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carriers must stand the gaff and operate ^ 
successfully under adverse conditions. 
It is a great satisfaction to be equipped uniform Tension on Beit, 
with S-A Unit Carriers, for with these sturdy supporting rollers 
there is the assurance of uninterrupted service with a low cost of 
maintenance. 

The remarkable record of the Unit Carrier can be attributed to the 
superior design as developed by S-A engineers. The mechanical prin¬ 
ciples involved are recognized by engineers as correct and sound. 
The excellent service rendered by these carriers in various industrial 
fields is their everlasting endorsement. 

Unit Carriers are of all-steel construction. The ball bearings are 
responsible for the easy-turning, power-saving qualities so notably 
characteristic of the Unit Carrier. 

Stephens-Adamson Mfg. Co. Aurora, Illinois 
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The Merits and Demerits of the 
Mining Law Bill 

HE BILL for a revised mining law, introduced by 
Representative Arentz, of Nevada, and which has 

been drafted by a committee of engineers selected by 
the Bureau of Mines, should be considered very carefully 
by our readers. It abolishes extralateral rights for all 
mining claims to be located in the future; it substitutes 
for the extralateral rights of such claims, vertical 
boundary lines; it removes the necessity of a real or 
faked discovery before filing a claim; it makes the form 
of the claim square, instead of oblong-rectangular, or 
oblong-rhomboid, as at present. There is nothing new 
about these proposals to experienced mining men. It 
is the old Spanish law, with which they are familiar, 
especially through experience in Mexico; it has been 
abundantly tested and found good. There is no use in 
arguing about that, to those whose experience has been 
broad. It is a better law than our existing mining law 
of the United States. Everybody agrees to that; and 
the propositions are, therefore, not only simple but tried. 

There are some minor things in the bill that are not 
so evidently advisable: For example, the stipulation 
that the lines of claims be surveyed in conformity to the 
existing lines of public land surveys; and that on public 
lands the claims shall be a regular subdivision of the 
land-office divisions—that is, shall be a regular “forty” 
of a regularly surveyed section in a regularly surveyed 
township. So we interpret the proposed law; and it is 
certainly a mistaken provision. There is no adequate 
and natural reason why it should do so. 

When a prospector makes a discovery of ore—there 
will always be in most cases a real discovery—he should 
be allowed to stake his claim, so that his forty acres 
will be advantageously selected with reference to his 
deposit, because he will not wish to hold any useless 
ground on which to pay the costs. He may, under the 
new law, find ore on the line between two “forties,” in 
which case he will have to take up both forties, or 
eighty acres, equivalent to four claims of the present 
size, in order to hold his one find; or if he should find 
ore on or near a “quarter corner” he would have to 
take up four claims, or 160 acres, equal to eight present 
claims, to hold his find. 

Moreover, the requirement of the proposed law in¬ 
volves this, that before legally staking a claim in a 
surveyed region, the prospector must ascertain the lines 
and monuments of the land survey. Those of us who are 
familiar with the mountains and desert know that as a 
practical matter these monuments and lines in many 
cases do not exist; they may be found only in the maps 
in the land office. It would require not only a surveyor, 
but a detective, and finally a research into the checkered 
annals of land surveying practice and dead-and-gone 
governmental graft, before the prospector could drive 
his stakes and establish a legal right. 

Senator Pittman, we hear, has observed that the new 

law has been drafted “very carelessly”—an observation 
that strikes rather humorously those who know the 
years the committee has put upon it. But it is this 
unfortunate provision as to survey and location which 
is attracting the unfavorable attention of the prospec¬ 
tors and miners of the West, and which is giving, 
colloquially speaking, a “black eye” to the whole of this 
otherwise plainly meritorious and desirable piece of 
legislation. This feature must be eliminated. We can¬ 
not understand how it could have been allowed to 
slip in. 

The membership of the Mining and Metallurgical 
Society of America, in which the present movement 
started, voted in 1916 in favor of the vertical boundary 
lines, the abolition of the necessity for a discovery, and 
the square claim, but voted distinctly against the 
proposition that the mining claim should be located to 
conform to a regular subdivision of the public land 
surveys. The committee would have done well to have 
heeded this referendum, as is now evident. 

As for us, we hope the bill will be amended as to its 
objectionable features, and pass. It should be strongly 
supported, as to its main proposals. The law will not, 
of course, take away rights from any of the existing 
claims. 

Conditions in Mexico 
Recent travelers in Mexico take a soberly 

L optimistic view of the situation there. The country 
has been immensely impoverished and reduced as the 
result of the years of turmoil, but there is left a great 
distaste and weariness of war. The country is quiet, 
Villa tills his vast ranch, the reward of the wicked. 
Mining activity is increasing a little here and there. 
There is a growing tendency to gamble upon a long- 
continued period of peace and a return of government. 
Yet the country has far to go before being even as far 
along as was the old Mexico of Porfirio Diaz. The rail¬ 
roads are largely stripped of rolling stock. Many of the 
large companies have to purchase and bring in their 
own freight cars in order to move their ore. The gov¬ 
ernment, which owns and operates the railways, provides 
the engines and the train crews, and the company the 
cars, which when dumped are returned empty to the 
owning company. 

The Passing of Bolshevism in Mexico 
HE MEXICAN CHARACTER has naturally been 
affected by the stirring events of the last decade. 

Political doctrines, scaling all the way in liberality 
down to Bolshevism, have been fed on and assimilated, 
or left undigested, by the populace. The old-time 
servility of the peon is largely extinct. There was a 
period when the opposite extreme was sometimes 
reached. A mine operator of our acquaintance caught 
a Mexican stealing ore, and haled him before a judge. 
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At this period the judge was inclined to take the view 
of the peon, that, being a free citizen of Mexico, he had 
a right to help himself to ore in the mine in which 
he worked. Did not the mines belong to the miners, 
more than to anyone else? Whereupon the mine oper¬ 
ator waxed wroth, indignant, and wordy; and the judge 
promptly fined him for contempt of court, with imprison¬ 
ment as an alternative. So the ore thief went without 
punishment, and the mine operator was punished. But 
the pendulum has swung back from this extreme, and 
Bolshevism is a dead issue in Mexico, as it is all over 
the world. 

How To Get Back to Hard Money 
OME WHO HAVE LIVED through the vicissitudes 
of Mexico during the last few years, and studied her 

economic and fiscal conditions, feel that they have some 
precedent for predicting what may happen to the cur¬ 
rency of Austria and Germany and the countries of 
eastern Europe. In Mexico there was flood after flood 
of paper money, growing,, as was inevitable, cheaper 
and cheaper, more and more worthless, as it became 
more and more hopelessly remote from any solid under¬ 
lying security. Finally a revulsion seized the people, 
running more or less, simultaneously throughout the 
nation. They would not bother further with the truck. 
There were severe legal penalties against refusing to 
receive the paper currency as legal tender; but the 
revulsion and the refusal to accept it were so widespread 
that the law was inoperative from the reason of the 
broad nature of the movement and the attitude of the 
population. 

The paper dollars were repudiated, not by the govern¬ 
ment but by the people. They would take only hard 
money—silver or gold. So, with the swiftness of a 
revolutionary tnovement, and without any governmental 
action, the nation, almost overnight, speaking figura¬ 
tively, changed from paper to gold and silver; and 
today in Mexico only gold and silver are used as money. 
Thus a new economic and monetary law, a sequel to the 
oft-quoted law of Gresham, was evidenced. Gresham’s 
law, as we remember, was that in times of depreciated 
and varying currency, the cheap money drives out the 
good. In France, for example, the paper money has 
driven out the silver coins, which have disappeared— 
sold into Switzerland or England or hoarded. But the 
new law as displayed in Mexico (and not alone there) 
is that at a certain stage of cheapness, when the cheap 
money becomes practically worthless, the good money 
drives it out. So all the mining and other enterprises in 
Mexico now are compelled to pay their wages only in 
solid coin. 

Such an event is accordingly predicted by these 
observers for certain countries in Europe. In Russia 
and in Austria the revulsion would appear to be over¬ 
due; and such a happening in Germany would provide 
an avenue back to sound money not contemplated by 
economists. The revaluation of the mark or the repudia¬ 
tion of paper currency by the government are the prob¬ 
abilities contemplated by many financiers; and either 
avenue is a repudiation. But, if the people should drop 
their paper rolls, as worthless, into the gutter, and trade 
only with something else, the government would be saved 
the trouble of solving the puzzle and the paper marks 
would have the same status as Confederate currency, 
now valued solely as a historic curiosity of our Civil 
War period, has with us. 

Drill-Hole Results and Gold- 
Dredge Recovery 

HE DIFFERENCE between expectation, as deter¬ 
mined by preliminary examination, and recovery, as 

attained by a given plant and equipment, is a subject of 
considerable interest not alone to engineers but also 
to financiers and others who put their money into 
mining enterprises. There is a well-justified belief that 
in the great majority of examples, where the deposit 
in question is accessible at a sufficient number of places, 
a thorough preliminary examination by experienced en¬ 
gineers reduces the difference between expectation and 
actual recovery to a comparatively narrow margin. As 
the number of places examined in a single deposit be¬ 
comes smaller, the element of uncertainty becomes 
greater. There thus can be placed a limit predicated on 
the degree of accessibility to the accuracy of the results 
obtained in the examination. This limit will vary with 
different types of deposits and with the vagaries of 
individual deposits. 

Charles W. Gardner presents a review on pp. 646-649 
of this issue of the differences that arise in gold-dredg¬ 
ing practice between expectation and recovery. It is a 
valuable contribution in that it cites a number of ex¬ 
amples where the recovery is less than anticipated, 
others where it is greater, and some where it is ap¬ 
proximately the same. The method of examination of 
dredging ground is usually by bore holes of relatively 
small diameter, spaced at considerable intervals. In 
some instances shafts are sunk to bedrock to check the 
results of the bore holes. 

It is impossible to escape the conclusion, after a study 
of Mr. Gardner’s examples, that the method of depend¬ 
ing upon bore holes is not universally applicable to such 
deposits, and with this conclusion most engineers will 
agree. Just where to draw the line is the hard ques¬ 
tion. What deposits can be safely drilled? What de¬ 
posits must be examined by other methods? 

Mr. Gardner does not analyze individual cases, nor is 
the accompanying information sufficient to enable a 
reader to analyze them for himself. He discusses the 
factor used in calculating the value per cubic yard and 
points out the importance of the personal equation. He 
leaves us with the idea that there is a large element of 
uncertainty, but does not definitely tell us why. 

In the discussion which followed Mr. Gardner’s paper 
at the California Gold Dredge Operators’ meeting at 
Natoma, on Sept. 27, R. G. Smith, engineer with the 
Natoma Company of California, suggested that the gold 
dredge was not doing its work and that part of the 
difference should be laid to the failure of the dredge 
in some instances to secure a high recovery of the gold 
actually present. Thus a reduction factor, personal 
equation, and the dredge itself received the blame. All, 
no doubt, are concerned in the problem. We should like 
to see them discussed in the light of carefully studied 
examples. 

At the Nevada meeting of the dredge operators, Ger¬ 
ald H. Hutton introduced this subject for discussion. 
He advocated the successive placing of groups of drill 
holes and the comparison of the results from the dif¬ 
ferent groups. As soon as sufficiently close agreement 
was obtained, in his opinion, further drilling is unneces¬ 
sary. In computing averages, he suggests that drill 
holes of extremely high values be cancelled with the 
same number of holes extremely low in value, and the 
value content of the ground be derived from the number 



1 

October 22, 1921 ENGINEERING AND Mining Journal 643 

of tests of average or mean value remaining. The first 
suggestion is in principle at least used by many engi¬ 
neers in making preliminary examinations. Usually, 
however, a different method rather than a repetition of 
the one used in the first testing is employed. The sec¬ 
ond suggestion might sometimes apply, but a more defi¬ 
nite reason for such cancellations in specific instances 
should be found. 

It appears to us that the nature of the deposit, 
whether river channel, terrace, or flood plain, would be 
of importance. The physical nature of the gravel, 
whether fine or coarse, loose, compact, or cemented, 
whether charged with water or not, enters into each 
investigation. The presence of clay beds and sand beds 
would also have a bearing. How fine or how coarse are 
the particles of gold, and what is their distribution? 
Is the gold relatively coarse in those instances where 
there is a wide spread between expectation and recov¬ 
ery? On the other hand, where the gold is in a finely 
divided state, and more or less distributed over a con¬ 
siderable depth of bore hole, is the spread between 
expectation and recovery negligible? Do compact 
gravels give close agreement between expectations and 
recovery and do loose gravels increase this? Does the 
sinking of a certain number of shafts in proportion to 
the number of drill holes guard against a wide dis¬ 
crepancy? These questions suggest themselves to us 
as important in reaching a decision as to the reliability 
of the bore-hole method of testing dredging ground. 

Charles Janin, in his excellent treatise on “Gold 
Dredging in the United States,” says: “To assure the 
success of a gold-dredging venture, experience and judg¬ 
ment are requisite to the conduct of every detail of the 
work and pre-eminently in prospecting and examining 
the ground.” He further says: “The reliability of the. 
tests and the accuracy of the average value indicated 
either by drilling or by sinking shafts depend on the 
care taken in prospecting, the number of samples pro¬ 
cured, the location of the holes in relation to the de¬ 
posit, and the experience and ability of the men in 
charge. If these factors -are satisfactory, the estimate 
of the value of the property should require no discount¬ 
ing other than to recognize that the recovery of the 
dredge is always less than the gold content indicated 
by prospecting and that the returns on the investment 
should be enough to compensate for any risks that may 
be taken.” 

We agree with Mr. Janin, but we would like to see 
the discussion of this question extended on more specific 
lines than have as yet appeared. 

Lead and Chewing Gum 
NE OF THE EVILS of the present period of read¬ 
justment in metal markets and prices is the neces¬ 

sary stimulation of new and the resurrection of old 
uses for the metals in an effort to increase their wider 
employment, and aiding consumption in what has been 
a sluggish market. Naturally, the high prices of the 
war period forced, and generally encouraged, the use 
of substitute materials whenever that was possible. 
The attempt of the copper producers, through an or¬ 
ganization formed for the purpose, to delve into the use 
of copper and to popularize its employment is too well 
known to mining engineers to require emphasis here. 
Some of the old uses will return without much persua¬ 
sion, aided by the low price of the metal. Others will 
necessitate the application of stronger methods. 

The predicament of the copper producers is duplicated 
to a greater or smaller extent in the other metal mar¬ 
kets. Occasionally, heartening reports come to us from 
producers that a manufacturer who reluctantly dis¬ 
carded the use of a non-ferrous metal during the war is 
gladly returning to it. A recent illustration is the 
problem that has confronted chewing-gum manufactur¬ 
ers—chewing-gum manufacturers also have their 
troubles—in adequately protecting the slabs of chicle 
from dryness and deterioration. Being considered rela¬ 
tively unimportant or subordinate to war industries, 
chewing-gum factories did not obtain their customary 
supply of lead for foil purposes during the war. Rather 
than allow the populace to go gumless, they generally, 
with one or two exceptions we believe, turned to the use 
of waxed paper in wrapping the individual and collective 
slices. Those of us who occasionally exercise our jaws 
on the rubbery product of Mimusops globosa will recall 
how hard and dry the gum became, despite the paraffined 
cover. We have no doubt that many a gum addict 
changed brands when he discovered that the quality of 
his pet licorice, mint, or wintergreen gum had changed 
in character. Fortunately, one or two manufacturers 
steadfastly adhered to the use of metallic foil, so that a 
comparison was constantly available and some relief 
given from the dry, crackling variety of covering so 
widely used as a substitute during the period of war 
scarcity. 

Now, however, it appears that the gum people are 
again entering the lead market, the metal to be con¬ 
verted into foil, the superiority of which is generally 
admitted, and that the foil business is picking up. Lead 
and tin foils make unexcelled cheap protective coverings 
for a variety of products, from tea to tobacco, and al¬ 
though the consumers of foil were somewhat hard hit by 
their inability to secure all the lead they desired during 
the war, their return to it with relish is one good ex¬ 
ample of the failure of substitutes to measure up to 
expectations. 

It probably is’ not the only example, for our readers 
may be personally familiar, through their own experi¬ 
ence, with the inefficacy of substitutes for copper, lead, 
and zinc. The metals in general gained their pre-war 
positions in industry on merit, and are returning to 
them for similar reasons. It is an encouraging and 
hopeful sign for the non-ferrous mining that this tran¬ 
sition is taking place. 

Flotation Experiments 
ALTER S. MORLEY’S paper on the “Flotation of 
Pyrite,” prepared for the A. 1. M. E., and recently 

mentioned elsewhere in this journal, represents an 
attempt to investigate the limitations of dotation by a 
series of simple synthetic experiments. This is a 
decided advance over the promiscuous work that has 
been published on dotation. The number of variables 
which influence flotation is such that accurate con¬ 
clusions are difficult to draw. Only by the laborious 
method of controlled and known conditions in numerous 
experiments can definite improvement in the knowledge 
of the art be made. 

We hope that Mr. Morley will continue his exper¬ 
iments and investigate the physical and chemical con¬ 
ditions controlling flotation with such thoroughness as 
to permit of their statement in a form immediately 
useful to the practical mill superintendent and other 
workers. 
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What Others Think 

Obtaining Suction in Jigs 
The interesting and timely article by Edward S. 

Wiard covering preliminary roughing by jigs and 
tables calls attention to a phase of the metallurgical 
treatment of low-grade ores which seems to have been 
overlooked too often. The desire for a simple flow sheet 
and “one easy step” in grinding has been the primary 
cause for the forgetting of old-time principles and the 
elimination of such important steps as Mr, Wiard 
describes. 

In Mr. Wiard’s diagram to illustrate the action of 
the grains of gangue and mineral in a jig bed, he has 
assumed that the grains are of equal size. Such is 
generally not the fact. The grains of metallic minerals 

DOUBLE EXPOSURE, NEILL JIG, SHOWING SWING OF 
PADDLE 

usually are more friable than the gangue and are 
crushed finer, and hence they will be carried by the 
suction effect of the piston through the interstitial 
openings to the screen and then through into the hutch. 
This is particularly the tendency if the roughing jig 
is used for handling an unsized product, in which event 
the jig might discharge from its hutch a real concen¬ 
trate, from its surface a real tailing, and from properly 
designed end or side discharges a real middling. 

The loss of capacity due to suction, as mentioned by 
Mr. Wiard, must be considered as relative to perfect 
operation, the capacity of the jig being almost entirely 
dependent upon the quantity of transportive water fed 
to the machine. 

In the system devised by Woodbury, and largely in 
use in the Lake Superior region, each compartment in 
the jig is followed by a dewatering compartment, and 

the surplus water is carried to the nearest jigging 
compartment, thus doing away with the objection noted 
by Mr. Wiard. For roughing and for unsized feed 
where the object is the simple removal of finely divided 
mineral particles, no such amount of water would be 
necessary. In a roughing jig handling an unscreened 
product the effect of suction aids the elimination, 
through the bed, of the particles which it is desired to 
save. Therefore, the jig which produces the greatest 
suction is the one to be preferred for this operation. 

In the Neill jig, of which an illustration is herewith 
given, there is no plunger compartment. The space 
ordinarily used as a plunger compartment is available 
for jig work. Pulsion and suction in both compartments 
are obtained by the swing of a paddle in the hutch 
below the screens. This paddle does not touch either 
the bottom of the compartment or either side. 

The cut is made from a double-exposed photograph 
(of a sectional model of the jig) made for the purpose 
of showing the extent of the swing of the paddle. The 
volume that is displaced by the swing of the paddle 
is equivalent to about a If-in. stroke of a plunger 
the same size as one screen, and as the entire paddle 
is submerged at all times, it is evident that the 
suction must be equal to the pulsion. The weight of 
the paddle blade below the point of its suspension, on 
the outside of the jig, is balanced by the two arms 

■ and a cross piece by which it is connected to the eccen¬ 
tric, and there is, therefore, only so much power con¬ 
sumed as is required by the actual raising of the water 
plus sand upon the screen. These jigs have been manu¬ 
factured in sizes up to 18 sq.ft, of screen area, and 
operated with 3 to 3i hp. 

The following figures were obtained in a testing plant 
using these jigs wherein cassiterite mixed with river 
gravel, the latter screened through i-in. openings, was 
fed to two jigs set in series. The cassiterite all passed 
20 mesh. Thirty per cent passed 60 mesh. Its specific 
gravity was 5.56. The jigs were bedded with one inch 
of cast iron shot. The mixture of gravel and tin-stone 
was fed to the jigs at a rate of 4, 6, and 8 cu.yd. per 
hour, an average of 5.82 cu.yd. per hour. The jigs each 
had 9 sq.ft, of screen area. 

The concentration was at an average rate of 9i into 
1, but varied from 17.3 to 1 down to 6 to 1. The 
material fed to the jigs carried from 0.27 up to 0.53 
per cent of tin oxide. The concentrate produced car¬ 
ried from 4.27 up to 6.38 per cent. The average recov¬ 
ery of all the tests showed 85.49 per cent saving in the 
first jig, and 2.25 per cent saving in the second jig, 
a total of 87.74 per cent for the whole plant. 

The conditions prevailing in these tests were similar 
to those usually obtaining upon gold dredges, where 
these jigs have been widely used for the removal of 
the “black sand” and the gold or other precious metals. 
These conditions are, of course, different from those 
prevailing in concentrating mills, owing to the fact that 
in dredge operations the minerals are free from the 
gangue and no middlings are made. It was, therefore, 
simply a question of supplying sufficient jig area to 
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remove all the mineral particles through the screen 
into the hutch. The concentrate produced is always, 
and purposely, of low grade, and is always subjected 
to further treatment, either by concentration, regrind¬ 
ing, amalgamation, tabling, or other suitable metal¬ 
lurgical method. 

Using an 8-mesh screen, these jigs deliver a prac¬ 
tically perfect 20-mesh product. 

It has been suggested that this jig might profitably 
be placed in the crushing circuit ahead of the ball 
mills, with the object of removing from the circuit at 
this point all mineral particles of sufficient fineness to 
pass through the bed and screen, and handling this con¬ 
centrate directly in the finishing plant, thus giving to 
the smelter the much-desired coarser material. Whether 
it would be advisable also to attempt to make a clean 
tailing in this same operation would depend entirely 
upon the character of the ore, but I believe that in many 
cases a tailing could be discarded and a further saving 
in crushing costs thereby attained. 

San Francisco, Cal. Jas. W. Neill. 

Fundamentals of Exploration 

The dictionary says “explore" means “to search or 
examine thoroughly." That being the correct defini¬ 
tion of the term, present-day exploration companies 
are properly named and are logically doing their duty; 
but are they finding anything? It has been a long 
time since any new mineral discoveries of importance 
have been made in North America. It would be hard 
to name any notable strike in recent years, excepting 
the Premier mine, in British Columbia. 

This condition, in view of the great sums that have 
been and are being spent by the exploration depart¬ 
ments of many of our larger mining concerns, is 
becoming a matter of frequent comment, especially 
among Western mining engineers. These same West¬ 
erners are the witnesses of great duplication of effort, 
in that they are the nearest observers of the suc¬ 
cessive examinations of the same property, of the same 
district, by a dozen or more different engineers, repre¬ 
senting as many different exploration companies, pre¬ 
sumably in search of new mines, and profitable ones. 

An engineer’s diagnosis of a newly discovered min¬ 
eral outcrop, or of an abandoned mine, or of a par¬ 
tially developed “prospect,” is influenced by three fun¬ 
damental factors: 

First, the extent and variety of his mining, metal¬ 
lurgical, and geological experience. 

Second, the requirements of his clients or backers. 
Third, his courage. 
In considering the first factor, we submit that many 

of the field engineers of these large exploration com¬ 
panies are able men who have made a notable success 
in the exploration and management of some particu¬ 
lar mine, and have been closely associated therewith 
over a considerable period of years without the valuable 
background of variety and diversity of employment in 
many fields at many mines. 

A successful finder of mines must have in the back 
of his head the record of multitudinous past experi¬ 
ences (both successes and failures) to draw upon and 
bring into play as soon as he comes on to a new piece 
of ground. 

If he has been merely a successful operator of one 
or two mines he has not the requisite background to 
make him a safe diagnostician of all prospects and 

rebellious mines. By safe I do not mean conservatism 
alone, but also I refer to an elimination of the danger 
of condemning something because it is unfamiliar. 

In a consideration of the second factor, i.e. the 
requirements of an engineer’s clients and backers, it 
would seem to me that in three-fourths of the cases 
under my observation these requirements were impos¬ 
sible because they either called for an elimination of 
chance altogether by demanding an assemblage of all 
essentials before spending a dollar in actual digging, or 
else their desire for something fashionably big in the 
way of tonnage obscured the real issue of finding some¬ 
thing profitable. Although the element of chance is 
omnipresent and is what makes metals of commercial 
value in ordinary times, it can be reduced to a rational 
minimum in the hands of a field engineer possessed of 
a background of diversified successes and failures. 

The third element—courage—has to do entirely with 
the ability of the field engineer to recommend to his 
employers something he absolutely believes in, the pos¬ 
sible subsequent failure of which might endanger the 
tenure of his job. Conservatism in this field of en¬ 
deavor means to decide for or against any enterprise 
accordingly as the preponderating evidence, comprising 
statistics and data and judgment (based on background 
of past experiences), is favorable or unfavorable. Any 
other form of conservatism is simply cowardice—a fear 
of risking one’s personal future by indorsing some¬ 
thing that “might not pan out all right.” 

If my analysis of these fundamentals is as sound as 
I believe it to be, would a little retrospection upon the 
part of our great exploration companies do any harm? 
For instance, how would it do to send an engineer 
(equipped with the requisite background) into the 
field, and instead of telling him we want this or that 
kind of an orebody in this or that stage of develop¬ 
ment, tell him; “John, we want to make some money in 
mining. Now go out and dig up something.” 

At the same time make sure that “John” heretofore 
has been something more than the successful superin¬ 
tendent or manager of some particular mine. 

I venture the prediction that the successful field man 
and ore finder of the near future will be possessed of a 
long record of divers successes and failures in many 
fields and will have authority to spend ten or twenty 
thousand dollars in demonstrative preliminary digging 
at any place his judgment dictates. In the long run 
such a policy would result in finding more mines, and 
its cost would be no greater than the ultra^meticulous 
circumscribed procedure that is now usually followed 
without finding new mines or rejuvenating old ones. 

The North American mining districts have been 
liberally scratched and the more self-evident mines have 
been discovered. New discoveries will be made at more 
obscure horizons by widely experienced field engineers 
with a digging account to draw upon when necessary to 
penetrate the veil of obscurity that has caused other 
engineers to become conservative. 

Silverbell, Ariz. Percy Williams. 

Transportation of Diamonds by Aircraft 
To establish a quick way of transportation for the 

diamonds mined in the Province of Kasai, in the Congo 
State, the company owning and operating these fields 
has acquired a number of airplanes, by means of which 
the stones are now being sent to their nearest destina¬ 
tion, the town of Kinshassa. 
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Drilling Results and Dredging Returns—I 
Accuracy of Churn Drilling of Placer Deposits Limited by the Irregular 
Distribution of the Gold, the Relatively Small Samples Taken, the Skill 
Of the Operator, and Many Other Factors—Work Difficult To Check 

By Charles W. Gardner 
Published exclusively in Engineering and Mining Journal* IT IS ASSUMED by many that prospecting with a 

churn drill has become an exact procedure, and that 
from the results obtained the gold content in the 

tract of ground drilled can be determined accurately. 
An exact comparison between drilling results and 
dredge returns cannot be made until the area originally 
drilled and estimated has been completely mined, and 
it is the purpose of this article to show comparative 
results obtained from different fields and to demon¬ 
strate that drilling is not an exact procedure and that 
the results obtained cannot by any mathematical process 
be used to estimate absolutely the gold content in the 
prospected area. The chum drill is, however, the best 
device known for prospecting ground having the neces¬ 
sary qualifications for gold dredging, and the facts con¬ 
cerning its first use for that purpose may be of interest. 

Churn Drill Used in Placer Work 
About Twenty-three Years 

In 1897, C. H. Souther, of Boston, then president of 
the New England Dredging Co., became interested in 
the future possibilities of gold dredging and obtained 
an option on a tract of ground in Boise Basin, adjacent 
to Idaho City, Idaho. This property was later trans¬ 
ferred to the Boston & Idaho Gold Dredging Co. and 
profitably mined. I went to Idaho in November, 1897, 
to take charge of prospecting this ground. After suc¬ 
cessfully sinking one shaft to bedrock, a second shaft 
was started, but owing to the equipment being inade¬ 
quate to handle the large volume of water encountered, 
the shaft was abandoned and the difficulties and condi¬ 
tions were described to Mr. Souther. He had just seen 
a Keystone drill at work on a site for a proposed dam 
in Massachusetts, and he conceived the idea that it 
might perhaps be successfully used in prospecting for 
gold. 

Mr. Souther at once communicated with the Keystone 
Drill Co., and Mr. Downie, its general manager, went 
to Boston and obtained an order from Mr. Souther for 
a No. 2 traction drill and guaranteed that it would do 
the required work, and as necessary to this accomplish¬ 
ment designed the vacuum sand pump now in common 
use. This drill was shipped on Jan. 1, 1898, and placed 
in use near Idaho City the first of February of that 
year. In March Mr. Souther ordered a second drill for 
shipment to Yreka, Cal. About a month later Messrs. 
R. G. Hanford and R. H. Postelwaite visited Beaver 
Falls, Pa., and, after seeing a demonstration of the 
drill, ordered one. A little later W. P. Hammon used 
the same type of drills in his extensive operations, and 
now they are in use all over the world. 

Later, the Empire hand drill was placed on the 
market, and it has met a satisfactory acceptation and 
application, principally in places where the conditions 
and its light weight make it adaptable. Still later, the 

•Read at the Meeting of California Dredge Operators, Natoma. 
Sept. 27, 1921. 

Union Construction Co., of San Francisco, designed a 
light, portable power drill which has been extensively 
adopted. 

Irregular Distribution of Gold Influences 
Drilling Results 

As these various types of churn drills are now in 
common use for prospecting, I shall consider the vari¬ 
ous conditions and causes affecting the accuracy of the 
results obtained. The first and most important of these 
is the uneven distribution of gold and the smallness of 
the sample taken. If the gold content in placer ground 
existed in the form of a sheet of uniform thickness cov¬ 
ering a certain defined area, a sample from this sheet at 
one point would enable one to determine accurately 
its value as a whole. The distribution of gold, how¬ 
ever, in the larger dredging fields of California, such 
as those on the Feather, Yuba, and American rivers, is 
very uneven, owing to its deposition and distribution 
by devious and changing currents of water and to its 
being changed and shifted by the action of later cur¬ 
rents before finding its final resting place. 

In smaller streams, narrowly confined between ele¬ 
vated boundaries, the gold is often deposited in a well- 
defined channel, and such conditions are frequent in 
Alaska and sometimes in the small deposits of the 
Pacific slope. It is the common experience of dredge 
operators that the amount of gold recovered by any 
one dredge varies noticeably from day to day and from 
week to week. Gold recovered from one cut will often 
vary by a large amount from that taken from an 
adjoining cut, and well-defined pay channels are com¬ 
paratively limited in area. 

Some interesting tests were made by J. J. Martin, 
while superintendent of the Chicksan Mines, in Korea, 
to determine the gold content in a tract of dredging 
ground, and these tests show both the uneven distribu¬ 
tion of gold within limited areas and also the mislead¬ 
ing deductions which may be made from the results 
obtained from any one drill hole. 

