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Mr. James R. Burnet is no longer connected with the Engineering and 
Mining Journal. 

Composite fire-bricks made of coke, or graphite and clay (bonded with 
tar), have for several years past been used experimentally in France and 
Germany for lining the hearths (bottoms and sides) of blast furnaces. 
These bricks cost in Germany about $12 per 1,000 pounds. Thus far these 
experiments appear to have given highly satisfactory results—mostly, 
however, at furnaces where the output of slag, as compared with that of 
iron, is very large. 

An important point was decided in an electrical case by Judge Taft of 
the Superior Court at Cincinnati last week, in regard to prior rights. 
The telephone company asked for and obtained an injunction restrain¬ 
ing the Mount Auburn Electric Street Railroad Company from using the 
single trolley system, on the ground that it interfered with the operation 
of the telephone wires. Six months were allowed to the Electric 
Railroad Company in which to make the necessary alterations. This is a 
good illustration of vested rights. 

One of the strongest evidences of the great revival in manufacturing 
industry, which is now taking place in England, is the fact that there is 
actually a scarcity of labor. It is reported that the application for skilled 
workmen is such that the unions - cannot supply all that, are needed. 
Overtime is very general in most of the large works. The industiial 
condition all over the world is exceptionally good, and if prices are not 
pushed to too high a figure, as they were in 1879-80, the year 1890 will be 
one of the most prosperous that this country has ever seen. Even the 
voice of the croaker, with his old-time lie of “a million of men out of 
employment,” is no longer heard in the land. 

The latest advices from Nicaragua bring satisfactory information of 
the progress made with the important preliminary work of the canal. 
The pier, which is the first essential to enable the dredgers to open the 
harbor, is making rapid progress, about 250 feet being now completed. 
Tliis work is proceeding at about the rate of 60 feet per week, and its 
effect has been even greater tlian was calculated upon by Mr. A. G. 
Menocal, the chief engineer, the action of the waves in piling up sand 
having so far saved brushing and filling. The health of the staff con¬ 
tinues excellent, and their time has been well occupied in working out 
certain modifications and improvements on the line of the canal, which 
will reduce the estimates by at least $2,000,000. 

The latest contribution to our information on the subject of railroads in 
China is from the pen of Mr. Fung Yee, late Secretary of the Chinese 
Legation in London. In a magazine article he explains that the failure 
to establish railways in Cliina is due to the conservative caution of his 
countrymen, but that, in his opinion, the difficulties in the way of carrying 
out the new policy, lately adopted, are on the eve of being overcome, and 
that even the resignation of Chang-Chi-Tung, the great Chinese advocate 
of railways, will not lead to the abandonment of the Pekin-Hankow 
scheme. He believes that impoited material will be used in constructing 
the first section, and by the time that isfiniihed, native works for the pro¬ 
duction of rails and equipment will have been organized. 

In an editorial in our issue of Sept. 22d, 1888, on “ Mexico as a field for 
American Enterprise,” we drew attention to the rapid advance in the ma¬ 
terial progress of the country, that was then taking place as evidenced by 
the railroad traffic receipts. The railroads we then referred to were the 
Mexican Central, Mexican Vera Cruz, and Mexican National lines, and in 
the first half year of 1888 they showed an increase in traffic receipts of 
over $1,000,000 as compared with the corresponding period of 1887. We 
now have to record an equal growth of movement for the whole of the past 
year as contrasted with 1888, as will be seen from the following table: 

1889. 1888. Increase. 
Mexican Central . 96.28^603 95.750.774 9536,829 
Mexican Vera Cruz. 4,159,6^ 3,&27,9^ 231,706 
Mexican National. 3,649,780 2.404,936 1,244,844 

914,037,051 912,083,672 92,013,379 
This volume of traffic is all the more astonishing when it is remembered 

that nine years ago the only important part of the railroad system of the 
country was represented by the Mexican Vera Cruz road, and that 
the railroad traffic of the country, including its import and export trade 
over that line, only amounted to about $5,000,000 annually. The Mexi¬ 
can International Railroad, from Piedras Negras to Torreon, on the Mex¬ 
ican Central Road, is also now a line of importance, as is the Interoceanic 
of Acapulco and Vera Cruz, the latter of which, although only open at 
present in disjointed sections, shows total receipts for the past year of 
$1,002,566. _■ 

It IS stated in the Colliery Ouardian that within tfie past twenty years 
the work of blast furnace improvement in Scotland has proceeded in an 
amazing manner. The furnaces have been increased in size to such an 
extent that the weekly make has in some cases risen to an average of 
about 275 tons. The improvements referred to include the raising of the 
height from 50 to 65 or 70 feet and the closing in of the furnace tops, so 
that the gases may be drawn off and utilized in the boiler furnaces for 
raising steam, and in the ovens for raising the temperature 
of the air used in the blast. This “amazing progress” reads 
like a piece of ancient history to us Americans. We have 
become so accustomed to hearing of air blast furnaces making 300 tons 
per day, that we haVe almost forgotten the time when they made less 
than that amount in a week, but it is really less than twenty years since 
our blast furnaces took those gigantic strides which have led to their 
present stage of perfection. The Scotch, however, are a step in advance 
of us in one respect. We are told that at the Langloan, Summerlee and 
Gartsherrie Works the closing in of the furnace tops has been followed 
by the chemical treatment of the effluent gases, so as to make them give 
up their tar products and their ammoniacal gas—the latter to be trans¬ 
formed into sulphate of ammonia, one of the richest fertilizers now at the 
service of the farmer. Owing to this phase of enterprise on the part of the 
Scotch ironmasters their establishments are now fast becoming gigantic 
chemical factories. The furnaces referred to use raw bituminous coal, 
instead of coke, which accounts for their gases containing the tar 
products referred to. 
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THE MIQRATIOH OF CAPITAL. 

The transference of capital from one part of the world to the other is 
one of the most notable financial events of our time. For the past year or 
two we have been hearing of English syndicates buying American manu¬ 
facturing plants and paying almost incredible prices for them. Solid 
cash is paid for some of them, and it is one of the puzzles of the day to 
know where the money received has been re-invested. Other English 
capital is going into Australia. South Africa, and the Argentine Republic, 
although not. as far as w’e are aware, to anything like the extent that it is 
coming to America. 

In the United States there are also seen vast movements of capital from 
one section of the country to the other. For 40 years there has been a 
steady investment of Eastern capital in the mines of the Far West, ac¬ 
companied by an Eastern movement of the gold, silver, copper, lead, etc., 
from some of these mines—alas! for the investors—not from all of them. 
So there has Ijeen a movement of capital both from England and our 
Eastern States into the West for the purpose of covering the country 
with railroads, and. to the extent that these have paid dividends, some of 
the money has come back again. More recently there has been the great 
business of Western farm mortgages and investments in town lota in real 
or hypothetical cities. 

Another great movement is that of New England capital into new cot¬ 
ton mills in the South, together with that of Pennsylvania capital into 
Virginia, Tennessee and Alabama iron works. The crude iron industry of 
New England seems destined to extinction, since it cannot possibly com¬ 
pete w’ith the cheap fuel of western Pennsylvania and with the cheap 
ores of the South, and New England capital must either seek other forms 
of investment within its own borders or go elsewhere. 

We cannot share the opinions of many w’riters that the influx of English 
capital into this ccmntry is an evil, and that there will be a eonstant 
drain of profits out of this coxxntry as the result. Dividends will un¬ 
doubtedly be .sent out of the country, but much of the money so sent will 
come l)ack for re-investment, and will bring other money with it. The 
money invested here in new manufacturing plants, when a market can 
be found for their product, gives employment to labor, and the more labor 
there is employment for the greater will be the home market for the 
farmer, who now pnxiuces much more than the country consumes. 

The transfer of capital from New England and Pennsylvania to the 
South is certainly a good thing for the South, and. indirectly at least, a 
good thing for the whole country. New England's pig iron industry may 
be destroyed, but New England capitalists will get a better return for the 
money invested in Virginia and Alabama than for that invested in pig- 
iron making in New England. If the South is made rich by manufactur¬ 
ing raw iron and coarse cottons, she is more able to buy the finer pro¬ 
ducts of New England, in which New England will, for another century 
at least, stand supreme. 

There may be such a thing as too much transference of capital from 
New England to other places. The Mann facliirern Gazette sounds a wail 
of distress as follows: 

•‘New England people have millions of dollars invested in Western rail¬ 
roads that have shnmk in value ^100,000,000 in three years. They have 
?100,000,000 worth of Western farm mortgages not worth fifty cents on a 
dollar. They have millions of dollars sunk in Minnesota. Colorado, Ari¬ 
zona and New Mexico, the bare mention of which makes them shudder. 
They have fortunes invested in cattle and sheep ranches without c-attle 
or sheep, land grants without title or value, and sandy farms without 
fertile soil or pure water. They have lots of cash iuvested in sugar 
trusts, cotton-seed tnists and lead trusts, with no knowledge of assets or 
actual condition.” 

Thia may all be true, but Boston and Hartford have been made wealthy 
by the mines and farms and railroads of the Far West, and by insuring 
buildings of the whole country; and if if were not for the Far West as a 
place for investment. New England would be as badly harassexl by her 
wealth as England, that has to scour the whole world to find a place in 
which to invest it. 

Nevertheless, we agree with the Gazette that there is still a profitable 
business for every enterprising and industrious concern in New England. 
There may be a few industries of the cruder kind doomed to extinction, 
but there is abimdant room yet for the exercise of the splendid skill of 
New England mechanics and textile workers, and there is no reason why, 
with proper education of her rising generation in the finer industries, she 
shoxdd not rank equal to France in artistic productions, in which she has 
only recently made a beginning. 

THE METRIC SYSTEM AHD ODR EXPORT TRADE. 

A score of years ago, just after the formation of the American Metro-1 
logical Society, the advocates of the metric weights and measures seemed | 
to have accomplished a good deal towards the general adoption of tha‘'' 

system in this country. It had been authorized by Federal law, and a 
coin (the five cent nickel) weighing five grammes and measuring two 
centimeters in diameter, had been issued from the Mint, with the view of 
furnishing to the people an object lesson on these units. An active dis¬ 
cussion had been" inaugurated, in which the advocates of the metric 
system seemed to have at all points a decided advantage, and the contri¬ 
butions to this discussion, especially those of the late Dr. Barnard, 
President of the Metrological Society, constitute to this day a most 
valuable part of the literature of the subject. 

But twenty years have effected little progress. The Metrological Society . 
can point to one achievement, due in no small degree to its own intelligent 
initiative, namely, the adoption of standard time throughout the country. 
Yet this great reform wa.s outside of the metric system altogether; and 
the instructive fact deserves notice, that it M-as accomplished at last, not 
by professors of science, and not by the legislation, but by the voluntary 
concerted action of men of affairs. The fimction of scientific discussion 
was simply to enlighten the people. When the time came, a convention 
of railroad agents did the thing, so quickly and so easily as to amaze its 
foremost and most learned advocates. 

On the other hand, the metric reform stuck fast, and in some particu¬ 
lars may even be said to have retrograded. Metric standards have been 
distributed to the various States, but we have never heard of a solitary' 
instance in which any use has been made of them. International metric 
standards have recently been deposited with the United States Coast and 
Geodetic Survey, and the seals upon them were opened the other day by 
the President of the United States, in the presence of a distinguished 
company of representative scientific and professional witnesses, after 
which they were solemnly rejiacked, to be heard of, for the present, no 
more. The law fixing the metric weight and measure of the “ nickel ’* 
still exists, I believe; but a director of the mint has found it convenient 
to change the coin in both particulars, and the present “nickel” is not 
metric at all. The children in our public schools learn all about the 
meter, the gramme, the liter and the hectare, and “ do sums” in these 
units with facility, as well they might, because the sums are so easy, but 
that ends their use of the knowledge they have gained on the subject. 
Scientific treatises and records of experiments, particularly in chemistry 
and microscopy, make large use of metric units; and the American Insti¬ 
tute of Mining Engineers (as well as many other technical societies, 
doubtless) has recommended to its members the use of this system in their 
professional paperes. But engineers still describe American plants, ma¬ 
chines and loca.litles in feet and inches, pounds and ounces, acres and 
square miles. The conversion of an integral number of units rmder the 
old system into a fractional or mixed number under the new, does not 
seem to be worth the trouble. The circumstance that for practical reck¬ 
oning a meter may be taken .as .S feet 3# of an inch, proves to be interest¬ 
ing, but not inviting. 

The friends of the metric system, how^ever, need not be discouraged. 
They have succeeded in making their generation familiar with the system 
itself—a great point gained. The metric terms are so commonly en¬ 
countered in literature that a knowledge of them is indispensable, even to 
those whose reading is confinetl to the papers and the magazines. And 
as fast as they become really more convenient and useful to our people, 
they will be—they are already—adopted. Our fashionable ladies, buying 
their imported silks by the meter, because they come folded that way, 
rejoice to know that a meter exceeds a yard by “ a finger.” Indeed, many 
foreign articles are bought and sold by this international standard ; and 
its advocates have another ground for encouragement, if they will take 
it, in the instruction which this circumstance should convey to them, 
warning them to avoid, in their future campaigns, the mistakes of the 
past. 

For it has become clear that the theoretical advantages claimed for the 
meter and its derivative are partly not well founded, partly coimter- 
balanced by disadvantages, and partly, even when conceded, not suf 
ficient to effect a general change. The meter is not an aliquot part of the 
earth's surface, or of any one meridian quadrant. The earth is not 
symmetrical, no two of its meridians are exactly of equal length; probably 
the length of any given meridian is not constant; certainly the pro¬ 
gressive improvement of instnunents of precise measurement has caused, 
and will hereafter cause, continual changes in the results of such work ; 
and finally, the French engineers who made the original measurement of 
a meridian arc, from which the meter was deduced, did not get it right, 
even according to the standard set by that particular meridian at that 
particular time and that particular state of geodetic science. The claim 
of the meter, therefore, to be a physical constant, set in the frame of the 
universe, and recoverable at any time from its cosmic prototype, has 
entirely collapsed. That meter of the meridian turns out to have been a 
delusion, based on the erroneous measurement of an irregular and incon¬ 
stant base-line. 

The episode is, however, not quite as ridiculous as the profoimd absurd¬ 
ity of the pyramid theory of the British inch, which, notwithstanding 
repeated refutations (of which Dr. Barnard’s is the most thoroughly and 
beautifully destructive) still springs up anew, with the vitality described 
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by poets, and poets only, as the exclusive attribute of “ Truth, crushed 
to earth.” On this head, therefore, the two parties may well cry quits. The 
standard for the inch is neither in the polar diameter of the earth nor in 
the reconstructed diagram of a crumbling pyramid ; and the standard of 
the meter is in no meridian. Each standard is an arbitrary length, re¬ 
presented by a rod of a given form and composition at a given tempera- 
riire. 

But the theoretical argument for the convenience of the metrical system 
as a whole, because of its uniform decimal relation and its comprehen¬ 
sive unity and simplicity, is also weaker than was supposed. It is partly 
counterbalanced by the inconvenient length of the meter as a unit—a 
fact which the relatively small use of yards as compared with feet in our 
own practice indicates. It is partly counterbalanced, also, by the incon¬ 
venience of division into tenths, as compared wnth halves, quarters and 
eighths. And the remainder of it is not enough to overcome inertia. 

All the disadvantages of the metric system in the matter of division 
inhere in the decimal notation. Everybody knows that eight or twelve 
would have been a better base for numerical notation than ten. If pre¬ 
historic peoples had only omitted their thumbs when counting on their 
fingers, how much better off we should now be I But nobody dreams of 
uprooting the decimal notation on that account; and yet, on the other 
hand, our non-decimal units and divisions do not give way to it. 

The strongest argument in favor of the metrical system is the inter¬ 
national one, drawn from its use by so large a jKjrtion of the civilized 
world. And this gains strength in proportion as our intercourse with 
metric nations is multiplied. In other words, commerce, rather than 
scientific discussion or legislation, must furnish the impulse to change in 
our national standards. The present condition of the question, viewed 
from this standpoint, is as follows: 

In the Argentine Republic, Austria, Belgium, Colombia, Costa Rica, 
Ecuador, France, (Germany, Holland, Hungary, Greece, Italy, Mexico^ 
Norway, Peru, Portugal, Roumania, Servia, Spain, Switzerland, French 
and Dutch Guiana and Venezuela, aggregating about 250,000,000 in popu¬ 
lation, the metric system is obligatory. In Bolivia, Chili, Great Britain 
and Ireland, Mexico, Paraguay, Sweden, Turkey, the United States and 
Uruguay, with a population of about 140,000,000, it is legalized and per¬ 
missive. In Guatemala it is used in coinage and land measurement. In 
Hayti and Honduras the coinage is metric. Denmark and Russia are the 
only important European States rated as non-metric ; but the metric 
system is in partial use in Denmark, and has been introduced by law in 
Finland. 

As I have observed, we buy a good many foreign articles by metric 
measurement. But we do not make domestic goods of metric dimen¬ 
sions, or pack them in metric quantities. The reason is plain; we have 
not yet seneusly entered into competition for foreign markets with our 
manufactures. But that event is not far away; and it is safe to predict 
that the metric system will take its place in our shops, when thus called 
for by the demands of successful commerce. 

American exhibitors of machines and tools which took prizes at the 
late Paris Exhibition found that their exhibits, though universally ad¬ 
mired, could not be sold in Europe, because they would not fit into the 
metrical conditions prevailing in all European shops. They could be 
exhibited, but they could not be used. Now the American is willing 
enough to take prizes in shows; but he expects them to help him dispose 
of his wares. To brag and not sell will by no means satisfy him. 

Perhaps the prospect of a large exportation of machinery to European 
states may not be good enough to warrant the American manufacturer 
in setting up a metric plant; but when we turn our attention to Mexico 
and Central and South America, the case is different. Here is a vast 
continent, undergoing a rapid development of its natural resources, at 
the hands of nations passionately republican in spirit and eager to make 
friendly alliance with the United States, and to end their commercial 
dependence upon our great rival, England. 

Whatever else is done or left undone to favor the development of this 
trade, in the way of steamship subsidies, reciprocal tariffs, commercial 
treaties and Pan-American conventions, it is obviously going to be a 
good thing to offer to these peoples the goods they want in the sizes and 
shapes they are accustomed to use. In no branch of trade will this con¬ 
sideration weigh more than in the export of American machinary and 
machine-tools. My friend,Mr. Sellers, very naturally objects t<j a change 
of his whole plant involving the destruction of a vast amount of capital 
invested in feet and inches. But I do not despair of seeing him, and 
others like him, turn out metric tools for the South American trade, 
rather than not get that trade. In short, if we are going to contest with 
England the commercial control of this hemisphere, why should we not 
take advantage of her obstinacy, and, by suiting her customers, get 
them away from her ? 

This subject will be considered by the Pan-American Congress now sit¬ 
ting in Washington ; and I am indebted for some of the statistics above 
given to an interesting report by Prof. T. C. Mendenhall, Superintendent 
of our Coast and Geodetic Survey, issued for the infonnation of the dele¬ 
gates of the United States to that Congress. 

The universal adoption of a metric standard for electricity (the C. G. S. 
unit) shows what men of science can do, to facilitate their own work. 
They have pointed the way. The next step seems likely to be one, not 
of science, but of business. 

R. W. R. 

HEW PTJBLIOATIONB. 

Transactions of the American Society cf Mechanical Engineers. 
Vol. X., 1889, and Index to Vols. I. to X. Published by the society. 
The progress of this society is well shown by the bulk of its tenth 

volume, which has over a thousand pages including the index to the 
papers and discussions of the past ten years. It contains the proceedings 
of the meetings at Scranton m October, 1888, and at Erie in May, 1»^, 
and a review of the trip of the joint engineering societies to Europe last 
summer. The society now numbers 985 members, and the number is 
rapidly increasing. The papers are mostlv of a high class, and many of 
them of permanent importance. The index to the papers and discus¬ 
sions of the society for the ten years since its organization is very com¬ 
plete. 

Spon’s Engineers’ Diary and Reference Book for Engineers, Ma¬ 
chinists, Contractors and Users of Steam, for 1890. New York and 
London: E. & F. N. Spon, Publishers. Price 81. 
The diary is a quarto volume chiefly filled with advertising of English 

engin^ring houses, with blank pages interleaved four days to a page. It 
contains a number of useful tables of reference for engineers. The book 
would be more useful to American engineers if the advertisements and 
other information were American instead of English. 

Practical Blacksmithing. Vol. II. Compiled and edited by M. T 
Richardson. Cloth, small 8vo., 262 pp. Illustrated. Published by 
the compiler. New York, 1889. Price, $1. 
The first volume of this series, already favorably commented on in 

these columns, gave a brief account of the early history of blacksmithing, 
and described the tools used and their manufacture, and gave plans of 
shop arrangement, with many useful wrinkles about furnaces and other 
fittings. The present volume is also largely devoted to tool making, but 
also contains a short essay on the early history of iron and steel, and die- 
cusses artistic iron work. The compiler draws most of his material from 
contributions to ttie Blacksmith and Wheelwright, of which he is the 
editor. The matter is well selected, is generally of the most practical 
character and is made clearer by the numerous illustrations. It is neces¬ 
sarily of a somewhat rambling nature, owing to its being compiled from 
detached articles, and the arrangement is therefore not very systematic; 
but the compiler has exercised good judgment, and has succeeded in 
bringing together a great deal of information useful to the craft, and com¬ 
pressed into small compass. Vol. HI. will be devoted to the considera¬ 
tion of jobs of work. In view of the dearth of literature on the subject, 
Mr. Richardson’s series will doubtless prove very acceptable. 

The Development and the Philosophy of the Steam Engine. An 
Historical Sketch. By Prof. Robert H. Thurston. Published by John 
Wiley & Sons, New York, 1889. Cloth, small 8vo., 48 pp. Price 75 cents. 
Anything from Professor Thurston’s pen will be favorably received by 

the engineering profession. The present sketch embodies the matter con¬ 
tained in a paper originally prepared in 1884 for the British Association 
for the Advancement of Science. This has now been revised and added 
to, and is reprinted for more general circulation. 

In his introduction Professor Thurston says that it cannot be said that 
the theory of the steam engine is yet in its final and complete, its most 
perfect and most practically available form. Its final shape must prob¬ 
ably be given it by some such master of mathematical and physical 
science as was Rankine, or such as was Clausius; but the main principles 
and the essential facts of a complete theory are unquestionably now well 
determined and well recognized by the most advanced thinkers and most 
intelligent practitioners, and are in various ways presented by the recog¬ 
nized authorities among later writers. It is at least practicable, to-dav, 
whenever a design is to be prepared, to compute from known and well- 
established data the probable wastes of the engine and its efficiency under 
prescribed conditions, and with such accuracy that no serious apprehen¬ 
sion need be felt by the desiring engineer in regard to the ultimate out¬ 
come of his venture financi^y and economically. 

Professor Thurston advocate the method of Marks for computing the 
heat transfer and consequent waste within the engine, and that of Buel 
for calculating the efficiency of the engine and of fuel and steam con¬ 
sumption. 

The essay is a concise summing up of the history of the theory of the ‘ 
steam engine. The author proposes a classification of the successive 
stages of progress as follows: 

1. Primary period.—That of incomplete investigation and of earliest 
systematic but inaccurate theory. 

2. Secondary period.—That of the establishment of a correct thermody¬ 
namic theory, the theory of the ideal engine. 

3. Tertiary period.—That of the pr^uction of the complete theory 
of the engine, of the true theory of the real engine. Regarding 
this. Professor Thurston says: “ The work of developing this 
theory is still incomplete. It remains to be determined, by ex¬ 
periment, precisely what are the laws of transfer of Beat between 
metal and vapor, in the engine cylinder, and to apply these laws 
in the theory of the machine ... A r^ beginning has, however, 
been made in the final research. The work of Clark was a qualitative 
investigation, which the later researches of Him and of Isherwood 
supplemented by their quantitative measures of internal wastes. The 
first systematic investigation of the methods of variation of these wastes 
with variation of the principal quantities determining their magnitudes 
was made in 1884, ly Gately and Kletsch, under the direction and super¬ 
vision of Professor Thurston. . . The general results of this investigation 
supply the needed data for a complete provisional theory of the steam 
engme, including the physical as well as the thermodynamic phenomena, 
the theory of waste as well as the theory of heat transformations. It has 
thus been made possible to constract a theory of the heat engine which 
may serve as a guide in design and in construction, and a check upon the 
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experimental determinations of efficiency made at test trials. It 
has now for the first time become possible to predict on theoretical grounds 
the performance of any well constructed steam en^fine, and to base upon 
preliminary computations a veiy approximate estimate of the probable 
consumption of steam, heat and fuel of a steam apparatus which it may 
be propo^ to design. It is also now practicable to make intelligent and 
useful estimates of the relative value of alternative plans of construction 
of proposed new types of engine, and of probable actual costs of operation 
and of efficiencifs for any given type, size and design of engine. 

“ The theory of the compound, or the multi-cylinder, engine has now 
(1889) be^me well understood and its fundamental principles recognized. 
These are that the limitations of the efficiency of the single cylinder pre¬ 
clude the adoption of high ratios of exi>ansion, and that the w'astes of the 
multi-cyUnder engine are approximately measured by the wastes of that 
one of its cylinders which is most subject to loss.” 

C0RBE8P0H0EN0E. 

We Invite correspondence upon matters of interest to the industries of mining and 
metallurgy. Oommunications should invariably be accompanied with the name and 
address of the writer, initials only will be published when so requested. 

All letters saould be addressed to the MANAGING EDITOR. 
We do not bold ourselves responsible for the opinions expressed by correspondents 

Florida Phosphates. 

Editor Engineering and Mining Journal: 
Sir : The late Dr. Geo. W. Hawes was, I believe, the first to point out 

the existence of large deposits of sandstone rich in phosphate of alumina 
in the State of Florida. In the “ Proceedings of the United States Na¬ 
tional Museum for 1881,” page 46. he described this sandstone wdth 
analyses, showing it to contain 46*75 per cert. SiO,, 19*50 per i ent. 
Al.O.,, 16*07 per cent. P^Oj, and 14*38 per cent. H^O. 

The specimens came from Hawthorne, in Alachua County, from the 
Vicksburg beds. Yours very truly, Fred. P. Dewey. 

Washington. D. C., Feb. 17, 1890. 

Black Hills, Dak,, Ghlorination of Low Grado Gold Ores. 

Editor Engineering and Mintxg Journal: 
Sir.—Can vou inform me, through the columns of your journal, what 

progress has been made in tiie treatment of low grade refractory ores at 
Black Hills, Dak., by the chlorination process, and is it proven beyond 
doubt that these ores' can be economically treated 'i 

Any information you can give on this subject will, I doubt not, be ap- 
preciatetl by many of your readers and subscribers. 

I am led to put these inquiries to you on account of information that 
these ores cannot be profitably treated by chlorination or leaching process. 

New York, February 17,1890. *‘Deadwood.” 

Scientific Bibliographies. 

Editor Engineering and Mining Journal : 

Sir: In your editorial of February 8 on the subject of scientific biblio¬ 
graphies you have very clearly stated an obstacle of great moment to the 
professional engineer, chemist, and metallurgist es^ially, and to the 
balance of mankind in general. Some time ago I had occasion tu re¬ 
quire the results of the chemical examination of pig iron, with re¬ 
ference to the distribution of carbon, silicon, phosphorus, and sulphur. I 
remembered that I had seen somewhere some detailed discussion of the 
.subject, but for the life of me I could not at the time remember where* 
Finally it came to me that it must have been in Stahl u. Eisen somewhere, 
and after a diligent hunt I found it. Now this may be a case where one 
should have known without having to refresh his memory, but we cannot 
always remember what we ought to remember, and books are for the pur¬ 
pose of supplying just such deficiencies. The course of training at our 
colleges should' be directed towards the strengthening of the memory as 
well as towards the strengthening of the reasoning faculties and of the 
power of correct observation. If our yoimg men weie sent out into the 
w’orld with memories trained to retain certain classes of facts, groups of 
facts, as one might say, we would hear less of inaccurate 
statements. The teaching of science has as much to do 
with the lack of accurate knowledge as the disposition 
of the pupil. It is too often the case that the pupil is 
^aduated from his college without knowing even the names of the lead¬ 
ing authorities in liis especkil branch of science to say nothing of the 
cognate branches. It seems to me that an excellent plan for inducing 
students to read and remember is to cause them to file w*ith the professor 
at tlie end of each month titles and abstracts of the more important arti¬ 
cles that have appeared in the various papers and journals during the past 
month. This would, of course, necessitate an extensive subscription list, 
but no scientific school can be properly conducted without all of the lead¬ 
ing journals devoted to scientific matters. At the School of Mines at 
Freiburg once I counted 68 scientific jiapers, journals and magazines in 
the reading rix)m, and the profes.sors there are constantly referring to the 
great authorities, and where their opinions are set forth, and to the cur¬ 
rent scientific literature. 

If, in addition to his lectures, repertorium, and quizzes the professor 
would require 8f the students such titles and abstracts as I have already 
mentioned, there would result at the end of the year, or of two, or three, 
years, a verv valuable comjiendium of reference. It should be provided 
with a table of contents and an elaborate index, both of authors and 
subjects, and should be kept in the hbrarj* of the department. It would 
serve as a constant stimulus to each succe^ng class, for each would have 
a visible proof of the industry of its predecessor. Such a plan may be in 
use now somewhere. I do not know whether it is or not, out 1 believe it 
would be productive of great gixKl not only to the students but to the 
professor as well. 

The great trouble with scientific students, as indeed with all sorts of 
students, is to induce them to read outside of the text-book. Just at the 
very period of life when the memory should be stored with leading facta 
and tneories, we find it too often the case that the student regards the 
text-book and the lectures of his professor *»8 the only things w*orthy of 

close attention. When we couple this with the further fact that it is not 
often that a text-book can revem the subject as it is, and that the lectures 
are often more antediluvian than tlie books, the wonder is that we get 
along as well as we do. 

But no kind or amount of instruction can do away with the need for 
biographies and monographs. How often within the last few years I 
have most earnestly desired a good monograph on “ C!oke, its history, 
manufacture and uses,” I’m sure I do not know. And then again the 
treatment of low grade auriferous sulphides demands a book to itself, 
as well as American methods of coal mining, of iron ore mining, of gold 
ore mining, of boring with the diamond drill, and of prospecting gener¬ 
ally. 

When one comes to look over the field, he is amazed at the number of 
books that have not been written, as well as the number that have. 
Of the making of books there is no end, and there seems to be no beginning 
of the making of other books that every professional man needs. It is a 
curious thing, this pouring out of liooks that do not exactly supply the 
want. What we all feel that we need we cannot get. We purchase 
book after book in the hope that in the multitude of counsellors there 
may be wisdom, only to fipd after all that the book is not to be had. 

We need more books like Peter’s “ American Methods of Copper Smelt¬ 
ing,” or Stetefeldt’s “ Lixiviation of Silver Ores,” or Howe’s “ Metallurgy 
of Steel,” or Kunz’s “ Precious Stones,” now in press. 

Who will furnish them ? It seems to me that the really successful 
book must be written, not from a desire of making money, but from a 
sincere love for the profession and an earnest desire to leave the scientific 
world enriched hj our labor. It must be dictated by love indeed, not of 
money, but of science. It must be so attractive that the profession will 
have it at any price, while cheap enough for general use. 

But there are several things to be considered. In the first place, such 
books can hardly be written outside of the great centres where the great 
libraries are; in the second place, many of those who could do the work 
are too much enCTossed in their present business; and in the third place, 
the market is so limited that publishers look askance at a new book on 
science, unless the opiiortunities for the sale of it are unusually favor¬ 
able. 

The right book, however, ivill not fail of friends to publish or friends 
to buy. Let us have it! Wm. B. Phillips. 

Birmingham. Ala., Feb. 1*2,1890. 

Mining in Sonora, Mexico. 

Editor Engineering and Mining Journal : 
Sir : Now, nearly four months ago I came to Sonora to examine and 

search for a Mexican gold mine, sufficiently developed and known to be 
gcxxl, for an American-English company having on hand and ready to 
erect a lOO-stamp mill. Al^ to examine into the reported or so-called 
coal properties of Sonora. How I have succeeded in these undertakings 
in the eight out of ten districts of Sonora, viz : Altar, Magdalena, Ures, 
Hermosillo, Guapnas, Alamos and Sahuaripa. I propose to tell you in 
this and succeedmg letters. 

The other two districts not mentioned above are Arizpe and Moctezu- 
ma. 

My entrance to Mexico was from San Francisco via Southern Pacific 
Railway to Benson, and thence by New Mexico & Arizona Railway to 
Nogales, a border town half American and half Mexican, probably con¬ 
taining in all some 4,000 population. From this place I took horses, 
and met the first introduction to the Mexican Custom House regulations, 
of which, practically, everyone except tourists soon gets enough. Norales 
lives on some cattle raising, but largely on trading with miners in ixith 
countries, and, it is hinted, sometimes on smuggling. Very little of this 
trade goes to the United States, but there is a market for manufactured 
goods in the free zone, or Zona Libra, extending on the Mexican 
territory from the Gulf of Mexitx, to the Pacific Ocean, a few miles 
south of San Diego, Cal. My friends told me that on my trip there 
would be no use to take blankets or anything to eat along as we could 
stop each night at ranches where everything could he had to sleep and 
eat. However, I had a pair of heavy blankets which I took along, accom¬ 
panied by a friend and a mozo, or Mexican servant or guide. We took 
nothing to eat. 

