. 

[E MERRICK CONVEYOR 
WEIGHTOMETERS. An 
automatic Continuous Scale for 
use on Belt, Bucket and Pan 

Conveyors, of simple mechanical con¬ 
struction that makes it appeal to your 
mill operating force. Write for catalog. ’ 

THE MERRICK SCALE &MFG. CO. 
213 MADISON STREET 

PASSAIC, N. J. 

Ball Bearing Belt;Carrier for Flat Belt 

Belt Conveyers Equipped With 

Jeffrey Ball Bearing Belt Carriers 

require minimum power and attention and 
guarantee exceptionally light running. 

The ball bearings used are fully protected from 
dirt or grit, and in some instances have run for 
several years without the original package of 
grease b«ing renewed. 

You will find it to your advantage to thoroughly 
investigate the merits of these carriers, and let 
us plan a conveying system to meet your re¬ 
quirements. 

Write OUT nearest Branch Office for Caldtoi 

Jeffrey Mfg. Co., Columbus, 0. 
NEW YORK 
BOSTON 
PHILADELPHIA 

PITTSBURGH BIRMINGHAM DENVER 
CHARLESTON. W. VA. CHICAGO SEATTLE 
ATLANTA, GA. ST. LOUIS MONTREAL 

12-28-12 
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DIRECTORYASSAYERS CHEMISTS 

Deities & Bardwell, 
CosTou Assaybbs and Chemists. 

158 South West Temple St- 
Salt lAke City, Utah. 

(A. F. Bardwell. Successor) 

Burlingame & Co., EL £., 
Establised 1866. 

Assayers and Chemists, 
Dealers in Gold and Silver Bullion, 

1736 Lawrence St.. Denver, Colorado 

Durton, Howard £., 
^ Assayrr and Chemist. 

Ill E. Fourth St., Leadville. Colorado. 
Specimen Prices: Gold, 59c.: Odd and SiWer, 76c.; Odd) 

Silver and Lead, $1; Gold, Silver and Copper, $1.60. 

C^ritchett & Ferguson, 
(Successors to Hughes and Critchett) 

.\S8AVERS AND CHEMISTS. 
Umpire and Control a Specialty. 

El Paso. Tex. 

ply £., Dover Laboratory, 
Assayer and Chemist. 

53-55 E. McFarlan St., Dover, New Jersey. 
Fees: Gold 66c.; Stiver 45c., Copper $1.00. Iron Ores, etc., 

Iron $1.00: Phosphorus $1.60: Sulphur $1.76. 

palkenburg & Laucks, 
Chemists. Assayers, Metallurgists. 

Ore Testing on Car Load Lots of Ore. 
Vancouver, B. C. Seattle, Wash. 

pjanks. Abbot A., 
* * Control and Umpire Assays 

Ore Shippers’ Agent, Analyses of Ores, 
Minerals, Etc. 

630 Sacramento St., San Franci.'sco, Cal. 

Indiana Laboratories Co., The 
* Will represent you on Weighing, Samp¬ 
ling. and Assaying of Car Lots in Chicago 
Switching District. 

Hammond, Indiana. 

James Co., Geo. A., 
Assayers, Chemists and Cement Testers, 

28-32 Belden Place (off Bush, near Kearney), 
San Francisco, Cal. 

J^yle & Co., T. D., 
Assayers and Chemists. 

Samples by .Mail Receive Prompt Attention. 
•VIill Tests of All Kinds. 

P.O. Box 626, Ijeadville, Ciolo. Telephone 22. 

J^eonard & Root, 

Assayers and Chemists, 

1744 Broadway, Denver, Colorado. 

Qfficer & Co., R. H., 
Assayers and Chemists. 

169 South West Temple St., 
Salt Lake City, Utah. 

Qundberg, Gustave, 
Metallurgical Chemist. 

The Leading Assayer of Mexico City. 
22 Years of Experience in North and ^uth 
America. Av. Independencia 18, Mexico City. 

Union Assay Office, Inc., 

Assayers and Chemists. 

Box 1446, Salt Lake City. Utah. 

'^^ood & Co., Henry £., 
.\S8AYE1'. 

Ore tested in carload lots. Write for Circulars. 
1734 Arapahoe St., Denver, Ckilo. 