Martin’s Test Showed Widely Varying Results 

An Empire drill with a 4-in. casing was used to 
drill a hole to bedrock, and results obtained indi¬ 
cated ground having an average value per cubic yard 
of 17.59c. Around this hole was then sunk a steel 
casing having a diameter of 3 ft. 3 in. The gravel 
content was taken out and washed, and the returns 
indicated a value per cubic yard of 37.33c. Around 
this casing the ground was laid off in a square 30 x 30 
ft. This area was then subdivided into sections 
10 X 10 ft., and at a corner of each section a drill hole 
was put down, making sixteen holes in all, which is 
proportionate to a little over twenty-seven holes per 
acre. The average of the assay results obtained from 
these holes was 15.22c. per cubic yard. The whole area 
was then excavated by hand to bedrock, the gravel w’as 
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washed in a sluice box, and the content of the whole shaft, 25.0c. Second point, one drill hole, 12.2c.; shaft, 
pit found to average 29c. per cubic yard. 20.0c. Third point, two drill holes, 17.0c. and 68.2c; 

The value per cubic yard as indicated by the first shaft, 151.5c. Fourth point, three drill holes, 25.7c., 
drill hole was 47.2 per cent of the casing value, 60.6 30.6c., and 34.4c.; shaft, 56.7c. 
per cent of the pit value and 115.6 per cent of the aver- On a California property a drill hole was put down 
age value indicated by the sixteen holes. The average which gave a return per cubic yard of $1.56. To check 
from all of the holes was 52.5 per cent of the pit this a hole was put down on each side of it and 15 ft. 
value. This disparity was due in some measure to the distant. These holes showed 46c. and 25c. respectively, 
existence of small nuggets, because the gold was not In the same line two more holes were put down, each 
uniform in size. being 50 ft. from the center hole. These holes returned 

Five other 30-ft. squares were laid out in other 30c. and 14c. respectively. When the ground was mined, 
places on the property, and in each sixteen holes were the dredge cut across this line of holes and included 
drilled at the same relative points as in the first square, them all. The dredge return for two weeks’ operation 
The difference in results obtained from separate holes in an area having these drill holes about in its center 
in each of the squares is startling. The range ob- was 5c. per cubic yard. There was a great deal of clay, 
tained was as follows: 

DRILL RESULTS FROM SIXTEEN DRILL HOLES IN EACH PIT 

Range in Values Indicated in Separate Holes 

Highest Lowest Average 
Pit Value, • Value, Value, Depth, 
No. Cents Cents Cents Feet 

1 76.14 0.19 15.22 19.8 
2 41.03 0.45 8.51 13.8 
3 44.36 III 10.28 19.6 
4 30.72 0.93 6.33 18.0 
5 30.13 2.20 7.31 19.3 
6 51.51 0.72 6.85 20.0 

In common practice any of these drill holes in any 
one of the squares would, with the possible exception 
of some of those highest in value, have been accepted 
as fairly representing not only the square in which it 
was placed but also an additional area of from one 
to three acres. Further tests were made by Mr. Martin 
in an endeavor to test the values obtained from certain 
drill holes by sinking casings 3 ft. 3 in. in diameter 
around them, and the comparative results obtained were 
as follows: 

Test 

Value from 
Drill, 
Cents 

Value from 
Casing, 
Cents 

Per Cent 
of Casing 
Recovery 
Obtained Depth, 

No. per Cu.Yd. per Cu.Yd. by Drill Feet 
A 4.69 9.42 49.8 19 
B 36.87 97.83 37.6 18 
C 4.86 15.12 32.1 14 
D 25.42 112.00 22.7 19 
E 17.59 37.33 47.1 19 

All of the drill holes were put down with an Empire 
drill, using 4-in. pipe, and the calculations were based 
on 239 ft. in depth as representing one cubic yard of 
material. ' * •' ' i 

About a year ago a test was made on another placer 
property in Korea by dividing an area 20 ft. square 
into four 10-ft. square sections and drilling a hole at 
the comer of each, making nine drill holes in all. The 
range indicated by the separate holes was from 0.2c. 
to 34.1c. per cubic yard, and the average indicated by 
the nine holes was 11.33c. The whole square was then 
excavated to bedrock (about 23 ft.), the contents were 
washed, and the recovery was 12.9c. per cubic yard, the 
drill returns indicating 87.8 per cent of those actually 
obtained from the pit. The grains of gold in this 
ground were fine, without nuggets. 

Other Examples Illustrate Inaccuracy 
OF Returns 

On a property in Colombia, tests were made at sev¬ 
eral places to determine the results indicated by single 
drill holes, and this was done, first, by drilling check 
holes, and then by sinking a shaft around them. The 
values found in cents per cubic yard were as follows: 
At the first point two drill holes gave 17.7c. and 22.6c.; 

SKETCH SHOWING DISTRIBUTION OF GOLD CONTENTS 
OF A PLACER DEPOSIT 

and the washing devices on the dredge were very in¬ 
efficient, which accounts for some of the discrepancies. 

On the same property, a drill hole, which indicated 
a value of 2.7c. per yard., was checked by means of a 
shaft sunk around it, which gave 3.93c.‘' per yard. At 
another point a similar test was made, and the results 
indicated were 1.9c. per cubic yard from the drill and 
5.8c. from the shaft. 

One dredging company operating in California 
checked the results obtained from a number of drill 
holes by sinking shafts around them. The ground 
contained no water and was so firm that the shafts 
required no timbering. The comparative results ob¬ 
tained in cents per cubic yard are as follows, in which 
A shows the value per cubic yard indicated by drill, B 
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shows the value per cubic yard obtained from shaft, 
and C shows the percentage of drill values obtained 
from shaft: 

Test 
No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
A 4.8 3.6 4.7 5.4 5.2 12.3 14.6 11.6 6.8 5.7 6.1 7.4 10.3 20.5 20.6 
B 4.6 4.0 7.5 10.3 7.4 16.6 16 6 21.2 8.0 6.7 8.0 10.5 15.7 27.8 25.0 
C 96 111 160 191 142 135 114 182 118 118 131 142 152 136 121 

The average of all the drill values is 8.63c., of all the 
the shaft values 12.03c., the drill values being 71.7 per 
cent of those obtained from the shafts. The constant 
used in the drill calculations was 0.30. 

An Alaska property was prospected by means of a 
hand drill using 6-in. casing. Holes were put down in 
pairs one and one-half to two feet apart. As the gold 
was deposited on or near bedrock, returns were figured 
on the square-foot basis. The results follow; 

TESTS OF BEDROCK DEPOSITS 

Holes 1-2 3-4 5-6 7-8 9-10 11-12 
Depth in feet. 6.0 5.00 8.0 8.0 4.0 5.00 

6 5 5.00 9.0 7.0 4.0 5.00 
Value per square foot, cents.. 2.5 2.9 Tr. 5.5 18.2 5.5 

Tr. Tr. 49.3 1.8 2.9 1.8 
Average value per square foot, 
cents. 1.3 1.5 24.7 3.7 10.5 3.0 
Holes assaying highest of each pair averaged 14.0c. or 187 per cent of the 

average value. Holes a.s.saying lowest of each pair averaged 1.1c. or 15 per cent 
of the average value. 

LINE 300 FEET ABOVE THE FIRST LINE 

Holes 1-2 3-4 5-6 7-8 9-10 
Depth in feet. 6.3 7.5 9.8 8.0 9.5 .... 

7.5 9,0 9.5 8.0 9.0 .... 
Value per square foot, cents. 6.2 1.8 100.0 2.2 7.0 .... 

25.0 2.9 49.4 4.7 8.0 .... 
Average value jjer square foot, cents. 15.6 2.3 74.7 3.5 7.5 20.7 

Holes a.ssaying highest in each pair averaged 28.1c. or 136 per cent of average 
value. Holes assaying lowest in each pair averaged 13.7c., or 66 per cent of 
average value. 

It is the common belief that in a gravel deposit the 
gold found in a small section of any one distinct hori¬ 
zontal stratum is fairly representative of that stratum 
for some distance from the point where the sample was 
taken. To disprove this I am further indebted to Mr. 
Martin for information concerning the results which 
he obtained in a recent examination of a placer property 
in Oregon. 

A part of the property had been mined, leaving a 
bank, with an exposed and almost perpendicular face, 
having a height from bedrock to surface of 123 ft. The 
overburden had a depth of 54 ft. and the gravel a depth 
of 69 ft. This face was prospected by first removing 
all loose and weathered material, and a channel, 2 ft. 
wide and 6 in. deep, was then cut down the face of the 
solid and undisturbed gravel. Cutting was made from 
stratum to stratum and the gravel from each separately 
washed. To test the evenness of the values in each 
stratum, check samples were taken by cutting the 
channel 6 in. deeper, and the comparative results ob¬ 
tained are as follows: 

VALUES IN CENTS PER CUBIC YARD AS INDICATED BY 
SAMPLES FROM DIFFERENT STRATA 

Test No. A B C D E F G H 
Firstcut. 0.94 5.5 13.8 5.4 16.6 10 2 75.3 74.2 
Checkout. 0.31 10.9 48.0 151.3 158.5 18.3 77.0 82.1 

This indicates that it would have been necessary to 
have sampled a much larger area to obtain an average 
value and also indicates why two drill holes, if put down 
only a foot apart, would give entirely different results. 
Under some conditions placer gravels may be laid down 
so as to give a fairly uniform distribution of the gold 
when the deposit is considered as a whole, but with 
gold content so varying within short distances that it 
is impossible to outline areas carrying definite average 
values by the use of a drill. 

A good illustration of this is found in a property 
which has now been dredged. The deposit is the result 
of stream action having a direct flow. The portion of 
it under consideration was originally crosscut with six 
lines of drill holes, some holes being spaced 100 ft. and 
others 200 ft. apart. The natural conditions indicated 
the existence of a well-defined pay channel, but the 
results obtained from adjacent drill holes on the same 
line were so variable and had such a wide divergence 
that it was impossible to define an area carrying any 
specific average value. After the property was dredged 
it was easy to outline the deposition of the gold and to 
define the limit of any certain average value, and this 
is illustrated in the accompanying sketch. 

Relatively Small Amounts of Placer Ground 
Actually Tested 

The above examples are sufficient to prove the uneven 
distribution of gold in placer fields having average 
conditions, and when it is considered that some dredg¬ 
ing properties have been prospected with one drill 
hole to every ten acres, and that it is common to 
assume one drill hole to every one to four acres suf¬ 
ficient to enable close estimates to be made of the 
gold content, it is remarkable that drill results can so 
often be interpreted as closely approximating the 
dredging returns. A few properties have been pros¬ 
pected with an average of one hole to an acre, but this 
is unusual, and even on such a basis the proportion of 
the sample taken to the area represented is extremely 
small. 

The external diameter of the cutting shoe used on 
the end of a 6-in. Keystone drill pipe is 7i in., and its 

area 0.3068 sq.ft., which is ^f an acre. 

In a quartz mine where the vein has been exposed by 
a drift, it is common practice to cut a sample at right 
angles to the strike of the vein the width of the ore 
exposed, and to repeat this at frequent intervals. If one 
imagines an orebody having an exposed width of 9.86 ft. 
and a length of 100 ft.’, as developed by a drift, and an 
attempt made to sample the whole by taking from some 
random place on the exposed back a piece of ore one 
inch square, it would be considered the extreme of 
absurdity, but such a sample would be in exact pro¬ 
portion in area, but not in volume, to that taken from 
one drill hole in an acre of ground. 

If an Empire drill is used with a cutting shoe having 
an area of 0.1134 sq.ft., the portion of an acre sampled 

1 
384,093’ 
The second cause, which may be considered as hav¬ 

ing an important bearing on the accuracy of the results 
obtained by the use of a drill, is that of the personal 
equation. The average operator of a drill used in pros¬ 
pecting is a man of some experience in that line of 
work, one who can keep his machine in repair, suc¬ 
cessfully cope with such mishaps and accidents as fre¬ 
quently occur, and who is familiar with the common 
method of procedure. It is essential that he make such 
measurements as will enable him to know at all times 
the length of the pipe driven, the distance drilled below 
the cutting shoe, and the amount of core left in the pipe 
after pumping. Laxity on his part concerning any of 
these details will produce serious errors. 

The panner must be skillful in the use of a pan and 
a rocker. It devolves upon him to keep a record of the 
details of the work as it progresses, to count the colors 
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found in each pumping, measure the volume of tailing 
pumped, and collect by amalgamation all of the gold 
coming from the hole. Lack of skill, inattention or in¬ 
efficiency on his part will be fatal to accuracy. 

On some properties where dredging operations are 
being conducted, and where further prospecting by a 
drill is a necessity, the drill operations are frequently 
left entirely to a crew of inexperienced men, as the 
general conditions are well known and no close super¬ 
vision is given to the work. The record of each hole, to¬ 
gether with the gold recovered, is turned in by the 
panner to the office of the company. The amalgam is 
then cut by acid and weighed, and the value per cubic 
yard of the ground drilled is figured by the use of a 
standard formula. I question if the results thus ob¬ 
tained are not as fairly representative of the gold 
content of the ground as if an engineer were employed 
to give to the work his entire attention and to estimate 
results by more elaborate and theoretical methods. 

In the examination and prospecting of new fields it 
is customary to employ an engineer to take full charge, 
and it is usual for him to find conditions different from 
those he has encountered in any previous examinations. 
He relies on the services of an experienced drill crew, 
and, if all of the mechanical operations are performed 
by the most approved method, the responsibility then 
devolves upon him intelligently to interpret the results 
obtained. In doing this he has to rely upon precon¬ 
ceived and imaginative ideas as to the effects produced 
by certain causes. He must consider the nature of the 
material, the amount of water found, the effect upon 
the result if boulders are encountered, make due allow¬ 
ance for any excessive flow of material into the pipe at 
any depth, and take into consideration the measured 
tailing when it is in excess or materially less than the 
theoretical volume displaced by the cutting shoe. In 
solving his problems he has no recourse to printed 
formulas and no established precedents. He may have 
made deductions from similar conditions in other fields 
without knowing to what extent they were verified by 
subsequent dredging returns. 

Even if possessed of such information he realizes that 
conditions in the present field vary materially from 
those in the others, and that he has new problems. His 
position is like that of one called upon to estimate the 
distance between two points. His estimate is placed 
on record, but if he is not informed as to the actual 
distance, his first guess is no guide or help to him 
when called upon to estimate the distance between two 
other points. It is unfortunate that so few engineers 
are conversant with the dredging returns from ground 
which they have previously prospected, and in the 
absence of such information they adhere to their theo¬ 
retical conceptions and ideas, with no concrete facts to 
either prove or disprove them. The uncertainty as to 
the results obtained is fully recognized by Mr. Prich¬ 
ard in his report to the Oroville Dredging Co. and 
published in Engineering and Mining Journal of Jan. 
30, 1915, and expressed by him as follows: 

“Where gravel deposits extend several feet below the 
permanent water level, as those of the dredging areas of 
Pato, there is no method commercially available for accu¬ 
rately determining their gold content. Drilling, which 
under these circumstances is the most accurate, gives only 
approximate results that are subject to wide variations 
owing to the personal variation of method, carelessness in 
drilling and panning, varying physical properties of the 
deposit, and to the economic impracticability of drilling 
holes sufficiently close together. 

“Having driven a tube and pumped the gravel out of it 
foot by foot to bedrock and panned the gravel so extracted, 
and weighed its gold contents, we desire to know just what 
proportion of the displaced gravel and gold entered the 
tube and subsequently the pump, and what proportion was 
pushed aside by the tube in entering the ground and how 
much was pushed out of the tube in pumping. This pro¬ 
portion varies in different sections of the hole and also in 
the different holes, more especially where the physical char¬ 
acter of the deposit is different. Many other variable quan¬ 
tities common to all types of drills enter into the process, 
but suffice it to say that we can only assume an average 
factor or proportion which is reliable to within perhaps 50 
per cent of the true average figure on any individual drill 
hole.” 

It is with these facts in mind that I state that esti¬ 
mates of the gold content in placer ground are de¬ 
pendent to a great extent upon the personal factor, 
both as applying to the care and skill employed in the 
actual drilling operations as well as to the interpreta¬ 
tion of the results on which the final estimate is based. 

As indicating the difference in results which may be 
obtained, I may cite as an example work done on a 
certain property where an engineer crosscut the gravel 
deposit with five drill holes spaced 200 ft. apart. The 
average value per cubic yard of the section between the 
end drill holes was estimated to be 10.29c. Another 
engineer, working independently of the first, at a differ¬ 
ent time, drilled four holes midway between those 
originally put down, and the results from these holes 
applied to the whole section, as first estimated, gave a 
value of 18.20c. per yard, or an increase of 71 per cent. 

It is an established fact that the same engineer with 
the same drill crew cannot redrill a piece of ground, 
even with holes placed a few feet from the original 
ones, and get the same results, and there will be a 
material difference should the holes in redrilling be 
laid out on different lines. The best illustration which 
we have of this is that given by James W. Neill and 
published in Mining & Scientific Press of Aug. 8, 1914. 

In the property of the Yosemite Dredging & Mining 
Co. there was a tract thirty acres in area which was 
drilled with holes 400 ft. apart up and down stream, 
by 200 ft. across the flow, making twenty holes in all. 
The average value of all of these holes figured with a 
constant of 0.27 was 5.29c. per cubic yard. Three of 
the drill holes were high in value—25c., 14c., and 20c. 
If the value of these was cut in half, the average value 
of all the holes would then be 3.63c. 

This tract was then redrilled by lines of holes across 
the flow and between the lines as first drilled. Twenty- 
five holes were put down, which gave an average value 
of 4c. per cubic yard. Two of these holes, having a 
value of 33c. and 13c. respectively, were considered 
high and were cut in two, giving an average value for 
all the holes of 3.27c. 

Comparing the results of the two operations it ap¬ 
pears that, if the full value of the holes be taken, the 
second drilling shows an average value per cubic yard 
of 75.6 per cent of the first. If the revised values, 
obtained by an allowance for the high holes, are used, 
the results from the second drilling are 90.1 per cent 
of the first. 

This example also brings up the interesting' ques¬ 
tion as to how other engineers would have,considered 
the high holes and what allowance they would have 
made for them, as such a decision has a material effect 
upon the average result. 

To be concluded. 
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Cobalt in Jackson County, Ore. 
Found Associated With Gold-Copper Ore in Gold Hill District—30,000 Tons of Ore Blocked Out 

In Chisholm Property Estimated to Run 41-2 Per Cent 

By a. E. Kellogg 
Written for Engineering and Mining Journal 

ABOUT twenty years ago cobalt was discovered in 
Jackson County, Ore., by Dr. W. P. Chisholm, of 

jL Gold Hill, Ore., the pioneer of the quicksilver 
industry in that district, while he was developing his 
gold-copper mine in the “Meadows,” twelve miles north 
of Gold Hill. This property, known as the Chisholm 
group, is still owned and under development by the 

s doctor. It is situated not far from Chisholm’s quick¬ 
silver properties, also in the “Meadows.” Early in the 
development of the gold-copper property, large ore- 
bodies were opened up, which, besides producing gold 
and copper, also carried from 4 to 4h per cent of cobalt. 
This w'ork extended over a period of several years and 
it is estimated that at least 30,000 tons of this ore will 
produce not less than 41 per cent cobalt. 

The discovery attracted considerable attention at the 
time among those seeking new deposits of cobalt. But 
owing to the low price and less extensive use of the 
metal at that time, investors were seeking deposits that 
would produce at least 6 per cent cobalt. Recently, 
however, operators have been urged to search for new 
deposits of cobalt, and the deposits of this region have 
been investigated. Development of the quicksilver 
properties shows that the cinnabar ore, besides pro¬ 
ducing gold, silver, nickel, zinc, and arsenic as by¬ 
products, also gives evidence of cobalt values. Other 
localities in this region are believed to contain cobalt 
in commercial quantities, but the Chisholm mine is the 
only property in the district which has been reliably 
and systematically tested for cobalt. 

The Chisholm mine is in a heavily timbered district, 
at an elevation of 1,760 ft. About $45,000 has been 
spent in its development. In part, the ore is a primary 
constituent of the norite country rock, and the vein 
deposits were probably derived from the same source. 
That is, magmatic waters, after concentration through 
crystallization of the main magma, probably carried 
the ores, simultaneously concentrated, into fissures and 
there deposited them with other vein-forming matter. 
At this mine there is no evidence that surface waters 
have produced any important effects; the veins are not 
leached nor oxidized, and there is no indication of sec¬ 
ondary enrichment by meteoric waters. 

A crosscut entry extends S 45 deg E about 30 ft. and 
is being driven thence S 63 deg. E about 300 ft. through 
quartzitic rock, but has not yet struck the main body 
of ore at the fault. About 150 ft. from the portal a 
fault strikes N 31 deg. W and dips 55 deg. northeast. 
It has a maximum thickness of 18 in. and contains 
fragments of quartzite. Near the fault the country 
rock changes from a micaceous to an ordinary quartzite 
There are two other older adits which show large bodies 
of ore. The lower and southern entry is in micaceous 
quartzite banded and locally contorted. The upper adit 
is about 100 ft. higher. It disclosed ore which consists 
of chalcopyrite and arsenopyrite. Surface waters have 
formed some gypsum and melanterite by oxidation of 
the sulphides. 

The ore at this mine is very interesting, as it occurs 

in part as a primary constituent of a basic igneous 
rock, and in part as a vein filling. The rock is a norite 
containing abundant hypersthene partly poikilitically 
inclosed by plagioclase, both minerals intergrown with 
pyrrhotite and chalcopyrite as well as a little brown 
biotite, hornblende, and magnetite. Some secondary 
chlorite and calcite are also present. As a vein filling 
the sulphides occur intergrown with quartz, which may 
fill fissures or serve as a cement of broken material con¬ 
sisting of pegmatitic andesite with some quartz. The 
vein filling has been sheared since formation. It seems 
clear that the ore was derived from the norite magma. 

The Gold Hill district is a mountainous region cut 
by one narrow east-west valley and its tributaries from 
the north and south. The elevation varies from less 
than 1,000 to 4,000 ft. The district is occupied chiefly 
by old Paleozoic sediments interbedded with stills or 
flows of andesite and greenstone. Everywhere the sedi¬ 
mentary rocks strike northerly, usually about N 15 deg. 
E and dip eastward at angles ranging from 65 deg. to 
nearly 90 deg. Diller has shown that Jurassic beds 
west of the district have been overturned so that the 
oldest strata now overlie the younger formations. It is 
probable that the Paleozoic sediments are also over¬ 
turned, and that limestone found in the district is 
probably of early Paleozoic age, and fossils found in 
limestone lenses indicate that they are not Devonian; 
Diller would suggest that they are Silurian rather than 
Carboniferous in age. 

Long after the formation of these Paleozoic sedi¬ 
mentary rocks, the region was intruded from below by 
a mass of molten igneous rock; at about the time and 
perhaps by the same agency the bedded rocks were 
closely folded and overthrusted to the westward. The 
intrusive rock solidified beneath a considerable thick¬ 
ness of sediments or other rocks, which has since been 
removed in some places. Thus the igneous mass is now 
exposed to view in the south part of the district, and 
extends thence northeastward past the Chisholm mine, 
and it seems probable to Diller that it underlies at con¬ 
siderable depth a large part of the Gold Hill district. 

This igneous intrusion and intense folding seem to 
have elevated the region enough to cause a new erosion 
and the formation of coarse sediments which could not 
be transported far by ordinary agencies. Therefore 
conglomerates were produced, and these were succeeded 
by feldspathic sandstones during part of Cretaceous 
times. Rocks produced in this way are now found in 
the south part of the “Meadows.” Along Evans Creek 
from the “Meadows” northward these Cretaceous sand¬ 
stones are overlain by a considerable thickness of Ter¬ 
tiary sandstones which contain some thin beds of coal. 

The latest rock formation in the district consists of 
stream deposits, some of which are valuable on account 
of the gold and platinum they contain. They are formed 
along all the streams of the district, but are not abun¬ 
dant along Rogue River in this region because the lat¬ 
ter is here in a narrow rock-cut portion of its course 
to the sea. 
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War Minerals Problems 
III—The War Minerals Investigations of the Bureau of Mines 

By J. E. Spurr IT IS- NOT GENERALLY KNOWN, but it deserves 
to be known, that the program of restriction of 
mineral importation which was worked out by the 

Committee on Mineral Imports in collaboration with 
other branches of the Government and through con¬ 
ference with the industries involved would have 
turned out to be unusually close had it not been inter¬ 
fered with. The one way to reduce shipping use in 
transoceanic ore-haulage was to reduce the maximum 
tonnage allowed to be imported; and at once it be¬ 
came necessary to provide for a program for increas¬ 
ing the domestic supply sufficiently to make up the 
tonnage barred. The advice and support of domestic 
producers was asked in carrying out this program. I 
refer, of course, to high-grade manganese ore, chrome, 
and pyrites; and it was pointed out to them that, with 
the restricted imports and surely far larger consump¬ 
tion, a certain large tonnage of domestic ore could be 
marketed promptly if produced. 

The committee was justified in making these state¬ 
ments and in assuming its ability to carry its pro¬ 
gram through. It was so organized that it had behind 
it the administrative powers of the Shipping Board, 
the War Trade Board, and the War Industries Board; 
and its program had been accepted by all the boards. 
But it realized from the first that any laxity in restrict¬ 
ing importations to the agreed figure would tend to 
overstock the market, and thereby leave the domestic 
producer of what was on the whole less desirable ore 
with some of his stock hanging on his hands. It, there¬ 
fore, pointed out at the start that no infringement of 
the program restriction should be allowed on any ex¬ 
cuse, especially on the specious “ballast and back haul” 
basis. This was a form of exception which always 
looked good to the shipping men, who, indeed, always 
fought for it. Some ship turned up with the plea that 
she had taken a cargo from the United States to New 
Caledonia, and unless she were allowed chrome ore as 
a back haul, or ballast, she would not be fit to put to sea. 

There were a number of reasons, which the com¬ 
mittee had fully investigated, which made it deaf to 
these emergency pleas. They were without exception 
the pressing devices of importers, and were promptly 
refused as fast as they came up. But our citizens have 
found that there are many departments to our Gov¬ 
ernment; and their excellent story found sympathetic 
hearers elsewhere. One of these was in the office of the 
branch of the Shipping Board in New York, which con¬ 
trolled actual sailings and cargoes of ships—subject, of 
course, to the importation restriction schedules such as 
those which we had drawn up. This department assumed 
that “ballast and back haul” exceptions were not in¬ 
fringements of the restrictions; in fact, that the ship¬ 
ping efficiency would be thereby increased. A real 
conflict of authority grew up between the two depart¬ 
ments of the Shipping Board, our committee (through 
Mr. E. F. Gay, member of the War Trade and Ship¬ 
ping Boards, our immediate chief,) insisting on a literal 
interpretation of the restrictions, and the New York 
department insisting on its interpretation of shipping 

efficiency. For a ship to clear, however, the approval 
of both branches of the Shipping Board was necessary. 
Therefore, it happened at that time that a ship might 
be released and stopped again by the same board; and 
in one pivotal case, that of the “Betsy Ross,” her clear¬ 
ance orders were granted and countermanded many 
times over a period of several weeks. 

Of course, this situation could not last indefinitely. 
The importers found an additional backer in the power¬ 
ful person of B. M. Baruch, chairman of the War Indus¬ 
tries Board. It was Mr. Baruch’s job to see that the war 
industries got all the raw materials they needed. He 
felt that these restrictions on the ore importations 
threatened the abundance of these supplies, and be¬ 
lieved that the whole matter should have been and 
should be under his own control. He undertook promptly 
to aid those importers who were trying to import 
chrome ore as “ballast and back haul.” He took part 
in the “Betsy Ross” controversy, which precipitated the 
show-down, in which he finally carried his point. 

Mr. Baruch’s sources of advice were opportunistic 
rather than scientific. At any rate, the hotly fought- 
over chrome-laden ships sailed for the United States; 
and the Committee on Mineral Imports, consisting of 
Messrs. Leith and Spurr, promptly resigned, for it 
was at once evident to them that the importations plus 
the domestic production would mean a congestion of 
the market which would be bitterly resented by the 
American producer, who had been told the settled pro¬ 
gram would be adhered to. The War Industries Board 
member of the committee, Mr. Pope Yeatman, had al¬ 
ready withdrawn from it on Mr. Baruch’s request. The 
organization of the committee continued to function as 
before, as a part of Mr. Gay’s organization, and under 
the efficient direction of Mr. F. W. Paine, who had 
been active in its work nearly from the first. 

In making war it is better to have too much in the 
way of supplies than too little; far better than either 
is it to have the right amount. In this war, we had 
too much of many things; almost nothing of many 
essentials; often, apparently, no calculations were made 
in giving orders for material. A certain ornamental 
button was used on a part of the regular army over¬ 
coat. Enough orders were placed so that there were 
several dozen extras on hand for every overcoat in 
existence. Saddles were ordered out of all proportion 
to the horses in the army. It was not scientific or 
economical: and, therefore, it was fortunate for us 
that our participation in the war was not long. In the 
case of the necessary war minerals, however, a careful 
program had been worked out; and when it was in full 
operation, it was scrapped in favor of opportunism. 

Mr. Baruch was a good provider. What he provided 
for in the way of copper still hangs over the world’s 
copper markets as the surplus stocks. From the time 
he broke the Mineral Importation Committee’s stand 
as to chrome importations he had plenty of chrome also, 
for importers crowded the ore in, and domestic pro¬ 
ducers on either side were already accomplishing won¬ 
ders even before the barriers were let down. It was 
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this breach of the stated program that caused the 
domestic producers to believe (properly) that they had 
been misled, and was the basis of reasons for the pas¬ 
sage of the War Minerals Relief Act later. Except 
in the case of chromite, however, there was no very 
serious breach in the enforcement of the importation 
and production programs covering the numerous war 
minerals. 

We must remember, as an excuse for all errors of 
judgment in the war—none were of the heart—the 
vast confusion of feverish action into which we were 
hurled through President Wilson’s refusal to prepare 
before the war. When the War Minerals problem was 
presented as a serious one by the War Minerals Com¬ 
mittee, headed by Mr. Westervelt, the Director of the 
Bureau of Mines saw his opportunity to assist in the 
regulation of the domestic supply, and was granted by 
Congress a special appropriation of $150,000 for the 
purpose. This became available just before the time 
of the sudden resignation of Dr. Leith and myself as 
members of the Committee on Mineral Importation, 
and I accepted the invitation of Director Manning and 
Assistant Director Bain, and took charge of this work 
on June 6. Dr. Leith believed he could be most useful 
in representing the Shipping Board restrictions in the 
War Industries Board. 

The War Minerals Investigation of the Bureau of 
Mines covered war minerals, their production and utili¬ 
zation. Its field touched that of the Geological Survey 
on the one hand and that of the War Industries Board 
on the other; the Geological Survey covering the field 
of the geologist, the War Minerals Investigation that 
of the mining and metallurgical engineer, the War In¬ 
dustries Board that of the manufacturer and merchant. 
The program covered all the “war minerals.” 

To handle each of the war minerals adequately, an 
organization of specialists was developed in Washing¬ 
ton, and each mineral or metal was placed in special 
hands. The patriotism of the period had made avail¬ 
able in some cases at little or no cost some of the best 
mining engineering talent of the country. The first 
draft of organization showed on the section of the 
staff covering mineral groups in Washington F. W. 
Paine, J. H. Mackenzie, D. A. Lyon, H. Foster Bain, 
Harvey S. Mudd, A. G. White, Hennen Jennings, Henry 
C. Morris, A. W. Stockett, Oliver Bowles, R. W. Gannett, 
and D. A. Hall. Another group handled general min¬ 
ing, transportation, and marketing problems: H. H. 
Porter, a volunteer, serving as railway transportation 
expert for both the Shipping Board group and the Bu¬ 
reau of Mines; and Mr. Paine handling the shipping 
problems when they became a factor of the mining prob¬ 
lems, and so on. 

A number of mining engineers were in the field, 
studying the mineral production. For manganese, 
these included Messrs. Newton, Van Bameveld, Eaton, 
Crane, Louderback, and Jones, and also, as volunteer 
experts, E. G. Spillsbury, H. W. Hardinge, and C. W. 
Van Law; for chrome, Albert Burch, J. E. McGuire, 
Frank C. Probert, and others; for tungsten, J. H. Mac¬ 
kenzie and J. H. Means; for pyrite, H. A. Buehler and 
C. E. Julihn; for sulphur, Otto Lindberg; for sulphuric 
acid, A. E. Wells; for mercury, L. H. Duschak; for 
graphite, George D. Dub and others. Some of these 
were regular Bureau of Mines men, but most were 
engineers who enlisted especially in the Bureau of 
Mines work for the war. 

