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becoming proportionately moré numerous. Mr. JONES thinks, however, 

that the sule of estimating steam tonnage as equal to three times that of 
sailing ships of the same register is rating the steamers too high, 

_ Between 1878 and 1887 the tot! merchant tonnage of the Unired States 
fell off 614,000 tons, that of Great Britain gaining du:ing the same p: riod 
804.000 tons. The tonnage launched in Great Britain in 188 was 906,151 
‘ons, the largest output since 1888. Mr. Jongs’ figures in detail, with 
his comments, give a striking picture of the sudden fluctuations which 

bave occurred in the British ship building and carrying trades. There 
are prosperous years, when ships bave been known to return as much as 
40 per cent profit; and lean years when very many are laid up in idle- 
ness, The trouble seems to be that after a good yearortwo capital 

rushes into the shipping business with the result of overstocking it. 

Then followsa dull period during which the loss and decay of vessels, in 

connection with the natural growth of the world’s carrying trade, restores 

the equilibrium for a while, and so the process is repeated intermittently. 

Entered at the Post-Office of New York, N. Y., as Second-Class Matter. 
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LONDON MINE GAMBLING. 

London has periodical investment or gambling crazes. At one time it 

is tailway ‘‘ securities,” so called, at another the bonds of some bankrupt 
State, at still another some South Sea bubble in the shape of Indian or 

African gold mines. At present the fever is African and Bur. 

mese. The Transvaal gold mines are undoubtedly a vast im- 

provement on the Indian mines, over which our credulous cousins 

went into “fits” a few years ago. The Transvaal offers several dis- 
tinct advantages over many otber districts as a field fur inves: ment in 

gold mines. In the first place it actually has gold in its mines, and ap- 

parenily a good d2al of it. A number of its mines will prooably pay 

dividends if worked skillfully and economically, and, if the mines s-ould 
not pay largely, at least the vast numbers of English and Americans 
that they are drawing there will be certain to bring to an end the Boer 

government of that country, and we believe it is generally conceded 
that this would be a vast benefit to South Africa. 
The latest London craze was finely exhibited at the recent allotment 

of shares in the Burmese ruby mines, concerning which our well- 

informed London correspondent wrote us February 15th: *‘ The mines 
may be immensely valuable, or perhaps not; no one can tell as to this 

until a year’s work has been done upon them.” All London rushed to 
get the prospectus, and the crowd began to collect in front of the ROTHS- 
CHILD’Ss offices long before they were open in the morning. The £1 snares 
went immediately to £4, and the total amount of stock offered was 

applied for many times over. 
These shares are ‘a pure gamble,” even more than is usual in mining, 

though they have this advantage over most of the London mining 
stocks, that there is a possibility that they will pay, and pay largely, 
while the average London mining stock is absolutely certain never to 

pay anything. 

The Table of Contents will be found at the end of the reading 
matter, page 272. 

ON another page we conclude Mr. OrtoKaR HOFMANN’S admirable 

monograph on ** Lixiviation of Z:nciferous Silver Ores.” This is unques- 

tionably one of the most valuable contributions ever made to this im- 
portant department of metallurgy, and should be carefully studied by 

all who are interested in the treatment of this class of ores. Mr. Hor- 

MANN’S numerous and careful tests, as so cleaily recorded by him, seem 
fuliy to confirm the claims already made for trough lixiviation as being 
a distinct advance, and a very important one in hydro-metallurgy. 

PRODUCTION OF COAL IN THE UNITED STATES IN 1888. 

The Geological Survey and its agents are deserving great praise for the 

promptness with which they are bringing out the reports of mineral 
production. Already the preliminary estimates of copper and zinc pro- 
duction have been published, and now the statistics of coal production, 
a much more ditticult and tedious work, are furnished us. From these 

figures, given in detail on another page, we learn that the total produc- 

tiun, including colliery consumption, of coal in the United States in 1888 

amounted to 145 863.744 short tons (1) 29,789,057 tons of 2240 pounds) about 

15,000.CCU net tons more than in 1887, 

Tuis enormous increase in output promises to place our country in a 
short time at the head of the coal producers, though it is scarcely 
possible that tlie recent rate of increase can be maintained this year; in 
fact it is probable that 1889 will see a very small, if any, increase in out- 

put over 1888, 
For the convenience of our readers we have carried. out the values 

given in the efficient :eport to the ton value in each state. 
These figures show generally a higher range of values.at the mines iu 

1888 than mm 1887. But in some cases we are forced to belirve there must 
be some error in the figures, thus the average value of coal in Missouri 
in 1888 is given as $2.21 per ton, while in 1887 it was $1.34 per ton,a 
more probable figure. In Alabama and Tennessee the average value has 
declined to $1.15 and $1.10 per ton :espectively, but the average. value in 
other states has generally increased; that of the entire output is still only 

$1.45 per net ton, or say $1.60 per ton of 2240 pounds. 

A GREAT COPPER FURYACE RECORD. 

The immense progress made in copper smelting in this country in late 
years, as recorded in these pages, has attracted the attention and admi- 

ration of metallurgists throughout the world. and the record of the man- 

ner in which these results are attained, as given in Dr. PiTzers’ **Modern 

American Methods of Copper Smelting,” have created for his excellert 

work a demand from every civilized country. It isa great pleasure to 

us to be able to put on record constant improvements in this art, and es- 

peciully where the practice develops new features. 

The remarkable work done on roasied copper pyrites by the Herreshoff 
water jicketed furnace nas been frequently refereed to in these pages. 
The Sudbury mines in Ontario produce an ore remarkably high in 

nickel, and the Canadian Copper Company has for some time past been 
smetting these ores in a Herreshoff furnace, the works b ing managed 

by Dr. E. D. Peters himself. We have hid occasional intimations that 
excellent work was baing done there, and te followinz lester, recently 
received from Dv. P&TERS, gives fuller aal mora presise information 

as to what this work has amounted to: 

* By permission of ths Canadian Copper Company, I should like to put on ree- 
ord some smelting resuits which J think are unusual for a water jack+t furnace, 
ruaniog solely on heap roasted pyrites ore and raw fines, and producing a matte 
of about 40 per cerit in combiued copper and nickel. but of which so large a pro- 
por ion is nickel as to raise the fusion point of the matte several hundred degrees 
above the ordinary smelting temperature of copper mattes of th» same grade, 
and thus seriou<ly affect the consumption of fuel. The record for one twenty- 
four bours was 154 tons of ore smelted, and the daily average for the week was 
about 135 tons of ore. Ratio of ore to cok», almost 8 to 1. Tie furnace is Geo. 
H. Nichols & Co.’s patent, and is about 89 x 78 in-hes at the tuyeres. Not a 
brick is used below the charging door, except to protect tne bottom at starting. 
Delays or repaits for the week, nil; pressure of blast, about 10 ouaces; foul slag 
for the week, about 500 pouuds. . 

‘+ It must be understood that no especial effort was made to crowd the furnace 
beyon.i its ordinary work, and that both roasted ore and coke were full of snow 
and ice, and that all fhe work was done under the disadvantages attending an 
Arctic winter.” 

The company is about to erect a second furnace, practically a dupli- 
cate of that whose work is above described. 

THE BRIT.SH SH:PPING TRADE, 

Mr. Evan R. JONES, United States Consul at Cardiff, who has given 

much attention to the statistics of the shipping industry of the world, 
has published, as one of the series of conrular reports, his review for 

1888, He takes a favorable view of the general outlook fur 1869, based 
partly on the experience of the last ten years and partly upon orders for 

ships known to have been placed. He dwells upon the continued sub- 
stitution of steel for iron, and estimates the increased carrying power of 
steel vessels over those of iron at 12 per cent. The tendency is to in- 

crease in size of both sailing and steam ships. Steam freight vessels are 
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THE SAMOAN SCARE. 

Last week’s rumors about the Samoan difficulty, which, fortunately, 

have turned out to be groundless, will at least have had the good effect 
of awakening public attention to the unprepared state in which this 
country would be found in the event of war. All the warnings of the 
technical press, the army and navy official reports, the discussions in 

Congress, could not so arouse attention as the sudden prospect of being 
Called upon to face a foreign power in the highest state of warlike 
preparation. It is to be hoped that this effect will not evaporate without 
some practical results. The episode shows how unexpectedly we might 
be precipitated into war; and this question of suddenness jis a vital one. 

After all, whether the country is to be properly supplied with means 

for defense, depends much more upon a general demand for such defens- 
ive preparation than upon any effort of the army and navy officials. 

It is all very well to point to the list of recent additions to the navy 

and to the new vessels (eight, we believe) to be designed by the begin- 
ning of the next fiscal year, and to say by bow much their constrnction 
could be hastened; to refer to the guns ordered, building or to be built, 

and to figure out that in the course of the next eighteen monthsor so our 
fighting strength will be about doubled. That would be small consola- 

tion in an unlooked-for emergency. In modern military operations days 

count as much as months would have done in the past, while the time 

required for construction is extended in inverse ratio. 
There is no question as to the latent force of the United States. This 

is recognized by foreign powers quite as much as it is mistakenly relied 

on by the majority of our own people. But it must be acknowledged 

that we would have an awkward time of it before this reserve strength 

could be brought into action. In the meantim2 we would have to rely 

rather upon European complications, jealousies and alliances than upon 

ourselves. Ships and guns cannot be extemporized after the fashion of 

old times. 

It is to be regretted the alarm should have come just when it does, in 

the midst of important changes in the executive and diplomatic services, 
and after the plans and appropriations for vessels, guns, fortifications, 
and experiments have been settled upon for a year ahead. A little 
wholesome stirring up early in the last session of Congress might have 

been a salutary thing. Congress can never be accused of being extrava- 

gant in this line. 

THE ELECTRIC LIGHT CONVENTION AND THE USE OF HIGH TENSION 
CURRENTS. 

The Chicago Convention of the National Electric Light Association 

debated the underground question with some vehemence, but not with 

very definite result. Mr. BARRETT, the Chicago City electrician, was singu- 
larly unable to give precise information of a scientific character, although 
he fluently repeated the assurances of complete success in Chicago with 

which he has heretofore satisfied the newspapers, and they filled the ear 
of fame. We are not disposed to perfect belief in Mr. 
BARRETTS accuracy by such a test as is offered (according 
to the published report in one of the electrical journals) in his statement 
that President PLYMPTON of the Brooklyn Subway Board, after visiting 

Chicago, returned and misrepresented the state of affairs there, and that 

when Prof. PLYMPTON came again, the City Electrician ‘‘ took him in 

charge, and said to him, Professor, don’t make that report when you go 
home again, or I will take a derrick and put you into a manhole”—all of 
which, we are authorized to say, is pure invention, from beginning to end. 

It is quite true that President PLYMPTON has visited Chicago, seen what- 
ever Mr. BARRETT had to show, and heard what he had tosay ; and it is 

not improbable that President PLYMPTON thinks a man who can consider 
the present condition of Chicago, where all parties go as they please, and 

the city electrician smiles (between explosions) on the result, a ‘‘solu- 

tion ” of the ‘‘ problem,” is ignorant either of the nature of a problem or 

the nature of a solution, or both. But nothing like the scene which Mr. 

BARRETT is reported to have described ever took place. He has never 

complained, or had reason to complain, of his treatment at the hands of 

the President of the Brooklyn Board. Ki 
The most confident man in the whole debate was Mr. JOHNSTONE, the 

patentee of the Johnstone system. He too attacked Professor PLymp- 
TON, for having gone all over the world, and not visited the Johnstone 
success in Philadelphia. Said this disinterested expert : 

‘**T want to tell you a little story that I heard about this astute, wise and honest 
Commissioner of Brooklyn, Professor oa who, as a very talented gentle- 
man, was sent all over the world. They killed a man in New York on one of 
those high-tension currents and the family very properly sued the com- 
pany, and the corcner subpcenaed everybody that had any knowledge on the sub- 
ject. Professor Plympton was brought from Brooklyn, and he testified about this 
wonderful trip when he could not find anything at all underground in any part 
of the world. The District Attorney said: ‘Did you ever go to Philadelphia ?’ 
~~ Plympton did not know that such a town existed; at least he had not been 
there. 

It is hardly worth while to state the whole of the incident out of which 

this pretty episode in the coroner’s jury practice of the District Attorney 
has been manufactured. Suffice it to say, that Professor PLYMPTON, 
when asked by a juryman whether he did not know that a system of 

underground arc light conductors had been successfully operated for 
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three years in Philadelphia, replied with perfect sincerity and appropri- 

ateness that he did not. He might have added that nobody 
did; because there was no _ such_ system. Mr, JOHNSTONE 

may feel perfectly assured that the Brooklyn Board is 

well informed as to the state of affairs in Philadelphia, that its president 
and its electrician have personally examined the ground, and its agents 
have furnished reports sufficiently frequent and detailed to enable it to 
know what has been ‘‘ operated,” and with what results. It is probable 

that this board knows more about Mr. JOHNSTONE’s ‘‘ success,” in 
particular, than has ever been made public by it or by him. 

Unfortunately for his success in this debate, Mr. JOHNSTONE encoun- 

tered an opponent, Mr. DECaAmpP, of Philadelphia, who bappened to be 
the manager of the Johnstone system, for the company to which that 
gentieman’s original organization sold out. After the speech of Mr, 
DeCamp, Mr. JOHNSTONE was not heard from. ‘‘ The subsequent proceed- 
ings interested him no more.” 

The best thing brought out in the debate was an excellent letter from 
the eminent practical electrician, Prof. ELIHU THOMPSON, the substance 
of which was, that the systematic placing of telephone and telegraph 

wires underground in cities was practicable enough; that wires above 
ground ought to be subject to inspection and regulation, and that high- 

tension currents presented difficulties which rendered it wise to move 
cautiously and gradually in any measures regarding them—and especi- 
ally not to attempt, by wholesale, imperative and immediate décree, to 

forestall the careful consideration of the conditions of each case. 
The Convention did a good thirg, also, when at the close of the de- 

bate it continued its special committee, and added to it Messrs. SPERRY, 

Sunny and BARRETT, of Chicago, three gentlemen who, believers in the 

completeness of the systems and apparatus they are using, will now have 
a chance to answer more completely than they have hitherto done, the 

questions and objections of less fortunate or less sanguine experiment- 

ers, 
The most hopeful sign of the present situation, however, is the effect 

of the late ‘‘Refrigerator” decision of the Supreme Court in giving to the 
Edison party something more to fight for, and hence something more to 

trade with, in their opposition to the younger and more rapidly advanc- 
ing party of the ‘“‘alternating currents.” There ought to be a union of 
these two great interests, permitting the best intellects on both sides 
to solve the questions arising in practice without hindrance from 
patent prohibitions. So long as vast moneyed interests are involved 
in the denunciation of high-tension as positively inadmissible by reason 
of its danger, the simple truth will not be made clear to an ignorant 
public that nothing ever was or will be rejected by civilization because 
it was dangerous, if it was only cheaper and more effective than that 

which it replaced. Steam, illuminating-gas, water-gas, natural gas, 

gunpowder, dynamite,—all of them have been first feared, 
then tried, studied, and finally universally employed, under 
such precautions as science and experience indicated. The 
transmission of electric energy will have the same _ history. 
The high tension currents 'have come to stay. Higher and higher 
potentials will probably be used, because they are cheaper in 

transmission; and, but for the pernicious conflict of patentees, greater 
progress would have been made ere now in the direction of the public 

safety and convenience. * 

WILL THE WAR SHIPS OF THE FUTURE BE ARMORED? 

After the adoption of fire arms as the principal weapons of warfare, 
the first tendency of the efforts to provide an adequate defense were in 
the direction of an increase in'the thickness of armor. For a time the 
attack and the defense about kept pace with each other. The arms were 
very inefficient, the powder was bad, and it was possible to provide the 

heavy fighting men with armor which, in part at least, protected them. 
But as the range and power of the guns increased, so had the armor to 
be thickened ; and besides the simple question of its dead weight there 
was the great disadvantage of clumsiness. 

The gallant knight, who in the ante-gunpowder days could hardly 
mount his horse without the aid of his equerry, would have found mat- 
ters decidedly worsé at a later date. If unhorsed it would have required 
the help of his attendant squires to set him up fora fresh start. Then 
the importance of the infantry began to be recognized—that is, the arm 

of the service which inflicts the most damage but is itself most exposed, 

was found to be more effective than the unwieldy heavy cavalry. So, 
gradually armor was discarded piece by piece, until now we have little 
more left than the helmet and cuirass of the dragoon, which are still 
sometimes worn, as much, perhaps, because of traditional usage and for 

ornament as for any practical utility. - 
Now the great ironclads of to-day correspond to the knights of old;_. 

they are becoming more and more unwieldy ;. they are expensive to 
build, equip and maintain ; the great weight of armor deducts so much 

from their offensive power, and coal and machinery space ; and it is ex- 
tremely doubtful whether they can face modern guns of comparatively. 
low power with success. The whole subject will remain undecided until}. _ 
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our smelters were located, and it would not pay to ship the ore toacid works 
and pay return freights. This, too, in the face of the fact that our 
works are located at one of the best shipping points on the Atlantic 
coast, and within easy reach of the Canadian phosphate deposits. I 
refer to the-Milan mine, located in New Hampshire, and within 100 miles 
of Portland, Me., where our smelters are nov established. Freights on 
Canadian phosphate rock to Portland can be had at avery low rate. 
The pyrites are not excelled for producing acid,and have been largely 
used for that purpose, Here, then, all the conditions asked for by 
“*F. F.” are to be had; pyrites cheaper than they can be obtained in 
England, cheap freights on Canadian rock, and as good a distributing 
point as can be found. I would also state that South Carolina rock can 
be and is shipped here about as cheaply as to New York. Either 
‘*F. F.” is way off in his reasoning or acid phosphates can be manu- 
factured here in this country cheaper than in Europe. 
PORTLAND, March 12, 1889. F. L. BARTLETT. 

an important naval war settles it by actual experiment. Since the 
Huascar fight, the bombardment of Alexandria, and the Glatton trials, 
there has been little added to our knowledge of the relative progress of 
guns andarmor. Tests of armor-plate may show the resistance of a 
given weight and quality of metal to actual penetration or breaking up 

by guns of different powers: but these targets do not really represent the 

section of an armored vessel’s side. A ship cannot be buttressed 

with masonry and timber bulkheads as are the targets usually set up. 
It is quite possible that .a square blow from a projectile utterly 
incapable of piercing the armor might bodily crush in the frame-work, 
or by merely detaching plates produce fatal results. A ship’s sice can 

not have the resisting power of a turret or barbette parapet without 
increasing the weight of framing, armor and backing to an enormous 

extent. It isevident that small vessels cannot, by means of armor, be 

constructed so as to resist fire and at the same time have any great 
offensive force, speed, or coalendurance. Thus in the later progress of 

European navies, in order to secure a fair average of each of the factors 
which go to make up a war ship, the tendency has necessarily been to an 
immense increase in size and cost. Now the question arises: Is a 
$5,000.000 ship more effective than two of $2,500,000, or perhaps even 

The Philadelphia Smelting aud Refining Company, 

EDITOR ENGINEERING AND MINING JOURNAL: 
Sir: In your publication of February 23d, your Trinidad correspond- 

ent makes an erroneous statement concerning the condition of the works 
of the Philadelphia Smelting and Refining Company, which, ve trust, 
you will contradict in your next issue. It is nut a fact, as stated, that 
our furnaces are not successful. We have at present our entire six fur- 
naces in successful operation, some of which are crucible, others non- five of $1,000,000 each, or, to use a homely saying, is it better to put so 

many eggs in one basket ? 

We think that a type of vessel for coast defense can be built with ad- 

vantage on our own low free board Monitor system, in which the defense 
is to a great extent supplanted by immersion, thus reducing the portion 
exposed to the last degree; having relatively high gun power, but not 
necessarily of much speed or coal capacity. The great need just now is 
for guns, not armor. If people will insist on going to war, they should 

bear in mind that somebody is likely to be hurt, and that perbaps after 
all the best protection is the ability to damage the other side more than 
they can inflict harm, as is the rule in land warfare. But the attempt 

to increase armor to the point reached by the guns seems hopeless, There 

is a limit to the weight of armor which can be carried, but it would be 

hard to say where the gun-power isto stop. Notso long ago an 80-ton 
arm was a monster: then the 100 and 110-ton guns seemed to be about the 
largest which could be safely built and used. But these may be suc- 
ceeded, as is threatened, by guns of 150 and even 200 tons, against which 

no.existing armored ship would have much chance. 
The “‘ protected * cruisers are becoming more popular each year, and 

for general service are a marked advance on former types. Our new 
ships are fairly satisfactory, though it is a pity that higher speed was 
not aimed at, anda less miscellaneous armament not selected. They 

carry too great an assortment of calibers and models, a result of the ten- 
tative policy of our designers. Can such vessels meet armor-clads of 
equal offensive strength on anything like equal terms? They should, 
for a given gun power, have greater speed and manceuvring ability, to 
offset the weight of armor dispensed with. 