Briquetting Machinery 
CONVERT YOUR FINES 
INTO LUMP ORE. 

Chisholm, Boyd A. White Company 
Chicago, Illinois, U. S. A. 

NICKEL 
FOR 

NICKEL STEEL 
The Addition Of 
Nickel To Steel 

Increases the proportional Elastic Limit. 

Adds to the ductility of the SteJl. 

Increases its resistance to Compression. 

Increases its resistance to Abrasion. 

Increases its resistance to Shock. 

Increases its Toughness. 

The International Nickel Co. 
Nickel Refiners 

43 Exchange Place New York 

Co Go Hussey & Co., Pittsburgh, Pa. 

Copper Rolling Mills 
Sheets, Rolls and Plates. Soldering Coppers, Rivets. 

Conductor Pipe. Trough Elbows, Shoes, Etc. 
Large Stocks. Immediate ShipmenL 

Gilbert Wood Split Pulleys 
Represent the product of 20 years’ 
experience and detail improvement. 

Oapff o/Ifew UluMrated Catalog oh rtquett. Manufactured by 

Saginaw Manufacturing Company, 
Saginaw, Mich., U. S. A. 

Mew York Brenrh, 88 Warren St; Chlcso Branch, lOS-109 N. Canal SL 
Salea Agenclea In all the Trlnclpal Cltlea. 

Are You Confronted With A Difficult Ore-Separating Problem? 

THE WETHERILL MAGNETIC 
SEPARATING PROCESS 

MAY PROVE THE SOLUTION. 
Write for Illustrated Pamphlet and Information to 

THE STEARNS-ROGER MANUFACTURING CO., Denver, Colo. 
Manufacturing and Sales Agents for the United States. 

Complex Zinc Ores 
Successfully treated, without roasting, 
by the Huff Electrostatic Separator. 
Save your gold, silver, lead, copper and 
iron values in your zinc middlings and 
make your zinc salable at any smelter. 

For full information, write to 

The American Zinc Ore Separating Company 

1218 Foster Building Denver, Colorado 
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Refractories 
And Furnaces 

Handbook of 
Mining Details 

By F. T. HARVARD, E.M., Consulting 
Metallurgist, Goldsmith Bros.; Assoc. Prof. 

of Metallurgy, University of Wisconsin. 
356 pages, 6x9, fully Ulus., $4.00 (175) 7iet, 

postpaid. 
Based on a long experience in charge of 

furnaces in Germany, England and the 
United States. 

Covers fully the preparation, properties, 
etc., of furnace materials. 

Brings together all of the scattered data. 
Describes in detail the refractories for all 

classes of metallurgical practice. 
CONTENTS—Classification of Refractory Materials. II.—The Re¬ 

lation Between Slags and Refractory Vessels and Linings. III.—^The 
Preparation of the Silicious Refractories. IV.—The Preparation of the 
Refractoiy Clays. V.—The Preparation of the Basic and Neutral Re¬ 
fractories. VI.—The Use of Refractory Materials in the Metallurgy of 
Iron and Steel. VII.—Refractories Used in the Metallurgy of Copper. 
VIII.—Refractories Used in the Metallur^ of Lead and Silver and in 
General Metallurgical Practice. IX.—The Refractories Used in the Chem¬ 
ical and Electro-Metallurgical Industries. X.—Some Instances of .\p- 
plication of Common and Refractory Bricks in Industrial Furnaces. 
XL—Directions in Constructing Furnaces. XII.—Refractory Hollow 
Ware. XIII.—Testing of Refractoiy Products and Refractory Raw 
Materials. XIV.—The Thermo-Physical Properties of Furnace Materials. 
XV. —Heat Measurements in the Aletallurgical and Ceramic Industry. 
XVI. —The Preparation of Common Brick. 

Nearly 400 pages, 6x9, fully illustrated, $4.00 
(175) net, postpaid. Compiled by the Editors 
of The Engineering and Mining Journal. 

For years the brainy men in the field 
have contributed to The Engineering and 
Mining Journal, short accounts of their 
best practical methods—every kink, every 
money and labor saving device, every short 
cut. 

We never saw in one book so much useful, 
practical data for the man in mining and 
milling as is collected in this book. 