An executive staff in Washington was developed. 

ready to handle expeditiously and promptly any matter 
which arose or was referred to the Bureau of Mines 
for decision. C. M. Weld was appointed assistant exec¬ 
utive, and A. G. White administrative assistant. Mr. 
Weld was also in special charge of manganese, both 
in the field and at headquarters; metallurgical prob¬ 
lems relating to conservation being handled through a 
committee consisting of Dr. H. M. Howe, J. E. John¬ 
son, Jr., Bradley Stoughton, and himself, with a spe¬ 
cial staff including P. H. Royster, S. L. Hoyt, and 
others. J. E. McGuire had charge of chrome, H. C. 
Morris of tungsten, W. C. Phalen of magnesite, A. W. 
Stockett of potash, and so on through the list. Upon 
each subject there was a representative or a commit¬ 
tee. Corresponding committees having been appointed 
on the Geological Survey, there were frequent consul¬ 
tations, and also numerous joint committees formed 
on each subject, so that the knowledge and judgment 
of the mining bureaus of the Interior Department as 
a whole was constantly ready on all current problems. 

The necessity for interlocking this organization with 
that of the War Industries Board, to insure full ad¬ 
vice on every problem and a consistent program, soon 
became apparent. After some delay, closer co-ordina¬ 
tion was effected by arranging to have certain mem¬ 
bers of the War Minerals Investigations sit upon com¬ 
mittees of the War Industries Board in a consulting 
and advisory capacity. Unfortunately, the smooth and 
effective working of this plan came too late to accom¬ 
plish much toward adjustment of supply and demand. 
In accordance with this plan, Mr. Weld served on the 
manganese and chrome committees of the War Indus¬ 
tries Board, which were in charge of Hugh Sanford, 
and the unanimous approval of the most vitally inter¬ 
ested Government organizations was thus facilitated on 
any important decision. J. H. Mackenzie, of the Bu¬ 
reau of Mines, took charge of the War Industries Board 
tungsten problems when emergencies arose, and A. E. 
Wells, of the Bureau, co-operated with the War Indus¬ 
tries Board on matters regarding the sulphuric-acid 
supply, and served on the committee of the board ap¬ 
pointed for that purpose. Hennen Jennings, of the 
Bureau of Mines, in charge of platinum for the Bureau, 
served on the platinum committee of the War Indus¬ 
tries Board also, and so on. 

Co-operation was effected with the Department of 
Labor, in regard to the allocation of unskilled labor, 
and with regard to exemption of skilled men essential 
for the operation of approved and necessary war mines. 
The Director of the Bureau of Mines was given charge 
of this matter, and local volunteer representatives were 
appointed in the different mining fields, to take up 
these matters with the local draft boards. Even the 
mining section of the Capital Issues Committee, which 
controlled the issue of securities during the war, was 
entirely referred to a special section of the War Min¬ 
erals Investigations, and in some cases the decisions 
required field examinations. Matters pertaining to the 
War Finance Corporation that involved mineral prob¬ 
lems were also referred from all quarters to us for 
final report. Everything was produced or moved dur¬ 
ing the period, under the War Industries Board, on a 
“priority” basis, and priority lists were given out to 
railroads and others for their guidance. 

To show the unorganized nature of war board work, 
the War Industries Board got out in September a new 
priority list, which failed to include smelters, mills, 
or mines of the non-metallic minerals; and it became 
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our duty to see that this omission was promptly rem¬ 
edied. Questions of priorities for fuel for mines were 
referred to the War Minerals Investigations by the 
Priorities Committee of the War Industries Board. In¬ 
deed, the regulation of production of necessary war 
minerals was taken into consideration in all its phases 
by this organization, both in regard to matters initiated 
by the Bureau of Mines, and those referred to it by 
other branches of the Government, in the numerous 
cases where office or field reports of mining or metal¬ 
lurgical engineers was necessary. I am sorry (and 
glad) to say also that from time to time it was our duty 
and pleasure to circumvent the plans of promoters who, 
in the confusion of our war troubles, sought to put over 
some mineral-producing scheme for their own finan¬ 
cial betterment. It sometimes happened that they sought 
to use the Government as their tool, and had secured 
political backing in high places. 

Another activity in which the War Minerals Inves¬ 
tigations was active was the completion of the series 
of summaries of the situation in regard to the politi¬ 
cal and commercial control of the different important 
war minerals. For the first time the Government awoke 
to the necessity of knowing what capital controlled key 
mineral industries, both in this country and abroad, 
and what political control lay back of this capital. These 
papers, each written by a specialist who contributed 
his work as a patriotic offering, were the first system¬ 
atic efforts to state the problem; and they were got out 
one by one in mineograph form and furnished confi¬ 
dentially to the interested officials of the Government 
only. They were highly appreciated. Among others, 
I was told that Secretary Lansing took a full set in 
his trunk when he went to Paris. At the close of the 
war, the remaining mimeograph copies were distributed 
to the public. Unwilling that this work should be lost, 
I suggested that they be published by the Interior De¬ 
partment, but not receiving approval of this, I received 
permission to publish the papers outside, which, after 
drastic editing, I did, in one volume, the royalties being 
devoted to further work along the same line. 

The problem of increasing the domestic and near-by 
foreign production of high-grade manganese, of chrome, 
and of pyrite, near the Atlantic seaboard, enlisted the 
special efforts of the field force during the early weeks 
of the War Minerals Investigations. This work had 
been initiated before the decision against the Mineral 
Importation Committee’s stand on importing minerals 
as ballast in excess of the amount allowed in its pro¬ 
gram, which led to the committee’s resignation as a 
protest against possible consequences; and though this 
situation led to anxious uncertainty, it was some little 
time before it was demonstrated to be the case that 
the domestic supply of war minerals would reach the 
necessary figures; and in the meantime it was neces¬ 
sary to continue the production stimulation program 
already entered upon. By the first of August, 1918, 
however, less than two months after I had undertaken 
the War Minerals Investigations work, I was able to 
report to the Director that the situation in the chief 
war minerals was “very easy”; that both the domestic 
production campaign, and the efforts put forth for con¬ 
servation and economy in the use of these materials, 
had been effective past all anticipation and prophecy; 
so that the restricted import program which had been 
lain down by the Committee on Mineral Imports, and 
which had been condemned as too drastic by many, was 
already proved to be sufficient and even superfluous. 

There began to be, at this period, an oversupplied 
market for chromite, thanks largely to the “ballast and 
back haul” importations. By the first of September, 
it was still more plain that there was a superabun¬ 
dance of this mineral. Those best acquainted with the 
situation, when we canvassed it before determining 
upon a program, were of the opinion that the maximum 
production which could be secured for the United States 
in 1918 would be 60,000 tons; but by Sept. 1 it was 
estimated that the actual production would be 75,000 
tons. In the meantime, the result of the programs of 
conservation and economy in the use of chromite had 
been so effective that, whereas in 1917 the domestic 
consumption amounted to 150,000 tons, of the equiva¬ 
lent of 50 per cent chromic oxide, in 1918 the con¬ 
sumption promised to be less than 100,000 tons. To 
meet this domestic oversupply question, conferences 
were held with the Shipping Board, the Geological Sur¬ 
vey, and the War Industries Board. In these confer¬ 
ences, the Interior Department made firm representa¬ 
tions as to the rights of producers who had been stimu¬ 
lated by the Government program. 

On Nov. 9 I wrote the Director concerning the 
chromite industry: 

“It is true that this industry was advised by the consum¬ 
ers and by the Government that all the ore which they could 
produce would be absorbed, but this encouragement was 
based upon the almost universal testimony of the California 
chrome producers themselves that the Pacific Coast pro¬ 
duction could not be stimulated beyond a production of 
about 60,000 tons for 1918, so that the moral responsibility 
really does not go beyond that figure. In the conference 
which was summoned by the War Industries Board and the 
Shipping Board, and at which I presided, we had a score 
or more of representatives of the California chromite 
industry, and the above was practically their universal 
testimony. The tonnage which we estimated as the possible 
maximum has already been produced and marketed, so that 
in one way it might be considered that there is no moral 
obligation on the part of the Government to further sus¬ 
tain the domestic chromite industry. On the other hand, it 
is true that actual importations of chromite in 1918 were 
largely in excess of those recommended by the Committee 
on Mineral Imports and approved by the War Trade 
Board, the Shipping Board, and the War Industries Board, 
and that producers had been advised of the limitations which 
had been placed by these boards, and which, as I have said, 
have been greatly exceeded. This was due to the fact that 
an exception was made by the War Trade Board to import 
restrictions on the basis of ‘ballast and back haul,’ although 
the Committee on Imports had definitely recommended that 
no such exceptions be allowed; and the discretion over this 
exception was placed in the hands of the Ship Control Com¬ 
mittee in New York, which allowed such large amounts of 
chromite (as well as manganese) to come in that the entire 
program and calculations of the Committee on Mineral 
Imports were upset, and the present oversupply of chromite 
is the result. If the Government is morally liable, there¬ 
fore, it is not on account of its program, but on account of 
the lack of co-ordination of the various branches of the Gov¬ 
ernment and the lack of a strong central control.” 

The oversupply of chromite continued, and a plan 
was adopted by the War Industries Board, after con¬ 
ference with the Bureau of Mines and the Geological 
Survey, to cut off all importations for 1919. Had the 
war lasted, of course, this plan would probably have 
procured the absorption of the domestic supply; also, 
the program of conservation and economy of the use 
of chromite was rescinded. 

The manganese situation was somewhat similar. As 
set forth above, it was stated as early as August to 
be “very easy.” By late September there was a 
threatened possible oVersupply. Even before this time 
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the War Minerals Investigations had begun to dis¬ 
courage all new domestic manganese undertakings ex¬ 
cept such as might give promise of being able to with¬ 
stand drastic competiton. An effort was also made 
to promptly reduce importations from Brazil to the 
rate of 250,000 tons annually, a figure which promised 
ample supplies for the continuation of the full war 
program, even though domestic output should show 
no increase over the already established 1918 rate and 
our conservation program should effect no marked re¬ 
duction in consumption. This effort was delayed, how¬ 
ever, on account of considerations involving State De¬ 
partment policies relating to Brazil. 

By the middle of October, conditions of supply of 
war minerals were such that I advised the Director: 

“As regards the general situation, the condition previously 
reported as to sufficiency of prospective supply of chromite, 
manganese, pyrite, and sulphur continues, and it is unlikely 
that we shall be pressed for supplies of these materials 
during the remainder of the war.” 

In the early part of November, the near prospect of 
peace led to a backing up of markets in general, and 
the situation in chromite and manganese became acute. 
The following general notice was sent out on Nov. 9, 
under the signature of the Director: 

“From the Government standpoint there is no longer any 
need of encouraging increased production of manganese, 
chromite, and pyrite. Intending investors should investi¬ 
gate very carefully before embarking in mining ventures in¬ 
volving these ores. After the war, domestic mines will have 
to compete with foreign ores, which are situated where 
labor is more plentiful and cheaper.” 

On Nov. 9, I advised the Director as follows: 
“The near prospect of peace has led to a backing up of 

markets in general and of these the chrome and manganese 
markets have been brought very specifically to our attention. 
The War Industries Board, which had handled the matter 
all through, has become subject to very sharp criticism, and 
it is largely for this reason that the War Industries Board 
has turned over the entire problem to the Interior Depart¬ 
ment. Unfortunately, however, it is, in my opinion, too late 
to correct any errors in judgment which may have been 
made. The great trouble has been in the lack of co-ordina¬ 
tion of Government departments. They have attained our 
major object, namely, the procuring of abundant mangan¬ 
ese, chromite, and other war minerals, for the carrsdng on 
of the war, but have failed utterly in the accurate adjust¬ 
ment of supply and demand.” 

During all this period, there had been pending tardy 
legislation in Congress to pass a bill creating a Min¬ 
erals Administration, similar in authoritative scope to 
the Fuel and Food Administrations. This had been 
recommended by the War Minerals Committee, of which 
Mr. Westervelt was chairman, as told in his article, 
which precedes this. The matter had dragged on in 
Congress while the war was being fought and decided, 
and we had no time to pay much attention to this de¬ 
liberation in the necessity for action, which fortunately 
was secured in some fashion by the working together 
of various boards and bureaus and the formation of our 
own interdepartmental commiUees to decide and handle 
emergency questions. 

The bill was passed by both houses of Congress late 
in September and went to the President for signature. 
It put the responsibility of selecting the Administra¬ 
tion on the President, and the President’s signature 
was delayed while he conferred with Mr. Baruch on 
the subject. In the latter part of October, it was 
agreed between Mr. Baruch and Secretary Lane that 
Mr. Baruch was to designate to the Secretary any war 
mineral of which there was a shortage (the bill re¬ 

stricted the authority of the act to minerals of which 
there was a shortage for war purposes), and in this 
case, the Interior Department would become respon¬ 
sible for its production. Mr. Baruch further specified 
that at that time, Oct. 28, the only articles of which 
there was a shortage were potash, zircon, and arsenic. 
He held that other minerals mentioned in the bill, of 
which there had once been a shortage, were no longer 
within the field of the bill, since the shortage had been 
relieved. Under this category, he placed the chief “war 
minerals,” like chromite, manganese, and pyrite. 

Acting on these instructions, I appointed A. E. Wells 
in charge of the arsenic situation, which was the only 
one which required immediate action, the zircon prob¬ 
lem being really inactive; and I appointed a special 
new committee to supplement the former committee in 
a more vigorous handling of the potash situation. A 
first allotment of $100,000 out of the administration 
fund of the Mineral Control Act was made to the War 
Minerals Investigations, subject to my expenditure. 
This money was subsequently turned back into the 
fund. 

On Nov. 1, however, Mr. Baruch advised Secretary 
Lane that the chromite situation was in a precarious 
condition, and asked him to keep up the jxroduction 
under the Mineral Act, thereby “passing the buck” of 
the oversupply problem, after having tenaciously held 
the mineral control up to that period. 

It so happened, however, that the powers of the 
Minerals Administration were destined not to extend 
further than the arsenic question, and did not go far 
in that. A contract with the Government to supply 
arsenic was being sought for a mine in New England. 
This contract was sought by an officer who was in the 
Chemical Service of the V/ar Department, but on in¬ 
vestigation it was found that the enterprise did not 
warrant making any contract; it was also found that 
the reported shortage of arsenic was not threatening, 
and that it was very likely to disappear, which it 
shortly did. 

The pressing mineral problems at the time were, 
however, not shortage, but overproduction, so did not 
come under the terms .of the Minerals Control Act, 
which, moreover, was not signed by the President till 
about the time of the Armistice. Nevertheless, as soon 
as the news was wired by the American Mining Con¬ 
gress to the mining world that Secretary Lane had 
been appointed administrator under the act, telegrams 
and letters began to come in to the Bureau and to Sec¬ 
retary Lane, the President and members of Congress, 
urging that the Government relieve the chromite and 
manganese situation by purchasing producers’ ore at 
the market price and supporting the market. Repre¬ 
sentatives of the industry also arrived in Washington 
to press the matter. Possible remedies were drawn up 
by the chromite, manganese, and pyrite committees, 
which I had appointed for the War Minerals Investi¬ 
gations. 

The Chromite Committee submitted a plan for the 
alteration of the situation under the War Minerals 
Control Act. I stated, however, at this time in my re¬ 
port to the Director (on Nov. 23), “I do not think it 
possible to secure proper and adequate relief for the 
chromite, manganese, and pyrite situations under the 
Minerals Control Act, and I recommend that these prob¬ 
lems be investigated by special commissions who shall 
report to Congress.” And on Nov. 19 I wrote; 

“I am of the opinion that we shall find on mature reflec- 
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tion that the present situation regarding manganese, chro¬ 
mite, and pyrite cannot properly or safely be dealt with 
under the Mineral Act, and that it would be a great mis¬ 
take for the Bureau to undertake them under this act, and 
one which would bring finally much criticism upon it. Aside 
from the propriety, the logical methods for carrying out a 
plan of reparation for producers of chromite, manganese, 
and pyrite, including the establishment of a protective tariff 
in each case, and the control of vast and complex industries 
for the sake of supporting single minor industries, would 
lead the Bureau into an impossible position and one which 
would bring upon it an immense amount of criticism and 
would be foredoomed to failure. The recommendation is 
that a commission be appointed by the President, at the 
suggestion of the Secretary of the Interior, outside of the 
Bureau of Mines, or including a representation from the 
Bureau, to determine the moral obligations incurred by the 
Government during the war to the domestic producers of 
chromite and manganese, and that this commission or com¬ 
missions report their findings to the President and recom¬ 
mend that he ask Congress to appropriate the necessary 
amount determined upon as damages, and reimburse the 
producers by a flat cash payment.” 

The plan of the Chromite Committee was trans¬ 
mitted for his opinion to Secretary Lane, who called a 
conference to consider the action of the Government 
and the consumers in the event of his taking action 
according to the Minerals Control Act. To this con¬ 
ference he invited representatives of the principal 
Government departments and of the Mining Commit¬ 
tees of Congress, one representative of the producers, 
and about twenty-three representatives of the consum¬ 
ers. It was the Secretary’s plan to see whether the 
chrome consumers could not be induced to buy suffi¬ 
cient chromite so that the domestic chrome industry 
should be enabled to avoid the losses with which it 
was threatened. The plan was not successful. Only 
about four of the twenty-three consumers invited re¬ 
sponded, and these refused to admit a responsibility. 
The steel industry was not represented at all. Ex¬ 
cept that the Secretary indicated his sympathy with 
the producers of chrome in their difficulty, the confer¬ 
ence was without result. 

Subsequent to the conference, a tentative plan was 
suggested for the Bureau of Mines to proceed with the 
further investigation of the mooted problems of over¬ 
supply and failing markets for war minerals, such as 
chromite, manganese, tungsten, and pyrite, and that 
the administration funds carried in the Mineral Con¬ 
trol Act should be used for that purpose; and I was 
asked by the Director to formulate plans for under¬ 
taking this investigation. 

I reported on Dec. 7 that, in the opinion of the War 
Minerals Investigations Staff, we could not properly 
undertake investigation of the existing war minerals 
situation with the administration funds of the Mineral 
Control Act, since the Secretary had decided not to act 
under this authority, for the double reason that the 
war was virtually over, as President Wilson had an¬ 
nounced, and that there was no shortage. In fact, it 
was not war problems, but post-war problems, that 
must be dealt with. However, a conference of pi:o- 
ducers about the middle of December secured the state¬ 
ment from Secretary Lane that he would exercise the 
powers of the Mineral Control Act, if he were author¬ 
ized to do so by Congress. Concerning this conference, 
I reported: 

“A plan was therefore formulated to have Congress 
authorize the application of this act to cover the present 
emergency. Although this plan was approved by the senators 
present, personally I do not think there is any chance what¬ 

ever of its succeeding, and, therefore, I am not counting on 
funds from that source.” 

What Congress actually decided to do was the obvious 
course of meeting the situation by new legislation, af¬ 
fording relief by the payment of claims; and the ad¬ 
ministration of this relief fund of $8,000,000 was 
turned over to the Interior Department. I was asked 
by the Director to handle this work, bul; I advised him 
that, the war being over, I desired to be relieved as 
soon as possible; and that I should advise in any case 
putting the adjudication of the claims into the hands 
of a commission of three men of recognized standing 
who had not been connected, as I had been, with the 
war minerals problem and the events which led up to 
the existing situation. This suggestion was adopted 
by the Director and the Secretary, and a commission, 
consisting of former Senator John Shafroth, of Colo¬ 
rado, chairman; Dr. Martin Foster, former chairman 
of the Committee on Mines and Mining in the House 
of Representatives, and Philip N. Moore, former presi¬ 
dent of the American Institute of Mining and Metal¬ 
lurgical Engineers, was appointed. On the urgent re¬ 
quest of the Director, however, I undertook to organize, 
with the title of chief engineer, the investigating force 
of the Bureau, which it was planned by the Director to 
conduct separately from the commission. 

Accordingly, a competent staff of engineers and 
auditors was assembled. C. B. Holmes, formerly with 
the Chile Copper Co., was engaged as chief accountant, 
and the selection proved a wise one. On July 8, 1919, 
nineteen engineers were at work—Messrs. Cameron, 
Toll, Shonts, Sheafe, Locklin, Williams, Sears, Edding- 
field, Wormser, Van Siclen, Tucker, Harrison, Dub, 
Means, Henry, Hyder, Harder, Crane and Battle; and 
eight auditors—Messrs. Holmes, Trelawney, Langton, 
Hay, Evans, Dunn, Roosa, and Fleming. The staff 
being ready, I had all claims analyzed, abstracted, and 
classified, and annotated with whatever knowledge there 
existed in the Government departments concerning the 
particular enterprise in question. 

The War Minerals Relief Bill as passed by Congress 
was not a skilful piece of legislation; after being 
trimmed here and compromised there, it required a 
lawyer to determine what it really provided for. There¬ 
fore, the decision as to its meaning was secured from 
the Attorney General and from the Solicitor of the 
Interior Department. The most perplexing and un¬ 
satisfactory provision was for the payment only of 
those losses made in the production of minerals “at 
request or demand” of the Government. Congress had, 
of course, no very clear idea what it meant by this. 
It was a cloudy and inequitable piece of legislation, giv¬ 
ing awards to some who did not merit them, and with¬ 
holding, by its provisions, awards from some better 
entitled, but it did not lie within the function of the 
Interior Department to make awards or disburse moneys 
from the $8,000,000 set aside by Congress for that 
purpose, except as directed by the law; so our job was 
simply to have that law interpreted by the highest au¬ 
thority, and act promptly in accordance. 

Subsequently, in order to facilitate and expedite han¬ 
dling and disposing of the claims, and at the special re¬ 
quest of the Director and the Secretary, I devised a 
plan of having the claims, after having been reported 
on by engineer and auditor, go to “examiners” (whom 
I selected and started out), who would go over the 
evidence, make additional necessary researches, and 
submit the whole case, with recommendations, to the 
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commission, for their approval, disapproval, or further 
investigation. After the commission’s finding the only 
final formality was the Secretary’s approval. That the 
entire plan devised, of a commission, force of auditors 
and engineers, and intermediary examiners, has worked 
smoothly, is shown by the handling of 1,400 claims in 
about two years. 

This sketchy record of the activities of the War 
Minerals Investigations has been prepared with the 
same object with which I have secured the other papers 
of this series—namely, the presenting of a true, un¬ 
varnished report as to how the mineral problems of the 
war were handled in Washington. It is not that we 
can point to the record with pride: we cannot. But 
we need the record to preserve an event in the history 
of American mineral production which otherwise would 
be unrecorded, and its lesson lost. 

The striking feature to the reader will be the total 
unpreparedness: the swiftness of events which swept 
past a tardy and confused Government, and found us 
at the end of the war with knowledge and methods just 
emerging from something very near bewilderment, but 
still hopelessly hampered by internal politics and jockey¬ 
ing for power and for preferment within the Gov¬ 
ernment. 

The lesson to be learned and acted on is preparedness 
at leisure. There is no question more important than 
the supply of raw materials during crises: it should be 
taken up now, in the light of our war-time experience, 
and a careful survey made of the field, and detailed 
plans made for the effective putting into action of those 
plans in case of emergency. Our Navy at least, and 
some of our Army, is maintained ready for any sur¬ 
prise. What a lack of foresight if we do not have the 
other details for any eventuality planned and ready to 
put into smooth and effective 'Jction at a day’s notice! 

In the case of breaking out of a sudden war again, 
how would the mineral supply problem be handled? 
Nobody knows—there would be the same “doubt, hesi¬ 
tation, and pain.” The agency would be squabbled 
over, and dallied over; and, if ever decided on, the nec¬ 
essary surveys and plans would still be lacking. So far 
as possible, the lesson teaches us, this should be reme¬ 
died. The matter should be taken up by the War De¬ 
partment, co-operating with the mineral bureaus of our 
Government. At any rate, a conscious, intelligent, and 
far-sighted mineral policy, both foreign and domestic, 
should be reached as soon as may be by our Govern¬ 
ment. 

We have certain reserves of certain ores: shall we 
mine haphazard; shall we exhaust at unnatural speed 
by the forced pressure of tariffs or other devices; shall 
we conserve ? The country needs a wise business policy 
for its natural resources; and for its mineral supplies 
an intelligent program for the future, for peace or for 
possible war, is quite necessary. Tariffs should not be 
based on present-day individual desire for profit, but 
on a sane national policy of using its resources most 
efficiently and to the best advantage. 

Mills in Tri-State Field Inspected 
An inspection of the mills in the Missouri-Kansas-Okla- 

homa lead and zinc district is being made by engineers 
of the U. S. Bureau of Mines, with a view to determin¬ 
ing their general procedure and gathering data as to 
different phases of the milling practice that may be' 
most amenable to improvement. 

Manganese Ore in the Western States 
Described in Survey Bulletin 

In 1917 and 1918 there was a shortage of manganese 
ore in the United States owing to the impossibility of 
obtaining shipments from abroad. Because of the 
necessity of discovering further domestic supplies, a 
group of ten geologists of the U. S. Geological Survey 
made a rather careful examination of districts through¬ 
out the country in which manganese ore was known or 
supposed to be present. The results of these examina¬ 
tions have now been published, including reports that 
describe the deposits in most of Virginia, Tennessee, 
Georgia, Arkansas, Oklahoma, Colorado, Wyoming, New 
Mexico, Arizona, Nevada, and Southern California. 
One of the last of these reports, which describes the 
deposits of Montana, Utah, Oregon, and Washington, 
has just been issued as Bulletin 725-C, “Deposits of 
Manganese Ore in Montana, Utah, Oregon, and Wash¬ 
ington,” by J. T. Pardee. 

The deposits in Montana include those near Philips- 
burg, where twenty-one mines have been operated; 
those near Butte, where a number of mines have been 
operated but only five have been productive; and those 
of eleven other districts. The most productive deposits 
in Utah are in the Little Grande district. Grand County, 
where twenty mines were operated, although those in 
the Tintic and Erickson districts also produced some 
ore. Many deposits in Oregon and Washington were 
explored during the war, but only a few were brought 
to the shipping stage. In Oregon twelve groups of 
deposits in the Lake Creek, Gold Hill, and Greenback 
districts, Jackson County, as well as scattered small 
deposits in three districts in Baker County, were ex¬ 
plored. The principal deposits of Washington lie along 
the east side of the Olympic Mountains, in Mason 
and Jefferson counties, but small deposits are found 
in four other districts that have been under investiga¬ 
tion and consideration. 

Finland Iron-Ore Deposits 
According to expert opinions obtained by the Geo¬ 

logical Commission of Finland, the deposits of iron 
ore in the Porkonen-Pahtavaara region of Kittila, in 
Finnish Lapland, estimated to contain 100,000,000 tons 
of ore, cannot be utilized for the next ten years, be¬ 
cause of the high percentage of phosphorus and the 
difficulty of separating it from the ore, and owing to 
the inaccessibility of the mines, reports Leslie A. 
Davis, consul at Helsingfors. It is thought that these 
ore fields can be worked profitably if the proposed rail¬ 
road to the Arctic Ocean is constructed within con¬ 
venient access to them. 

During the last three years the 0/Y Pitkaranta 
Bruks A/B has been engaged in making preparations 
for the mining of iron ore and has been completing 
its foundry. Considerable money has been expended 
for this purpose, and conferences have been held with 
both native and foreign experts. Smelting experi¬ 
ments in electrical ovens have proved that a good cast 
steel and also a first-class steel for making tools and 
implements can be produced. Forests have been pur¬ 
chased to insure fuel for the coming smelting opera¬ 
tions. Other improvements and extensions of the plant 
are said to be under consideration, and investigation 
warrants the conclusion that development will probably 
be initiated soon. 
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Government Officials Prominent in Mining 
Albert H. Fay 

By Paul Wooton 
Written for Engineering and Mining Journal Ah. fay has been made chief of the Natural Re¬ 

sources Division of the Income Tax Unit of the 
• Bureau of Internal Revenue. Mr. Fay is a widely 

known mining engineer. It is this subdivision of the 
Bureau of Internal Revenue with which the mining in¬ 
dustry has largely to deal 
on taxation matters. The 
appointment of a mining 
engineer to that place 
follows many urgent 
appeals from the indus¬ 
try, as the valuation of 
mines is a highly tech¬ 
nical procedure and one 
which best can be 
directed by an engineer, 
it is believed. For several 
months Mr. Fay has been 
the acting head of the 
division and has already 
undertaken to reorganize 
the units handling 
matters pertaining to 
natural resources. This 
is being done with the 
purpose of speeding up 
the work on valuations. 
A revised manual on oil 
and gas will soon be 
issued, which will be of 
great assistance in the 
valuation of oil proper¬ 
ties. In his new position 
Mr. Fay is at the head of 
an organization compris¬ 
ing a large technical 
personnel. His staff in¬ 
cludes fifty engineers 
and seventy-five 
auditors, besides clerks 
and other assistants. 
More than $250,000,000 
in taxes are based on valuations made in the Natural 
Resources Division. 

Complaints have been frequent that it requires 
too long a time for tax collectors of this division to 
handle the data furnished them. It is admitted by Mr. 
Fay that the work has been handicapped by lack of 
funds with which to hire a sufficient number of 
engineers. He is not willing, however, to allow the 
Government to take all the blame, as his records show 
that many taxpayers are slow in filing valuation data. 
He has figured out a plan which he believes will make 
possible a gain of from two to six months in the 
readjustment of taxes when the taxpayer proves his 
case. 

Valuations of natural resources were necessarily slow 
at first, Mr. Fay points out, because the division was 
called upon to pioneer the entire field. During the period 
of organization and of preliminary work delays were 
unavoidable. This has had the effect of bringing the 
work of the division into some disrepute. It has been 

hard to live down that reputation, but Mr. Fay believes 
that there will be little cause for such complaints in the 
future. One thing is certain, he says—every taxpayer 
is going to be given every consideration that it is pos¬ 
sible to extend. Mr. Fay is a native of Missouri. He 

was graduated from the 
Missouri School of Mines 
in 1902. He took post¬ 
graduate work at Colum¬ 
bia in geology, mineral¬ 
ogy, and ore dressing. 
Early in his career he 
became acquainted with 
a large number of min¬ 
ing engineers through 
his service as assistant 
to the secretary of the 
A. I. M. E. He resigned 
this position in 1903 to 
enter the employ of the 
Cananea Consolidated 
Copper Co. in Mexico. 
After more than two 
years with the Cananea 
company Mr. Fay be¬ 
came superintendent for 
the Bartels Tin Mining 
Co., which was operating 
in the Cape Prince of 
Wales district of Alaska. 
Two years later he ac¬ 
cepted a position as 
mining engineer for the 
John T. Williams Co. at 
Bristol, Tenn., where he 
was in charge of the 
barytes operations of 
that company. From 
December, 1908, to 
August, 1911, Mr. Fay 
was a member of the 
editorial staff of the 

Engineering and Mining Journal. He edited the 1910 
volume of Mineral Industry. In connection with his 
work for the Journal, he traveled widely, gathering data 
on numerous mining districts. 

In August, 1911, Mr. Fay assumed the position of 
mining engineer in direct charge of statistics for the 
U. S. Bureau of Mines, in which position he continued 
for nine years. During that time, in addition to main¬ 
taining the statistical records of the Bureau, he pre¬ 
pared thirty-five technical papers, aggregating 4,000 
pages in all, of statistical data on mine accidents. He is 
the author of a special bulletin analyzing coal mine 
fatalities in the United States between 1870 and 1914, 
the preparation of which involved the detailed study of 
55.000 fatalities. 

Mr. Fay is perhaps test known by his last publication, 
which bears the title “A Glossary of the Mining and 
Mineral Industry.” Soon after leaving the service of 
the Bureau of Mines he accepted the position with the 
Bureau of Internal Revenue. 
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Consultation 

The Uses and Associations of 
Monazite Sand 

“I am interested in monazite sand, and desire the follow¬ 
ing information regarding it: Where is it found? What 
are the minerals or metals usually associated with it? For 
what purpose is it used? Is there a considerable demand 
for it? What is it worth? I presume the sand is con¬ 
centrated.” 