If the great ironclads represent the knights in armor, the ‘‘ protected ” 

cruisers are like light cavalry, and it is obvious that the latter have sup- 
planted the former. How long it will be before the change is completely 
effected, or whether this change will in fact ever be made, it would be 

unsafe to say positively; but the indications point in onedirection. The 

race between the European governments in building big ships cannot be 
kept up indefinitely, if for no other reason than the expense involved. 
But it would certainly be bad policy for our constructors to switch off 
on any wild innovation in advance of that experimental test which may 

be looked for at any time. There are imperative and immediate needs 

to be met; and afterwards we can try a little experimenting. 

It is barely possible that if ‘armor be discarded or greatly reduced the 
guns, too, will change in the direction of moderate calibers and of 

higher relative power, just as is being done with infantry small arms, 

for the sake of increasing the range and securing a flatter trajectory 

with extended danger zone. Then, if the building of the largest guns 

were to cease, it might be possible for armor to take a fresh departure, 

so that instead of a final settlement of the much-vexed problem of guns 
vs, armor, there would be merely a renewal of the see-saw of the last 
thirty odd years. 

OORRESPONDENOE, 

We invite correspondence upon matters of interest to the industries of mining and 
metallurgy. Communications should invariably be accompanied with the name and 
address of the writer. Initials only will be published when so requested. 

All letters should be addressed to the MANAGING EDITOR. 
We do not hold ourselves yesponsible for the opinions expressed by correspondents. 

The Future of Phosphates in the United States and Canada. 

EDITOR ENGINEERING AND MINING JOURNAL: 
Sir: In the March 9th issue of your esteemed JOURNAL, the correspond- 

ent, °F. F.,” states that the great drawback tothe manufacture of cheap 
acid phosphate is the cost of good pyrites. He evidently has the idea 
pretty well fixed in his mind that American pyrites are neither abundant 
enough nor rich enough to pay for working ; that the absence of copper 
am any but the Canadian ore is the chief drawback. Thereis more or less 
truth inthis statement, but at the same time I have been working a pyrites- 
Copper mine fur the part four years, for copper only, and throwing away 

- the sulphur, simply because there was no demand for it at the point where 

crucible. Their records are so similar that it would be impossible to say 
which is the better. 

duce good results. 
using the very ores referred to as being too refractory. 

our capital stock from $500,000 to $1,250,000 full paid in, and we are now 
preparing to double our capacity throughout. 

February 23d to the 26th inclusive. 
the same froma metallurgical point of view. 
non-crucible furnaces have smelted the largest number of tons during 
these four days. 

We positively deny that our ores are of too refractory a nature to pro- 
On the contrary, we are running full blast, and tre 

The success of our institution has been such that we have increased 

Herewith attached please find the records taken from our books from 
We take pleasure in sending you 

You will observe that the 

‘Lhe economical metallurgical feature of these furnaces is that they 
have no crucibles, thereby avoiding the necessity of carrying $5000 
worth of base bullion in the bottom of the same. . 
The separation of the lead, matte and slag occurs outside the furnace 

inalarge pot having a partition, the lead sinking to the bottom and 
passing beneath. The partition prevents the slag from going into the 
far end of the separator thereby enabling us to dip out molten lead in 
the same condition that we would do in the crucible furnaces. 

Crucible furnaces. | 
Charges 24 hours. Non-crucible furnaces. 

Day shift. Night shift. | Day shift. Night shift, 
February 24th. 

BIOS 7cntu bone cod 56 66 ME. Saris ciascoes ee 68 74 
PMG oss wescuesacans 74 74 MOORIG ess ccnerseus ct 60 70 

February 23d. 

PEO Bs. dae cde eae nes 65 62 le aie ads aesa danas 72 70 
RSS cp cave ssearwer 68 74 I ies a cis gale wna 60 68 

February 25th. 

Bos 6 cae Seinen let 56 62 WG Dike cesiccsicccied 68 70 
MEME So caver sasnedee 72 76 TRO Givrecceswusewews 64 66 

February 26th. 

PED Boss kucaness sewn 56 76 ) OO eee 70 70 
ah es 64 70 TO Wisticacvuasarascs 64 80 

Trusting that thesestatements, which by the slightest effort in inves- 
tigate will prove themselves, will find a proper place in your columns, 
we are, Yours very respectfully, BENJ. GUGGENHEIM, Treasurer. 
PUEBLO, Colo., March 4th, 1889. 

PRODUCTION OF QUICKSILVER AT THE ALMAD-N MINE (SPAIN) IN 1888 

IES TEN es ve cathodaoey atenvawkemtadvad woke weteuldeetea 8246 flasks. 
IS casiccsuscndusa ths gduiunc coset eodanndenat seein 2 6“ 
March Sousa du Baia uate ices xen Lady ce avletea neat sean a eneee 7956 - 
April, = 6856 “ 
Mav, . 
October, _ . 
November, “ “ 
December, “ - 

oy i ba. counsanse dasude Cotuuacadathancudiduewsteutdiastte 51,872 flasks. 

We are indebted to the courtesy of Mr. J. B. Randol, of San Francisco, 
for this information concerning the production of the Spanish Almaden 
mine in 1888. It will be observed that the total production for eight 
months, the usual working period of the year, was 51,572 flasks while all 
our Californian mines for twelve months in 1888 made only 33,250 flasks, 
or 18,622 flasks less, than the product of the glorious mine of Almaden, 
rightly entitled to be called not only ‘*The Jewel of the Crown,” but also 
‘* The Jewel of all Mines.” 

THE NEXT CENSUS. 

The Washington correspondent of the New York Graphic writes: The 
salary of the superintendent of the next census will be $6000 a year, 
$1000 more than was received by the previous superintendent. There 
is to be a thorough organization this time—ten chiefs of division, a dis- 
bursing clerk and two 3tenographers at $2000 a year each, and there are 
to be 175 supervisors instead of 150, owing to the increase of population, 
Enumerators are to be paid the same as in 1880, excepting for special 
work. In 1880 the compensation was 10c. for each farm and 15c, 
for each establishment of productive industry. The pay has been in- 
creased to 15c. and 20c. respectively. In 1880 there were 
4,008,907 farms. Mr. Wright, Commissioner of Labor Statistics, 
thinks that at the outside there will not be more than 5,000,000 farms in 
1890, as consolidation rather than disintegration is the rule. This would 
add $250,000 to the cost of numerating the farms. There were 253,852 
manufacturing establishments in 1$80, and the increase now will not add 
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greatly tothe cost of enumerating them. One provision in the bill is 
new to the Federal census, and will please the Grand Army men. It 
_provides for securing facts relative to survivors of the late war, with an 
enumeration of all veterans living. This will give name, age, residence, 
length of service and command of every surviving veteran. Another 
important provision relates to the recorded indebtedness of private cor- 
porations and individua's, This will cost $250,000 to collate. It is not 
expected to get absolutely reliable statistics on this subject, but all 1¢- 
corded indebtedness and enough other information which will approxi- 
mately show the indebtedness of the whole people, 

Stiil another important provision will secure reliable statistic of the 
negro race. giving number of mulattoes, quadroons and octoroons. 
Whether the race is becoming more purely negro will be settled by 
statistics, of which this census will give the starting point. The ordinary 
statistics will show whether or not the negroes are concentrating in cer- 
tain localities, as claimed by some persons, who say that the Gulf States 
will be largely given up to them iu time. 
A most important return will be madeconcerning the defective classes, 

who have increased 400 per cent in thirty years, while the general popu- 
lation has simply doubled. These statistics were partly in the last 
census. 

Another defect of previous censuses is to be remedied in giving a 
record of animals not on farms. Heretofore horses in cities and villages, 
etc., have not been counted. 

THE SOUTHERN GOLD-FIELD. 

By F. C. Hand, M. B. 

For many years, in fact ever since the rush to California in ‘‘’49,” this 
section of the country has been practically dead so far as gold mining is 
concerned, 

The news of the rich strikes at Sutter’s Creek and Feather River were 
followed by others, and, imbued with that spiritof unrest that forms 
so large a part of the composition of the prospector and miner, the 
whole mining population of Virginia, North Carolina, Georgia and 
Alabama were soon on the way to the new Eldorado—many never 
to return. 

In the excitement of the first few years this interesting field appears 
to have been almost forgotten, and then came the war, causing a com- 
plete cessation of work in the few localities that had not been entirely 
depopulated by the California exodus. 

After the war, for several years, under the new and changed con: 
dition of things, it was very difficult, if not eager to prosecute 
work in many of the mines. Labor, titles, and the unsettled state of 
affairs during, and immediately after, reconstruction prevented the in 
flux of capital. and but little was done until it seemed as if gold mining 
in these once productive fields was to become a lost art. 
Some spasmodic attempts were made, it is true, from time to 

time, but from various reasons many of them were failures. Lack 
of sufficient means to push the work tc a successful concltision 
in some cases, and ignorance, inexperience, and gross mismanagement in 
the others. Nearly all of the gold-beasing lodes in the South become- 
higaly sulphuretic as depth is reached, especially below water, and to an 
igporance of this peculiarity many failures are chargeable. 

The writer knows of several instances where expensive milis have 
been erected on the evident supposition that the free milling ore which 
was on the surface would continue in depth, but lo! at a depth of 40 or 
50 feet. or as soon as water was reached. sulpburets began to appear, and 
subsequent *‘ clean-ups” gave less and less, until, perhaps, nothing could 
be savei by simple amalgamation. 
An entire change of plant became necessary or the work must be 

abandoned, and it is needless to add that the latter plan prevailed. 
lt has been said by a high authority, and repeated by lesser lights 

from time to time, that mismanagement, incompetence and a complete 
disregard of the simplest busine:s principles were responsible for more 
failures in mining tban all other causes combined, and to this 1 can add 
that the man who first made that exceedingly trite remark must have 
had this southern section especially in bis mind. : 

All, however, have not been failures,.as in North Carolina, Georgia. 
and Alabama, are to be found a numter of producers that have gone 
steadily on in the face of all discuuragements, and have well proven 
that, with careful. economical and efficient management, there is 
nothing in the whole South that promises such returns as these same 
old and. so-called, worn out gold-fields. 

Within the past year a new impetus has been given by the organiza- 
tion of several strong companies in Georgia and Alabama, and the atten- 
tion of capital is evidently being drawn towards an exceedingly inviting 
field for investment. 
“In the Arbacoochee district in Alabama some considerable activity is 

being manifested. The Anna Howe Company, organiz d in Birming- 
ham, have recently built a fine mill, which is now running regularly. 
They have some excellent ore in their shaft, and are now making 
oa to sink deeper. The prospect seems to be very favorable. 

e westers extension of the Anna Howe veins has recently been pur- 
chased by Birmingham and’New Orleans parties, who are making ex- 
tensive preparations to develop it, putting up amill, etc. This ore is 
very friable and easily milled and assays well. 
About a mile further west is the hydraulic plant of the Amie Mining 

Company. They are well equipped with large boilers, pumping engines, 
sluice-boxes, etc , and are now running regularly. 
They are working on a large and rich deposit of gravel, which shows 

up so well that the stockholders. « party of Connecticut gentlemen, are 
well pleased with tLeoutlook. Twis is the first plant of this kind in this 
immediate vicinity, and indicates the energy and confidence of the pro- 
jectors. 

About a half mile further west is the Denson, still on the same lead. 
Considerable work has been done here in the past, both by washing and 
vein mining. A large deposit of gravel has been weil prospected and 
several veins have been cut at different depths. 

Messrs. Armstrong & Leake, who control it, are now preparing to re- 
commence on a larger scale than has yet been attempted. 

Marcn 16, 1889. 

Ialso understand that the adjoining property, the Dothard. has been 
leased for a term of years to parties who will at once erect suitable 
machinery. 

The Moss Back, about nine miles southeast from Arbacoochee, heg 
several thousand tons of good cre on the dump waiting the erection of 
their mill, now nearly completed. . They wiil soon be running. 
The Merrill mine at Pmetucky, about five miles from the Mossback 

and about eight or nine miles from Arbacoochee, has been steadily rais- 
ing ore for several months. They have made one or two shipments that, 
I believe, yielded handsome returns, and wi!l ro doubt soon erect a 
mill on their Geeeerty. 
The Carter White property, adjoining the Merrill, is, I understand, soon 

to be developed. 
The low price of labor and fuel, $1 per day for the former and 75 cents 

per cord for wood, render the development of these properties practi- 
cable at low cost, and will also be a very large factor in enabling them 
to be operated with a very low expense account. 
There can be no doubt that this will allow a profit for working ores of 

lower grade than in almost any other part of the world. 

THE CONSTRUCTION OF CUFOLAS FOR MELTING PIG IRON.* 

By M. A. Gouvy Jr.t Translated by W. P. Durfee, Engineer, 

(Continued from page 234.) 

VIL. 

CUPOLAS FIRED WITH GAS. 

In all the cupolas before described the fuel is in direct contact with 
the metal being melted, and it is always necessary toavoid the use of a 
eoke containing im} urities, especially when the iron is interced for the 
manufacture of steel. 

In searching therefore for a means of separating the fuel from the 
metal, we find no agent superior to gas, which is the final condition of 
all fuel whatsoever. 

The Dufréné Cupola.—The cupola of H. Dufréné (Paris, 1881) was fur- 
vished with a gas- producer, situated in front of the apparatus (Figs. 33 
and 34); the pig-iron andscrap were placed above the crucible upor a 
gridiron made of a good qual.ty of retractory material, and the gas (pre- 
viously mixed with air, heated by circulating around the walls of the 
gas-producer), traverses the gridiron ard the iron piled upon it. 

The Besson Cupola—M. F. Bessoo, of Lyons, paterted, in 
1881, a gas cupola fcr rapid melting. furnished with a_ kind 
of blow-pipe (Fig. 35), which developed a very great heat in 
the apparatus; and there was besides above the crucible a special tuyere 
intended for the refining of the iron. 

The Brumhall System —In 1 84. M. C. Bramhall, of Sheffield, pro- 
posed a form of gas cupola. baving a _ regenerator with 
four chambers, of the kind only used in the Siemens fur- 
nace, which were traversed right and left by the gas from 
the throat of the cupola; the system supposed also that 
this gas is at a comparatively high temperature, which would evidently 
be the result of bad management of the cupola. In all these cupolas it 
is necessary to watch carefully and maintain a reducing flame when we 
wish to obtain gray iron, but when we melt iron for puddling, it is easy 
to refine it by means of an oxidizing flame, but we are subject in this 
case to considerable lo s. 

The Krigar Cupola, with two Shafts—A_ special system, 
patented by M. Krigar. of Hanover, already hereinbefore 
mentioned, may be also 1¢garded as working with gas, with this very 
important difference, that the melted irou comes in contact with the 
ashes of the coke at the lower part of the apparatus, before it enters the 
crucible in its frout. 

This cupolais composed of two distinct shafts (Fig. 36); the one ciosed 
at its top is intended to receive the fuel and serve as the gas producer of 
the apparatus; the other receives simply the pigiron, and materials 
mixed with it, such as scrap and flux. 
The blast, under pressure, enters the gas-producer shaft above the 

front cruc ble, and after traverring the lower part of the fuel rises 
through the second shaft containing the iron. 
We have given a very imperfect account of the advantages which are 

offered by this arrangement. 
The Riley System.—The most interesting and most practical applica- 

tion of gas for melting in a cupola, is that made by Mr. Riley, of the 
Blochairn Works, at Glasgow,t for the maputacture of open-hearth 
steel; under this system the duration of the operation in the reverbera- 
tory furnace is reduced, by introducing the iron in a liquid state. 

Mr. Riley arranges in convenient relation to the open-hearth 
furnace, a cupola fired by gas generated in a gas-producer furnished 
with a blast; in this cupola 1s charged the pig-iron, and then the steel 
scrap, without any solid fuel ‘Fig. 37). 
The production of an open-hearth turnace is thus augmented in the 

vicinity of ten per cent; the principal advantage of this arrangement 
consisting in the fact that the oxidation of the carbon and silicon takes 
place im the cupola, and the operation in the open-hearth is, therefore, 
very much more rapid. 
Mr. Siemens§ mentions some experiments of similar kind tried at Lan- 

dore, by Mr. Hackney; these experiments, it appears, were not successiul, 
because they charged coke also in the cupola, the result being that tbe 
decarburization could not take place there instead of in the reverberatczy 
furnace, in which the action of the oxidizing* flame upon the bath of 
metal covered with slag 1s too slow. 
With the apparatus at Bilochairn, the melted iron is run 

into the reververatory furnace two hours after turning on 
the gas; at first ube charge of the cupola was pig-iron alone, then ten per 

| cent of steel scrap wus added, and the addition was continued until it 

{Etude pur les cubllots pour la fusion die Is fonte. Par M Fils, ude sur les cubilots pour on de la fon ar M.A.G ” pub 
lished in “* Mémoirs et gempte rendu des travuux de ia Société des Testatenes ae 
ic.” Paris, 1887, PP. 723-7 

t Autumn meeting British Iron and Steel Institute, 1885. 
§ Autumn Meeting British Iron and Steel Institute, 1885. 
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amounted to ten tons for each ton of pig-iron; but in this case the lining 
of the furnace did not resist corrosion well.* 
The consumption of fuel in the-gas-producer appears to huve been re- 

duced to 7°2 per cent of the pig-iron charged in the cupola; and the pro- 
duct per bour was two tons, 
We must note that as early as 1844 Joshua Marshal Heath had taken a 

patent for a reveberatory furnace combined with an ordinary cupola for 
the mavufacture of iron and steel, by the addition of manganese +—the 
apparatus was furnished with a carbonic oxide blow-nipe and tuyeres;— 
but Heath charged coke in the cupola; which resulted in the same incon- 
venience as in the experiment of Mr, Hackney. 

(TO BE CONTINUED.) 

LIXIVIATION OF ARGENTIFEROUS ZINCBLENDE AND GALENA ORE. 

Written for the Engineering and Mining Journal by Ottokar Hofmann, M.E. 

(Concluded from page 237.) 

ERRATA.—In issue of 23d February, page 189. under the heading 
* Roasting Yedras Ore at a High Heat,” ‘January 18th to February 12th, 
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We find that the two lots of precipitate differ considerably with: re- 
gard to lead, copper, cadmium, zirc and syipbur. Such variations are 
principally caused by the character of the ore of which the precipitate 
is the resulting product, and to a great extent also by variations in roast- 
ing. The quantity of sulpbur depends on the length of time the precip- 
itate is subjected to roasting in the smal reverberatory furnace. To 
avoid loss by volatilization the precipitate was left in the furnace only 
until the blue sulphur flame ceased, which accounts for the high per- 
centage in sulphur. The per cent of lime, 3 88 and 3°62, is in both lots 
nearly the same, and shows that the value of the precipitate is not much 
depreciated by using calcium sulphide as-precipitant, at all events not 
enough so as to make its use objectionable. 
The dried precipitate contains 47 96 per cent sulphur. Experimentsto 

regain the surplus sulphur by boiling the fresh precipitate with caustic 
soda, rave very satisfactory results. They showed that €9 per cent of 
the sulphur originally contained in the pretipitate can, by this simple 
operation, be regained and brought into a state in which it can be di- 
rectly used again as precipitant. Mr. Sustersic proposes to leach wood 
ashes, convert the ley by an addition of caustic lime into caustic pot- 
ash and to boil the precipitate with it, thus producing potassium sul- 
phide. By this method the wood ashes now thrown away can be used to 
advantage. 
The precipitate, when boiled with caustic soda, shrinks considerably 
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Fig, 34.—Section through the Cupola. 
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Fia. 35.—The Besson Cupola, 

1888,” ought to read ‘‘1887” ; page 191, ‘‘ cost of a roasting per ton, 67 
cents, Mexican currency,” ought to read “* $3.67, Mexican currency. 

THE PRECIPITATE. ie 
If we consider the nature of the ore, we cannot expect the precipitate 

to be very rich in silver. In the following tableI give analysis of two 
different lots of roasted precipitate. 

Per er ro re 
cent cent: cen 

RN sv bute kus wacheneuanies 0°04 ODE | ZANG, 5.0.0. cccccrcirerccocse. 4°30 13°86 
MNEs eastveny apse eeebaan 19°00 ZIG | TAME... sc0iaccescccevece 3°88 62 
Mead. S08 = 21'10 | Sulphuric Acid............ i2 Ook 

DOR. 0 05seabe sdaqekeetecs 11°55 % Sulphur... i.isereccsercccces ¢ 
Gplsbtilie tee 3°45 190 |fneolables.........cc0+-.- 5.45 496 
SEOM  o00'caes ian Sees uans uaa 0°72 2°68 

* The employment of liquid iron in reverberatory furnazes has often been Leto 
erpacially for uddling, but it has always failed, in consequence of the rapid wear 0 
the bottom of the furnace. Recently, again (i885), the Dujardin system has been 
atented in Belgium, and this puddling furnace avpears to have worked without 
fficulty and economically . + Mentioned by M, H, Reggemer at the Autymn 

eoting.of the Britigh Iran and Stgel Instityte, 189, 

Fig. 36.—The Krigar Cupola, having two Shafts. 

Fig. 37.—The Riley Cupola and Open-Hearth Furnace. 

in volume, and is as heavy as the burned precipitate. I strongly recom- 
mend to substitute the roasting of the precipitate by either of these 
methods, but on account of some more pressing work of construction in 
other parts of the mill, the required plant was not yet erected when I 
left Parral, but will be erected in the near future. 