It is the essence of the best practical ma¬ 
terial published in recent years by The En¬ 
gineering and Mining Journal. 

THESE ARE THE MAIN HEADINGS ONLY 

I.-^-General Notes. II.—Explosives. III.—Rock Drills. IV.—Shaft 
Work. V.—Driving Adits and Drifts. VI.—Sloping. VII.—Head¬ 
frames, Chutes, Pockets, Etc. VTII.—Hoisting and Transportation. IX. 
—Skms, Ca^s, Cars and Buckets. X.—Safety Appliances for Hoisting, 
and Tramming. XI.—Pumping and Draining. Xll.—Ventilation and 
Compressed Air. 

Sauveur—Metallography of Iron and Steel 
By ALBERT SAUVEUR, Professor of Metallurgy and M etallography in Harvard University. 

402 pages, 7jxl0^, 366 illustrations, $6.00 (255) net, postpaid. 
A distinctive, practical treatise. 
It has met with much favor and a wide sale. 
It is the first comprehensive book. 
Twenty years ago metallography was practically unknown. Its growth and its importance today are 

fully covered in Prof. Sauveur’s book. It condenses the whole subject into a useful, practical book. Gives 
no space to ill-founded and speculative theories. 

Greenawalt—Hydrometallurgy of Copper 
By WM. E. GREENAWALT, C.E-, B.S. Engineer, Metallurgist. 505 pages, 6x9, 112 illustrations, 

$5.00 (2Is) net, postpaid. 
A book that has elicited the highest praise from specialists. Stuart Crosdale in Engineering News:— 
“Much needed and deserves a place among the metallurgical classics.” 
“It is well arranged and written in a clear concise manner.” 
The full story, in practical definite form, of this important phase of modern copper metallurgy. 

CX)NTENTS—I.—Preparation of the Ore. II.—Fuel. III.—Oxidizing 
Roasting. IV.—Chloridizing Roasting. V.—Pyrometry. VI.—Roa-st- 
ing Furnaces. VII.—^Typical Examples of Roasting;. VlII.—Properties 
and Solubilities of Copper. IX.—Hydrometallurgical Processes. X.— 
Chemical Alkali Processes. XI.—Copper Precipitants. XII.—Electro¬ 
lytic Processes. XIII.—Extraction of Precious Metals from Copper Ores. from Copper Ores. 

XIV.—Treatment of Zinciferous Copper Ores. XV.—Treatment of Cop¬ 
per-Nickel Ore and Matte. XVI.—-Precipitation of Copper from Mine 
Waters. XVII.—Rehni^ of Copijer Precipitate. XVIII.—Copper Sul- ehate. Blue Stone. XlXl—Apparatus and Appliances. Xx.—Power 

•ata. XXL—Economic Considerations. 

Send for the 

New Catalogue 0/ Engineering Boo^s. Over 600 Bool^s. 

McGraw-Hill Books May Be Seen At 

Booton—Old Comer Book Store. 
Chicago—A. C. McClurg & Co. 
DenTer—Kendrick-Bellamy Co. 
Philadelphia—Philadelphia Bixik Co. 
San Francisco—Mining & Scientific 

Press. 
Sea'tie—Ivowman A Hanford Co. 

McGraw-Hill Book Co. 
239 West 39tli Street, New York 

LoadoB, 6 BoBverie St, L C Unter deo Liodea 31, Bcrin 
Publishers of Books for 

The Engineering and Mining Journal 

Return Privilege Guarantee. 

When cash accompanies an order for 
McGraw-Hill books the purchaser 
may, within five days of receipt of 
the books, return any or all of his 
purchase for any reason whatsoever, 
and his money will be refunded 
promptly and without question. 
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THE 

American Metal Co., Ltd. 

52 Broadway, NEW YORK 

1411 Third National Bank Bldg., 825 A. C. Foster Bldg., 
ST. LOUIS DENVER 

Buyers of 

Gold, Silver, Lead, Zinc, 
and Copper Ores, Copper 

Matte, Copper Bullion 
and Lead Bullion 

European & Mexican Representatives: 

Henry R. Merton, & Co., Ltd., London. 
Metallgesellschaft, Frankfort-on-the-Main. 