Monazite is a phosphate of the cerium metals 
(cerium, didymium, and lanthanum) and other rare- 
earth metals such as neodymium, and praseodymium, 
including thorium, the metal for which it is chiefly 
mined. The thorium content varies widely, and com¬ 
mercially ranges from 2J to 6 per cent, but some mona¬ 
zite carries as much as 18 per cent thorium oxide. The 
best Brazilian concentrates carry about 6 per cent 
thorium oxide, or thoria, whereas those of India and 
Ceylon have about 9 per cent. The mineral is commonly 
associated with magnetite, zircon, gold, chromite, il- 
menite, garnet and occasionally the diamond. Mona¬ 
zite sand consists of well-rounded grains of a resinous 
lustre which may be brownish, gray, yellow, or reddish 
in color. It is weakly magnetic but of high specific 
gravity. It gives a phosphate reaction. 

Monazite, being heavier than ordinary minerals, has 
made many a prospector attach undue importance to the 
value of his find. The value of monazite depends upon 
its content of thorium oxide, and if this be too low the 
mineral is worthless. The domestic monazite-sand 
industry flourished at the beginning of the present 
century, but after 1910 production ceased entirely, 
owing to the development of strong competition by 
foreign producers. 

Monazite is widespread in occurrence, but forms only 
a small fraction of 1 per cent of the rock contained in 
the earth’s crust, according to W. T. Schaller. On 
decomposition of the rock, the monazite and other resist¬ 
ant minerals are not attacked chemically, remaining 
behind unaltered, and, being much heavier than the 
products of decomposition, are gradually but slowly con¬ 
centrated in the residue from the broken-down rock. 
Locally, river waters will effect a concentration of the 
heavy minerals into monazite-bearing sands and 
gravels. If the ocean encroaches on an area of such 
decomposed rock, the selective action of the sea waves 
will still further concentrate the heavier minerals. 
Sea-coast deposits of sand, therefore, contain monazite 
in higher natural concentration and cover larger areas 
than river-bed deposits. Even if the percentage of 
thoria in monazite were constant, sea-coast monazite 
sand would contain more thoria than river-bed sands, on 
account of their greater content of monazite. 

The world’s monazite supplies are pbtained prin¬ 
cipally from deposits in Brazil and India, although it 
has been found and mined in other countries. In the 
United States, it has been produced in the Carolinas and 
in Idaho. The counties of Cleveland, Burke, Alex¬ 
ander, Catawba, Caldwell,. Rutherford, Gaston, Iredell, 
McDowell, Polk, and Lincoln of North Carolina, and 
Cherokee, Anderson, Laurens, Oconee, Pickens, Spar¬ 

tanburg, and Greenville counties in South Carolina, 
contain the most productive localities. The monazite 
is found in stream and bottom lands, and the mineral¬ 
bearing gravels are reported to range between 1^ ft. 
and 2i ft. thick. In Idaho, the deposits are in Center¬ 
ville and Idaho City, and are associated with gold- 
bearing gravels. Monazite is also reported to have been 
found in Colorado, in the Newland Gulch district. 

Monazite was found in the Carolinas in 1879, and the 
placer deposits there, according to the U. S. Geological 
Survey, were first worked about 1886. The next year 
the mineral was shipped, and more or less has been 
mined and shipped ever since. 

The quantity produced in the United States reached 
its maximum in 1895. In that year Brazilian monazite 
entered the market and caused the domestic production 
to fall to almost negligible proportions. Increased 
demand soon created a revival in the domestic output, 
which in 1905 again approached the maximum. From 
1893 to 1910, inclusive, there was a large production of 
monazite in this country, but from 1911 to date the 
output has varied from nothing to 38,000 lb. annually. 

The world’s production of monazite is small, and fluc¬ 
tuates widely, averaging about 2,500 tons annually. 
Although Brazil formerly was the most important pro¬ 
ducing country, Indian monazite is now produced in 
greater quantities, and it is reported by the Imperial 
Mineral Resources Bureau to be richer in thoria than 
the Brazilian grades. 

Monazite is used as a source or thorium salts and by¬ 
product rare earths, such as cerium and lanthanum. 
Thorium oxide glows intensely when heated, and is 
therefore used in making incandescent mantles for gas 
lights (the Welsbach mantle). It is obtained by heat¬ 
ing nitrate of thorium. According to the U. S. Geo¬ 
logical Survey, from 250 to 500 mantles are produced 
from one pound of thorium nitrate. The world’s annual 
consumption of incandescent gas mantles is about one- 
third of a billion. Thorium compounds are also used 
in magnesium flashlight powders, and the metal thorium, 
with other rare-earth metals, is alloyed with tungsten, 
making very ductile filaments for electric lamps. Only 
a slight use has been found for the rare-earth salts 
byproducts obtained from monazite sand. 

Cerium residues may be used in the manufacture of 
ferrocerium, an alloy used in sparking devices, and 
cerium salts are used in the flaming arc. Mesothorium, 
a radio-active element found in thorium minerals, is 
recovered and used as a substitute for radium in lumin¬ 
ous paint. Although the percentage of mesothorium in 
monazite is exceedingly small, its great value makes it 
one of the most desirable byproducts of the mineral. 
A ton of monazite containing 5 per cent of thoria has 
been estimated to yield about 2.5 mg. of mesothorium. 

Monazite is quoted by Engineering and Mining Jour¬ 
nal as being worth $30 per unit for material containing 
at least 6 per cent thorium oxide. 

The sand is usually concentrated before being ship¬ 
ped. The deposits in the United States especially require 
concentration. 
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Handy Knowledge 

Guarding Chute Lips of Shaft Pockets 
■\Vritten for Engineering and Mining Journal 

The main shaft at the French Creek Mines of the 
E. & G. Brooke Iron Co., at St. Peters, Pa., is a 43-deg. 
incline to the 7th level, below which point it flattens to 
33 deg. Shaft pockets or ore bins are provided at 
every level, the chute lips of which project into the 
shaft, clearing the skip by only about 2 in. to avoid 
spillage. If left unguarded, these lips would be a 
source of danger to men -riding in the skip. Full pro¬ 
tection is afforded, however, at each chute by nailing 
12-ft. lengths of i x 4-in. pine lengthwise in the shaft 
over the full width of the skipway, one end of each 
length meeting; the lip and the other end being nailed 
to a timber across the hanging wall of the shaft. This 
makes it impossible for a person riding in the skip to 
let his head be caught between skip and chute lip. 
Any part of the body projecting outside of the skip is 

slowly pushed back without injury so as to clear the 
lip. This arrangement was devised at the mine and 
has been approved by the state mine inspector. The 
same device is used at the collar of the shaft. M. T. 
Hoster is superintendent in charge. 

A Reinforced Gate for Ore Bins 
Written for Engineering and Mining Journal 

The rack-and-pinion gate commonly used on ore bins 
is often required to withstand severe battering. The 
impact of the heavy pieces of ore frequently breaks the 
racks, which are of cast iron, bends the pinion shaft 
as well as the plate of which the gate is made, and 
springs the plate out of the groove in which it runs. 
This difficulty is avoided at the French Creek mines 
of the E. & G. Brooke Iron Co. at St. Peters, Pa., by 
reinforcing the gate, as shown in the sketch, with 2-in. 
planks of soft wood backed by a i-in. iron plate. This 

extra plate and the planks are bolted to the gate. Gates 
thus reinforced have lasted three years without break¬ 
age at the mines mentioned, and are still in good con¬ 
dition. 

Tagging Diamond-Drill Holes 
By Roy H. Poston 

Written for Engineering and Mining Journal 

Every diamond-drill hole should be tagged—that is, 
designated—by some number or symbol in a permanent 
way, to establish its identity beyond question at any 
time. Different ways of doing this are in use, such as 
center punching the number on the sleeve, bradding the 
number plate on the sleeve or filling the top of the 
sleeve with cement and embedding the number tag in it. 
The method depicted in B in the accompanying sketch 
seems better than others. That illustrated in A was 

Discarded 

METHOD OF TAGGING DRILL HOLE 
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used for several years at one Missouri mine, but small 
boys pulled off the tags as fast as they were put in place. 

To obviate this annoyance and difficulty, discarded 
railroad spikes, with the number punched in the top of 
the head, were substituted for the tags, and the trouble 
ceased. A coat of waterproof paint was applied to the 
top of the spike after it was placed in position in the 
drill hole. The top of the spike was faced on an emery 
wheel before punching the number. 

Ore-Chute Device 
Written for Engineering and Mining Journal 

It may be desirable to lessen the impact of the feed 
flowing to a coarse crusher. At one plant chains were 
hung in the feed chute and, these failing, 3-ft. lengths 
of rail were suspended by one end. Both of these were 
unsatisfactory, as the breaking of either chain or rail 

CRUSHKR PROTECTOR FOR ORE CHUTE 

CAGE FOR ELECTRIC SINKING PUMP 

ated by air for the reason that it was much cheaper 
and because, had the mine closed down, it would have 
been very inefficient practice to operate a large com¬ 
pressor for one or two small pumps. 

permitted iron to enter the crusher, with consequent 
damage to the latter. Finally three rods were attached 
to each section of rail, as shown in the sketch. The 
device will hold the rail together, in case it breaks, 
thus protecting the crusher. 

Substitute for Sinking Pump 
Written for Engineering and Mining Journal 

The necessity of purchasing an electric sinking pump 
to unwater an old shaft for preliminary examination, at 
the French Creek mines of the E. & G. Brooke Iron 
Co., at St. Peters, Pa., was avoided by mounting a small 
Dean triplex pump of a capacity of 130 gal. per minute 
and a belt-connected 15-hp. motor on a cage built for 
the purpose. The cage was lowered by a block and 
tackle as unwatering progressed. A standard 4-in. suc¬ 
tion 20 ft. long was used, which permitted the cage to 
be lowered 20 ft. at a time. The horizontal members 
of the cage were of 3-in. channel iron and the vertical 
members of 3 x 1 in. angle iron. The platform of the 
cage on which the pump sat was 5x4 ft. A sketch of 
the cage is shown herewith. 

A 20-ft, length was added to the 3-in. column pipe 
each time the pump was lowered to a new position. To 
reduce to a minimum the time required to connect the 
pump to the column pipe, a flexible connection of fire 
hose was employed. Here a slight difficulty was en¬ 
countered. The pump discharge and the column pipe 
were both of 3-in. diameter, but it was impossible to 
buy fire hose larger than 2i in. in diameter. This was 
overcome by fitting both the pump discharge and the 
column pipe with a standard 3 x 2i-in. Y and connect¬ 
ing the two Y’s with two 5-ft. lengths of 2i-in. fire 
hose. The fire hose was fitted with standard pipe-thread 
couplings. 

An electric sinking pump was preferred to one oper- 

Suggested Changes in Low’s Methods 
Of Analysis 

By Albert H. Low 
Written for Engineering and Mining Journal 

The above caption appears in the Sept. 3, 1921, issue 
of Engineering and Mining Journal. I am glad to note 
the changes suggested. The first relates to the necessity 
of a provision being made for the presence of arsenic 
in the nickel and cobalt determinations. Unless arsenic 
is present in large amount relatively to the iron, it 
does no harm, and my inadvertence in the matter was 
due to the fact that I had not happened to encounter 
such ores. The decomposition in the zinc assay is 
similar, and arsenic has sometimes given trouble from 
the cause indicated. Reference to my “Methods” will 
show that provision was made for this contingency in a 
simple manner, which can easily be adapted to the nickel 
determination. 

The suggestion relative to the determination of 
chromium in chromite does not impress me, as my per¬ 
sonal experience with the method has failed to show the 
loss indicated. I am glad of the suggestion, however, 
and will as soon as practicable investigate the matter 
further. 

The figure 4.74 in the molybdate method for lead is 
evidently a misprint for 4.24, the figure being qualified 
by the word “about.” A more nearly correct figure 
is 4.26. _ 

Investigating Use of Gunite 
The U. S. Bureau of Mines is conducting an in¬ 

vestigation in the Nevada gold-mining fields of the use 
of gunite in metal mines. The possibility of the cement 
gun being used in the preventing or minimizing of 
rock burst in deep metal mines is being given especial 
attention. 
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The Petroleum Industry 

Oil Prospects in Me.ckenzie River District 

Special Correspondence 

A. H. Low, geologist for the Mackenzie River Oil Co., 
has returned from field operations in the Northwest. 
He states that the results of the summer’s work at and 
around Fort Norman are disappointing, no additional 
strikes having been made and the original discovery 
well not having yet been proved a commercial producer. 
Several years, in his opinion, may be necessary to locate 
the oil supply in the Mackenzie region, and Mr. Low is 
inclined to think that the greatest possibilities will be 
inland at a distance of perhaps fifteen miles from the 
river. This will increase the difficulties of operation, 
but the indications at several points at that distance in¬ 
land are more favorable than along the shore. 

It is also Mr. Low’s opinion that the potential oil field 
does not extend far north of Fort Norman and that 
strikes are more likely to be made south than north. 
He considers that the Hay River field and some of the 
inland areas around Great Slave Lake are among the 
most probable prospects. His investigations showed 
many possibilities, but only a well could prove them and 
the only way was to keep on drilling until oil would be 
struck. No machinery having been taken in for the 
Mackenzie River Co., its operations were confined to 
the geological field work conducted by Mr. Low and his 
party. 

When Mr. Low left Fort Norman on Sept. 13 the 
Imperial Oil Co.’s well on Bear Island was understood 
to be just beginning to drill, and the other rigs at 
Bluefish Creek, and the opposite side of the river, were 
getting under way. It will be possible to continue drill¬ 
ing at these points well into the winter, and the crews 
left at each of the camps will probably keep at work 
for some time. 

Petroleum Conference Proposed 

Washington Correspondence 

A conference of men representing the various 
branches of the petroleum industry may be held in 
Washington in December. The matter is being dis¬ 
cussed, and it is believed that the plan will be carried 
out. A gathering of oil men in Washington last winter 
was productive of much constructive work. Conditions 
have changed materially since that conference, and it 
is believed that mutual good will come from a discussion 
of the present-day problems which the industry faces. 
The Government officials who have been approached in 
this connection have expressed the desire that the con¬ 
ference be held. 

in its sixth producing well in the Cat Creek district. 
Besides this it has another well close to producing sands 
and will drill its Ten Spot well to the quadrant sands. 
It is rumored that West Dome officials have been nego¬ 
tiating to sell out to the Midwest Refining Co. 

The Ohio Oil Co., a Standard subsidiary, has an¬ 
nounced that it would build a seventy-two-mile pipe line 
to convey gas from the Elk Basin, Wyoming, fields to 
Billings, Mont. This will supply gas for light, heat, 
and fuel to Billings and points along the way. It will 
take ninety days to build the line, and during the 
construction period the company will employ 500 men 
and have a payroll of about $120,000 per month, includ¬ 
ing superintendence and incidental charges and expense. 
Cheap gas should make Billings a center for manufactur¬ 
ing and possibly for refineries and smelters. 

Rumanian Oil Production 
By Reuter’s Service 

The production of oil in Rumania during August 
amounted to about 105,000 tons, compared with 80,000 
in July. There was a general increase in the output of 
the companies, the Steaua Romana producing 22,846 
tons, against 18,892 tons in July; the Astra Romana 
27,013, against 22,834; the Romana Americana, 23,187, 
against 20,449; and nearly all the smaller concerns 
showing proportionate, in some cases much larger, in¬ 
show proportionate increases. 

San Joaquin Strike Unchanged 
Special Correspondence 

The strike situation in the southern San Joaquin oil 
district continues without apparent change. Acts of 
violence have been reported and threats have been made 
of extending the strike to other oil fields in California. 
Operators and workers have made no changes in their 
relative positions, and it appears that a settlement of 
the strike is a long way off. 

The Alberta Oil Fields 
Special Correspondence 

Vice-president A. M. McQueen, of the Imperial Oil 
Co., confirms the report that a strike of 2,000,000 ft. of 
gas has been made at Pouce Coupe at a depth of 1,650 ft. 
He stated that drilling operations would be carried on 
throughout the winter as far as weather conditions 
would permit at all of the company’s thirteen wells in 
Alberta. 

Montana Oil Developments 

Special Correspondence 

Montana has sixty-nine wells producing and sixty- 
four more drilling or rigged up to drill. Of this latter 
number forty-eight are on wildcat structures. 

The West Dome Oil Co., which is controlled by offi¬ 
cials of the Anaconda Copper Mining Co., has brought 

Benzine Consumption in Japan Increasing 
The output of oil in Japan and the import of foreign 

oil are alike increasing in proportion to the steady in¬ 
crease in consumption, comments the Japan Gazette. 
Consumption of benzine in 1920 amounted to 1,321,000 
cases, against 929,000 cases for the preceding year, 
and the output amounted to 711,000 cases, an increase 
of 48,000 cases compared with the output of 1919. 
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Technical Papers 

Washington Mineral Resources—Two 
bulletins have recently been issued by 
the Washington Geological Survey, 
Olympia, Wash., on the mineral re¬ 
sources of the state. Bulletin No. 21, 
155 pages, presents not only bare sta¬ 
tistical figures for each product, but 
makes interpretations and discusses 
the factors influencing changes in pro¬ 
duction. Descriptions of many mineral 
deposits are given, and a large map of 
the state, with mineral occurrences in¬ 
dicated in red, is a feature. Bulletin 
23, 366 pages, is devoted to the metal 
mines of the state, the first seventy 
pages covering general information on 
the geography, geology, and commer¬ 
cial development of the deposits and 
the remainder being a description of 
the mining districts and individual ore 
deposits, arranged by counties. A di¬ 
rectory is appended. Either bulletin 
may be obtained on request to the Sur¬ 
vey at Olympia. 

Mineral Tariffs—The October issue of 
The Mining Congress Journal (Ameri¬ 
can Mining Congress, Washington, D. 
C.; price, 30c.) is devoted to the Chicago 
convention and appears in greatly en¬ 
larged form. An interesting feature is 
an insert, in tabular form, which is a 
digest of information on mineral tariffs 
compiled by the tariff division of the 
American Mining Congress. The chart 
covers twenty-seven minerals and min¬ 
eral products and gives briefly condi¬ 
tions of production in the United States 
contrasted with those of foreign coun¬ 
tries; present and pre-war prices and 
costs of production; and present, pro¬ 
posed and desired tariffs. 

Alunite—^“Alunite Deposits in the 
United States” are discussed in a four- 
page illustrated article in the Com¬ 
pressed Air Magazine for October (New 
York, N. Y.; price, 35c.). Economic 
conditions in alunite production are 
given equal prominence with a brief 
sketch of the developed deposits. 

Silver—The Imperial Institute has 
issued a 152-page monograph on “Silver 
Ores,” obtainable for 6s. from John 
Murray, 50A Albemarle St., London, 
W. 1. The book contains a short chap¬ 
ter on the occurrence, character, and 
uses of silver ores, followed by a resume 
of information regarding the principal 
deposits of the world. The information 
given is largely either geological or 
statistical. 

Mineral Resources—Recent publica¬ 
tions of the U. S. Geological Survey in 
the “Mineral Resources” series include: 
“Lime in 1919,” thirteen pages; 
“Sodium Compounds in 1920,” eleven 
pages; “Carbon Black Produced From 
Natural Gas in 1920,” four pages; “Gold, 
Silver, Copper, and Lead in South Da¬ 
kota and Wyoming in 1919,” five pages; 
“Silica in 1920,” two pages; “Potash in 
1920,” twenty-four pages; and “Lead 
in 1919,” seventeen pages. They may 
be obtained on request to the Survey at 
Washington, D. C. 

Mine Gases—U. S. Bureau of Mines 
Reports of Investigations No. 2275 
three pages, obtainable on request to 
the Bureau at Washington, D. C., is 
entitled “Rock Strata Gases in Mines 
of the East Tintic Mining District, 
Utah.” Heavy irrespirable gases at 
times flood the lowest workings in this 
district. Dilution of the inflow with 
large volumes of air by mechanical 
ventilation was found to be the best 
means of surmounting the difficulty. 

New Uses for Copper—The leading 
article in the Arizona Mining Journal 
for Oct. 1 (Phoenix, Ariz.; price 20c., 
four pages) is an interesting paper on 
the discussion on broadening the cop¬ 
per market. Some purposes for which 
copper is suitable as well as some for 
which copper is not so suitable as other 
metals are mentioned, and an address 
recently made by the president of the 
National Brass Co. before the Copper 
and Brass Research Association is re¬ 
printed. The movement to extend the 
uses of copper seems to be earnestly 
pushed in the Southwest. 

Mine Ventilation Doors—Ventilation 
doors which can be opened and shut 
mechanically by the motorman without 
leaving his seat or stopping his train 
are described in U. S. Bureau of Mines 
Reports of Investigations No. 2273, 
three pages, obtainable on request to 
the Bureau at Washington, D. C. Such 
doors have been widely adopted in 
Arizona. 

Diamond Digging—“Alluvial Dia¬ 
mond Diggers in South Africa” is the 
title of an eleven-page article in the 
September issue of the South African 
Journal of Industries (Pretoria; price 
6d.) The stones are mined by methods 
and by a class of workers unknown in 
America. Among the topics discussed 
are classes of diggers; storekeepers and 
credit; cost and method of digging; 
factors affecting earnings; profits of 
the diggers, and how the discovery of 
new pipes would affect them; and the 
question of nationalization of diamond 
mining. 

Oil in Montana—^The State School of 
Mines, at Butte, Mont., has issued Uni¬ 
versity of Montena Bulletin, Bureau of 
Mine* and Metallurgy, Series No. 4, 
entitled “Geology and Oil and Gas Pros¬ 
pects of Central and Eastern Montana,” 
by C. H. Clapp, Arthur Bevan, and G. L. 
Lambert. The report is a compilation 
of reports already published, together 
with information obtained from field 
work done by the State Bureau. Geo¬ 
logic maps and sections are included. 

How Land Grows—The Mining Mag¬ 
azine for August (Salisbury House, 
London Wall, London, E. C. 2; price 
Is. 6d.) contains an illustrated article 
of thirteen pages entitled “Land 
Growth,” which should be of interest 
to geophysicists and geochemists. 

Lead Poisoning in Utah—^U. S. Bu¬ 
reau of Mines Reports of Investiga¬ 
tions No. 2274, six pages, obtainable 
from the Bureau at Washington, D. C., 
is a statistical study of the relation 
of lead poisoning in Utah to mining. 

Book Reviews 

Textbook of Geology. By Amadeus W. 
Grabau. In two volumes. Cloth; 
5i X 8i; pp. 921; 1,980 illustrations; 
1921. D. C. Heath & Co. Price, $6 
each volume. 

This most excellent and valuable 
work is a real addition to our existing 
list of textbooks of geology. Outstand¬ 
ing characteristics are detail, accuracy, 
a facile, lucid, and pleasant style of in¬ 
struction, and every evidence of pro¬ 
found research, experience, and consul¬ 
tation of the literature. Elucidation by 
example is freely used to supplement 
the statement of principles, and the 
whole result is to make unusually easy 
reading for a work that is not intended 
in any way for popular use. Even the 
layman may look over these volumes 
with far less difficulty than with the 
usual geologic work; and the books 
are, therefore, well fitted for the guid¬ 
ance of students; they are also very 
valuable for the trained geologist, con¬ 
taining, as they do, the most modem 
discoveries and views of many phases of 
geology. 

We know that the individuality of the 
author enters even into a textbook of 
geology. Thus, Dana was quite differ¬ 
ent from Le Conte; the facts were seen 
and presented through glasses of differ¬ 
ent tints. The work of Chamberlain 
and Salisbury is far different in point 
of view and in general individuality 
from that of Pirson and Schuchert. 
The latter work has the unusual ad¬ 
vantage of being the result of collabo¬ 
ration between a petrographer and a 
paleontologist and stratigrapher. The 
work of Grabau, which we are here re¬ 
viewing, shows unavoidably the per¬ 
spective of the paleontologist, strati¬ 
grapher, and student of the geology of 
the eastern United States. To that ex¬ 
tent it is not perfectly balanced; to ore 
deposits, for example, are devoted three 
pages and five illustrations out of the 
total—less than is given, for example, 
to lime deposits from springs and in 
caves, or to foraminiferal ooze. There¬ 
fore, the student of mining geology will 
find nothing to interest him, as to his 
chosen field, except to wonder that what 
is so vast and complex to him is so 
nearly invisible to the tsrpe of geologist 
represented by the author. The lesson 
for the student is that this work should 
be studied along with other textbooks, 
which present more fully and in differ¬ 
ent proportion varying perspectives of 
geological science; and this is a good 
plan in any event. 

The number of illustrations is extra¬ 
ordinary, and they lighten the text con¬ 
tinuously. In the vast presentation it 
it perhaps not surprising that some of 
them have slipped in twice: for ex¬ 
ample, Numbers, 423, 425, and 521 re¬ 
appear in the second volume as Num¬ 
bers, 1,923, 1,924 and 1,460, The area 
of glacial till on Warner St., Glouces¬ 
ter, is not without interest, but not 
sufficient to warrant a second printing. 

J. E. S. 
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Echoes From the Fraternity 
SOCIETIES, ADDRESSES. AND REPORTS 

Electrolytic Zinc—Present 
and Future Possibilities 

Anaconda Interested in Finding New 
Uses for Copper and Zinc 

Dr. Frederick W. Laist, general 
superintendent of smelters of the Ana¬ 
conda Mining Co., recently delivered an 
interesting address before the Amer¬ 
ican Zinc Institute in which he praised 
the value of copper for roofing pur¬ 
poses, told of the success of experi¬ 
ments conducted at the Washoe plant 
and stated that the zinc producers need 
not consider copper producers as their 
competitors. 

Dr. Laist does not believe that the 
zinc producers need fear the competi¬ 
tion of the copper people, inasmuch as 
copper must necessarily command a 
higher price on the market than zinc. 
The cost of producing copper, says Dr. 
Laist, is seldom less than 15c. per lb., 
and in many cases the production cost 
is considerably more than this. Under 
ordinary conditions, copper will cost 
more than twice as much to produce 
as zinc. 

Copper Roofing Durable 

The converter building at the Ana¬ 
conda reduction works afforded a diffi¬ 
cult roofing problem, and experiments 
were made with many kinds of roofing. 
Corrugated iron was first used and had 
to be replaced about every eight 
months. About ten years ago it was 
decided to replace part of the roof with 
copper, which is still in fairly good con¬ 
dition, although some sheets have had 
to be replaced, owing chiefly to lack of 
physical strength rather than chemical 
corrosion. Thicker sheets should have 
been used. Later some corrugated zinc 
sheets were tried out on the roof of 
the converter building. These sheets, 
though they have stood up remarkably 
well, are not as good as copper and 
show the corrosive action of the sul¬ 
phur gases. However, they stood the 
test better than might be supposed, 
considering the extremely severe condi¬ 
tions, and Dr. Laist is convinced that 
zinc roofing for ordinary purposes would 
last so long that the question of life 
would not be of importance as deter¬ 
mining the choice between copper and 
zinc. 

Last April the Anaconda company 
actually produced more zinc than cop¬ 
per in Montana. Though this is an ex¬ 
ceptional condition, it is obvious that 
they are just as much interested in 
finding new uses for zinc as for copper. 

At the present time, said Dr. Laist, 
the potential aggregate production of 
electrolytic zinc for the world amounts 
to approximately 125,000 tons, or 250,- 
000,000 lb. per year. This is divided 
about as follows: 

Anaconda Copper Min- Tons 
ing Co., Great Falls.. 55,000 to 60,000 

Consolidated Mining & 
Smelting Co., Trail, 
B. C.20,000 to 25,000 

Electrolytic Zinc Co. of 
Australia .30,000 to 40,000 

Judge Mining & Smelt¬ 
ing Co., Park City.. 2,500 

Brunner, Monde & Co., 
England . 1,700 
The experimental work upon which 

the modern electrolytic zinc process is 
based was started about the same time 
in 1914 by the Anaconda Copper Min¬ 
ing Co., at Anaconda, Mont., and the 
Consolidated Mining & Smelting Co., at 
Trail. Owing to the extraordinary high 
prices then prevailing for high-grade 
zinc, developments were unusually 
rapid, and in a surprisingly short space 
of time both Trail and Anaconda had 
commercial plants in successful oper¬ 
ation. 

Electrolytic Process Applicable 
TO all Zinc Ores 

It may be stated that the electrolytic 
zinc process is applicable to a great 
variety of ores and concentrates. Al¬ 
most any ore containing zinc can be 
treated, although, of course, it does not 
necessarily follow that the operation of 
extracting the zinc will be profitable. 

The electrolytic zinc plant and the 
technique of the process at Great Falls 
is described fully in the Transactions 
of the American Institute of Mining 
and Metallurgical Engineers, and is 
also briefly described in a well-illus¬ 
trated article in a pamphlet published 
for distribution by the Anaconda com¬ 
pany. This plant represents the cul¬ 
mination of the experimental work and 
is probably the largest existing zinc 
plant of any kind in the world today. 

July Production Record 

The record production for the plant 
was made last July, when a total of 
11,801,662 lb. of cathodes were drawn. 
For Great Falls conditions this does 
not all represent marketable zinc, in¬ 
asmuch as about 8 per cent of the 
cathode production must be blown into 
zinc dust for removal of copper and 
cadmium from the solutions. It should 
be borne in mind, however, that if the 
Great Falls plant had a copper-free 
concentrate to treat this would have 
very nearly represented net production, 
as on such concentrates probably not 
over 15 per cent as much zinc dust 
would have been required for purifica¬ 
tion. Though the Great Falls plant is 
rated at only about 110,000,000 lb. per 
annum, this means production from the 
relatively impure and cupreous concen¬ 
trates on which it operates. The max¬ 
imum output of the tank house has been 

demonstrated to be at the rate of 140,- 
000,000 lb. per year, or 193 tons per 
day, and it is probable that under 
favorable conditions, operating on con¬ 
centrates such as are produced in the 
Joplin districts, the equipment at Great 
Falls could roast, leach and electrolyze 
sufficient concentrates for a production 
of 200 tons of zinc per day. This is 
quite an important point from the 
standpoint of plant investment in mak¬ 
ing comparison between the electro¬ 
lytic and the retort process as applied 
to high-grade concentrates. 

When the development of the electro¬ 
lytic process at Anaconda for the bene- 
ficiation of complex zinc-lead-copper- 
silver ores and the utilization of sur¬ 
plus water power was undertaken there 
was little idea that such a process could 
be applied commercially except when 
the concentrates were low grade and 
water power was obtainable at low cost. 
Later high-grade concentrates, origi¬ 
nating in the West in competition with 
retort plants, were purchased. In facr, 
it is probably not too much to say 
that the future of the zinc business 
in the West is going to depend to a 
considerable extent on the development 
of electrolytic zinc. 

Electrolytic Zinc Shows Steady 
Increase 

With the development of the process 
and the extension of the Anaconda oper¬ 
ations, optimism as to the future of 
electrolytic zinc has steadily grown, 
until now electrolytic plants operating 
on high-grade concentrates, and act¬ 
ually producing their power by the 
combustion of coal or oil or gas, are not 
an impossibility. 

This statement may seem somewhat 
extreme, but it is based on the fol¬ 
lowing general premises: 

First. The fuel required for distilla¬ 
tion and reduction of a ton of zinc in 
a modem retort plant will, when 
burned in an efficient modern power 
plant, generate sufficient electric energy 
to deposit a ton of zinc from sulphate 
solution. 

Second. The labor required for pro¬ 
ducing a ton of zinc electrolytically 
from a given concentrate will be more 
than one-third the labor required by 
the furnace method. 

Third. The total investment required 
to produce a ton of zinc electrolytically, 
will, in general, be little, if any, greater 
than by distillation—it being assumed, 
of course, that both plants are con¬ 
structed with a view to permanence. 

Fourth. The great purity of electro¬ 
lytic zinc and the desirable qualities 
which it possesses by reason of its pur¬ 
ity will, as they become better known, 
give electrolytic zinc a distinct ad¬ 
vantage on the market. 
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An important advantage of the elec¬ 
trolytic zinc process over the retort 
process is better recovery. There has 
been a good deal of misunderstanding 
as to the recovery realized in existing 
electrolytic plants and a certain amount 
of disappointment has been manifested 
at the apparently low recovery being 
made. At Great Falls, for example, the 
recovery is approximately 80 per cent; 
at Trail it is lower than this. This 
80 per cent recovery is, however, made 
up of recoveries of about 75 per cent 
on low-grade concentrates containing 
30 per cent to 35 per cent zinc, on the 
one hand, and 85 per cent to 90 per 
cent on high-grade concentrates con¬ 
taining 50 to 55 per cent zinc, on the 
other. In other words, the possible 
recovery depends entirely on the grade 
and composition of the concentrates 
undergoing treatment, and the actual 
recovery depends as well on the design 
of the leaching equipment and the facil¬ 
ities for washing. 