USING CUPRIC CHLORIDE FOR BADLY ROASTED CHARGES. 
I have mentioned above that if an insufficiently chloridized ore is 

treated during base-metal leaching with a dilute solution of cupric 
cbloride it bas a very beneficial effect. and that in some instances I ex- 
perienced with the Del Oro ore a further extraction of 34 to 40 per cent 
of the silver, 

Thirty-five pounds of blue stone, and about 70 pounds of salt, boiled 
by steam for about 15 or 20 minutes. gave a sufficient quantity of cupric 
chloride for a charge of &} tons, at a cost of 60 cents per ton of ore. 

Blue stone, 35 pounds, at 12c............ee00 $4.20 
Salt, 70 pounds, ab 17%. ...- 44044 means acc 88 

$5,098 ; 8:4 = $0°80 Mex, currency, 
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At the Silver King I frequently increased the chlorination of badly 

roasted charges by moistening the ore with base-metal solution contain- 

ing cupric chloride. 
The cupric chloride is either added to the water contained in the tank 

into which the dry and hot ore is dumped, or it isadded during base- 

metal leaching. In the latter case it is better to apply the copper solu- 

tion after the main portion of the base-metal salts has been leached out. 

-say about one hour after commencing base-metal leaching and to add it 

gradually in order to penetrate the whole charge. To about 6 or 8 inches 

of water standing above the ore, one quarter of the prepared copper so- 

lution is added, stirred, and allowed to sink through the ore. As soon 

as the liquid is level with the top of the ore the outlet under the filter is 

closed, and again 6 to 8 inches of water allowed to flow into the vat, to 

which the second quarter of the copper solution is added. This is re- 

peated until the copper solution is used up. Then the charge is washed 
in the usual way. 
The first method is quicker and less troublesome, but in this case leach- 

ing from below should not be neglected. 
The solution from the Del Oro ore treated in this way left the tank 

colorless with only a slight reaction for copper, showing that the cupric 
chloride was decomposed by passing through the ore. 

I am much inclined to believe that if the roasted ore of the Yedras 
mine were treated in this way, very good results could be obtained with- 
out reducing the fineness of the precipitate so much as is done at present 
by the use of the extra solution. 

COST OF LIXIVIATION. 

The works at Parral had two leaching plants, one in connection with 
the modified Howell furnace, the other in connection with the Rever- 
beratory furnaces. Separate accounts were kept for each. The follow- 
ing figures refer to the plant with the Howell furnace, in which no other 
ore was worked but that roasted in the Howell furnace. For the con- 
sumption of sulphur, however, no separate account could be kept, and 
the quantity of sulphur used per ton was calculated from the total 
amount of sulphur consumed, and the total number of tons of ore leached 
in both mills. It gave a consumption of 7 pounds per ton of ore. One 
man was roasting the precipitate furnished by both plants: in the state- 
ment, therefore, only one-half of his wages are charged. 

Labor for charging and discharging 
2 leachers, at $1.00 
1 man preparing calcium sulphide 
Sulphur, 59% pounds, at 6c. 
Lime, 180 pounds, at 0.5¢ 
1 man roasting precipitate, $1.00 (one half) 
Wood for roasting precipitate 
Management, oftice, mechanics, assay office 
Oil, light, filter cloth, shovels. 
Steam for pump and sulphide solution was charged to 
Is nis e5 casas kines nba Ratan sesesndeesesbesees . 

$12.50 : 8°5 = 1.47 
Or cost of leaching per ton of ore $1.47, Mexican currency. 

A reduction in the cost will be effected if the precipitate is boiled with 
zaustic soda instead of roasting it. 

The item management, office, etc., represents one third of the cost for 
100 tons per day, calculated for 84 tons, as explained in the statement 
of cost of roasting in the modified Howell furnace. 

_ TOTAL COST OF REDUCTION, NOT INCLUDING STAMPING. 
Roasting in the reverberatory $3.67 
Lixiviation 

$5.14 Mex.currency per ton of ore. 
CADMIUM. 

While I was making some experiments in the mufile, I noticed that 
under certain conditions heavy brown fumes emitted from the ore, which 
led me to the supposition that the ore must contain cadmium in large 
quantities. Further investigations and a subsequent analysis of the ore 
proved this to be correct, An examination of the base-metal solution 
showed that the same contained considerable of this metal, likewise the 
precipitate. The first and most concentrated part of the base-metal 
solution gives with calcium sulphide a dark colored precipitate on ac- 
count of some copper, but the copper soon ceases to show and the pre 
cipitate containing now mostly zinc and cadmium is of a light yellow 
color. The cadmium leaches along with the zinc, and as long as there is 
zinc in the solution cadmium will be found. 
The fact that the cadmium is brought in solution by the regular opera- 

tions of the process for extracting the silver, permits its extraction as a 
by-product at a very small cost. The analysis showed .that the base- 
metal solution of the Del Oro ore is remarkably free from metals which 
are precipitable by zinc. If, therefore, the more concentrated part of 
the base-metal solution is conveyed in o properly arranged tanks, like 
those devised and recommended by Mr. Stetefeldt for precipitating the 
copper and silver of the base-metal water, with scrap iron, and metallic 
zinc is introduced, it will precipitate cadmium, copper and silver. The 
base-metai solution is acid enough, still an addition of some sulphuric 
acid hastens the process. It is more profitable to manufacture cadmium 
sulphide than to produce the metal. The metallic precipitate, after 
being washed, is boiled with diluted sulphuric abid. Cadmium dis- 
solves, while the copper will remain as a sediment, so will lead in case it 
is present. The solution is decanted, filtered, and the cadmium precip- 
itated as cadmium sulphide with sulphuteted hydrogen. Cadmium 
sulphide is a brilliant and valuable paint. Experiments on a large scale 
showed that from 2 to 3 pounds of cadmium sulphide can be produced 
from the base-meta! solution resulting from each ton of ore, which, when 
the new mill of 100 tons daily capacity is erected, will give a production 
of 200 to 300 pounds per day. Inquiries in London brought the assur- 
ance that there is quite a ready market for it. 
The nicest orange yellow of cadmium is obtained by precipitating with 

sodium sulphide, but the sulutiou has first to be made alkaline with 
caustic soda. 

TROUGH LIXIVIATION, 

I have mentioned that the Bosque Millis very inconveniently arranged. 
One of the main inconveniences is the want of grade, requiring the pre- 
cipitation tanks and sump to be sunk in the ground. “the locality and 
the arrangement of the mill, therefore, did net permit the erection of a 
complete system for trough lixiviation, and I had to make the experi. 

menis with only one circuit of six tanks. I was obliged to use the 
same trough and tanks for base-metal and afterward for silver leaching, 
The washed ore had to be removed from the tanks and packed to the 
head of the trough for silver leaching. Notwithstanding this inconve- 
nience, the experiments gave very interesting results, and decided some 
questions in dispute. 
By a triangular trough, 188 feet in length, 2 inch fall per foot, with 

a feed-box at the upper end, and intersected by five square boxes, the 
pulp could be conveyed to any of the six tanks of the circuit. The tanks 
were connected by pipes inserted near the rim. The whole arrangement 
was similar to that described in the ENGINEERING AND MINING JOURNAL 
of September 10th, 1887, and in my paper on Trough Lixiviation, Boston 
meeting of the American Institute of Mining Engineers, February, 1888, 

BASE METAL-LEACHING. 

The ore used in this experiment was roasted in the modified Howell 
furnace. It was charged into a running stream of water at the rate of 
64 tons per 24 hours. The pulp passed through the whole length of 
trough in 55 seconds. 

In order to find out how much of the base metal salis were dissolved 
during this short time, and to ascertain the required length of the 
trough, samples were taken at different places, dried and subjected to a’ 
thorough washing in the laboratory, with the following results: 

Roasted ore before troughing contained 12 per cent in salts soluble in 
water. 

t. The sample taken after the pulp passed the entire length of 138 feet 
still contained in salts soluble in water 4°9 per cent. 

2. The sample taken after the pulp passed through 58 feet of trough 
- ee - — salts 4°5 vo cent. 

; e sample taken after the pu ssed through 12 feet o 
still contained in soluble salts 3°6 semper F ome 

The above results are just in reverse order from what would be ex- 
pected, but it was not possible to take the sample from the same portion 
of moving pulp, which may account for this irregularity. If we take 
the average of the three results we find that the pulp, after troughing 
still contained 4°7 per cent of salts soluble in water, or, as the roasted ore 
before washing contained'12 per cent of such salts, that 60°8 per cent were 
extracted. Tais result shows that at least 60°8 per cent can be extracted 
while the pulp passes through 12 feet of trough, or in 4°7 seconds. Long 
troughs are, therefore, not essential for base metal leaching. In order to 
ascertain, ifin tank lixiviation in the usual routine, a larger percentage 
of the soluble salts are extracted. I took a sample from a tub-charge, 
after the charge was washed for eight hours and ready for silver leach- 
ing. The outflowing water gave with calcium sulphide only faint white 
clouds, the usual indication that base-metal leaching is completed. The 
sample, after drying and weighing, was subjected to a second washing 
in the assay office, and the result showed that of the original percentage 
of soluble salts 61°7 per cent were extracted by leaching in the tanks 
which is only 0-9 per cent more than in the trough. . 

In both cases about the same percentage of soluble salts are retained 
by the ore, which only by a prolonged leaching. can be removed. They 
are not heavy metal salts, but principally sodium sulphate and sodium 
chloride. In the present case mostly sodium sulphate for an analysis of 
the stock solution, after three months’ use, showed it to contain only 
0°098 per cent chlorine, while the white clouds produced by an addition 
of calcium sulphide proved to be gypsum. 

TIME REQUIRED FOR BASE-METAL LEACHING. 

Though the dissolving of the base metals is almost instantaneous 
considerable time is consumed in preparing the charge for silver leach- 
ing, caused principally by the time required to press out the base-metal 
solution by water; this time I found to be three hours and twenty-five 
minutes for a charge of 8°39 tons. However, the total time is still three 
hours and thirty-five minutes less than in tank lixiviation. 
The time is divided as follows: 

IN TROUGH LIXIVIATION, 

Leaching and filling the tank 
To drain remaining solution from top of the ore 
To press out base-metal solution by water................... 3 
” “water by hypo-solution 

Total time 

Charging 
Base-metal leaching 
Pressing out with hypo-sulphite solution 

THE QUANTITY OF WATER REQUIRED. 

Sufficient water had to be used to make the pulp move freel 
the trough, and to produce a sufficiently dines oa metal oe 
order to lessen its dissolving action on the silver chloride. The re-ults 
were attained with 702 gallons per ton of ore, which is equivalent to 
about 1 weight of ore to 3 of water. When the tank was charged, and 
clean water turned on to press out the solution, the speed of filtration 
was 12 inches per hour in a tank of 10 feet 2 inches diameter, which is 
equivalent to 2065 gallons in 8 hours 25 minutes for a charge of 8.39 
tons, = — sewed ae a bapa od leaching, it took 2 hours 30 
minutes to press out the sulphite solution. Summi 
the total consumption of Geter . follows : ee a 

In troughing 
Pressing out the base metal solution by water... 246 

hyposulphite solution by water. 181 

Total consumption per ton 1,129 = 150°5 cubic feet 

In prey arranged trough lixiviating works, and where water is 
scarce, the difference in the le vel between the base-metal and silv : 
partment should be great enough to permit the use of eee 
solution for sluicing the tailings from the silver settling vats. In tank 
lixiviation we showed the consumption of water to be 703 gallons per 
ton. If the tailings are removed by sluicing we will have to add at least 
240 gallons per ton of ore, giving a total consumption of 948 gallons, or 
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125°7 cubic feet. These figures show an increased consumption of water 

in trough lixiviation of 186 gallons, or 24-8 cubic feet per ton of ore. 

QUANTITY OF SILVER DISSOLVED BY THE BASE-METAL SOLUTION. 

In one of my articles on trough lixiviation, I pointed out as one of the 
advantages of this system, that by producing at once a sufficiently dilute 
base-metal solution that it will not contain any silver and can be allowed 
to run to waste. Mr. Stetefeldt called thisa rather bold statement to 
put in black on white, still the results of my experiments, which were 
executed on a large working scale, prove my assertion to be correct. 
One liter of the 702 gallons of base-metal solution was precipitated 

with calcium sulphide. The precipitate after fluxing and treating like 
a common ore assay returned not more than 0°0002 grams fine silver. If 
one liter contains 0°0002 grams silver, 702 gallons will contain 0°532 
grams, which is the total amount of silver dissolved from the whole 
charge of 8°39 tons of ore, or 0°06 grams, equal to 0°002 ounce silver per 
ton, This is practically nothing, and the wash-water can therefore be 
allowed to run to waste, without causing any perceptible loss in silver. 

SILVER LEACHING, 

After three tanks were filled, and the base-metal solution was pressed 
out with water, and the water witha 0°38 per cent sodium hyposulphite 
solution, the ore was allowed to drain. Then the ore was shoveled out 
and removed for silver leaching to the head of the trough. Being at that 
time rather late in the evening, the ore, saturated with hyposulphite 
solution, was left in a pile over night. The next morning, however, it 
was found that some of the silver chloride was decomposed during the 
night by the action uf caustic lime, and that the value of the chlorina- 
tion test tailings had increased from 5°24 ounces to 9:03 ounces per ton. 
Taking the tailings value of 9°03 ounces per ton as basis, the experiment 
was continued. The measured stream of solution was kept uniform, 
while the rapidity of charging the ore was changed according to the de- 
sired proportion. In order to ascertain the proper length of trough, sam- 
ples were taken at different places with the following results: 
Assay office chlorination tailings of the pulp, 9°03 ounces per ton; 

strength of solution, 0°38 per cent; proportion, one weight. of ore to five 
of solution; rate of working, 38 tons of ore per day. 

1, Sample taken from spout of feed box when entering the trough: 
Tailings, 9 80 ounces per ton. ‘ 

2, Sample taken after passing 12 feet of trough: Tailings, 8°13 ounces 
r ton. 

Ps. Sample taken after passing 70 feet of trough : Tailings, 8°85 ounces 
r ton. 
4, Sample taken after passing 100 feet of trough: Tailings, 8°13 ounces 
r ton. 

et Sample taken after passing 120 feet of trough: Tailings, 8°60 ounces 
t ton. ~ 
* Sample taken after passing 138 feet of trough, while dropping in 
tank: Tailings, 8°60 ounces per ton. 

This experiment gave the very surprising information that actually only 
a few feet of trough are required to produce a perfect dissolving of the 
silver chloride. It shows that by passing through 12 feet of trough, or in 
4‘7 seconds, the extraction is complete, and that longer troughs are 
therefore not necessary. Thisis of importance, as it simplifies the con- 
struction of trough lixiviating works and reduces the required grade. 

OTHER PROPORTIONS, WORKING THE SAME LOT OF ORE. 

7. Proportion, 1 ore to 38°4 solution; working rate, 55°8 tons per 24 
hours ; tailings, 7°49 ounces per ton. 

8. Proportion, 1 ore to 2} solution; 
hours ; tailings, 9°56 ounces per ton. 

9. Proportion, 1 ore to 10 solution; working rate, 19°05 tons per 24 
hours ; tailings, 9°09 ounces per ton. 
These results show that the proportion of 1 ore to 3°4 solution gave the 

best result, the tailings being 1°14 ounce per ton poorer than the clorina- 
tion assay called for. 
A second series of experiments were made, and particular attention 

was paid to avoid the decomposition of silver chloride by caustic lime. 
The charges were subjected to silver leaching soon after being saturated 
with hyposulphite solution. 
Clorination test tailings, 5°25 ounces per ton. 
Strength of solution, 0°50 ounce per ton. 
1. Proportion, 1 ore to 3°4 solution; tailings, 3°59 ounces per ton. 
2. Proportio#, 1 ore to 6 solution ; tailings, 3°82 eunces per ton. 
These are very satisfactory results, the tailings are as poor, in fact 
oorer than those obtained in tank lixiviation after four days silver 
eaching. The proportion 1 to 3°4 proved again to be sufficient, produc- 
ing tailings 1°66 ounces poorer than the chlorination test called for, the 
quantity of solution required in trough lixiviation is therefore very 
moderate, much less than I anticipated, and by far less than that re- 
quired in tank lixiviation. 

QUANTITY OF SOLUTION REQUIRED. 
By using the proportion of 1: 3°4 we need 108‘8 cubic feet, or 816 gal- 

lons of solution to circulate for each ton of ore. In tank lixiviation the 
required quantity of solution1 have shown to be 658 cubic feet, or 4935 
gallons for each ton of ore, or about six times as much as in trough lixi- 
Viation. 

working rate, 84°5 tons per 24 

TIME REQUIRED FOR SILVER LEACHING. 
Hours. Min. 

i eR Pere PET ETT ere 3 36 
Draining the solution from the top of the ore................. «. 34 
Pressing out the solution with water..............scceeeseceee 2 30 

NII 3.5550 Ganon, Sus ephhsnmccses es Viaieekueid Sediewe Oe 6 4 

In order to compare the total time required by the two methods for 
each charge of ore, from the time it enters the leaching works until it is 
ready for discharge, I will recapitulate the following : 

IN TANK LIXIVIATION. 

CE iiss npc heise ns gacaNegbyehas and +s tSa sats enSecbbowedens 
OUD sce cecckannis ensure snensh® «Nae cereney seas 

Pressing out the water by solution.. 
NWO MERMAOE, «cab cccarccieuey ceases e . 96 

Pressing out. the solution by water............sc000 ssccccsseceeccees 

DOA is viveSoccessnccccdeccceceacesecovesescsececes ceeseccsvveces 109% 

hours 5 minutes. while by tank lixiviation it takes 109 hours 30 minutes, 
or about seven times as long. . 

tions, neither 
of the circuit which were not’ engaged in charging, etc., I used 
as filters. 
cloth are sufficient to produce a clear solution. 
however, has to be taken that the outlet under the filter bottom is not 
opened until the tank is full of solution, 
tons per 24 hours the use of three tanks was sufficient to filter all the 
solution. 
of charging, could be opened after the tank was half charged, and clear 
solution flowed out. 
of trough lixiviation. The ore remaining only for a comparatively short 
time in the tank maintained its loose condition. 
tion the rate of filtration during silver leaching was 8} inches per hour, 
in trough lixiviation I found it to be 12 inches per hour, 
of slimes was very limited, and did tot reach the thickness of one-half 
of an inch when, in rotation, the time came for a tank to be charged. 

than in tank lixiviation is apparent if we compare the leaching time of “ 
the two methods, the quantity of silver solution to be precipitated, and 
take in consideration the facility with which clear solutions can be ob- 
tained if the unengaged tanks are used as filters. 

those obtained in tank lixiviation during the same week and from the 
same lot of ore contained only 17 per cent fine silver. 

figures: 
In tank In trough 

lixiviation. _lixiviation, 
Quantity of water required for base-metal leaching in- 
CRI DEUCE, DOE COIN. v.05 iv civdine cues vecqescssecncwesete 943 gals 1,129 gals. 

Quantity of Hypo solution, which has to circulate for 
NR II 5 re ch nice Ge pieced dvwn ecie wicawaeeasionere 4,935 gals. 816 gals. 

Time required to treat one tank charge of ore.............. 109 h. 30 m 15h. 5m. 
Total quantity of water required for 100 tons of ore per day. 94,300 gals. 112,900 gals. 
Total quantity of hypo solution per day to work 100 tons. .493,500 gals. 81,600 gals. 
Loss of silver in base-metal leaching per ton of ore........ 0°25 ounces. Trace, 

results of operation: 

at mine, $12.43; supplies, $1686.65; total. $7635.15. 
dividends, $215.50; drafts outstanding, $1598.51; total, $1814.01; balance 
assets, $5821.14. During the year the machinery has been repaired 
thoroughly, new steam pumps and boilers have been put in; the stamp 
mill has been overhauled and placed in good working order; No. 2 shaft 

IN TROUGH LIXIVIATION. 
Hours. Min. 

Base-metal leaching and filling the tank................... 3 6 
To drain the wash-water from top of ore...........+++++++. 34 
To press out the base-metal solution by water............. 3 25 
To press out. the water by are hite solution.......... 1 20 
Silver leaching (sluicing with solution)...................- 3 36 
Draining solution from top of ore............-.eeeeeeees eh 34 
Pressing out the solution by water...................e00005 2 30 

OME CMI i ain. da «ca chen cde capdacarnc mieten natootntetae 15 5 

To work a charge of the Del Oro ore by the trough system it takes 15 

SEPARATING ORE FROM SOLUTION. 

I did not experience any difficulties in obtaining clear solu- 
in base metal nor in silver leaching. The tanks 

About three inches of tailings spread over the filter ‘ 
The precaution, 

By working at the rate of 55°8 

Even the outlet of the tanks, which was under the operation 

The ore did not pack as predicted by the opposers 

While in tank lixivia- 

The formation 

That the number of tanks required in trough lixiviation is much less 

FINENESS OF THE PRECIPITATE, 

The roasted sulphides contained 20°9 per cent of fine silver, while 

In the following table I recapitulate some of the more interesting 

Extraction of silver in both methods the same. 