Compania de Minerales y Metales, 
Mexico City and Monterey. 

Beer, Sondheimer & Co. 

Sole Agents of 

National Zinc Company 
Works at Bartlesville, Oklah ma 

Metals 

Mattes 

Bullion 

Ores 

New York Office, 42 Broadway 
Western Office, Salt Lake City, Utah 

1101 Newhouse Bldg. 

United States Smelting 
Refining & Mining Company 

55 Congress Street, Boston, U. S. A. 

United States Smelting Company 
Custom Lead and Copper Smelter at Midvale, Utah. Address Salt Lake City, Utah. 

Needles Mining & Smelting Company 
Custom Lead and Copper Sme'iter and Custom Lead and Zinc Concentrator at Needles, Cal. Ad¬ 
dress Needles, Cal., and W. P. Storey Building, Los Angeles, Cal. 

Gold Road Mines Company 
Custom Cyanide Mill, Gold Road, Arizona. 

Mammoth Copper Mining Company 
Custom Copper Smelter at Kennett, Cal. Address Kennett, Cal. 

United States Metals Refining Company 
Custom Copper Smelter and Electrolytic Copper Refinery at Chrome, N. J.; Custom Electrol3rtic i 
Lead Refinery at Grasselli, Ind. Address 42 Broadway, New York City, N. Y. 

Gia de Real del Monte 
Mines and Mills at Pachuca, and Real del Monte, Mexico. Address, Pachuca, Hildalgo, Mexico. ■ 

International Metals Selling Company 
42 Broadway, New York City. 

United States S. R. & M. Exploration Company 
55 Congress St., Boston, 42 Broadway, N. Y. 411 Mutual, Mexico, D. F., Newhouse Bldg., Salt 
Lake City, Utah, 1303 Hoge Bldg., Seattle, Wash., W. P. Storey Bldg., Los Angeles, Cal. 

Buyers of 

Ores, Matte And Furnace Products 
Refiners of 

Blister Copper And Lead Bullion 
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L. VOOELSTEIN ARONHIRSCH E. O. HOTHOIM 
Special Partner 

L. VOGELSTEIN & COMPANY, 
42 BROADWAY, NEW YORK 

AOSMTS FOR Aron Hirsch & Sohn, Halberstadt, Germany 
GENERAL AGENTS FOR SELLING AGENTS FOR 

United States Metal Refining Co. American Zinc, Lead & Smelting Go.' 
Chrome, N. J. Grasselli, Ind. ' Caney and Dearing, Kansas 

Copper, Argentiferous and Auriferous Copper, Mattes and Bullion, Lead, Tin, Antimony, Spelter 

Attractive Terms Offered for 

GOLD SILICIOUS ORES 
The Mountain Copper Co., Ltd. 

150 Pine Street San Francisco, CaL 

St. Joseph Lead Company 

Pig Lead 
5 Nassau Street, New York 

Established 1881 

Irvington Smelting 

£i Refining Works 
Formerly Glorienx Smelting & Refining Workr 

Buyers, Smelters and Refiners of 

Gold, Silver, Lead, Copper and Platinmn 

Ores, Sweeps and Bullion 

Manufacturers of Copper Sulphate 

Irvington, New Jersey 
Lehigh Valley R. R. connection. 

New York Office, . 
CHARLES ENGELHARD, Hudson Term. Bldgs., SO Chureb 8^ 

American Smelting & Refining Co. 
BUYERS OF 

GOLD, SILVER, LEAD AND COPPER ORES, 
MATTES, BULLION AND FURNACE PRODUCTS. 

REFINERS OF 

GOLD, SILVER, LEAD AND COPPER 

Manufacturers of COPPEIR SULPHATE 

•DANIEL GUGGENHEIM - - - President 

BARTON SEWELL - - - - Vice-President 

EDWARD BRUSH Vice-Pres. and Asst, to Pres. 

S. W. ECCLES Vice-Pres. in charge of Traffic 

W. E. MERRISS.Secretary 

GENERAL OFRCES: 

165 Broadway, New York City 
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THE BROWNHOIST LOCOMOTIVE CRANE 
will handle your material at a low figure 

whether it be ore, coal, limestone, coke, sulphur, earth or any loose material. And 
this can be done by one man, the crane operator. It is being used by mines and 
mills in all sections of the country. 