On pure, high-grade Joplin concen¬ 
trates a well-designed roasting and 
leaching plant can make a recovery of 
92 per cent to 95 per cent of the zinc 
content, and in general on any given 
grade a better recovery is commercially 
possible by distillation. 

It goes without saying that a lower 
grade concentrate can be successfully 
treated, as the operating costs of the 
electrolytic process are more nearly pro¬ 
portional to zinc content than those of 
the distillation process and the pres¬ 
ence of lead and iron is much less detri¬ 
mental. 

The recovery of zinc from low-grade 
and to a lesser extent from high-grade 
concentrates is one of the things which 
is receiving considerable attention at 
the present time, and the future will 
see great improvement in this direc¬ 
tion. Experimental work is being car¬ 
ried on along two lines: 

First. To cut down losses of insolu¬ 
ble zinc by more careful control of 
roasting, and to improve extraction and 
washing by better design of leaching 
plant equipment and flow sheet. 

Second. By subjecting residues to 
additional treatment for recovery of 
both soluble and insoluble zinc. 

The latter development is particularly 
important where the residues are to go 
to the lead smelter, as the presence of 
zinc in such residues, apart from repre¬ 
senting an economic loss in itself, is 
highly detrimental to the subsequent 
smelting operation. Its removal and 
recovery would, therefore, be a very 
decided step in advance. Experimental 
work at Anaconda and Great Falls indi¬ 
cates that a recovery of 75 per cent 
of the zinc in the residue may be ex¬ 
pected, which would bring the over-all 
recovery on even a low-grade (30 to 
35) concentrate between 92 per cent 
and 94 per cent. 

Treiatment of FiNfis Advantageous 

Another important advantage of the 
electrolytic process is its ability to 
tieat fines. The flotation process is 
bound to be resorted to more and more 

for the product.on of zinc concentrates, 
and these are necessarily very fine. So 
far from being a detriment as in the 
firing process, this condition is a posi¬ 
tive advantage to the new process, so 
that at Great Falls the company has 
in the past actually limited purchasers 
of outside material to flotation concen¬ 
trates. 

Where acid is to be manufactured, 
less complete roast required for the wet 
process may present certain advantages 
and might under favorable conditions 
make unnecessary the use of muffle 
furnaces. Obviously, from the stand¬ 
point of recovery the presence of sul¬ 
phur in the form of SOi is not detri¬ 
mental. The only possible disadvantage 
from too much sulphate in the calcine 
is the building up of acid in the solu¬ 
tion system to the point where a dis¬ 
card of cell acid must be made. This 
actually happens at Great Falls and re¬ 
sults in the loss of a small percentage 
of zinc. Both the acid and the zinc 
could be saved by evaporation of a 
small portion of the cell solution each 
day, and this will probably be done. 

Technically, both metallurgically and 
mechanically, the existing plants are 
far from perfect, and much remains to 
be done. In all departments improve¬ 
ments can be made which will result in 
better recovery, better current efficiency 
and lower operating and plant costs. 
Such improvements are not problem¬ 
atical, but certain, and in many in¬ 
stances already have been roughly 
mapped out. 

Hot Mine Gases at the Tintic 
Standard Mine, Utah* 

Troublesome gases encountered in the 
Tintic Standard mine, at Eureka, Utah, 
are nitrogen, sulphur dioxide, and car¬ 
bon dioxide, which interfere with the 
conduct of operation in the order 
named, nitrogen causing the most diffi¬ 
culty and carbon dioxide the least. 
According to the report of the Bureau 
of Mines, the origin of these gases is in 
the oxidation of sulphides in the ore. 
Carbon dioxide is generated through 
the action of the sulphuric acid on the 
limestone. These reactions are accom¬ 
panied by the production of heat, which 
interferes with operations as much as 
or more than the gases themselves. 

Separation of the different gases be¬ 
cause of differences in specific gravity 
causes the ventilation problem. The 
nitrogen, being lighter than the atmos¬ 
phere, tends to rise to the backs, and 
collects in such quantity in the high 
points of a stope or in a raise as to 
prohibit work in a very short time un¬ 
less mechanical ventilation is provided. 
In the dead end of a drift which has 
not been worked for some time, it is 
possible to see where the line of de¬ 
marcation is between the upper nitro¬ 
gen layer and the purer air, containing 
more oxygen, by observing the sulphides 
in the wall rock, those particles below 

♦From a paper presented by A. J. May at 
a meeting of the Utah Metal Mine Opera¬ 
tors’ Institute, Oct. 7 and 8, 1921, Salt Lake 
Pity. 

the line being considerably more oxi¬ 
dized than those above. 

The sulphur dioxide has approxi¬ 
mately the same specific gravity as the 
atmosphere and seems to mingle quite 
uniformly with the air currents. It 
is gradually eliminated through reac¬ 
tion with water and carbonates, form¬ 
ing sulphates and carbon dioxide, and 
therefore is not troublesome, unless 
near the point of origin. 

Carbon dioxide is found in objection¬ 
able quantity in the Tintic Standard 
only during the periods of low baro¬ 
metric pressure, or when a drift in the 
quartzite encounters open fissures, 
which are usually filled with it. 

Both nitrogen and carbon dioxide 
have a suffocating effect when breathed, 
even when considerably diluted with 
air. They are often present in the 
Standard in sufficient quantity to ex¬ 
tinguish an acetylene light. 

The rapidity of the oxidation in the 
Tintic Standard is a difficult phenome¬ 
non to explain. Mr. Mcllroy, of the 
Bureau of Mines, attributes it to the 
fineness of the sulphide particles. The 
fact that oxidation does not seem to 
take place so rapidly where the sul¬ 
phides occur in larger crystals would 
appear to confirm this conclusion. How¬ 
ever, at no place in the Standard are 
the sulphides so fine grained as, for 
instance, in the Tintic district, in the 
Gemini and Ridge & Valley mines, 
where little if any oxidation takes 
place. One is, therefore, a little re¬ 
luctant to accept the fineness of grain of 
the sulphides as being the prime factor 
in the rapidity of oxidation. Probably 
the access of air through more exten¬ 
sive fracturing of the rock and the 
more porous nature of some of the 
Standard ores, combined with the 
greater temperature of the wall rocks, 
accounts partly for the more rapid reac¬ 
tion in this section of Tintic; but the 
real reason is still unknown. 

Formation of gas would seem to de¬ 
pend largely upon the iron sulphide 
content of the ores, as the galena, with 
the exception of a thin coat at the sur¬ 
face, remains practically unaltered. 
The oxidized material in exposed faces 
extends into the walls from one-half to 
three-quarters of an inch, beyond which 
little change is apparent. The amount 
of surface exposed is, therefore, an im¬ 
portant factor in the formation of gas, 
which has a direct bearing on methods 
of ore handling. 

If the muck from a round of holes in 
heavy sulphide is not removed, the be¬ 
ginning of oxidation is apparent within 
a few hours. Within a few days, the 
black sulphide is coated with white ox¬ 
idized material, and the muck becomes 
recemented and difficult to handle. The 
storage of broken sulphide is prohibited 
by reason of the amount of gas and 
heat generated. The storage of any 
great quantity would doubtless pollute 
the whole mine so as to render it unfit 
for workmen, in addition to causing 
great danger of fire. 

With reference to the temperatures 
of the gases, it is interesting to note 
that, though the carbon dioxide approx- 
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imates the temperature of the wall 
rock, the nitrogen will run from 60 to 
90 deg. F. more. Depending on locality, 
the rock temperature will vary from 80 
to 110 deg. F. in the quartzite, much 
less in the limestone, and a few degrees 
more in the sulphide zones. The car¬ 
bon dioxide varies from 85 to 110 deg., 
and the nitrogen averages 175 deg. 
where close to the point of origin. 

Oxidation in the wall rocks can be 
stopped or greatly diminished by gunit- 
ing, which, though economical, has its 
limitation in that it is practicable only 
in drifts and crosscuts, leaving the 
much larger exposed surfaces in the 
stopes untreated. The temperature in 
one drift was lowered 40 or 50 deg. by 
this method. In a quartzite drift now 
being driven guniting is being post¬ 
poned until the heading is far enough 
advanced to prevent heavy shooting 
from breaking the cement, but it is 
confidently expected that the gunite 
will not only reduce the oppressive tem¬ 
perature in this drift, but will also dam 
off an objectionable seepage of carbon 
dioxide from the numerous fissures. 

The most satisfactory method that 
has been found in the Tintic Standard 
mine to handle the nitrogen problem 
is to maintain raises from the stope 
backs to the level above and to direct 
the ventilating currents downward 
through these rather than upward. 
This seems to clear out the gas better 
and leaves fewer dead ends and gas 
pockets, and, in fact, gives,t)etter work¬ 
ing conditions at all facel 

Some idea of the activity of the oxi¬ 
dation which is causing the Tintic 
Standard’s gas problem may be had 
from the fact that sills laid in the heavy 
sulphides are charred from the heat of 
the reaction. Though such phenomena 
are somewhat alarming, and the re¬ 
sulting gases are a disturbing factor 
in operation, some slight consolation is 
to be found in the non-poisonous nature 
of both the nitrogen and the carbonic- 
acid gas, as well as in their quality of 
not supporting combustion, thereby 
having a tendency td lower the fire 
hazard. 

American Minins^ Engineers 
Honored 

Nearly two hundred engineers at¬ 
tended the dinner to the delegation 
from the American Engineering Soci¬ 
eties to Great Britain and France at 
the Hotel Pennsylvania, New York, on 
Oct. 10. Representatives of the Brit¬ 
ish and French governments and of 
foreign engineering societies also were 
present. Medals struck by the French 
government were presented to the gen¬ 
eral chairman of the deputation, to the 
chairman of each individual delegation, 
and to the presidents of the four 
Founder Societies. 

Honors conferred upon the visiting 
American engineers included the elec¬ 
tion of C. F. Rand 'to honorary member¬ 
ship in the Iron and Steel Institute, the 
Institute of Mining and Metallurgy, 
and the Institution of Mining Engi¬ 
neers. Arthur S. Dwight and William 

Kelly were elected to honorary mem¬ 
bership in the Institution of Mining 
Engineers. 

Bain Outlines Function of Bureau 
in Petroleum Industry 

H. Foster Bain, director of the U. S. 
Bureau of Mines, recently addressed 
petroleum engineers and operators at 
the Engineers’ Club of San Francisco. 
He discussed the relation of the Bureau 
to the oil industry. The initial work 
was undertaken by Dr, Holmes, who 
sent Bureau men into what was then the 
Indian Territory to control the waste 
of gas accompanying oil-drilling oper¬ 
ations by applying muddling-off meth¬ 
ods. This early work was successful, 
and since then the petroleum division 
has grown into an important and well- 
recognized relation to the petroleum in¬ 
dustry of the country. Dr. Bain said 
that California was in advance of many 
other oil-producing districts and first 
developed engineering as applied to the 
problems arising in oil production. The 
methods developed in this state had 
been spread in part by the efforts of 
the petroleum division of the Bureau, 
to other producing districts of the 
United States. 

Dr. Bain outlined the Bureau’s or¬ 
ganization for experimental work and 
stated that the real problem of the 
Bureau was to effect the translation of 
the laboratory processes to commercial- 
scale industrial processes. Instead of 
securing appropriations for large scale 
experimentation, the Bureau was co¬ 
operating with companies and prefer¬ 
ably with associations and thus secur¬ 
ing sufficient funds to test out promising 
research results instead of allowing 
dust to accumulate upon the reports 
already available. 

Dr. Bain commented upon the 
Bureau’s administrative difficulty caused 
by a large turnover in its technical 
staff, particularly in the petroleum divi¬ 
sion. The average time of service was 
two years and one month in this 
division. He stated that the Bureau 
was almost a school of instruction in 
advanced petroleum technology and 
research work. 

In closing his address, Dr. Bain com¬ 
mented upon the position of the Bureau 
in relation to oil-land leasing. He 
stated that the Bureau had nothing to 
do with the making of the lease, but 
was charged with the responsibility of 
administering it after it was signed. 
It had no police power and simply 
represented the land owner, the Govern¬ 
ment. Its function is to check the re¬ 
turns and help people in handling the 
wells. 

At the conclusion of the address, the 
chairman asked David M. Folsom to 
speak upon the relation of the petro¬ 
leum industry to the Bureau. Mr. Fol¬ 
som said: “The relation of the industry 
to the Bureau of Mines is extremely 
cordial and extremely friendly. It is 
welcomed in the industry because it 
comes to the industry conscientiously 
trying to help it.” 

The Requirements of Hoist 
Signaling in Metal Mines* 

The simplest form of electric system 
comparable with the bell rope system 
comprises a pull switch at each station 
for each hoisting compartment, a pair 
of insulated wires (a common return 
may be used), a source of current at 
top, and single-stroke gongs. 

An addition to the simple electric 
system can be made to guard against 
“illicit” signals. It comprises locked 
signaling switches at each station that 
can be operated only by a man who car¬ 
ries the proper key or operating device. 
The protection is not quite perfect be¬ 
cause it does not prevent the mistake 
of signaling the wrong side. 

The complete signaling system must 
provide means for non-executive sig¬ 
nals as well as for the purely executive 
signals. By an executive signal is 
meant a signal giving direct orders to 
the hoisting engineer, such a signal be¬ 
ing given only by a properly authorized 
person. Non-executive signals com¬ 
prise requests from any one for the 
cage, and certain emergency signals. 
All such non-executive signals should 
be provided for by a telephone or flash¬ 
light equipment entirely separate from 
the executive signal system. 

The classification of the types of 
signaling equipment can be made in 
many different ways, but perhaps the 
following is as good as any other: 

First. All sending equipment located 
on stations with nothing on the cages. 

Second. All sending equipment lo¬ 
cated on cages, nothing on stations. 

Third. Part of sending equipment 
located on stations and part on cages. 

In each classification there may be 
a sub-classification: 

A. Signaling current the same as 
the gong current. This eliminates re¬ 
lays and permits the use of alternating 
current throughout. 

B. Signaling current separate from 
gong current, the joint operation being 
effected by relays. This reduces the 
current and voltage of the signaling 
circuit to very small values and makes 
possible the use of dry cells as a source 
of the signaling current. 

Mining Institute of Scotland 
Meets 

A general meeting of the Mining In¬ 
stitute of Scotland was held in the 
Heriot Watt College, Chambers St., 
Edinburgh, on Oct. 8. The following 
papers were presented and discussed* 
“Physical Work and the Human Ma¬ 
chine,” by Prof. H. Briggs; “The Bean> 
Electric Head-Lamp,” by William 
McNaughton; “A New Method of Meas¬ 
uring Ventilating Resistances, With 
Special Reference to the Operation of 
Mine Fans in Combination,” by David 
Penman, and “Measurements of Air 
Velocities and the Testing of Anemo¬ 
meters,” by James Cooper. 

•Abstract of a paper presented by Leon¬ 
ard Wilson at a meeting of the Utah Metal 
Mine Operators’ Institute, Oct. 7 and 8. 
1921, Salt Lake City. 
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MEN YOU Should 
KNOW ABOUT 

Bulkeley Wells was recently in San 
Francisco. 

Frank W. Royer has returned to 
Los Angeles from Virginia City, Nev. 

Robert E. Palmer, consulting engi¬ 
neer for the Rio Tinto Co., is in New 
York. 

John C. Ralston, of Spokane, is vis¬ 
iting New York and other Eastern 
cities. 

W. J. Quigley and E. J. Donohue, of 
the Britannia Mining Co., were recently 
in San Francisco. 

A. D. Chisholm left for South America 
on Oct. 12 to examine properties in 
Brazil for the Steel & Tube Co, of 
America. 

Henry H. Armstead, president of 
Armstead Mines, Inc., has returned to 
Talache, Idaho, from a recent trip to 
New York. 

William F. Ward sailed for Colombia 
last week, where he will be engaged 
in the examination of mining proper¬ 
ties for several months. 

E. P. Mathewson has been appointed 
consulting engineer to the Burma 
Mines, Ltd., and is on his way to the 
company’s properties via London and 
Marseilles. 

William Sloan, Minister of Mines for 
the Province of British Columbia, has 
been able to resume his work at Vic¬ 
toria after several months’ absence on 
account of ill health. 

Samuel Jewell, until recently assist¬ 
ant superintendent of the Marquette 
Ore Co.’s mines at Negaunee, Mich., 
has gone to Wharton, N. J., to assume 
charge of the Thomas Iron Co.’s mines. 

R. A. Angst, former superintendent 
of the Woodbridge mine. Buhl, Minn., 
has moved to the Gogebic range in 
Michigan, where he has assumed his 
new duties as general superintendent 
of the Montreal Mining Co. 

B. B. Thayer, vice-president of the 
Anaconda Copper Mining Co., was a 
visitor last week in Butte inspecting 
the company’s properties. He also vis¬ 
ited the phosphate deposits of the Ana¬ 
conda at Soda Springs, Idaho. 

J. L. Bruce, formerly manager of the 
Butte & Superior mine, and now man¬ 
ager of the Davis-Daly Copper Co., was 
in Spokane early in October, having 
been called there as a witness in the 
litigation arising from the Star-Bunker 
Hill-Hecla agreement. 

M. J. Lorraine, of Alhambra, Cal., has 
completed a 2,000-mile trip by row¬ 
boat from the headwaters of the 
Columbia River to its mouth. Mr. Lor¬ 
raine left Lake Windermere, in Brit¬ 
ish Columbia, on June 13. He studied 
geological formations on the way and 
secured numerous photographs. 
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E. F. Burchard, of the U. S. Geologi¬ 
cal Survey, accompanied a party of 
state geologists on their recent visit to 
the mines at Cranberry, N. C. He is 
returning to Tennessee to take up 
co-operative work with the Tennessee 
Geological Survey on the brown iron 
ores of western Tennessee. 

S. R. Elliott, general superintendent 
of the Cleveland-Cliffs Iron Co., Ish- 
peming, Mich., was a recent visitor to 
the Mesabi iron range, where he in¬ 
spected the properties of his company. 
He was accompanied on his tour of 
inspection by Max H. Barber, district 
superintendent on the Mesabi range. 

William Wearne, general superin¬ 
tendent of mines for the Inland Steel 
Co., has been given six months’ leave 
of absence to recuperate from serious 
illness; and R. L. Wahl has been made 
acting general superintendent. Mr. 
Wahl, a graduate of the Michigan Col¬ 
lege of Mines, has been chief engineer 
for the company for the last six years. 

Mining and metallurgical engineers 
visiting New York City last week in¬ 
cluded: E. H. MacDonald, Spokane, 
Wash.; E. J. Carlyle, Sudbury, Ont.; 
C. H. Palmer, Jr., Los Angeles, Cal.; 
E. W. Shaw, Tulsa, Okla.; William 
Kelly, Vulcan, Mich.; W. D. McMillan, 
Tchikapa, Belgian Congo; Paul W. 
Myers, Philadelphia; W. J. Priestly, 
Charleston, W. Va.; C. B. Murray, 
Cleveland, Ohio, and H. M. Boylston, 
Cleveland, Ohio. 

SOCIETY MEETINGS 
ANNOUNCED 

The American Petroleum Institute 
will hold its annual meeting at the Con¬ 
gress Hotel, Chicago, Dec. 6, 7, and 
8. The tentative plans to hold the 
meeting at Kansas City have been can¬ 
celed. 

The Petroleum and Gas Committee of 
the A. I. M. E. will hold a ssnnpdsium 
on foreign oil possibilities at the Engi¬ 
neering Societies Building on Dec. 10. 
Ralph Arnold is chairman. 

Obituary 

James Kane Murphy, assistant super¬ 
intendent of the Washoe Smelters of 
the Anaconda Copper Mining Co., died 
suddenly of heart disease at his home 
in Anaconda on Oct. 9. 

Dr. Joseph Winthrop Spencer died in 
Toronto on Oct. 9 after a month’s ill¬ 
ness at the age of sixty-nine. He was 
bom at Dundas, Ont., and was grad¬ 
uated from McGill University. He 
became professor of geology at King’s 
College, Windsor, N. S., and occupied 
the same position at the University of 
Missouri, afterward being appointed 
state geologist of Georgia. 

N AL 

Dr. Joseph W. Richards, professor of 
metallurgy at Lehigh University, died 
suddenly at his home at Bethlehem, Pa., 
on Oct. 12. Dr. Richards was fifty- 
seven years old, and was born in Old¬ 
bury, England. He was a graduate of 
Central High University, and taught 
at that institution for more than thirty 
years. He was a member of many 
engineering clubs and the author of 
several books. He was a member of 
the United States Assay Commission 
in 1897; representative of the Frank¬ 
lin Institute to the International 
Geological Congress held in Russia in 
1897; a member of the jury of awards, 
department of chemistry, of the Na¬ 
tional Export Exhibition at Philadel- 
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phia in 1899; a member of the jury 
of awards and chairman of the metal¬ 
lurgical sub-jury, Panama-Pacific Inter¬ 
national Exposition, 1915, and a mem¬ 
ber of the United States Navy Con¬ 
sulting Board, 1915-1918. He was a 
charter member of the American Elec¬ 
trochemical Society. 

Professor Richards was also a mem¬ 
ber of the following: The Farady So¬ 
ciety, Deutsche Bunsen Gesellschaft, 
American Chemical Society, American 
Institute of Mining & Metallurgical 
Engineers, former vice-president of the 
Institute, and chairman of the iron and 
steel committee since 1914; Iron and 
Steel Institute of Great Britain, Ameri¬ 
can Iron and Steel Institute; Societe 
de la Chimie (France); American In¬ 
stitute of Chemical Engineers, and an 
honorary member of the American 
Electroplaters’ Association. He was a 
member of the Board of Engineering 
Foundations and of the National Re¬ 
search Council. On the Joint Confer¬ 
ence Committee of the Federated Engi¬ 
neering Societies he was the repre¬ 
sentative of the American Institute of 
Mining and Metallurgical Engineers. 
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Leading Events 
The power supply of the Witwatersrand is described 

in a special article dealing with the largest power un¬ 
dertaking in the British Empire, the Victoria Falls & 
Transvaal Power Co., which will furnish the large 
South African gold mines with electrical power. 

Railroads are to petition the Interstate Commerce 
Commission to reduce fright rates upon iron ore in 
an effort to encourage shipments and the lowering of 
finished material prices. 

The State of Arizona is investigating the back pay¬ 
ment of corporate fees of 33,000 mining companies 
and intends to dissolve delinquent corporations, of 
which there are many. The Consolidated Arizona Smelt¬ 
ing Co. is to be sold and reorganized. 

Secretary Mellon, in a reply to the resolutions of 

twenty-two Western Senators, .says, that gold bonus 
legislation is unnecessary, as relief is gradually coming 
to the gold-mining industry and as t4fe Unit^ States 
has more than enough gold to supply its needs. 

A large contract has been signed by German potash 
producers and American fertilizer manufacturers. The 
price is believed to be below the possibility of American 
competition. 

Reports from various sections of the country in¬ 
dicate that greater activity is noticeable in silver min¬ 
ing in Arizona, Nevada and British Columbia. Gold 
mining in California is on the increase. The advance 
in prices has stimulated Missouri and Oklahoma mining. 

The experimental sulphur dioxide treatment of cop¬ 
per ores is giving encouraging results in the Southwest. 

Railroads to Request Freight 
Reduction on Iron Ore 

As an incentive and to encourage the 
shipment of more iron ore, the East¬ 
ern railroads have announced their in¬ 
tention of applying soon to the Inter¬ 
state Commerce Commission for per¬ 
mission to lower the freight rate on 
iron ore shipments from lake ports to 
the furnaces. This reduction will 
amount to 28 per cent, and it was 
welcome news to iron and steel inter¬ 
ests. Even though all mine operators 
and furnace men will not be able to 
take advantage of the new rate if it is 
established, it might have a bearing on 
the rate for next season. This reduction, 
should it be allowed by the commis¬ 
sion, will be in effect until Dec. 31, 
1921. It should be recalled that the 
rate on iron ore was raised 40 per 
cent on Aug. 26, 1920, so this reduc¬ 
tion will greatly assist all companies 
that are in a position to take advan¬ 
tage of the same, as it will mean a 
reduction of 36c. per ton to Pittsburgh 
and 60c. to Schuylkill Valley points, 
which would mean approximately 75c. 
cheaper pig iron per ton in Pittsburgh. 

Since the slump in the iron and steel 
business has been attributed partly to 
high freight rates, it is hoped that 
the present reduction has not come too 
late in the season to cheapen the cost 
of iron and steel products to the pub¬ 
lic, and it will also strengthen the argu¬ 
ments of those who have been advo¬ 
cating a reduction in freight rates to 
reduce the cost of living. If the lower 
rate on iron ore is absorbed by the 
manufacturers so that the public does 
not get the benefit, it would .mean 
merely that the revenue which the rail¬ 
roads are willing to forego in the ex¬ 
periment will go into the pockets of 
the manufacturers. 

The Power Supply of the Witwatersrand 
Victoria Falls & Transvaal Power Co. Largest Undertaking of the 

Kind in British Empire — Subsidiary Furnishes Current and 
Compressed Air to Central Mining Corporation’s Mines 

By M. Edward 
Written for Engineering and Mining Journal The Victoria Falls & Transvaal 

Power Co., Ltd., in South Africa, 
is the largest power undertaking 

in the British Empire, and ranks as one 
of the largest in the world. The com¬ 
pany was first formed in 1906 with the 
object of supplying electrical energy 
to the gold mines along the Witwaters¬ 
rand. In 1908, the Central Mining & 
Investment Corporation decided to elec¬ 
trify its mines and agreed to purchase 
all its power from the Rand Mines 
Power Supply Co., Ltd., a subsidiary 
of the Victoria Falls company. It also 
stipulated that this company was to 
supply it with compressed air for its 
mines. At present there are two com¬ 
panies working under separate licenses 
granted by the government in terms 
of the Power Act passed in 1910, but 
both are managed in the same office 
and controlled by the same staff. 

The capital of the V. F. P. (as it is 
most generally called) was as follows: 
Ordinary shares, 1,000,000 (issued as 
fully paid); ‘ preference shares, 2,000.- 
000 (6 per cent cumulative and partici¬ 
pating); debentures, 3,000,000 (5 per 
cent first debenture), and 1,650,000 (5J 
per cent second debentures), making a 
total capital of £7,650,000. 

The hugeness of the undertaking— 
all the larger because in a far-away 
country like South Africa—may be 
gaged from the power stations which 
were immediately erected. At Rosher- 
ville, six miles or so from Johannes¬ 
burg, the largest station has been 

erected with 64,000 hp. electric gener¬ 
ators and 50,000 hp. air compressors. 
These air compressors and the electri¬ 
cally driven ones are all of the high¬ 
speed rotary type, and at Robinson 
station, mentioned later, are the most 
noteworthy of their kind, as regards 
capacity, in the world. The five 4,000- 
hp. steam-driven and the five 4,000-hp. 
electrically driven air compressors that 
were first installed were at the time 
the largest in the world. The three 
10,000-hp. compressors which were 
added in 1914 remain today the largest 
units by far of their kind in existence, 
and are likely to remain so for many 
years, for what other industry will re¬ 
quire as much compressed air as the 
chain of mines along the Witwaters¬ 
rand? 

Besides the Rosherville station, four 
other large stations were erected. 
These are at Simmerpan (56,000-hp. 
electric generators), about ten miles 
east of Johannesburg; Brakpan (40,000- 
hp. electric generators, 10,000-hp. air 
compressors), about twenty-two miles 
east; Robinson (20,000-hp. electrically 
driven compressors), about a mile west 
of the town, and Vereeniging, thirty- 
four miles south of Johannesburg (58,- 
000-hp. electric generators). Vereenig¬ 
ing is situated on the Vaal River and is 
the well-known Orange Free State bor¬ 
der town where the Peace Treaty was 
signed at the termination of the Boer 
War in 1902. 

The boilers used in these power sta- 
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1—GENERAL VIEW OF SIMMER PAN POWER STATION, 

56,000 HP. ELECTRIC GENERATORS 

3—BRAKPAN POWER STATION. SHOWING COOLING DAM, 

40,000 HP. ELECTRIC GENERATORS, AND 10,000 HP. AIR- 

COMPRESSORS 

2—HIGH-TENSION TRANSMISSION LINE ON THE VELD LN 

SOUTH AFRICA. 

4—ENGINE (TURBINE) ROOMS AT ROSHERVILLE POWER 

STATION, 64,000 HP. ELECTRIC GENERATOR.^ AND 

50,000 HP. AIR-COMPRESSORS 

tions are of the marine water-tuba type. 
Forty of these are installed at Rosher- 
ville, each capable of evaporating 40,- 
000 to 50 000 lb. of water per hour into 
steam. The normal steam pressure is 
220 lb. per sq.in. and the steam is 
superheated to a total temperature of 
about 340 deg. C. The special form of 
induced draft used is known as the 
Pratt ejector draft system. 

At the time the plants were erected 
it was realized that one of the factors 
which has contributed in greatest 
measure to the successful evolution of 
large power schemes was the develop¬ 
ment of the steam turbine. The elec¬ 
tric generating and steam compressor 
plants are all steam-turbine driven. 
The steam turbines driving the electric 
generators are of the Curtis-Rateau 
type and revolve at 1,000 r.p.m. in tha 
larger electric generators and 3,000 
r.p.m. in the smaller generators and the 
compressors. Practically all the cir¬ 
culation water and feed pumps are 
steam-turbine driven, the turbines run¬ 
ning at 1,400 to 1,500 r.p.m. The cir¬ 
culation cooling water is obtained at 
Rosherville from a dam containing 
about 900,000,000 gal. of water and at 
the Vereeniging power station from 
the Vaal River. 

The security of the supply of energy 
from Vereeniging station is naturally 

dependent upon the reliability of the 
thirty-four miles of 80,000 v. transmi.s- 
sion lines. However, as was anticipated 
when selecting Vereeniging as a sta¬ 
tion site, these transmission lines have 
proved more reliable than others. 

The main transmission lines of the 
company extend from Randfontein, on 
the West Rand, to the Sub-Nigel gold 
mine, on the East Rand, a distance of 
about fifty-six miles, and thirty-four 
miles due south to the Vereeniging 
power station. The long lines of steel 
towers bearing these transmission lines 
are ons of the first “sights” to be com¬ 
mented upon by people arriving in the 
“Gold City.” The lines to Vereeniging 
appear to stretch way out into the wild 
veld and seem to have no object until 
one sees the tremendous chain of gold 
mines along the reef. Transmission pres¬ 
sures are 80,000 volts from Vereenig¬ 
ing, 40,000 along the reef, and 20,000 
and 10,000 for distribution networks. 

The mileage of the main transmission 
circuits is as follows: 80,000 volts over¬ 
head, 136 miles; 40,000 volts overhead, 
82 miles; 20,000 volts overhead, 93 miles; 
20,000 volts underground cable, 49 miles; 
10,000 volts overhead, 40 miles; miscel¬ 
laneous low-tension circuits, 21 miles; 
pilot and telephone cables, 202 miles; 
and telephone overhead, 55 miles; in 
all a total of 678 miles. 

The following facts will be of general 
interest: In 1920 over 800 million units 
of energy in the form of electricity 
and compressed air were sold to con¬ 
sumers. This meant the burning of 
more than 1,000,000 tons of coal, a 
large proportion of which consists of 
duff, a byproduct from the collieries. 

The Victoria Falls & Transvaal Power 
Co., Ltd., still remains the largest 
power undertaking in the British Em¬ 
pire, and would be considered large in 
the United States. As regards the sup¬ 
plying of compressed air, its position 
is, of course, unique. During 1920 
about 1,500,000 short tons of air passed 
through the main pipe network from 
two compressor stations to the mines. 
At the time of the maximum load each 
day air is delivered at the rate of 
nearly ten short tons per minute. I 
am indebted to Bernard Price, chief 
electrical engineer of the V. F. P., for 
the details of this huge undertaking. 