OFFICIAL REPORTS. 

THE RIDGE COPPER MINING COMPANY. 
The annual report of this company for 1888 will show the following 

Tue product of mineral was 66,787 pounds, which, at 7644 per 
cent gave 50,924 pounds of fine copper, from which was 
MOMMIES Us.ndduis kal thsndee Savi watwnd snus cadaagcawsdrdenscuaues $8,577.67 

TUSUIEIS CE in IOI oon aos coi bccn sd ieindk gvemacnncceie 6,600.57 

Leaving the prot OF thG FOOr... 6 6500c sc cccsciescccccccccccecinces $1,977.10 
Cash on hand January Ist, 1888..............cceceeccececuccceees 13,500.80 

TRUNNION oP is cre eo aro Maas as Ronis sieled ww acaw wees $15,477.90 
Expended on mill, at surface, and in repairing shafts and 
SIN Io ano has cstidiiicicine ee panecuiesceenncdacn devuguaunes 9,656.76 

Leaving cash balance January Ist, 1889. .............c0.eeceeees $5,821.14 
Other assets— 

Supplies at mine and G00IS...........ccccccccteccscccecs $4,941.21 
NO CLI Fire acs cisien duldieec ance Oowekss awa diac dedenss 12,110.60 

———— 17,051.21 

WOR iis bbs sees sda woinnd Seaneddeddenasutundt aes $22,872.35 

The balance sheet shows: Assets—treasurer’s accounts, $5956.07; cash 
Liabilitie :~-unpaid 

has been entirely rebuilt, as have also the shaft houses, and the property 
isin good condition. The Ontonagon & Brule River road will run within 
a mile and a half of the mine, and the directors are confident that the 
mine can be operated profitably during the current year. 

THE HORN-SILVER MINING COMPANY. 

This once great mine has been the cause of many disappointments, the 
greatest of which was the shameful betrayal of trust by its former 
**eminently respectable” officers. The story has been frequently told, 
and need not be repeated, but to make it complete we quote the report 
to the shareholders just issued by Mr. Allen C. Washington, now Presi- 
dent of the company. 

The mine, though not in bonanza, has some ore and a possibility of 
finding more, and is actually earning a modest dividend, while it has 
the very respectable amount of $131,000in cash on hand with which to 
make exploration. The future of the property depends on what may 
yet be found and not on the profits which may be made from clearing up 
the remains of the old bonanza; it is, therefore, in the highest degree de- 
sirable that exploration be prosecuted energetically, but not blindly. 
Possibly the advice of some experienced mining expert such as Prof. 
Joshua Clayton, who. was so successfulin finding the continustion of 
the Drumlummon ore-body,. might render this exploration work. more 
economical and productive. 

It should certainly be the policy of the directors of the company to 
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maintain a zood reserve fund with which to carry on this important 
work, end not a cede to tLe natural desire of stockholders to divide all 
the carvings in dividends. 

Every minivg engincer knows how much money is wasted in blind or 
.ip judicious explorations underground, and we may safely as-ert that 
no such examination as can be made ‘* between the time of the arrival 
of the train in the morning and its departure in the afternoon,” as stated 
io the Superimtenden’s report, is of the least use; in fact, such an ingpec- 
tion is a pure waste uf money and may lead to much more harm than 
vod. 
The following extracts from the report will place the‘essential facts on 

record 
‘Tne President ard Board of Directors herewith respectfully submit 

their annual report for the year ending December 3ist, 1888. 
**On assuming coutrol of the company, which was the result of the 

election held at Frisco, Utah, October : d. 1888, our first effort was to ac- 
quire such info: mation rezarding the financial condition of the company 
and the phys cal »spect of the mine as would enable us to determine on 
a po icy that would conduce to the best interest of all concerned. 

** Notwithstanding the company had ceased declaring dividends in 
1884, there bad apparently been ro desire or endeavor on the part of the 
former management to retrench or decrease expenses except 
ion one single instance. Tbe Secretary, who, up to October 3ist, 
1887, had been receiving $&C0Q0 per annum. was at that time 
retired,and the duties of his office were combined with those of the 
Assistant Treasurer: but it was after minority representa- 
tion had been secured in the Board of Direction, as, during the period 
from 18*4 to October, 1888, when the present management took charge, 
the manager in Utah had been drawing asalary of $12.C00 per annum, 
and the subordinates in the office at Salt Lake and at Frisco in like pro- 
portion, making a total yearly expenditure in that direction of over 
$22 000 in Utah alone. 

‘-Tbe New York office was run on the seme high-pressure principle. 
For the vear 1884 the rent, salaries and clerk bire were $11,696.81: 18x65, 
$10,545.08: 1886 $12,650.88; 1887, $10,635.02; 1838, $4 149.92 (the decrease 
for 1888 being caused by retirement of Secretary). We also found that 
all the officers were appointed for the year terminating December 3st, 
1888, and consequently we were legally bound to retain them until that 
date, but on the expiration of the term named an entire change was 
made, 

*-By and with the advice of the three resident directors in Utah, the 
services of Mr. P. T. Fernsworth, of that terr’tory. a gentleman wno is 
thorouvly comp tent and experienced io mining matters, were secured 
at a salary ot $6000 per annum, and that, combined with other reduc- 
tions. has decreased the yearly expenses fcr the future in Utah about 
$10,000. 

“lo New York, an office which answers ail purposes has been rented 
for four hundred dollars per annum, and a secretary appoivted at the 
rate of $1000, making a 1otal of $1400 for rent and salaries, and it is the 
opinion of your Board that the interests of the compauy will be equally 
as well served. 

‘‘In regard to the minority representation before named. we consider 
it proper here to state that for the year 1887 the mine was run ata los: 
of $2268 62, while for the year 1888, when the minority was represented, 
there was a protit of $25.608.99, aud we consid«r said favorable showing 
to be due entirely to s:id minority representation; and now that we have 
sole charge we have every reasou to believe that for the current year 
the showing will be still more favorable, as the months of January and 
February tozether give a profit of $15,000. 

‘“*Tne items, ‘ Accounts due Company,’ consist of various amounts 
(being principal and interest) which appear on the books of the company 
as * Cal! Loans,’ and were made by former officers of the company with- 
out authority of the Board of Directors at different times between Sep- 
tember 20th, 1881, and June 9th, 1885. 

‘-On December 31st, 1888, the several accounts stood as follows: No. 1, 
$2.248 58; No. 2. $53.97; No. 3, $11.296.95; No. 4, $3,765.08; No. 5, 
$3,906 08; No. 6. $376 625.64; total. $398,426.30. 

‘For items Nos. l and 2 the company have no collaterals. For items 
Nos. 3,4. 5 the cullaterals are of doubtful value. Item No. 6 was originally 
for ala:gersum, and at. the dates the loans were made and up to January 
18th, 1887, the company had no security whatever, but at that lime an 
assignment of certain mining properties in Nevada was given to the 
company as securiiy. 

**On or about November 23d, 1887, $25.000 in cash was paid on account 
of said loans, and certain mining properties in Iuado with three notes 
aggregating $80.000, which by their conditions formed a lien on certain 
lauds in Kentucky. were turned over to the company as additional 
securi.y. Tro of the notes. amounting to $45,000, were payable Novem 
ber 2:!. 1888, and the remaming one, tor $35.000, is payable November 
21.1889. The two due on November 21, 1888, were not paid at maturity, 
but the security is considered ample, and steps are being taken to enforce 
yayment. 
ae The Tdaho property was sold on August 10th, 1§88, for $75,000. 
$30,0C0 being paid im cash. and the balance ($45 000) was to be paid on 
tne lst day of January. 1889, the deed in the meantime to be held in 
escrow by Messrs. Wells, Fargo & Co until such payment was made. 
Oa the date named the amouct was paid, the deed delivered and the 
money covered in the treasury of the company. 

‘*In regard to the Nevada property, it is belieyed to be valuable. but 
nothing certain is known. The direciors are trying to realize on it, but 
thus far without succcsas. Suits, however, have been instituted, and are 
now pebding against the prince pals, and also the directors who were in 
office at the time the loans were made, to recover the amounts due. 

** For a statement in detail of the work performed in the mine for the 
portion of the year to December 17th, 1888, we respectfully refer to the 
accom, anying report of Mr. H. C. Hill, the former manager. 

**in conclusion. we beg to assure the shareholders that our aim will be; 
to conduct the affairs of the company as carefuily and economically as 
will be consistent with good management and to your interest ; and we 
propose to issue every quarter, commencing in April, a statement ghow- 
ing the fivanc al condition of thecompany forthe previous three months; 
but if, between those periods, any shareholder should desire more unt 
information regarding the same, by calling. at the office, No, 06 

way, Beams 50, New York City, it will be fully, freely and cheerfully 
turnished,” : 
We have already given in our issue of January 19th a full abstract of 

the report of Mr. Harry C. Hill, la'e mine manaver of the company.- 
ORE EXTRACTFD AND SHIPPE” JANUARY 1ST. 1888, TO JANUAKY IST, 1889, 
On band Januarv 1-', 1888. 153°13888 gross tons; extracted 4178 8.1 

gross tons; shipped, 43834°203 gross tons ; average value per ton ore, 
$27.13; average cost per ton ex:racted, $13.45 : 4163 pit cars ore h is'ed, 
6177 days’ work on ore extraction, 47723 dass’ work on dead work, 2457 
days’ work on surface, 848 days’ work on contract, 71,+51 feet t mber re. 
ceived. 59.856 feet plank received, 10 :ailoud cars stone cecal received, 
141°100 tons : 294 railroad cars Horn-Silver ore shipped, 76§ railroad 
tanks water received. 

FINANCIAL STATEMENT. 

Cash balance from last report. $43,642 30. ; 
RECEIPTS. 1888 —Ore :ales: Gross sales for year, $117.589.47; less 

freights, etc.. $11.595.38; tota!, $105.994 C9. Bullion sales:Sale of flue dv at, 
etc . from Francklyn smelters, $2.35°.88. Werks and plant at Franck. 
lyn : Sale of blower from smelier, sundry rents received, etc., $1.769 26, 
Store at Frisco: Surplus funds from it. $5,095.25. Chicago refirery : 
S:le of sundry lead, silver and supplies, $2.61737. Suspense account: 
Proceeds of sale of property in Idaho, less sundry payments for taxes, 
labor, etc.. $71 564.48; total. $189,398.93. Total receipts, $223,041.23. 
PaYMENTSs, 1888.—Mining: Labor, supplies, timbering, dexd wo:k and 

expenses, $50,761.78. Smelting: Labor, supplies, etc., $1534 73. Genera] 
expenses: Manager, clerk, etc., Frisco and Salt Luke City, $17.214 52, 
Exchange: On money trarsfers, $50. Chicago refinery: Insurance, 
taxes, etc., on real estate, $1757.30. New York office, $10,465.52; total 
work expenses for y@ar 1888, $91.788 85 

Balance, cash on hand: J. T. Little, Treasurer, Salt Lake City, $85,- 
001.51; F. Honkamn, Chicago retinery, $154.85; First National Bank, 
New York, $46.048.80; petty cash, $52.22; total, $151,257.88. Toral 
payments, $223,041.23. 

ASSETS OF THE COMPANY IN ADDITION TO THE MINE, 

Outstanding amounts due to company, $898,426.30; bills receivable 
notes secured by real esta'e. $80.000; estimated value of stock on hand 
at the mive and store. $36 797 21; works and plant at Francklyn. cost 
$:79,°65.64; hoisting works at mine, cost $52,134.12; refinery at Chicago, 
cost $68,486.04; real estate at Frisco, emt $34,755.54; cash on band, as 
per statement, $131,257.38; total, $980,872 23, 

Liabilitics, none. 

PROGRESS IN SCIENCE AND TEOANULO3Y IN JAPAN, 

In his address on occasion of the third graduation ceremony of the 
Imperial University of Japan, the President, Mr, H. Watanate, pre- 
sented a concise outline of mat‘ers related to that institution which will 
interest all who note the provress of the bigber education in the far 
East. The Evening Pust gives the followirg summary. The College of 
Law, previously confined to the English and French divi-ions, has been 
enriched by the addition of a German division. Instruction in legal 
court praciice is given gratis to students by eminent members of the pro- 
fession in Tokio, Almost all of the graduates in law will receive ap- 
pointments in the imperial legal courts. The law college now instructs 
more than 80 students. 
The curricula in the College of Medicine are now nearly complete and 

inclade the addition of a new courseof pharm:cy. Lectures and prac- 
tical instruction in nursing in the College Hospital were given by Miss 
Agnes Vetch, ascientifically trained English purse. Advantages ae 
now to be offered for the studv of forensic medicine. Some months ago 
on the occasion of a visit of Her Majesty the Empress to the University 
and its hospital, she inspected all the wards and operation rooms and 
made inquiry as to the diseases of almost every pati.nt. A grant uf 300 
yen made by Her Majesty at that time is devoted to prcviding extra 
accommodation for free patients, thus relieving the sick poor and at the 
same time: ffering greatec advantages to the course of clinical medicine 
and surgery. Original investigations conducted in the various institutes 
of the medical section have been published im the journal of the College. 

Perhaps the outlook of the Engineering College is the most ratisfying. 
The construction of new engineering works and appliances throughout 
Japan is increasing to such an extent that the graduates of this college 
are insufficient to meet the demands for properly qualified professional 
wen. Courses in sanitary engineering and the techuology of arms and 
explosives have recently been added to curricula already very full. New 
buildings in the university compound just completed tor the Engineer- 
ing College are now ready for occupancy. Of the thiity-five graduates 
of this college. thirteen are in civil engineering, two each 1n mechanical 
engineeriug, bav.l architecture and electric engineering, one in archi- 
tecture, eleven in applied chemistry, and four in mining and metallurgy. 
In the Li'erature College, only two students graduate, one in philusophy 
and the other in Japanese titerature. 

In the College of Science mauy important researches have been car- 
ried out. Profsssor Knott and bis assistants have been busy with a 
det¢ rmination of the elements of magnetic force in the empire, For the 
purpose of anthropological investigations, the hy kw ana, or o.e bundrd 
excavations, as they are pepularly known, have been inquired into, 
witb encouraging results. There were fouod between two and three 
hundred of these. and several human relics were obtained—gold rings, 
swords, old bits of earthenwar., etc. These are in Yushimi; and else- 
where, many old tombs were searched and valuable arcbzological speci- 
mens precured, 

In furthering astronomical ends, the Japanese officials have made a 
wise move in the consolidation of the three government observatories at 
Tokio ivto one, This is known as the [mperal Tokio Observatory, and 
is attached to the Mombusho, or Department of Education. with 
Professor Terao as director. Icis thus under the control of the Univer- 
sity, and its site is that heretofore known as the Imperial Naval Obser- 
vatory, in Azabu, whither the instruments and apparatus of the two 
other former observatories are removed. The principal telescopes are of 
the best German and English construction, Thetotal number of stu- 
dents of the University, including elective and apecial students, is now 
about eight hundred, and more than two hundred ech for the 
Ost part On the loon ayetem, are available, 
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THE PRODUCTION OF COAL IN THE UNITED STATES IN 1888. 

By Charles A. Ashburner, As:istant in Charge of Coal Statistics. 

The following statistics have been compiled principally from incom- 
plete returns received from State officials, from the operators of indi- 
vidual coal mines, and from raiiroad agents. They are presented in this 
brief preliminary report as provisional estimates in advance of the full 
and complete returns which will appear in the final report, ‘‘ Mineral 
Resources of the United States, 1888.” 
The total production of all kinds of commercial coal in 1888 was 138,- 

515.744 short tons (increase over 1887, 14,500.489 tons), valued at the 
mines at $200,534.306 (increase, $26,938.310). This may be divided into 
Pennsylvania anthracite, 43,575.000 short tons (increase, 4,071,745 short 
tons), or 38,909,000 long tons, including 88,145,718 long tons shipped by 
the railroads and canals, and reported by their statistician, Mr. John H. 
Jones; and 763,282 long tons sold to the local trade at the mines (increase, 
4,635,558 long tons), valued at $34.977,100 (increase, $5,611,856); all other 
coals, including bituminous, brown coal, lignite, small lots of anthracite 
produced in Colorado and Arkansas, an 6500 tons of graphitic coal 
mined in Rhode Island. amounting in the ageregate to 94,937.744 short 
tons (increase, 10,428,744 tons), valued at $115,557,206 (increase, $21,- 
326,454). 
The colliery consumption at the individual mines varies from nothing 

to 8 per cent of the total output of the mines, being greatest at special 
Pennsylvania anthracite mines, and lowest at those bituminous mines 
where the coal-bed lies nearly horizontal, and where no steam power or 
ventilating furnaces are used. The averages for the different States 
vary from 2 to 6,4; per cont, the minimfim average being in the Penn- 
sylvania bituminou-, and the maximum average being in the Pennsy]l- 
vania anthracite region. 
The total output of the mines, including colliery consumption, was : 

Pennsylvania anthracite, 41,579.000 long tons (increase over 1887, 4,000- 
253 long tons), or 46,563 000 short tons (increase, 4,479,803 short tons); all 
other coals, 9 +,795.744 short tons (increase, 10,908.3884 tons), making the 
total output of allcoals from mines in the United States, exclusive of slack 
coal thrown onthe dumps, 145,363,744 short tons (increase, 15,388,157 
tons), valued as follows: Anthracite, $88,714,600 (increase, $4 162,419); 
bituminous, $119,414,206 (increase, $21,410,559); total value, $208,129,8U6 
(increase, $25,572,969). The above fizures show a notable increase in 1888 
over 1887 in the aggregate output and value of both anthracite and 
bituminous coal, although not as great an increase as occurred in 
1887 over 1886 in the value of anthracite, or in the total tonnage of the 
bituminous coal, 

PRODUCTION OF COAL IN THE UNITED STATES IN 1888 AND 1887. 

—— 1888, -—— o 
( NT | see sees eee 

Quantity, Value Quantity, Value 
States and Terri- Short at Per Short at Per 

tories. t tons. mines. ton. tons. mines. ton. 
Pennsylvania: 
III osc cwiduxaseawescus 43,578,000 $84,977,100 $1.95 39,506,255 $79,365,244 $2.01 
MIG. oi.ccne vente leecnce 32,500,000 30,875,000 0.95 866,602 27,806,941 0.90 

SEO 004s seaoinernarnectrase ddose 11,950,000 11,114,000 0.93 10,301,708 9,096, 0.88 
Tilinois...... cd iawe uss isa «oe eas 11,855,188 13,309,030 1.12 10,278,890 11,152,596 1.08 
MS VSI 65. 0:8s oo see a scenen 5,498,800 6,048,680 1.10 »836,820 4,594,979 0.95 
RS. ae ree 4,842, 23 6,304,110 1.30 4,473,828 5,991,735 1.33 

DIME oes co ccrewnsxev nena. 3,479,470 3,293,070 0.95 3,278,023 3,114,122 0.95 
NER Sis vas sins Vee Co uRE ROSA oie 3,140,979 4,397,370 1.40 3,217,711 4,324,604 1.34 
NN wna gran saccg pags eeeod es 3,909,957 8,650,000 2.21 3,209,916 4,298,994 1.34 
MRM. Gs sevmes cea) enxinse heey 2.570,000 3,084,000 1.20 1,933,185 2,233,163 1.16 
Alabama.... 2,900,000 3,335,000 1.15 1,950,000 2,535,000 1.33 
Tennessee... 1,967,297 2,164,026 1.10 1,900,000 2,470,000 1.33 
COMOPAMO «2200 0000.csevessegxes 2,185,477 4,808,049 2.29 1,791,735 3,941,817 2.20 
TRBDGRS, «0 ccccecescsccevs ceeceses 1,850, 2,775,000 L509 1,596,879 2,235,631 1.40 

Re 1,480,487 4,811,583" 3.25 1,170,318 3,510,954 3.00 
Mente ve cate cea Kann tne we 1,073,000 1,673,000 1.00 825,000 773,360 0.94 
WPOMDIBEUON. 5 5256005+-.05.- 1,215,750 3,647,250 3.00 772,612 1,699,746 2.20 
Indian Territory ............... 891, 1,737,450 1.95 685,911 1,286,692 1.88 

eo 635,042 2,063,887 3.25 508, 1,524,102 3.00 
MME caedadcchigeuctbencciacue 230, 345,000 1.50 313,715 470,573 1.50 
MND cig nc aah Se own keke ours tatu 205,000 430,500 2.10 130,021 360,042 2.00 

Arkansas... 193,000 289,500 1.50 150,000 252,500 1.68 
BOERS... 55 99,000 184,500 2.05 75 000 150,000 2.00 
Michigan. 65,000 104,000 1.60 71,461 107,191 1.50 
MEE 5d Soc Cnacars in eeadae dans 85,000 340,000 4.00 50,000 150,000 3.00 
MIN cnc aiuht a Gundry tceuwo eed 50,000 150,000 3.00 31,696 70,000 2.20 
MINN iss aitbcaaccons ssoussunts 25,000 43,750 1.75 21,470 32.205 1.50 
NN os Sisk encay sas Sane 41,467 155,501 3.75 10,202 35,707 3.50 

SS ee ae 6,500 17,875 2.75 6,000 16,250 2.70 
MINI Co oc Soc pasoascancacenss 1,500 3,375 2.25 1,500 3,009 2.00 
SUN es nse avchuenso50s) ous cacdsoe 600 2,700 4.50 500 4.00 2,000 

Total, exclusive of colliery 
COnSUMPtiON.........cceeeee 138,515,744 $200,534,305 $1.45 _.c 124,015,255 $173,595,996 

Colliery consumption : 
$1.40 

Pennsylvania anthracite. .... 2,990,000 3,737,500 2,581,942 5,186,937 
Bituminous, in all States and 
PORTION So ois cascrcavess'so 3,858,000 3,858,000 3,378,360 3,773,904 

145,363,744 $208,129,806 Grand total 129,975,557 $182,556,837 

TBE ELECTROLYTIC SEPARATION AND REFINTNG OF METALS,” 

By Dr. G. Gore, F.B.8, 

HISTORICAL SKETCH. 