Nogales is 3,800 feet above the level of the ocean, and by the middle 
of October the nights are cold notwithstanding a latitude of 31 degrees 
30 minutes. The road rises following toward southwest for some 15 miles 
to an altitude of some 4,500 feet, thence down southwest to Las Planchas 
silver mine, owned and worked by a New Orleans company. The first 
night our guide lost us in an arroyo, and there we staid with practically 
no fire, bwause no wood, till daylight, and with nothing to eat. I might 
as well give advice here to all Americans, Englishmen, Germans, etc.— 
Mexicans don’t need the advice, because they always carry with them a 
sarnpe, a blanket three feet wide by six feet long, single thickness, their 
coat and their bed, and may be buried in it also—that wherever you get 
off a railroad or tourist line it is absolutely necessary to also carry your 
bed, and this generally consists of two heavy pairs of woollen blaiikets 
and some five yards of four or five-foot wide tent ducking to first lay on 
the ground, then blankets, and then again cover over. It is also well to 
carry a small feather pillow. With this, after a hard day’s ride, sleep 
can be successfully courted, although it makes one, from its hardness, 
have a vivid recoll^tion of a sjiring bed and mattress. The usual Mexi¬ 
can lied, in this part of the country, is a petate, a mat braided of palm 
leaves 4i feet by 6 feet, and as many blankets as can be afforded. A few 
aspire to the digi ity of a cot and some a mattress of fine grass three 
inches thick, not covered, but tied with strings through and through. 
The number of bedsteads with siiripgs and mattresses, such as would 
cost even $15 to $20 in the United States, are so few in all Sonora that 
I doubt if there are even 300. The best hotels in Hermosillo and Guay- 
mas have only two or three each. The duties are excessive. A bedstead 
I saw, which should have cost, say, in Illinois $10 to $15, paid a duty of 
$36. Saddles pay $1 per pound. Of this more later. We got breakfast 
the next morning at 10 o’clock at Arizona Ranch, owned by an American 
with a Mexican wife. 

Las Planchas Mine is silver, has produced very well for several years, 
has two claims and a fair grade of ore, and is being developed on Ameri¬ 
can plans at present. A 5-stamp mill and amalgamation pan is in opera. 
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Oon. This did not succeed well at first, but is new said to work better. 
The next mine I saw, the Guadalupe Mine, was near Saric on the Biisani 
River, 45 miles southwest of Nogales and 17 miles south of the Arizona line. 
This is a gold mine, comprising five claims, three on east side of river and 
two on west side. There is a 10-stamp mill with pans and settlers, good 
bouer, but engine too small to drive all at one time. The situation is 
splendid; plenty of water and fuel. Elevation probably aliout 3,000 feet 

The main vein on east side of river Ls 8 feet or more in 
thiclmess, where being worked, three claims being on same vein. Besides 
considerable coyoting done in the usual Mexican style, to get ore and not 
t^evelop, there is an incline shaft starting on west side of vein and in 
a^ut 100 feet crossing it and passing into country rock or hanging wafi. 
This ore with profjer handling should mill $15 jier ton. A mill test which 
I tnade of it ran higher than this, and it is really easy to work and handle, 
and some 4,(^ tons, the tailings of which are dammed in a wheat field 
below the mill, netted- over $40,000. With a pan, gold can readily be 
washed out of the tailings. They show $7 to $9 per ton. Of the two 
claims on west side of river, one has a vein of 8 feet and 
shows $11 on a mill test and has a shaft some 
50 feet deep. The other has about the same development, one vein 
and another 3 feet, seimrated by a horse probably of o feet. This ore ran 
on a mill test $15. This property makes a goinl showing. The mill is not 
r^ning at present. Too many high-priced men who knew really nothing 
-atout naming, a disregard of all economy in management, and the giving 
of frequent bailes (dances) in Saric used up all the income of a ten-stamp 
mill. The saving was all done on plates. My impression is that good 

rebability and safety are the first requisites that should be considered. 
Any slighting of these merely to save money in the first cost will prove 
the more expensive method in the end. Electrical apparatus can be so 
constructed and installed as to meet everv requirement of the miner. To 
obtain such results the method of installation should be well considered 
beforehand for each particular case, and only the best material obtainable 
should be used. 

It is my aim here to give a few suggestions as to how a mine may be 
eq^uippm with electrical machine^, keeping pre-eminently in view safety, 
reliability and economical operation. Almost the first ()uestion that con¬ 
fronts us is that of electrical pressure or voltage. Pressures of 110, 220, 
300 and 45u volts are now used by plants in successful ojieration. At present 
450 volts seems to be the limit for working inside the mine. In some 
cases, by using the three-wire system, twice that pressure, or 900 volts, 
may be used. 

Let us now look at the machinery to be operated in the mine. We find 
two general classes, which I will designate as fixed and movable. 

Under fixed, I would place hoists, pumps, fans, air compressors, and 
drums for operating endless and tail ropes, or any other machinery that 
does not require constant shifting and handling. 

Under movable, may be placed tramways, drill, coal cutters, etc. It is 
very evident that any system that contemplates all the above applications 
must be exceedingly flexible, and to insure reliability it must be so con¬ 
structed that an accident, such as a “cave in” in one portion of the 
mine shall not interfere with the operation of the rest of the system. 

Main conducting wires of ample size should be run from the generat- 

Electrical Devices in Mining. 

plates carefully attended by competent men would save over 80 per cent, 
of the gold in this ore, but with an engine of sufficient size it could also 
at s^me time be i un through pans and settlers. This mine can be reach^ 
with wagon from Santa Ana on th^ railroad, 65 miles south of Nogales, in 
30 miles, or in 100 miles from Tucson, Ariz. It is bonded till next fall to 
Californian parties, and will probably be taken by them. This mine ap¬ 
pears like a good proposition for, say, a thirty-stamp mill, and when 
thoroughly opened up in various places might supply even a forty-stamp 
mill. Brad Earner, M. and C. E. 

IlKRMOsn.LO, Sonora, Mex., Feb. 7, 1890. 

PRAOriOAL APPLICATION OF ELEOTRIOITT TO MINING. 

Written for the Engineering and Mining Jonrnal by Charles Hewitt, N. Y. 

It is not the purpose of this article to give any elaborate treatise on the 
application of electricity to mining, but rather to remonstrate against re¬ 
peating the history of the electric light and the electric railway in this 
the latest field for the application of electrical machinery. I refer now 
to method of construction. Some excuse can be made for the pioneer 
work in the two branches named on account of the lack of experience. 
The knowledge gained by such experience should prevent bad workman¬ 
ship with its consequent failures in mining installations. Yet we do hear 
of failures or partial failures in electrical mining machinery. It is not 
surprising to hear of such failures where old mine ropes of iron rails 
stuck up on wooden pegs along the side of a gangway are used as con¬ 
ductors, or where dynamos intended to be operated in a clean dry room 
are pUu^ hundreds of feet beneath the surface of the ^ound, where the 
moisture will condense on them like beads on an ice pitcher. Absolu^ 

ing station through the main gangway or shaft to the bottom of the 
mine. These wires should not only be properly insulated, but also in¬ 
cased in such a manner that they can be easily got at, and yet be thor¬ 
oughly protected from falling stones, cave ins, and other accidents liable 
to occur. One method of incasing these wires is shown in the lower 
right hand comer of Fig. 1. It consists of a wooden box with separate 
compartments or ducts. 

If a tramway is to be operated in the gangway, the trolley wires may 
be run on one side or the other, according to local conditions, somewhat 
as shown in Rg. 1, upper right hand comer. Fig. 2 shows a method of 
suspending the trolley wires. At distances of say 200 feet, feed wires 
may be run from the main conductors in the box to a cut-out box, m 
shown in Fig. 3, and from the cut-out box to the trolley wires. Now, in 
each trolley wire,’and midway between these feeding pomte, insert a piece 
of non-coniucting material, as shown in Fig. 3. m this manner each 
section has its own feeder, and is entirely distinct from every other sec¬ 
tion, except in that it derives its current from the mains in the boi^ An 
accident, such as a “ cave in,” would cause the fuses to bum out in the 
cut-out box for that section where such accident might occur, and thus 
automatically disconnect that section of 200 feet from the entire system 
without interfering with the rest of the tramway or any motors that may 
be in operation in other parts of the mine. 

The writer has also devised a means by which the locomotive, as it ap¬ 
proaches each section, will operate a switch in the feed wire and turn on 
the current, and turn the current off a^in as it leaves each section. In 
this case all bmre and exposed trolley wires wU be “dead” except the sec¬ 
tion where the locomotive happens to be. This may be used merely as 
an additional safeguard. From the main conductors in the box, branch 
wires are to be run into each working chamber. At the entrance to 4fae 
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chamber the branch wires should first run into a cut-out box as shown 
in Fig. 4, so that any accident occurring in a chamber shall automati¬ 
cally disconnect its branch from the rest of the system. These 
branch lines may be strung overhead on proper insulators, so as to readily 
permit of changes being made as the work processes. From the branch 
lines individual connections should be made with each motor. If a three- 
wire system is used all motors that do not require frequent handling should 
be connected to the outside or positive and negative conductors, while all 
motors such as those used for arills, cutters, etc., that do require frequent 
handling by the miners, should be connected to the middle or neutral wire. 
This will lessen the pressure on these motors by one-half and consequently 
lessen the liability to shock. 

No matter how well constructed the motors may be, if they are im¬ 
properly set up and connected, trouble is sure to follow. Care and atten¬ 
tion to the details of installation will frequently make the difference be¬ 
tween success and failure. 

THE MINEBAL HESOUECES OF THE WEST KOOTAHIE OI8TEIGT BEITIBH 
COLUMBIA. 

Written for the Engineering and Mining Jonmal by Qeo. E. E. EUis, M. E. F, C. S. 

A study of the literatm’e of the subject would lead one to imagine that 
but little had been done—other than some placer mining—towards prov¬ 
ing and developing the mineral resources of the western Kootanie 
country. For example, the ‘‘Catalogue of the Economic Minerals of 
Canada,” issued by the Geological Corps in connection with the Colonial 
and Indian Exhibition of 1886, makes the following references to the 
mineral deposits of this district: 

NatU’E Coppek, British Columbia, Geological Survey, 649.—Large 
nuggets (found loose). ‘‘Native copjier has not yet been discovered in 
situ in British Coliunbia, but loose nuggets, which are occasionaly found, 
indicate its existence, probably among some of the volcanic rocks of the 
province. Native copper, supposed to come from one or other of the 
rivers of the Alaska coast, has been used from time immemorial 
by the coast Indians, and was accounted by them of great value,” 
"(Probably this paragraph makes no reference whatever to the Kootanie 

District]. 
Ores of Copper.—No reference made to the Kootanie country. 
Galena. Kootanie Lake, B. C., 102.—Galena (ar^ntiferous). ‘‘In 

1885 as many as 49 claims had been located in the vicinity of Koi/tanie 
Lake,* chiefly on galena deposits. These deposits have not b^n examined 
by the Geological Survey, but assays made m the laboratory have shown 
as much as 154 ounces of silver to the ton.” 

Native Silver and Silver Ores.—No reference to the Kootanie Divi¬ 
sion. 

Gold .vnd Gold Ores, Big Bend, Columbia River, B. C., ‘266.—Gold 
in quartz taken three feet from the surface. 

Homestead Claim, McCulloch Creek, B, C., 267.—Gold in quarts, taken 
from surface. 

“ The extension of the Canadian Pacific Railroad through the southern 
portion of the ‘ Big Bend’ country has made this district TOmparatively 
easy of access, and am-iferous veins from which the placers worked in 
former years have been supplied are now beginning to be discovered.” 

Later"publications add but little to the scanty information thus ob¬ 
tained. A visit to the district, however, would convince even an ordinary 
observer that considerable money and labor have been expended in de¬ 
veloping the mining claims and in showing that the country is well 
worthy of the attention of American and other capitalists. 

The West Kootanie mining camps are situated in the hills on all sides of 
the Kootanie Lake and are wholly located on British ground. Leaving 
the Northern Pacific Railroad at Kootanie Station, Idaho, on the banks of 
the Pend d’Oreille Lake—the country surrounding w’hich has lately been 
proved to be very rich in mineral deposits—we proceed by stage 32 miles 
through a densely wooded district lo Bonner’s Ferry, a small settlement on 
the banks of the Kootanie River. Here connection is made with a small 
steamer which leaves Bonner’s Ferry twice a week, making calls at and 
shipping ore from the various mining camps situated on the Kootanie 
Lake. 

The largest amount of development has been done in the neighborhood 
of Nelson, a small but increasing settlement twenty-five miles down the 
west arm of the lake. Nelson is entirely surrounded by precipitous hills 
covered with timber and brushwood, and therefore prospecting is some¬ 
what tedious and difficult. Notwithstanding these obstacles, prospectors 
during the ji^t tliree years have done excellent work, and at the 
time of my visit to the district (October, 1889) no less than 150 mining 
claims had been located in this district alone. Development work was 
carried on during the winter of 1888 and the whole of 1^9, and has given 
indisputable evidence of the richness of many of the deposits. Nearly 
all the ore of this camp carries a liberal percentage of copper, and 
hence the district is known locally as the “Copper Camp.” The 
first mine discovered in the Nelson* district was the “Silver King,” 
located in June, 1887, by the Hall Brothers. Since that date tne 
Hall combination have expended upwards of $40,000 in de- 
veloj'ing their locations, but by far the larger amount has been appropri¬ 
ated to the Silver King claim. The character of the ore is gray and pea¬ 
cock copper and copper glance (carrying from 50 to upward of 2,000 
ounces of silver per ton). The value of the ore has improved greatly with 
depth. At the end of 1888 the Silver King ore shipped to the smelter 
averaged 300 ounces in silver per ton and 28 per cent, in copper ; in Sep¬ 
tember, 1889, the shipment “ran” 370 oimces in silver and over 30 per 
cent, in copper, while a carload lot shipped lo Butte City, at the end of 
last November, assayed as high as 572 ounces in silver and over 43 per 
cent, in copper. A large quantity of “second-class” ore is also obtained 
from this mme ; this will form a valuable source of revenue as soon as 
smelting works are established near Nelson. The development on the 
Silver I^g consists of two tunnels, the lower one upwards of 200 feet 

* This refers to what is now known as the “Galena Camp,” in the neighborhood of 
Ainsworth (Warm Springs). 

long, and a winze in the lower timnel 54 feet deep. The vein is well de¬ 
fine throughout the whole depth of the winze, and varies from three to 
five feet in width. Some ore taken from the bottom of the winze (108 feet 
below the surface of the hill) “ran” as high as 14,892 ounces 
in silver per ton! Near the eastern boundary of the Silver King the vein 
seems to bifurcate, and consequently the Hall Brothers have taken up 
two other claims—the Bonanza and the American Flag—on the two 
branches of the main vein. (This location of more than one claim on the 
same vein is likely to afford work for the lawyers before long.) A little 
work has been done on these claims, but, the owners not being capitalists, 
only sufficient to show that there is every indication of the existence of a 
laree body of ore, similar in character to that found on the Silver King. 

The Dandy claim is the west extension of the Silver King, and has 
been developed at six different points along the line of outcrop. Ore was 
found at every point. The claim, however, should have been developed 
at one point alone, for it is too valuable a property to be worked in a 
haphazard maimer. There are other extensions of the Silver King lode, 
both east and west, which, with development, would doubtless prove of 
considerable value. 

Two hundred yards south of the Silver King vein, and parallel to it, 
is another lode upon which several claims have b^n located. The most 
promising is the Iroquois, which will in time prove a worthy competitor 
with the best claims in the camp A timnel 75 feet long has been driven, 
showing ore the whole distance, samples taken from various parts of 
the tunnel a.ssayed from 12 to 140 ounces in silver, with 10 to 20 per cent, 
copper. 

Another promising location is that known as the Tough Nut, situated 
near Forty-Nine Creek, and about two miles from the Silver King. The 
vein here "is undoubtedly a true fissure, and varies from two to four feet 
in width. The ore is high-grade gray copper, and in places assays upward 
of ‘200 ounces for the whole width of the vein. The development has 
been well done, and consists of a tunnel run into the hill on the course of 
the vein, and a shaft sunk 400 feet from the mouth of the tunnel. 

Over the divide and about two miles from the Tough Nut is the Ike 
Nail gold mine. The vein is two feet wide and runs high in free-milling 
gold. Twenty-seven men were employed here during the summer of 
1889, while a larger number will be needed in the coming spring for the 
running of a 25-ton Huntington mill, the erection of which had been com¬ 
pleted at the time of my visit. The value of the ore on the dump at this 
mine is probably nearly $100,000. 

Before taking leave of the Nelson camp, I may remark that the neigh¬ 
borhood of Nelson affords excellent opportunities for the erection and 
working of smelting and reduction works. There is an abundance of 
argentiferous copper ore, cai‘iying upwards of 50 ounces of silver ^rton, 
which will not bear the cost of transportation to outside smelters. Timber 
and water are close at hand and in abundance, while the neighboring 
hills contain immense quantities of hmestone, oxides of iron and man¬ 
ganese and other materials requisite for the reduction of the ore. 

Leaving the ‘ (Jopper Camp,” and proceeding up the lake, we reach 
Warm Springs (also known as Ainsworth), on the west side of the 
Kootanie Lake, near which is the “Galena Camp.” One of the most 
promising mines in this district is the “ Number One,” owned by Portland 
and Victoria parties. The ore consists of Galena and carbonate of lead, 
and runs as high as 400 ounces in silver per ton. A large quantity of ore 
was shipped to outside smelters during the past year, and there seems to 
be every likelihood that the property will prove a good investment for its 
owners. The mine is developed by a shaft and tunnel—the latter, after 
being run 300 feet, taps the vein at the 125-foot level. 

The Little Donald mine, which was recently purchased by a Portland 
gentleman, has improved so much on development that it can now be iilaced on a par with the hest mines in the Galena camp. The ore is 
arge cubed galena, and contrary to the somewhat general rule, it runs 

high in silver. A considerable quantity of ore has been shipped from 
this mine, assaying from 100 to 200 oimces in silver, and as high as 77 per 
cent, in lead. 

The Gallagher mine is in the same district, and is a chloride proposition. 
The vein in places is 9 feet wide, and has assayed from wall to wall 82 
ounces in silver per ton. Shipments have also been made from this prop- 
erty, and, as might be expected from the above, assay with very satisfac¬ 
tory results. 

The Highland, Sweden, Jerusalem, and about twenty-five other claims 
in the Galena camp would probably make good mines if further developed. 

The Blue Bell mine, owned and operated hy the Kootanie Mining and 
Smelting Company, is located on the east side of the Kootanie L^ke, 
nearly cnposite the Warm Springs. This is probably the greatest galena 
miqp in the Northwest, it being a vast mountain of ore. A cross-cut 
ran on the 100-foot level showed over 60 feet of solid ore without disclos¬ 
ing the walls. The ore is low grade, but has improved considerably -vdth 
depth. Thus, near the surface the rock carried 15 ounces in silver, while 
at the 100-foot level 32-ounce ore was obtained. There is every probability 
that the Kootanie Mining Company will erect smelting worts for the 
treatment of the Blue Bell ore during the present jear. 

Want of space has prevented me from mentioning any hut the best- 
developed mines. Want of capital has compelled many locators to let 
their claims remain undevelop^, for smelting charges and freight to out¬ 
side smelters come to about $52 per ton. The establishment of a smelter 
(or smelters) at Nelson, or at any point on the lake, will change the pres¬ 
ent state of affairs, for many r.f the locations will more than pay for 
working from the grass-roots. Rumor says that the Canadian Pacific 
Railway Company is going to connect their main line 
with the Kootanie Lake District via the Crow’s Nest Pass, 
and I am also informed that the Northern Pacific Railway Company 
will construct a branch line to Bonner’s Ferry in the coming spring, and 
ran a line of steamers on the lake in connection therewith. All this, of 
course, will lessen the cost of shipping the ore, but the desideratum 
needed for the full development of the country is the estabhshment of 
smelters on the edge of the Kootanie Lake. 

The short time at my disposal and the large extent of country involved Prevented me from attempting a geological study of the district. I hope, 
owever, to be able to afford some information upon this part of thesub- 

ject before the end of the present year. 
Buttb City, Montana, February, 1890, 
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A 00MPABI80N OF THE NEEDLE AND BARREL METHODS OP BLABTIHO IN GOAL 
HININQ. 

Written for the Engineering and Mining Jonmal by Leo Qlnok, E. M., Assistant, Oeologioal 
Snryey of Missouri. 

In tlie coal mines of Illinois and in other Central States, two methods 
of blasting are commonly practiced; one known as the “needle method,” 
the other as the “barrel method.” The “needle method” is the one pre¬ 
scribed by law in Illinois ; but despite this the “barrel method” is largely 
used, by reason of numerous advantages. While prosecuting certain 
studies at the Reinecke mine, near Belle^lle, Ill., the writer had oppor¬ 
tunity to become familiar with these two methods, and was able to make 
a somewhat detailed comparison, which showed that the “barrel method” 
requires both less time and less skill than the “needle method,” and fur¬ 
ther, that the former seems to have no considerable element of danger 
above the latter which should prevent it from being recognized by law. 

The two methods of loading the holes are plainly Olustrat^ in the 
accompanying sketches. In l»th methods the shots are fired by squibs. 

By the “ needle method” the cartridge is inserted in the hole at the 
end of the copper needle, and is tamped in around the latter with a 
copper-tipped tamping bar. The ne^le is then withdrawn, and the 
squib, when fired, shoots down the channel left in the tamping material 
by the withdrawal of the needle. To obtain good results the tamping 
material must be very uniform, must extend to the mouth of the hole 
and the needle must be withdrawn with skill; otherwise the channel \\ill 
be partially or wholly clogged, resulting in a “ hanging fire” or a “ mis¬ 
fire^’ of the charge. 

By the “ barrel method” the cartridge is inserted in the hole at the end 
of a copper* tube, about five-eighths of an inch in diameter, through 
which a copper wire runs, as shown in the sketch. 

The cartridge is then well tamped in around this tube, and though 
various kinds of tamping bars are employed for this, a copper-tipped one 
should always be used, as with the “ needle method.” 

The wire is then withdrawn and the squib shoots to the cartridge down 
through the copper tube. 

By this latter method a smaller amount of tamping has to be done, as 

IRON AND STEEL MANUFACTURE IN FRANCE. 

A most interesting paper was presented by Professor S. Jordan, of 
Paris at the recent meeting of the British Ii-on and Steel Institute in that 
city, in which he shows the progress made in the manufacture of iron 
and steel between the years 1877 and 1887, the latter being the last 
returned in the official statistics. 

From a commercial point of view, tlie statistics of lYance are not of 
great interest to us, since we neither import nor export iron and steel in 
any ^eat quantity to or from that country, nor do we meet French com¬ 
petition seriously in other markets; but we cannot afford to neglect the 
progress France is making in the technical details of the manufacture. 
The French seem to devote more attention than either our British friends 
or ourselves to scientific research in connection wfth manufacture, and. 
as the president of the Iron and Steel Institute said in his address at Paris, 
the French chemists have rendered great service, not only to their own 
native industry, but to the world at large. From this point of view we 
propose to note a few extracts from Professor Jordan’s paper which show 
differences between French and American practice. 

Coke.—Coke is now produced in France almost only in the improved 
coke ovens, called Belnan, of the Imet, Coppie, or other analagous sys¬ 
tems, in which'the coal is introduced through hoppers placed in the arched 
ceiling of long rectangular and horizontal chambers or vaults open at 
both ends, and the extraction of the coke is effected by means of me¬ 
chanical pushing rams. The vertical Appolt ovens are hot now much in 
use. The obsolete beehive ovens are used only at one or two colleries, but 
their products are not used for blast furnaces, and are only used for fun- 
dry purposes. 

As the beehive oven is in almost universal use in this country, the 
knowledge that is it obsolete in France is something of a surprise. Is the 
Frenchman more progressive than the Yankee, or is there such a differ¬ 
ence in the coal of the two cormtries that the bwhive oven is best for one, 
and the Belgian for the other i 

The small coals carbonized are seldom of only one origin. The coke 
makers rather try to make economical mixtures by associating the dearer 
coking coals with the largest pos.sible proportion of the cheaper non¬ 
coking coals, so as to come as near as possible to the limit of fhe property 

Needle Syste.m. 

a continuous channel has not to be constructed to the mouth of the hole, 
as with the “needle method.” Further, a poorer tamping material can be 
used, as it is not necessary for a smooth channel to be made, as with the 
“needle method.” The only additional element of dan^r is that with 
certain conditions the Wrrel is apt to be shot out, and might injure any 
one standing at a short distance in its line of fiight. 

From the reasons already given it is apparent that there is a considera¬ 
ble saving of time by use of the “barrel method”; but the writer had 
opportunity to determine the amount of the saving by actual compari^n. 
At intervals during a period of four weeks, time was kept on about thirty 
holes, loaded by some five different men, without the faiowledge of the 
latter. The re^te showed that loading by the “ barrel method ” is just 
twice as fast as is loading by the “ needle method.” 

The consequent reduction of cost will be readily appreciated; but in ad¬ 
dition to this, rapidity of loading permits firing in wet holes in which the 
cartridge of a hole loaded by the longer needle method is in danger of be¬ 
coming saturated with moisture. 

The first cost of the “ barrels" or tubes is small, and the M-ear is very 
slight. As they are generally buried under the coal after a blast, how¬ 
ever, it is necessary to have several extra ones, to permit continuous 
blasting. 

In view of the advantages cited, and further in view of the fact that the 
method is at present largely used in the face of the law, it ceiiainly seems 
that this law should be so modified as to recognize and to recommend it. 

Length of Locomotive Boiler Tubes.—Some interesting experiments 
have recently been made by the Paris, Lyons & Mediterranean Railroad 
on the comparative value of short and long tubes in the locomotive 
teller. As a result of these experiments the road has adopted standards 
for lengths of tubes, varying from 13 feet to 14J feet. With boilers 
liaving tubes of these len^hs there w^as found a total evaporation in a 
given time about 5 j^r cent, greater than with boilers having tubes 164 
feet in length, but there was a loss on the water evaporated per pound of 
coal varying from to 5 per cent. 

_ * Wi^ the present law, which does not recognize the “ barrel method” at all, an 
iron tube Is rametimes substituted for a copper one. This is, of course, to be con- 
(Ipmned, and should be proi^ded against in any modification of the law. 

Barrel System. 

of coking. These mixtures are made with great care by means of various 
apparatus. The coke makers have in that way been able to notably 
lessen the cost of production of coke, owing to the use of the Coppie and 
other ovens which produce good coke with coals that would not cake in 
the beehive ovens. 

This is in strong contrast to the American system. We do not think 
our own coke makers have made any serious attempt to reduce the cost 
of coke making, unless the importation of cheap Hungarian later can be 
called such an attempt. 

The application of coke ovens to the production of tar and anmioniacal 
salts, has found a place in some collieries, but commercial circumstances 
have not favored the extension of the manufacture of by-products. The 
quality of the French coal does not suit this special industry of by-pro¬ 
ducts so well as the English or German coals. 

Mg Iron.—The production of coke pig iron increased in ten years from 
1,372,000 to 1,547,^ tons of 1,000 kilos, while the number of fiunaces de¬ 
crease from 133 to 84. The charcoal pig iron production decreased from 
80,000 to 12,000 tons of 1,000 kilos, and the number of blast furnaces from 
84 to 12, the industry being now quite unimportant. This is a contrast to 
the condition in the Unite States, where the production of charcoal pig 
is still increasing, although slowly in compaiison with coke iron. 

The Rollet Process.—Some of the iron works in the Loire region'are 
using for the production of superior iron and steel with ordinary pig a 
special refining process (Rollet’s process). It consists in melting the pig 
with an extra-^^ic slag, obtained by means of fiuor spar and limestone. 
The melting is. effected in a basic-lined or water-jacketed cupola furnace 
blown by hot blast. The pig iron is thus purified by the removal of the 
greater part of its sulphur, and of a certain part of its phosphorus. The 
fired metal is sometimes cheaper than the pure pig made with mangani- 
ferous foreign ores. 

SUico-Spiegel. etc.—The St. Louis Marseilles Iron Works exhibited at 
the Paris exhibition an interesting set of products, superior spiegeleisen 
and ferro-manganese (up to 87 per cent, manganese), silict>-spiegel (up to 
14 per cent, ^con), ferro-silicon (up to 14 per cent, silicon), and ferro- 
ebromium (up to 65 per cent, chromium). The Tamaris and the Beau- 
caire furnaces also exhibited ferro-chromium. 

Puddled Iron and Steel.—In the United States, in spite of the enormous 
increase in th? production of steel and the prediction for many years past 
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that it would drive puddled iron out of existence, the production of 
wrought iron still continues, and there was more of it made in the year 
1888 than in any preceding year. In France, however, iron is getting 
worsted in the struggle and its production is decreasing. The following 
figures tell the story; 

1877. 1887. 
Number of puddling furnaces (iront. 995 637 

“ “ “ (steel). 51 35 
“ open fires (iron). 243 53 
“ “ (steel)... 6 5 

Tons. Tons. 
Production of puddled iron. . ffil,0(6 617,997 

“ charcoal refined iron. 63,487 16,864 
“ puddlbB and refined steel. 20,273 12,532 

The use of double-puddling furnaces is becoming more extended, some 
being adapted to receive as much as 500 kilogrammes (1,102 pounds). 
Mechanical puddling is not much used. There are, however, some fur¬ 
naces provided with mechanical or automatic stirrers, or rabbles, as well 
as some furnaces with round revolving hearths, such as the Pernot sys¬ 
tem, and also some rotating furnaces of the Bouvard system for the making 
of superior puddled iron to be melted in the open hearth. 

Bessemer Steel.—The figures for 1887 show 28 converters active, with a 
total output of 324,900 tons. Of this it is estimated that 143,0(K) tons were 
basic steel. The new steel works established during the last ten years 
have been located in the close neighborhood of seaports, so as to .receive 
Spanish and Algerian ores by sea and avoid railway freights. The same 
tendency of steel works to locate near the seacoast is observed in Eng¬ 
land. 

The Longevy ste#'l works make from 250 to 300 tons of basic steel per 
day with their own pig, the analysis of which is as follows: 

Manganese. 
Carbon. 
Silicon. 
Sulphur. 
Phosphorus. 

White iron. 
Per cent. 

1-50 
3-00 
0-20 

. o-oi 
. 2-00 

Mottled iron. 
Per cent. 

• 2D0 
3-20 
0-35 
0‘02 
2-20 

They produce especially extra soft steels for making wire, nails, etc., 
the breaxing strain of which is less than 50,000 pounds per square inch, 
with an elongation of more than 28 per cent. Its composition is as 
follows : 

Per cent. 
Carbon.0*08 
Manganese.0*25 to 0*30 
Phosphorus.. 0‘03 to 0 65 

Open-Hearth Steel.—There were 69 oj^n-hearth furnaces at work in 
1887, which produced 143,764 tons. The size of the furnace has steadily 
increased since its first? introduction. Instead of the three to four ton 
furnaces first used, 10-ton, 20-ton, and even as in some steel works of the 
Loire district, 35-ton furnaces can now be found. The majority are of 
the fixed type, the so-called Siemens-Martin furnace. In two or three 
woiks only can the Pernot furnaces be found, with a revolving circular 
basin or hollow hearth, or the Batho furnace with a round hearth, sup¬ 
ported by an iron plate fill underneath, and roimd regenerators with 
plate-iron casing, placed laterally and above ground. All these furnaces 
are treated by generator gas. Water gas and petroleum have not yet 
bron tried for the purpose. The number of caste in 24 hours varies ac¬ 
cording to the different works smd types of furnaces between two and 
tour. 

The nature of the lining varies in the different works. Sometimes it is 
acid, that is, made with sand, gauester, or silicious puddle; sometimes it 
h basic, that is made with magnesia brick or puddle, or with dolomitic 
bricks and blocks; at other times the lining is neutral, that is ,made with 
chrome ore, according to the Valton-Remaury process. When the lining 
is made with chro ne ore, Messrs Valton and Remaury state that no 
material is taken from the lining either by the molten metal or by the 
slag, so that no corrosion takes place, and it becomes possible to act on the 
metal either by scraps, or by ores, or by various agents, in such a manner 
as to effect a complete dephosphorization, and to produce various de¬ 
scriptions of steel. 

Tne dephosphorizing mode of working, properly so called, that is the 
conversion of truly phosphoric pigs into cast steel by the open-hearth 
process, is not yet much used in France. This description of pig iron is 
sooner dephosphorized in the Bessemer converter. On the other hand, 
the basic or neutral lining is used for making open-hearth steel with 
oiffinary pig and scrap, not free enough from phosphorus to yield 
good steel on an acid lining, and too low in phosphorus to be worked in 
the basic converter. Some of them are even working pure pig and scrap 
upon basic and neutral hearths, and produce soft and extra soft steels of 
very high quality, these steels being besides either simply carbon steels, 
or steels into whose composition enter silicon, manganese and chrome. 