Welsh Spelter Works Reopen 
By Mai! From Beuters to 

"Engineerina nnd Afining Journal” 

London, Oct. 4 — Villiers’ Spelter 
works, near Swansea, restarted 50 per 
cent of its plant yesterday. This is the 
first Welsh spelter works to reopen 
after many months of idleness. 
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Arizona Checking Delinquent 
Corporations 

There is to be a grand scattering of 
Arizona incorporations, most of them 
based upon alleged mining or oil pros¬ 
pects. In all, the Arizona Corporation 
Commission has in its files the incor¬ 
poration papers of 33,000 companies. 
More than half of them have failed to 
file annual reports or to forward the 
annual filing fee of $20. Now there 
is to be notification, mailed to the 
Arizona statutory agent, to the effect 
that the corporation concerned will be 
dissolved and its pow.*r annulled unless 
all missing reports are completed and 
all annual fees are paid within ten 
days. These demands, checked by the 
Attorney General, are to be sent out 
at the rate of 100 a day tiy the last 
letter of the alphabet is completed. 

Some of the corporations are delin¬ 
quent since their first filing, even 
twenty years ago. Most of them are 
believed to be out of business, though 
word has come of the sale of stock in 
the East by a number of corporations 
that have failed to obey the Arizona 
laws under which they exist. It is be¬ 
lieved that at least 15,000 corporations 
will have been wiped out when the 
task of checking them has been com¬ 
pleted here. A large proportion date 
back to the Nome rush and to the 

earlier Texas oil boom, which happened 
in a time when the Arizona incorpora¬ 
tion laws were of the “wide-open” 
variety, passed mainly for the benefit 
of local incorporation agents. 

Tin Output Curtailed in Dutch 
East Indies 

By Cable From Reuters 
to “Engineering and Mining Journal" 

London, Oct. 17—A cable dispatch re¬ 
ceived from Amsterdam states that the 
board of directors of the Banka & Billi¬ 
ton Tin Mines, in the Dutch East Indies, 
has decided to close several unprofitable 
mines, thereby reducing the production. 

Consolidated Arizona Smeltinje: 
To Be Sold 

At Tucson on Oct. 24, in the U. S. 
Court, will be heard a receiver’s peti¬ 
tion for the' sale of the property of 
the Consolidated Arizona Smelting Co. 
of Humboldt. The Southwest Metals 
Co. has been organized for the pur¬ 
pose of taking over the property, its 
assets, and liabilities, and already is 
understood to have acquired by pur¬ 
chase nearly all the claims against the 
old corporation. Small claims have 
been paid in cash, and larger claims 
generally have been satisfied by ex¬ 
change of stock in the new company. 

The property is of large value, includ¬ 
ing a modem smelter of efficient type, 
capable of handling complex ores, a 
concentrating mill and two large mines, 
the Blue Bell and De Soto, from which 
has come a large part of the copper 
ore tonnage handled by the furnaces. 

Spain Forms Chambers of Mines 
By Mail From Reuters to 

"Engineering and Mining Journal" 

Madrid, Sept. 28—A royal decree an¬ 
nounces the obligatory formation of 
chambers of mines in all the mining 
districts of the country. The object of 
the new chambers will be to encourage 
the mining and metallurgical indus¬ 
tries, to furnish statistics and infor¬ 
mation, to found or subsidize mining 
schools, to raise loans with the au¬ 
thorization of the Ministro de Fomento, 
to intervene in labor disputes, to at¬ 
tend to all questions relating to 
hygiene and sanitation in the mines, 
and to assist in the distribution of 
labor by the establishment of labor 
exchanges. 

The number of members in each 
chamber is fixed at not less than ten 
nor more than forty. The new cham¬ 
bers will act as consulting bodies to 
the government, and their views will 
be requested on all new projects, cus¬ 
toms changes, and related matters. 

News From Washington 
By PAUL WOOTON 
Special Correspondent 

Mellon Gives Reasons Against 
McFadden Gold Bill 

Events Have Proved That Government 
Subsidy Is Unnecessary, Says 

Secretary of Treasury 

No legislation, such as the McFad¬ 
den gold bonus bill, is needed to pro¬ 
tect the gold reserve, says the Secre¬ 
tary of the Treasury in reply to the 
resolution of twenty-two Western sen¬ 
ators transmitted to Secretary Mellon 
by Senator Oddie, of Nevada. Secre¬ 
tary Mellon expresses the opinion that 
the conditions which have affected gold 
mining adversely will right themselves 
gradually, “without a Government 
subsidy.” 

Senator Oddie is preparing a reply to 
the Secretary. This reply, he states, 
will reveal many vulnerable points in 
Secretary Mellon’s letter. Mr. Mellon 
in his reply said: 

“The Treasury’s position with respect 
to this bill has already been stated in 
my letter of May 9, 1921, to the chair¬ 
man of the Committee on Ways and 
Means, a copy of which is inclosed for 
your information. The developments 
which have occurred since this letter 
was written have confirmed the Treas¬ 
ury’s views and have shown that as 
commodity prices return toward nor¬ 

mal and costs become stabilized on a 
lower level relief should gradually come 
in the ordinary course of events from 
the difficulties of which the gold min¬ 
ing industry has been complaining. Al¬ 
ready there are signs of some improve¬ 
ment. 

“The bill presents two main ques¬ 
tions, the first of which is of chief con¬ 
cern to the Treasury; namely, whether 
it is nec3ssary or avisable to pay the 
proposed premium of about 50 per cent 
on newly mined gold and impose a tax 
on gold used in the arts in order to 
protect the monetary gold reserve of 
the United States. I think it is 
clear that there is no need for 
the legislation from this point of view. 
The market for gold is international, 
and in the present state of the ex¬ 
changes the United States draws gold 
from every quarter and receives prac¬ 
tically the whole gold production of the 
world, with the exception of what goes 
to the arts. The effect has been an un¬ 
precedented gold movement to this 
country during the past year or more, 
which has resulted in net imports many 
times greater than this country’s nor¬ 
mal annual production of gold. . . . 

“The result of the operations of the 
last few years has been to accumulate 
in the United States the largest mone¬ 
tary gold reserve in its history, and 
the largest stock of monetary gold in 
the world. The total amount of mone¬ 

tary gold in the country on Sept. 1, 
1921, according to the inclosed monthly 
circulation statement of that date, is 
$3,377,417,980, of which $2,641,061,000 
was held on Aug. 31, 1921, in the re¬ 
serves of the Federal Reserve System. 
Since that date the reserves have been 
augmented by additional imports, and 
on Sept. 28 were $2,725,966,000. Im¬ 
ports of gold are continuing at a heavy 
rate, and there are as yet no indica¬ 
tions that the movement is at an 
end. . . . 

“These figures show that there is no 
shortage of gold in the United States, 
and that there is nothing in the posi¬ 
tion of the gold reserves which makes 
it either necessary or advisable to en¬ 
courage by subsidies or other artificial 
means new mine production of gold. As 
a matter of fact, the monetary gold 
supply of this country, instead of de¬ 
creasing, has greatly increased in re¬ 
cent years, and is more than ample to 
meet the credit and currency needs of 
the country. The monetary stock of 
gold of the world has also increased, 
during the last ten years, it has been 
estimated, by as much as $2,000,000,- 
000. 

“The other question raised by the bill 
is one of legislative policy, on which 
the Treasury is not called upon to ex¬ 
press an opinion; namely, whether a 
subsidy or bonus should be paid to 
domestic producers of gold because of 
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the hardships which the gold-mining in¬ 
dustry has suffered during the period 
of abnormal war costs. As already in¬ 
dicated, I believe that these conditions 
will gradually right themselves without 
a Government subsidy, and that the dif¬ 
ficulties in which the producers ot gold 
have found themselves in the meantime 
are due chiefly to the fact that gold is 
the standard of value. It is true, of 
course, that the price of gold, as the 
monetary unit, is fixed by law, but this, 
in turn, gives compensating advantages 
to gold producers in other times, when 
production costs are low, because of 
the assured market at a fixed price 
which is always available. It is dif¬ 
ficult in these circumstances to see what 
special equity there is in the claim for 
a premium when costs are high. There 
would certainly be no suggestion of a 
discount if costs were low. 

“The tax which the bill would im¬ 
pose upon tbe use of gold for non¬ 
monetary purposes, while in form a tax, 
would in fact put restrictions upon the 
free convertibility of the currency into 
gold. If gold could not be used, ex¬ 
cept under heavy penalties, for any¬ 
thing else than money, its value would 
be impaired and there would be, in ef¬ 
fect, a clog on the convertibility of the 
currency. One dollar in paper cur¬ 
rency, in other words, would not buy 
one dollar’s worth of gold, if the gold 
was to be used in the arts. Gold in 
large quantities, moreover, is imported 
from abroad and even under legisla¬ 
tion like that proposed could be pur¬ 
chased in foreign countries in the 
open market. To put a penalty on 
foreign gold thus brought into this 
country for non-monetary purposes, in 
order to pay a premium to domestic 
producers, would seem to have little or 
no relation to the protection of our 
own monetary gold reserves. 

“I have noted particularly the re¬ 
quest made in the resolution which was 
presented with your letter that if the 
Treasury be opposed to H. R. 5,025 it 
formulated a proposal for enactment 
by Congress to relieve the gold-mining 

industry and protect the gold reserve. 
As already indicated, I believe that no 
legislation of this character is needed 
in order to protect the gold reserve, 
and therefore have no proposal to sug¬ 
gest for this purpose. On the question 
of possible legislation to provide a 
bonus for the mining of gold, the Treas¬ 
ury also has no proposal to submit, be¬ 
lieving, as indicated herein, that if such 
a bonus were to be granted it would 
come as an exercise of legislative dis¬ 
cretion by Congress.” 

The letter of May 9, 1921, to the 
chairman of the Committee on Ways 
and Means, to which reference is made 
in the above letter, states: 

“I hold the general view that the 
difficulties in which the gold producers 
find themselves are due to the fact 
that gold is the standard of value. 
In a sense this is the penalty which 
gold pays for being the standard. 
These difficulties should gradually ad¬ 
just themselves without a Government 
subsidy as defiation progresses and 
commodity prices return toward nor¬ 
mal. As I see it, the question of 
whether the Government is to give a 
bonus on these terms to a special class 
of producers is a question of policy 
which addresses itself to the judgment 
of Congress, and not a question upon 
which the Treasury is in a position to 
express an opinion.” 

No Enthusiasm for Exchange 
Stabilization Conference 

Presentation of arguments for an 
international conference on exchange 
have failed to arouse any enthusiasm 
on Capitol Hill. The consensus of opin¬ 
ion appears to be that nothing will be 
gained by such a conference as is pro¬ 
posed in a pending bill. The opinion 
seems to be that the causes of the 
difficulties in the exchange situation 
are thoroughly understood, as are the 
steps that would be necessary to 

remedy it. A conference could only 
recommend. It could not put its rec¬ 
ommendations into effect. As these 
recommendations could be written in 
advance, the efforts should be concen¬ 
trated on securing the necessary legis¬ 
lation and on inducing the banks of 
issue to take the steps which are 
obvious. 

Sign Contract for German Potash 
Six large manufacturers of fertilizer, 

according to information reaching the 
U. S. Potash Producers’ Association, 
have closed a contract for 80 per cent 
of their potash requirements for the 
next season with the German syndicate. 
The price is understood to be close to 
the pre-war level. The closing of this 
contract, it was stated, leaves compara¬ 
tively little business to be divided be¬ 
tween the French and American pro¬ 
ducers. No American producer of 
potash is able to compete with the Ger¬ 
man product at the price offered. It 
was stated that they would not at¬ 
tempt to enter the market at the pres¬ 
ent price level. 

The delay in the passage of the tariff 
bill is blamed by the domestic produc¬ 
ers for this large contract going to 
Germany. They contend that they 
would have been able to meet the price 
of the German potash had the duty 
carried in the tariff bill been in ef¬ 
fect. 

Pittman Act Silver Purchases 
The purchases of silver by the Bu¬ 

reau of the Mint during the week ended 
Oct. 15 totaled 2,282,000 fine ounces 
This brings the total purchases of sil¬ 
ver under the Pittman Act to 78,173,866 
fine ounces. Purchases will total 207,- 
000,000 ounces. 

News by Mining Districts 

London Letter 
The Position of New Modderfontein 

Gold Mining Co., Ltd. 

By W. a. Doman 

London, Oct. 4—Though maintaining 
its position as the premier gold mine 
of the Witwatersrand—it might per¬ 
haps be truthfully said the greatest 
gold mine of the world—the New Mod¬ 
derfontein felt adverse influences dur¬ 
ing the twelve months ended June 30 
last in the same way as other mines 
on the field. But being such a rich 
property—relatively, of course—it was 
better able to bear the burden. In 
various directions working results 
created a record; the outcome, however, 
would have proved in a sense disap¬ 
pointing had it not been for the addi¬ 
tional price received for the gold. The 
position for the twelve months ended 
June 30 may be shown thus: 

1921 
1,083,000 

£947,625 
£751,427 

Tons milled.... 920,500 968,500 1,083,000 
Profit at stand¬ 

ard price.... £1,089,891 £1,029,188 £947,625 
Gold premium. nil £464,657 £751,427 
Total working 
profit.. £1,089,891 £1,493,845 £1,699,052 

Premium contri¬ 
butes to profit. 
percent. nil 31.1 44.2 

In other words, owing to the rise in 
costs over the period shown and a 
slightly lower grade of ore milled, the 
treatment of 162,500 extra tons pro¬ 
duced less profit at standard rate by 
£142,266. In part explanation of the 
increase in costs in the latest period 
must be mentioned a large amount of 
abnormal work which represents about 
9d. per ton milled. 

If expenses be calculated at per ounce 
of gold produced, the showing during 
the last four years is: 1918, 38/10; 
1919, 38/6; 1920, 42/6; and 1921, 48/2. 
White wages over the same years have 
risen from 6/4 per ton in 1918 to 7/1 

in 1921. The balance is made up of 
enhanced prices for stores and mate¬ 
rials. Shareholders have again derived 
considerable benefit from the year’s 
operations, as is indicated as follows: 

1919 1920 1921 
Total profit.... £1,089,891 £1,493,845 £1,699,052 
Dividends, per 
cent. 62 J 82^ 100 

Amount distrib¬ 
uted. £875,000 £1,155,000 £1,400,000 

It would almost appear from the de¬ 
velopment viewpoint that the mine had 
exceeded expectations, for “very satis¬ 
factory values” were obtained in the 
western section, where active work has 
been resumed, and the eastern section 
continued to fulfill expectations. 

The western section, giving the “very 
satisfactory values,” contributed be¬ 
tween the 12th and 13th levels west 
of No. 2 shaft 302,800 tons, of 9.7 dwt. 
value over 82 in. stoping width. As 
there is over seven years’ supply of ore 
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for the mills, the reserve position is 
decidedly strong. The consulting en¬ 
gineer states that the general position 
of the mine is all that can be desired, 
and given sufficient labor, the output 
for the current year can be increased 
a further 200,000 tons. The mine has 
worked only 87.4 per cent of its com¬ 
plement of natives, and consequently 
is to a certain extent handicapped. 

A feature of the New Modderfontein 
is the narrowness of the reef and the 
great stoping width. A distance of 
9,105 ft. was sampled on the Main Reef 
Leader, the average width being 15 in., 
the average assay value 53.5 dwt., and 
the number of in.-dwt. 803. As the 
stoping width averaged 69 in., the reef 
was only 21.74 per cent of the total, 
and surrounding rock 78.26 per cent, 
or 27 in. on each side of the reef. 

Johannesburg Letter 
Rand Gold Output for August Greater 

Than July’s—Board of Trade 
Organized 

By John Watson 

Johannesburg, Aug. 12—The Trans¬ 
vaal gold output for August was re¬ 
ported by the Chamber of Mines on 
Aug. 10, and shows an increase over 
that of July of 21,971 fine ounces, the 
increase in value being equal to £88,010. 
The total output for August was 711,- 
526 oz. fine gold, equal in value to 
£3,966,751. The value’for August was 
taken at £5/11/6 per fine ounce, where¬ 
as in July the figure was Is. per fine 
ounce more. Out of a total of forty-two 
gold mines, thirty-one show an increase 
and eleven mines show a decrease. The 
largest individual increases are shown 
by Government Gold Mining, with 5,863 
oz., and Van Ryn Deep, with 3,258 oz. 
increase. On the other hand, the largest 
decreases are shown by Modder B, with 
1,595 oz., and Crown Mines, with 1,203 
oz. decrease, as compared with July. 
The native labor returns show a total 
of 184,661 natives employed during 
August on gold, coal, and diamond 
mines, this total being an increase of 
1,728 as compared with July. 

A Board of Trade and Industries has 
been appointed for a period of three 
years, and Sir E. H. L. Gorges is chair¬ 
man. 

Rand Makes Rock-Drill Tests 

Johannesburg, Sept. 6.—I referred to 
rock-drill tests briefly a few weeks ago 
in summarizing the presidential address 
of R. C. Atkinson to the South African 
Institution of Engineers. A fuller 
report of this portion of the address has 
now been published by The South Afri¬ 
can Mining and Engineering Journal of 
Aug. 27. In September, 1919, investi¬ 
gations were started with a view to 
finding out the relative merits of the 
various patterns of rock drills and to 
collect data relating to the drill steel in 
use on the mines. 

The field of investigation included 
jackhammer rigs; systems in vogue for 
bringing drills up for repair; testing for 
efficiency after repair; systems of issu¬ 

ing drill steel; methods of shanking and 
tempering; tests with solid and hollow 
steel; amount of dust created by differ¬ 
ent drills and steels; relative merits of 
water attachments for reciprocating 
machines, and considerations affecting 
the breaking of ground generally. 

Preliminary engineers soon showed 
that there existed considerable diverg¬ 
ence of opinion regarding the most effi¬ 
cient pattern of rock drill and the most 
economical size of hole. It is generally 
known that about 70 per cent of the 
working expenses of a mine are in¬ 
curred underground; but it is not al¬ 
ways realized that the operation of 
drilling holes involves a greater expen¬ 
diture than any other individual opera¬ 
tion on the mine, either underground 
or surface. The costs on one of the 
mines in the central area of the Rand 
showed: Rock-drilling (excluding blast¬ 
ing) 20 per cent of total working costs; 
shoveling and tramming, 15 per cent; 
winding, 10 per cent; pumping, 3 per 
cent; total reduction costs, 14 per cent 
of total working costs. One factor 
which accounts for the high cost of ma¬ 
chine rock drilling is the fact that only 
about three and a half hours (out of the 
twenty-four) are available for drilling 
and the machine is actually in operation 
only about two hours. In some cases a 
reorganization of the underground 
shifts has been suggested by the man¬ 
agement and opposition was encoun¬ 
tered from the advisers of the very men 
for whose benefit the change was sug¬ 
gested. The industry has thus been 
handicapped, working costs remain 
high, tending to close low-grade mines 
to the detriment of mine workers them¬ 
selves and of the trading community 
at large. At the outset of these in¬ 
vestigations it was recognized that their 
magnitude was so great that no one 
man, or even a number of mining men, 
could deal (in their spare time) with 
the records and trials. A strong and 
representative committee was formed, 
embracing consulting mining engineers, 
mine managers, and mechanical engi¬ 
neers, who met frequently in committee 
and also at the working face under¬ 
ground. 

The machines underground were op¬ 
erated under the constant supervision 
of some one who could be relied upon 
to conduct the tests without prejudice, 
and who had the necessary training for 
experimental work, so that each ma¬ 
chine could be operated under parallel 
conditions. The mining man appointed 
for this work was trained at the Royal 
School of Mines, London, and has had 
considerable and varied underground 
experience, both practical and in an 
official capacity. The operator was as¬ 
sisted by observers from the Miners’ 
Training School, (one to each machine), 
who recorded detailed observations, con¬ 
tinuously, throughout the shift, together 
with the usual complement of “machine 
boys” (native operators) and drill car¬ 
riers. The actual results of these trials 
will be given in detail at a later date; 
but the president dwelt now upon what 
is being done and the cost of these 
trials, in the hope that the average 

mine worker might be brought to real¬ 
ize that heavy extraordinary expendi¬ 
ture is continually being incurred—ne¬ 
cessitating capital—in order to deter¬ 
mine the cheapest methods and also to 
improve the conditions for the operator. 

CANADA 

Toronto 

Allied Porcupine-La Palme Porcupine 
Agreement Reached 

The disagreement between the Allied 
Porcupine Gold Mines, Ltd., and the 
La Palme Porcupine Mines, Ltd., re¬ 
ferred to in our issue of Sept. 10, and 
the misunderstanding that arose be¬ 
tween the companies, has been satis¬ 
factorily arranged. The amalgamation 
planned is being carried through. 

British Columbia 

Silver-Lead Mining Improving 

Cranbrook—Nickel possibilities of 
this district have been recently inves¬ 
tigated by outside capital. 

Cleaning up is under way at the 
placer property of Wild Horse Creek 
Placer Gold Mining Co., Perry Creek, 
and upon completion operations will 
suspend for the season. 

Kimberley—A considerable number 
of the men employed by the Consoli¬ 
dated Mining & Smelting Co. at the 
Sullivan mine have been laid off. 

Ainsworth — Leasing activity is in¬ 
creasing slightly here, with G. Mc¬ 
Pherson and Jack Sherman appearing 
as new lessees at the Silver Hoard, and 
T. Hawes and Amil Peterson have se¬ 
cured a block of ground at the Consoli¬ 
dated’s No. 1 property. W. E. Zwicky 
and R. Foulkes, of Kaslo, have begun 
leasing operations at the Krao, owned 
largely by Butte interests, and which 
produced several shipments of high- 
grade silver ore last season. 

Neisor—Improvement in the “for¬ 
eign” price of silver and the likelihood 
of improved smelter settlements on 
the part of the Consolidated Mining & 
Smelting Co.’s Trail plant have com¬ 
bined, along with some reduction in 
operating costs, materially to better 
the outlook for silver-lead mining oper¬ 
ations throughout East and West 
Kootenay generally. Prospectors have 
made several promising strikes during 
the season, and it is generally felt that 
the worst of the depressed level in 
mining has been passed. 

Alice Arm—A rich strike of high- 
grade values in gold, silver, and cop¬ 
per has been made recently by John 
Hauber and William McLean on the 
Cascade Falls group of claims, in the 
vicinity of Kitsault glacier. A 16-ft. 
ledge has been traced for the full 
length of two claims. 

Stewart—Right of way for the tram 
to the Silverado property, with other 
outside work and camp construction, is 
well in hand. 

Development by the Fitzgerald broth¬ 
ers on their Independence group. Goose 
Creek, during the last season, has 
opened up low-grade milling ore. 
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ARIZONA 

Sulphur Dioxide Ore Treatments 
Encouraging 

Tucson—Tests completed in the Uni¬ 
versity of Arizona laboratories are re¬ 
ported to have demonstrated the suc¬ 
cess of the sulphur-dioxide leaching 
process on mixed ores from the Miami 
district. The Inspiration company, at 
Miami, has been conducting exhaustive 
experiments looking toward betterment 
of the methods by which the semi-car¬ 
bonate ores are handled that now so 
materially reduce extraction. 

From Cananea word has been re¬ 
ceived of the employment of a force of 
men for work in connection with the 
property’s rehabilitation, putting the 
several mines in condition for opera¬ 
tion in the event of the expected re¬ 
sumption of the copper industry. A 
number of the mines are understood to 
need unwatering, and much repair 
work will have to be done. 

Percy Williams, manager of the Tiro 
Lease, at Silver Bell, has returned from 
New York and states that he expects 
early resumption of work on the prop¬ 
erty. Production costs are low. 

Calumet & Arizona is reported to 
have purchased ten mining claims in 
Steeple Rock district, just across the 
New Mexican line, southeast of Clif¬ 
ton. The property embraces the Bal- 
lalli and Norman King groups, both 
gold-silver producers. Near Lordsburg, 
to the southward, the C. & A. operated 
the 85 group of copper mines, managed 
by Karl H. Mohler. 

Near Patagonia, the Montana De¬ 
velopment Co. has started on develop¬ 
ment of silver, lead, and zinc mines. 
John Hoy, of Nogales, is in immediate 
charge. Charles J. Vopicka and Mrs. 
Jennie H. Strong, both of Chicago, are 
interested in the company. 

A business men’s organization has 
been established in Globe, to combat 
alleged rank discriminations in freight 
rates in the Southwest. It is said that 
Montana, which is even more remote 
from San Francisco than Arizona, enjoys 
much more favorable freight tariffs 
than this state. An instance is bar 
iron, from Kansas City, which takes a 
rate of $3.78i per 100 lb. to Anaconda 
and $5.32 to Globe. Coast bullion rates 
also show discrimination. 

William H. Reynolds, who is rated 
as the largest individual stockholder 
in the Copper Mountain Mines Co., 
has filed protest with the Arizona 
Corporation Commission against a peti¬ 
tion offered by the officers of the com¬ 
pany who wish to discharge the corpo¬ 
ration’s debts by a sale of 194,000 shares 
of treasury stock at 5c. a share, with 
possible exception of 60,000 shares. The 
property is near Mayer. 

More Silver Mines Resuming 

Tombstone — Regular shipments by 
the various lessees are going out from 
here to El Paso, and mining in general 
is picking up and will take on more life 
as soon as the two mills that are now 

idle resume milling. The Milgrim mill 
is idle, but will again start up as soon 
as it can get a larger engine. Burt 
Holland is adding a rod mill to his 
concentrator and will soon be turning 
out white metal from the Emerald 
dumps. The old Pueblo Leasing Co. is 
working three shifts in its mill and in 
the State of Maine mine, on which it 
has a lease. Several bars of bullion 
have been shipped to the mint. 

The Tombstone Extension Mining Co. 
is hauling vanadium ore from its 
properties at the old town of Charles¬ 
ton to the concentrator formerly 
operated by the Co-operative Milling 
Co. and now operated by Mr. Stock- 
ham. The ore concentrates better than 
25 per cent V2O3, with a goodly per cent 
of silver and lead. Others that own 
vanadium-bearing ores at Charleston 
are considering the advisability of 
hauling ore to the concentrator. The 
Tombstone Extension Mining Co. is a 
new concern, and J. B. Gallagher is its 
president. It is understood that the 
majority of the stock is held in San 
Antonio, Tex. 

MONTANA 

Moderate Activity Around Butte 

Butte—The Butte & Superior drift 
on the copper orebody on the 2,200 
level of the Black Rock mine is con¬ 
tinuing. A program for the opening 
of this orebody on the 2,600 level has 
been mapped out. 

Tuolumne Copper Co.’s west drift is 
showing improved ore, with the silver 
content holding up to 12 oz. and the 
copper up to 2% per cent. The prom¬ 
ise is such now as to warrant the be¬ 
lief that a large body of ore of a ship¬ 
ping grade is near. 

Anaconda is doing a moderate 
amount of development work. Chief 
feature of interest in connection with 
the affairs of this company is the pro¬ 
duction of a copper-zinc shingle, the 
size of which has been enlarged to six 
ft. Work is being pushed at its phos¬ 
phate deposits near Soda Springs, 
Idaho, where 200 men are employed. 

East Butte Mining Co. is preparing 
to resume operations at its gold prop¬ 
erty near Elkhorn, Mont., where it has 
a cyanide mill. The company has an 
extensive deposit of iron ore, which 
carries up to $8 in gold values. 

North Butte has a good showing of 
high-grade ore on its 3,600 level of 
the Edith May vein. 

Deer Lodge—The concentrating plant 
of the Emery Mining Co. will resume 
operations this week. 

The Evening Star Co. is making reg¬ 
ular shipments from the Big Dick mine, 
near Elliston, to the A., S. & R. Co.’s 
East Helena plant. 

Virginia City — The Old Channel 
Placer Mining Co. has been organized 
for the purpose of prospecting the Old 
Channel of Alder Gulch, the most fa¬ 
mous placer gold producing district 
in the world, considering the area 
worked. 

UTAH 

Utah Copper Wins Tax Suit 

The controversy between the Utah 
Copper Co. and Salt Lake County in 
regard to the assessment of the com¬ 
pany’s tailings dump as a part of the 
mine or as a personal property and as¬ 
sessable as such was decided by Judge 
Tillman D. Johnson in favor of the cop¬ 
per company, which held to the first- 
mention^ contention, i e. that the dump 
is a part of the mine and therefore not 
otherwise assessable than as mining 
property. In Utah mines are assessable 
according to three times the value of 
the net annual proceeds. Acting on the 
theory that the dump be considered as 
personal property apart from the mine. 
Salt Lake County assessed the dump, 
holding it to be assessable even though 
there were no net proceeds from it. 
This assessment the copper company 
contested. 

A similar case is pending between the 
South Utah Mines and Beaver County, 
although in this case the positions taken 
by the mining company and the county 
are reversed. The South Utah Mines is 
contesting an assessment made accord¬ 
ing to the net proceeds, which would 
make the dump a part of the mine, and 
which was fixed by the state board of 
equalization, which took the sum of 
$120,547, net proceeds from a year’s op¬ 
eration in 1918, when the dump was en¬ 
tirely worked out by a leasing company 
under agreement jvith the owners. The 
mining company, which for a number of 
years has not been working its mine, is 
contesting this assessment on the 
grounds that the property value could 
not possibly have been three times the 
profits received, that the dump was sep- 
ai*ate and apart from the mine itself, 
and that the method of assessing min¬ 
ing properties is in violation of the 
constitution. Judge Johnson, as men¬ 
tioned above, holds the tailings dumps 
of mining properties are not separate 
properties. The additional issues, how¬ 
ever, are of importance inasmuch as the 
method of reaching the valuation of 
mines for assessment is involved. 

Bingham^—The Utah Apex and the 
Utah Consolidated are at odds in the 
accounting for ore taken by the Utah 
Consolidated, from a ground, by court 
decision, awarded the Utah Apex, the 
Utah Consolidated presenting $650,000, 
and the Utah Apex claiming about $1,- 
500,000. The Utah Apex obtained court 
permission to permit an audit of the 
Utah Consolidated books, and this it is 
claimed showed errors and discrepan¬ 
cies which brought the sum up to about 
$1,500,000. The accounting hearing be¬ 
gan in the trial court on Aug. 22, and 
lasted until Aug. 27. The Utah Con¬ 
solidated admitted errors and discrepan¬ 
cies, but maintained different charges 
objected to by the Utah Apex, and ap¬ 
plied for an extension of time. The 
hearing did not take place until Sept. 
29, when the court took the case under 
advisement. 

Park City—Shipments for the week 
ended Oct. 7 amounted to 1,923 tons, as 
compared with 1,805 tons the week pre- 
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.ceding. Silver King Coalition shipped 
765 tons; Judge Allied companies, 720 
tons; Ontario, 393; and New Quincy, 45. 

The New Quincy has opened ore of 
shipping grade, and the find is regarded 
as promising. A shipment of thirty- 
two and a half tons of this ore, dry 
weight, brought $1,441 net returns. The 
Spiro tunnel, which has been driven 
over 14,000 ft. to prospect the Thaynes 
canyon ground and to make connections 
with the California Comstock ground, 
is approaching its objective. Some ore 
has been recently encountered in drifts 
from the tunnel. 

Salt Lake—The Alta Tunnel & Trans¬ 
portation Co. has opened silver-lead ore 
of shipping grade. Stoping has been 
started, and a 5-ft. bed of ore followed 
upward about 40 ft. from the No. 3 
raise. Fifty feet from the raise drifts 
will be driven each way to determine 
the lateral limits of the ore. Four 
teams and two trucks are hauling the 
ore down Big Cottonwood canyon. 

Eureka—Tintic shipments for the 
week ended Oct. 7 amounted to 178 cars, 
.as compared with 144 the week preced¬ 
ing. Shippers were: Tintic Standard, 
63 cars; Chief Consolidated, 40; Iron 
Blossom, 13; Victoria, 12; Eagle & Blue 
Bell, 11; Iron King, 9; Dragon, 8; Cen- 
tennial-Eureka, 6; Bullion Beck, 4; Col¬ 
orado, 3; Swansea, 2; Gemini, 1; Mam¬ 
moth, 1; Gold Chain, 1; Alaska, 1; 
Eureka Hill, 1; and Sunbeam, 1. 