Have you ever considered 
using a locomotive crane? 

' The many handling problems 
jilt around your plant require some 

^ hoisting and conveying 
j 11 machinery. In the maiority of 

cases, the locomotive crane is the 
best machine for this work. Other 
mines and mills are using this crane 
and they will tell you what it can 
do. Ask the man who has one. 

Our catalog shows who is using this 
crane and how used. Seridfor iL 

Cov 
Ohio 

Pittsburgh 
Chicago San Francisco 

MAGNETIC CONCENTRATION 

We design 
Concentrating 
Plants for all 
classes of Low 

Grade Iron Ores 

Grondal 

Magnetic Separator 

THEAMERICAN, 
/AsOCHORCHSr! 

RONDAL 
NEW YORK 
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TANKS AND PIPE 
Made of California Redwood or Douglas Fir 

CYANIDE PLANTS 
We make a specialty of machine banded wood pipe for mines and city systems—it does not 
corroae—is easily transported and laid—pre?sures up to 400 ft. dead. 

ZINC LATHES—CLASSIFIERS 
AUTOMATIC DISTRIBUTERS 

Address nearest office for catalog or information 

PACIFIC TANK & PIPE COMPANY 
318 Market St., San Francisco; Kenton Sta.,Portland,Ore.; Equitable Bk.Bldg., Los Angeles 

Succeeding; National Woo<l Pipe Co. - Pacific Tank Company 

Jenkins ’96 Sheet Packing 

Quality Proof No, 3:—ELASTICITY 

Broderick & Bascom Rope Company 
809 N. Main Street, St. Louis, Mo. 

Branches—Seattle, New York 

Tightly Packs all kinds of Steam Flange Joints. Very 
little time is required in applying it, and when joint has 
been made it will last for years without further attention. 
Its lasting qualities save the owner from loss of steam, and 
secure for the engineer immunity from the trouble and 
vexation of leaky joints. 

Made in sheets, different thicknesses; and 
also in gaskets cut to any size or shape. 

New York Boston Jenkins Bros. Philadelphia Chicago 
All Genuine Bears the Trade Mark 

Mining Service is no place for “dead” rope. It pays to get 

**Yellow Strand.” Write today for prices and Catalog No.7. 

Elasticity is the very life of wire rope. 

Without it, the rope is inert—dead—without 
power to contract after being stretched. 

It stretches with every strain—and stays stretched. 
And every stretch brings it closer to the limit of its 

stretching ability. 

That point is soon reached—the rope breaks— 
and great is the cost thereof. 

Size for size, strength for strength. Yellow Strand 
is the most elastic steel rope in all the world. It 

stretches and recovers, stretches and recovers, 
indefinitely, almost like new, live rubber. 

The great—and continued—use of Yellow Strand 
in Logging and on the soil unloaders at Panama is 
proof positive that elasticity is one of its most 
prominent qualities. “Dead” rope has absolutely no 
place in either of these uses, because nowhere else is 
greater demand made upon the elasticity of the rope. 

One trial of Yehow Strand will prove its elasticity 
—and economy—to you. 

Will you make that trial now? 
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122 So. Michigan Avenue o Illinois 
BinnlnKliam Ala. Butte, Mont. Denver, Colo. Joplin, Mo. 

Cobalt, Ont. El Paso Knoxville 
London 
Nelson, B. C. St. Louis 

Sydney N. S. W. 
Spokane 

A Year Of Great 
Sullivan Drill Prog 

In no year since 
Sullivan Rock Drills 
were introduced, 
have there been so 
many and such im¬ 
portant advances in 
design, in manu¬ 
facturing processes, 
and therefore in 
service value to the 
user. 

The “Lightweight” 
and the “Water Drill” 
are two examples of 
successful vSullivan 
1912 models. 

The whole range of 
Sullivan Drills has 
been renewed, and as 
the old Sullivan Drills 
were better than com¬ 
peting machines, so are 
the new Sullivans 
better — faster, more 
economical, than the 
old. 

Bulletins—266. 

Hammer Drills 

Diamond Drills 

Air Compressors 

Hoisting Plants 

V 