At the exhibition there were shown a 100-ton ingot bv the St. Chamond 
works, and an 86 ton ingot by the works of the Marrel Brothers. 

The output has increa^ but slightly during the ten years. Crucibles 
are not only employed for producing tool cast steel bj the fusion of blister 
steel, or for maMng homogeneous iron by tbe fusion of pig iron with 
malleable iron. It has now taken a prominent place in the manufacture 
of the new steels, in which several substances beside carbon are alloyed 
w ith iron. 

At Messrs. J. Holtzer & Co’s., M. Brestlein began many years ago prac¬ 
tical researches and experiments with a view to ascertain the influence 
of some metalloids such as silicon, and of some metals such as manganese, 
cromium, tungsten, and copper, on the mechanical propertiesand the qual¬ 
ities of cast steels. These trials brought him to the manufacture in cru¬ 
cibles of some iion allovs, as ferro-chromium and others. In 1878 the 
Unieux Steelworks exhibited ferro-chromium and clirome steels. In 1889 
these works exhibited chromium carburets, silico-chromium, ferro- 
cliromium of various percentages, silico-ferro-chromium and manganese- 
ferro-chromium, all tnese alloys being obtained in crucibles ; and also a 
comparative series of different grades of steels, carbon steel, manganese 
steel, silico-manganese steel, copper steel, wolfram steel, chrome steel and 
chrome-wolfram steel. Besides these, Messrs. Holtzer & C!o. exhibit^ 
chrome steel shells (the first shells of this kind having been made by them 
in 1882), their chrome steel plates, up to two inches thick, intended for 

cuirass breastplates and for shields proof against musket and machine- 
gun shots. 

Titanic steel, chrome-manganese steel and nickel steel are other new 
steels shown at the exhibition by the Boucau Ironworks. 

Forges and Rolling Mills.—Messrs. Marrel Brothers are now erecting 
a very heavy steam hammer of which the following figures are given: 

Weivht of the falling mass.100 tons 
Maximum height of fall.6 meters 
Steam cylinder diameter.2 meters 

This steam hammer will be used with two 180-ton steam cranes, and 
two others of 50 tons each. 

Messrs. Schneider & Co., Creusot, and the Chatillon-Commentry Com¬ 
pany are, each, building a high power hydraulic press, said to be 4,000 tons, 
for formng armor plates and steel blocks. 

The Chatillon-Commentry Company showed at the exhibition drawings 
of the most powerful rolling mill in France. Each roll weighs 30 tons, 
with 13 feet 4 inches of useful length. The height between them can be 
increased to 6 feet. This mill is able to make plates 2 feet thick and 10^ 
feet long, weighing 40 tons. 

The North and East Steel Works Company have recently constructed a 
rolling mill for rolling very long rails and girders. It comprises on the same 
line tluree sets of 2-feet roUs, the blooming, the roughing down and the fin¬ 
ishing, all making the same number of revolutions. It is driven direct by a 
horizontal rsversing steam engine, with two steam cylinders 50 inches 
diameter and 56-inch stroke, developing 5,000 horse power at 150 revolu¬ 
tions per minute. The mill is provided with live rollers on both sides, 
with a special hydraulic contrivance for carrying ingots, blooms or bars 
from one groove to the following one, or from one set of rolls to the 
other, as well as with a hydraulic rocker, which receives the ingots from 
the Gjers pits, and delivers them horizontally to the bloomingjrolls. 

Forging, tempering and annealing steel, especiaUy in large pieces, have 
made important progress. Tempering is no more now, as in former times, 
a process aiming only at the hardening of steel; it is not now always 
hardness, formerly generally associated with brittleness, which is required 
and obtained from tempering; it is sometimes quite the contrary, that is 
to say, strength and malleability. 

NOTES ABOUT ETEUbOAN MINES.* 

By Dr Tb. Hanpt. 

The Etruscan mines at Batignano were abandoned under the pressure 
of extraordinary obstacles, in all probability prior to the enactment, about 
90 B. C., of the Roman law prohibiting priva e mining in Italy. 

History contains rather detailed information concerning the Roman 
mining affairs; we know a great many names of their mines, of mine 
lessees, of State mining superintendents, mining laws, etc. The copper 
works of Batignano are, however, never mentioned, whence we may 
safely conclude that they were not utilized by the Romans who, besides, 
in their preference for silver mines, frequently neglected those of copper. 

The middle ages revived the copper mining industry in Tuscany, but it 
is historically demonstrated that this activity did not include the works 
at Batignano, so that it was after a lapse of 2,000 years that operations in 
them were recently resumed. 

There is a number of caves at Batignano of which the survey shows a 
distribution and direction that resemble those of various ore deposits in 
the Tuscany Mountains. As it is pretty well established that these caves , 
are not of natural origin, and their shape apparentlv unfits them for 
dwellings, storerooms and the like, it seems safe to ascribe then- origin to 
mining operations, more especially as the same mountain contains ore- 

"bearing strata and as there exists, 30 metres below the first ca> e, the re¬ 
mains of an ancient slag-heap in which bits of copper liave occasionally 
been found. It is true that no relics tools or trace of previous mining 
have so far been encountered, save the slag-heap referretl to, and that 
the existence of only one such is singular. But this objection is removed 
by the following observation: T1 e stones used in the buildings in Eatig- 
nano are of a different matciial from the fresh, uniformly gray 
limestone that is on the grouud on which the town is built. They are 
old in appearance, streaked with red and yellow, resembline' the 
wallsof the caves. The slag-heaps have evidently been used as building ma¬ 
terial. The absence of all but one more distant slag-heap and of relics of 
any kind, is thus explained, and the supposition, requiring the historical 
priority of the (Etruscan) mines to the present town buildings, is corrobo¬ 
rated by the exclusively mediaeval and modem architecture of these. 

On the strength of these points, the caves are the long ago exhausted 
Etruscan mines on which the famous city of Rusellae depended for the 
supply of raw material for its vast bronze industries, and which now, as no 
intervening mining activity has interfered with them, present to us the 
deficiency as well as perseverance of the ancient mining operations. 

THE BAILEY-FEIEDRIOH STEAM MOTOE. 

We borrow from our London contempoiary, Industries, the following 
description and the accompanying illustrations of a tew steam motor 
which is being extensivel^p made by Messrs. W. H. Bailey & C!o., Limited, of 
Salford. The machine is complete with boiler, which forms a base for 
the en^e. The boiler consists of a number cf Field tubes fixed into a 
steel plate, which is suspended, by means of steel bolts, from an upper 
plate of the same material. The coal is fed by the hopper shown, and 
moves slowly upon the fire-bars, which are angularly placed. It is found 
that the emission of black smoke is prevented, owing to the gases passing 
over the coked fuel at the back of the fire. A heavy charge can W put 
into the hopper, and tlus slowly falls on to the bars. An interval of an 
hour may oCcur between the charges. Owing to the peculiar construction 
of the boiler—no rivets being employed—it is easily repaired, and if the 
pressure rises much higher than the fixed amount—viz., 70 pounds—tlie 
expansion of the steel tube plates causes leakage, and thus renders tlie 
boiler inexplosible. Also, by an ingenious arrangement, a flap over the 
air door, placed at the top of the hopper, is opened or closed if the steam 
falls below or rises above the normal pressure, thus automatically regulat. 
ing the combn«tion. The engine is, as shown, of an ordinary vertical 

* Abstract from Btrg- und Hiittenmdnische Zeituno. 
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The Bailey-Friedrk h Steam Motor. 

that is nece.ssary to supply all loss in the engine or boiler. This quantity . These preliminary addresses having bwn completed. Mr. Richard Pearce, 
is obtained from the condenser by means of a sight drop feed, the rate of President of the Institute, took the chair, and gracefully accepted for the 
the dropping being regulated by a valve. In this way the feed water is | Institute the courtesies so politely offered. 
kept pure, and incrustation of the tubes prevented. TTie small consump- Dr. R. W. Raymond, in the ab^nce of Professor J. P. Lesley, read an 
tion of water is remarkable, but is verified by a large number of users in obituary notice of the late Charles A. Ashbumer. This tribute of the 
various parts of the world. If necessary the boiler can be arranged to venerable scientist to his favorite pupil was one of the most beautiful 
burn petroleum, the consumption being about one quart per horse-power compositions wecanrememtertohaveread. A biographical notice of Mr. 
per hour. The makers have made several of these motors in combination Ashbumer was published in the Engineering and Mining Journal 
with dynamos, including one for the Thomson-Houston Company. The I December 28th, 1889. 
motor has also been applied to pumping. Messrs Bailey have given some Dr. Raymond then presented, and read in Mr. Coxe’s absence, an 
results of a number of daily tests made at their works with a motor obituary notice of the late Franklin B. Gowen, by Mr. Eckley B. Coxe. 
supplying power for 40 16-candle-power incandescent lamps, the fuel used At its close Dr. Raymond made some further remarks upon the great ser- 
being gas coke. The fire was lighted at 3 p. M. each day, and the current vic^ rendered the mining interests of Pennsylvania, and the cause of 
finally switched off at 9 p, M,, duiing which time the fuel used was 135 civilization everywhere, by Mr. Gowen, in his remarkable campaign 
pounds, the cost being 6d. per cwt., or equal to Id. per hour. This is a against the “Molly Maguires.” 
remarkable result, and one probably the makers would not guarantee. The meeting then adjourned, and passed through the Mineralogical 
but if it is even approached should be of sufficient importance to justify Museum of the Smithsonian, which was specially illuminated for the 
the adoption of the motor for small powers. The motor is made in three occasion. 
sizes, developing respectively 4, 8, and 12-brake horse-power. Wednesday, February 19th. 

The Institute members and their ladies, to the number of about 140, 
- - ■ — went down the river to Mount Vernon, and inspected the old Washmgton 

■Warrenite,—L. G. Eakins has given the name Warrenitc, after E. R. residence. The weather was charming, and the trip was greatly enjoyed 
Warren, of Crested Butte, to a new sulphantimonate of lead found in the ^7 S'!! took part in it. 
Domingo mine, Gunnison Coimty, Colorado, in which locality it is known the evening President Pearce read his address, wmch wasd^oted to 
as “mineral wool.” It consists of aggregates of small acicular crystals, the subject of the association of gold with other metals in the Colorado 
forming matted woolly-like masses in the cavities of a highly decomposed ores* ^ . a • , » n 
gangue rock of silicious material mixed with some calcite. It is dull Dr* Pearce s views are very bnenv summarized as follows : 
grayish-black in color, with occasional spots of iridescence, due to super- Gilpin County, Cal., mmes furnish a great variety of gold ores, some 
ficial oxidation. Analysis gave 39*33 per cent, lead, 86'34 antimony, 21'19 “ f^ milling,’some “ tose ” or “refractory. - - 
sulphur, 1*77 iron, ana traces of silver, copper and manganese. When the mmes reach a depth below the oxidizing influence of surface 

kind, and Is controlled by a sensitive governor of- the high-speed type. WASBIVClTOfl MEETIBO OF AMEBIOAB IHSTIIUTE OF MININO ENQUITEBS. 
The governor sleeve has a cam groove formed in it by means of w^ch - 
an automatic rotary cut-off valve is regulated. By means of a screw Washington appears to be an excellent place for the winter meeting of 
valve the suppl]^ of steam can be accurately regulated, and the cut-off the Institute, for its seleetion always draws a large attendance. -The 
arranged as desired. number of members, and especially the number of ladies, in attendance 

The chief feature of this motor is, however, to be found in the treat- at the present meeting, is unusually large, and the number of papers 
ment of the exhaust steam. There is a surface condenser fixed in a announced to be read is also very large, more than 30 papers having been 
vertical position, round the tubes of which a continuous current of water cited by title on the programme of the meeting, 
is passed. The water supply is obtained from a tank or cistern similar The first session open^ on Tuesday, 18th inst., at the Smithsonian 
to those used with gas engines for supplying the water jacket, so that Institution, the engineers being welcomed to the city by General Rosecrans, 
the water can be used over again, with occasional replenishments to com- chairman of the local committee, and welcomed to the Smithsonian by 
pensate for the slight loss by evaporation, which, however, is not great. Professor Langley in a highly complimentary address, in which great 
After the engine has been working for some short time, the water becomes stress was laid upon the fact that Washington possesses more scientific 
of a temperature of 100 to 150 degrees Fahrenheit, and it is found workers, most of them in the government service, than any other city 
that a considerable mineral deposition takes place where salts exist in the can boast; and no doubt this fact and the great government, private, 
water. The steam being condensed, the water so obtained is pumped scientific and artistic collections of the city form a very surotantial 
back into the boiler, and it is foimd possible to maintain an imvarying reason for the favor with which the Institute looks upon Washington as 
water line in the boiler. The same water is used repeatedly, and if it a place for the winter session. 
were not for the slight loss resulting from escapes of steam through the Major Powell, head of the Geological Survey, made a very florid address, 
stuffing boxes, etc., there would practically be no fresh in which the service of the engineering profession to the human race and 
water needed. It has been established by experience that the cause of civilization were fully recognized, and may have been some- 
about two quarts of water per horse-power^ per day is all what exaggerated. 

. y 
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water, the gold is found in a condition in which it cannot be amalga- 
•nated. The change in the mineral from pyrite to limonite must have 
produced some sort of cleansing effect on the gold. Mr. Pearce thinks it 
not improbable that the gold during the change was dissolved and again 
precipitated in a pure state. 

Mr. R. G. Hills points out that gold in the Little Annie Mine, Colo., 
•has been dissolved or leached out from one point and re-precipitated at 
another as a result of the alteration of pyrite into limonite. Mr. Pearce 
thinks this transformation may be explained by the solvent action of 
certain solutions. Thus alkaline chlorides “and manganese peroxide 
which always occurs in gossans,” with the aid of free sulphuric acid, 
would bring about this change. 

The Gilpin County gold ores all contain bismuth and show arsenic in 
roasting, though it is not observable in the ore.and Mr. Pearce thinks an as.so- 
ciation of bismuth and arsenic is accountable for some of the bad features 
of these ores. He mentions instances of the association of arsenic and 
gold, and tellurium and gold and silver. Mr. Pearce mentioned some ex¬ 
periments he made in fusing pure gold with non-pyrites. The gold all re 
mains as pure gold distributed through the matte in very small globules. 
When gold and silver in equal quantity are melted with i)yrite the gold 
disappears, and no alloj' of gold and silver can be observed; 
but on dissolving the finely powdered material in nitric acid, a dark 
bronze crystalline powder is separated which is composed of 89'06 per 
cent, gold and 10‘94 per cent, silver. 

Mr. Pearce thinks this may result from a sulphide of gold and silver de¬ 
composed by the nitric acid. Gold and bismuth fused with pyrite gave a 
matte showing no metallic gold, but the matte heated with nitric acid 
gave a bronze^olored crystalline sjxinge containing 89‘06 gold and 10’94 
bismuth. 

Gold, silver and bismuth fused with pyrite gave i matte in which the 
gold-silver alloy was visible, and dissolved in nitric a d left a sponge con¬ 
taining 82*2 percent, gold. 17'8 per cent, silver. ^ comjwund of gold 
and bismuth was found. Mr. Pearce concludes that used iron sulphide 
has no solvent power on pure gold, but in the presence f other metals the 
gold combin&s with the.se and pa.sses into solution. 

In regular copper matte smelting he found that tl.; gold formed an 
alloy with copper, leaving the silver, bismuth and other metals to pass into 
the matte in a condition to be dissolved, and not as sulphides. The gold 
and copper alloy forms octehedral crystals. 

CONCENTRATION BEFORE AMALGAMATION FOR LOW-GRADE, PARTIALLY 
DECOMPOSED SILVER-ORES.* 

The treatment of silver ores of too low a grade to justify either smelt¬ 
ing or preliminary roasting, and yet not “ free” enough to permit of raw 
amalgamation, has ever been a serious problem. As bearing upon it, the 
operations of the Combination Mining and Milling Company of Black Pine, 
Deer Lodge County, Montana, during the past vear may not be without in¬ 
terest. It is not claimed that the process to bie descrilied is not suscepti¬ 
ble of great improvement, nor is any claim of originality made for it; 
but its use is, as yet, not very general, and it seems to offer a means of 
profitably working the large class of partially decomposed argentiferous 
ores which, by reason of their low grade, demand some cheap, continuous 
process for their profitable treatment. 

The following analysis, made by Me.ssrs. Von Schulz and Low, of Den¬ 
ver. from a sample of the mill battery for the month of October, 1888, 
will show the character of the ore: 

Qualitative tests gave silica, carbonic acid, sulphur, iron, copper, lead, 
antimony, arsenic, zinc, manganese, silver, gold, a little chlorine, a little 
mercury, doubtful traces of cobalt, and very small amounts of calcium, 
magnesium and soda. 

The same sample by quantitative analysis gave: 
Silica, 84‘09 percent.; sulphur, 0‘19 per cent.: iron, 7’05 per cent.; cop¬ 

per. 1-31 percent.: lead, I'Ol percent.; zinc, 0*30 percent.: manganese, 
0‘35 per cent.; antimony, 0'66 percent.; silver, 0*08 per cent.; arsenic, 
0’05 per cent. 

In gold the ore runs 0 00008.i7 of one cent., or •'50 cents to the ton. 
In connection with the analysis of the Combination ores we quote the 
following remarks of President Richard Pearce: “ The Combination ore is 
of a very curious nature. My attention was directed to it some six years 
ago, and I then discovered hubnerite (tungstate of manganese), and a 
verv rare mineral, pseudomalachite (phosphate of copper), and these 
finds were noticed in the Tramactions of the Colorado Scientific Society. 
The presence of PgOg in the ore is suggestive of the origin of the deposit; 
it must have come from the adjoining rocks. We know of no pln)sphides 
which correspond with the arsenides of copper. Arseniates of copjjer can 
always be accounted for by the oxidation and alteration of enargite into 
arseniates.” Our attention having been called to the presence of hubner¬ 
ite by Mr. Pearce, a determination was made by Messrs. Von Schulz and 
Low from a sample of concentrates. 20 tons into one, which gave 0'33 per 
cent, tungsten. 

The miil, as originally constructed by Messrs. Fraser and Chalmers for 
the Black Pine Mining Company, was an ordinary 10-stamp, wet-oriish- 
ing mill, with room left between the battery and settling tanks for con¬ 
centrating machinery should it be found necessary to add it. As illus¬ 
trating tbe impracticability of working these ores by raw-amalgamation 
alone a short summary of the operations of the Black Pine Mining Com¬ 
pany may be given. 

The mill was started on the 16th of July, 1887, and the run lasted until 
the 14th of September of the same vear. During this i)eriod there were 
treated 1,178 dry tons of ore, assaying 17‘.’5 ounces, and containing 20.61.') 
fine ounces silver. Of this amount there was recovered in the form of 
bullion 9,482‘90 fine ounces, or 46 per cent, of the battery assay. 

We need only note the points of difference between the Combination C«)m- 
pany’s plant and the form of mill ordinarily employed for treating silver 
ores of the class usually termed “ free-milling.” These, as is well-known, 
are so-called more ^ause their low grade precludes their profitable 
treatment by the various other more efficient but vastly more expensive 
methods, than because they are better adapted to that process. 

The ore is stamped, pass^ over four Fnie vanners, the light pulp tha^ 

•Abstract of a paper by C. W. Goodale, Butte, Montana, and William A. Akers 
Phillipsburg, Montana. Transactions of the Am. Inst. Mining Engineers. 

goes over their “ tails ” being settled in tanks, shovelled into pans, and 
there amalgamated, discharged into settlers, and the resultant amalgam 
strained, retorted and melted in the usual manner. An analysis of these 
concentrates for the month of Octol)er, 20 tons into 1, gave the following 
results: 

Silica, 32’50 per cent.; lead, 910 per cent.; copper, 8'22 percent.; sul¬ 
phur, 1’19 per cent.; zinc, 0*81 per cent.; silver, 0’54 per cent. 

Samples of the pulp gt»ing to the pans for the same month showed that 
it contained: 

Copper, DO-j per cent.; lead, 0’48 per cent.; zinc. 0-25 per cent,; sul¬ 
phur, 0’09 per cent.; silver, 0’05 per cent. 

For the year ending May 31. 1889. the details of milling were as fol¬ 
lows : 

Dry tons crushed . . 9,061 "fleo 
Average assay, ounces of silver per ton. •22'67 
Gross contents of ore, ounces of silver .—. 205,43475 
Estimated per cent, of reduction. 8070 
Estimated product. 165,785'84 
Dry tons concentrates produced. .541,805 
Average assay of concentrates, ounces of silver per ton ... 136'17 
Silver m  . (o.mi oo 
Silver in bullion . 97,660‘W) 

Total tine ounces. 171,438'15 
Actual per eent. saved. 83'45 
Total cost of milling. $39,537.61 
Average cost per ton. $4.36 

Batteries in service, 347 days, 5f hours. 
Average ore crushed per stamp in 24 hours, 2,612 tons. 
An analysis of the cost of treating one ton for the year gives the fol¬ 

lowing figures: 
Labor and superintendence. $25,821 
Salt and other chemicals. 2,965 
Fuel, at $1 per cord. 1,944 
Castings and iron. 3,846 
Oils and illumination. 1,066 
Quicksilver.   4,915 
Miscellaneous supplies and team in yard. 3,084 

Total.$4.3,641 
When the mill was started by the present management, an assay of the 

escaping slime-water was made, showing the value of the slimes carried 
by it to be 52 ounces in silver to the ton, or more than double the* silver 
contents of the original ore. A series of carefully conducted experiments 
were at once inaugurated, and from them it was learned that three tons 
of these slimes, dry, containing 156 ounces of silver, were passing through 
the waste-gate from the settling-tanks every 24 hours. These slimes were 
too light to permit of their being thoroughly settled by even the most ex¬ 
tensive system of tanks, and to check this heavy loss, a China pump was 
placed in the last ef the series of slime tanks. This pump discharges 
into a small tank placed aliove and immediately in front of the mortars. 
It is only one foot deep, being made shallow in order to prevent the 
gradual settling of slimes in it, and the consequent necessity of cleaning 
it out from time to time. From the side of this tank, and near its bottom, 
is the 2-inch pijie for supplying the water to the stamps. The only pur¬ 
pose of this tank is to furnish water to the stamps at uniform pressure. 
By prohibiting the use of any clear water in the battery, the escape of 
these slimes was very materially reduced, but this of itself was not 
enough to stop all overflow, as it would be in an ordinary wet-crushing 
mill, for reasons which will be explained later on. 

The immediate effect of turning back into the battery, say two tons 
every 24 hours of slimes carrying twice as much silver as did the original 
ore (and this proportion of values has always existed), was to heavily 
“ salt ” our battery sample, and as the most rigid economy was essential 
to the commercial success of the property, the question of securing any 
accurate check on the mill became momentous. After careful consider¬ 
ation, it was decided to adopt the following system: Night and day 
samples are taken from the battery launders in the usual manner, and 
are assayed daily with the other mill samples, but the results are cor¬ 
rected by the salting for the previous month. To determine this per¬ 
centage, ' it is simply necessary to obtain the actual battery assay, and 
this is secured from the data furnished by the balance of the mill work, 
afi/er the monthly averages are made up, in the following manner: The 
number of tons cnished, minus the number of tons of concentrates pro¬ 
duced, must equal the number of tons amalgamated. The number of 
tons amalgamated, multiplied by the average assay pan sample, miLst be 
equal to total silver contents of the pump amalgamated. This, added to 
the total silver contents of the concentrates produced, secured in the same 
manner, gives the grand total of fine ounces of silver in the ore. Tliis 
divided by the number of tons cnished gives tl'.e actual battery assay. 
In this computation all tons are drj* tons. The percentage of salting 
thus determined varies slightly, but the fluctuation is due more to errors 
in sampling than to any change in the actual amount of the salting. 
UsuallL this is about five per cent. 

But there was still a heavy loss in the escaj^ from the settling-tanks of 
water carrying rich slimes, owing to the introduction of water at the 
heads of the vanners. To stop this, a small jet-pump, using steam from 
the boilers and supplied with 50 feet of steam-hose for a discharge, was 
placed at the tanks, and slime water useti in lieu of clear water for thin¬ 
ning down the pulp in the pans. While this conected the evil, it also 
had the effect of increasing the difficulties in the way of concentration, 
as, in order to stop all overflow from the tanks, only as much w ..ter could 
be used on the heads of the vanners as was jiumped into the jians, plus 
the evaporation. 

After much experimenting it has been found that with the limited 
quantity of water that can be used on the vanners, a speed of 180 revolu¬ 
tions oi the crank-shaft per minute, with a belt travel of three and a half 
feet per minute, and an inclination of three and a half inches in the 
length of the machine, gives the most satisfactory results on these ores, 
although intelligent and constant adjustment is rendereil necessary by 
reason of the changes occurring from time to time in the character of the 
pulp treated. 

By reference to the details of milling for the year ending May 31, 1889, 
it will be noticed that the mill overran its assays 2'49 per cent., or 5144‘63 
ounces. As the actual battery assay is determined by the assays of aver¬ 
age pan and concentrate samples, and as the pan sample is of necessity 
taken before the rich slime water is pumped into the pans for the pur- 
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pose of thinning down the pulp, the mill is bound to overrun, presuming 
perfect accuracy of sampling and assaying, exactly the amount of that 
part of the silver contained in the slime water used in the pans which is 
amalgamated. As the greatest care is exercised to secure the most accu¬ 
rate sampling possible, and as in the assaying no deduction is made for 
silver in litharge, except in the tailings sample, the amount that the mill 
overran may safely be credited to the use of slime water in the pans. 

The pan charges have been changed constantly, according to nie char¬ 
acter of the pulp treated, and the amalgamation tests have been many 
and varied. The charge now being used, which seems to be the best 
tested, is 50 ^unds of salt, 2 pounds of sulphuric acid, and \ pound of 
cyanide, with 100 pounds of quicksilver strained in after the pan has 
been running four hours. The temperature of the pulp is raised by steam 
to 180 degrees Fahrenlieit, and the charge is run at 65 revolutions per 
minute for eight houi-s. Settlers are run 14 revolutions per minute, and 
give good agitation with 3-inch shoes. 

In the battery, 40-mesh brass-wire screen-cloth has been used during 
the past year, with the exception of about two weeks, when 30-mesh was 
tried by way of an experiment. After a thorough test it was foimd that 
the loss occasioned by higher tailings exceeded the profit accruing from 
increased crushing capacity, and the 40-mesh screens were replaced. The 
falling off in the savings during the time the 30-mesh screens were in use 
was largely owing to the fact that the difference between the very finest 
of the slimes and the coarse particles that would pass through a 30-mesh 
screen was so great that with the increased quantity of pulp to be treated 
by the vanners, they could not be made to do close and clean work. 

GOMHEDTS ON THE CHEMICAL BEAGTIONd IN THE BLAST-FUBNAOE. 

Written for the Engineering and Mining Journal by A. D. Elbers. 

After having attempted in previous and somewhat preliminary arti¬ 
cles* to counteract the still prevailing tendency of admitting the possi¬ 
bility that reactions may take place in the furnace between oxygen, 
carbon and iron that would constitute a sort of a go-as-you-please process 
in which CO and COg can only be made to do the proper thing when they 
happen to become intermixed in certain proportions, and in which the 
iron can do both—dissolve carbon and extract it from gases—I now pro¬ 
pose to give an opportunity to scrutinize whether my suggestions on the 
rules of combination have been worked out in detail, through all of the 
various oxidizing and carbonizing changes, with any degree of logical 
sequence. 

The composition of the least oxidized but unstable compound of iron 
and oxygen corresponds—as nearly as can be analytically determined—to 
the formula: 4Fe -t- O ='Fe40. It is immaterial whether the respect¬ 
ive iron molecules are united in blocks or aggi’egates of four, forty or 
four hundred, but it is highly important, even in a practical sense, to be 
able to account for the gradual chemical changes within these ag^egates, 
from the lowest to the highest stage of known oxidation. For if we can 
produce cogent arguments to the effect that metals, metalloids, and their 
compounds must consist of aggregates having fixed numbers of molecules 
and being less firmly or closely united among themselves than their 
molecules are, and that some of these molecules change chemically while 
others do not, then many still insufficiently explained phenomena, such 
as the occlusion of gases, the expanded volume of hardened steel, the re¬ 
petition or second apiiearance of oxide tints on tempering steel, the 
pleochromic properties of certain silicates, etc., will also be more fully 
understood. 

It is known that no higher degree of oxidation than that of Fe804 can 
be produced on heated metallic iron, but that magnetic oxide can be 
partly changed to ferric oxide by intense heating when the oxygeii of 
the air finds no greater affinity, i. e., when there is no metallic iron 
present. Hence it is logical to assume that those molecules within the 
same aggregate, which are most exposed to the infiux of oxidizing gases, 
can only reach the higher and stable forms of oxidation after the other 
molecules, which are farther removed from such contact, have become 
oxidized to a certain degree, but that the aggregates of all unstable 
oxides, from Fe40 to FegOg (= Fe -t- FeO + 2^6304), still contain 
molecules of metallic iron. 

The same theory is applicable to the progress of deoxidation, and also 
to that of carburization if the latter is assumed to set in at the last stage 
of deoxidation. This revei-sed order, i. e., the progress of deoxidation, 
being the more pertinent one in considering blast furnace reactions, is 
illustrated in the following table, from which the .evolution of FegO, has 
been left out because its introduction would necessitate the adoption of a 
greater common multiple than the one heretofore used (Fej*): 

A. FeO + CO = Fe + CO* 
B. FeO + 2CO = Fe - CO2 + CO 
C. FeO + 3CO = FeC + 2CO2 

FcigOis 

FeO^O 
FeO^^ 

fI8>o 

— 20 
or + 2CO 

FeO^O 
FeO^^ 
FeO 
FeO 

[ or + ICS] 

fI8>o 
FeO 
FeOx 

- 6CO - 
FeO 
FeO 
FeO 
Fe 

8CO 
FeO 
Fe 
Fe 
Fe 

9CO 
FeC 
Fe 
Fe 
Fe 

Fe8>0 

fI8>o 

FeO 0 
FeO>‘^ 

FeO.. 0 
FeO>^ 

FeO X 
FeO 

a8>o 

Fe 
FeO 
FeO 
FeO 

Fe 
Fe 
Fe 
FeO 

Fe 
Fe 
Fe 
FeC 

fl8>o 

fI8>o 

FeO 
FeO 
FeO^O 
FeO>^ 

FeO X 
FeO 

fI8>o 

Fe 
FeO 
FeO 
FeO 

Fe 
Fe 
Fe 

. FeO 

Fe 
Fe 
Fe 
FeC 

OFegOj 4Fe304 3Fe304 
+ 3FeO (x) 

3Fe403 3Fe;0 3Fe4C 

No. 1. 2. .3. 4. 5. 6. 

The above mode of notation appears to be the most suitable one for 
illustrating the structural relations of the aggi-egate«. Column No. 1 is 

fully saturated. In No. 2 two molecules of oxygen have been removed, 
with the result that four molecules of FeO are set free, which then unite 
with the adjoining molecules of FegOj, thereby forming four aggregate 
of Fe804 out of the three aggregates of FegO,. In No. 3 only one addi¬ 
tional molecule of oxygen has been removed, whereby the three mole¬ 
cules of FeO, marked -f, are set free, which have no chance to unite 
directly with higher oxides ; hence their molecular approachment is apt 
to be again in the direction of re-establishing the original number of 
aggregates. The further elimination of 30, in column No. 4, breaks up 
the remaining stable compounds, and thereafter the deoxidation of FeO 
molecules begins (see reaction “ A”), the initial result probably being, 
that one molecule of FeO is reduced in each aggregate, the two re-actions 
requiring, together, the infiux of 6CO, The change must be a gradual 
one, because the COg that is developed by the deoxidation of the first 
molecule of FeO has to pass before the next molecule of FeO can become 
reduced. In othei words : CO* prevents reduction. This gradual deoxi¬ 
dation of each aggregate, as indicated in columns No. 4 and 5, probably 
starts from the interior and then extends towards the circumference, 
which is the reverse of the progress of oxidation ; and the carburization 
can only set in in the measure in which the CO* has passed out. until, 
finally, as shown in column No, 6, the last molecules of FeO become 
carburized, in conformity with reaction “ C,” always provided that the 
COg evolved from other aggregates, or also from the combustion of car¬ 
bon, does not prevent carburization or even deprive some of the carbides 
(FeC) of their carbon. Here we have then—what I consider to te-a more 
rational explanation of the possibility of opposite reactions (FeC + CO* 
= Fe -(- 2CO) than the assumption that CO* could reoxidize iron particles 
that have just evolved it, can afford. Plenty of fuel, and a correspondingly 
large production of CO have, therefore, the effect of producing Fe4C 
(from which graphite becomes segregated by already bespoken subsidiary 
reactions); but when the supply of CO runs short (reactions “ A and B”) 
then the iron output is apt to consist of compositions varying from Fe4C 
-l-FegC to 8 Fe - Fe4C — Fej gC, i. e. of pi^ iron that is low in carbon. 