COLORADO 

Hidden Treasure Mill Ready To Start 

Ouray—The Hidden Treasure Mines 
Co., under E. R. Baur, has nearly com¬ 
pleted its experimental mill and ex¬ 
pects to be in operation within a few 
weeks. The mine has a quantity of 

; silver ore developed, carrying lead and 
zinc. The mill will be started with 
crusher, rolls, tables, Huntington re- 

• grinders, and tables while the flotation 
.apparatus is being assembled. Results 
from the experimental work will be the 
.basis for more elaborate plant. 

The Hardinge 5-ft. ball mill and Dorr 
Duplex Classifier for the Mountain Top 
Mining Co. have been delivered and 
are being put in place to effect the 
doubling of capacity planned. The 
scheme involves roughing table opera- 
.tion with additional flotation apparatus. 
'The mine is in unusually good silver- 
lead ore and making a good produc- 

'.tion. 
Golconda Mines Consolidated have 

• completed their long crosscut in Hur¬ 
ricane Basin and have begun drifting 

• on the vein, with a good showing of 
milling ore. Operations will continue 
until the end of the year and be sus¬ 
pended until next spring, the experi¬ 
ence of the company during recent win¬ 
ters having shown it to be extremely 
-difficult to continue operations through¬ 
out the winter at so high an altitude, 
so far from the base of supplies at 
Lake City. 

The Lucky Twenty Co. resumed oper¬ 
ations the first of the month under 
J. A. Lannon, after a shutdown of 
nearly a year. The air compressor 

was started for the first time with th? 
intention of driving a new crosscut to 
reach the main vein on the Guadaloupe 
mine under the old shoot. 

Fred G. Farlsh, of the Metals Ex- 
poration Co., recently visited the camp 
and made several examinations, but 
the company is not now operating any¬ 
where in the county, the Red Mountain 
Mines Co. being still shut down. Kirby 
Thomas, of New York, also visited the 
camp recently, and the old Wanakah 
is being examined by P. F. Welch, of 
Denver. 

Ophir—The New Dominion property 
is being operated by Morgan & Chan¬ 
dler, lessees, and ore from development 
is being shipped to the smelter at 
Durango. The Carbonero mine is pro¬ 
ducing two or three cars of shipping 
ore per month. The American French¬ 
man and O’Brien properties are being 
developed by lessees, and payable ore- 
bodies have been opened. 

CALIFORNIA 

Gold Mining Activity Increasing 

Gold mining in California continues 
to show improved interest. Sales of 
mining property and options on smaller 
properties are increasing in number. 
Machinery companies report more in¬ 
quiries, especially in placer mining 
equipment. Minor discoveries are an¬ 
nounced in local papers, indicating con¬ 
siderable small activity. Grass Valley, 
Sutter Creek, Jackson, and the Mother 
Lode, south of Angels, are back to a 
normal condition. 

Sutter Creek — The Central Eureka 
reports increased production for the 
current month. 

Keswick — Construction of the new 
wire-rope tramway of the Mountain 
Copper Co. is going ahead rapidly. 

Dedrick—Machinery and other equip¬ 
ment of the Globe mine are being dis¬ 
mantled and shipped to Gold Hill, Nev., 
for use in the United Comstock Mines 
Co.’s new mill. 

Redding — The old Gladstone mine, 
near French Gulch, is being rehabili¬ 
tated. At Lewiston the new 75-cu.ft. 
dredge under construction by the Gar- 
della Dredging Co. is expected to be 
launched next week, when its equip¬ 
ment will be placed in position. 

Downieville—The Gold Gravel mine, 
at Little Grass Valley, is reported to 
have struck rich gravel in a recently 
discovered channel. 

Oroville—The Morington Mining Co., 
operating at Hartman’s bar, on the 
Middle Fork of the Feather River, has 
closed operations for the winter. 

NEVADA 

Increased Interest in San Antone 
District 

Virginia City—The portal tunnel 
heading of the main haulage tunnel of 
the United Comstock Mines Co. made 
connection to the Knickerbocker head¬ 
ing on Oct. 4 The haulage tunnel, 
when completed, will have a total 

length of approximately two miles, and 
to date the work is 85 per cent com¬ 
pleted with only about 1,500 ft. to 
drive. It is estimated that the work 
will be completed by Jan. 1, 1922. Build¬ 
ing operations on American Flat are 
progressing satisfactorily. 

Mina—The power line now being con¬ 
structed by Mineral County between 
Hawthorne and this district will be com¬ 
pleted about Nov. 1, and the Simon 
Silver Lead Mining Co. will begin pro¬ 
duction at that time. The mill as con¬ 
structed has a capacity of 200 tons per 
day, is of selective oil flotation type, 
making two concentrates, one lead-silver 
and the other zinc. The lead-silver con¬ 
centrate will be shipped to Salt Lake 
smelters and the zinc concentrate to 
the company smelter at Harbor City, 
Cal., and manufactured into zinc oxide. 

San Antone—The Hudson Mining & 
Milling Co., twenty-eight miles north of 
Tonopah, in the San Antone mining 
district, is about to resume operations. 
Prominent Tonopah and Salt Lake men 
are interested in the company and 
former differences between stockholders 
have been satisfactorily settled by re¬ 
organization. Past production is about 
$40,000 in gold and silver, with a little 
lead. Development consists of several 
shafts, the deepest of which is an in¬ 
cline 300 ft. deep. This shaft is to be 
sunk to a depth of 600 ft. In addition 
to company work leases are being 
granted. 

Tonopah—Recent bullion shipments 
from Tonopah, representing clean-up of 
operations for the last two weeks of 
September, are as follows: Tonopah 
Belmont, $150,000; West End, $65,000; 
Tonopah Mining, $50,000; Tonopah Ex¬ 
tension, $47,000; and MacNamara, $26,- 
000. This is at the rate of over $650,- 
000 per month, which is normal and 
shows the healthy condition of the in¬ 
dustry in this locality. All mines are 
working at capacity, and labor condi¬ 
tions are good. Developments are as 
usual and about keeping pace with ore 
production. Operating profit reported 
by the Tonopah Extension for August 
was $17,326; the net profit of the Tono¬ 
pah Belmont for the same period was 
$52,320, and for the West End $63,745. 

MICHIGAN 

The Copper Country 

Coal-Pulverizing Plant at Michigan 
Smelter Giving Good Results— 

Possibilities of Peat—Copper 
As a Roofing Material 

Houghton—The Michigan smelter, 
which treats Copper Range, Mohawk, 
and Wolverine mineral, has effected a 
notable economy by means of its coal- 
pulverizing plant. It has been in oper¬ 
ation now for several months and is 
working smoothly and efficiently, the 
results being most gratifying. It has 
cut coal consumption down almost two- 
thirds in the furnaces. The coal is 
ground into a fine dust and automatic¬ 
ally fed into the furnaces by means of 
compressed air. Whereas it formerly 
took 1,500 lb. of coal to treat a ton of 
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mineral, it now requires only 525 lb. 
The plant was built at a cost of $150,- 
000, but will pay for itself in three 
yeairs’ time. 

A possibility exists that some day 
powdered peat will be used as fuel in 
furnaces in place of coal. There are 
immense peat beds only a few miles 
from Houghton, which are about to be 
developed. One of the first experi¬ 
ments will be with powdered peat as 
fuel. It is probable that a test will 
be conducted at one of the local smelters 
to compare the relative efficiency of 
coal and peat for furnace purposes. 
The peat deposit has been declared to 
be almost inexhaustible, and prelim¬ 
inary tests have already established 
the possibilities of the product as a 
fuel. I i; 

Much interest has been taken here 
in the announcement that the Anaconda 
company has entered upon the manufac¬ 
ture of copper shingles. The belief is 
expressed that in an extension of the 
uses of copper the greatest possible 
outlet for the metal is for roofing pur¬ 
poses. 

A Copper Country man just back 
from Germany reports that roofs in 
that country were quite generally 
stripped of copper during the war, and 
that eventually the metal taken from 
government buildings in all cities and 
towns will be replaced. Much copper 
will be required for this purpose alone 
in Germany, but it will not be purchased 
until Germany’s finances are on a bet¬ 
ter basis. For a great many years the 
Germans have been partial to cop¬ 
per roofs, having found copper the 
best and cheapest material in the 
long run. 

In connection with the wearing quali¬ 
ties of copper for roofing, it is inter¬ 
esting to note that the Houghton 
County courthouse, built in 1886, has 
a copper roof which has required no 
repairs and is as good as the day it 
was put on; the tower of the town and 
fire hall of Houghton was covered with 
copper in 1883, and no repairs have 
been necessary to date, a period of 
thirty-eight years. 

There is no change in developments 
in Mayfiower-Old Colony. The main 
south drift for practically its entire 
length of 300 ft. from the crosscut at 
the 1,700 level is still in commercial 
ground. This opening holds out a 
greater promise than any other devel¬ 
oped in the property to date. No fault¬ 
ing is in evidence and apparently the 
best values will continue to be found 
in this direction. The drift to the west 
from the 1,700 is continuing, but the 
values are negligible, and it is probable 
this work will be suspended soon, and 
that exploration will be started with 
two drills on the 1,400 level. 

Early delivery of a hoist for No. 2 
Gratiot shaft of the Seneca is antici¬ 
pated. It is expected it will be in oper¬ 
ation before winter sets in. This shaft 
is to be sunk to a depth of 4,000 ft. and 
then connected with the Seneca shaft. 
All openings in Seneca continue in good 
ground. 

MINNESOTA 

I. C. C. Rate Case Postponed 

The iron-ore rate case now pending 
before the Interstate Commerce Com¬ 
mission, known as the Adriatic Mining 
case, was to have come up in Chicago 
on Oct. 10, but has been postponed 
until some date in December. 

Duluth—The anticipation of the ear¬ 
lier season that Lake shipments of iron 
ore would be concluded by Nov. 1 will 
not be realized. The ore has not been 
moved from either mines or docks as 
rapidly as had been expected, owing to 
the congestion of storage areas at the 
lower Lake ports. As certain of the 
consumers have tonnage and grade re¬ 
quirements which must be supplied 
before shipping season closes, it is 
probable that final cargoes may not 
leave the docks until Nov. 15. The ore- 
carrying railroads always desire an 
early wind-up of the shipping, owing to 
the expense of thawing frozen ore. 

Shipments from all Lake Superior 
docks for the season up to Oct. 1 
amounted to only 18,661,194 tons, com¬ 
pared with 44,273,356 tons on the same 
date last year, a decrease of 57.85 per 
cent. The total season’s shipments will 
not reach 25,000,000 tons. 

Buhl—The lease on the Woodbridge 
mine, formerly operated by the Fort 
Henry Mining Co., has been given up, 
and all equipment will be dismantled 
and moved to other operating proper¬ 
ties. The houses were sold to individuals 
who intend to move them elsewhere. 

The controversy relative to the pay¬ 
ment of taxes between the village of 
Chisholm and three of the operating 
mining companies within the village 
limits—^namely, the Shenango Furnace 
Co., the Hanna Ore Mining Co., and 
the Oliver Iron Mining Co.—^has vir¬ 
tually been settled. The settlement is 
to be made on a basis which was ad¬ 
vocated by the business men of the 
village several months ago, and which 
was acceptable to the mining compa¬ 
nies, for the sum of $600,000. 

Menominee Range 
More Companies Resuming Operations 

Crystal Falls—The McKinney Steel 
Co. has resumed operations at the 
Tobin and Odgers mines, idle since last 
spring. Over 300 men are now em¬ 
ployed at the two properties on a two- 
shift basis. Practically all employees 
who were working at the mines when 
they were shut down have been given 
places. Hoisting will be done through 
the old Odgers shaft until the new 
shaft, which is nearly finished, is com¬ 
pleted. These are the first mines on 
the range to resume work, but it is 
thought that some others that have 
little ore in stock will be reopened at 
an early date. The Balkan Mining Co. 
is shipping from stockpile from the 
Balkan and Judson mines. About 
200,000 tons will be moved, of which 
amount 50,000 tons will be from pocket. 
The new 1,000-gal. Aldrich duplex pump 
is now in operation. 

MISSOURI AND OKLAHOMA 

Advance in Metal Prices Stimulates 
Mining 

Joplin, Mo.—With lead ore strong at 
$60 a ton and zinc showing a tendency 
to advance toward $25, there is talk of 
a revival of mining operations in the 
Missouri section of the Tri-State field, 
particularly in the vicinity of Duenweg 
and Joplin. It is an admitted fact that 
there are innumerable untouched de¬ 
posits in and around Joplin and Duen¬ 
weg, as well as at Webb City and Car- 
terville. At $60 a ton, and with the 
present price of labor and supplies, lead 
can be mined profitably. In a large 
number of cases, however, the mining 
operations now being considered would 
be carried on by practical miners, work¬ 
ing for themselves. It is believed that 
the situation marks a revival of the 
once popular practice of “grub-staking.” 
There are many miners in the field who 
are not steadily at work at other em¬ 
ployment, who would be glad to turn to 
“gouging” for lead, and with prices 
even as they are now, there will be peo¬ 
ple ready to back them with money. 

West Plains, Mo.—The consolidation 
of the Missouri Iron & Steel Corpora¬ 
tion and the St. Louis Iron & Steel Co. 
is said to involve an important develop¬ 
ment. The officers of the company gave 
it out that it means the blowing in of 
the big blast furnace at Haigart, ten 
miles southeast of West Plains, at an 
early date. Coke will be used as fuel 
to blow in the furnace and later on will 
be supplanted with charcoal to be made 
from timber found in near-by forests. 
The consolidation of the two companies 
adds 5,500 acres of ore and timber land 
to the company’s holdings. This land 
is in Wayne County. It gives the com¬ 
pany a visible ore supply of 15,000,000 
tons. This is enough to operate sev¬ 
eral blast furnaces for many years. St. 
Louis will be the headquarters of the 
consolidated company, to be known as 
the Consolidated Iron & Steel Corpora¬ 
tion. The officers of the company plan 
to make St. Louis a rival of Pittsburgh 
in the iron and steel industry, and pre¬ 
dict that within five to ten years St. 
Louis will have the supremacy over the 
Pennsylvania industry. 

Picher, Okla.—Construction has been 
started on the new mill of the Com¬ 
merce Mining & Royalty Co., which is 
located just to the northeast of the 
Vinegar Hill Barr mine, north of Picher. 
It is understood that preliminary de¬ 
velopment of this property has shown 
it to be rich in minerals and probably a 
worthy rival of the Barr mine and the 
Blue Mound and Webster properties on 
the other side of the road. The new 
mill will be at the foot of the big hill 
known as the Blue Mound. It is un¬ 
derstood that it will not be started until 
the ore price situation has been consid¬ 
erably improved, but the recent upward 
trend is said to have caused the pro¬ 
moters of the mine to seriously con¬ 
sider beginning operations soon. Sev¬ 
eral mines have opened recently and 
the production of the field is steadily 
increasing. 
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The Market Report 

Daily Prices of Metals 

Oot. 

Copper, N. Y., 
net refinery* 

Electrolytic 

Tin Lead Zinc 

99 Per Cent Straits N. Y. St. L. SLL. 

13 12.75 • 26.875 27 25 4.70 4.45 4.65 
14 12.75 26.875 27.25 4.70 4.45 4.65 
IS 12.75 27.125 27.50 4.70 4.45 4.65 

17 12.75 27.625 28.00 4.70 4.45 4.675 

18 12.75 27.625 28.00 4 70 4.45 4.675 

19 12.75 27.625 28.00 4.70 4.45 4.675 

♦These prices correspond to the following quotations for copper delivered: for the 
entire week, 13c. 

The above quotations are our appraisal of the average of the major markets based 
generally on sales as made and reported by producers and agencies, and represent to 
the best of our Judgment the prevailing values of the metals for deliveries constituting 
the major markets, reduced to the basis of New York, cash, except where St. Louis 
is the normal basing point, or as otherwise noted. All prices are hi cents per pound. 
Copper is commonly sold “delivered,” which means that the seller pays the freight from 
the refinery to the buyer’s destination. 

Quotations for copper are for ordinary forms of wire bars, ingot bars and cakes. 
For ingots an extra of 0.05c. per lb. is charged and there are other extras for other 
shapes. Cathodes are sold at a discount of 0.125c. per lb. 

Quotations for ainc are for ordinary Prime Western brands. Tin is quoted on the 
basis of spot American tin, 99 per cent grade, and spot Straits tin. 

London 

Oct. 

Copper 1 
Tin Lead Zinc 

Standard I 

Spot 3 M . l3rtic Spot 3 M Spot 3 M Spot 3 M 

13 681 69^ 75i 155^ 1571 231 23h 26f 27 

14 67f 68i 74i I55i 1571 23| 23h 26J 16i 
15 
17 661 671 7 A ■ is7i iS9'! 231 '23h 26J 26h 
18 65 f 67 73 I57i I59i 23 i .231 26i 26i 

19 66i 67i 73 1561 159 2H 231 261 26i 

The above table gives the closing quotations on the London Metal Exchange. All 
prices in pounds sterling per ton of 2,240 lb. 

Silver and Sterling Exchange 

Oot. 

Sterling 
Exchange 
“Cheeks" 

Silver 

Oot. 

Sterling 
Exchange 
“Cheeks” 

SUver 

New York 
Domestic 

Origin 

New York 
Foreign 
Origin 

London 
New York 
Domestic 

Origin 

New York. 
Foreign 
Origin 

London 

13 384^ 99i 73 i 421 17 391 99J 73f m 
14 385i 99i 72 f 42^ 18 392 OQJ 70| 40f 
15 3881 99i 73 m 19 390J 99i 69i 39| 

New York quotations are as reported by Handy A Harman and are in cents per 
troy ounce of bar silver, 999 fine. London quotations are in pence per troy ounce of 
sterling silver, 925 fine. Sterling quotations represent the demand market in the for«ioon. 

Metal Markets 
New York, Oct. 19, 1921 

The metal markets have been ex¬ 
tremely quiet since news of the threat¬ 
ened railroad strike was given out on 
Saturday afternoon. Buyers have been 
waiting to see if there was likelihood 
of their plants being closed for lack 
of transportation before contracting 
for further supplies. At this writing, 
probability of a strike is rather re¬ 
mote, and if it comes at all it is not 
likely to last long, in view of the num¬ 
ber of unemployed, of the split in the 
union ranks, and of the temper of the 
public. 

Ocean freight rates have again been 
reduced. They are now $4 per long ton 
to English ports, Hamburg, and Bremen, 

and $3.50 to Antwerp and Rotterdam. 
The $5 rate to Havre is so far un¬ 
changed. These rates are still about 
twice the pre-war figures, but repre¬ 
sent a big drop from those which have 
existed in the last few years. Domes¬ 
tic freight tariffs on the railroads are 
likely to be reduced before the end of 
the year, though to what extent and 
in what manner is yet to be decided. 

With this issue we are omitting the 
repetition of the prices of many min¬ 
erals and mineral products the quota¬ 
tions on which change only at rare 
intervals. It is planned to publish a 
complete list of quotations in the first 
issue of every month, and in the other 
issues prices of many commodities will 
be published only if changes occur. We 
are always glad to have subscribers sub¬ 

mit information for use in determining 
these prices. 

Copper 

A good business was done on last 
Thursday, but since then the market 
has been exceedingly quiet. Producers 
are generally well sold up, however, 
and are showing no disposition to cut 
prices, holding at the 13c. delivered fig¬ 
ure of last week. In fact, some pro¬ 
ducers are quoting even higher than 
this. Plenty of copper is obtainable at 
13c., even for delivery as late as Decem¬ 
ber. Some consumers, quickly sensing 
the decreased demand, have been en¬ 
deavoring to contract for future sup¬ 
plies at reduced prices, but have had lit¬ 
tle success. Trading at 12ic. might be 
done on particularly desirable business 
for near-by delivery, but the price is not 
a general one. 

Foreign demand has quieted down at 
the same time, and in the last three 
days practically no business has been 
done either by the Copper Export Asso¬ 
ciation or outside interests. However, 
at least one order was placed in Ger¬ 
many, despite financial conditions in 
that country. Export copper has gen¬ 
erally netted domestic producers not 
far from 13c. New York. 

Lead 
The American Smelting & Refining 

Co.’s official contract price of 4.70c. con¬ 
tinues unchanged. New York sales 
have been in fair volume, and one or 
two good orders have been placed even 
since Monday. A tendency is discern¬ 
ible to cut prices slightly in some quar¬ 
ters, but the movement seems to have 
been started by consumers rather than 
by producers anxious to dispose of the 
metal, and it would be extremely hard 
to find any lead under 4.70c., though 
rumors of 4.65 and 4.675c. are heard. 
The St. Louis market is quiet. We are 
discontinuing the range up to 4.50c. a.s 
quoted last week, for plenty of lead of 
the desired kinds seems to be available 
at 4.45c. However, this price is the 
bottom figure, as is the Chicago quota¬ 
tion at 4.55c. It now seems unlikely 
that any material change will take place 
in the price of lead during the remainder 
of the year. 

Zinc 
The activity in zinc has continued, 

with a good demand from all galvaniz¬ 
ing interests, though the brass compan¬ 
ies continue generally to be out of the 
market. Most producers of zinc are 
willing to sell at present prices, and 
there is even some talk of a resump¬ 
tion of smelting at one or two of the 
Western plants. Production is now 
round 12,000 tons a month, with ship¬ 
ments 5,500 to 6,000 tons in excess of 
this figure. Stocks in England are re¬ 
ported to be small, and in time it may 
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be necessary to export some metal un¬ 
less Continental production improves. A 
premium of 5 points per month is gen¬ 
erally asked for forward delivery. 

Tin 
Sales were fairly numerous toward 

the end of last week, but in the last 
three days inquiries have fallen off. 
There is a scarcity of 99 per cent still, 
though supplies are in somewhat larger 
volume than at one time. The cessa¬ 
tion of shipments of concentrates from 
South America should aid the disposal 
of the Far Eastern tin stocks. About 
two-thirds of the South American tin 
ores have been coming to this country, 
the rest going to England, but pro¬ 
ducers are not satisfied with present 
prices and are willing to wait for them 
to get higher. 

Forward deliveries have been com¬ 
manding premiums of one-quarter to 
one-half cent. 

Arrivals of tin, in long tons: Oct. 
6th, Straits, 75; 11th, Straits, 5; 13th, 
Straits, 15; 14th, Straits, 10; 17th, 
Rotterdam, 25; 18th, Liverpool, 35; 
London, 25; Straits, 200. 

Gold 

Gold in London: Oct. 13th, 107s. 2d.; 
14th, 106s. 5d.; 17th, 105s. 4d.; 18th, 
104s. Id.; 19th, 105s. 7d. 

Foreign Exchange 

Continued strength in sterling and a 
further depression of German marks 
featured the week. On Tuesday, Oct. 
18, francs were 7.165c.; lire, 3.885c.; 
and marks, 0.595c. New York funds in 
Montreal, 9A per cent premium. Ster¬ 
ling cables continue to be quoted at 
one-half cent premium over demand as 
given on page 675. 

Silver 

The features in the silver market for 
the last week have been the sharp ad¬ 
vance in sterling exchange from 384 
to 392, and the sudden fall in the Lon¬ 
don quotation from 42J to 39id. The 
drop in the London price was caused 
by weakness in the China and India 
exchanges and by speculative selling in 
London. India is reported as selling 
silver ‘to China. 

Mexican Dollars—Oct. 13th, 56i; 
14th, 56; 15th, 561; 17th, 563; 18th, 
54g; 19th, 53i. 

Other Metals 
Quotations cover wholesale lots unless 

otherwise specified. 

Aluminum—List prices of 24.5@25c. 
are nominal. Outside market, 17.50@ 
18c. with practically no sales. 

Antimony—Chinese and, Japanese 
brands, 5@5.25c.; W. C. C. brand, 5.25 
@5.750. per lb. Cookson’s “C” grade, 
spot, 9c. per lb. Chinese needle anti¬ 
mony, lump, nominal at 4Ci per lb. 
Standard powdered needle antimony 
(200 mesh), nominal at 5.25c. per lb. 

White antimony oxide, Chinese, guar¬ 
anteed 99 per cent SbjO,, wholesale 
lots, 6i@7c. 

Bismuth—$1.50@$1.55 per lb. 
Cadmium^—Range $1@$1.10 per lb.. 

in 1,000-lb. lots. Smaller quantities, 
$1.10@$1.25 per lb. 

Cobalt—Metal, $3@$3.25 per lb.; 
black oxide, $2@$2.10 per lb. in bbls. 

Iridium—Nominal, $150@$170 per oz. 
Molybdenum Metal—In rod or wire 

form, 99.9 per cent pure, $32@$40 per 
lb., according to gage. 

Nickel—Standard market, ingot, 41c.; 
shot, 41c.; electrolytic, 44c. Small ton¬ 
nages, spot, 35@38c. Market dead. 

Monel Metal—Shot, 35c.; blocks, 35c., 
and ingots, 38c. per lb., f.o.b. Bayonne. 

Osmium—$70 per troy oz. Nominal. 
$70, Los Angeles, Cal. 

Palladium—Nominal, $55@$60 per oz. 
Platinum—$82 per oz. 
Quicksilver—$39@$41 per flask. San 

Francisco wires $43.75. 
The prices of the following metals re¬ 

main unchanged from the figures pub¬ 
lished in these columns on Oct. 15: 
Rhodium, Selenium, Thallium, and 
Tungsten. 

Metallic Ores 

The market is generally exceedingly 
quiet, and prices on the following ores 
remain unchanged from the figures pub¬ 
lished in the Market Report in the Oct. 
15 issue: Chrome, Iron, Magrnetite, 
Manganese, MolyMenum, Tantalum, 
Titanium, Tungsten, Uranium, Vana¬ 
dium, Zircon, and Zirkite ores. 

Zinc and Lead Ore Markets 
Joplin, Mo., Oct. 15—Zinc blende, per 

ton, high, $26.50; basis 60 per cent zinc, 
premium, $25; Prime Western, $23.50@ 
$25; fines and slimes, $23@$20; average 
settling price, all grades of blende, 
$23.07. 

Lead, high, $64.50; basis 80 per cent 
lead, $60; average settling price, all 
grades of lead, $58.33 per ton. 

Shipments for the week: Blende, 6,- 
939; lead, 1,388 tons. Value, all ores 
the week, $241,220. 

Sellers practically forced all week¬ 
end sales of blende on $25 basis, yet 
purchases exceeded 5,000 tons. Heavy 
purchases the previous three weeks en¬ 
abled shipments to exceed production 
and materially reduce stocks. The re¬ 
sumption of operation of mills long idle, 
to meet the increased demand for lead 
at high prices, was more than offset in 
zinc production, it is claimed, by large 
mills that have closed. Latest surveys 
of production point to this condition, 
showing the production around 5,900 
tons, with a nine-months’ average of 
6,300 tons per week. 

Platteville, Wis., Oct. 15—Blende, 
basis 60 per cent zinc, $27@$29 per ton. 
Lead ore, basis 80 per cent lead, $60 
per ton. Shipments for the week: 
Blende, 160; lead ore, 160 tons. Ship¬ 
ments for the year: Blende, 8,621; lead 
ore, 1,565 tons. Shipped during the 
week to separating plants, 457 tons 
blende and 168 tons sulphur ore. 

Non-Metallic Minerals 
Generally dull markets also exist for 

the non-metallic minerals, and there is 
no quotable change in the following 
from the prices published in our Oct. 15 

issue: Asbestos, Barytes, Bauxite, 
Borax, Chalk, China Clay, Emery, 
Fluorspar, Fuller’s Earth, Graphite, 
Gypsum, Kaolin, Limestone, Magnesite, 
Mica, Monazite, Phosphate Rock, Pum¬ 
ice Stone, Pyrites, Silica, Sulphur, 
Feldspar, and Talc. 

Mineral Products 

The prices of Arsenic, Sodium Ni¬ 
trate, Sodium Sulphate, and Potassium 
Sulphate are unchanged from the quo¬ 
tations published in these columns 
Oct. 15. 

Ferro-Alloys 

No quotable changes have taken place 
in the following ferro-alloys from the 
prices quoted in the Oct. 15 issue: Fer- 
rotitanium, Ferrocerium, Ferrochrome, 
Ferromanganese, Ferromolybdenum, 
Ferrosilicon, Ferrotungsten, Ferro-Ura- 
nium, and Ferro vanadium. 

Metal Products 
Yellow Metal—Prices have been ad¬ 

vanced Ic. Dimensions sheets, 17.25c. 
per lb.; sheathing, 16.25c.; and rods, 
§ to 3 in., 14.25c. 

Copper Sheets and Wire, Lead Sheets, 
Nickel Silver, and Zinc Sheets are un¬ 
changed from the quotations given in 
the Oct. 15 issue. 

Refractories 
Prices on the following are un¬ 

changed from the figures published in 
the Oct. 15 issue: Bauxite Brick, Chrome 
Cement, Chrome Brick, Fire Brick, 
Magnesite Brick, and Silica Brick. 

The Iron Trade 

Pittsburgh, Oct. 18, 1921 

Steel ingot production is at a rate 
slightly above 35 per cent of capacity. 
The increase has been chiefly on the 
part of the Steel Corporation, which 
booked a fair amount of business in 
bars, shapes and plates before it ad¬ 
vanced prices to 1.65c. for bars and 
1.75c. for shapes and plates. 

Most of the independent sheet mills 
have announced a $5 a ton advance, to 
2.75c. for blue annealed sheets, 3.25c. 
for black and 4.25c. for galvanized. 

The general tone of the finished steel 
market is hardly as good as a fortnight 
ago, as to current buying and as to 
prospects for increasing consumption in 
the next few weeks, but the tone as to 
prices is improving. 

Railroad strike talk naturally has a 
depressing influence upon business sen¬ 
timent, but it has not affected actual 
trade to a noticeable extent. 

Pig Iron—The pig-iron market is ex¬ 
tremely uncertain, one factor no doubt 
being the expectation of reduced freight 
rates, affecting both the cost of pro¬ 
ducing pig iron and the cost of moving 
it to consumer. Prices are not quotably 
changed: Bessemer, $20; basic, $19.25 to 
$20; foundry, $21, f.o.b. Valley furnaces. 
Freight to Pittsburgh is $1.96, against 
90c. in 1914 and 75c. in 1901. 

Coke 

Connellsville—Furnace, $3.35@$3.50; 
foundry, $4.25@$4.75 per ton. 
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The Copper Situation From the Investment Standpoint 
By Harry J. Wolf 

Written for Engineering and Mining Journal 

Those who are interested in buying and sell¬ 
ing securities for their own account may be divided 
into eight or ten classes according to the particular 

attitude they assume in the security market. For ordinary 
purposes of investigation, buyers and sellers of bonds and 
stocks may be divided into four general classes, namely, 1, 
investors for income; 2, investors for profit; 3, traders; and 
4, speculators. In this discussion we are interested in the 
first two classes only. 

Investors for income are those who buy a security that is 
likely to have a stable market value for a reasonable period 
of time, and pay a regular dividend. In this case the regu¬ 
larity of the dividend is the chief consideration, and the 
investor does not concern himself over moderate fluctua¬ 
tions in the market price of his security, so long as the 
corporation is well established and represents an industry 
that is likely to experience average prosperity over a pe¬ 
riod of several years. All the investor for income demands 
is his interest at regular intervals, and his money back at 
some distant date when he may need his capital for other 
purposes, or when he is no longer convinced of the stability 
of his investment. 

Investors for profit are those who buy securities of well- 
established corporations at a time when they believe these 
securities are selling at a relatively low price as compared 
to their average market price over a period of years or 
months, and the dividend on such security is a secondary 
consideration. Such an investor buys his security with the 
firm intention of selling it again whenever the corporation 
is in one of its more prosperous periods and the security has 
a market value above its average value over a period of 
years. The investor for profit expects to make much more 
out of the appreciation in market price than he expects to 
receive in the form of dividends. 

In view of the fact that the term “investment” is usually 
associated with the payment of a dividend, it might seem 
at first thought to be inconsistent to review a list of the 
leading copper securities when all but three of the important 
copper-producing corporations have discontinued paying 
dividends. However, those who have a fair conception of 
the great copper-mining industry know that the temporary 
dividend policy of a corporation that is strong financially, 
that is in good physical condition, with many years of lifs 
ahead, and that is reasonably sure to resume its distribu¬ 
tion of profits after it has passed through a period of un¬ 
usual depression, should not be eliminated from the invest¬ 
ment class, but only suspended. 