More than thirteen hundred years ago Zosimus mentioned the earli- 
est known fact respecting the electrolytic separation of metals, viz., 
that by immersing a piece of iron in a cupreous solution it acquired a 
coating of copper. Ever since that time the same fact has been com- 
monly observed by workers in copper mines, that their tools of iron or 
steel became coated with a film of copper by contact with the water per- 
colating through the mines, the water holding 1n solution biue vitriol 
derived from oxidation of mineral sulphides of copper contained in the 
rocks, Paracelsus, in the years 1493 to 1541, and even Stisser, the pro- 
fessor of chemistry in Helmstadt, as late as 1690, believed that by this 
process the iron was changed into copper. 
The discovery of chemical eiectricity by Volta and the invention of 

the voltaic batterv as an instrument for producing it did not occur until 
about the year 1799. Wollaston soon afterwards observed tnat ‘if a 
piece of silver in connection with a more positive metal be put intoa Rleeiencaia cig ee aia ee tao Skea Ne Oe Se iE eee see ee 
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solution of copper, the silver is coated over with copper, which coating 
will stand the operation of burnishing” (Philosophical Transactions of 
the Royal Society, 14801). About the same time Mr. Cruickshank passed 
an electric current from his voltaic battery through a solution of sulphate 
of copper, and found that the copper attached itseelf to the wire con- 
nected with the zincend of the battery, and stated that the metal was 
‘* revived completely” (Wilkinson’s ‘‘ Elements of Galvanism,” Vol. IL., 
1804, p. 54). In 1805 Brugnatelli also observed that when the current 
entered the liquid by means of a piece of copper, the copper was dis-olved 
and then deposited upon the negative pole (** Annals of Chemistry”). 

In 1831 Faraday discovered magneto-electricity, or the production of 
electric currents by means of mechanical power acting through the 
medium of magnets, a discovery which enabled all the subsequent in- 
ventions and improvements in dynamo-electri¢ machines to be made, 
and the refining of metals by electrolysis to become commercially 
possible on a large scale. When he made this discovery the electric cur- 
rent he obtained wasso very feeble that he was barely able to deiect it, 
and he remarked: “I have rather, however, been desirous of discover- 
ing new facts and new relations dependent on magneto-electric induction 
than of exalting the force of those already obtained, being assured that 
the latter would find their full development hereafter ” (** Experimental 
Researches,” para. 158). This prediction has since been abunaantly veri- 
ed, 
In 1886 De la Rue observed that the copper deposited by the voltaic 

current in a Daviell’s battery cell gradualiy became thicker, and might 
be stripped off in the form of a separate sheet of metal from the surface 
upon which it had been deposited. About the year 1889 Jacobi, of St. 
Petersburg. and soon afterwards Jordan, Spencer and others, made and 
published their experiments on electrotyping in copper, and thus made 
the process of depositing that metal familiar to the public. 
From that time until the present, copper has been constantly deposited 

on a commercial scale as a coating upon various articles of iron, etc., in 
order to protect them; the electrolytic process has also gradually ex- 
tended and been employed to form ornaments and other articles, until 
at length copper of more than one inch in thickness has been deposited, 
and copper statues weighing several tons have been formed by the pro- 
cess, Electro-deposited copper has also been frequently analyzed and 
found to be extremely pure—so much so that it has been employed in 
the Royal Mint to alloy with gold in making the standard coins of this 
realm. Its deposition on a large scale and great degree of purity, thus 
foreshadowed the electrolytic refining process. 
The first actual commercial application of electrolysis to the refining of 

copper is to be found ina patent (No. 2888) granted to James B. Elking- 
ton (son of the late G. R. Elkington, the original. patentee 
of commercial electro-silvering and gilding), November 3d, 186d, 
entitled. *‘Manufacture of Copper from Copper Ore.” In this pro 
cess plates of crude copper are used as anodes suspended ;in 
‘troughs charged with a nearly saturated solution of sulphate of cop- 
per.” the cathodes or negative plates being formed ‘‘of pure copper, 
rolled very thin.” As the crude copper dissolves, pure copper is deposited 
upon the negative sheets. The patentee proposed to use a series of de- 
positing troughs, each containing a set of properly connected anodes 
and cathodes, the electrolysis being effected by a current obtained from 
a magneto-electric machine. The insoluble residue which falls from the 
anodes to the bottom of the liquid frequently contains ‘“‘silver, some 
gold, and also tin and antimony.” 

In a second patent (No. 3120), taken out by the same patentee, October 
7th, 1869, for the ‘‘manufacture of copper, and separating other metals 

therefrom,” impure copper, and especially that whith contains much sil- 
ver, is cast with a‘‘T-shaped head of wrought copper,” to enable it to be 
conveniently suspended as a dissolving plate in the depositing vessel. 

‘**These plates are placed in fire-clay jars, ranged longitudinally in 
troughs on a slightly-inclined, pitched, and otherwise prepared wooden 
floor, in the dissolving-house, Mach jar has a hole in the bottom, closed 
by a wooden plug, and two holes in the sides, one low down and the 
other on the opposite side near the top, each jar being connected with 
the next lower one by a pipe or tube passing from the higher hole of the 
one to the lower hole of the other jar. The liquid current thus established 
between the solutions effects mixture of the layers of different density, 
maintaining all the liquids in the series of jars practically alike at top 
and bottom, notwithstand:ng the disturbing influence -of the electro- 
deposition, which constantly tends to produce inequalities of density. 

“The solution made use of is water saturated with sulphate of copper, 
a store of which is kept in atank at the upper part of the depositing- 
room, whence it is admitted into the uppermost jars, and runs from jar 
to jar till all are filled. A solution may also be used obtained by boiling 
the deposit formed in the culvert or long flue by which the smoke from 
the copper furnaces is led to the high chimney. 

‘** The tubes connecting the jars have clips attached to their india- 
rubber portions, acting as stop-cocks. When needful the clips are re- 
moved, so as to cause the solutions to mix, the dense layer from the 
bottom of one jar displacing the lighter portion from the top of another 
until the density throughout becomes equalized. The outflow is received 
in a tank at the lower end of the room, from which it is pumped back 
to the upper reservoir. The plugged holes at the bottom of the jars 
enable the latter to be emptied on the inclined floor, the liquid then flow- 
ing into the lower tank. The T-shaped heads attached to the plates 
enable them to be suspended in the jar, from horizontal copper bars 
having forks upon them. Interposed between the copper plates to be 
dissolved are suitably suspended receiving plates for the deposit of the 
electrolytic copper. The receiving plates of one jar are connected by a 
conducting strip of copper with the cast plates of the next jar, 
and soon throughout. The series being coupled up into a circuit, the 
terminals are connected with one or more magneto-electric machines. 
The silver originally contained in the copper cf the plates set for solution 
separates as a sediment, and ultimately accumulates as a deposit in the 
tank below, after the repeated workings and emptying of the jars. 

‘Ores rich in silver are preferred as the source of cast copper for this 
treatment, since the silver is obtained as a bye product, without increas- 
ing the cost of obtaining pure copper from the impure metal.” 

These two patents of Mr. James Elkington contain the essential parts 
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A on ztracted by permission of the Author from a. forthcoming work on this sub- of the process of purifying copper by means of electrolysis, viz., em- 
en Ny ploying slabs or thick plates of the crude metal as anodes; a series of 
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depositing vessels with the solution flowing slowly through the whole of 
them, in order to keep it uniform im composition; the use of electric 
currents generated by means of mechanical energy, and the collection 
of the valuableimpurities in the furm of a sediment at the bottom of the 
vessels. The only other essential circumstance reroaining is that of the 
occasional purification of the electrolyte by evaporating it, and crystal- 
lizing out of it the sulphate of iron and other soluble salts which gradu- 
ally accumulate. 
_This process was developed and carried out on a large scale at Pembrey, 

near Swansea. The works at Pembrey formerly belonged to Messrs. 
Elkington, Mason & Co.. but have since passed into the possession of the 
Elliott Metal Company (Limited}, Selly Oak, near Birmingham, and at 
the present time this refinery is one of the largest and most perfect 
existing. 

Meanwhile, 7. e., during the gradual extension of electro-deposition of 
copper, the origmally minute, but, nevertheless, extremely important 
fact and phenomenon of the production of an electric current by 
mechanical energy acting through the medium of magnetism. was 
developing slowly. This phenomenon when first discovered by Faraday 
in 1831 was so small as scarcely tobe perceptible. and was first ohserved 
by him as-*‘a sudden and very slight effect at the galvanometer” (Fara- 
day’s “Experimental Researches,” Vol. I.,-p. 3). No sooner had 
Faraday published this seemingly unimportant effect than various 
experimentalists endeavored to obtainit upona larger scale. Prof. 
Forbes, of Elinburgh, Nobili, Ritchie and others, as well as Faraday 
himself, quickly succeeded in obtaining electric sparks by means of the 
magneto-electric current. In 18382 H. Pixii invented and exhibited at 
Paris the first magneto-electric machine, and decomposed water by 
means of the current from it; this was jollow+d in 1&33 by Saxton’s im- 
proved machine. and by that of Clarke in 1836: and on August Ist, 1842, 
was granted to J.S. Woolrich the first patent. No. 9.431, for a magneto- 
electric macbine for commercial purposes. Woolrich’s machine was for 
a long time used by Messrs. Prime, of Birmingham, for electro- 
silverplating. 

Siave that time the improvements in producing magneto-electricity 
have been numerous. In 1857 Werner Siemens invented his shuttle 
wound armature; in 1860 Pacinotti developed his ring armature 
machine for yielding a continuous current, which formed the basis of 
Gramme’s and other direct current machines. In 1866 H. Wilde further 
increased the power of the apparatus by using a soft iron electro-maynet 
instead of an ordinary steel one to produce the currents; in 1867 Siemens 
Wheatstone ana Ladd each separately observed t*e faci of self excitation 
by mechanical power, and developed the self-exciting machine; and in 
1871 M. Gramme produced the first practical continuous current machine 
for commercial purposes. Alterations and improvements have since that 
time succeeded each other so rapidly that there exists now quite a large 
variety of machines for converting mechanical energy into electric 
current. The magnitude, weight, and speed of the machines have also 
increased, until there are some which require several hundred horse 
power to drive them; others which weigh as much as 45 tons each, and 
some with armatures revolv.ng at a speed of 9000 revolutions a 
minute. The efficiency of the machine has also been increased until as 
much as 96 per cent. of mechanical energy imparted to the armature is 
converted into electric power. With a single dynamo now as much as 
30 tons of copper are deposited per week. Even now the limit has not 
been attained, or even conceived, to the magnitude and uses of the 
machine, and dynamos will probably yet be constructed equal in amount 
of energy to the largest steam engines, and their power be applied to a 
great variety of purposes, mechanical, thermal, and chemical. 

At the present time the process of electrolytic separation and refining 
of metals is extending rapidly; it is carried on at Pembrey, Widnes, 
Swansea, Tyldesley (Lancashire); Milton, near Stoke-upon-Trent; Paris, 
Marseilles, St. Denis, Angouléme. Biache (Pas de Calai-), Hamburg, 
Stolberg, Berlin, Moabit, near Berlin; Oker, in the Hartz; Eisleben, Bur- 
bach, near Siegen; Frankfort-on-the-Main, Schaffhausen, Stattbherger- 
hiit e, near Cologne: the K»enigshiitte, in Silesia; Witkowitz, in Moravia; 
Siephansbutte, in Upper Hungary; Brixlegg. in the Tyrol; Ponte St. 
Martino, in Piedmont; Cazarza, near Genoa; Pittsburg, Pa.; Milwaukee, 
Wis.; Bridgeport. Conn.; Omaha, Neb.; Ansonia, Conn.; St. Louis, Mo.; 
Newark, N. J.;Cleveland, O.; Loagport, near New York; Santiago,Chili; 
Chihuahua, Mex., etc. At Messrs. Balbach’s Works, Newark, N. J., 
sixty tons of cupper are deposited and refined per week. ** Messrs. 
Bolton, at Widnes, and Messrs. Vivian. as well as Messrs. Lambert, at 
Swansea, are each depositing froin forty to fifty tons per week, by cur- 
rents from 5,000 to 10,000 ampéres” (Nature, January 26th, 1888, p. 303). 
Toe **daily quantity refined at Oker is two and a balf tons; and the total 
amount in Germany and Austria is about six tons daily.” Messrs. 
Eliott & Co., of Pembiey, near Swansea, deposit nearly the largest 
amount—forty-five to sixty tons per week—in this country. I am in- 
formed from a direct source that the Bridgeport Copper Company, of 
Bridgeport, Conn., electiolyticaliy refine **one million pounds of copper 
per month,” or about 10s tons per week, ‘‘ by means of three dynamos.” 

New Russian Oil Fields.—Mr. Ouspenshy, a Russian engineer sent to 
Central Asia on a special scientific mission, reports that the oul wells at 
Penjakend, near Samarcand, in the Zerafshan Valley. contain large 
quantities of good oil. 

Cni ese Railway:.—Th* Hong Kong and Shanghai Bank is reported 
to nave make a loan of £450,000 at 5 per cent to the Chine:-e Govern- 
ment, for the purpose of constructing the railway line from Tientsin to 
Tuvgchow, cluse to Pekin, and the Viceroy of Canton has givena 
oe fyndicate permission to run steamers on the West, or Canton 

iver. 

The Flectric Light in the Emreror’s Pelace at Pekin.— The Em- 
peror of China intends to introduce the electric light into his palace, for 
which purpose an engineer from the firm cf Siemens & Halske, of 
Berlin, recently arrived at Pekin with the necessary material. The in- 
stallation was to be completed before the Imperial wedding, which has 
jast taken place. The installation had to be erected and tried in another 
place in order to ascertain whether the electric light is not imbued with 
a ‘* supernatural power.” 
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A Norwegian Tunnel to Float Timber.—A tunnel 8 miles long, 
through gneiss rock, is proposed to bring the waters of l’Oegeren See to 
Christiana, Norway. According to La Semaine des Constructeurs the 
‘unnel will have a circular section nearly 16 feet in diameter and will 
run half full. The surtace of the lake is 330 feet above the sea level, and 
its shores are surrounded by forests whose timber will be floated through 
the tunnel to the seaport, The water-power thus rendered available is 
estimated at 24,000 horse-power. 

The Ed-ar Thomson Steel Works Record.—The Edgar Thomson 
Steel Works, Pittsburg, Pa., it is renorted, are beating the record on 
outputs of steel at the present time. The first turn on the 7th inst., work. 
ing eight hours, turned out 45 heats, or 463 tons. On the same day, No. 2 
turn made 67 heats, the amount of steel being made at that time reaching 
698 tons. On the 8th inst., the first turn, working 12 hours, made the 
unprecedented rec. rd of 71 heats, equal to 729 tons. The third eight- 
hour turn working on the 9th, turned out 30 heats, which is only a frac- 
tion less than 318 tons of steel. Every day’srun increases the output, 
and within the pre:ent week some bigger runs are expected. Theabove 
recoid is the greatest in the worl i. 

Chemical Combination of Silica and Lime in Mortar.—An examina- 
tion tending to show the chemical union of lime and silica by long con- 
tact has been made by Mr. John Spiller, F. C. S., of England. A sam- 
ple of ancient mortar was taken from the section of an old London wall 
recently iaia bare in St. Martin’s-le-Grand. From the fact thata large 
quantity (11 per cent) of silica could be dissolved out readily by caustic 
soda, and there being a deficiency of carbonic acid without any evidence 
of free caustic lime, the inference was drawn that silicate of lime was 
present, this body being the result of direct combination between the 
lime and sand in the cour-e of many centuries. Samples of a London 
mortar about 100 years old and another of recent date contained 1°1 per 
cent or less of soluble silica—that iz, only one tenth of the amount now 
actually found in the Roman mortar analyzed. 

Russian Lead Mines.—The employment of lead in Russia is twice as 
great at the present time, according to the Russian Journal de St. Pet- 
ersbourg, as it was five years »go. Inconsequence of this, the Govern- 
ment has been obliged, since the commencement of 1888. to enforce the 
energetic working cf the silver-lead mines of the Altai, of Nertchinskst, 
of the KirghizSteppe. and of the province of Tevek. As the product of 
several of these mines was found to be greatly reduced, in censequence 
of their exhaustion, new explorations have been made, in the hope of 
discovering fresh beds of lead ore, and these experiments have met with 
the most complete success. Quite recently, in the upper basin of the 
Kouban, and of the affluents of that river, beds of considerable wealth 
have been discovered. The richest is that of Catherininskoé, and this is 
to be the first of the new lead mines to be worked. 

Purification of Mercury.—J. M. Crafts finds that mercury may be 
purified in large masses by the simple aspiration of air through it. He 
places the mercury ina glass tube 5 cm. in diameter and 1°5 m. long, 
lying on an inclined wooden supporct. The lower end is closed 
by a cork through which pass a funnel tube for the introduction of the 
mercury, and a stop-cock for its removal. The other end js put in 
communication with «a water exhaust pump, and in 48 hours all the 
impurities will be found as a coherent powder in the upper end of 
the tube and the mercury can be drawn off prac ically pure. This 
powder is too voluminous in the case of mercury that has been used to 
amalgamate zinc to permit the process to be at once used for such metal, 
Z nc and lead were introduced into mercury, and, after purification by 
a current of air, it left no residue when distilled in a vacuum. 

Important Arizona Land Decision.—Commissioner Stockslager, 
general land ofticer, Washington, D. C., has rendered an important de- 
cision in the Tumacacori and Calabazas private land claim in Arizona. 
He holds there is no autbority for the reservation of 52,060 acres of land 
included within the preliminary surveys of said cla m, for two reasons: 
(ist) That the land being within ‘*Gad-den purchase” of 1853 is not 
operated upon by the act of July 22d, 1853, and of the treaty of Guada- 
loupe Hidalgo of 1848. (2d) That ‘* preliminary survey” of private claim 
does not of itself operate as a withdrawal of the surveyed lands from set- . 
tlement and entry. even in cases covered by said act of 1854, the legal 
withdrawal being only of lands actually claimed or which shall be legaily 
claimed. Under this holding nearly 3.000,000 acres of land in New 
Mex co and Arizona is in astate of unlawful reservation from settle- 
ment. by reason of excessive surveys made for the benefic of grant 
claimants, irrespective of the question as to the validity or mvalidity of 
the claims themselves. Nearly all private claims in Arizona are within 
the *‘ Gadsden purchase.” 

PATENTS GRANTED BY THE UNITED STATES PATENT-OFFYIOB. 

The following is a list of the gotente relating to mining, metallurgy, and kindred 
subjects, issued by the United States Patent-Office. 

PATENTS GRANTED MARCH 12TH, 1889. 

Condenser for Charcoal Kilns. John Friedrich, Iron Mountain, M’ch 
Blast Apparatus for Blast-Furnaces. John M. Hartman, Philadelphia, Pa. 
Tuyere. Jobn M. Hartman, Philadelphia, Pa. __ 
Magnetic Separator. James A. Burden, Troy, N. Y. : 
Coking-Furnace. Gates A. Clark, Rochester, N. Y., Assignor to Clark’s 

Coking and Smokeless Furnace Company, same place. _ 3 
Coking-Furnace. Gates A. Clark, Rochester, N. Y., Assignor to Clark’s 

Coking and Smokeless Furnace Company, same place. 
Friction-Clutch: Daniel T. Denton, Soudan, Minn. 
Furnace-Filling Barrow. Thomas Failer, Lebanon, Pa. 
Machine for Cutting Coal. Thomas Bower, Hull; Robert W. Bower, Leeds, 

and James Blackburn, Woodlesford, County of York, England. 
Separator. James M. Bradshaw and William E. Meek, Table Rock, Colo. 
Method of Ss Rock. Granville, E. Carleton, Rockport, Me. 
Sponge: for Reducing Gold and Silver and other Ores. Abraham T. Hay, 

Burlington, Iowa. 
Process of Manufacturing Steel. Abraham T. Hay, Burlington, Iowa. 