Whether the suggestions herein contained are plausible, I have to 
leave to those who have thorough practical as well as theoretical knowl¬ 
edge of the working of blast furnaces. In order to facilitate such inves¬ 
tigation I append a pro forma calculation, in which the deviations from 
customary reckonings are in conformity with my own interpretations. 
The pro-forma charge and its reactions are estimated on the basis of 

1,428’® lbs. of FegOa = 1,000 lbs. Fe. 
Total weight of air-blast to “ “ .=5:1 

“ “ “ carbon “ “ “ .= 8’®* : 10 
Percentage of carbon absorbed by the iron (Fe4C).= 5’®* % 

Calculation. 

5,000 lbs. of dry air (23 ^ 0:77 ^ N) yield. 1,150 lbs. O 
1,150 lbs. O change to COg by combining with. 431 lbs. C 

1,581 lbs. CO2 
1,581 lbs. CO2 change to CO by taking up. 431 lbs. C 

2,012 lbs. CO 
The change of 1,428® lbs. Fetg Ojg to 

Fe,2 O3 or Fe4 O requires. ^ = 0^ 
10 

The change of Fe40 to Fe4C re¬ 

quires.~ ^ ~ 
- 1,000 lbs. CO 

Excess.. 1,012 lbs. CO 

357-2 Ibs.O = change to. 982’® lbs. CO, 
16 

71’‘‘ lbs.O = 2 X 44 .. 39.2.7 Ujg. cOg 
16 

- - 1,375 lbs. CO2 
428*® lbs.O from ore. 
808’'* Ibs.C gasified (862 — 53® in the metal). 

5,000 lbs. of air from the blast. Nitrogen 3,850 lbs. 

6,237 lbs. Total gases escaping: 6,237 lbs. 

If 1,000 pounds of carbon and 600 lbs. of CaCOg had been used with the same 
quantity of air (5,000 lbs.), the proportions of Co and Cog would be: 

CO2 CO 

Derived from ore, as before.1,375 lbs. 
“ “ 600 lbs. CaCos.. 264 lbs, 

1,639 lbs. 
Derived from blast, as before. 1,012 lbs. 
1,000—862=138 lbs. C abstract 44 x 138 

12 
and produce therewith . 644 lbs. 
Composition of i N 58^ - 

gases at the > CO 2^ Total: 1,133 lbs. 1,656 lbs, 
furnace mouth,) COg 17!# —-- 

From the foregoing I draw- the follow-ing conclusions : 
Ist. The reduction and complete saturation with carbon of FcgO, re¬ 

quires theoretically one pound of CO for each pound of Fe, and that of 
Fes04 : one-twelfth less. 

2d. The proportion of the quantity of CO that is required for act^l 
carburizatmn increases much more rapidly with the degree of saturation 
than the theoretical proportion. 

3d. The more completely the reducing ore becomes carburized the less 
heat is required for its fusion; in other w-ords, 75 pounds of Fe and 30*36 
pounds of FeC ( = 105-36 pounds of Fe4C) require less heat for fusion 
than 100 pounds of Fe, Fe ,C, FegC, etc. 

It may also be interesting to compare the results of the above pro-forma 
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calculation with those that are obtained with the same quantities by cal¬ 
culating the re-actions in accordance with tlie formula : 

2Fe20s + 3C — 4Fe + 3CO2 
4Fe + 1C = Fe 4C. 

431 lbs. C combine with 1,150 lbs. O to 1,581 lbs. CO2. 
216*’ ‘‘ “ “ “ “ “ “ “ 795 “ “ to 1,012 lbs. CO. 

Which leaves. 786 “ “ 
160’’ lbs. C combine with 428‘* lbs. O from 

the ore to.... . 589 “ “ 
- -= 1,375 lbs. CO2. 
808-^ lbs. C. 
428*® lbs. 0 from the ore. 
5,000 lbs. blast. 3,850 lbs. N. 

6,237 lbs. Total of gases: 6,237 lbs. 

With 1,000 lbs. of carbon and 600 lbs. CaCOa. 
431 lbs. C combine, as before, to.. 1,581 lbs. CO2. 
354*' “ “ *‘ (216*’ + 138).wit 1,301 ‘‘ “ to 1,&56 lbs. CO. 

Which leaves. 280 “ “ 
160*’ lbs. C combine with O from ore, as be¬ 

fore, to..,. 589 “ “ 
Derived from CaCOj. 264 “ “ 

-- 1,133 lbs. CO2. 
53*« lbs. C in the metal. 

1,000 lbs. 

It will be readily noticed that the ultimate results remain the same, 
whether the calculation is ba.sed on the re-actions of mFcgOg, with nCO, 
or with nC, but that the primary, as well as tlie intermediate, results 
differ materially. 

The salient features are: In the first case, it has to be assumed that 
nearly the whole of the fuel carbon changi*s to CO, that about one-half 
of the latter becomes utilized, and that all of the escaping CO. (barring 
that of the limestone, which was purposly left out in the first example of 
each kind) is produced by substitution, or, as it may be called in this 
case, from “secondary” reactions; in the second case, it has to be assumed 
that a much smaller quantity of CO is produced, the whole of which 
esc'apes unutilized, and that a considerable quantity of CO* that has been 
produced at the tuyeres—i. e., by synthetical or “ primary ” re-action— 
shall escape from the furnace without having performed any chemical 
work, and that is an impossibility. 

Hoboken, February 17, 1890. 

PALENQUE, THE AMERICAN POMPEH. 

Without doubt the buried city of Palenque is the most interesting ruin 
in America, if not in the world. The very race and language of the 
prople who built it are lost, and no one has yet interpretated the curious 
hieroglyphics wliich cover its massive walls. Here are ruins showing a 
degree of engineering skill which closely resembles that of the ancient 
Egyptians. Perhaps the strangest tiling connected w’ith this extraordi¬ 
nary place is the fact that antiquarians and Egyptologists have never 
investigated these ruins or sought to interpret these numerous graven 
records of a great, though long-forgotten, race. 

Among the most interesting and extensive ruins of the cities of those 
mysterious races who antedate the Spanish invasion of Central America, 
and whose history is carved in the symbols of an unknown tongue on 
many tablets and'monuments of stone, are those of Palenque, which is 
on the ninety-second meridian west of Greenwich and in about 17 degrees 
29 minutes north latitude, in Chiapas, on the border lands of old Mexico 
and Yucatan. 

Palenque was visited by nearly a half-score of travelers before its ex¬ 
ploration imder competent direction w’as attempted in 1840 by Stephens 
and Catherwood. But they reached the site at the beginning of the 
rainy season, at the end of a journej* of extraordinary difficulty, full of 
hardship and disaster, and conducted their researches under quite as dis¬ 
couraging conditions as did any of their predecessors. Since then there 
has b^n no effort wliatever to bring to light the archaeological riches of 
this wonderful ruin. 

The work of exploration was done with extraordinary intelligence and 
thoroughness under the circumstances, and a wise discretion was un¬ 
doubtedly exercised in the selection of the subjects for description and 
illustration, but the explorers turned away at last with hearts full of re¬ 
gret over their inability to lay bare more than the most prominent and 
easiest accessible features of the vast monumental piles that form the 
ruins of what must once have been the centre of a dense and intelligent, 
if even a morally hopeless, degenerate population. Stephens says : “ We 
w’ere exceedingly anxious to make excavations, clear out the mass cf 
rubbish. «nd lay the whole platform bare, but this was impossible. It is 
probably naved with stones or cement, and from the profasion of orna¬ 
ment in other parts there is reason to believe that many curious and in¬ 
teresting specimens may be brought to light. This agreeable work is left 
for the future traveler, who may go there better prepared with men and 
materials and with more knowledge of what he has to encounter.” 

Palenque was accidentally stumbled upon by a party of Spaniards who 
were traveling in the interior of Mexico in 1750. They had wandered in 
search of things new and strange, into the region north of Chiapas, when 
they all at once found in the midst of a va-st solitude ancient stone build¬ 
ings. the remains of a vast city, still embracing from eighteen to twenty- 
four miles in extent, and known to the Indians by the name Casas ^e 
Piedras. The Indians themselves could give no account of its origin. To 
this day it is not known by what name it was called, and the name given 
to it, Palenque. is taken from the village near which the ruins stand. 
Two exploring parties sent out by Spain, one under Capt. Del Rio in 1787, 
the other under Capt. Duplaix in le05-6-7, made reports upon the 
Palenque mins, which reports were published in 1822 and 1835, respec¬ 
tively, too long after the work of exploration to accomplish any de¬ 
sirable result. 

When visited by the American explorers the ruins were overgrown with 
BO dense a forest of gigantic trees and tangled undergrowth that a person 
ten yards distant in any direction could not be seen. And having no axes 
or shovels or spades, but only the machete—a short, broad-bladed sword 
of the Indians—with which to clear away this accumulation of centuries 
of luxuriant vegetable growth, but little, compared with the entire task, 
could be accomplished. 

Fine buildings, constmeted of stone, with a mortar of lime and sand, 
were found here, the outer walls of which were covered with stucco and 
painted. The principal of these stmetures was the so-called palace. It 
faces the east and measures 228 feet front by 180 feet deep. It stands on 
an artificial elevation 40 feet high, 310 feet in front and rear, and 260 feet 
on each side. This elevation was originally faced with stone, but the 
crowding vegetation has left naught but the foundations standing. The 
palace is not more than 25 feet high, but it is rendered very imposing by 
a broad projecting cornice of stone. The front is pierced by 14 arched 
doorways, about nine feet wide each, and the intervening piers are be¬ 
tween SIX and seven feet wide. The piers which remain standing are 
ornamented with figures in bas-relief and with intaglio inscriptions in 
hieroglyphics. In some of these the remains of red, blue, yellow, black, 
and white pigments were discovered. The figures, usually drawn or en¬ 
graved in profile, are of persons, male and female, in attitudes of worship 
generally, but always in posture of worship, clad fantastically and orna¬ 
mented with indescribable head-dresses, necklaces, and jeweled regalia. 
Every tablet contains an inscription in symbols of the forgotten tongue, 
which, if it could be read, would probably tell the history of the picture. 
The palace was divided and partitioned by interior walls of masonry into 
a multiplicity of small rooms opening upon interior courts, of which 
there were four. In one of the rooms was an elaborately carved altar of 
stone; in another there were sculptured tablets; and on the east and west 
sides of a court 80 X 70 feet in area, in the northeast quarter of the jialace, 
were large tablets of hieroglphics, colossal figures in relief, and smaller 
figures cf females, richly robed and ornamented, but crouching in atti¬ 
tudes expressive of fear and terror. 

Adjoining the palace on the southeast comer is a structure standing on 
a pyramid 110 feet high on the slope. It is 76 feet long and 25 feet deep 
and about 30 feet high. It has five doorways and six piere, all standing, 
topped by a wide comice of stone, with a roof that is snaped much like a 
mansard roof of recent architectural design. The whole front is richly 
ornamented in stucco, and the comer piers are covered with hieroglyphics, 
each containing ninety-six squares. On the interior walls are three 
tables of hieroglyphic inscriptions carved in symmetrical lines out of 
stone. One was only about half finished when the work was arrested 
forever by the unknown catastiophe that came “like a thief in the night” 
and obliterated the race of builders and all knowledge of their literature. 
The solution of these inscriptions would in all probability shed the light of 
tmth upon the dark mystery of the origin and history of the ruins and 
their builders, and might reveal things that are more interesting and 
important from an ethnic point of view than the discoveries at Her¬ 
culaneum and Pompeii. The hieroglyphics are of a similar character to 
those found at Copan and Quirigua, indicating that they were engraved 
by the same race of people. 

Remains of an aqueduct by which the city was supplied with water 
from a stream close by adjoin this min, and further on is a broken stone 
terrace, about 60 feet on the slope, with a level esplanade from which 
rises another pyramid, now overgrown with trees. It is 134 feet high on 
the slope, and on its summit is another stone building 50 feet wide and 31 
feet deep, having three square doorways in front, but no other openings. 
The building faces the south, contains thiee chambers within eacn other, 
and sculptured ornaments and hieroglyphics inside and out. In the inner 
chamber there is an altar, and over the altar on the wall a remarkable 
sculpture in bas relief. Central in the picture is a richly-carved cross, a 
very significant figure in this place, surmounted by an apparently deified 
bird. On either side of the cross are a man and woman standing in the 
attitude of offering sacrifice to the bird deity, A tablet containing over a 
hundred hieroglyphic inscriptions occupies a third of the space cn the 
left, and undoubtedly relates to the graven picture. The remaining 
buildings are similar in character to those which have been described. 
And in the dense forest that has overgrown the site of the 
ancient city are hidden deep from the gaze of man as many 
and as important objects of aichseological interest as any that have yet 
been disclosed. But one statue was discovered—that of a female figure, 
10 feet 6 inches high, and more resembling Egyptian portrait statuary 
than anything else discovered in this new “ Old World.” But it is a suf¬ 
ficient promise of other statues and monuments in the depths of the for¬ 
ests round about. M^here these great monolithic idols came from, how 
they were taken from the quarry, how transported and erected, with 
what instruments they were sculptured, and the thousand collat(*ral and 
connected questions relating to the designers and builders of the massive 
structures round about, are questions of the keenest interest that call 
louder for solution than any other unsolved problem of history, and are 
yet hidden in the depths of the forest that year by year are deepening the 
oblivion in which they will be eventually forever lost past all human 
power of resurrection. Unless the probe of science be soon applied, these 
treasures of antiquity will slip forever from the grasp of civilization. 

Ba«ic Lining for Bessemer Converters.—The Pottstown Iron Com¬ 
pany, of Pottstown, Pa., have acquired the patent for the United States, 
for the basic lining for Bessemer converters invented by Ernest Bertrand, 
of Kladno, Bohemia, The method is somewhat similar to what has been 
done with acid lining, viz., to grind the material, in this case dolomite or 
limestone; mix it with water, and with or without an adhesive substance, 
like molasses, form it into bricks. The latter are burnt at a white heat 
for about 48 hours in a kiln. These burned bricks are again ground and 
mixed with 10 to 12 per cent, of tar, the product being used to ram up in 
the converter. Bertrand claims that the preparatory grinding of the 
stone into brick, the baking of the latter and grinding the burned brick, 
yield a product more homogeneous than can ever be obtained frem the 
cupola or kiln-burned dolomite. He claims, too, greater accuracy of 
material, because there is always a loss of the fine stuff which must be 
thrown away because it cannot be freed from cinder. 
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THE ENQINEEBINH A8S0CIATI0H OF THE SOUTHWEST. BOOKS BEOEIVED. 

Name of Company. 

Tho i ii HA 1-1 * lUMadlMf book* for aotico, will pabllBkera, for their ow* Mkeaadfor that of book 
The Ass^iation met m legmar monthly session at the Y. M. C. A. beyers, irlre the retail pricel Theee aotlces do mot lapereede rerlew la aaother page 

Building, Nashville, Tenn., on Thursday evening. Feb. 13th, with about of the Joaraal.! 

thirty in attendance. In the al^nce of President John MacLei^, of 4 Handbook of Enpine and Boiler Trials and of the Indicator and Prony 
^uisville, the mating was called to order by First Vice President W. F. Brake.—By R. H. Thurston, Dr. Eng. Director of Sibley College, Cornell 
luster, ot Nashville, who called to the chair Maj. E. C. Lewis, of Syca- University. Published by John Wiley & Sons, New York, 1890. Pages 514 
more, Tenn., who presided during the meeting. and Index. Illustrated. Price, 

Mr. Berrien L. Blackie, of Nashville, was elected as member, and 
Me^rs. Alfred Hume. J. Price Jackson and l^ler Calhoun, of Nashville, - ; — - 

meSftaMn riw mVIBilTOS PAID BT Mmsa TOmillEa DDBISO JABDABI AHD SISOB 

members, the poUcy of deferring for the present the furnishing of per- JAMUABi ibt, 1890. 
manent quarters for the association be adopted, and the amount of 
money thus saved be added to the fund for printing, in order that a 
larger number of papers than otherwise might be printed for 
distribution among the membei’ship. The recommendation received the 
general support of the resident members, and will, without question, be j i 'I 1 

adopted. In accordance therewith Mr. W. C. Smith, Chairman of Stand- 
^OTUinitt^e on Kooms and Library, roportt^d that he had secuiedfrom calliope, Col. 10,000. 10,000 Kearsarge, Mich.> lOO.OOOi 100,000 

the proprietor of the previously adopted quarters in Baxter Court, Nash- Calumet & Hecla, Mich.; 50o,»io0j 500,000 Mammoth, Utah.; lo.oool 10,000 
ville, the privilege of release from the lease contract. In keeping w-ith Cons. Cal. & Va., Nev..; 51,000 54,000 iMontana Ltd., Mont.... 

the above idea of rendering the work of the association ^ valuable as 'oSK,''utah.’.Tsiow' Tsiooo 
possible to the non-resident membership, it was decided to hold about one Don Enrique, Mex.i 3,000 3,ooo iPuzzler, Col . 2,500' 2,500 
regular meeting in three at such points outside of Nashville as would Franklin, Mich.j 80,000 80,000 iTamarack, Mich. 120,000, 120 000 
accommodate in succession the membership in the several localities. As- -^'- ■ „, ' - — —■ 
Kentucky contains nearly as many members as Tennessee, the fiist 
outside meeting will probably lie held at Louisville. PATBHTB HBAHTED BY THE DHITBD STATES FATENP OFFICE. 

Applications for membership were received from Messrs. Charles O. - 
Bradford, New Albany, Ind.; James A. Fairleigh, Chattanooga, Tenn.; The following is a list of the ^tents relating to mining, metallurgy, and kindred 
Bernard A. Wood, Columbia, Tenn.; William Walker, Birmingham, subjects, issued by the United States Patent Office. 
Ala., and Thomas Sharpe, Nashville, Tenn. The executive committee Tuesday, February 18. 1890. 
also reported back favorably the resolutions calling for the appointment 421.378. Rotative Fire-Grate. Henry Bom, Cleveland, Ohio. 
of a siiecial committee oh “Highwav Reform,” and the resolutions will !21,^2. Lubricating Device. Henry W. Caldwell, Chicago, HI. . u 
iinvAi .rri lwv,..o H.A, .AAAVA A1.0VAAUA.1V/AAE1 Au ^21,386. RailwaySpikc James Churchyard, Brooklyn, N. Y., Assignor of one-half 
now go betoie the membership for letter ballot. to Charles F. Quincy, Boston, Mass. 

President MacLeod transmitted to the association for Mr. Charles Mac- 421,389. Sight Feed Lubncator. Warren H. Craig, Lawrence, Mass, 
donald of the Union Bridge Company, large photographs of the Hudson *21,m Conduit for Electric Iteilways. Patrick H. Griffin, Buffalo, N. Y. 

River Cantilever Bridge at Poughkeepsie, N. Y., and of the Niagara Can- taiilll; Steans ter sfpiS^'iefs^d ah^^^ I McCarten, Kan- 
tilever Bridge and the Hawksbury Bridge, near Sydney, Australia. sas City, Kans., and Frank C. McNally, Kansas City, Mo. 

A paper on “ The New- Passenger Incline Railw-ay on Cameron Hill, 421,427. CarReservolr Relief-Valve for Air Brakes. Har ey S. Park, Chic^, Ill.. 
Chattai^iga. T«nn. ” was read by Mr. Linn White of that city. The in- Assignor to the Westmghouse Air Brake company, AUegheny County, 

dine described was de.-iigned by and built under the direction of Messrs. 421.432, Dumping Car. Charles W. Raymond, Dayton, Ohio 
Guild & White, civil and mining engineers of Chattanooga, for 421,463. Automatic Cut-off Valve. Charles W. Tremain, Portland, Oregon, Assignor 

the Cliattauooga Water and Power Company, and was open^ for 421.456. RaUway Rafl'joffir KrU.“vSaXAl& 
tramc on October 10th, 1889. The inchne comprises a double third to William T. Mayer, same place. 
track line of three rails with a fourth rail at the center passing point, 421,459. CarCquffiing. Fred. Wendt and Albert C. Wendt, Marshfield, Wis. 
I'liG rtf ippHTip iQ 1 fppf viQP ^00 f^pf" niflYiTYintii m iypy* 421»4t>4. El6ctric KkRirwRy Orf* H6rl)©rt C* Wirt> oostoD* Mass* 
me lengui 01 incline 18 1,490 leet, use dUU teet, maximum grade dl per 421468. Tripod for Rock Drills. Walter H. Adams, Stamford, Conn. 
cent, nimimum grade 1 per cent., average grade20 percent., at which in- 421,473. Gas Engine. Harrison J. Baker, Chicago, Ill., Assignor to the Electro- 
clination the car floors and seats are built to be level. The cars, two in Carbon Motor Company of Illinois. 
number art* attached bv iienns nent irriiis to oooosite sides of a 1 -inch 421,474. Gas Engine. John C, Beekfeld and Albert Schmid, Allegheny, Pa.. 

t 1, permanent grips to opposite sides 01 a l-incn 4.^4 4^g Driving Mechanism for Motor Cars. John C. Beckfeld and Robert Sieg- 
hauhng cable that passes through the dnving machinery at the fried, Allegheny, Pa.,8aid Sierfried Assignor to Albert Schmid, same place, 
top of the incline, which is reversed at the end of every trip, 421,481. Crushing and Grinding Mill. Thomas C. Cadwgan^ Springfield, O. 
The alignment is straight except for 100 feet of 6 degrees and *21,483. Artificial^Stone Block Pavement, Ed wart Dart, Is ey^or^N. Y. 
4(1 ../.a ika _* 421,48o. Journal Box for Car Axles. W illiam O. Dunbar, Altoona, Pa. 

A 1 curv e (tiscending), und 150 feet of 421 456. Well Boring Apparatus. Lawrence V, Elder, New Orleans, Lfu 
10 degree curve to right. The gauge of the track is four feet; length of 421,490. Rock Drill. Joseph O. Githens, New York, N. Y., Assignor to the Rand 
ties for double track, 12 feet. The rails are laid directly on stringers seven .. t koa>-ai- x- . x- 
iuches by 13 mches, 16 tot long, bolted to top of Ura in order to give Y aS"! to“tote 
room for the cable conduit on those iiortions of the line which occupy 421,517. Drilling Machine. Francis H. Richards, Hartford, Conn. Assignor to Eck- 
city streets. The cars have a seating capacity of 30 passengers and are ley B. Cox. Drifton. Pa. 

25,060 Homestake, Dak.; 12,500 
190,000 llron Mountain, Mont.,.' ^,000| 
10,000'Kearsarge, Mich.> 100,000 

500,000 iMammotK Ui^h.; 10,000! 
54,000 iMontana Ltd., Mont.... 60,666; 
15,000 iNapa, Ual. 20,0u0 
37,500 'Ontario, Utah. 75.000 
^000 i Puzzler, Col . 2,500' 

80,000 ITamarack, Mich . 120,000, 

PATBHTB HEAHTED BY THE DHITEl) STATES FATENI OFFICE. 

The following is a list of the patents relating to mining, metallurgy, and kindred 

, Assignor of one-haU 

ley B. Cox, Drifton, Pa. 
stonnAfl at anv iwiint of tho linp hv pWtric tsiwnalss from thp pondiipfor to 421,539. Anti-Friction Hub. Charles J. Applequist, piendale, (Dak. Ter.,) N. D. stoppea at any iKunt or tne line oy electric signals trom tne conaucwi to 421545. Key Rail Joint. Robert A. Brogan, Osage Mission, Kans. 
the engineer at tlie upper station. The electric signals are trans- 421,560. Artificial Stone Block Pavement. Edward Daft, New York. N. Y.. Assignor 
mitted through overhead wires w-ith which connectiou is maintained to Franklin Haines, same place. 
with t)ip paru )iv travplino- trollPYs nroippfirur from thp too of 421,571. Pulverizing Apparatus. Herman Hcrz and Bernard lerfioth,Denver, Colo., witii tne cars uy traveling trolleys projectmg irom me top OI Assignors of swen-sixteenths to Eugene Croff. same place. 
cars. To insure the prompt .starting of a desceiidmg car that may have 421,583. Coke Oven. Isaac N Knapp. Paterson, N. J., Assignor to the United Gas 
been stopiie 
“ tail cable’ 

led on the nearly level portion of the line, a three quarter inch Improvement Company, Pliiladelphia, Pa. 
' imssps from pndi ciir to thp foot of thp indinp nroiiTid tiip 421,587. Apparatus for Transmission of Power. Ot-o, l^rell, St. Petersburg, Russia* 

I 1 ..bT,« * *I root oi me mcime, arouna tne Furnace Mouth Lining. Ben. B. Lamprey and Almon C. Bug%e. Lake 
tension sheaves and leturns to the other cars, the cars bemg thus Village, N. H., Assignors to the Lamprey Manufacturing Company, 
attaclied to an endless cable whose direction of motion is reversed after same plaece. 
every trip. The slack of the cable is taken up by the movable tension 421,589. Furnace. William Lawrie and John McMillan^etroli^OntariOjCana^ 
carrinirp^at tbp foot of thp indinP which work« n Jninat atiff anrincra in ... Assignor, by mesne ass^nments tO John McMll^ 

down a “ V” shaped grip onto the rail-head. This brake has repeatedly 421,612, Chuck for I^k Drills. Addison O. Rand, >ew York. N. Y., Assignor to 

held the cars motionless on the steepest portion of the incline. To guard 434 ^,6. ^ Addison l\”?^^!NeWork, N. Y., Assignor to the Rand Drill 
against the dangers due to jiossible ** over-winding the upper extension Company, same place, 
of each track terminates ill a level piece of track, the upper end of which 4*21,6*25, Roll. Williams. Sims, Pittstog. Pa. 
delivers off the ends of the rails onto level ground, from whicli the cars *2** ^fttsbura* Brake Apparatus. Henry H. \V cstinghouse. 

cannot return to the rails unaided. 421,612, Hydrocarbon Burne *. John Wilson, New York, and Allan Mason, Brook- 
Mi*. Wliite’s paper, with the drawings, will doubtless be printed in full lyn, Assignor to Herbert H. Sanderson, trustee. New York, N. Y. 

Hv tliP 51^ 'iri 421»645» DunipiD^ Oftr. JfliDCS W • Alfred^ Jjcwiston, Pr« 
Oy me association at an early uau. au * xr * 4*21,657. Rotary jW William F, Bowers. San Francisco, Cal. 

Tlie discu-ssioii of this paper occupied so much time that Mr. C. A. 421664. Car Brake. Wiiliam Brunquest, Menominee, Mich. 
Locke requested that his paper on the “ Government Survey of the Lower 42l,67i. Support for Trolley Wires. John H. Cunningham, Chelsea, Mas^ 
Oil 111 *1 ml Ri v''f*r miiirtnpfi ii nf*!! ^Iip *iiTippt'iTio* 42l«CTd« 0ftr Plftt© for RsilroRd Rftil Pics* TnomRS A DRV^icSy N cw i orK^ N • i * 
Lumoenana itivtr, oc pootponeu until me Jiaicii meeting. 421,6k. Friction Clutch. Henry J. Gilbert, Saginaw, Mich. 

———————— 421,7*28. Rotating Steam Engine. Paul Kircholt, Mittweida, Saxony, Germany. 
■-   421,753. Ex^osive Compocrnff^^enry Orth, Washington, D. C., administrator of 

Production of Gtold in Queensland, Australia.—The production of 421,769. Railroad Track and Tie. Peter Semoniu, Evansville, Ind., Assignor to Peter 
,old in Queensland for the past year is estimated to have been 738,000 Semonin, Jr., Memphis, Tenn. x/ • . • * x , 

mces, against 482,000 ouncei in 1^8. This increase of more than 53 per *21-'®- ® 
cut. is mainly due to the large production of the Mount Morgan mine. 421,786. Spirit L^eL Justus A. Traut, New Britain, Conn., Assignor to the Stanley 

Rule and Level Company, same pmce. 
Electrical Undergpround Railway in London.—Experimental trials 421,790. Electric Motor. Phillip & Walsh, Philadelphia, Pa , Assignor to Charles 

iMve teen made on Southwark SuWay with the electric locomotive, PufVeri^wlndPtilte William J. Boland. Chicago, Ill. 
by which this new underground line is to be worked, and highly satis 42L8I3. Portable Railway. Andrew Bryson, Jr., and Cornriius Tiers, New York, 
Iactory results are said to have been obtained. With a train of three ’ ' - N. Y. ^ n tv..a u n 
carnages, conveying 100 persons, the maximum load to be carried by any 4|L|0. Rail fw Wajs^^ Jote jiLws"*?* Inkis. Iowa, 
tram when the line is open for traffic, a speed of 20 miles an aay Elevator. Cyrus Chambers, Jr.. Philadelphia, Pa,. Assignor to the 
hour was obtained, and the locomotive alone ran at a speed of 30 miles an ’ ' Chambers Brothers Compemy, same place. „ . 
hour. It is possible before the subwajf is formally opened for traffic in 421,867. 
the spring that further improvements in the eleotrical plant may be made, 424 oei. Ev^rati^ Pm, Joseph M. Duncan, Silver Springs, N. Y., Assignor to the 
by which the speed may be still furthei increased. ’ ' Duncan ^it Compiany. same place. 
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PEB80H&L. 

Mr. A. G. Menocal, U. S. N., Engineer-in-Chief 
of the Nicaragua Canal Company, has returned to 
New York from Greytown, Nicaragua. 

The bi-centenary of the Hamburg Mathematical 
Society was celebrated in Hamburg on February 
15th. ’ Emperor William sent a message of con¬ 
gratulations. Newton, Herschel, Liebnitz and 
Gauss were once members of this society. 

Dr. E. D. Peters, the well known metallurmst, 
has completed his contract with the Canadian Cop¬ 
per Company at Sudbury. Ontario, and has re¬ 
turned to his home at Dorchester (Boston), Mass., 
intending to again take up his consulting business 
as usual. He is about to leave for Arizona, but 
only on a temporary trip. 

The sum of $5,000, one-half of the income of 
which to be paid yearly for the support of some 
student whose father has worked in or been con¬ 
nected with mining operations in the t^per 
Peninsula has been donated to the Calumet, Mich., 
Mining ^hool by Mr. Norrie of this city. The 
faculty to choose the person who shall be entitled 
to the scholarship. 

Mr. Arnold Jones, manager of the Cassel Gold 
Extracting Company, of (Glasgow, Scotland, and 
Dr. Henry Liepmann, of London, representing the 
same company, are in New York, on their return 
from Denver, where they have arranged for the 
erection of a small plant" for the treatment of re- 
fractorv gold ores by the Macarthur-Forrest pro¬ 
cess. which is ownea by the Cas.sel Company. 

El Minfvn an old established mining 
paper of the City of Mexico, has made its appear¬ 
ance in a new cover, the first number under the 
management of our valued correspondent, Mr. 
Richard E. Chism, M. E. The matter in Ei. Miitero 
is sound and sensible, as might lie expected, and 
altogether in accord with its appearance. We 
have no doubt the publication of fcl Mitu-ro under 
its new editor will w appreciated in all Mexican 
mining camps and elsewnere. 

The annual assay of the coinage of the various 
mints of the United States took place last 
week at the mint in Philadelphia. The Assay 
Commission comprises Senator John P. Jones, 
Representative E. H. Conger, Professor Stephen 
J. Young, Brunswick. Me.; Mr. William A. 
Sackett, Saratoga Springs, N. Y.; General 
William Lillv, Mauch Chunk, Pa.; Professor 
William W. Pblwell, University of Minnesota; Pro 
fessor Henry Mitchell, Roxbury, Mass.; General 
Francis A. Walker, Boston, Mass.; Professor Dan¬ 
iel W. Fisher, Hanover, Ind.; Mr. Byron Reed, 
Omaha, Neb.; Professor Thomas Price, San 
Francisco, Cal.; Mr. John J. Knox, New 
York; Mr. W. D. Wheeler, Montana; Profes¬ 
sor Geo. F. Barker, University of Pennsylvania, 
Prof. T. C. Mendenhall, Stmerintendent of (joast 
and Geodetic Survey; Mr. E. C. .Jewett, St. Louis, 
and the following ex-oflicio members: E. S. Lacey, 
Comptroller ot the Treasury, Judge William But¬ 
ler, of the United States District Court, and Prof. 
H. G. Torrey, of the As.say office. New York. 

The members of the Commission assembled at 
the mint on the 19th inst. in a room set apart for 
them. In the room were boxes of gold, silver and 
nickel coins, bearing tags showing the date and 
place of coin^e. There were specimen coins from 
the mints at Carson City, New Orleans, San Fran¬ 
cisco and Philadelphia* all being sent here for 
examination. 

The work of the Commissioners is with 
the sample coins preserved throughont the 
year. From every delivery of nickels, quar¬ 
ters, dollars and' gold pieces a sample is 
selected indiscriminately, placed in an envelope 
and dropped into what is called the pyx, a box kept 
for ♦^he purpose. The specimens tnus presented 
at the various mints are sent to Philadelphia at 
the end of the year and placed before the Assay 
Commission in order to see whether or not they 
come up to the required standard. 

Judge Butler was chosen as president of the 
Commission and committees on Assay, Counting 
and Weijfhing were selected. The coinage of the 
several mints were produced and the committees 
entered upon the work a.ssigned them. 