There are sixteen copper stocks listed on the New York 
Stock Exchange, as follows: Anaconda, Calumet & Arizona, 
Cerro de Pasco, Chile, Chino, Granby, Greene-Cananea, Inspi¬ 
ration, Kennecott, Miami, Nevada, Old Dominion, Ray, Sen¬ 
eca, Shattuck, and Utah. Only two of these companies are 
paying dividends at present, Miami and Utah. The last com¬ 
pany to pass its dividend was Cerro de Pasco. Many of the 
coppers that are not paying dividends at present will be re¬ 
stored to the investment class in due time, for the physical 
condition of their property and their earning ability are well 
known. Some of these companies, on the other hand, are 
in a doubtful position with regard to their future earning 
ability, and others must be classified as speculations for the 
time being, and until they can establish a record as divi¬ 
dend payers. 

The list of copper stocks on the Boston Exchange is a 
very long one, and it includes many famous producers. 
Nine of the Boston coppers paid dividends in 1920, namely 
Ahmeek, Calumet & Hecla, Copper Range, Davis-Daly, 
Mohawk, New Cornelia, Osceola, Quincy, and Wolverine. 

It is apparent that investors for income only would not 
be attracted by the copper stocks at this time. However, 
the investor for profit would find the copper list an inter¬ 
esting study, and his knowledge of conditions in the copper 
industry, and influences affecting certain individual corpo¬ 
rations, would suggest to him that many attractive oppor¬ 

tunities for investment for profit are to be found in the 
copper list, in view of fundamental conditions surrounding 
the copper market. Such an investor may have good reason 
to believe that substantial copper stocks are ready to ad¬ 
vance in price, because they will have a tendency to dis¬ 
count future prosperity, which is appearing on the horizon, 
and beyond this he realizes that many former dividend 
payers are certain to resume their customary distribution 
of profits in due time. 

It is of interest to inquire into some of the fundamental 
reasons why the investor for profit should be attracted now 
by the leading copper securities. The conservative investor, 
who exercises care and discrimination in making his com¬ 
mitments, thinks as an engineer should think, and demands 
fundamental and logical reasons for every action that he 
takes. Some of the fundamental reasons why the copper 
situation is now interesting from the investment standpoint 
are as follows: 

First. The unsold supply of refined copper in the United 
States, which has been one of the outstanding influences in 
the situation up to this time, is estimated at about 680,000,- 
000 lb. This is substantially less than the supply at the 
time curtailment of production was initiated. It is probable 
that this estimate should be increased by secondary coppers 
and scrap material that may be available, and which might 
increase the total quantity of metal to as much as 1,000,- 
000,000 lb. However, the fact remains that the unsold sup¬ 
ply is beginning to decrease materially. 

Second. The demand for copper now exceeds domestic 
production by about 30,000,000 lb. a month, and from now 
on this demand is more likely to increase than to decrease 
or remain stationary. 

Third. If it be assumed that the unsold supply of copper 
under normal conditions is about 300,000,000 lb., the present 
excess supply of 380,000,000 lb. of refined copper would be 
absorbed in less than thirteen months. 

Fourth. It requires approximately three months for 
copper to work its way from the producer to the refineries 
and into the market. Therefore, with a reduction in stock 
of 30,000,000 lb. per month, the unsold supply would be 
below normal at the end of thirteen months, unless normal 
production should be resumed three months earlier. 

Fifth. American brass makers, who have been securing 
brass scrap from Europe until recently, are now entering 
the domestic copper market with substantial orders. 

Sixth. Increase in building construction, which is likely 
to be accelerated in the near future on account of the in¬ 
creased demand for buildings during the past few years, 
will be accompanied by increased consumption of copper. 

Seventh. European demand for virgin copper for wire¬ 
drawing and sheet-rolling purposes will increase as avail¬ 
able European stocks become liquidated. 

Eighth. As domestic business conditions improve, Amer¬ 
ican consumers will discontinue buying from hand to mouth, 
and will enter the market with more substantial orders, so 
as to accumulate supplies before a substantial rise in the 
market price of the metal. 

Ninth. Increased demand for the metal during the last 
few weeks has hardened quotations, and many of the con¬ 
tracts for future delivery are being made at slightly ad¬ 
vanced prices. 

Tenth. An organized effort is being made to re-establish 
old uses and develop new uses for copper metal, and it 
is not improbable that an organization like the Copper & 
Brass Research Association, composed of domestic pro¬ 
ducers and fabricators of the metal, will become a factor in 
advancing the consumption of copper. It is apparent that 
the metal has a great many uses that have been neglected 
during the last decade, because the producer found a ready 
market without going to the trouble of cultivating the less 
important uses. This was particularly true during the war 
period. 

Eleventh. The above influences are all operating to re- 
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store gradually the normal balance between demand and 
supply, and it is reasonable to suppose that this process may 
be accompanied by an increase in the market price of 
copper. 

Twelfth. As the price of copper rises above the cost of 
production of the various producers, one at a time they will 
resume operations, earn profits, and resume the payment of 
dividends. 

The experienced investor realizes that the resumption of 
profitable operations on the part of the leading producers of 
any commodity may be discounted by many months in the 
market price of the shares of the producing corporation. 
It may be that this discounting process is now under way 
with respect to the shares of the leading copper producers. 

It would not be good engineering to consider only the 
favorable factors in a situation. It is necessary to con¬ 
sider the unfavorable influences. The disturbing element 
in the situation is the unsettled financial condition in Europe, 

which is likely to decrease in importance, however, as the 
domestic demand improves. 

In reviewing the above situation from the investment 
standpoint, the unbiased investigator is led to believe that 
although there is the possibility of facing a temporary set¬ 
back due to reaction from current prices, on account of un¬ 
favorable European influences or artificial share-market 
manipulation, there appears to be a greater likelihood of 
losing a chance to take advantage of gradually rising share 
prices corresponding to fundamental improvements in the 
industry, by delaying the serious consideration of the po¬ 
sition of leading copper shares until the situation becomes 
apparent to the general public. 

It is beyond the province of this discussion to offer any 
specific advice with regard to the purchase or sale of se¬ 
curities, but it is proper and fair to call attention to a very 
fascinating problem, and an industrial situation in the 
process of important transition. 

Conditions in the Mining Industries 
Editorial Market Study* CONDITIONS ARE IRREGULAR in the different min¬ 

ing industries, but on the whole are better than they 
were six months or a year ago. 

Iron mining is abnormally depressed, the deflation in this 
industry having lagged behind that of the other metallic- 
mining industries such as copper, as has been characteristic 
for years. Lake Superior ore shipments fell off during 
September, and the total shipments up to Oct. 1 are less 
than half of those in 1920. A quiet winter is looked for in 
the iron districts. 

The copper industry continues to suffer from the greatest 
depression it has experienced in many years; nevertheless, 
conditions are better than they were a year ago. Of the 
surplus copper stocks, 400,000,000 lb. have been financed by 
the issuance of bonds by the Copper Export Association, 
removing this weight from the shoulders of the producers. 
Most of the large copper mines have closed down in order 
to curtail production, which has been cut to the lowest 
figure in twenty-four years. There is a slightly increased 
demand for the metal, due to domestic buying, and the price 
has risen somewhat from its low of a few months ago. A 
beneficial result of the abnormal depression in copper has 
been to force the attention of producers to the science of 
merchandising, which is being taken up seriously under the 
Copper and Brass Research Association; and also to force a 
study of more economical methods of production. 

Just as copper was absolutely deflated before the defla¬ 
tion process in iron and steel had even begun, it is to be 
expected that it will recover much earlier. The future de¬ 
pends largely upon general world conditions, and upon de¬ 
velopments in Europe, especially in Germany, which must 
be able to absorb something like her pre-war importations 
of American copper before full production may safely be 
resumed. There is, however, remarkably little evidence of 
a serious condition of unemployment due to the idle copper 
camps, indicating that the miners have for the most part 
been temporarily absorbed by other activities. 

The zinc-mining industry is so dependent on the iron and 
steel trade, on account of one of the chief uses for zinc 
being for galvanizing, that a return to prosperous times is 
not very likely to precede by much the improvement in 
the latter, which, as above stated, is not expected imme¬ 
diately. Nevertheless, the price of the metal showed an 
upward trend in September, due to heavier buying, and 
there are indications of a somewhat better permanent posi- 

* Contributed by Engineering and Mining Journal to the Sym¬ 
posium on Industrial Conditions at the National Conference of 
Business Paper Editors, In Chicago, on Oct. 24. 

tion. Like the copper producers, the zinc producers have 
been driven to a study of the science of merchandising the 
metal, and through the Zinc Institute, an association of 
producers, are trying to find new uses for zinc. Mean¬ 
while, the zinc-mining districts are very dull. 

Largely due to its constant demand for paint, lead has. 
never been depressed as much as the other metals. Lead- 
silver ores have benefited by the prosperous condition of 
the American silver-mining industry. The silver producers 
have enjoyed immunity from the industrial depression, for 
their product has been pegged at a dollar an ounce by the 
Pittman Act, while the world market for silver slumped as 
low as 52ic. in March, 1921, and now stands around 73c. 
This support will last some years longer. The Pittman 
Act, passed during the war, provided for the purchase for 
the Treasury reserve of American silver till 207,000,000 oz. 
had been accumulated, to take the place of the same amount 
borrowed by England to take over a sudden crisis in India,, 
and paid for at the same figure (one dollar) now being paid 
the mines. This has equalized the silver-mining industry 
and kept it prosperous. 

Compared with a year ago, the gold-mining industry is 
much better off, and is certain to see increasingly favorable 
conditions. Gold is, of course, permanently pegged at 
$20.67 per ounce, and just as high supply and labor costs 
nearly prostrated the industry during the war and post¬ 
war period, the period of deflation and falling prices spells 
increasing prosperity to it, regardless of business depres¬ 
sion, as the marketing factor does not enter into gold min¬ 
ing. Many of the large gold mines are now running again 
at full capacity. 

The non-metallic mining industries, such as those of 
talc, magnesite, graphite, mica, fuller’s earth, barytes, fluor¬ 
spar, gypsum, and feldspar, go largely into manufactured 
products and, therefore, have suffered with the depression 
of manufacturing in general. These industries had an ab¬ 
normal prosperity during the war. In general, they have 
never been organized on an efficient, competitive basis, and, 
therefore, can ill stand the competition resulting from the 
post-war resumption of importation. Besides being handi¬ 
capped, in common with other industries, by high freight 
rates, they have the disadvantage of putting out in many 
cases unstandardized or poorly standardized products, and 
in not having worked out the science of merchandizing and 
of proper utilization. 

In general, the mining industries, except iron, seem to 
have recovered from the greatest depression, and to be 
started upon the slow climb upward. 

Copper, per lb. 
L^d, New York, per lb. 
Zinc, St. Louis, per lb. 
Pig iron, Pittsburgh, per ton, (a) 
Silver, per ounce. 

(a) Basic 

COMPARATIVE PRICES OF THE METALS 
Average Average 
1909-1913 1919 

. 13.94c. 18.69c. 

. 4.40c. 5.76c. 

. 5.73c. 6.99c. 

. $14.40 $29.26 

. $0,554 $1,111 

Average Low Oct. 19, 
1920 1921 1921 

17.46c. 11.43 (Aug. 23) 12 75e. 
7.96c. 3.75 (Feb. 26) 4 70c. 
7.67c. 4.125 (Aug. 27) 4 68c. 

$43.85 $18.20 (Aug.) $19.50 
$1,009 $0,526 (Mar. 5) $69.25 
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Company Reports 

Chile Copper’s Deficit Increases 
A statement showing results of operations of Chile 

Exploration Co. for the second quarter of the year 1921 
shows that 335,871 tons of ore, averaging 1.75 per cent 
copper, was treated, and in the preceding quarter 581,644 
tons, averaging 1.64 per cent, yielding 12,001,873 lb. and 
18,006,774 lb. respectively. 

The cost of copper produced during the quarter was 
11.971c. per lb., including selling and delivery expense, but 
excluding depreciation and Federal taxes and with no credit 
for miscellaneous income, compared with 11.012c. per lb. 
for the previous quarter. 

The financial outcome of the Chile Copper Co. and Chile 
Exploration Co., combined (earnings being based on copper 
actually delivered). shows for the quarter ended June 30, 
as compared with the preceding quarter, as follows: 

Pounds copper delivered. 

Second Quarter 
1921 

13,878,412 

First Quarter 
1921 

15,070,157 

Net profit on copper delivered. 
Miscellaneous income. 
Interest on call loans and bank balances.. 

$291,667.31 
8,827.58 

122,883.19 

$283,768.18 
24,691.75 

181,845.99 

Total income. $423,378.08 $490305.92 

Depreciation. 
Amortized discount on fifteen-year 6 per 

cent convertible bonds. 
Accrued bond interest of Chile Copper Co. 
Expenses of Chile Copper Co. 

$697,249.54 

35,000.00 
787,500.00 

13,661.92 

$696,058.99 

35,000.00 
787,500.00 

8,035.44 

Total charges. $1,533,411.46 $1,526,594.43 

Tonopah Belmont Development Co. 
A condensed statement of operations of Tonopah Belmont 

Development Co. for quarter ended June 30, 1921, follows: 

Received and receivable for ore. $120,957.98 
Mining, milling, and adminiatration expenses. 89,822.55 

Net earnings for three months. $31,135.43 
Miscellaneous income.. 1,452.14 

Totalnetincomeforthreemonthsended June 30, 1921. $32,587.57 

AV.\IL.\BLE RESOURCES, JUNE 30, 1921 
Due from smelter. $32,151.29 
Due from others. 53,026.67 
Cash in banks.  81,548.77 
U. S. Government certificates of indebtedness. 100,012.70 

$266,739.43 

The net loss for the quarter ended June 30, 1921, of the 
Belmont Surf Inlet Mines, Ltd., of which this company 
owns 80 per cent, was $12,649.27. 

American Smelting & Refining Co. 
Shows Deficit 

A report of operations of the American Smelting & 
Refining Co. for six months ended June 30, 1921, states 
that a net deficit of $1,100,297.54 was incurred after the 
payment of dividends on the preferred stocks. A consol¬ 
idated profit-and-loss account of the A. S. & R. Co. and 
the American Smelters Securities Co. follows: 

Balance undivided profits for quarter, both 
companies. $1,110,033.38(a) $1,036,288.51(a) 
(a) Loss. 

It will be noted that of the above loss of $1,110,033.38, 
the sum of $697,249.54 is for depreciation, which is a book 
entry and is computed on a time basis, regardless of produc¬ 
tion or sale. 

On Sept. 1 the companies had $8,813,000, representing 
cash on hand and marketable securities, after setting aside 
$1,921,000 to complete payment of purchase price of the 
two tank ships mentioned in the last annual report of the 
company. 

Davis-Daly Copper 
A report of operations of Davis-Daly Copper Co. for the 

three months ended June 30, 1921, states that the company 
has been one of the few copper-mining companies to be in 
operation, due, fortunately, to the silver values contained in 
the ore. Practically all work at the property not imme¬ 
diately essential has been discontinued and the organiza¬ 
tion reduced to what seems to be the minimum practicable 
for single-shift operation. Sunday operation has been dis¬ 
continued and hoisting of ore is confined to six days a 
week. The results obtained, however, were satisfactory. 
The grade of ore was a little below the average. 

Production at the Hibernia has been quite active, and 
early in June the sinking of the shaft to ^e 750 level was 
started, which will determine the values at this depth. 

Tonnage hoisted at the Colorado mine, including Hibernia 
mine, for the quarter amounted to 32,246 tons, producing 
1,892,992 lb. of copper and 417,008 oz. of silver. The aver¬ 
age assay of ore shipped from the Colorado was 5.44 per 
cent copper and 5.31 oz. of silver to the ton and from the 
Hibernia 26.41 oz. of silver to the ton. 

Receipts from ore returns were $240,342.54; from miscel¬ 
laneous revenue, $16,856.87; total receipts, $257,199.41. 
Disbursements were: Development, $27,586.28; mining cost, 
$82,619.32; equipment, $3,629.14; Butte general expense, 
$29,695.03; Boston expense, $28,072.06 (including United 
States income and capital stock taxes). Total disburse¬ 
ments totaled $171,601.83. 

Net earnings of smelting and refining plants and 
industries immediately dependent thereon.... 

Net earnings from mining properties. 

Six Months 
Ended 

June 30, 1921 

$2,494,892.52 
(a) 77,131.61 

Six Months 
Ended 

June 30, 1920 

$6,678,412.10 
2,070,773.12 

Net earnings of operating properties. $2,417,760.91 $8,749,185.22 

Other income, net 
Interest, rents, dividends received and com" 

30,805.25 941,902.11 

Net earnings, before deducting administrative 
expenses and corporate taxes.. $2,448,566.16 $9,691,087.33 

Deduct 
Administrative expenses. 
Research and examination expenses. 
Corporate taxes. 

461,681.01 
64,094.14 
3,775.50 

665,347.17 
49,681.41 

502,771.47 

Net income from current operations, before pro- 
\’iding for bond interest, depreciation, obso¬ 
lescence and depletion, and after providing for 
all taxes. 

$529,550 65 

1,919,015.51 

$1,217,800.05 

8,473,287.28 

Less 
Interest on A. S. & R. Co., 5 per cent first 

mortgage bonds outstanding with public... 
Interest on Rosita Coal & Coke Co., 6 per cent 

collateral trust bonds outstanding. 
Profit-and-loss adjustments. 

791,201.14 

29,275.78 
96,700.88 

795,187.47 

39,070.00 
819,535.86 

$917,177.80 $1,653,793.33 

Balance before deducting depreciation and de¬ 
pletion . $1,001,837.71 $6,819,493.95 

Denreciation.. 
Ore depletion. 

$1,679,323.30 
424,345.90 

$1,778,421.95 
1,010,231.12 

Total. $2,103,669.20 $2,788,653.07 

Balance before deducting dividends.(a)$l,101,831.49 $4,030,840.88 

Di^•idends 
On preferred stocks 

A.S. & R. Co. 
American Smelters Securities Co preferred 
“A”. 

American Smelters Securities Co. preferred 
"B”. 

1,750,000.00 

283,554.00 

68,581.25 

1,750,000.00 

287.982.00 

77.435.00 

Total preferred stocks. 
On A. S. & R. Co. common stock. 

$2,102,135.25 $2,115,417.00 
1,219,960.00 

Total dividends... $2,102,135.25 $3,335,377.00 

Net balance for period...(a) $3,203,966.74 
Profit-and-loss surplus at beginning of year. 25,987,292.65 

$6951463.88 
25,974,571.20 

Total profit-and-loss surplus, June 30. $22,783,325.91 $26,670,035.80 

(a) Deficit. 
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Mining Stocks 
Week Ended October 15, 1921 

Stock Exch. High Low Last Last Div. 
COPPER 

Ahmeek. Boston 53 53 53 Sept. ’20, Q $0 50 
N. Y. Curb *42 *38 *40 . 

Allouez. Boston 21 20 201 Mar. ’19 1 00 
Anaconda. New York 401 39* 391 Nov. ’20, Q 1.00 
Arcadian Consol. Boston 2i l| 21 . 
Aris. Com’l. Boston 9i 9 9 Oct.’18, Q .50 

N. Y. Curb *34 *26 ♦30 . 
Bingham Mines. Boston I3i 131 131 Sept. ’ 19, Q .25 

Calumet & Arizona.. Boston 451 Sept.’21 Q .50 
Calumet & Hecla.... Boston 245 240 245 June ’20, Q 5.00 

N. Y. Curb *35 *28 *32 . 
Centennial.!.'. Boston 9 9 9 Dec.’18, SA 1.00 
Cerro de Pasco. New York 30i 29i Mar. ’21, Q .50 

121 III 11} .. 
Chino. New York 26 241 24} Sept. ’20, Q .371 
Columbus Bexall. .. Salt Lake *16 *16 *16 . 
Con. Arizona. N. Y. Curb *1 Dec. '18, Q .05 
Con. Copper Mines.. N. Y. Curb li ii 11 . 
Copper Range. Boston 35i 341 341 Sept. ’20. Q .50 
Crystal Copper. Boston Curb *26 *21 *24 . 
Davis-Daly. Boston 7i 7 7 Mar.’20, Q .25 

East Butte. Boston 9J 91 91 Dec.’19, A .50 

First National. Boston Curb *85 *80 *80 Feb.’19, SA .15 
Franklin. Boston 2i 21 21 .. 
Gadsden Copper.... Bcstcn Curb *45 . 
Granby Consol. New York 211 201 20f May’19, Q 1.25 
Green^ Cananea. New Y ork 221 211 2I1NOV, ’20, Q .50 

Hanc ock. Boston 21 21 21 . 
Howe Sound. N. Y. Curb 2i 21 2} Jan. ’21,Q .05 
Inspiration Consol... New York 351 34* 341 Oct. *20, Q 1.00 
Iron Cap. Boston Curb 51 51 51 Sept. '20, K .25 
Isle Royale. Boston 21 21 21 Sept. ’19, SA .50 

Kennecott. New York 221 211 21} Dec. ’20. Q .50 
1 1 1 . 

Lake Copper.. . Boston t3 t21 21 . 
La Salle. Boston 11 11 H . 

N. Y. Curb *8 . 
Magma Copper. N. Y. Curb *221 *221 *221 Jan. ’19, Q .50 

Boston Curb t*7 t*6 ♦6 . 
t2 til 

Mass Consolidated.. Boston 21 21 2I Nov. ’17. Q 1.00 
Miami Copper. New York 231 221 221 Ai g. ’21, Q .50 
Michigan. Boston t21 t2i 21 . 
Mohawk. Boston 54 53 53 Nov. ’20. Q 1.00 
Mother LodeCoa— N. Y. Curb 6 41 51 . 
Nevada Consol. New York 12 111 11} Sept. ’2C, Q .25 

Boston Curb 3 . 
New Cornelia. Boston 15 141 14} Aug. ’20. K .25 
North Butte. Boston 111 101 10} Oct. ’18, Q .25 

t*50 t*25 ♦30 . 
N. Y. Curb *6 . 

Old Dominion. Boston 241 231 23’ Dec. ’18, Q 1.00 
Osceola. Boston 31 281 281 June ’20, Q .50 
Phelps Dodge. Open Mar. tI65 tI55 .... Oct. ’21. Q 1 00 
Quincy. Boston 401 39 39 Mar. ’20. Q 1.00 
Ray Consolidated... New York I3i 131 13} Dec. ’20, Q .25 

N. Y. Curb *24 ♦20 <21 

St. Maw’s Min. Ld.. Boston 37 37 37 June ’20, K 2.00 
Seneca Copper. Boston 13} . 
.Shannon. Boston tIA 11 Nov. ’17. Q .25 
Shattuck Arizona.... New York 61 61 6} .lati. ’20, Q .25 

til t*50 1 . 
Superior & Bo.ston... Boston 2 11 11 . 
Tenn. C. & C. cfs... New York 8 71 8 May’18,1 1.00 
Tuolumne. Boston *45 *40 *40 May’13. .10 
United Verde Ex.... Boston Curb 271 261 27 May’2I.Q .25 
Utah Consol. Boston t31 t3 3 Sept. ’18, .25 
Utah Copper. New York 531 511 511 J'lne ’21 Q .50 
Utah Metal & T.... Boston 11 li 1} Dec. ’17, .30 

U li li . 
*60 *50 *50 . 

ID II II . 

NICKEL-COPPER 

Internat. Nickel. New York 141 13* 131 Mar.’19. .50 
Intemat. Nickel, pf.. New York 75 741 74 Aug.’21, Q 1.50 

LEAD 

National Lead. New York 76 75 76 Sept.’21. Q 1 50 
National Lead, pfd.. New York 103 1021 1021 Se ,t.’21 ,Q 1 75 
St. Joseph Lead. New Y'ork I2| I2| 121 fcept.’21.Q .25 

QUICKSILVER 
t*60 *50 . 

ZINC 
Am. Z. L. & S. New York 91 May’20. 1.00 
Am. Z. L. & S. pfd.. New York 331 33 33 Nov. ’20, Q 1.50 
Butte C. A Z. New York 41 4i 4i June ’18, .50 
Butte & Superior..., New York 151 141 141 Sept. ’20, 1 25 
Callahan Zn-Ld. New York 4 31 4 Dec. ’20, Q .50 
New Jersey Zn. N. Y. Curb 130 122 126 Aug. ’21 Q 2 00 
Success.. N. Y. Curb 2 Julv ’16, 03 
Yellow Pine. Los Angeles ♦55 Sept.'20. Q .03 

♦Cents per share. tBid or asked. Q, Quarterly. SA, Semi-annually. 
Ml Monthly. K, Irresular. I, Initial. X, Includes extra. 

Toronto quotations courtesy Hamilton B. Wills; Spokane, Pohlman Inves*- 
mant Co.; Salt I.ake, Stock and Minine Exchange; I.os Angeles, Chamber of 
Commerce and Oil; Colorado Sptings, The Financial Press, N. Y. 

Stock Exch. High Low Last Last DIt. 
GOLD 

Alaska Gold. £ } } . 
1 1 I 

Carson Hill. Boston 14} 13} 13} . 
Cresson Consol. G... N. Y. Curb 1A June ’20, Q $0.10 
Dome Extension.... Toronto *68 
Dome Mines. New York 18! 18} 18} July ’21, Q .25 
Florence GoldSeld .. N.Y. Curb ♦48 ♦40 *46 . 
Golden Cycle. Colo. Springs *58 *57} *57} June ’21, Q .02 
Goldfield Consol. N. Y. Curb *3 Dec. ’19, .05 
Hollinger Consol.... Toronto 7.48 130 .35 Oct..’2l, 4 wk8..05 
Homestake Mining.. New York 56 56 56 Sept.’2l,M .25 

♦37 ♦35 37 .. 
Lake Shore. Toronto 1.28 20 1 25 Aug.’21, K .02 
Mclntyre-Porcupine. Toronto 1.94 1 .92 1 .93 Sept.’2l,K .05 
Porcupine Crown.... Toronto *16 *13} <14 July’17, .03 
Porcupine V. N. T.. Toronto *19 *17 *18} .. 
Portland. Colo. Springs *38 ♦38 ♦38 Oct. ’20, Q .01 
Reorgan. Booth. N. Y. Curb *4 May ’19. .05 

*26 *22 *26 . 
Silver Pick. N. Y. Curb *8 *8 *8 . 

*16 *15 16 . 
Tom Reed. Los Angeles *66 *58 *60 Dec. ’19, .02 
United Eastern. N. Y. Curb 2A 2} 2illiJuly ’21,Q .15 
Vindicator Consol... Colo. Springs t*25 t*20 *22 Jan. ’20. Q .01 
White C'aps Mining.. N. Y. Curb *7 *5 *7 . 
Yukon Gold. N. Y. Curb 1} 1} 1} June’18, .02} 

SILVER 
Arizona Silver. Boston Curb *19 ♦18 *19 Apr.’20, M .03 
Batopilas Mining.... New York } Dec. ’07.1 .12} 
Beaver Consol. Toronto ♦25} ♦24 ♦25} May’20. K .03 
Coniagas. Toronto 1.65 55 65 May’21,Q .12} 
Crown Reserve. Toronto •13 *12 *13 Jan. ’17, .05 
Kerr Lake. N. Y. Curb 3} 3} 3} Oct. ’21. Q .12} 
La Bose. Toronto •40 *35 40 Apr. ’18, .02 
McKinley-Dar.-Sav. Toronto *24} ♦22 *23 Oct. ’20. Q .03 
Mining Corp. Can... Toronto 1.20 .10 20 Sept. ’20, Q .12} 
Nipis-,ing. N. Y. Curb 5i 5 5} July ’21. Q .15 
Ontario Silver. New York 4} 4} 4} Jan. ’19, Q .50 
Ophir .Silver. N.Y. Curb ♦II Jan.'12. .10 
'J'einiskaniing. Toronto *25 *21 *22 Jan.’20, K .04 
Trethewey. Toronto *13 *10} *12} Jan. ’19, .05 

GOLD AND SILVER 
Barnes-King. Butte *60 Aug. ’ 20, Q .05 
Boston & Montana.. N. Y. Curb lA *88 \h . 

N. Y. Curb *5 *4 *5 . 
< onsol. Virginia. ... San Francisco *36 . 
Dolores Esperanza.. N. Y. Curb 1} i} 1} . 

N. Y. Curb *18 *17 *17 . 
Jim Butler. N. Y. Curb *7 Aug.’IS, SA .07 
Jumbo Extension.... N. Y. Curb *3 June ’16, .05 
Loui.siana Con. N. Y. Curb } . 
MacNamara M.& M. N. Y. Curb *15 *14 *14 May ’10, .02} 
N. Y. Hond. Rosar.. Open Mar. 4 Jan. ’21. Q .30 
Tonopah-Belmont... N. Y. Curb 1} 1} 1} Apr.’21. Q .05 

N. Y. Curb *79 *66 *66 . 
Tonopah-Extension.. N. Y. Curb 1} 1} 1} Oct.’21.Q .05 
Tonopah Mining.... N. Y. Curb lA lA lA Apr.’21,SA .05 
\Vest End Consol.... N, Y. Curb *99 ♦88 *92 Dec.’l9,SA .05 

SILVER-LEAD 
Caledonia. N. Y. Curb *7 *6 *7 Jan.’21,M .01 
Cardiff M. & M. Salt Lake 1.05 1 05 1.05 Dec. ’20, .15 
Chief Consol. Boston Curb 2i 21 21 Aug. ’21.Q .05 
Consul. M. & S. Montreal 18 18 18 Oct.’20, Q .62} 
Daly Mining. Salt Lake t3 60 tl 00 .... July ’20. Q .10 
Daly-West. Boston 2i 2i 2} Dec. ’20, Q .25 
Eagle & Blue Bell... Boston Curb t3 t2} 2 Apr.’21, K .05 
Eleetric Point. Spokane *6} *6} *6} May ’20. SA .03 
Eureka-C r( esus.... N.Y. Curb *41 ♦35 ♦40 . 
Federal M. ik S. New York 7} Jan. ’09, 1.50 
Federal M. & S., pfd New York 25 25 25 Sept.’21 ,Q 1.00 
Florence Silver. Spokane *10 *5 ♦10 Apr. ’19, .01} 
Grand Central. Salt Lake t*50 1*12 .... June ’20, K .03 
Hecla Mining. N. Y. Curb 4} 4 4} Sept.’2l,Q .10 
Iron Blossom Con... N. Y. Curb *18 Apr.’20. Q .02} 
Judge M. & S. Salt Lake t3.00 tl.OO .... Sept. ’20, Q .12} 
Marsh Mines. N. Y. Curb *5 *4 *4 June’21,1 .02 
Prince Consol. Salt I ake *8} ♦7} *7} Nov. ’17, .02} 
Rambler-Cariboo.... Spokane *3 *2 2} Feb. ’19, .01 

N. Y. Curb *10 *9 ♦9 . 
South Hecla. Salt Lake t*30 .... Sept.’19. K .15 
Standard Silver-Ld.. N. Y. Curb *10 ♦10 *10 Oct. ’17, .05 
Stewart M ining. ... N. Y. Curb *4 *3 *4 Dec. ’15 .05 
'Tamarack-Custer.... Spokane 1 90 1 80 185 Jan.’21 K .04 
Tintic Standard. Salt Lake 2 02} 1.87} 1 92} July ’21 ,Q .05 
Utah .\pex. Boston 3i 2} 3 Nov.’20,K .25 
Wilbert Mining. N, Y. Curb *2 Nov.’17, .01 

VANADIUM 

Vanadium Corp. New Y’ork 31} 30} 30} Jan.’21, Q 1.00 

ASBESTOS 

Asbestos Corp. Montreal 42} Ocl. ’21, Q 1.50 
Asbestos Corp., pfd.. Montreal • • •• 70} Ocl ’21, Q 1.75 

MINING, SMELTING AND REFINING 
Amer. Sm. A Ref.... New Y’ork 38} 36} 36} Mar.’2I,Q 1.00 
Amer. Sm. A Ref. pf New York 75} 75 75} Sept’2l,Q 1.75 
Am. Sm. pf. A. New York 78 74 77 Oct.’21, Q 1.50 
U. S. Sm. R. A M.. > ew Y ork 33 32 32 Jan.’21, Q .50 
U.S.Sm.R.A M. pf.. New York 40 40 40 July. ’21, Q .87 