399,529. Process of Reducing Gold, Silver, etc. Abraham T. Hay, Burlington, Iowa. 
399,590. Centrifugal Amalgamator. William White, Mount ‘Vernon, Assignor to 

Jamee B. Brewster and Richard Kelley, New York, N. Y. 
399,600. Ore-Crusher. John D. Coplen, Denver, Colo. — 
399411. Manufacture of Iron. Abraham T. Hay, Burlington, Iowa. 
399,612. Manufacture of Steel. Abraham T. Hay, Burlington, Iowa. 
399,634. Coke-Oven. Michael Sandford, Gallitzin, Pa. 

| 399,255. 
' 399,262. 
399, 263. 
399,375. 
399,378. 

| 399,379. 

399,385. 
399,393, 
399,485. 

| 399,486. 
| 399,496. 
399,527. 

399,528. 
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THE METALLURGY OF STEEL." 
By Henry M. Howe, 

(Continued from page 239.) 
Now that it is known that the hard spots in steel are 

usually due to segregation rather than to imperfect-mix- 
ing, mechanical agitation receives less attention than for- 
merly. But segregation may be favored by imperfect 
mixing: for, since the tendency of a given element, 
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induces at least in the case of tensile strength and elastic 
limit continue at an ever decreasing rate for years after 
the distortion has ceased, and are accelerated and per- 
haps exaggerated by gentle heating, but are lessened 
or even wholly removed by heating to redness. I do not 
here refer to Wohler-like indefinitely repeated stresses, 
which, even if below the initial elastic limit, may event- 
ually destroy the piece.° 
TABLE 102,—INFLUENCE OF TWISTING ON TENSILE STRENGTH OF WrovcGutT-IRoN aND Sorr 

say carbon, to segregate appears to increase as the pro- 

portion of that element present increases, so in a high- 
carbon streak in the molten metal due to imperfect mix- 
ing, the tendency towards the segregation of high-carbon 
fusible compounds may be exceptionally strong. In this 
way we may explain W. Richards’ statement* that, after 
trying Allen’s agitator, poling, and long repose in the con- 
verter to overcome the irregularity in carbon in his large 
ingots, he obtained almost complete uniformity as regards 
carbon by pouring from one ladle to another. 

But this transfer may have hindered segregation simply 
by cooling the metal, so that it solidified more rapidly. 
How much segregation is usual? From the foregoing 

we see that this question cannot be answered with confi- 
dence till we have the results of a great number of carefully 
studied cases: for the examination of a few spots at ran- 
dom may fail to detect the segregation. . The cases 
in Table 96 are as a whole much worse than the average, 
for clearly the bad cases attract most attention: yet in 22 
out of its 54 cases the segregation of carbon is not over 
0-034 arithmetically. I can only say that, while we know 
that segregation is liable to be very serious, we believe 
that with reasonable care it may be kept within harmless 
limits in ingots of moderate thickness. 

TABLE 99,—Crusts, ETC., ON Cast-IRON. 

orm | Number. 

ti 

CRUSTS, 

oars l 1 PT tae 
Graphite,| SiO. | Tis. | AlgOg. | FeO. | FegOg.| MnOx.| CaO. | MgO.) K0. lsb,0 
ee A ae bse oblast cass inna deem Daatead asl 

| | | | | | { 

1... 455 | 75°95 | 112 | 490 | B36/........ bw =| 6-92 «| «6-40: | 180 | -08 
Decal santa ones | 4% 69 | 559 SOB | 00.00: 88°41 | 497 | 1°61 MOG canst ieeees 
Risilecatesions 5086 | S77 |........ eae B21. | 996 | O10 | 0 | faire 
Asti sccsecseee peat Oe TO bce 67°00 | 3°80 | O04 OO asain a aia stasis 

| | | | [~—  ———— ” | | 

Diss Prasencnstnis | asad MSc “8 2 | 0 ee S shirk 
1 | \ i 

| CRUsTs, Cast-TRON ACCOMPANYING, 

earn 
\P205.| 8. |V20s CrgQg| Carbon, | Si. | Mn. | P. S: 

in sega el Be BT Bi BI aD 
| a | | | Dipset aoe id Cae shesnks | 3°310 8°27 =| 44 1°132 "018 

Be mjascnecceehs OB ane LOR 3c; eae O51@OS4| 875 | SH@*S1 | *035 
"SRR ae “0b. 04 HIB. vice Be ee Tee a2 oes EES sl Pcvees 
Wes isrustcansaticancites ces asc ecs EDs scas chincddesclossues:s fac ccdeaete eS ae 
Devdiecsssaceess | peenectseeats Nee Sscaloece =a bes yanineeas Bae Geary eicneon iSateceduceincannes 

| 

1. A yellowish white, readily detached, moss-like mass of threads or stemlets, filling cavities 
on the exterior of dark-gray, coarse-grained pig-iron, which were deep, irregular, and clearly 
formed by the escape of gas during solidification, The iron which contained this substance 
always smoked much in casting, The alumina may have come from the casting-beds. Ledebur, 
Stahl und Eisen, LV., p. 638, 1884. 
» 2. Crust on pig-iron made at Pequest, N. J: the vanadie acid is from a second specimen 
examined by Drown, Robertson and Firmstone, Trans, Am, Inst. Min. Eng., XITL., p. 641. 

8. Like crusts from Glendon, Pa., Idem, 
4. Crusts similar to No. 2, from Pequest; G. Auchy. Idem, p. 644, 
5. Crusts from pig-iron made at Riegelsville, Pa,. B. F. Fackenthal, Jr., private communica- 

tion, June 14, 1886. 

CHAPTER XIV. 
CoLtp Worxkine, Hot WorKING, WELDING. 

§ 269. CoLp-WorKING IN GENERAL.—It is probable 
that all the forms of moderate permanent distortion of 
iron and steel in the cold, whether by stretching, com- 
pressing, or twisting, by cold-rolling, cold-hammering, 
wire-drawing, or otherwise, increase the tensile strength 
and hardness and still more the elastic limit,” while lower- 

ing the density: and that the changes which distortion 

* Copyright by the Scientific Publishing Company, 1887. 

* Journ, Iron and St. Inst., 1886, I., p. 113. 
>The proportionality limit is indeed temporarily !owered by stretching, but 

quickly rises again. Cf. § 270. - 

.|58,930 | 53,410/56,265 | 

Lieut. F. P. Gilmore, U. 8. Navy, Trans. Tech. Soc. Pacific Coast, V, p 100, 1858. 

No 

square inch.| inch.a inches. 

i. | 60,928 83,376 | 278 | 53°6  |Untreated. 
2. | 62.160 22400 =| 25°T | 52 6 Bent and straightened cold. 
3. 69,888 29,120 | 2Q°7% } 50° Bent snd straightened at a blue heat. 
4, | 73,248 20,160 | 17°6 32°0 Quenched. 
— TO: 24 979 90°6 xo. § {Bent and straightened cold four times: 
oe i b4.208 29°2 | 53°5 4 | then annealed. 

1. A plain piece of steel 1:5’ x 0 76’. 2. A similar piece of the same material bent cold with 
a radius of 8°5 inches, and then straightened, 
A similar piece heated and quenched in cold water. 

Steel Inst., 1887. L., p. 136 
a Thisis probably the * proportionality limit.’ 

steel when neither hardened nor cold-wor: ed, but not in those of other metals. 
dissimilar jog also occurs in the torsional strain-diagrams of locust and hickory wood: 

Stre_.—Gilmore, 

Description of test piece. Tensile strength, 
5 | pounds per sq. in. 

3 | Round or Thickness, Length, 
Z Material. square, inches. inehes. Before twisting. 

ay | Wrought iron. found, § 8 54,180 
2. rr Square. % 8 55.325 
8. | Steel. Round, $ 12 57.360 
4, | Wrought-iron. Square 76 12 52,545 

Tensile strength, pounds per square inch. 

After twisting. 

4 oe 1 14 2 | 24 3 4 | 5h { = 13 
turn. turn. turn. | turn. oes turns,| turns, | turns. | turns. | turns | turns,|turns,|turns, 

Paseelbacca 159,020|68.500|......| 64,750} 65.000 |.......|broken ibroken 
2+. +. |07.265/58,050 | 64,665) 65,255 jbroken |bruken 

57.765 |54 76515 Pare pre eee Sts ai |. s+ -| brie. 8,305]..... | 

TABLE 103.—Errects oF CoLp BenpING (Raptvs 8.5/’) AND ANNEALING. PARKER. 

‘Tensile {Elastic limit, Eloncation 
| strength, pounds gin 19 | Contraction 

i of area, %. 
-| pounds per | per kquare Treatment before testing. 

4. 
5. Bent in the same way as 2, but four 

mes instead of once: then heated to redness and allowed to cool. Parker, Journ. lron and 

3. The same as 2. but bent at a blue heat. 

Fig. 86. Parker. 

Strain Dibgrams corresponding to 

Table 103. | 

Tensile Stress, pounds per square inchs 

i0 
Elongation, percentin |Oinch 

20 
es. 

The jog: shown in lines 1 and 5is very common in the strain-diagrams of wrought-iron any 
Ac net -wholld 

Fig. 87 

i 
The effect on the modulus of elasticity is relatively 

slight (usually less than 5%, sometimes less than 1%), and 
less constant. The modulus is usually lowered slightly 

¢ B. Baker, Trans. Am. Soc. Mech. Eng., VIII., p. 162, 1884, gives an instance 

in which a rotating spindle, weighted at its free end so as to cause alternate téen- 

sion and compression in any given fibre, broke after 472,500 revolutions, the 

actual stress being only one third of the stress at transverse elastic limit. On the 
other hand Bauschinger concludes that 5 to 15 million repetitions of tensile stress, 
whose lower limit is zero and whose upper limit is near. the original proportion- 

ality. limit, do not cause rupture. (Mittheil aus Mech,-Tech. Lab. in. Miinchen, 

XV., p. 37, 1886.) 
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TaBLe 100,—INFLUENCE OF CoLD WoRKING ON THE PROPERTIES OF IRON, 

—_— aaa 

Size. | Elongation. : Increase of _ tensile 
strength, etc., by cold 

—--—----_- ——_—_|Tensile strength. pounds per|Elastic limit, pounds ---—-——-——| Reduction of area, working, per 100 of 
square inch. per square inch, Per cent. the tensile strength, 

Final. Per centage. ete., before cold work- | | ing. 

| 
| —— - Description : ———| “ 

| 

Initial, inches Initial bar. Hard drawn, Initial bar. Hard drawn, Annealed Initial bar. Ilard drawn. Annealed, Initial bar. Hard drawn Annealed. 

Tensile 
strength. 

Elastic limit. Elongation. Contraction 
of area. 

Number. Authority | | | | | 
A Wire Drawine. 

1/C | Wire obtainable in quantity iT and 8 160,000 [ 0... . 40,000) 80,0004- 
2}8 (Charcoal iron wire, Bigny . | 14 |-983 | 102.384 i. aan 
3)“ |Ingot-iron wire, Firminy = 127 980 ee | 
4\* * steel * bs | ‘ss 191,970 ool 

5)** epee e ae | .s-| 227,508 }.... : | O75]. 
6 os iron “ | 2. 91,008 :g* e | OF4) zza0; * 
7\ «6 ss “ nee és . 3 89,586 a “46 | 0°62 | 22-00} * 
8} ** ss ae Seas 54.036 85,320 9,692) iT 0°31 | 20°52 |12°24 

de sadatmeaih Bhardened wire paver | atsrons lseane | | aoe: IBS at reer taba -rod, Bhardened wire} : ‘vee A127,98 3180,5¢ Ache hesen “62 | BS 
. | C finished. D annealed wire} | | .. 2. ../C231,786 : 

A wire-rod, Bhardened wire| A142,200 | B191,970 icon os A700 |B2°95 
C finished, D annealed wire -- ee «- |C220,410 rise bhve cgslouss. ceean 

= ) A wire-red, B hardened wire} A156,420 | B200.502 |..... casss|secsesese| -- « | ASDEIBETD | 
= | C finished wire - ve a+. |0284,630 aiid pike aniabes sks cine 45.0. en 
ie re hardened wire A139,356 |B216,144 5. ook ee 

nished wire. ee 7 eee See bam eeh sce. 
Open-hearth steel wire billets and} ( 2 .} E70,000 171,760 E30°00 | ba ee 
| square wire from them, drawn] < | @ | @ @ 

in 10 straight draughts j ¢ 178,330 |... 26, 88745! 2°6 |F 61°89 21°8 
The same annealed after the 6th 

cS 

= 
= 

< = 
£ 

= 
& 
= 
= 

| 2 131,920 

Usual properties of wrought-iron) \ ! oN 90,000 
aa - c = on 2 5 ae 100,000 | Re ce, aan et ay 

PRED Accaweseadaee APbsstenees 

| 

|Steel wire hard-drawn, apparently | | 
| h’d’nd,and same slightly aun’l"d ‘ ° wee 5-2] 20 2.| 56,000 es Ce we alee foe ae \ 

18| A’ (°3 ‘ “259 7.95 109,334 | 60,726/47,846) 61,533 22°8 | 1°9 | 15° 59: 9°32)62°63|4-60°93|4 28°61|—91°67 —67°49 
19) A’ |Mild steel wire-rods. hard-drawn | | *284 . 4 8 98.762 | 62,13S/45,629| 67,469 oe 9° é 5 If . 84 21/64°52)+53°14)+ 47 S6|— 88-84 —47°19 
20/A’| wire, and annealed wire, all/< *233) 03 | 67,783 107,722 | 63,750/49,078| 90,070 43.702 : 35 | 23-6 (8 5 |45°58|66°43)-+-58°92|-+- 83°52|—S3°ST —31°36 
21/A’| from the same billet | °23 | 126,246 | 59,606/46,883)105.997 42,224. 21° * {212 |} S 37°SS/70" 14) +90 69/4126 Or} - 95 37 —44°38 
22/A"| | (23 134 | 66,170 | 122,085 | 67,357 46,853) 85725 49,235 ‘ 37 | 22-4 |S 53° 2: hee + 82°85)—98-29 —67°68 

oe { 

B Co_p Rouiie, Ete. 

Bo . 71.530 86,580 

Pieces cut from Creusot steel.and 65184 | 78.384 
hammered cold till they were 4 . 62,832 | 71,008 
lengthened by about 7-5¢......! i ea 56000 | 67.200 

i | BS | ” . 

99) Norway Steel and Iron Co., com- & 3 aa on yn 
3 pressed steel (G. HI, Billings’ ~ 4-o3 |" 55,400 | $1,890 : 
81 PRRONED),. 05. necccescvess pein’ \ “{ : | 64,076 | 
32|M |Jones& Laughlin’s cold-roldiron 57,350 | 
Bim] * « “ ee 49.510 66.862 
84] Wal Puddled iron...........200..000/0 a ooo 5 55,760 | 93.156 
35) Wa) Charcoal bloom iron ' : 500,927 99,293 
MT EG cl suaskusseewecce’s nbchiwonehe | 1°07 aa 58,627 i 
87\T |Cold-rolied iron, Jones &+' we is 52,500 69 000 | 59 OU 133,000) 24°58 | 10-42 2500 | 
35)** Laughlin’s, Lauth’s patent... (| 2°56 | 46,733 66.100 | 46.300 |28.c00| 60.300 |31,400! 26°25 | 2-75 |14°25 
89|** |The same 2°06 : 48.500 66,933 | 49,600 |28,200' 57,500 |31.800 | }12°50 

40)** “6 * ; *: 50,300 67,833 | 49,500 '24 300) 57.467 /31,600 | 6°60) 9°50 
=) > , | 1°06 47,400 68,167 | 50,900 |27.700) 60,367  |32.700 | 8°05 [12°65 | 
42)“ = | 6 | 6 73.833 | 48,700 29,200) 68,833 /33,600 5 | 453 /15°80 
- | 2 96,330 | 16-4 poheiaem 

| 

1. Wire of this quality was found to be procurable in large lots for the East River Bridge. The elastic limit was always more than half the ultimate tensile strength. The ‘initial’ bar here refer 
to pieces of cross-section fitted for common bridge members. F. Collingwood, Trans. Am. Soc. Civ, Eng., IX , p. 170, 1880 

2to 13. A. Bonnand, Rev. Univ. 24 Ser., 1X., p. 323, 1881. 10 to 15 give the properties A of the wire rod, B of the hardened 7. e. quenched wire (fil trempé et revenu), € of the finished 
wire. which has apparently undergone additional drawing after hardening: and DD of the finish:d wire annealed. : 

14. Open-beurth steel wire billets, 2 inches square, made by the Otis Iron and Steel Compiny, EK the properties specified by contract, FV the maximum of each of the properties in the billets 
tested. Rept. Chf. Ordnance, U.S Army. 1834, p. 440. The billets were rolled into rods 05 inches square, annealed during 48 hours: ( emperature rising to about 983° C., 1800° F., during 7 to 8 
hours, then slowly cooling to about 343° C,, 650° F., during about 40 hours), They were then drawn in 10 draughts without further annealing te 0°15 inches square. Idem, 1885, p. 473, Lieut. 
W. M. Metcalfe. The details of the operations are given at great length. 

15. One coil of the wire of No. 14 was lightly annealed between the 5th and 6th draughts, which reluced the tensile st-ength greatly, and gr2atly increased the reduction of area, but without 
incressing the elongation. 

16. Usual properties of wrought-iron wire. Thurston, Matls of Engineering, II., p. 201. 
17. Slight annealing greatly raises the elastic limit of thick anl aparently har-lened (qnenched) wire. Sir W. Armstrong, Journ. [ron and Steel [nst., 1832, IL, p. 701 feom paper read 

before Sect. G. British Ass aug,, 1882. Thinner wire is simply softened without increase of elastic limit by annea ing. 
18 w 20, A two-inch billet of mild steel, carbon 0°115. silicon 0°009, phosphorus 0°072. were rolled Lot to Numbers 1, 2, 4, and 5 B, W. respectively, and the resulting rods were drawn at a 

single draught to Numbers 3, 4. 6, and 8 B, W. G. The Number 8 wire was further deawn to Number 10 B, W. G. without annealing, and apparently in two additional draughts, The reduction of 
sectional area by wire drawing was thus 37°5. 24°T, 32°35 46 and 667, Horace Allen, Excerpt, Proc, Inst, Civ. Eng., XCIV. p, 1388, The density of these materials is given in Table 105, 

24. Thoroughly annealed steel had the properties given under “initial “* : after cold-hammering on only one pair ot faces it had those given under * hard drawn,” Woodbridge, Birnie, Proc, 
U.8, Naval Inst. XIIf, p, 56. 1887, from Notes on Construction of Ordnance, No, 3, Washington. July 20th, 1882, 

25 t» 27. Treatment of steel. Burbs. Holley. pp, 5) to 54, Soft steel was hammered out cold, till its length was increased by about 7°5¢. The hard-drawn results in number 25 represent the 
mean obtained with six bars, and their properties are compared with the mean of sunilar but untreated pieces, For 26-7 it is probable but not certain that the initial and hard-drawn results are from 
material originally of the same piece, 

28. Circulur of the Norway Stel and Iron Company, The steel contains ahont 0°147 of carbon, 0°49¢ of manganese, and 0°)1 of silicon, 
29-30. Eng. and Mining Jl,. XXXV.. p, 222. 1883, From tests on the Watertown testing machine, A single bar of hot-1o/led steel was cut into three pieces, The first was tested without 

farther trestment there given as the ‘ initial’’ bar): the secerd after a single draught, which reduced its diameter from 2°03 to 1°936 inches; the third also after a single but more severe draught, 
which reduecd its diameter from 2°03 to 1°808 inches, The modulus of elasticity of the uncompressed har was 29,000.0C0: that of the first of the twa compressed (hard-drawn) bars was 31 000,000, 
Inscompressive tests, the permanent set and the compression was almost exactly the same in the compressed as in the uncompressed sterl 

31. G. H. Billings, private communication, Mav 9th, 1888. The initial and the hard-drawn pieces are from the same bar, The initial was turned down to }-inch diameter in a lathe before test- 
ing. Modulus of elasticity of the uncompressed (initial) bar 29.400,000: of the compressed (hard drawn) 36.400,000. 

32-33. Tests by Merrick & Sons, Southwark Fdry. Thurston, Rept. on C_ld-rolled Iron, 1587, p. 12, 
34-35. W. Wade, 1860: Idem. p 10, 
36. Wn, Fairbairn, : Rankine, Civil Engineering, 1870, p. XVI, Also Thurston, Op, Cit. p, 7. 
37-42. Thurston, Op, Cit, pp, $2-3, 109, In Nos, 33 to 42 the “‘initial’’ and the “‘cold-rolled”’ results each represent three hars, The cold-rolled pieces were from the same bars as the “‘initia\’ 

or het-rolied ones, All were tested as they came from the rolls, withont subsequent reduction in the lathe, 
43. Midvale steel cold-swaged at Washington Navy Yard, The elongation was 3% on 30 inches, and 16°47 on the 5 inches where rupture occurred, Rept Tests on Strength of Struct, Mati, 

Watertown Arsenal, 1883, p. 178, 

but is sometimes raised by cold-stretching and cold- | table 101, line 6, cases I., IT., III., 1V., VI. ; line 23, cases 
hammevcing: (¢. g., table 101, VI., 3; VII, 2; L, 8; | IX., X., XI.; line 9, cases I., Il. ; exceptions, line 6, 
and II., 5). During rest after stretching in Baus-|cases V., VII). But this can hardly be put forth confi- 
chinger’s experiments it seems usually to undergo a|dently. 
cha.ge opposite in sign to that noted immediately or (TO BE CONTINUED.) 
shortly after stretching or cold-hammering, and greater in NOTE.—The publithers of the ENGINEERING AND MINING 

amount, and so returns past and to a point slightly above or| s9yRNAL will thank the readers of this article if they will 
slightly below its original value as the case may be (e. g., | promptly call attention to any inaécuracies they may observe in it. 
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‘PERSONAL, 

Messrs. Howard Oviatt aud M. C, Hillyer have re- 
turned from their visit to the Vicworia mine, in 
Summit County, Colo., in which bo:h gentlemen are 

sics at the 
interested. 

f, C. Wellman Parks, professor of phy 
nos Galyteohule Institute, Troy, N. Ye who is in 

charge of group No. 2 of American exhibits at the 

Paris Exposition, sailed for France on the 16th inst. 