The National Electric Light Association met in 
convention on February 11th, in Kansas City. The 
delegates were welcomed by the Mayor of the city, 
Mr. J. J. Davenport, and invitations from tlie 
Commercial Club, Chicago, Milwaukee & St. Paul 
Railroad Company, Missouri and Kansas Tele¬ 
phone Company, and the Engineers’ Club were 
accepted. 

A report from the Committee on Abolition of 
Duty on Copper was presented, and from various 
other committees on the subjects named at the 
previons meeting. Papers were read by Mr. C. J. H. 
Woodbury,on Central Station Construction; by Mr. 
F E. Sickel, on the History and Theorv of the 
Steam Engine; by Mr. George H. Babcock,* on the 
Economic Generation of Steam; by Mr. C. J. Field, 
on a Recent Edison Central Station; by Professor 
Elihu Thomson, on Safety and Safety Devices in 
Electrical Installations, and many others. 

On the 14th, prior to the adjournment of the 

convention, the committee on nominations for 
officers for the ensuing year reported as follows: 

For President, M. J. Perry, of Providence, 
R. I. ; First Vice-President, E. A. Maher, 
Albany, N. Y.; Second Vice-President, C. 
L. Edgar, Boston ; Executive Committee, 
C. R. lluntlv, Buffalo, N. Y., chairman ; B. 
R. Weeks, Kansas Ci^; James E. English, 
New Haven, Conn.; J. J. Burleigh, Camden, N. J.; 
M. D. Law, Philadelphia; M. J. Francisco, Rut¬ 
land, V.; A. F. Mason, Boston; J. A. Seely, New 
York; H. K. Thurber, New York. 

Mr. Mason, of Boston, nominated E. R. Weeks 
for re election as president. Mr. DeCamp warmly 
seconded the nomination. Mr. Weeks, nowever, 
gracefully declined, and thanked the convention 
for the compliment. 

Upon motion the secretary was instructed to 
cast the ballot of the association for the officers as 
nominated. 

OBITUARY. 

Carl Halbergen, director of the great publishing 
house at Stuttgart, is dead. 

Augustus Pettibone, President of the Standard 
Consolidated mine of Bodie, died in San Francisco 
February 9th. 

Hugh W. Hughes, a prominent quarry owner of 
red slate, died at his residence, Granville, N. Y., 
on Saturday, February 8th. 

A dispatch from London announces the death of 
the Right Hon. Sir Louis Mallet, C. B., the well 
known authority on commercial treaties, and who 
was one of the bi-metallist members of the Royal 
Commission on Currency. 

William Jarvis McAlpine, past president and 
honorary member of the American Society of Civil 
Engineers, one of the most eminent civil engineers 
of his day, died on Sunday at his home in New 
Brighton, Staten Island. He was bom in New 
York in 1812, and was educated in the 
city schools. His first important work 
was on the Erie Canal. He had charge 
of the Eastern division of the canal until 
1846, when he was appointed chief engineer of the 
dry docks of the Brooklyn Navy Yard. Six 
years later he was elected State Engineer of 
New York. In 1854 he was appointed Rail¬ 
road Commissioner. He served two years. 
Later he was the president and chief engineer 
of the Erie Railroad for two years. In 1870 
the Emj)eror of Austria invited Mr. McAlpine 
to submit plans for improvements in the rapids 
of the Danube River. He was in compe¬ 
tition with foremost engineers of Europe, but 
his plans were accepted. He was the President 
of the American Society of Civil Engineers in 
1869-7(*. He was connected in one capacity or 
another with almost all the great engineering 
works on this continent during his active life. 
The water works of Chicago, Albany, and Toronto 
were constructed under his direction. He was 
chief engineer of the new bridge over Harlem 
River. He laid the foundations, and was for 
three years the general superintendent of con¬ 
struction at the present Capitol at Albany. He 
was the first American to be elected to honorary 
membership in the London Society of Civil En¬ 
gineers, and the society awarded him a gold medal 
for the best essay on an engineering subject. 
During his later life he published several treatises 
on engineering. He never accumulated wealth. 
He has been out of active life for only a few years. 

INDUSTRIAL' NOTES. 

The Rich Hill Iron Works at Rich Hill, Ind., 
has been refitted and extended. It was formerly 
known as the Rich Hill Foundry. 

Tracklaying on the South Atlantic & Ohio Rail¬ 
road is being pushed, and Big Stone Gap, Tenn., is 
expected to be reached in a very short time. 

The St. Louis Steel Foundry Company has been 
incorporated with a capital stock of $30,000. The 
incorporators are Henry Fuerbom, E. R. Fuer- 
born and William Fuerbom. 

Free sites for factories and other liberal induce¬ 
ments t» manufacturers are offered by the East 
Chattanooga Land Company, whose advertise¬ 
ment appears in another column. 

The Niles Tool Works, of Hamilton, O., have 
finished an immense armor-plate bending roll, 
weighing about 400,000 pounds, which is to be 
shipped to the Mare Island Navy Yard. Special 
cars have been built to carry it through to the 
Pacific. 

It is reported that a plant will be established on 
the land of the Pennsylvania Steel Company at 
Sparrow’s Point for the .constmction of steel 
steamships. Two vessels are to be immediately 
built, of a capacity of 3,000 tons each, to bring ore 
from Cuba. 

The Westphalian Mine Owners’ Protective As¬ 
sociation unanimously decided, at a meeting at 
Essen, to found an anti-strike insurance union 

with an initial capital of £60,000, the owners con¬ 
tributing in the proportion of a half-penny for 
each ton of coal produced in 1889. In the event of 
strikes they are to receive 18 pence compensation 
for every ton short of the average production. 

The Aerated Fuel Company has appointed the 
Gilbert & Barker Manufacturing Company general 
agents for the United States. The 25 years’ ex¬ 
perience of this company in the use of gas, both 
for lighting and for fuel purposes, qualifies it to in¬ 
stall the aerated system of burning oil in the most 
reliable and perfect manner, and it is so thor¬ 
oughly equipped that piping, air compressors, oil 
puinps, tankage and oil can be furnished at the 
shortest notice and in the best manner. 

Mr. Frank M. Gilley read a paper before the 
Boston Society of Arts on “ The Elect rical Purifi¬ 
cation of Sewage.” Mr. Gilley described the pro¬ 
cess used in England, and illustrated the method 
by experiment. The organic matter in the sewage 
is’ decomposed by the nascent oxygen and chlorine, 
and may be filtered out. The experimenter tells 
by the appearance of the liquid when to stop the 
current. The sewage is then filtered and allowed 
to run into the river. 

The following statement has been furnished to 
us by the Cassel Gold Extracting Company, of 
Glasgow, Scotland, of the result of treatment of 
100 tons (of 2,240 pounds) of auriferous pyrite ore 
at Ravenswood, Queensland, Australia, by tbe 
Macarthur-Forrest process, which is owned by the 
Cassel Company. Cost of the ore at lOs. per ton, £80; 
cyanide, labor, fuel and sundries £15s. per ton, £125; 
total, £20.5. Product of treatment, 115 ounces of 
gold and 134 ounces of silver; value, £48 ; leaving 
a net profit of £275 to the Cassel Company. The 
ore on the dump assays, before treatment, /'6 
pennyweights gold per ton, there was left in the 
tailings three pennyweights, making an extraction 
of 23 pennyweights per ton, or88}^ per cent. 

The Reading Iron Company, which made an as¬ 
signment la.st summer, has increased its capital 
from $3(X),000 to $1,000,(K)0. The company’s works 
in Reading, Pa., which a few months ago were 
deserted, are now in active operation, employing 
over 2,000 men. The capacity of the works baa 
been increased, and two keystone furnaces have 
been erected. It is estimated that the four fur¬ 
naces will be able to turn out 2,000 tons per week. 
The tube works, which are able to produce 4,()(K) 
tons weeklv, are now being run at almost their full 
capacity. The present directors of the company 
are: Austin Corbin, A. A. McLeod, Samuel Sey- 
fert and Geo. F. Baer. 

Official statistics give the following figures con¬ 
cerning the coin production of the various mints' 
for the month of January, 1890. The entire out¬ 
put of the Philadelphia Mint was: Double eagles, 
$624,800; eagles, $.569,800; standard silver dollars, 
$1,3.50,0()0; minor coins, consisting of 5-cent pieces 
and pennie8,'$128,680; total, $2,671,280. The number 
of pieces coined was as follows: Gold, 88,220; silver, 
1,3.%.000; nickels, 1,.509,400; pennies, 5,121.000; total, 
8,068,620. The San Francisco Mint coined $450,000, 
the New Orleans Mint $400,000, and the Carson 
City Mint $200,000, a total of $1,0.50,000, or less 
than .50 per cent, of the entire monthly output. 
All the i>cent pieces and all the pennies are made 
at Philadelphia, and during the year 1889 nearly 
(i,5,(X)0,000 or these minor coins were turned out. 

In the foundry department of the new works of 
the Westinghouse Air-Brake Company, at Wil- 
merding, 12 miles east of Pittsburg, a new process 
for molding iron castings will be put in ojTeration. 
The new foundry will probably be the most com¬ 
plete and most extensive in the United States. 

On each side of the cupulas, running the entire 
length of the foundry building, is a set of 
continuous tracks, with a turn-table at each 
end. Trucks attached to a continuous chain 
run on these tracks carrying the the molds 
past the [cupolas, where the molten metal is 
poured in, and then back to the cleaning room. 
In the cleaning room the casting, cooled by this 
time, is removed. The empty box keeps on going 
until it comes to its starting’ place, where it is re¬ 
placed by a new one. On each track 
156 trucks will be run, and each one 
will make a round in about five minutes. 

As there are two sets of trucks, one on each side 
of the cupolas, it will be possible to make 312 
castings every five minutes, or .3,744 an hour. The 
speed of the trucks is regulated only by the length 
of the time required for the castings to cool suffi¬ 
ciently to be removed. 

The right to build and use the continuous-mold- 
ding jirocess in America was purchased some time 
ago by the Westinghouse Company from the firm 
of Alley & McClellan, of Glasgow. A small plant, 
operated by hand, has been in use at the works of 
the company in Allegheny City for some time, and 
has proved very snccessful. 

00NTRACTIN& NOTES. 

The contract for the metal work for th« light¬ 
houses at Shark’s Fin shoal and Greenbury Point, 
Md., has been awarded to the Allentown'Rolling 
Mill Company, of Allentown, Pa., at $24,700. 
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The Chester Foundry and Machine Company, of 
Chester, Pa., have contracted to supply the Kinfr- 
sessing & Tinicum Meadow Company, of Philadel¬ 
phia, with two sets of centrifugal pumps, complete 
with engines, boilers, foundations, etc., guaran¬ 
teed to deliver not less than 24,000,000 U. S. gallons 
per 24 hours. 

This machinery forms part of an extensive plan 
to reclaim valuable meadow lands adjacent to 
Philadelphia, which are now hooded at certain 
seasons, and at some high tides. Embankments 
are to be erected and a system ofl canals dug and 
and the water led to a central reservoir, from 
which it will be pumped into the Delawore. 

M. T. Davidson, the well known manufacturer 
of steam pumping engines, of 77 Liberty street. 
New York City, has been awarded the contract 
for section 5 of the Brooklyn Aqueduct extension. 
His bid of $76,400 was the lowest, being about 
ten thousand dollars le.ss than the next bidder. 
The work calls for the erection of four horizontal 
engines at Milburn Pumping Station. 

Mr. Davidson has previously furnished the city 
nine of his pumping engines. 

The pumping engines propo.sed by Mr. Davidson 
are of his triple expansive type, patented in 1888, 
and one of which type has been running at the 
Jamaica station for nearly one year, at the unpre¬ 
cedented piston speed in a direct acting pump- 
i ng engine, of 200 feet per minuite. 

This triple expansion 5,000,000 gallon M. T. 
Davidson engine at speed named, works so 
quietly and smoothly as not to lie heard at six 
a short distance. 

MACHINERY AND SUPPLIES WANTED AT HOME 

AND ABROAD. 

If any one wanting Machinery or Supplies of 

any kind will notify the “ Engineering and Min¬ 

ing Journal " of what he needs, his >* Want ” will 

be published in this column. 

Any manufacturer or dealer wishing to com. 

munic Ue with the parties whose wants are given 

n this column can obtain their addresses from 

this office 

No charge will be made for these services. 

We also offer our services to foreign correspond- 

rnts who desire to purchase American goods, and 

shall be pleased to furnish them information con- 

cerning American goods of any kind, and forward 

them catalogues and discounts of manufacturers 

in each line, thus enabling the purchaser to select 

the most suitable articles before ordering. 

These services are rendered gratuitously in the 

interest of the subscribers and advertisers; the 

proprietors of the Engineering and Mining 

Journal ” are not brokers or exporters, nor have 

they any pecuniary interest ir. buying or selling 

goods of any kind. 

OOODS WANTED AT HOME. 

591. Ice machine with a capacity of 10 tons per 
day. West Virginia. 

595. Wfod-working machinery for making 
doors, sash and blinds of every description. Ten- 
ne.ssee. 

590. Machinery for manufacturing Portland 
cement; complete outfit, California. 

597. Machinery for manufacturing brick. 
Georgia. 

598. Boiler and engine about 25 or :10 horse 
power for brick plant. Georgia. 

599. Machinery for an oil mill. South Ca¬ 
rolina. 

000. Machinery for roller Hour mill with a 
capacity of .50 bbls. per 24 hours. North Carolina. 

001. Flour machinery. Complete outfit for mill 
with a capacity of 75 bbls. per nay. 

Also machinery for corn mill with a capacity of 
50 bushels per hour. Kentucky. 

002. Machinery for manufacturing brick. Ten¬ 
nessee. 

003. Ice plant with a capacity of live tons. 
Tennessee. 

001. Coalmining machinery run by electricity. 
Tennessee, 

005. Gas coal .slackj coarse, at mines, via Phila¬ 
delphia & Reading Railroad; 1,000 tons bituminous 
slack, tine and coarse; 1,000 tons Clearfield and 
Allegheny, and 1^000 tons red ash Buckwheat 
coal, anthracite. Philadelphia, Pa. 

000. Flour mill machinery, short roller system, 
Kentucky. 

007. Tools for boiler shop. Georgia. 

008. Steel rails, ten miles 30-lb. steel rails. 
Texas 

009. Boiler, 4 H. P., horizontal. North Caro¬ 
lina. 

010. Engine, 6 H. P., horizoiual. North Caro¬ 
lina. 

Oil. Machinery of suflicient capacity to drive a 
a sharpie 20x30 ft., drawing 20 in. of water when 
loaded. North Carolina. 

012. Tire bender, felloe cut-off and boring ma; 
chine, and tire setter and cooler. North Caro¬ 
lina. 

013. Brayton petroleum engine. Texas. 
014. Cotton mill machinery. Three 70 spindle 

gin stands; one steam press; one section blower 
and distributor; cotton seed conveyor. Texas. 

015. Corn mill, with a capacity of 25 or 30 
bushels per hour, Texas. 

010. Gas pipe for conducting natural gas a 
distance of seven miles; prices andfull particulars. 
Texas. 

AMERICAN GOODS WANTED ABROAD. 

514. Agency wanted for mining and other ma¬ 
chinery. South Africa. 

500. Box shooks (Oregon or sugar pine not 
wanted); sizes of ends, sides, tops and bottoms on 
application. 1,0(X) boxes 18^xl2x9W; 500 boxes, 
19^x13^x10)^; 300 boxes, 21)^xl2)^x9X. Australia. 

570. Boxes, 19x11)^x11)^; quotations, per 1,0(K); 
boxes, 10x.5xl0, ll)^x6xll)^, 12x6)^xl2, 14)^x6^x 
14)^, quotations, per 100 gross lots. Australia. 

573. Gas machines: catalogues and full particu¬ 
lars; agency if obtainable. Australia. 

593. Agency for coal mining machinery. West¬ 
phalia, Germany. 

GENERAL MININO NEWS. 

A meteorite of special interest to chemists has 
been examined by M. Stanislas Meunier, It fell 
at Migheni, in Russia, on June 9, 1889; and it was 
evident, from a cursory inspection, that it was of 
a carbonaceous nature. In external appear¬ 
ance, as stated in Natvre, it exhibited 
a deep greenish-black color, relieved by numer¬ 
ous smml brilliant white crystals. The sur¬ 
face was considerably wrinkled, and blown out 
into swellings. The material was very friable, 
and readily soiled the fingers. A section under the 
miscroscope was observed to consist lareeiy of 
opaque matter interspersed with crystals of a 
magnesian pyroxene and peridote. Fine particles 
of metallic iron and nickelirerous iron were readily 
collected by a magnet from the powdered rock, 
having all the characteristics of meteoric iron. 
The density of the meteorite was not very high, 
2‘495. About 85 percent, of the rock was found to 
be attacked by acids, the portion so attacked be¬ 
ing shown by analysis to consist mainly of a sili¬ 
cate of magnesium and iron having the com¬ 
position of peridote. On the remaining 15 per 
cent, being heated in a current of dry oxygen 
gas, it readily took fire and burnt brilliantly. 
The products of combustion, which were allowed 
to pass through the usual absorption tubes con¬ 
taining pumice and suiphuric acid and potash, 
showed tnat the meteorite contained nearly five 
per cent, of organic matter. In order to obtain 
some idea as ts the nature of the carbonaceous sub¬ 
stance present,a quantity of the rock was powdered 
and then digested with alcohol. On evaporation 
the alcoholic extract yielded a bright yellow resin‘ 
which was readQy precipitated from the alcoholic 
solution by water, and much resembled the 
kabaite of Wehler. The most curious chemical 
properties of the meteorite, however, are exhibited 
with a coid aqueous extract of the powdered rock. 
The fiitered liquid is quite colorless, but exhales a 
faint odor due to organic salt which carbonizes 
on evaporation to dryness, and may be 
burnt upon platinum foil. The aqueous 
extract further contains nearly two per cent, of 
mineral matter possessing properties of a novel 
character. Barium chloride solution gives a heavy 
white precipitate, which, however, is not barium 
sulphate. Silver nitrate ^ives a voluminous 
curdy reddish-violet precipitate, reminding 
one of silver chromate, but of quite a distinct 
and peculiar tint, and which blackens 
in a very few minutes in daylight. The substance 
which exhibit these reactions is unchanged by 
evaporation to dryness and ignition to redness, 
reauily dissolving in water again on cooling, 
and giving the above reactions. The silver- 
nitrate precipitate, when allowed to stand 
for .some time undisturbed in the liquid, 
becomes converted into colorless but brilliantly 
refractive crystals, which polarize brightly be 
tween crossed nicols under the microscope, and 
which are insoluble in boiling water. The proper¬ 
ties of this new substance contained in the water 
extract appear to approximate most closely to 
those of certain metallic tellurates, but the new 
compound appears also to differ in certain respects 
from those terrestrial salts. 

The importance of the coal industry in Cape 
Breton is shown in correspondence of the Halifax 
Herald from Sydney. The writer states that at 
the present time there are nine coal mines in opera¬ 
tion in Cape Breton and two more are open¬ 
ing. In connection with these, directly 
and indirectly, from 4.000 to 5,030 persons are em¬ 
ployed, and a* population of about 18j(XK) has been 
settled in and about the various mining localities. 
About 2,550 vessels, with an aggregate tonnage of 
450,000 tons, handle the coal sh^ment this vear, 
with an employment of 24,000 hands. The 
quantity of coal mined in Cj^e Breton dur 
n g tbe year just closed was 74.5,000 tons, as co m 

pared with 240,(XX) in 1879. North Sydney and 
Sydney shipped 460,000 in 1889, as compared with 
140,000 tons in 1879. The increase since 1879 has 
been steady. Comparing the yearly exports since 
1878, the result of the present tarifi is, in the 
estimation of the correspondent, “ most satisfac¬ 
tory.” 

ALASKA. 

Silver Bow Basin Mining Company.—The 
claims of this company comprises about 23 acres, 
and extend from rim rock to rim rock bn either 
side of the valley. A tunnel is now being driven 
to tap this ground; this tunnel is now in a distance 
or 970 feet, and it is expected that the tangent 
tunnel will be soon commenced. The Alaska 
Free. Press says that the Charlotte ground 
will be reached by March 15th, which wul com¬ 
plete the underground work and admit of the 
opening and commencing of hydraulic mining at 
the earliest opening of 8pring;’the distance yet to 
be run to'complete the tunnel to the placer 
ground is only 45() feet. The work for the month of 
December, in running the tunnel, for 28 days’ 
labor, was 326 feet, or an average of eight and 
three-fourths feet daily. The water power at tbe 
tunnel continustoholdout, in spite of the severely 
cold weather. 

CALIFORNIA. 

AMADOR COUNTY. 

(From our Special Correspondent.) 

Messrs. Waymouth & Reeves will start their 
new twenty-stamp March 1st. 

Amador Gold Limited.—This company is now 
having its heavy machinery, which has been lay¬ 
ing at Cone City all winter on account of the bad 
state of the roads, convejed to the mine. The 
large sixty-stamp mill will start on or about April 
Ist. 

Cosmopolitan Mining Company.—This com¬ 
pany has started its new thirty-stamp mill. It is 
currently reported that the plates are showing 
exceedingly well. 

Hardenburg Mining Company.—This com¬ 
pany is erecting an extensive hoisting plant, and 
will drive its ^aft to the .500-foot level before 
cutting station. 

Plymouth Consolidated Mining Company.— 
This company is now hoisting ore from No. 3 level 
running soutn from Paciflc shaft. Rumor says a 
very important strike has been made, and 40 
stamps will resume crushing at an early date. 

South Eureka Mining Company.—This com- 
Mny, a local incorporation, situated in Sutter 
Creeks district, has placed enough capital stock 
with San Francisco capitalists to erect a hoisting 
plant and drive a shaft to the 1,000-foot level. 

The Sutter Creek Gold Mining Company.- 
This company is running 10 stamps on surface ore. 
Specifications are now being suomitted for addi¬ 
tional 10 stamps and several thousand feet of new 
pipe. There is a large body of ore above tunnel 

WiLDMAN Mining Company.—This company is 
contemplating adding 20 additional stamps to its 
present 20-stamp plant. On the 700-foot level the 
ore body is :k) feet wide. 

mono county. 

(From an Occasionial Correspondent.) 

The mining interests of Mono County are very 
dull at present, only 15 stamps running on the 
Standard Consolidated mine, Bodie, where we 
used to have over one hundred, the Standard 
alone running thirty-five. There are several 
reasons for this. The first one is that in 
tbe mines that have been worked for 
years the richest ore has been extracted, and 
though there are still large bodies of low grade 
ore, they will not pay with the present way of 
working, ?. e. steam power with wood at $10 or 
more per cord; but I have no doubt that some new 
and cheaper power will come to the front, that 
will set new life in the Bodie mines. Capitalists 
seem unwilling to invest in the undeveloped mines. 
This is chiefly due to the inaccessibility of the lo¬ 
cation. However, we expect to soon have the 
shortest overland railway coming through this 
coun^. This will bring us within 200 miles of 
San Francisco, and it is likely that it will change 
things materiallv. During the year 1889 only one 
group of undeveloped mines was sold. They are 
situated in Jourdan district, and are owned by the 
Paraclete Mining Company, a Nevada incorpora¬ 
tion, which has enough ore in sight to run 100 
stamps for a long time to come. It is expected 
that the company will begin operations in the 
spring. 

COLORADO. 

The United States Senate has passed the Teller 
Bill to aid the Stale of Colorado to support its 
c h ool of Mines. Tbe bill was amended by the 
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Public Lands Committee, and as passed by the 
Senate reads as follows: 

“ Be it enacted that the State of Colorado shall 
annually receive 50 per cent, of all moneys paid to 
the United States for mineral lanes within 
the State of Colorado for the maintenance 
of the School of Mines established at 
Golden, in the county of Jefferson, in said State, 
provided that said suin so paid shall not exceed 
the sum of ^12,000 ^r annum, nor shall it exceed 
the amount annually expended by the State of 
Colorado for said School of Mines out of its treas¬ 
ury. 

“ Sec. 2. That before any money shall be paid to 
the State under the provisions of this act the Sec¬ 
retary of the Interior shall certify to the Secre- 
tarj' of the Treasury that the State of Colo¬ 
rado is maintaing a school of mines at said 
place, in which students in attendance are 
given instructions in chemistry, metallui’gy, min¬ 
eralogy, geology, mining, engineering, mathe¬ 
matics, mechanics and drawing, and that the stu¬ 
dents in attendance from other States than Colo¬ 
rado are received into said school of mines on the 
same terms and conditions that the students from 
the State of Colorado are received. 

“Sec. 3. That the Board of Trustees of said 
School of Mines shall make report each year to 
the Secretary of the Interior of the number of 
students in attendance at such School of Mines, 
the States of which they are inhabitants, and 
the general course of study pursued in said school, 
and the amount expended in support of said 
school.” 

PITKIN COUNTY. 

Canomaka.—Much interest has been manifested, 
says the Denver ffenub ican, in a reported strike 

j in the Canomara. This is a claim lying imme- 
dlately west of the Aspen. It was bought up by 
the Durant Mople during the time of the Apex 

I litigation. The shaft was w'as sunk to a depth of 
! somethin more than 600 feet, but the vein was not 
found. Tne owners were permitted by the court 

I to drift into the Aspen ground, where the vein 
was found standing very steep. Last fall the com¬ 
pany went to work again in the bottom of the 

! shaft, putting in air drills and making full prep¬ 
arations to go to any depth that might be re¬ 
quired. At ^ feet ore has been struck, and there 

' is a streak of it, reported to be about nine inches 
I thick, that is almost pure silver. 

Euisun.—This mine is now shipping regularly 
I from 25 to 40 tons. The ore is found deeper than 
I that which was taken out last year, and in two 
I places where it is being opened it is from six to ten 
I feet thick. 

i Enterprise.—The mine has been closed down 
I to admit of some needed repairs which are being 
1 made. 

j Express.—A body of copper ore has recently 
been opened in this mine. The ore is said to run 
from 60 to 70 per cent, in copper and 10 ounces per 

I ton in silver. 

SUMMIT COUNTY. 

BOULKEH COUNTY. 

Wall Street.—The management of this mine 
has run a tunnel on the vein about 400 feet, over 
300 feet of it being in barren rock. From the face 
of the tunnel they have lieen making an up-raise, 
and are now within 17 feet of surface,which is 100 
feet above the tunnel. 

Ware-Carpenter Mining Company.—This 
' company is operating the claims under 26 leases; 
1125 men are employed. It has a 90-ton and a .30-ton 
j mill at w'ork. 

! IDAHO. 
i 

BOISE COUNTY. 

CLEAR CREEK COUNTY. 

Centennial.—It is the intention of the man¬ 
agement to continue sinking. 

Colorado Central Consolidated Mining 
Co.MPANY.—The main shaft on this mine is 
down 420 feet below the Marshall tunnel, or 800 
feet from the surface. A new set of levels will lie 
started when the shaft is 30 feet deeper. 

CONEJOS COUNTY. 

Elkhorn.—A succession of strikes has been 
made in this mine in cutting through a number of 
parallel and secondary veins while aiming to 
reach a point on the true Elkhorn lode, where 
work was suspended many years ago on account 
of accumulating water, which the facilities 
then at the command of the miners were inad¬ 
equate to the task of draining. Quite recently 
several other strikes have been made, says the 
Boise City Statemiuin, and a large mill and other 
improvements are to be added. 

Old Hansen.—A report from Platoro teils of a I 
discovery of another bonanza strike in this claim, j 
and there is a large seam of pay mineral exposed, i 

OW'YHEE COUNTY. 

De Lamar.—This mill is running right along, 
and is said to be still producing $11,^ per day. 

KREMONT COUNTY. ! 

A strike of semi-bituminous coal, says the Den • 
ver Republican, has just been made on Chandler 
Creek, seven miles southwest of Canon City, by 
the Western Fuel Company, of Pueblo. The vein 
is five feet six inches, and was struck at a depth 
of 472 feet. 

GUNNISON COUNTY. 

Domingo.—A new sulphantimonate of lead has 
been found in this mine and is known as min¬ 
eral wool. It consists of aggregates of small ac- 
icularcrvstals, forming matted woolly-like masses 
in the cavities of a highly decomposed gangue 
rock of silicious material mixed with some cal- 
cite. It is dull, grayish-black in color, with occa¬ 
sional spots of iridescence, due to superficial oxi¬ 
dation. Analysis gave 39'33 per cent, lead, 36’34 
antimony, 21'19 sulphur, 1'77 iron, and traces of 
silver, copper, and manganese. 

LAKE COUNTY. 

Iron Silver Mining Company.—Work at the 
iron mine proceeds with quiet regularity, says the 
Leadville Herald Democrat. Quite a lot of vi^in 
ground is being opened. The ground in the neigh¬ 
borhood of the Stevens shaft is being developed 
from the Moyer workings, and the Moyer 
itself is doing well. The main ore chute 
of the latter is probably looking the better of the 
two, and between the second level and the inter¬ 
mediate level, on the lead stone, some ore is being 
extracted, which is found inclosed in the regular 
iron ore chute. 

In the iron mine proper the connection between 
the 130-foot level (porphry winze workings) and 
the old workings of the 60-foot level has been 
made, and has exposed .several small seams of 
lead carbonate ore. 

OURAY COUNTY. j 
Revenue Tunnel Company.—Work in the 

V’irginia mine has been progressing for over a year 
and is being pushed with Ingersoll drills. The 
breast is now in the hill 1,345 feet. At 
this point an air shaft has been started 
and pushed to the surface, a distance of 
7.50 feet. During the progress of the work several 
feeders and small veins have been cut, but the 
management expect nothing of importance until 
the Sidney vein is reached, which is about 4,000 
feet from the mouth of tunnel. The Virginius 
vein is still further on, and it will require over a 
mi'e to reach it. ' 

MICHIGAN. 

COPPER MINES. 

The January output in mineral of the Lake Su¬ 
perior copper mines is reported as follows: 

1890 1889 
Calumet and Hecla, tons. 2,978 2,6 0 
Quincy. 301 240 
Atlantic. 198 223 
l<ranklin. 201 180 
Huron. 115 131 
Kearsarge . 
Osceola. 229 207 
Tamarack. 620 

Total. 
Peninsular output for January, 77 tons. 

4,201 

Centennial Mining Company,—A letter from 
Mr. Vivian, the company’s agent, says that No. 3 
shaft has been recently sunk 15 feet.' The ground 
is very hard and bad for breaking. The lode is 
showing more copper than has been seen at any 
time in sinking the last 300 feet, and its general 
appearance is more like where it is rich in the Cal¬ 
umet than anythi^ had at this point since sink¬ 
ing was started. The lode in the north shaft con 
tinues to improve. 

Osceola Copper Mining Company.—The an¬ 
nual report of this company for 1889 shows a total 
product of 4,534,127 pounds of copper, against 
4,1:14,320 in 1888, the largest output for any year in 
the company’s bistorf. Average price received 
was 11*94 cents per pound, against 15*03 cents in 
1888. Total receipts, $542,^.74; expenses at 
mine, 9(388,307.59; smelting, transportation, and 
selling, if67,476.42; expended for construc¬ 
tion, ^2,145.66; dividend of $1 per share, |!50,000; 
surplus for year, $5,061.07; total balance of assets 
January 1,1890, $209,748.22. The superintendent’s 
report says that the year’s work leaves the mine 
in better shape, prospectively, than for a long 
time. Total assets aggregate $273,833.06, liabilities 
$64,086.84, balance as above. Although the 
product was greater, the receipts were less 
than in 1838 by $79,76l99, owing to smaller price 
of producing, treating, and laying down in New 
York was 10.05 cents per pound, against 11.61 cents 
in 18SS. The company paid three dividends $50,000 
each, or $8 per share In 1888, and but one in 1889, 
the mining profit having been $54,870.16 less, hut 
it expects to pay four $1 dividends this year. 

The Opechee shaft is down to the fifteenth 
level. This level will be opened out ready for 
drifting. Sinking will be started early next week 

for the sixteenth level, where connection will be 
made with the level running south from No. 4 
shaft. 

Tamarack Mining Company.—The levels Nos. 
11 and 12 north are looking better. January out¬ 
put of the Tamarack was reduced some thirty tons 
of mineral by the influenza, and not much over 
550 tons were produced. Shaft No. 2, which is 19 x 7, 
is divided into three compartments, two of which 
will be used for hoisting, and the third for lower¬ 
ing the men who work underground, timber, etc. 

The shaft, which is at present 2,795 feet deep, or 
44 feet below the eleventh level, struck the 
Calumet lode at a depth of 2.575 feet, and found it 
rich. A cross-cut 720 feet long from the second 
level of No. 1 had been previously holed into this 
shaft at a depth of 2,215 feet, which was found 
very valuable in ventilating the other parts of the 
mine. This shaft now has a downcast, while No. 
1 has an upcast. 

About 1*25 feet northeast of this shaft-house is 
an engine-house, 45x65, the iiasement or founda¬ 
tion walls being of stone, the upper part framed. 
The hoisting machinery was designed by Mr. 
Reynolds, of the firm of E. P. Allis & Company, of 
Milwaukee, who accompanied Superintendent 
Daniell when he visited the coal fields of England, 
for the purpose of obtaining pointers on the noist- 
ing engines there in use. 

The hoisting machinery is very powerful, and 
conststs of a pair 42x84 Corliss engines. The dium 
is 30>2 feet in diameter. The present machinery 
is calculated to hoist from a depth of 3,.5(X) feet, 
and to hoist four tons of rock at the rate of 2,500 
feet per minute. 

The boiler-house at present contains three of 
Reynolds’ patent upriglit boilers. These are an 
innovation in the copper country. They were first 
introduced at Tamarack Junior No. 2, and were 
found to be not only much less costly than the 
ordinary boilers, but were also inexpensive to run 
There is room tor a fourth or spare boiler, which 
w'ill soon be added. The fuel (wood) is brought 
from the bush on cars, and is unloaded direct froin 
them into the boiler-house, the floor of which is 
nine feet below the track. 

The shaft house, with which is combined the 
rock house, is an immense pile, and luoms up as 
if it were the father of the surrounding territory. 
From the ground to the top of the roof is 110 feet, 
above which is a flag pole 40 feet high, 
from which the glorious stars and stripes 
will, no doubt, be thrown to the winds 
on our next national holiday. The ground floor of 
the shaft-hou.se is large enough for bull teams to 
enter on one side and go out on the other, still 
leaving plenty of room to prepare the timbers for 
underground, and which will be ready for the 
night shift, during wdiich all the mine timbers will 
be lowered. 

The landing floor is 44 feet above the basement. 
At No. 1 shaft the cars, when landed, are pushed 
to the dumps by landers, and when emptied, 
pushed back by the same means. At this shaft 
it is proposed to do away w*ith manual labor as 
much as possible. As soon as the cage 
arrives at the landing floor, a chain 
belt conveyer will be attached to 
the car, which will then be hauled across the floor 
to a truck, the top of which will be on a level with 
the landing floor. The truck, by means of another 
chain belt, will then be hauled to one of the 
dumping-screens in the rock-house, of which 
there are three. After the cars are emp¬ 
tied, the truck will be run back and the car pu.shed 
across the floor on to another truck on the opposite 
sideof the shaft, to which it landed, which truck 
will then be pushed opposite to the compartment 
in which the cage is ready for its reception. 

There will at first be three rock breakei*s—18 x 24, 
13 X 20 and 8 x 14—and a steam hammer in the 
rock-house. The hammer will stand in the center. 
The rock as it passes through the breakers will fall 
into bins beneath, and will be loaded from thence 
into the railroad cars, the truck running below 
the bins, and the cars will then be sent to the 
stamp-mill on Torch Lake, a distance of five miles. 
When inspecting this rock house, the idea occurred 
to us that it must be much more convenient to 
handle rock in this manner, instead of running 
it over a trestle-road to a rock house 
some distance, perhaps, from the shaft- 
house. Our guide at once stated that 
at the Osceola mine there was only one shaft- 
house, from which the rock had to be carried over 
a trestle-road to the rock house,, and that the ex¬ 
tra expense of so handling the rock raised in that 
shaft amounted to no less than $3,509 per annum, 
and so he was, on the score of economy, decidedly 
in favor of having the rock house combined. 

In order to give our readers an idea of the im 
mense quantity of timbers (they are 14-inch, square) 
in a building of this description, we above mve a 
view of the shaft and rock house before it was 
closed in. The view is copied from a photogiaph 
taken by Joshua Daniell (who is attending the 
mining school), the eldest sou of the superinten¬ 
dent of the mine. 

The engine, which has heretofore been used for 
hoisting in this shaft, will now be used for the 
third compartment only. 

Captain Joseph Roberts, who has had charge of 
the sinking of this shaft from the roots until the 
time It reached the vein, is deserving of much 
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credit, uot only for his masterly supervision, but 
for the care ne bad of his men; for while the 
work was in progress, viz., from March 10th, 1885, 
to August 26th, 1886, ‘^here was only one accident 
of any moment, when a man bad one of his legs 
broken by being struck with the bucket. Capt. 
Roberts has now charge of the .sinking of Nos. 3 
and 4 shafts at Section 11, or, as it is known. North 
Tamarack. 

The sinking of this shaft was not pushed until 
December, IW, as the hoisting engine up to that 
time was inadequate. In the year ending June, 
1888, the shaft was sunk 771.4 feet; in the year end-, 
ing June, 1889, it was sunk 1,000.4 feet. The most* 
the shaft was sunk in any mouth was 97.3 feet.— 
Red Jacket News. 

COAL MINES. 

Active operations for the development of the 
Huron and Tuscola Counties coal fields have been 
commenced in Sebewaing. The test hole put down 
in the Sebewaing B’air Grounds last August has 
been enlarged and is new “Shaft No. 1.” At pres¬ 
ent a crude hoisting apparatus is in use, and a 
team of horses does the work that will soon be 
carried on by the aid of steam and more improved 
machinery. ‘ At a denih of 60 feet the casings give 
place to one prepared by nature, which is of solid 
slate and sandstone. For the next 20 feet the solid 
rock forms a roof over the vein of coal In the 
bottom of the shaft there is a vein of bituminous 
coal, four feet five inclus in thickness, under 
which lies a one foot four-inch vein of black- 
.sinitb’s coal. To the south the miners have com¬ 
menced driving a narrow entry into the solid face 
of the coal, and have taken out a space about ten 
feet in length, eight feet in width and to the depth 
of the vein. In blasting and timbering up the entry 
the coal secured was in small pieces, but one of 
the miners, with a pick, broke from the wall a 
chunk of coal weighing fully 39 pounds,.which is 
said to be smierior to any soft coal ever found in 
Michigan. The coal belt, so far as has been tested, 
extends, it is said, over about 2,100 acres of ter¬ 
ritory. Seventeen test holes have been put down 
by the two companies on the above territory, and 
coal has invarialily been struck at depths ranging 
from 83 to 118 feet, tlie veins lieing irom 3 feet 3 
inches to 4 feet 9 inches thick. No fixed bed of 
coal was found north of the Sebewaing River, but 
it is believed that the vein extends, to a greater or 
less extent, through the western portion of Tus¬ 
cola ('ountv. The timbering used in the mine will 
be very light, and it will be perfectly safe to work 
it in lO-foot rooms. It is estimated that the vein 
will produce at least 80,090 tons per acre of surface. 

GKAPUITE MINES. 

Graphite.—Twenty-four tons of ore are being 
raised daily and delivered to the railroad, ready 
for shipment. Work is progressing at the mine, 
and preparations are being made for more active 
work in the spring. A recent analysis made from 
specimens of the ore taken from the bottom of the 
mine, says the L’Anse iSemiuel, give better results 
than any before made. 

MINNESOTA. 

ST. LOUIS COUNTY. 

The Longyear Mesaba Land and Iron 
Company.—This company has been incorporated 
for the purpose of mining smelting, reducing, re¬ 
fining and working ores and metals, marketing the 
materials, manufacturing brick, stone, iron, steel, 
copper and other metals, and buying, working, 
selling and dealing in mineral and other lands in 
Minnesota. 

MISSOURI. 

JASPER COUNTY. 

Hanover Mining Company.—Articles of incor¬ 
poration for this company, of Joplin, Mo., capital 
stock 3iil0,000, have been filed. The stockholders 
are Ernest Sontag, Geo. Knerr, Adolphus Dose 
and G. A. L. Doe. The company is operating a 
mining lease on the Inter-State Company’s land. 

ST. FRANCOIS COUNTY. 

Mine-a-Joe.—There is said to be a prospect that 
this mine will be reopened shortly. Mr. Desloge 
has organized the Desloge consolidated Lead Com¬ 
pany, whicli is said to have command of ample 
capital. It is the universal belief that as soon 
as the Bonne Terre and Mississippi River 
Railroad is completed, work will he begun 
looking to its extension from Bonne Terre to Doe 
Run mines, 14 miles south of Bonne Terre. The 
Doe Run mine is owned almost wholly by mem¬ 
bers of the St. Joseph Lead Company, which com¬ 
pany also owns the railroad named, and having 
already determined on the removal of their smelt¬ 
ing works to Herculaneum, to avoid the cost of 
transporting fuei to the mines, it will be to their 
interest for the same reason to extend their road 
to Doe Run, in which event it is probable that 
the dressed ore from both points, as well as 
from Mine-a-Joe, which is directly on the line be¬ 
tween Bonne Terre and Doe Run, will be shipped 
over this line to be smelted at Herculaneum,where 
it will meet cheap coal transported by river barges. 

MONTANA. 

GALLATIN COUNTY. * 

At Timberline an important strike has been re¬ 
cently made in the property of Messrs. Qually & ; 
Hoffman by which a vein of clean coal had been j 
found. For some time past Timberline coal has i 
borne a cloudy name, says the Helena Jmimal, | 
but the result of the past year’s working has been I 
so satisfactory that the district may be said to be i 
in its infancy at present. i 

LEWIS AND CLARKE COUNTY. 

Big Ox.—At this mine work is being pushed 
with great energy, says the Helena J -umal. and 
a rich lead struck. The company will put in a 
mill and concentrators in the spring. 

North Star.—The work on this claim is being 
pushed, and double the force now employed will 
soon be put on. 

MEAGHER COUNTY. 

Yellowstone.—A contract for sinking 100 feet 
on this mine has been let by the company, and 
work has begun. 

SILVER bow county. 

The Moulton Mill is now idle, it having closed 
down to allow the water that it would use if in 
operation to go to the Anaconda and St. Lawrence 
mines to help extinguish the fire supposed to be 
burning in them. 

Alice Mining Company.—The shaft on the 
Alice mine has reached a depth of 1,217 feet. Be¬ 
fore continuing deeper a station will be cut at the 
1,200 mark, after which, says the Butte Daily 
Miner, sinking will be resumed and continued 
until a depth of 1,300 feet is reached. At firesent ore is being taken from the 1,000-foot | 
evel, the ore body at that point having; 

been encountered several weeks ago. 
The large mill of the Alice is crushing 
ore from the company’s mines and also from leases 
in the neighborhood. 

In addition to other improvements recently made 
about the mine, a new tramway has been built 
south from the hoisting works, from the end of 
which all waste taken from the mine is dumped. 

Anaconda Copper Company.—The Anaconda 
mine is flooded to the 900-foot level. A fourteen- 
inch stream is constantly at work, and the mine 
will be filled and the fiie extinguished in about a 
month. It will take a month to empty the mine. 
In the meantime the smelter is supplied wi th ore 
from the Syndicate mines. 

Glengary.—'The shaft on this mine is 250 feet 
deep. From the bottom a drift has been run on 
the ore body. The ore averages 250 ounces per ton 
in silver, says the Butte Miner. 

Minneapolis Mining Company.—The holdings 
of this compai^ consist of three full claims re- 
coided as the Elk, Moonlight and Bobbin. The 
property now being worked is developed by a shaft 
4x8, which is about 70 feet deep. They have a ledge 
on which seven feet of quartz have been exposed. 
C. F. Barbeau, president of the company, has gone 
to Minneapolis in the interest of the company. 

Red Lion Mining and Reduction Company.— 
The property belonging to this company consists 
of the Red Lion claim and a five-acre mfllsite, the 
Utopia, which is only about one-fourth of the full 
size, and several others comprising thirty or forty 
acres. The company has also on its millsite a new 
ten-stamp gold quartz mill with ample copper 
amalgamating plate surface, and both steam and 
water power. Ime Red Lion mine is situated about 
four and a'half miles from the Cable mine, on the 
same belt. The same character of quartz distin 
guishes this mine as that found in the Cable pre¬ 
vious to the contact. The vein pitches at an angle 
of about 65 degrees to the north. About 60 or 70 
feet north of the vein on the surface is the point of 
contact between lime and shale, which is about 10 
feet thick. The main range is quartzite. 

'fhe development of the mine consists of three 
shafts, one or which. No. 3, is now 110 feet deep 
and still going down. This shaft is in mineral all 
the way, says the Butte Miner, and the vein, 
wherever cut, has shown from 3 to 14 feet of ore. 

The officers and directors of the company are J. 
R. Boyce, JFj, president; J. C. Bedlin, secretary, 
and John H. Curtis, treasurer. 

NEVADA. 

STOREY COUNTY—COMSTOCK LODE. 

Gould & Curry Mining Company.—Theo¬ 
dore Fox has entered suit in the Superior 
Court at San Francisco -against the Virginia 
& Gold Hill Water Company, the Gould & 
Curry Mining ('ompany, James G. Fair, John 
W. Mackay, the estate of J. Flood et al, 
to recover the sum of 91>(182,349.50, which the com- 
laint alleges was the profits derived from 
ullion valued at $3,000,009, the alleged bullion 
irodiict of ore extracted from the Gould 
t Curry mine aliove the lower tunnel 

level under a lease granted to the Vir¬ 
ginia and Gold Hill Water Company, in which the 
above-named defendants were heavily interested 
and derived the benefit of the bulk of the above 
net profiC which should have been divided with 
Gould & Curry shareholders. 

Ophir.—On the 1,300 level from the end of the east 
crosscut of this mine, 316 feet from the shaftstation 
a south drift is advanced 333 feet from the shaft 
station, continuing in porphyry and quartz. 

NEW JERSEY. 

'The discovery of copper and silver ores in the 
mountains back of North Plainfield is reported. 
Engineers, it is said, have for some time been at 
work making borings in the earth in various parts 
of the suburbs in search of the best locality for 
the supply of Plainfield’s coming water works, 
and prospectors in rambling about in “ The 
Notch,” a gap in First Mountain, are said to have 
unearthed traces of metals. It is also reported 
that sufficient investigation has been made to 
warrant the assertion that, underlying the outer 
layers of trap-rock and red sandstone in the 
mountain, are mines which it will pay to develop. 
The most extended and promising openirm hitherto 
made upon the copper-bearing rocks of Watchung 
Mountain has been at the Bridgewater mine 
near Somerville. Prominent local capitalists are 
said to be negotiating for the control of the mines. 

MORRIS COUNTY. 

Ford.—This mine, which has been in almost 
continuous operation the past twenty years, is 
abandoned as far as the underground part is con¬ 
cerned. The last of the pumps and other materials 
have been hoisted out and the shaft planked over. 

WARREN COUNTY. 

A company of New York and Pennsylvania cap¬ 
italists is being organized to work the cement de¬ 
posits in this county. 

NEW MEXICO. 

grant county. 

Carlisle Gold Company. — This company, 
says the the Carlisle correspondent of 
the St. Louis Republic, will put the main 
shaft down at the mine 1,000 feet. Last year 
it determined to put the shaft down 700, but work 
was stopped a short distance below the 600-foot 
level. The Carlisle mine has produced more 
gold than any other mine in New Mexico. 
The vein is nearly 40 feet wide at the 600-foot level, 
but the ore is of so low a grade that the profit in 
mining and milling is very small. With deeper 
workings the grade of ore may improve. 

PENNSYLVANIA. 

OIL. 

J. M. GuflTy & Co. have commenced action 
against E. M. Hukill for the recovery of two 
tracts of oil-producing territory in the Mt. 
Morris field, valued at over $100,000. It is the 
old story of the expired lease. Hukill had 
the land leased originally, but lessor 
some time ago believing that Hukill had forfeited 
his lease, leased to Gufly & Co. Hukill then got 
the lessor to throw up Gufty’s lease. Hukill then 
commenced drilling, and the property proved to 
be valuable. 

UTAH. 

The ore and bullion receipts at Salt Lake City 
banks for the week ending February 1st were 
$1^,013.72, as compared with $47,400.84 the week 
previous. 

FOBEIfiN MIHINB NEWS. 

CANADA. 

ONTARIO—PORT ARTHUR DISTRICT. 

(From our Special Correspondent.) 

Two large deposits of bituminous coal have been 
discovered along the course of the Albany R iver, 
one at Lake Eabimet and the other at Lake Stur¬ 
geon. These deposits are about 150 miles, in an 

! almost direct line, north of Port Arthur, and in 
I the wake of the recent iron discoveries of the Stur- 
: geon River district, the galena and silver-head 
' deposits of Dorion township and mica de^sits 
around the north shore of Lake Neepigon. Excel- 

I lent samples of marble are also found along the 
same line, some of which were sent to the Cin¬ 
cinnati exposition by the Ontario Government, 

I and are now on exhibition in the museum at Ni¬ 
agara Falls. 

Indians arriving from Dog Lake, 40 miles north 
of Port Arthur, report gold discoveries in that 
vicinitv, and show some very fine nuggets. 

The Port Arthur Board of Trade have petitioned 
the Dominion government to remove the duty 
from all articles of mining and milling machinery 
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not manufactured in Canada. The matter has 
also been taken up by the Boards of Trade and 
membere of parliament from British Columbia, 
and it is hoped that their united efforts will be 
successful in removiuK what is at present a 
serious tax on the mining industry of this country. 

Dr. Lehnen, Ph. D., St. Paul, and R. Scott, 
London, Eng., were in the district last week ex¬ 
amining the Silver Falls silver location in the in¬ 
terests of English capitalists. 

The Canadian Pacific Railway Company has sent 
a corps of engineers out to survey a line of rail¬ 
way from Fire Steel River, on their main line, to 
the* iron deposits on Aticokan River and Magnet 
Lake. The line will be easy of construction, with 
the exception of the last three miles. If the com¬ 
panies controlling these iron deposits will give a 
guarantee of a certain output annually there is no 
doubt that the railway will be constructed, and 
from the nature of the deposits, the immense sur¬ 
face showing and uniform quality of high-grade 
ore, a strong company would nave no difnculty in 
shipping 5(XI,000 tons the first year. The following 
assays of surface specimens may be taken as a 
fair average of the : By Minnesota Iron Com¬ 
pany's as-saver. Tower, Minn.—Metallic iron, 
6S‘50; silica, 90; phosphorus, (fOl.o; sulphur, 0‘0.')2; 
titanic acid, O’OOO. 

By F. Hille, M. E. Ch., Minneapolis, Minn.—Me¬ 
tallic iron, 65‘90; silica, 5*80; phosphorus, 0*00117; 
sulphur, 0*16; titanic acid, 0*00. 

By H. M. Currie, for Carnegie Bros., Pittsburg, 
Pa.—Metallic iron, 65*702; silica, 4*200; phosphorus, 
0*00:3. Sulphur and titanic acid not specified, hut 
said to be not appreciable. 

Badger Mining Company.—This company is 
now top stoning along the second level, 900 feet 
west from the main shaft, which is 1360 feet deep, 
and the company propose putting a compressed 
air plant and sinliing to a depth of 1,000 feet. On 
the fourth level west the vein is 4 feet wide, and 
will average about #325 per ton. 

Beaver Mining Co.—Very Hatteriug reports 
are circulating about the developments made 
by the diamond drill at this mine. They are 
based on the sworn testimony of the owners given 
at the trial of Kirkland vs. Peters, formerly 

■ owners of this property. 

■ Kakabeka Fades Co.—This company has the 
plans and specifications out for a 20 stamp quartz 
mill, the erection of which will be proceeded with 
early in the spring. The company has the assur¬ 
ance of a plentiful supply of ore from the sur¬ 
rounding mines, and it is intended to increase the 

i capacity of the mill towards the end of the year. 

Sheniah Weache Mining Company.—This 
companv has driven a drift through an ore body 
125 foot long west from Xo. 3 shaft. It is all ship¬ 
ping ore, averaging 450 ounces to the ton. A block 
of ore has been opened up in Xo. 4 shaft east and 
west, between the first and second levels, 60 feet 
deep by 90 feet long. Sloping on both of these ore 
bodies will be commenced in a few days. The 
stock of this company is steadily going up in the 
Engli.sh market, and the developments at the 
mine appear to warrant it. The work has been 
most economically carried on under Capt. Thomas 
H. Trethewey. 

Star.—This property is situated in the town¬ 
ship of Strange, 40 miles southwest of Port Arthur, 
on the line of the Port Arthur, Duluth & Western 
Railway. It is owned bv Messrs. Butslingsme, 
Twomney and Roberts, of Duluth. The operations 
are carried on under the supervision of Captain 
Roberts. The vein showed a width of eighteen 
inches at the surface, carrying zinc blende and 
argentite, and assaying from #60 to #150 per ton, 
silver. The shaft is now down 40 feet. The vein 
for the last eight feet has a width of ten feet and 
assays for the last four feet #650 to #700 per ton, 
principally native silver. 

CEXTRAL AMERICA. 

NICARAGEA. 

XiCARAGUA C0.MPANY, Limited —This company 
has been registered in London, by Ashurst, Morris, 
Crisp & Co., 6 Old Jewrv, E. C., with a capital of 
£200,000 in £1 shares. Object, to acquire all or anv 
of the following properties: (1) The capital stoclc, 
or the property, rij;hts and undertaking of the 
Managua Lake Navigation Company; (2) the 
capitm stock, or the prowrty, rights and under¬ 
taking of the Managua Waterworks Company; (;3) 
a concession of the Municipality of Masaya 
for the con.struction of a market in Ma.saya; 
(4) a concession by the same municipality for the 
construction and working of a tramway from 
the railway station in Masaya, by the route 
described in the concession to the Plaza de la Mag¬ 
dalena; (5) a concession by the same municipality 
for the supply of water to Masaya; (6) concession's 
by the municipalities of .Jinotepe, Masatepe, San 
Marcos and Diriamba, for the supply of water to 
these towns; (7) the gold mines situated in Xicara- 
gua, known respectively as El Calvario and La 
Republica. The first directors are Chas. A. Cater, 
F. W. Honisher, H. P. Powell, Colonel R. Thynne, 
r. B., and Captain P. Cnisto. 

FRAXCE. 

An explosion occurred in a colliery near Liecize, 
Department of Xievre, on the 18th. It is not 
known how many lives were lost, but already 34 
bodies have been recovered. 

has also yielded well, and continues to promise 
well. Several of the other less important mines 
have also been worked with more or less satisfac¬ 
tory results. 

SOUTH AFRICA. 

GERMAXY. 

Hesse.—The copper mines situated on the HOl- 
lenthal, some two hours’ distance from'Eschwege, 
and which have not been worked for forty years, 
are again to be worked. They have been pur¬ 
chased by a Hamburg company. It is said that 
silver and nickel may also be extracted there. In 
interested circles in the district great expectations 
have been formed of the project of the Hamburg 
Company. 

IRELAND. 

The Mining Company of Ireland.—This com¬ 
pany, founded 65 years ago, is to be wound up, 
after an existence during which much was done 
to develope the mineral resources of the couiUrv 
—that being the ostensible object for whick 
the companv was formed. The nominal capital 
was £509,006, but of this only £140,000 was called 
up, and on this sum various dividends were paid, 
the highest touching 23 per cent. Prospecting was 
carried on vigorously in the early days of the en¬ 
terprise, and quarries, mines and surface proper¬ 
ties were leased or purchased in many coun¬ 
ties. In County Waterford. the Knock- 
mahon copper 'mines, in Tipperary, the 
Slievardagh collieries, and in Wicklow 
County, the Luganure lead mines returned 
considerable profits for many years. The first 
fourteen years, however, passed without benefit 
to the shareholders, and in 1838 the first dividend 
warrants were issued. None of the undertakings 
paid so well as the Knockmahoii copper ore 
mine, from which a net profit of about £280,- 
000, or double the paid-up capital, was 
realized. Fluctuations, however, in the value 
of copper set in and the yield showed 
a decrease, but the directors struggled on until 
1876, hoping for a change for the better, which did 
not come. From the lead mines, too, was once 
realized a large profit, but circumstances ojierated 
against all the ventures of the company during the 
last t wo decades,and the collieries no longer showed 
a profit. The amount of sales at the pit’s mouth 
decreased as the local population diminished, and 
a still further blow was given by the introduction 
of chemical manures, as the burning of lime was 
abandoned in a large measure, and this outlet for 
the produce of the mines shut off. At Luganure 
lead was next with difficulty obtained, and prices 
sank. Sir Robert Kane was for some time chair¬ 
man, but in 188:3 the old board retired, and a new 
directorate was formed. Large reductions were 
made in the establishments, and dividends to the 
amount of £8,000 were paid, but the earning powers 
of the company since showed no signs of increase, 
and the directors concluded that it was useless to 
endeavor to carry on the company. Arrange¬ 
ments are being made to realize the assets. 

MEXICO. 

It is difficult, in the absence of precise figures, 
to realize the enormous expense which miners in 
South Africa have to bear for the transport of 
machinery from the coast to the Randt district, 
'fhe transport rates are simply ruinous, and noth¬ 
ing but a line of railway will save much of the 
capital invested in that country from absolute 
waste. The Sheba company had to get a 
battery of stamps sent up from the coast to the 
mines.* 'The total weight was between 600 and 700 
tons, and as the cost or transport fromBiggarsberg 
—the nearest railway terminus—to Barberton was 
15s. per 100 pounds, the wagon transport alone cost 
the company between £9,000 and £10,000; but as 
railway freight, landing and forwarding charges 
have to be added, it is calculated that the total cost 
in this case will be nearer £12,000 than £10,000. Had 
there been a railway up the valley of the Kaap 
River, the freightage for this machinery would 
not have exceeded £1 per ton. The latest reports 
from the goldfields state that wagons are plenti¬ 
ful and transport rates on the decline, but these 
rates still stand at such a figure as seriously to 
handicap the mining industry there 

Intelligence has been received in Berlin report¬ 
ing that the building of the Delagoa Bay Railway 
has been resumed, and is being zealously pushed 
forward. The part from Moruni to the 'Transvaal 
frontier is almost finished, and that to the Komatie 

■River is to be completed before the rainy season. 
The earthwork has been contracted for as far as 
Barberton, which place the line is to reach within 
a year. The part from Barberton to Pretoria is 
being markea out, and many engineers are still 
being engaged. 

.nKKTINCilN. 

Amy and Silversmith Consolidated Mining Com¬ 
pany.' at 29 West Broadway, Butte, Mont., on 
March l.ath, at 4 p, M. 

Commonwealth Con.solidated Mining Company, 
at room 44, Nevada Block, Xo. :309 Alontgomery 
street, San Francisco, Cal., on February :J8th, at 
11 A. M. 

Del Monte Mining Company, at Xo. :309 Mont¬ 
gomery street, San Francisco, Cal., on February 
&th, at 12 o’clock, noon. 

Empire City Electric Company, at Xo. 15 Dey 
street. New York, March 6th, at -1 p. m, 

Nevada Queen Mining Company, at room 44, 
Nevada Block, Xo. :309 Alontgomery street, San 
Francisco, Cal., on February ^th, at 11:30 A. m. 

Rich Hill Coal Alining Company, at Rich Hill. 
Bates county. Mo., on March 11th, at 9 A, m. 

Robinson Consolidated Alining Company, at Xo. 
45 I3roadway, New York, Alarch 4th, at 12 o’clock, 
noon. 

NNKNNiTl K N TN. 

LOWER CALIFORNIA. 

We are in receipt of official information that the 
product of the Boleo Copper Alines for the month 
of December was :320 tons of 2,“240 pounds of fine 
copper. The output for the current year is ex¬ 
pected to exceed that for 1889. the complete figures 
for which we shall .shortly publish. 

SONORA. 

The Rosario mine, near the Arizona line, owned 
by George W. Chase, of New York and P. 'T. 
Downing, of Tucson, is now ready to start crush¬ 
ing. They have a large quantity of ^ood ore on 
the dump, and all the necessary supplies for a long 
run have been forwarded to the mine. This is an 
old Mexican mine, and has produced a large quan- I 
tity of bullion, but the workings became too deep j 
for the primitive way of w orking. j 

NORWAY. 

SILVER MINING. 

The Kongsberg Silver Works, which are the only 
ones of any importance in Norway, have not done 
particularly well last year. 'The production of fine 
silver was only about .5,800 kilograms, and, in addi¬ 
tion to the smaller output, prices ruled very low; 
the quotation has ranged between llO^^kr. and 
U6%kt. per kilogram. The surplus for the last 
financial year of * the Kongsberg Silver 
Works only amounted to about 170,000kr., 
whereas it has averaged 4.50,000kr. annually 
for the three previous years. The 
present prospects are considered satisfactory. The 
Armen mine, which yielded well all last year, 
continues to give plenty of good ore; the Kongen’s 
mine, which has now been worked to a depth of 
6^ meters, is also tolerablv good in certain por¬ 
tions; and the third of the Itongsberg old princi¬ 
pal mines, the “Gottes iHiilfe in der Noth’^mine, 

Company. 
When BThq’t i3ay of 
levied. Sale. 

Adelaide, Xev.I 
Baltimore. ■ 
Best & Belcher. Xev.! 
Cambrian, S. Dak... I 
Col. Quartz, Cal.i 
Co. St. Gothard, Cal 
Crof^ker. 
Elk M’t.iin, S. Dak. 
Gate City. Dak. 
Golden Reward, 
Dak. 

Grand Prize. 
Locomotive. 
May Flower, Cal,... 
Mineral Hill. 
Morning Star, Xev.. 
Occidental Con.; 
Overman, Xev.' 
Queen Bee, S. Dak.. 
Scg. Belcher & 

Mides, Xev. 
Silver King. 
Spanish R., S. Dak.. 
W. Y. O. D., Cal. 

1 Dec. 31 Jan. 3: Feb. 28 
6 Jan. 1(1 Feb. ‘21 Mar. 12 
.. Jan. 6 Feb. 13,Msr. 6 
3 Jan. 2 Feb. 5,Feb. 24 
2 Jan. 9 Feb. ll|Feb. 28 
1 Jan. 14 Feb. 17 Mar. 10 
8!Jan. 20 Mar. .5 Mar. 28 
6 Jan. *25 Feb. 25 Mar. 12 
Ij.Mar. 15 Apr. 2' 

5 Jan. 10 Feb. 12 Mch. 1^ 
*24 Jan. ‘27 Mar. 5 Mar. *25; 

6 Jan. .31'Mar. 3 Mar. 21 
45! Dec. 27 Feb. 3 Feb. 25! 

. . . Jan. 15 Feb. 19 Mar. 10; 
6 Jan. 4 Feb. 10; Feb. 28’ 
5'Jan 20, Feb. *25 Mar.‘24 

61 Dec. 31 Feb. 5 Feb. 26 
5!Jan. 10 P'eb. 15jMar. 5 

5'Jan. 4 Feb. 6 Feb. ‘26 
4'Jan. 15 Feb. 26!Mar.27 
2.Jan. 9 Feb. lOjFeb. 27 
5 Jan. 6 Feb. 8'Feb. 25 

i I 

Amn’t 
per 

^nare. 

.10 

.20 

.25 

.oom 

.01 

.05 

.10 

.004 
(m 

.02 

.30 

.05 

.50 

.003 

.0136 

.‘25 

.25 

.01 

.25 

.30 

.02 

.15 

DIVIDKNDS. 

American Coal Company, dividend of 3 per cent, 
on the capital stock, payable March 10 at No. 1 
Broadway, New York. 

Dalv Alining Company, dividend Xo. 36 of 25c. 
per snare, aggregating #:37,300, payable February 
^th at the office of Lounsbery & Co., Alills Build 
ing. New York. Transfer books close February 
22a and reopen March Ist. 

Homestake Mining Company, dividend of 10c. 
per share, aggregating #12,500, payable February 
feth at the office of the company, San Francisco, 
Cal., or at the office of Ijounsbery & Co., Mills 
Building, New York. 
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Kansas City Smelting; and Refining Company, 
semi-annual dividend of 5 per cent, on the capital 
stock, payable February alst at No. 20 Nassau 
street. New York. 

Oakland Gas Company paid a dividend of 20c. 
per share on February 15th. 

Ontario Silver Mining Company, dividend No. 
165 of 50c. per share, aggregating $75,000, payable 
February 28th at the office of Lounsbery & Co., 
Mills Building, New York. Transfer books close 
February 24th. 

Oregon Coal and Navigation Company paid a 
dividend of 50c. per share on February 12th. 

Silver Mining Company of Lake Valley, divi¬ 
dend of 5 per cent, on capital stock, aggregating 
*25,000. 

MINING STOCKS, 
For complete quotations of shares listed in New York, 

Boston, San Francisco, Baltimore, Denver, Kansas 
City, St. Louis, Pittsburg, Birmingham, Ala.; T.iondon 
and Paris, see pages 23!) and 240.1 

New Vork. 

Thursday Evening, Feb. 20. 
The market has been slightly better than last 

week, and is steady but dull. No large sales are 
reported. Ten thousand shares of Brunswick 
were sold at one cent. Phoenix sold at 85c. and 
Caledonia at *1.75. Prices are generally firmer in 
the better mines and all the dividend-paying mines 
are doing as well as could be reasonably expected. 

In the Comstock shares there has been a de¬ 
crease in the dullness, but they still continue 

uiet. For Comstock Tunnel scrip *32 is asked, 
n other Comstock shares the prices remain prac¬ 

tically unchanged. 
In the Californiastocks^the “Bodies”have given 

little sign of activity. To-day 60c. was asked, 
with no bids. 

In Tuscarora stocks, Navajofls at 25c. In North 
Commonwealth and Nevada there has been little 
doing. 

Astoria has lieen heavily dealt in, 10,000 shares 
selling at 8(tf 7c. On purchases of 6,000 shares, 
F'reeland sold at 60 cts. 