Mr. E. B. Kirby, the recent superintendent of the 
Philadelphia Smelting and Refining Company, of 
Pueblo, Colo., has not been appointed assistant gen- 

eral manager of the works, as reported in our issue 

of the 2d inst. 

Mr. Carl Henrich, mining engineer and metallur- 
gist, is about to start for New Mexicu and Arizona on 
professional busioess. He will be away for several 
weeks, and on his return will open an office as consult- 
ing mining engineer, probably in St. Luis. 

The Hon. Abram S. Hewitt and Edward Cooper, of 
New York, are now traveling through the South in- 
vest'gating the cual and iron resources. They have 
been in Tennessee and will go through Alabama and 
probably to Fiorida before they return home. 

Mr. J. B. Haggin, of the Anaconda Company, of Mon 
tana, and the representative of the Calumet & Hecla 
Mining Company. sailed on the 16th inst. tor Englanu, 
to meet the representatives of the European copper 
interests, with a view of repairing the much damaged 
syndicate. 

Captain Morcom, an old Lake Superior miner, and 
for several years connected with the mines of the 
Menominee Iron Company, Michigan, and later tora 
few years with the Mmnesota Iron Company, Minn., 
will shortly go to Cuba to take charge of some iron 
mites there. —~ 

Mr. M. E. Wadsworth, of the Michigan Mining 
School. has been appointed State Geologist of Micnigan 
for two years, from May Ist. He is now holdimg the 
position by appointment to fia out the vacancy caused 
by the death of Mr. Charles E. Wright. Itis re 
ported that the Boerd has decided to pudlish another 
volume of the Report of the Survey, covering the 
works of Rossinger, Wright and Wadsworth. 

Mr. Azel B. Hull, a well-known mining official, died 
in Oakland, Cal., on the 14th inst. He was about 79 
years of age. and a native of New York. Mr. Hull 
went to the Pacitic C st in 1876. Sincethben he has 
been a Director and Vice-President of the Consolidated 
Virginia, California, Gould & Curry, Best & Beicher, 
Sierra Nevada, and other prominent corporations, 
and was Vier -President of tbe Consol:dated California 
& Virginia Company at the time of his death. 

The Secretary of the American Institute of Mining 
Engiveers bas issued the following circular : 

‘*Tn accordance with a cordial invitation received 
through the President of the Ivstitute, it is proposed 
to hold the next meeting in Colorado, in June. The 
plan includes sessions at Denver, Manitou and Pueblo, 
and also an excursion to the important mining di-trict 
of Aspen and tbe coal-field at Glenwood Spriugs. The 
meeting and excursions together would occupy some- 
thing more than a week, a'rangements being so made 
as not to require - unday travel. 
“The Council, before accepting this invitation, de- 

sires to know how many members would probabiy be 
able to attend suc a meeting. In view of the fact 
that a certain number of members in‘end to visit 
Europe thi- summer, it is deemed advisable to make 
this preliminary inquiry. 

INDUSTRIAL NOTES. 

The puddlers of the Maiden Creek Iron Company, 
at Blandon, Pa., bave accepted a reduction in wages 
from $3 50 to $3.25 per ton. The wages of all other 
employés have been reduced in proportion. 

Mr. C. H. Emerson has been appointed reeeiver of 
the Findlay Iron and Sleel Company, of Findlay, 
Ohio. This is said to be due to ficancial complication 
contracted before the removal of the plant from Cuin- 
cinnati. The liabilities are said to be $30,000, 

The Bellefonte Nail Works at Bellefonte, Pa., re- 
sumed work in all deparirents on the 12th inst.. with 
a full force, after an idleness ranging in the different 
departments from one to three weeks. The Center 
Iroa Company’s rolling mill also resumed after five 
weeks’ idleness. 

The battery of boilers of the West Point Boiler 
Works, owned by Monroe & Sons, at Pittsburg, Pa., 
exploded on the 14th inst., and brought destructien to 
everything in the neigborbood, killing several men. 
The boiler bad been inspected recently. The cause of 
the explosion is not known. 

Following the iron manufacturers in the Sckuyl- 
kill Valley and points near Philadelphia. firms throug h- 
out Lebanon Valley, Ra., have reduced their puddlers 
25 cents per ton and other employés in proportion. 
At Light’s rolling mill, at Lebanon, the puddlers bave 
accepted a reduction from $3.75 to $3.50 per ton and 
employés at other places are holding the matter under 
advisement. 

The Scott foundry rolling mill.the new pipe mill and 
the forge of the Reading Iron Works, at Roading, Pa., 
suspended operations on the 11th inst., and will proba- 
bly not resume until the company’s affairs, to which 
we referred ip cur last issue, are settled. The sheet ' 
mill bas been closed for some time, and the company’s 

orgenized in London, with acapital of £12,000, in £10 
shares. The object is to acquire by purchase, license, 
or otherwise, and either absolutely or conditionally, 
and either wholly or partly for cash or shares, stocks, 
bonds, or other securities of the company, the inven- 
tions of Thomas Sturtevant relating to attrition 
mills, and the letters patent for the same for the 
United Kingdom. 

Drill Company, of New York, have been consolidated 
into a_ new company, known as the ‘* Ingersol!-Ser- 
geant Rock-Drill Company.” The company will con- 
tinue the manufacture and sale of the machiner 
well known under the names “ Ingersoll” and ** Ser 
geant,” 
whicb have been effected through the consolidation of 
interests. 

prietor of the following machines: Ingersoll tappet 
drill, Ingersoll eclipse drill, Sergeant drill (ooth tappet 
and auxiliary valve), Inger-oll-Sergeant air compress- 
or, Ingersoll stone cbanneling machine (‘rack and bar 
channeler-), Ingersoll standard gadder, Ingersoll-Ser- 
geant quarry bar, Sergeant coal mining machine, and 
will furnish, furthermore, the standard Bullock dia- 
mond core prospecting drills, and a general line of 
mining, tunneling and quarrying machinery. 

Reading, Pa., closed down on the 13th inst, and vow 
all the vast establishments of the firm, to the difficul- 
ties of which we referred in our last issue, are out of 
operation excepting the ‘wo blast furnaces, which 
have about a week’s stock of coal on band. The 
workmen, to whom 15 days’ wages are due, have re- 
ceived notice that on the 16th inst next they wouid re- 
ceive one week’s pa 

delphia, at which a statement was submitted showing 
total liabilities $1,875.959.91, instead of $1,927.783.- 
»o 

4 

000; bills payabie, $630,799.69; open accounts due 

orders, 
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only works in operation are the blast-furnaces and a 
portion of the tube mill. y 

The Sturtevant Mill Companv, Limited, has been 

Ci 

The Ingersoll Rock-Drill Company and the Sergeant 

ES) 

so 

with many improvements and additions, 

The new company is the sole manufacturer and pro- 

1 

The last of the pipe mills of the Reading Iron Works, 

On Thursday the creditors held a meeting in Phila- 

This amount includes a bonded debt of $600,- 

by the company, $177.919 25; open accounts due 
warehouse, $26,619 14; loans, $151,427.76, indorse- 
ments on bills receivable, received. or unfilled 

$271.324; wages unpaid, $17,000; bills 
receivable, discounted, on which the company are lia- 
ble, $942,285.18. The assets are valued at $2,041,- 
747.24.. A committee of five consisting of George De 
B. Keim, Comley B. Shoemaker, John H. Craig. 
Samu-l R. Seyfert and W. C. Frick, was appointed 
to draft a plan of reorgamza‘ion, to be submitted to 
the creditors at a meeting to be called for next Thurs- 
day. 

Mr. Baer submitted the following plan of reorgani- 
zation: Start up the works as speedily as possible, 
each department to be run separately, and if one or 
more du not pay, close them; dispose of the surplus 
real estate, including the Lehigh Avenue 
property in Philadelphia, which, it is believed, will 
net the company at least $200,000, the receipts of 
the sale to be applied to the sinking fund of the 
first mortgage; tne main office of the company to 
be removed to Readinz, and the duplicate and tripli- 
cate system of Leokeeping dispensed with, thereby 
doivog away with a large number of cleras; a ware- 
house will be maintained onty in Philadelphia. The 
reorganization scheme suggested by Mr. Baer met 
with the approval of the creditors present. It is 
stated that Mr. Baer will be el-cted president under 
the reorganization in place of E. W. Colt, of Philadel- 
phia. 

| 

CONTRACTING NOTES. 

Our I‘st of machinery and supplies wanted will be 
found on page xii. Manufacturers of machinery, engi- 
neers and contractors should also consult our directory 
of ** Contracts Open” on the same page. This week, 
proposals are invited for the following new con- 
tracts: No, 1325, Constructing Tunnel; No. 1326, 
Constructing District Tunnel Sewers; No, 1327, Con- 
structing New Masonry Lock; No. 1328, Dredging; 
No. 1329, Building Dry Dock; No. 1330, Furnishing 
Iron and Brass Castings; No. 1331, Constructing 
Masonry Aqueduct. 

The Gas Commission of New York has advertised 
for bids to light the streets for the year beginning May 
1st next. The appropriation is no larger than Jast 
year’s, and it issaid that if the electric light com- 
papies undertake to raise their prices in districts where 
there is no competition, the Commission will return to 
the use of gas. 

The Delaware & Lackawanna Railroad Company 
has contracted with the Excelsior Iron Works Com- 
any, of Cleveland, Ohio, for a complete plant of 

Thornberg patent derricks, six in number, They will 
be put in at the foot of Ere street, Buffalo, N. Y., 
and will be used for transferring iron ore from vessels 
to cars. The work will he finished by May 1st. 

GENERAL MINING NEWS. 

At the adjourned meeting of the Miners’ National 
Union, jointly with the operators, at Columbus, Ohio, 
which began on the 13th inst , the Indiana coal miver 
delegates, unabie to agree with others of the conven- 
tion on a scale of prices, withdrew. A committee of 
operato:s and miners was appointed to make a scale 
for Pennsylvania and Onio. The miners want a re- 
newal of that of last year, but the operators are holding 
out for reduced rates per ton. The Indiana operators 

insisted on a 12 per cent reduction from the present 

was 
favor of Ohio and Pennsylvania because of their 
natural gas. 
State. Fur: bermore, Ohio and Pennsylvania operators, 
driven from their home market by gas and aided by 
lake transportation, it is stated, have succeeded in 

markets in the Northwest. 
been working on one third time for several months, 

Company, LimiTED.—Notice is given that seven in- 

upon each of the installment certificates of this com 
papy, issued in exchange for Alabama 8 per cen 
gold State bonds of 1870, will be payable at th 
company’s offices, 19 King’s Arms-vard, Moorgate- 
street, London, on and after the 5th March. 

pany, to the organization of which we referred in ou 

mostly in the East. The company has a large capital 
but has not yet shown an 
that it will ever pay dividends. 
are of very inferior quality and are not in quantity 
to compensate. 

that, because some well-known and eminently respe 
able gentlemen, who are not experts, are associated 
with the erterprise it must necessari!y be good. It is 
not difficult to ascertain the “ bottom facts” in the 
case, 

LIMITED.—This company bas been organized in Lon- 
don witba capital of £200,000 in £1 shares. The object 
ix toacquire by purchase, lease, license, or otherwise, 
auy lands, mineral! properties and rights appertaining to 
the prospecting for miverals, The directors are Samuel 

Smith and Frederick Peterson Ward; and the covsult- 
ing engineer is Jobn Darlington, M. E. The direct- 
ors, as remuneration, shall be paid £1000 per annum. 

this company for the purchase of two thirds of the 
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early mining scale, which expires May 1. The scale 
xed in 1887, and a discrimmation existed in 

Smce then Indiana has become a gas 

apturing from Indiana operators their principal 
As a result its mines hav 

ALABAMA, ; 
ALABAMA CoaL, Inon, LAND AND COLONIZATIO 

tailment coupons of 10s. each (Nos. 11 to17 inclusive 

Fort Payne Coat AND [RON COMPANY.—This com- 

ssue of November 24th, 1888, is now being floate 

ground for the expectation 
Its coal and iron ore 

Proposing investors will do well to 
nvestigate the economic conditions and not assume 

ct- 

ALASKA, 
ALASKA MINING AND EXPLORATION COMPANY, 

Baylis, Robert Maitland Brereto3, Charles Challoner 

A provisional contract bas been made ov behalf of 

sbares in the Mexican Gold and Silver Mining Com- 
pany, the owners of the Mexican mine, Doug'as 
Island, the consideration being the sum of £100,000 
in cash and £15,000 in fully-paid shares. The Mexican 
mine is now owned by the Mexican Gold and Silver 
Mining Companv, of San Francisco, which was in- 
corvorated in 1885. under the Jaws of the State of 
California. Its stcck consists of 100,000 shares of the 
nominal value of $100 each. These shares are held 
by three Amerivan citizens, each of whom holds a 
third. The company will] acquire the interests of two 
of these gentiemen. The remaining one third 
interest is cwned by a_ well-known capitalist 
of San Francisco and New York, who dees 
not wish to sell, and who provides one- 
third of the working capital required for the develop- 
ment of the property. The Mexican mine adjoins, and 
is on the same ledge as the Paris mine. It contains 
four full mining claims, giving a total length of 3000 
feet along the strike or course of reef, and a total 
width of 1200 feet, together with four mill sites along 
the shore of the Gastineaux channel. The cost of 
erecting a large reduction mill, machinery and build- 
ings, and of opening up the reef for supp! ying the mill 
with quartz is estimated at £75,000, of which this 
company is to find £50.000. The works will, it is ex- 
pected, be in full operation by the end of this ~~ 
tbe property bas been reported upon by Mr. [. B. 
Hammond, M. E. (who bas personally examined the 
property), and to Mr. R. M. Brereton’s general state- 
ments about the Dougias Is’and ledge (which he bas 
recently’examined.) From these reports it appears that 
in the opinion of these gentlemen the ore proved, and 
actually im sight, is of the net value of £375,000, and 
that witbin three years of starting the stamps, the 
whole of the purchase money and working capital 
should be returned in dividends. 

ARIZONA. 
GRAHAM COUNTY. 

GOLD MouNTAIN GOLD AND SILVER MINING AND 
REDUCTION COMPANY.—Tnis companv has been or- 
ganized with a capital stock of $500,000; shares $1 
each, non-assessable. The principat piace of business 
will be at Clifton, in Clinton, Missouri. This com- 
pany will operate miming property in Graham and 
other counties and erect works for the reduction of 
the ores, and do a general mining and milling business, 
The incorporatcrs are Peter E. Kern, of E. Paso; 
Marshall P. Wrigbt, John E. Gano, Ephraim Allison, 
Frank 8S, Ware, Chas. W. Jordan, Wm. J. Elliston, 
Wm. D. Tyler and Wm. H. Allison, of Missouri. 

PIMA COUNTY. 
PHa:nix Mininc CoMPANy.—Reports from Tucson 

state that there is a good prospect of the Phcenix mine 
being opened up by New York men, who have been 
examining it, and are expected back by March 20th. 
In our last issue we referred to the settlement of the 
company’s financial difficulties. 

COLORADO. 
A bill has been passed by the Legislature modifying 

the incorporation laws of Colorado. Heretofore the 
minimum value of a share of stock was tixed at $10, 
and a company desiring a great number of shares was 
compelled to place its capitalization at an enormous 
figure. Now, or as soon as the enactment becomes a 
law, a company can be incorporated and make the 
face value of its shares $1, $2, $5, $10, or avy other 
number of dollars. The capital stock of a com- 
pany can thus be divided .up into $100,000 
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shares, without raising the capitalization to $1,000.- stock of the new company at par as they desire. 

Marou 16, 1889. 

building lies just north of the ore-house, where the 
000, as has. been necessary under the old law, which | In the event that applications are received for more | fire caught, and contained twenty of the Brueckner 
limits the value of shares to $10. One.of the greatest 
objections and injuries to Colorado mining ls been 
the excessivel7 high capitalization of companies, and 
this modification is expected to obviate all excuse ps 3 
milhon-doliar corporations founded on a $10, 
basis. The bill was introduced by Senator Samuel 
Adams, of Leadville, who has had a great deal of ex- 
perience in the working of mines and the operation of 
stock markets. 
Work bas begun upon the Bessemer and Huerfano 

irrigat.ng canal at Pueblo. This is the Colorado Coal 
and [ron Company’s canal, which takes its water from 
the Arkansas er at a point 14 miles west of Pueblo 
and runs across the table lands just west of Pueblo, 
and will empty into the Huerfano 30 miles southwest, 
The ditch will be 22 feet wide in tbe bottom, seven 
and a half feet deep and 26 feet wide on top. It will 
open to cultivation 125,000 acres of agricultural land 
im the Arkansas valley. Messrs. Orman & Crook, 
railroad con:ractors, have been awarded the contract 
for building the canal. 

Messrs. A. A. Beard and Jerre Irwin, proprietors of 
the linie quarries at Frying Pan, are now making ex- 
cavatious for a number of lime kilus. The product of 
toe quarries average 98 per cent. Large quantities 
ure being shipped to Leadville, and there is talk of 
shipping to the Pueblo and Denver smelters. 

I. X. L. Mrninc Company.—The meeting held in 
St. Louis last week for the purpose of raising movey 
to inc: ease the working force was in every way suc- 
cessful, atid the $2,500 required was subscribed by 
tbo-e present, who expressed a willingness to contrib- 
ute as much more should it be requned. 

CLEAR CREEK COUNTY. 
[From our Special Correspondent. } 

C. E. Dewey is enlarging the capacity of his mill 
and putting it in good repair for the coming season. 
Messrs. Woodard and Hartzell are adding a set of rolls 
to their mills. 

ARGO.—This mine, which has been shut down for 
some time, is nov being pumped out preparatory to 
beginning work. 

FLORENCE MINING AND MILLING Company.—This 
company, at Ge. rgetown, is pushing its tunnel] abead 
rapidly. It 1s also preparing to start the concentrating 
mill as soon as the weather will permit. 

KOHINOOR AND DONALDSON MINING COMPANY.— 
The mili was started about tbe 10th inst. on ore trom 
the Champion mine. This mine is located on the 
summit of Bellevue Mountain, some 6000 feet from 
the mill, the ore being brought down by a wire tram- 
way, at a cost of 25c. per ton. 

GARFIELD COUNTY. 
GRAND RIVER COKE AND CoaL Company. —The 

output of this company’s mines is as follows: New 
Castle mines, 12 cars per day; Marion mine, Jerome 
Park, 12 cars per day; Soring Gulch mine, Jerome 
Park, 8 cars per day: Sunshine mine, Jerome Park, 7 
cars per day; total, 39 cars, or 780 tons, daily. 

GILPIN COUNTY. 
ROLLINS GOLD AND SILVER MINING COMPANY.— 

The option held on this property by J. P. Hopkins of 
San Francisco expired on the lst inst and as nothing 
has been heard from Mr. Hopkins the officers of the 
company in New York presume that he has been un- 
successful in his endeavors to enlist sufficient capital 
to purchase the mine and accordingly the matter will 
be dropped for the present. Whether anything fur- 
ther will be done to rescue the company froin its 
present uvenviable condition to which we referred in 
our issue of January 12th, Mr. Addison T. Andrews, 
the secretary of the company, is unable to say. 

GUNNISON COUNTY. 
The Plata Rico and Ida May mines, gold bearing, 

located in Dutch Gulch. above Ohio City, have been 
s‘ld to D. W. Gunn, of Sterling, it is stated, for $16,- 
000. The properties promise with development to be- 
come heavy and rich producers. The present develup- 
ment comprises an adit of 355 feet, main shaft 70 feet 
and two winzes of 20 feet each. Some stoping had 
been done by the late owners and good ore shipped. 