In a report from the superintendent of the Horn 
Silver Mining Company, the following figures are 
given: 1,920 tons of ore extracted from January 
1st to January 31st; ore extracted February Ist to 
February 8th, 610 tons; sales of ore amounted to 
*28,793; total cash receipts for January, *30,864; 
total cash payments, *11,760; ore shipped during 
January, 1,118 tons. 

There have been a few sales of miscellaneous 
shares, but no noteworthy transactions have 
occurred, and no apreciable increase in prices. 

Bouton. Feb. 19. 

has declined from 80c. to 75c.j and the Grayling 
Gold and Silver Company, which has advanced 
from *1 to *1.25. 

At the Michigan mine the new mill is running, 
and on February 10th a double shift was put at 
work. There are now two boilers at the mill, but 
the one first bought does not make steam properly 
on soft coal. Wood will be used as fuel in this 
boiler, and better results are then expected. The 
Huntington mill in use is giving good satisfaction, 
but has failed, as yet, to treat as many tons daily 
as it is guaranteed to. 

For the first three days, ending February 12th 
over 13 pounds of amalgam was taken from the 
plates, that being the yield of 27 tons of quartz. 
This amalgam averages 55 per cent, in bullion, 
worth from *250 to *275 per pound avoirdupois. 
The quartz milled this week was all taken from 
the dump, and has yielded over *70 per ton in 
gold. 

The shaft of this mine is now 80 feet in depth. 
At a depth of between 65 and 70 feet the vein 
splits, one part running almost vertically, and 
the other making off at a short angle to the south. 
The portion that descends almost vertically has 
been followed, and this part of the vein, which is 
about 5 feet in width, shows good results, assays 
of the quartz averaging over *300 per ton. 

At a depth of 70 feet the first level has been 
begun, ana a drift has been run east 15 feet, and 
about as far west of the shaft. This rock also 
shows good results. 

Iron Stocks.—These stocks have shown activity 
and an upward tendency during the past week as 
is shown by the following quotations: 

GOLD MINING STOCKS. 

Name of Company. Par value. Lowest. High. 
Grayling Gold & Silver Co. ...*25.00 $1.00 $1.25 
Micftigan Gold Co. ... 25.00 3.50 4.00 
Peninsula Gold & Silver Co ... 25.00 .75 
Ropes Gold & Silver Co... .. 25.00 2.25 2.50 

IKON MINING STOCKS, 

Name of company. Par value. Bid. Asked. 
Ashland Iron Co. .rJo.OO *75.00 
Aurora Iron Co. .. .. . 25 00 7.5(i 8.00- 
Clianipion Iron Co. 
Chandler Iron Co. 

. 25 00 $100.00 110.0(1 
.. 25.00 15.00 46.00 

Chapin Iron Mining Co... .. 25.00 25.00 33.00 
Chicago & Minn. Ore Co... ..100.00 120.00 12.5.00 
Cleveland Iron Co. .. 25.00 20.25 21.50 
Germania... .. 25.00 12.00 
Jackson Iron Co. • .. 25 00 110.00 12()00 
Lake Superior Iron Co. .. 25 00 66.00 70.00 
Milwaukee Iron Co. .. 25.00 6.00 8.00 
Minnesota Iron Co. ..100.00 84.00 86.00 
Montreal Iron Co. . 25.00 12.00 
Norrie (Metropolitan!. .. 25.00 83.00 85.00 
Odanah Iron (5o . .f 25.00 20.00 
Pittsburg Lake Anireline Co.. 25.00 170.00 175.00 
Republic Iron Co. .. 25.00 50.00 51.50 

(From our Special Correspondent.) 

The market for mining stocks continues to rule 
dull and inactive, with prices fairly steady. There 
is very little doing in the w'ay of speculation out¬ 
side of tbe board room, and investment orders 
come in very slow. We think, however, that 
prices have nearly reached the lowest level, and 
that, with the firm position of ingot copper, an 
improvement in the copper stocks may be reason¬ 
ably looked for in the not distant future. The 
money market continues to be more or less a 
factor in checking speculative movements, but a 
change for tbe better in this respect is confidently 
looked for within a short time. 

All the sales of Calumet and Hecia the past 
week have been at *255, and less than 25 shares 
at that. 

Tamarack sold at *183, but declined on a small 
lot to *161. 

Boston & Montana touched *463^ at one time 
during the week, but sold off to-day to *453^. 

Quincy advanced on a few shares from *70 
to *71. 

Osceola quiet but steady at .*27 to *273<!. 
Franklin has been in good demand at *131^, 

with only 50 shares sold at that price. 
Atlantic dull but steady at *1.3. 
Kearsarg sold at *10, but declined to-day to 

*93-^. 
Butte and Boston continues to be forced for sale, 

and has declined from *13.25 to *11.50. 
Allouez touched *1.7.5, but rallied and sold at 

*1.90. 
Centennial declined from *25 to *24, making a 

drop of *4 per share since the stock was first quot¬ 
ed at the board. 

A small lot of Pewabic sold at *9. 
Huron sold at .*3.50, same as last week. 
Bonanza declined to 85c. 
Santa Fe has been the most active stock on the 

list, sales aggregating over 9,500 shares, declining 
from *1.12,1^0. to 9714c., with later sales at *1. 

Silver stocks quiet. Sales of Uunkin at 65c. 
Catalpa at i6@15c. Breece has been active outside 
the Stock Exchange, selling up to 75c., but reacted 
to 60c., at which it was offered to-day. 

3 p. M.—Tamarack advanced to *163 this after¬ 
noon, and Franklin to *13.50. Balance of the list 
unchanged. 

Lake Superior Oold and Iron Storks. 

(Special Report by David M. Ford, Houghton. Midi.) 

Gold Stocks,—There has been no change in the 
prices of these stocks during the past week, except 
the Peninsula Gold and Silver Company, which 

PI1*B LINE CKUTIFICATES. 

(Specially Reported by Messrs. Watson & Gibson.) 

ITie petroleum market continues in the same old 
rut and speculation is a missing quantity. There 
has been some increase in development work 
and production, and a good many bulls are 
beginning to waver in their confidence in 
tbe outlook for the petroleum market, 
because they fear that the bearish speculative 
reeling which exists in all markets will at leas* | 
prevent purchases of oil; while the Standard, ' 
being the principal consumer of it, can have no 
possmle interest in putting up its price. 

NEW YORK STOCK EXCHANGE. 

Opening. Highest. Lowest. Closing. Sales. 
Feb. 15.. .. 106 10644 105% 10644 37,000 

17. . 106(4 10644 10544 10594 120,000 
18.. ...105 10594 105 10594 70.000 
19.. .. lOoVi 1059li 10494 10494 139,000 
20.. .. 10494 ia5 10444 104% 83,000 

1'otal sales in barrels. 449,000 

CONSOLIDATED STOCK AND PETROLEUM EXCHANGE. 

Opening. Highest. Liowest. Closing. Sales. 
Feb. 15.. ... 10644 10694 10644 10394 15,000 

17.. . . 10644 10644 105 105 148.000 
18.. ... 105 106 105 10594 50,000 
19.. ... 10594 10594 1(M44 10544 107,000 
20.. ...105 10544 10444 10494 108, 00 

Total sales in barrels... . 128.000 

Electric ^itocks. 

Prices during three days ending Febru ary 12th : 
('ompany. 0. H. L. C 

.\lleghany. . 32 32 
•23 

28 29 
Amity. . 22 18 18 
Bangkok-C.-B. 38 40 36 
Brownlow. . 43 42 4244 
Calliope. . .. 53 53 47% 4744 
Clay County. . 45 45 4-2 42 
Hard Money. . 16 17 13 13 
Matchless. . 1-20 1‘25 100 125 
May-Mazeppa. . 117 118 109 111 
Mollie Gibson.’. . 61) 15 5244 
Oro. . 3-25 3.50 .300 325 
Pay Roi'k. _ 11 11 10 10 
Puzzler . . .35 .35 •29 2944 
Silver Cord . . 67 72U 65 62 
Whale . . 41 43 39 39 

PRUSPECT8. 
Aspen Mutual . . ... -26 31 23 
Big Indian. . 40 42 36 37 
Big Six. . 27 32 25 27 
Claudia J. . 13 14 12 13 
Golden Treasure. . 23 •25 •22 2344 
Legal Tender. ... 10 1144 09 1244 

^MorninK Glim. . 43 45 40 40 

COAL TRADE REVIEW. 
New York, Thursday Evening, Feb. 20. 

Production of Bituminous Coal for week ended 
February 1.5th and year from January Ist: 

EASTERN AND NORTHERN SHIPMENTS. 

-1890.-V 1889. 
Tons of 2.240 lbs. Week. Year. Year. 

Phila. & Erie R.R. 2,874 19,368 11 503 
Cumberland, Md. 71,187 538,209 335,771 
Barclay, Pa. 2,892 15,130 19,414 
Broad Top, Pa. 11,538 75,407 59,.565 
Clearfield, Pa. 89,054 567,328 440,716 
Allegheny, Pa. 20,755 14.5,702 122,053 
Beach Creek. Pa. 42,336 236,420 195,205 
Pocahontas Flat Top. 38,820 243,464 189,.301 
Kanawha, W. Va. 45,672 265,911 294,779 

Total. 325,125 2,106,939 1,598,307 

WESTERN SHIPMENTS. 

Pittsburg, Pa. 17,034 115,743 86,105 
Westmoreland, Pa. 34.752 241,251 243.043 
Monongahela, Pa. 4.317 34,294 21,065 

Total. 56,103 391,231 350,213 

Grand total. 381,228 2,498,230 1,918,520 

Production of Coke on line of Pennsylvania R. R. 
for tbe week ending February 15th, and year from Jan¬ 
uary Ist, in tons of 2,COO lbs.: Week, 107,644 tons; year. 
761,927 tons: to corresponding date in 1889, 611,083. 

Antliraclte. 

The market in bard coal is dull and uninterest¬ 
ing. “Exceeding but not unusual dullness for 
this time of the year” is the universal statement 
of dealers. There is no particular schedule of 
prices being maintained. The prices are lower 
than those current at the corresponding period 
last year, and there are rumors of sales of 2d grade 
chestnut at *3.1.t afioat, and of a better quality. 
*3..3.5. 

The output, however, will not be as great this 
month as in January, owing to the restriction in 
tbe supply ordered for February and March. 

BItaiiilnoaM. 

The demand and the supply in thus are fairly 
good, and the market is steady. Cars are 
rather more plentiful, the urgent requirements 
for them from all quarters having somewhat 
abated, and altogether the feeling among the deal¬ 
ers in bituminous coal is in marked contrast to 
the complaints of the anthracite men. Prices are 
good, and in consequence of labor troubles in 
Europe, inquiries have been received by producers 
here as to prices for large orciers from the other 
side. The dearness of fuel in Europe might well 
influence the market here, as coke is reported by 
cable from England to bave risen to 35s. Con¬ 
tracts are being filled, and orders are coming in 
from the retail trade of the smaller ports. These 
have experienced great difficulty in getting vessels 
for the transportation of coal, as shipmasters cie- 
clined to go to harbors where they might be frozen 
in. With the approach of spring this objection 
disappears, and coal in fair quantities is now be¬ 
ing shipped to these ports. 

In regard to the proposed “ Seaboard Coal 
Agency Company,” it is stated that at the solicita¬ 
tion of the company, producers have agreed to put 
off making any contracts until after March 1st. 
Most members of the trade express doubts as to 
the combination going through. In all probability 
producers will have the same agreement as fb 
prices that was maintained la.st year, with the 
penalty clause omitted. 

The annual report of the Lehigh Coal & Naviga¬ 
tion Company shows total revenue *2,153.2:13, de¬ 
crease *100,401; disbursements *1,161.095, decrease 
*21,655; net *992,168, decrease *78,747. After 
setting aside *118,241 for sinking fund and 
allowing *105,911 for depreciation on coal 
improvements, surplus is *768,014. Balance, 
after paying five per cent, dividends, Ls 
*126,833, against *119,946 the previous year. De¬ 
crease in gross earning was due to a falling off of 
*154,4.35 in receipts for coal. The general and legal 
expenses increased from *58,993 to *71,965. The 
amount allowed for depreciation of property is 
about *23,000 less than 1888. The gross receipts of 
the company’s railroads were *5,3:^,853, a decrease 
of *20,661. Coal tonnage was 6,07.5.4()0 tons, against 
.5,901,206 in 1888. 

Buhtoii. Feb. 19. 

(From our Special Correspondent.) 

The events of the week which are of especial 
note are in tbe bituminous rather than anthracite 
branch of the Boston coal market. The game of 
bluffliig is over. Soft coal agents have placed, and 
are placing, their yearly contracts with our lead¬ 
ing railroad and manufacturing corporations. 
Nominally no business is being done where con¬ 
tracts call for delivery after March 1; actually, this 
is all nonsense. I, myself, saw a letter to-day from 
a leading corporation stating officially that it bad 
closed its contract this week. 

It is said that the Norfolk & 5Vestern and Chesa¬ 
peake & Ohio agencies here have already con¬ 
tracted for a large tonnage. This may be an exag¬ 
geration; or it may be that technically and literally 
no lai^ number of contracts have b^n made, but 
actually a good share of New England business 
has now been secured, and not merely two or 
three agents, but all the “hustlers” are out for con¬ 
tracts. So far as can be learned prices are fully as 
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1 ow as those of last year. Pool talk is dealt out 
onIj[ to the uninitiated, and the chances of any ef¬ 
fective combine this year look very slim from this 
end of the line. I should quote $2..50 f. o. b. as an 
outside price. Contracts are bein^ made on a de¬ 
livered basis when such a course is demanded. 

Anthracite coal is flat. A buyer would do well 
not to otter f.o.b. at New \ork for stove coal 
unless he wanted his otfer snapped up. As noth¬ 
in}? was said or done about prices at the last meet¬ 
ing of the companies, the agents are apparently 
given pretty wide discretion. If anything further 
was needed to rattle the market, the thunder 
shower of last night would answer. Actual thun¬ 
der and lightning in February is something of a 
novelty, and our cold si^ll has proved of short dur¬ 
ation. Buyers are justified in ottering almost any 
price for any size save broken, and while broken 
is plenty enough, there is no glut of it, as there is 
of stove and egg. 

Freights are easier at New York, quoting 70 to 
75 cents; Philadelphia steady at ?1.35(o 1.40; Bal¬ 
timore unchanjfed at $1.60. 

Retail trade is still very quiet for the season. 
Receipts at this port for the week have been as 

follows: 
.^For the week-s ^Since Jan. Ist-s 
1890. 1889. 1890. 1889. 
Tons. Tons. Tons. Tons. 

Anthracite... .. 19,.570 11.181 99,708 93,192 
Bituminous .. .. 31.971 l.‘i.856 86,430 109, <66 

Total. . 51,541 •27,037 

BiiUalo. 

186,138 202,358 

Feb. 19. 

(From our Special Correspondent.! 

Contracts for a portion of the Grand Trunk Rail¬ 
way, Canada’s bituminous coal supply has been 
awarded without much competition. It is under¬ 
stood that the price was on the basis of 1.80 at the 
International and 1.90 at Suspension Bridge per 
net ton on cars. Buffalo firms secured 230,000 tons, 
namely: Messrs. Bell, Lewis & Yates, 150,000; 
Messrs. Bright, Dowdell & Co., 50,000; and Messrs. 
Thomas, Loomis & Co., 30,000. Messrs. Thomas, 
Mitchell & Sons, of Brady’s Bend, got 40,000 tons, 
and the Erie folks quite a good slice. 

Coal matters here generally without change. 
There are two vacancies in the Board of Regents 

of the New Y'ork State L’niversity. Mr. T. Guil¬ 
ford Smith, the well-known coal and iron mer¬ 
chant of our city, has been named as a candidate 
for one vacancy. An excellent nomination. Mr. 
Smith is unquestionably well qualified for the po¬ 
sition in the general opinion of our citizens, ana if 
their voice has any weight, he will surely be ap¬ 
pointed to the honorable and responsible office. 
As was well expressed by one of our citizens: “He 
is a man "f the highest character, jiublic spirited, 
and would take a special interest in educational 
affairs." 

Mr. Joseph C. Batchelor, of the Delaware & 
Hudson Canal Company, has been elected a mem¬ 
ber of the Buffalo Merchants’ Exchange. 

Many of our citizens are putting down wells for 
natural gas. The great success attending previous 
ventures has stimulated others to “go and do like¬ 
wise.” 

The electric light companies have been quietly 
talked to by our new Mayor Bishop, and the result 
ii that they will take off 2} ^ cents per light per night 
after March 1st. Similar action taken with the 
gas light companies will reduce the cost of that 
commodity on and after same date 5 cents per 
l,O0J cubic feet, making the price $1.20 per 1,000 
cubic feet. 

The Car Service Association is still in trouble; 
many of our coal shippers have refused to pay the 
car service demurrage charges imposed, and prac¬ 
tically defy the Association to collect them. Man¬ 
ager Van Etten says, “that he will have no official 
notice of the trouble until the 1st of next month; 
but all car service associations have passed 
through similar experiences.” A coal shipper says, 
“ I have been soaked on demurrage charges, but I 
don’t intend to pay them. What can the railroad 
do I They can’t hold any other cars for my failure 
to pay charges on that car, and I’d like to see them 
sue me for the amount. Thev can’t collect it.” 

By-the bye, the report of the Cleveland Car Ser¬ 
vice Association shows that during January the 
average detention of coal cars was two days and 
18 hours, at d of other cars, one day and three 
hours. The average detention during January, 
1889, was over four days. 

A steam barge arrived in Chicago, a few days 
days ago, with about 700 tons of "coal on board 
which had been numped out of the wrecked 
schooner “ David Dows.” 

About 109,000 tons of ore have been contracted 
for to be brought from the mines to Cleveland 
next seasou bv lake at $1.10 from Escanaba, $1.25 
from Marquette and $1.35 from Ashland and Five 
Harbors. 

Pltlkbure. Feb. 20. 

From our Special CorrespoHdent. 

Coal.—The market continues very dull, prices 
are weak but unchanged. The stage of water be¬ 
ing good we can report liberal shipments to the 
lower markets which contain an abundant supply. 

The nominal as.sets are: 
Per 101 bushels. I Per 100 bushels. 

1st pool .$1.7.5 .M pool.$3.90 
2d nool. 1.511 4tb pool.3.25 

Railroad coal, $5 20'a$5..'i0. 

Connelisville Coke.—The demand has fallen 
off, many consumers have a good supply on hand 

and .are disposed to use what they have before 
contracting for more. 

The current lates cn Furnace f. o. h. cars at 
works, $2.15; Foundries $2.45; Crushed, $2.65. 

Freights.—Shipments, 70c.; Mahoning and She- 
nango valleys, $l.li5; St. Louis, $3.65 ; Chicago, 
$2.75: Cleyeland,$1.70. 

METAL MARKET. 

New York, Thursday Evening, Feb, 20. 

Price* of stlyer per ounce troy. 

Sterling Lond’n N. Y.l 
1 
! sterling Lond ’n N. Y. 

Feb. Exch’ge Pence. CtS. ; Feb. 'Exch ’ge. Pence. Ccs. 

15 
17 

4.86!^ 
1 4.86 43J^ 

1 

9.5« i 
95li- 19 4.8.m 439i 

4% 
95^ 

1 95^ 20 4 85^ 9514 
18 4.86 1 44 9j?i 

♦ 43 11-16 

Silver market has proved very erratic this week, 
opening with strong upward tendency, but sulfer- 
ing a sharp decline on Wednesday after the allot¬ 
ment of council bills, at Is. .5d., and increased otter¬ 
ing for next week were known. Weakness in 
Sterling Exchange also depressed prices. 

United States Assay Office at New York reports 
total receipts of silver for the week, 140,000 ounces. 

Coinage executed at the mint of the United 
States during Janua^: Double Eagles, 135,240 
pieces; value, $2,704,S)0. Eagles, 56,980 pieces; 
value, $569,800. Total gold, lfe,220 pieces; value, 
$;i,274,600. Standard dollars, 3,000,000 pieces; value, 
^3,000,000. Total silver, 3,000,000 pieces; value, 
$3,000,000. Five cents, 1,509,400 pieces; value, 
$7.5,470. One cent, 5,121,000 pieces; value, $51,210. 
Total minor, 6,630,400 pieces; value, $126,680. 
Total coinage, 9,822,620 pieces; value, $6,401,280. 

Domestic and Foreign Coin. 

The following are the latest market quotations 
for American and other coin: 

Bid. Asked 
t rade dollars.$ .76 f 78 
.\i exican dollars.75 .76 
Peruvian soles and Chilian pesos. Nom’al. Nom’al. 
English silver. 4.83 4.88 
Five francs.94 .95 
Victoria sovereigns. 4.86 4.88 
Twenty francs. 3.85 3.90 
Twenty marks. 4.74 4.78 
Spanish doubloons. 15.55 15.70 
-'nanish 25 pesetas.•. 4.82 4.88 
Mexican doubloons. 15.55 15.70 
Mexican 20 pesos. 19.50 19.60 
Ten guilders. 3.96 4.00 

Copper.—The tone of the copper market con¬ 
tinues firm, with the demand for trade purposes 
satisfactory. This remark applies both to Lake 
copper and also to the casting brands, the latter 
now being held for stifTer prices, with consumers’ 
orders more numerous. We have still to quote 
Lake at 14)i@14>^c., and casting kinds, 12%(^13c., 
according to brand. 

At the beginning of the present week the Lon¬ 
don market for G. M. B. copper and Chili bars 
gave indications of returning strength, and an ad¬ 
vance of about 10s. a ton was gained, but subse¬ 
quently this improvement was lost again, and the 
latest cable quotations are £47 58. to £47 7s. 6d. 
spot and £4717s. 6d. to £48, showing a decline of 
about 2s. from those of a week ago. 

Cable advices report the statistics of visible 
supplies, as made up for the first half of ITebruary, 
to snow a decrease of 500 tons, and all communi¬ 
cations lately received from Europe agree that the 
markets on the other side are in a sound and 
healthy condition, the latest London quotations 
for refined manufactured sorts being as follows: 
English tough, £54 to £55; best selected, £56 to 
£.58 10s.; strong sheets, $6a to £66; India sheets, 
£80 to £62; yellow metal, 6d. 

Tin.—The tin market has been subject to a con¬ 
siderable amount of fluctuation since our last re¬ 
port, but while such tendency as has been appar¬ 
ent has been in the direction of contracted values, 
the actual change for the week has been quite in¬ 
significant and at the slight concession in prices a 
large amount of business has been transacted. 
The total quantity changing hands being 400 
to 509 tons or more. Spot tin is scarce, and com¬ 
paratively high prices are obtainable for imme¬ 
diate and early deliveries, and for these positions 
the market closes rather higher, while for futures 
the quotations are lower. We quote spot at 21c., 
Feburary at 21c., March at 20'%, April at 20‘25, 
May at‘20‘23, June at 20‘25. 

In London the market has also run rather an 
erratic course during the week, fluctuating be¬ 
tween £91 and £9110s. for spot, and £9110s. and 
£92 for futures, and the latest quotations in that 
market, as per cable advices, are spot, £90 7s. 6d.@ 
£90 ICte., and futures, £91@£9158. 

It is expected that the total shipments from the 
East during the present month will again be very 
heavy. 

L< ad.—The market continues in a dull and un¬ 
satisfactory state, and that although the long dis¬ 
cussed Mexican ore question is again understood j 
to be the subject of attention by the Legislature, i 
and it is reported that the Ways and Means Com-1 

mittee is prepared to propose an alteration of the 
schedule of duties, the effect of which will be the 
practical exclusion of Mexican silver lead ores by 
bringing all lead ores containing gold and silver 
within the description of ores chargeable with a 
duty of lb<c. per pound for all the lead contents. 
In spite of this we have still to quote the present 
value at 3'80^ 3'85. The European markets have 
been steady and the latest cable quotations show 
a rise of about 5s. per ton, with the present Lon¬ 
don quotations at £13 for Spanish and £13 Ss. for 
English lead. 

Spelter continues irregular and comparatively 
neglected, the present quotations for pure Western 
being 5'25@5'30. 

The European markets are reported firm, and 
the London market has quickly recovered its re¬ 
cent relapse to £21 Ids. The latest quotations from 
that market received by cable are: Ordinaries, 
£22 5s.; specials, £^ 10s. 

Antinioiiy is in better demand, with Cookson’s 
quoted 28(g;29 and Hallett’s 19j^@195i. 

IRON MARKET REVIEW. 

New York, Thursday Evening, Feb. 20. 
Pig Iron.—There has been but little change in 

the market the past week. Moderate sales are re¬ 
ported, among others, one of Allentown iron at 
slightly lower figures than ruling prices. It is not 
probable, however, that the sale was made at much 
less than $20. Fifteen hundred tons of No. 1 soft 
Southern iron have been offered at $16 at the fur¬ 
naces, with no takers, inasmuch as this grade of 
iron is a highly carbonized one, and Northern con¬ 
sumers profess ignorance as to its use. A scarcity 
of pig is complained of by prominent dealers, and 
rumor has it that the Thoimas Iron Works has not 
more than enough iron on hand to keep them four 
days. This state of affairs is said to have existed 
from January 1st. 

Prices remain as reported last week. No. 1 X 
Foundry iron, $20; No. 2, $19. and Gray Forge, $18. 

A fact of interest to Eastern men' is that the 
Sheffield, Ala., furnaces have begun to ship pig 
iron to Pittsburg, via the Tennessee and Ohio 
rivers. A shipment of 5,000 tons is contracted for. 
The rate of freight is $2.50 per ton, and this is so 
much less than the rate by rail that it may have 
some effect upon the Eastern market. 

Scotch Pig.—The imports of Scotch Pig Iron 
have been so light that there is very little of this 
article on the market. Two hundred tons were 
received last week, but this had been sold prior lo 
delivery, and was not put on the market. The 
prices remain nominally the same. 

Spiegeleiseii and Ferromanganese.—There is 
nothing new to record in the first mentioned pro¬ 
duct. Prices continue to be $36@;i6..50. In ferro¬ 
manganese, sales have been reported to Pittsburg 
men. For early delivery quotations are $88@89. 

Steel Rails.—No large sales have been made in 
this article, and business may be said to be dull. 
There are rumors of a few steel rails having been 
sold at $35. Quotations are nominally ^35.50(a 36. 

The American Iron and Steel Association has 
ascertained that the total quantity of Bessemer 
steel rails made in the United States in 18^ by 
works producing their own ingots was 1,644,234 
net tons, or 1,408,060 gross tons, a gain of only 
102,045 gross tons over the production of 1,365,921 
gross tons in 1888, 

.Rerchaiit Steel.—The condition in this is not 
as promising as it was two or three months ago. 
The mills are all working at present, but orders 
for future delivery are not plentiful. Prices are 
as follows: Best P.nglisb tool steel, Icc.^et; Anier 
ican tool steel, 8@10c.; special grades, 13@20c.; 
crucible machinery steel, 5c.; crucible spring, 3%c,; 
open-hearth machinery,i2?^c.; open-hearth spring, 
2%c.\ tire steel, 2%c. 

Old Rails.—There is a sale of 1,015 tons of old 
tees reported at Buffalo. The price given could 
not be ascertained. 

Pblladclplila. Feb. '20 

(From our Special Correspondent.) 

Pig Iron.-The large shipment of Alabama pig 
iron to Pittsburg, has started inquiry as to the 
possibility of getting .-Vlabauia iron east of the 
mountains. The ditterence in freight and water 
rates to Pittsburg is $2.60 per ton in favor of the 
latter; but the rail rates eastward at present for¬ 
bid iron reaching Eastern markets that way. Ti e 
present freight rates by way of Savannah are high 
enough to place a practical embargo upon Ala¬ 
bama iron in Philadelphia markets, although 
there are some inquiries in hand for Southern 
iron, and a few furnace men in the South are fig¬ 
uring for business here; but as yet they have not 
met with any success. The amount of spot iron 
offered in this market is light, and it is mostly of 
inferior make. A few brands of gray forge have 
been offered at $17.50, and to-day that fi^ire was 
slightly shaded, without finding buyers No. 2 iron 
is under more active inquiry, and from all that can 
be gathered, a good deal will be sold within the 
next 30 days. No. 1 is not actively inquired for, 
but more is selling; the average price is $20, but 
some brands can be bad at 25 to 50 cents less. There 
is no business doing at present in Bessemer pig; 

[•the furnaces are all pretty wipll sold up. 
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Foreign Material.—Several inquiries have 
just been received by brokers for foreign material, 
and the best possible prices have been named; but 
the terms are strictly private. Buyers would like 
to obtain spiegeleisen at about §34.50. Ferroman¬ 
ganese is quoted ail the way from §85 to §100. 

Muck Bars.—Muck bars are quoted to-day at 
§33 delivered, and one lot of good make lias sold 
at that price. The lowest mill quotation received 
to-day was §31.50; this is the very bottom price. 

Merchant Bars.—Merchant iron has been sold in 
this city at I’OO, but the regular price is 2c., with 
common emoted at 1‘70 to I'SO, and medium 
1’80 to 1'9D. Several interior mills have been 
booking a good deal of business for car iron dur¬ 
ing the week, but the city and near by mills report 
business rather dull. 

Skelp Iron.—Skelp iron is under good inquiry, 
and the mills are assured of considerable business 
between this and March 1st. Grooved is quoted 
at 1‘95, and sheared, 2'10. 

Wrought Iron Pipe.—Discounts are very firmly 
adhered to, and business is good. 

Nails.—Business is dull, but prices are firm. 
The factories are busy and prospects good. Quota¬ 
tions are §2 10 for car lots, but it is asserted that 
§2 would be accepted. 

Merchant Steel.—The demand for merchant 
steel is good, but in small lots. Prices would not 
be shaded excepting for very large orders. 

Sheet Iron.—The mills are all running along 
steadily and receiving fair orders for spring and 
early summer. There is very little departure from 
card rates. 

Plate and Tank Iron —The demand for plate 
and tank is moderate and prices are firm. Quota¬ 
tions: 2'35 for tank, 2‘65 for shell, 3‘75 for fire box, 
all iron. 

Structural Iron.—Several large orders were 
promised for this week, but as yet have not been 
placed. The buyers of structural iron seem to be 
still undecided as to whether it would be best to 
place their orders now or wait. Bridge plate is 
2’35; angles, 2‘30; tees, 2'80; beams and channels, 
3-10. 

Steel Rails.—Steel rail quotations are strong at 
§35 to §30, without much activity. One mill in the 
interior is reported to have just closed a contract 
for 10,000 tons at §35. 

Old Rails.—Old rails are asked for in considera¬ 
ble quantities. Prices range from §27.50, for tees, 
to §28.50. There are a few lots here, and more are 
promised by March Ist. 

Scrap.—The scrap market is quiet. No. 1 has 
fallen a little, and §23 50 weis the selling price 
yesterday for two or three fair lots. Machinery 
scrap is quoted at §16 to §16.50; wrought turnings, 
§17 ; cast borings, §11. 

Pittsburg. Feb 19. 

(From our Special Correspondent.) 

Raw Iron.-The iron market continues in a 
very unsettled condition, dealers wide apart in 
their views. As usual city furnace made iron is 
most fancied and commands the highest prices, 
and is ranked as better iron, besides in most cases 
they refuse to sell at prices offered for outside lots. 
A sale of 5,000 tons Bessemer was made. The par¬ 
ties, however, refuse to furnish figures, whicn is 
generally understood to mean below current rates. 
A dispatch from Sheffield, Alabama, says: 
“ We are celebrating the first shipment of pig 
iron from Alabama to Pittsburg, Pa., by 
barges via the Tennessee and Ohio rivers, the pres¬ 
ent shipment being 5,000 tons grey forge, the rate 
being §2.50 per ton, which is so much less than the 
rate by rail that it affects the iron trade of the en¬ 
tire country. A contract for the shipment of 12,000 
tons additional has been made. A big banquet 
was held at the Cleveland House, attended by a 

large number of invited guests from the South and 
from Cincinnati, Pittsburg, Indianapolis, St. Louis 
and Kansas City.” 

The rates from that point to Pittsburg by rail is 
§4.50 per ton, difference in favor of water §2 per 
ton. One thing is very certain, it will be a big 
advertisement for the Southern iron trade, and 
no doubt that was what was intended. 
Prices have been slowly but gradually tending 
towards a lower range. Leading dealers seem to 
think the bottom has been reached. The high cost 
of raw material and the certainty of its being 
maintained at least for some time to come compel 
producers to adjust selling prices in proportion so 
that the chances of a decline are becoming smaller. 

Coal and Coke tSmelted Lake Ore. 
2.009 Tons Bessemer, March .123.00 cash. 
1,000 Tons Gray Forge. 18.00 cash. 
1,000 Tons Bessemer. 23.00 cash. 
1,000 Tons Bessemer. 22.75 cash. 
1,000 Tons Bessemer (Valley Furnace).22.'<5 cash. 

800 Tons Off Bessemer. 21.50 cash. 
750 Tons Bessemer. . 23 00 cash. 
500 Tons Bessemer. 23.00 cash. 
.500 Tons Gray Forge Extra. 18.25 cash. 

1,000 Tons Off Bessemer. 20.00 cash. 
500 Tons Gray Forge (all ore). 18.25 cash. 
500 Tons Off Bessemer.  18.25 cash. 

Coke, x^ative Ore. 
100 Tons Silvery. 18.50 cash. 
50 Tons Silvery, extra. 21.00 cash. 
.W Tons No. 1 Foundry. 20.00 cash 
50 Tons No. 2 Foundry. 19.10 cash. 

Muck Bar. 
500 Tons Neutral. 
500 Tons Neutral—March. 
500 Tons Neutral. 

Steel Slabs and Billets. 
750 Tons Billets. 
500 Tons Billets . 
200 Tons Steel Slabs. 

Steel Wire Rods. 
350 Tons American Fives. 

Bloom Ends. 
1,200 Tons Bloom Ends. 

Skelp Iron. 
300 Tons Sheared Iron.- 
200 Tons Narrow Grooved. 
100 Tons Wide Grooved.,. 

Eerro-Mangdnese. 
200 Tons 80 per cent. ex. Ship. Baltimore 
100 Tons 80 percent, ex. Ship. Bvltimore 

Spiegel. 
50 Tons 20 per cent. 
20 Tons 10 and 12 per cent . 

Prices. 

30.00 cash. 
29..10 cash. 
29.75 cash. 

35.50 cash. 
36.00 cash. 
36.00 cash. 

51.00 cash. 

25.50 cash. 

2.-20 4 mo 
1.85 4 mo 
1.90 4 mo 

85.00 cash. 
82.75 cash. 

38.25 cash. 
32.00 cash. 

Coke or Bituminous 
PlK- 

Foundry No. 1..$20.00® i 
Foundry No. 2.. 19.00<« 
Gray F. No. 3.. 18.00®18.25 ; 

No. 4.. 17.50® 
White. 17.00(«17.25 i 
Mottled. . 17.00(al7.25 I 
Silvery. 1&25®21.00 | 
Bessemer. 22.j0«je23.00 ' 
Low Phos. 27.00®27.50 ! 

Charcoal Pig— j 

Foundry No. 1.. 23.50@24..50 ' 
Foundry No. 'l..\ 22.00®22.75 | 
Cold-Blast. 25.00@.9.00 
Warm Blast... 24.00®M.OO 
10 -I-12* Spiegel 

at seaboard.. 31.00®32.00 

20< Spiegel at 
Pittsburg_ 38.00(^.38.50 

Muck-Bar... 29.50®30.00 
Steel Blooms.. 35.7.5(d(36.50 
Steel Slabs_ 36.00(«(36.25 
Steel Cr’p Ends 25.00®25.50 
Steel Bl. Ends.. 25.i 0(a25.50 
Ferro-Man., 80*, seaboard, 

82.7y't 85.00 
Steel Billets.... 36.00®36,50 
old iron Kails.. 27.50(028.00 
Old Steel Rails. 23.00«24.00 
No. IW. Scrap. 23.00®24.00 
No. 2 W. Scrap.®19.00 
Steel Rails. 36.00<rt3&50 

“ light sec.. .36.00(0(39.00 
Bar Iron. nom.. 1.90® 1.95 
Iron Nails. 2.50® 
Steel Nails. 2.50® 
Wire Nails. 2.90® 3.00 

CHEMICALS MINERALS. 

New York, Thursday Evening, Feb. 20. 
Heavy Chemicals.—There has been a decided 

advance in high test carbonated seda ash, and 
dealers complain that they cannot supply the de¬ 
mand. For 48 per cent., §1..50(S§1.55 is asked, and 
for 58 per cent., the ruling quotations are §1.50 in 
a large wav, and in small lots §1.75@§2. 

Caustic Soda,—Dealers report an increased firm¬ 
ness in this article at the prices given in our last 
issue. Sales of 3,000 tons, 70(5 /4 per cent, for 
future delivery, are rumored at current prices. 
There is a fair demand for 60 per cent. 

Caustic Soda Ash.—There is not much demand 
in this and prices remain unchanged. It is possi¬ 
ble that the higher figures in caustic soda and 
alkali may advance the prices. 

Bleaching powder is easier; §1.45 on spot and 
§1.40 to arrive is asked. 

Business of a jobbing nature only is reported, 
and the advance expected on account of the higher 
Liverpool prices has not developed. 

There is a good demand for American brands of 
sal soda, the English product not being much 
sought after, and last week’s prices are main 
tained. 

Acids.—The outlook in this branch of the chem¬ 
ical market is improving, and the expectation is 
that before another month goes by the acid man- 
facturers will be very busy. The stock of the con¬ 
sumers who bought fast year when low prices pre¬ 
vailed is becoming exhausted, and by March tney 
will begin to send in their orders. Business is 
better than last week and prices remain the same. 
There has been a fair jobbing trade. 

Oxalic acid continues dull and weak in prices. 
Fertilixing Chemicals.—The market in fertil¬ 

izers is dull, with a slight increase in business over 
last week. Sales of high grade dried blo^ are 
reported at §1,95(5 §2, and tons of sulphate of 
ammonia at §3.12>^(5§3.15. 

Ruling prices are as follows: Azotine, §1.90@§2; 
dried blood, low grade, §1.8.5(5 §1.92V^; high grade, 
§1.921<(5i§2. Tankage, high grade, 9'to 10 per cent, 
ammonia and 15 to20 percent, phosphate, §20(5§21 
per ton, and low grade, 7 to 8 per cent, ammonia 
and 25 to 30 per cent, phosphate, §18.50. 
Fish scrap, §21.50(5§22 per ton, f.o.b. factory. 
Sulphate of ammonia at §3.123.7(53.15 per 
cwt. Concentrated tankage, §1.90fe§2.(J0. Refuse 
)*one black, guaranteed 70 per cent, phosphate, §20 
per ton. Dissolved bone-black is 05c. per unit for 
available phosphoric acid, and acid phosphate 80c. 
per unit for available phosphoric acid. Steamed 
bones, unground, §20^23; ground, 825fe§26. 

Charleston rock, undried, §5.75 per ton; kiln, 
dried, §6.75@,§7 per ton, both f. o. b. vessels at the 

i mines. Freights by sail from Charleston to New 
! York, §3(5 §3.25 per ton. Charleston rock, ground, 
I §11,5(%§12, ex-vessel at New York. 

Double manure salts, 48 to 51 per cent, sulphate 
of potash, §1.123^ per 1(K) pounds for shipments af¬ 
ter April 1; high grade manure salts, basis 90 per 

1 cent, sulphate of potash, §2.373^ per KW pounds. 
For lots on the spot, an advance over the above- 
named figures of 23^c. per 106 pounds is quoted. 

Kainit.—The demand in this article is good, but 
there is no supply. A certain quantity contracted 
for has been shipped, and that is about all the 
movement that nas taken place. It is reported 
that §11 has been offered for some in second 
hands. _ 

BUILDING MATERIAL MARKET. 

New York, Thursday Evening, Feb. 20. 
Bricks.—As before stated no bricks above 

Haverstraw are being shipped, and the daily re¬ 
ceipts are not more than 1,000,000. Sales are re¬ 
ported numerous, and the market is firm but not 
active. Local dealers state that they will not sell 
under §8 per M. for best Haversiraws. Jersevs 
continue at last week’s prices, §5.50@§6, and pales 
have gone up to §4 per M. 

Lime.—There is very little lime on the way, the 
result of the restriction ordered by the combina¬ 
tion. The demand is quite good, and the price re¬ 
mains about the same. 

Cement.—There is nothing new to record in the 
imported article. It is expected that prices will 
go up shortly, and that the quotations ruling dur¬ 
ing tne last lew months of the year will prevail. 
The increa.se in wages on the “other side” was 
offset by a decrease of trans-atlantic freights, and 
no appreciable difference in prices has resulted. 

IMPORTS AND EXPORTS OF METALS AT NEW YORK FEBRUARY 8 TO FEBRUARY 15 AND FROM JANUARY 1. 

IM FORTS. 

VV eek. 
Spelter. Tons. 

Amer. Metal Co. 
Meyer, G. A. & E. 
Muller, Schall & Co. 

Corres. date, 1^. 

Pie Lead. Lbs. 
Schultz & Co., A. 

Total. 
Corres. date, 1889. 

Till. Tons. 
Amer. Metal Co. 
Crooks & Co., R. 
Naylor & Co. 
Nissen. Geo. 
Phelps, Dodge & Co. 
Thomson, A. A.&Co. 
Townsend,&Co.,J.R. 
Trotter & Co , N. 

Total. 
Corres. date. 1889. 

Year. 
Tons. 

25 
9 

69 

103 
56 

Lbs. 

98 

Tons. 
150 
25 

150 
10 

370 
10 
30 
10 

755 
935 

Byrne & Son. 1,0 0 
C -ntral Stamp. Co. 18,335 
Coddington & Co... 925 13,417 
Cohn & Co . 435 1,314 
Con. Fruit Jar Co. 120 
Cormere F. & Co... 813 1,193 
Cort & Co. 2,618 21,165 
Crooks & Co. 69 3,981 
liickeison.V.D.&Co. 1,033 31,522 
Iron Clad Mfg. Co. 277 
Lalance & O. M. Co. 1,734 
Merchant & Co. 24 5,506 
Mersick & Co. 1.021 
Morewood & Co.... 2,714 13,6% 
Pratt Mfg. Co. 4,377 13,084 
PhelpsDodge & Co 6,501 41,929 
Shepard & Co. 789 
Taylor, N & G ... 194 231 
Thomson&Co.,A.A. 242 6.888 
Wheeler & Co. 427 3.680 
Whitteniore & Co. 2 1,490 
Wolff & Reusing. 625 

Total. 20.404 188,331 | 
Corres. date. 1889. 248.0-29 j 

Pis Iron. Tons. Tons. 
Crocker Bros. 90») 
Williams, J. & Co. 100 

Tin Plates. Boxes. Boxes. 
Bruce At Cook. 969 8.760 

Total. 
Correa, date, li^. 

300 
2,600 

Steel Blooms, Billets, 
and Slabs. Tons. Tons. 

-254 
Downing.R.F.&Co. 
Martin & Co 80 
Milne, A., & Co.. . o 5 
Pope. Jas. E., Jr. 61 
Roebling’s Sons, J. A.. 55 
Wolff, & Co., R. H. 60 

Total. 5 520 
4.865 

Bar Iron. Tons. Tons. 
Abbott & Co., Jere. 318 
Bacon & Co. 84 
Crocker Bros. 77 
Downing & Ca.... 185 
E. .1. Jacobus. 1 1 

200 
Milne & Co. 34 
Page. Newell & Ca. 377 
WUson. J. G.. 2 

Total. 1 1,2-28 
Corres. date. 1889... 1,457 

Scrap Iron. Tons. Tons. 
Samper & Ca, § . 186 

Total. 186 
Corres. date, 1889i.. 951 

Steel and Iron Rods. 
Tons. Tons. 

Abbott & Ca. 1.268 
American S. Co.... 60 no 
Bacon & Ck>. 11 
Carev & Moen. 18 
Downing & Ca... -25 
Galpin, S. A. 125 527 
(ireely & Co. C. S. 30 
Jacobus. E. Y. 2 
Lundberg, G. 
Milne & Co. 

no 
180 

Muller.Schall & Ca 100 
Naylor & Ca. 614 
Pat^ Newall & Ca 50 
Roebling’s Sons, J. A . 130 491 
Wood Sr Niebuhr.. 25 
Wolf Sr Ca. R. H.. 676 1,550 

Total. 1,011 4.527 
Corres. date, 1889... 6,831 

Old Ralls. Tons. Tons. 
Frankfort, M. S94 

Total. 994 
Corres. date. 1889... 4,421 

Kplegeleisen. Tons. Tons. 
Blakely SE McLellan 1.440 
Crocker Bros. 195 2.M2 
Dana SC Co. 2,151 
Foley, F. 50 

Geisenheimer St Ca. 
Hemsbime, L. 
Naylor St Ca. 
Perkins. C. L.. 
WhiUemore, B.StCa 

544 
464 

125 
3,056 
1,884 

400 
23 

Total. 
Corres. data 1SS9... . 

1.203 10,371 
10.173 

Iron Ore. Tons. 
Baiz. Jacob.;.. 
Eamshaw, A. 
Ennis. Andrew. 

Tons. 
67 

T42 
438 

Total. 
Corres. date. 1889.. . 

1.247 
749 

EXPORTS. 
Copper. Pounds. Pounds 

Abbott & Co.,Jere.232.386 657.443 
Amer.Mct. Co.,Lt. 111.9(0 648.110 

Total. 344,3-26 1.323,553 
Corre. date. 1889.. 

Copper .Vlatte. 
AmericanMet'ilCo357,396 749,178 
Lewisohn Pros  . 592.162 
Nichols, Geo. H... 967,MS 
Paulsen, Wm... 61.328 1,‘>£).428 
Wil’ms & T’hnne. 159,094 1,351,906 

Total.. 478,317 S,9BM78 
Corres .-Ute 1888.... 
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Date and amount 
of last 

Adams a. l.. ?l,6U0,UUu 150,QUO <10 
0.000,000 100.000 26 • 

300,000 30,000 10 * 
.311,410. 

1,000,000 10,000 36 <380,00C 
10,000.000 100,000 100 336,000 
3,000.000 200,000 10 • 
3,000.000 100,000 30 . 

3.i0,000 50,000 6 . 
10,O0O,oOO 100,000 100 
10,000,000 100,000 100 166 000 
10,100,000 lOl.OOO 100 3.833.000 
1.350,000 136.000 10 130.O00 

10.000 000 100 000 100 575,000 
3,500,000 360,000 10 ' 
8,600.000 100.000 36 • 
5,000,000 300,000 35 • 

600,000 60,000 10 . 
10,000,000 100.000 10 180,000 
3,000,000 300,000 10 • 

10,000,000 100.000 100 606,000 
l,000,00o r 1 
3,500,00u 100,000 35 1,200,000 
l,600,00t 800.000 10 * 
1,000,000 300,000 5 ... 

100.000 100,000 1 . 
3,000,00o 300.000 10 * 

500.00O 30.000 36 100.000 
10,000.000 300,000 6( • 
3.760.00O 376,000 10 • 
. 34,080 ... 287.440 

31 800 000 318.000 100 108.000 
13,600.000 '360.0O0 60 ... 

1,400 OOu 140.000 U . 
13,J00,00c 800.000 35 
10 OOO.OOO 100.000 100 8,880,000 
3.000,000 150,000 30 . 
1 OOO.OOo 300,00u 5 • 
6,000,000 300,000 35 • 

10,000,000 100,000 100 00,000 
5,000.000 300 000 8.6 • 
l„'l00,000 30j,U00 6 • 

Attasstt Oous, * --- a. L.. Ooio. 
2 Alleghany, s.Colo. 
3 Alloues,u....,.Uloli 
4 Alpha Con., •. a. not.. 
6 Alta, t.. . Ne».. 
e Amador, a.  c^.. 
7 American Flag, s... Colo. 
g Amity, a. Colo. 
9 Anglo-dontana, Lt. Hon. 

10 Astoria, o. Cal.. 

I Alice, 8.0 . . Mont 
Alma Cons., o.Idah. 
Amy Aanyersnutaa. Hon. 
Atlantic, o.Hicb 
Argenta. 8. Nev- 

9 Badger, 8. 
Colo. 
Nev„ 

.. .... NeT.. 
13 BeilcTue Idaho, a. l. Idah. 
14 Rodle Con., a. a.Cal . 
16 Boston A Mont, a.... Hon 
18 Boston A Mont., O.8. Mon' 
17 Breece.a.... .. Colo 

11 Barcelona, a. Mev 
Ig Bechtel Con., a.cal 
Ig Belmont, 8.Nev 
14 Best A Belcher, a. 8. Key! 

*• *••• Colo. 
10 Bl-Met^Uc, 8. Mon. 
17 Black Oak, a..Cal 
10 Boston Con., a.cal. 
19 Bremen, 8. S. M 
20 Brownlow, 8.Colo. 
21 Brunswick, a.0*1 
22 Bullion, a. 8. Ney 
2g Calaveras, a.Oal 
24 Carlsa. a. Wy 
25 Carupano, a. s. L. o. Ven. 

0 Cashier, a. A.Colo. 
Charles Dlckens,a.A Idau. 

28 Cherokee, a.Cal 
29 Chollar.8.Nev.. 
30 Cleveland, t. Dak. 
21 Colchis. N.M. 
32 Commonwealth, 8.. Nev. 
33 Comstock, a. 8. Nev.. 
34 Con. Imperial, a. 8. Nev., 
35 Con. Faciflc, a.. .. Cal.. 

I Api. 1878 
I Tan. 1887 
I Apl. 1886 
I Jiin 1886 
I Jan. 1880 
I KeO. 1880 
I July 1887 
I .Ian. 1884 
, Oct. 1888 
I O-t 1889 
I Feb. 1890 
I Feb. 1M90 
I Apl. 1884 
I Dec. 1888 
> Oct.. 188:1 

May. 1884 
1 Feb. 1890 

Dec 1884 
July 1889 
Adi 1889 
Jan. 1890 
Dec. 1884 
Oct. 1888 
Oct. 1888 
.Tan. 1876 
Feb. 1890 
Jun. 1889 
Nov 1887 
Oct 1889 
Sept 1889 
Nov 1S88 
Nov 1887 
July 1887 
Oct. 1887 
July 1888 
Dec 1889 
KSt. 1880 

Dec 1885 
Jan 1889 
ju,} 18W 
Apl 1888 
JCt 1870 
Jan. 1890 
Oot. llbO 
Feb 189.^ 
N.iv 1881 
July l88f 
Dec. 1889 
July 18^ 
ADI 1881< 
Feb 188. 
Feb 1890 
Sept 1887 
Apl 1888 

D C 1889 
D c. 1889 
Dec. *889 
Oct 1886 
Apl I'O 
,epi 1879 
Nov 1887 
.Apl. l08b 
Jun 1889 
Apl 1889 
Feb H»K 
Oct 1887 
Jan 1890 

Cons Sliver, a 
Crescent, 8. l. . 
Crocker, a. 
Crowell, a. 

87 Daly, a. I.. . Otah 
88 Deer Creek, 8. a.Idah. 
39 Deadwood-xerra, a.. Dak_ 
40 Oerbec B. Orav.,a. a. cai.. 
II Dunkln, a. L.Colo. 
43 Dunstone, a. 8. L.... Horn 
4b liclipse.Colo. 
14 Nianoru, a. a. Horn 
16 i^mpire Lt., a. Aoni 
lO Bureka Con., a. a l. Nev.. 
17 Evening Star, A L.... Jolo. 
■ 8 Excelsior, a. Jal.. 
19 Father de Smei, a.. Dak. 
60 FraukUa,c.Hicti 
61 Freeland, a. a. c. Colo. 
63 Oarfleld Lt., a.a. Nev. 
63 liould A Curry, a. a. .Sev.. 
64 OrandPrlae.a.Nev.. 
>5 oranite, A I......... ■ Idah. 
66 uirauite Mountain, a. jium 
67 OreenMountain,a... jal.. 
68 Hale A Norcroas, a. t Nev . 
69 HeclsCon., AO. L. O. Hont 
60 Hel’a Mg A Ked,a.s.L Mont 
61 Holmes, .. .vev. 
63 Holyoke, a. Idah' 
03 Homestake. a. DaAr 
64 .ilononne, a. L. Utah 
66 Hope, A. Mont 
66 Horn-Silver, A L. Utah 
87 Hubert, a.. • Colo. 
68 idano, a. .. .• Cal.. 
69 Ideal, a. L. Colo. 
70 Illinois,.. N.M. 
71 independence, s.... .vev„ 
73 1ronHUl,8. Dak. 
73 Iron-Silver, a ... 
74 Jackson.a. 8. .vev. 
76 Jay (lould . Mont 
76 Juculstlta, I . .dex. 
77 Jumbo,a...- .. Colo. 
78 tcarsarge.o. Mich 
79 .. Sev. 
60 LaFlata, a l— .. Colo 
81 L,eadvilleConA,B.L.liOolo. 
83 Liexlngton, a. a.,Munt 
68 Little Chief, a. L ... coio. 
84 Uttle eiusojrg, 8.i|colo. 
86 Martin VVnite. a.. ..i.Nev.. 
86 Mary Murpny, a. a... oolo. 
87 Matchless, A. Colj. 
66 HinuebOiu, o. Mien 
89 Mono, a... Cal. 
80 Montana, Lt.,a. A.... Mont 
91 Homing Star, a l. . oolo. 
93 Muultou, a. a. 'Mont 
93 Mount Pleasant, a... uai. 
94 Ml. Diablo, 8. ijev. 
96 Napa, <t. Cal.. 
96 Navaju. a. 8. Nev.. 
97 New Uustou. 8. qqIo. 
96 N. Hoover Hill, a. h.. q 

,99 Nonuern Belle, a.... ^ 
*j0 North Belle Isle, a... Nev.. 
f jl Nortn Star, a. Cal.. 

i-mtario,Ah. Uian 
{ J8 Uphir, a. a. Nev.. 
|j4 Crlgmai, AC. yioni 
\jb Aiaceola, o. Mich 
Joe oxiord, a. N. 3. 

Paradise Valley, a.a Nev. 
fjg Patrol, c. Mont 
tjd Peacock. A a. c.. n..M. 
|l0 Plumas Eureka, a... 

piutus, a.B. a h. ... Colo. 
fl8 Pljmoutn Con., a... cal. 
*■18 idulcKsllver, pref.,(4. oal.. 
Il4 com., (4. Cal.. 
ili yuincj* o. viich 
*16 Republic, c. Mich. 

47 LtiuuuioaU. Ah....... .Vev.. 
118 Midge, o. Mich. 
119 Moblusun Con., a l. . Oolo. 
420 nobert £. Lee, A h... Colo 
421 Savage, a. Mev.. 
422 anoauune, a. Idah. 
126 Sierra ButteA a. Cal.. 
124 sierra Nevada, a. 8. Nev.. 
425 sierra NevadA a. h,. Idaho 
42i -Mlver Cord, a. a. h.. Culo. 
427 oUverMlug.A. Aria. 
428 Silver Mg. of L. V.. S. M. 
139 allvertou,a. A L..,.. Colo. 
430 ^uuui Hopes Cons..8 Colo. 
434 spring Valley, a.... Cal.. 
432 SianOard, a. 8. Cal.. 
(33 Stormont,8 .... .... Utah 
4<}4 vt.Joseph,h. Mo.. 
48.5 awaiuiea,«.Colo, 
(36 tamarack./).Mich. 
(37 lip Top, 6. Aria. 
(38 lomtMiouA •-A h.. Arts. 
(39 united Verde, 0. Aria. 
(40l * alencia, m. N. H. 
141 * TOlk Lk.a. L. Iduh 
142 iVardConA, a. h.... Colo. 
448 tankee Qirl.Colo. 
■ 44 reUowJacket.a. A Nev.. 
146 Webb City, h.s.Mo... 

Durango, a. Oolo. 
Eaatern Dev.Co., Lt .N. S. 
El Criato, a. a.D.S.C 
El Dorado, a . Cal. 
£1 Talento, a. D.S.C 
Empire, a. Utab 
Eureka Tunnel, a. l Nev.. 
Exchequer. Nev. 
Found Treasure.o.s. Nev.. 
Qogebic L Syn., i ... Wls. 
Ghjld Cup, a. ■' ■ Colo. 

Mon. 
Colo. 
Cal. 
Oal.. 
Tex. 
Colo. 
a.8.c 
Colo. 

- -- -Mon 
Harlem M.A M.Co.e. Cal.. 
Head Cent. A Tr.AO Aria. 
Hector,a. Cal.. 1, 

Cal.. 
Colo. 
Mich 
N.M 
WU. 
Mich 
Aria. 
Nev.. 
Colo. 
Oolo. 
Cal.. 
Colo 
Dak 
Nev. 
Cal. 
Colo 
Colo. 
Colo 
W’sh 
Mien 
Cold. 
Ntv 
N.S. 
Cole. 
Nev. 
Cal.. 
Cal.. 
Cal. 
Nev.. 
Nev.. 
Nev. 
Clan 
Aria. 
Aria. 
Aria 
Ark. 
Oolo 
Cal.. 
Nev.. 
Idah 
Colo. 
Colo. 
Va.. 
Colo 
Mien 
N. C. 
Utah 
San S 
N.M. 
a.s.c 
Oolo. 
N.M. 
Aria. 
Cal.. 
Cal.. 
Cal.. 
Cal.. 
Colo. 

,, __ _. Mex. 
428 St. Louig A St. Elmo Colo. 

660,006: 
8,000,000 
1 000,000 

10,000,0001 
1,606,000 

600,OOt 
300.001 I 

3,000.000: 
1,007,000 
3,000,000 
1,000,000 
1,360,000 

10,000,000 
ll.U00,UO< 

1,000.000 
5.000,000 
l.OcO.OlXP 

61*0,000 
360,000 

10,000,00* 
400,001 

i.ooo.ooo 
3,000,00 ' 

100,000 
100,000 

1,000,000 
l.OOO.OOl' 

10,000,000 
100,000 

3,OOO.OOo 
10,000,000 
10,000,005 

gM Highland, o.! 
aS'HoIlywnod. 

Hortense, a.. 
71 Huron, c . 
72 Iron Gold A SUv.t,', e 
73 Ironton, 1. 
74 Iroquois, c . 
75 J. D. Heymert.. 
73 Julia CouA, a. 8.. . 
77 Lacrosse, a. 
73 Lee Basin. 8 h.. .. 
79 Mayflower OraveL.. 
go Hay Mazeppa, s.... 
34 Medora, a. 
gu Mexican, a. s . 
33 Middle Bar a. 
34 Hlse A Starr, s. h... 
35 MolUe Gibson . 
UK Monitor, a. 
37 Mutual Mg. A Sm. 
33 Native, o. 
39 Neath, a.. 
90 Nevada Queen, 8.... 
91 New Germany,a ... 
9.2 New Pittsburg, s L 
93 N, Cominonw'h, s... 
94 North Standard, a.. 
9;, Noonday. 
90 Oneida Chief, a. 
97 Oriental A Miller, s. 
93 Osceola, a. 
99 Overman, a. a. 

lOo ■. 

to-2 Peerless, a. 
403 Phoenix. 
104 Phoenix, a. a. 
405 Phoenix Lead, B. h 
400 Pilgrim, a. 
407 Potosl, a. 

666,000 Jnn. 188 2.00 
810,00<‘ Jan. 1890 .46 

11,060,000 Moh IS»; I 60 
140.000 Dec 13«« .36 
176.000 May fS8h 6.00 

15,000 Feb loSO .00>4 
1.830.000 Mar 1876 ... ... 

I3.50<) Mar 1886 .25 
3,416.951 Jan IS90 .09 

795,000 Dec. 1889 .20 
360,000 Dec. 1887 .075* 
160.000 Feb. 188< .30 
160,00C Oct 1889 .30 
350,000 Jan 1890 .20 
36.5,000 Apl. 1889 .10 
287,600 Dec 18»9 .M7J* 

3O,0OO Dec. *885 .065* 
3,400,00o Apl 1883 60 

230.000 May 18^ .50 
330.000 Dee. 1889 .50 

10,776.000 Feb. 1690 .60 
1,695,800 July 1883 (.00 

133.000 July 1886 .05 
1,373.500 Mar. 1810 4 00 

78,500 Sept ISsc .03 
150.000 Apl 1887 .10 
616,000 Jan. I69ii .10 
no.tXN) Nov. 188*1. 

2,648,046 Oct. 1889 .37J* 
30.000 Feb. 1866 .40 

3.380.000 Feb. 188» 40 
l,793.9de Feb. 1690 1.6O 

643.867 July 188r .40 
5,370.000 Jan. 1890 3.00 
4J}13,587 Jun. 1887 1.25 

99.786 Feb. 1880 .50 
585,00‘J Mar. 1886 .05 
100.000 Dec. 1883 .60 

4.460.000 July 1869 3.00 
7,500 Apl. 1883 .01 

1,568,140 Apl. 1888 .12)* 
103,000 Jan. 1871 4.00 
40,000 May l8<-.9 o3 

370.000 Apt. 1889 .47 
1,960,000 July 1887 .25 

50,0011 June 1889 .05 
75.000 Feb. 1890 .06 

3437,600 Jun. 1849 .10 
60.000 Jan 1881 25 

8,696,000 Jun. 1888 .05 
155,000 Nov- 1881 .05 
844.001 Dec- 1887 .20 

9,000 Apl. 1888 .0*3)* 
1,300,000 Jan. 1890 3.00 

100,000 Nov, 1881 .20 
l,260,0*)0 Apl. 1882 .10 

97400 Feb. 1884 .20 
37400 Apl 1886 2.60)* 

0*^0 KiWk IKM 

‘]<)9 Furiran 8.0, 
lie Quincy .... 
441 Happahannock, a.s 
442 Med Elephant, a. .. 
413 Mopes, a. a. 
444 Bussell, O. 
44., Sampson, o. s. h... . 
11(1 San Sebastian, a.. .. 
147 Santa Fe, c. 
143 Santiago, a. 
419 Security, 8. 
420 Sheridan. 
424 Silver *Jueeu, o. 
422 South Bulwer, a .. 
423 South Hite. 
424 SouthPaclflc. 
425 Stanislaus, a. 
126 8t. Kevin, a. 8.... 
127 St. Ixmis A Jlex.,_8. 

iSi St.L.A ShFellpe, a e. 
ISO St L. A Sonora, o.s. 
131 St. Louis-Yavapai... 
133 Sunday Lake, i. 

oao. t Non-aaseasabtn for three vaars. ' The Dead v ood 
Id <31,330,000 m dividends, end tte Oon. Virginia, < 84o 
ddends. 1 1,000,000 . 

G. GohL 8. BUver. U Lead, a (Topper. * Non aaaoeaable. t This company, aa the Weatera, up to Dec. 10th. 1881, paid <l,j 
revioosly neld <370,000 in eleven dividend, and the Terra <79,000. Prevlons to toe eonsoUdaUoa In Aug., 1884, the Oallfomle had 
0i,<0(> ^ Prevlooa to the cenioHdaHoe of the Popper Qom with the Atlanta. Ang . 1886. the Pep per Qnoen bedpeld <1460.00 In 
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NEW YORE MINING STOCKS QUOTATIONS. 
DIVIDEND-PAYING MINES NON-DIVIDEND- 

IB iUlD LOCATION I Feb. 16. I Feb. 17. | Feb.lti , Feb 1«.7 Feb.'^O. | Feb. ai. , . niin* w.;k TH v2t: •-» ■ < 
OF COMPABT. H . I. H . f. H . I. W . 1. I M i T. H . T. SaLB«. 

Adams, Colo. 
Alice, Hout. 
Argenta, kov. 
Basic, Colo . 
Belcher. 
Belle Isle, Ner. 
Bodle Cons.,Cal. ... 
Bes. & Mont., Mont.. 
Breece, colo. 
Bulwer, Cal. 
Caledonia. Dak ... C 
Calumet & Hecia. 
Colorado Central. 
Cons.Cal. & va., Nev 
Crown Point. Nev .. 
Deadwood, Dak ... 

Dynkln, Colo. 
Eureka Con. 
F'atber ae Bmet, Uai 
F'rankiln, Mich. 
Freeland, Colo. 
Ouuld & Curry, Mev.. 
Hale <t iNorcross, Nev 
Holyoke, Id. 
Homesiake, Dak..., 
durn-SllTer.Ut. 
'eon Hill, Dak. 
Kentuck, Nev. 
ceauviiie c., Colo. 
Ciitle Chief,Colo... 
Little Pittsburg,Cole 
Mono, Cal. 
Ml. Diablo, Nev. 
NavaJ 1, Nev. 
North Belle Isle, Nev 
North Star, CaL. 
Ontario, Ut. 
Ophlr, Nev. 
Osceola, Mich. 
Plutus, Colo. 
Plymouth, Cal. 
ijulcksllver, Pref. 

1 Com.. 
Robinson Cona Colo. 
Savage, Nev. 
Sierra Nevada, Nev... 
Silver Cord... 
Silver King . 
Silver Mg. of L V.... 
Small Hopes Colo.... 
Standard, Cal . .... 
Stormont, Utah. 
Yellow Jacket .. .... 

*Ek. dividend. FDea 

Atlantic, Mich. 
t odle. Cal. 
Bonansa Developm’t. 
BosCft Mont., Mont.. 
Breece, Colo... 
Calumet&Hecla.Mlch. 
Catalpo, Colo. 
Central, Mich. 
Chrysolite, Colo. 
Con. Cal. & Va.. Nev.. 
Bunkln, Colo. 
Enterprise. 
Franklin, Mich. 
Bale Norcross, Nev. 
Honorine, Utah. 
Little Chief. 
Little Pittsburg, Colo. 
MarUn White, Nev.,.. 
Moulton. 
Napa, Cal. 
Ontario, Utah. 
Oioeola, Mich. 
1 ewabic, Mich. 
i. uincy, Mich. 
Kldge, Mich. 
Sierra Nev., Nev. 
silver King., Aria. 
Standard, Cal. 

_ NON-DIVIDEND-PAYINC MINES. 
^*0* I I I *'***• ^'^ FebTao. i Feb 2i 

Sau Franclaco miiliiK Mtock QuotatloDa. 

*Sales in New York, 43,440; in Philadelphia, 21,171. Total sales 131.522. 