LAKE COUNTY. 
Inon Hitt CONSOLIDATD MiniInG Company.—The 

property of this company was sold last week at 
trustee’s sale by John L. McNeil, the trustee, for $70,- 
000. The creditors purchased the property, and as the 
stockholders bave six months in which to redeem, it is 

“not known whether there will be a reorganization 
uotil after expiration of that time or not. The prop. 
erty consists of the White Cap and other claims on 
the hill, near the Silver Cord and Smuggler. 
LITTLE PITTSBURG CONSOLIDATED MINING Com 

PANY.—From a circu'ar just issued, welearo that the 
time for the redemption of this company’s property, 
now held by its judgment creditors, the Little Chief 
Mining Company, expired cn February 25th, 
and bas been extended to May 25th, as we al- 
ready mentioned in previous issue of the ENGINEER- 
ING AND MiniInG JouRNAL. The stockholders, failing 
1o assent to tee proposition of an assessment of twelve 
cents per sbare to liquidate the indebtedoess, it has 
been proposed to orgauiz- a new company under the 
laws cf New York, witb an authorized capital stock of 
$100,000; shares, twenty-five cents each. Stockhold- 
ers of the old company to have the privilege of taking 
one share of such new stock for each share 
of old stock held by them respectively, upon 
paying therefor twenty-five cents per share, and sur- 
rendering their old stock, which will be beld for the 
benefit of the mew company; and to have 
the further privilege of taking such additiona 

than the whole of such new stock, the same will be al- 
lotted proportionately. The money realized from such | 
new stock will be used to perfect title to the property 
in the new company and to furnish a working capital. 
The receipts for payments made for such new stock 
will be issued, tu be held until] the new stock is ready 
for delivery, or until it is demonstrated that this plan 
will not succeed as hereinafter provided. Any of said 
new stock not disposed of as above contemplated will 
be disposed o*, if possible, at such price, not less than 
twenty-five cents per share. The right is reserved to re- 
turn to stockholders assenting to this plan their old 
stock and the amount paid in by them respectively, 
less five per cent thereof for expenses, and to cancel 
such applications, if svfficient funds are not obtained 

furnaces. Within two bours after the outbreak of the 
fire this great building was entirely destroyed, and 
not a stick in its whole forest of framework was left 
standing. The wreck was total. The flames then 
spread to the new building, 400 feet squire, 
which was being erected for calcming furnaces, 
and this was also consumed. At least one 
half of the plant was destroyed, and what 
is left is rendered useless altogether until the rest can 
be rebuilt. The buildings wereall new. as was also 
the machinery, which was heavy and expensive. There 
is little doubt that the fire was of incendiary origin. 

Boston & MONTANA CONSOLIDATED COPPER 
AND SILVER MINING CoMPANY.—The official returns 
of this company show product of refined copper pro- 

under the provisions hereof to redeem tbe property. | duced for the year 1888 to be 18,115,833 pounds, and 
The time for subscribing to the stock will expire| 21.878 ounces of silver. The treasurer adds: ‘* We 
March 25th. 
MIKE AND STARR.—A copper strike was made in 

this mine last week. Ore taken from the heart in the 
southeast drift assayed. it is said, 60 ounces silver and 
14 per cent copper. ipments from the mine have 
been increased to 40 tons a day. 

OURAY COUNTY. 
FLORENCE MINING AND MILLING ComPANy.—This | 

did not beg n to produce silver till August, 1888, and 
then only in a small way, but the prospect is that this 
year our silver poe will be materially increased, 
our product of that metal for the single month of 
January, 1889, being 14,687 ounces.” 

NEVADA. 
ESMERALDA COUNTY. 

PaMLICO.—A suit against this mine, Hawthorne 
company, of Ouray, has purchased the Neodesha | district, was to begin in the United States Court at 
mine on the gold belt of Gillespie & Co., it 1s said for 
$25,000. 

PITKIN COUNTY. 
W. R. Rust, of the Rust Sampling Works, at Aspen, 

has brought a suit against this company for $49,450 
damages. The suit is based on a contract set up by 
the plaintiff, under which Mr. Rust was to handle all 

Carson on the 11th iust. 
STOREY COUNTY—COMSTOCK LODE. . 

We condense the 1oilowing from the Virginia City 
Chronicle ; 
The sums disbursed to emplovés of Comstock m‘ning 

| companies for services during Feb: uary, amounted to 
$214,862. The above is merely the sum disbursed in 

of the company’s ore for one year from November Ist, | wages to employés. ani does not include other operat- 
1888. There was to be no charge for sampling. 
plaintiff leased the Hewitt works for the purpose, and 
fitted them up at a tutal expense of $5800. He sets 
up that he had arrangements for disposing of the ore 
by which he wou!d have made $1.50 per ton on it. It 
is claimed that in January the company stopped de- 
livering ore to tbe plaintiff. He sues for his ex- 
penses, for $1.50 a ton on 5100 tons of ore diverted 
from him up to March Ist, and for $1 50 per ton on 
24,000 tons that it is estimated will be mined and 
shipped from March 1st to November ist. What the 
defense will be bas not yet developed. Mr. J. B. 
Wheeler, the President of the company, however, 
stated to an ENGINEERING AND MINING JOURNAL re- 
porter this week, that the suit was of little importance. 
The contract with Mr. Rust, Mr Wheeler said, was 
simply a verbal agreement that Rust could sample the 
ore if he could do it as cheaply as any oneelse. Mr. 
Rust’s work failing to give satisfaction, the company 
simply refused to deliver any more ore. 

IDAHO. 
BOISE COUNTY. 

The Elkhorn, Gladstone, Orotino and Kevenue gold 
mines on Elk Creek, near Idaho City, were recently 
examined and bonded by Capt. Smart for Boston 
capitalists. The stipulated price, $12,000, has been 
paid over by the Boise County Bank. The company 
bas 30 days yet in which to pay for the Elkhorn at 
the bonded price, $30,000. 

MICHIGAN. 
ROPES GOLD AND SILVER MINING COMPANY.—At 

the annual meeting held at Ishpeming on the 11tb inst., 
Julius Ropes was elected President; Clarence Riley, 
Secretary ; E P. Howard, Treasurer, and George 
Weatherstone, Superintendent. The company is now 
reported out of debt, has a surplusin the treasury, and 
has good mill equipments. The production of gold and 
silver was over $100 000 for the past twelve months. 

COPPER MINES. 
CONGLOMERATE MINING COMPANY.—The property 

of this company will be sold at Eagle River on the 
15th of April. Much money has been spent on ths 
mine. The stamp mill at Lac la Belle, which is con- 
nected with the mine by a well-equipped railroad, is 
stated to be one of the best inthe State. Since the 
opening of the mine, it bas produced 3,700 tons of 
copper. The Conglomerate Mining Company took 
possession of the property in 1881, and for three years 
worked on what is known as the Allouez conglomerate, 
and which in 1884 was found to yield 9!4 pounds of 
copper to a ton of rock treated at the mill, but which 
with the then price of copper would not pay to work. 

MONTANA. 
DEER LODGE COUNTY. 

GRANITE MOUNTAIN MINING CoMPANY.—The new 
90-stamp mill at Rumsey was to begin operations on 
the 10th inst. 

LEWIS & CLARKE COUNTY. 
Montana Company, LIMITED.—Official reports of 

the Secretary show that total weight of ore crusbed 
during February was 6134 tons; yield from the three 
mills, $108.300; working expenses for the month, 
$49.500. The tonnage of ore crushed is small, owing 
to February being a short month. 

SILVER BOW COUNTY. 
ANACONDA COMPANY.—Tne company suffered 

serious loss by the burning of its new smelting works 
at Anaconda cn the 14th inst. The direct loss to the 
company in buildings avd machinery will be large 
The Jatest advices say: One of the smeiters of the Ana- 
conda Mining Company, at Anaconda, burned yester- 
day. The fire was first discovered in the muddle of 
the roof of the ore-houses at the lower works. An 
attempt was made to save the adjoining buildings. In 
this the firemen were partially successful. The con- 
centrator and samnp-onull are in the same building as 
the ore-house, aud they were sayed. The great smelter 

The | ing expenses. Of the total disbursed the Consolidated 
Californ:a & Virginia office paid out $48.964. 
CONFIDENCE MINING COMPANY.—This company has 

received a total of $48,709.33 thus far on February 
account, with a large clean-up tocome. A portion of 
the bullion in these shipments belongs to the Challenge 
Mining Company. 

Hate & Norcross MINING .CoMPANY.—The bul- 
lion production for February amounted to $68,500, 
OCCIDENTAL MINING ComPANyY.—A run of 100 tons 

of Occidental ore at the Alta Mill, by the double 
process of concentrating and amalgamating the pulp, 
resulted in a saving of 76 per cent of the assay value. 
By more careful amalgamation it is anticipated that 
82 per cent of the assay value of the ore can be saved 
by the double process. 
OVERMAN MINING COMPANY.—This company has 

received a bullion shipment valued at $9171.16, being 
the product of the mine for February. 
SavaGE MininG Company.—Tbe bullion produc- 

tion for February amounted to $27,878. 
NEW MEXICO. 
GRANT COUNTY. 

AZTEC MINING COMPANY.—Lbe mill of this com- 
pany has been under consideration for some time, aud 
will be ordered at once. The Bremen mill, which bas 
been operated by this company under lease for three 
months, has closed. 

OHIO. 
The Executive Committee of the Ohio District of 

the Progressive Union of Miners held a meeting at 
Columbus on the 14th inst. to consider the question of 
screens at Salineville, in the Hocking Valley district, 
where they are not regularin size. The operators 
appeared and stated that they would not remove the 
screens as requested, and it is said that the Executive 
Committee will declare a strike there at once. This 
may be the beginning of a series of strikes in the 
valley. 

PENNSYLVANIA. 
COAL. 

CLEARFIELD CONSOLIDATED COAL COMPANY.—A 
second meeting of the stockbolders of this company 
was held onthe 12th inst , in pursuance of the orders of 
the Court of Common Pleas. The conflict between rival 
Boards was ended by the buying out of one party’s 
holdings. A new Board was elected consisting of Ed- 
ward C. Lee, Kenton Warne, J. RK. Levan, William 
P. Davis, and Samuel P. Langdon. The Board sub- 
sequently elected Samuel P. Langdon President, and 
aL Lee, Secretary and Treasurer. In our issue of 
the 5th inst., we referred to the difficulties of the 
company. 

NATURAL GAS. 
CHARTIERS NATURAL GAS LOMPANY.—It is stated 

that Drexel, Morgan & Co. have contracted to take 
seven tenths of $1,000,000 bonds to be issued by this 
company, and the remainder, if itis necessary to do 
so, will be purchased by members of the Chartiers 
Compary. 

OIL. 
Quite an oil excitement has sprung up at East Titus- 

ville, the home of the wells of old, aud every foot of 
land within a mile of the little settlement bas been 
gobbled by specualt rs. The oil men bope to find the 
lost end of the oil belt which produced the 1,000 bar- 
rels of former days. 
The Cuief of the Bureau of Statistics reports the 

total values of the exports of miveral oils from the 
United States for the month of February, 1689, and 
during the eight months ended February 28th, 1889, as 
compared with similar exports during the corespond- 
ing periods of the preceding, as follows: February, 
1889, $3,505,479; February, 1888, $3,663 888: eight 
month ending Februar th, 1889, $42,466.963; 
eight months ending February 29th, 1888, $41,577, 
858, Itis stated on good authority that the distilla 
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tion of 100 gallons of crude petroleum will yield 76 
lions of illuminating oi], 12 gallons of gasoline, 
nzine or eng eae 3 gallcns of lubricating oil, and 9 | 

of residuum. 
pues UTAH. 
DickERT & MyYeERs SULPHUR ComPpaNny.—This 

compapy has been shut down during the present liti- 
gation, and will not resume operations until the suits 
are settled. Mr. Dickert says it would take seventy- 
six cars of suipbur to fill his orders; but not a thing 

can be done now. The case came up in February on 
the exceptions before a full bench, but no deci-ion has 
yet been rendered. The present suit refers to three of 
the company’s claims, which have been worked so far; 
the ccmpany owns about twenty-two claims. At the 
present it would be too expensive to begin develop- 
ment work on these claims. 

SUMMIT COUNTY. 
DaLy MinInG ComMpany.—During February the 

company produced 17,290°51 fine ounces of silver aad 
sold ore valued at $18,497.38. 
ONTARIO SILVER MINING CoMPANY.—During Feb- 

ruary the company produced 79,365:99 fine ounces of 
silver and sold ore valued at $22,216.07. 

FOREIGN MINING NEWS. 

CANADA. 
PROVINCE OF NOVA SCOTIA, 

DUFFERIN.—We are Officially advised by telegraph 
that this .gold mine was sold at public auction, at 
Halifax, on the 14th inst., to Mr. archibald, for $141,- 
000. This mine is situated on the Atlantic Coast, 
about ninety miles east of Halifax. ‘lhe inine em- 
braces about 342 areas, each 150 x 250 feet, all in 
one block. ‘The leases have nearly fourteen years to 
run, and can at any time be renewed for a period of 
twenty-one years, upon payment of two dollars per 
area. 

PROVINCE OF ONTARIO. 
It is reported that American capitalists are organiz- 

ing a syndicate to convey gas to Detroit from the gas 
well recently discovered at Kingsville. 

MEXICO. 
LOWER CALIFORNIA. 

The excitement in the Santa Clara district about the 
recent gold discoveries continues. We learn from a 
reliable correspondent that there is no question about 
the existence of more or less good placer ground there, 
but to what depth it goes or exacily what area it 
covers, or bow long it may hold out, it is at present 
impossible to say. Our correspondent writes: 
“The streets of San Diego remind one of an old time 

excitement, and the surrounding country here is being 
considerably depopuiated daily, \o tbe detriment of 
business. Men are going in crowds by regular steamers 
and chartered schooners to En-enada, and also by rail 
avd otberwise to Tia Juana, and thence overland, and 
there are, undoubtedly, mavy more on the road now 
than autheutic reports warrant io going and than cau 
take care of them-elves atter they get there, to say 
nothing of the hundreds tbat will go within the next 
ten days. The total qos of gold shipped thus far 
has been comparatively small, and mostly obtained by 
Mexicans. As some of it has been sent to Mazatlan it 
is hard to figure a fair total production.” 
We have received a map of the district, which we 

shall publish next week. 

MEETINGS. 

Acadia Coal Company, Lt., No. 1 Broadway, New 
York City, March 17th, at twelve o’clock, noon. 
Philip P. Harris, secretary. 

Delaware Coal Company, 227 South Fourth street, 
Philadelphia, Pa., March 20uh, at twelve o’clock noon. 
Manbattan Oil Company, 51 Front street, New 

York City, March 20th, at one clock P. M. 
Merchants and Miners’ Transportation Company, 

214 Water street, Baltimore, Md., March 20th, at 
twelve o’clock noon. 

Midland Mining Company, 234 South Fourth street, 
Philadelphia, Pa.; March 19th, at twelve o'clock noon. 

Rockville Iron and Coal Company, 320 Walnu! 
street, Philadelphia, Pa., March 19th, at half-past 
eleveu o’clock A. M. 

Tennessee Coal, Iron and Railroad Company, Tracy 
City, Giundy County, Tennessee, April 1st, at twelve 
o'clock, noon. James Bowron, secretary. 

The Baltumore Gold and Silver Mining aud Smelting 
Company, 1b: masville, Davidson County, N. C.. March 
18th, 1889, at one o’clock Pp, M. General meeting for the 
purpose of determining what measures sbali be adopted 
torelieve the company from debt, whether money 
shall be raised to develup the company’s property, 
whetber the company shall be reorganized or the 
charter esmended, for providing for the amendment 
of the by-laws. D.K. E. Fisher, President. 

DIVIDENDS. 
The following dividends have been declared : 
Aspen Mining and Smeiting Company, of C :lorado, 

dividend No, 5, of twenty cents oo share, or $40,000, 
ayable March 15th, at No. Wall street, New 
ork City, 
Barclay Coal Company, of Pennsylvania, seventy- 

five cents per share, payable March 20th. 
a o- Hiniog. Company, of California, divi- 

, . five do 5 . able March joa lars per share, or $15,500, pay 

fron Silver Mming Company, of Colorado, dividend 
0. =». twenty cents per share, or $100,000, payable 

0, 23 Broad street, New York City, April 2d, at 
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Philadelphia (Natural Gas) Company, dividend No. 
ah one per cent, payable March 15th, 1n Pittsburg, 

‘a. 
Tamarack Mining Company, of Michigan, dividend 

No. 5. five dollars per sbare, or $200,000, payable 
April 1st, in Boston. 

The Iron Silver Minivg Company has, as predicted 
by the JOURNAL two weeks ago, declared.a dividend 
of $100,000. One sale of the stock was made at $3.50. 
We publish elsewhere the re-organization schéme 6f« 
the Little Pittsburg Mining Company ~hich wiil be of 
value to those interested in thiscompany. The stcck 
is now selling at 8@10c. -Robinson Consolidated 

ASSESSMENTS. is quoted at 42 @ 43c.—Plutus was active at from 90 
Dinq't) Amn't | to 9c. Leadville was neglected at 14@15¢e. Chbrys- 

CoMPANY. 'No.| When |" "jy)° |Day of, “)., | olite at 23 @24c. Adams at 28c. There were new 
levied.| (fice, Sale. | share. oe in a Denver City was quoted at 

i ae a 3'Mar.25| .10. | 10c. Cashier at 3c. a 
peony ag ene 1g rob. a Ser rs a io The Eastern stockholders of the Hector Gold. Mining 
Baltimore, Nev..... | 4/Feb. 4/Mar. 8\Mar.26| .25 | Company, of California, have undoubtedly been badly 
Belcher, WS 5c. 37|\Feb. 19|Mar. 25|Apr. 12} .50 | ‘*bitten,” and the possibility of saving their stock 
Ae Hole Placer,| Feb A siMay 6| .005 without submitting to an indefinite number of assess- 
matte tek a San ea 8) Mo 125| ‘903 | ments seems to be growing ‘‘beautilully less.” Mr, 

Con. Pacific, Gai.::!| 10\Feb. 5|Mar.11|Apr. 2| °.15 |Hermann Cohen, who has acted as chairman of the 
Crocker, Ariz........| 6 Feb. 25|Apr. 2\Apr. 24| 110 | committee appointed at the stockholders’ meeting in 
Deadwood Red.,Dak| 1/\Feb. 33| Mar. 26\Apr. 13, 1.00 | this city last month to look out for the ipter- 
December, Utah....|....|Feb. 11/Mar. 25Apr. 15! .02 | ests o* the Eastern shareholders, says that the. con- 
Golden Prize, Nev..| 2'Feb. 16| Mar. ae. 10} .30 |tribution of two cents a share, for the purpose 
Goodman, Nev...... 5'Jan. 15 Feb, 16)Mar. 20) .25 | of reventin the levyin of assessments 
Gray Eagle, Nev 11 Jan. 23\Feb. 26|Apr. 5|  .03 P tpi ying laemoen, ee ..|Jan. 21\Feb. 23|Mar. 19| $1.60 has been paid on only 8000 shares and the $160 thus 

Hector, Cal.......... i'Jan: 29 Mar. 14/Apr.15|" .15 | Secured, according to Mr. Cohen, is not sufficient to 
Julia, Nev........... | 93 Jan: 30Mar. 7|\Mar.28\ 10 |defray the expenses of pushing the suits against the 
Lapanta, Nev....... | Feb. 28/Apr. 5|Apr.26| 0.3 |company in. the California courts. If ouly 8000 
Martin White, Nev.| 22 Jan. 19 Mar. 6|Mar. 26) .25 | shares have contributed, there must be at least 22,000 
Mexican, Nev....... | 37. Mar. 5.........)..--+..: -25  |held ‘here which have not, and if the holders do not 
oe. Tey, Dak’ || 7 y beng = al ony a Paw care to advance anything further on their shares, it 

North Peer, Gal.....; 5 Feb. 25'Apr. 1/Apr. 24." .05 4 | looks as though the certificates will soon be valueless. 
Peer, Ariz............ 7Jam. 28 Mar. 5 Mar.28) :10 We learn from a correspondent that work is being 
Piedmont, Nev...... ' Jan. 28 Mar. 6 Mar.27/ .05 | actively pushed at the mines of the Plymouth Con- 
Pilgrim, Mich....... |....|Dec. 31/Feb. 1]........ .50 |solidated Mining Company, and that the working 
San Luis, Cal........ | 22 Jan. 30/Mar. 2) Mar.19, .0014£| force isto be increased shortly. Twenty stamps of 
Scott Bar, Cal........ 2 Jan. 23/Feb. 26 Mar.19 .10_ | the mill are now in operation. The stock has been 
on a a % a jADr a a f-- = very active and advanced from $11@$13.13, declin- 
Spanish R.,Dak....! 2'Jan. 30|/Mar. 5|Mar. 20, .02 |ine later to $12. Brunswick declmed from 
St. Louis, Cal.. ..... 2Jan. 14/Feb. 8Mar.11, ‘¢ |11@9c. Quicksilver preferred was lower, gong 
Western, Cal........| 2 Feb. 21/Mar. 26 Apr. 16) $2.00 |from $37@836, and common from $6.13@36. 

Pea es kl 2 ee | \ pie Amador has declined to $165. Astoria coutinued to 
*Delinquent day and day of sale postponed to dates | S¢!l at 20c. Middle Bar, for the first time, we believe, 

given above. 
t An additional .005c. a share is payable May 6th, 

deliquent May 8th and saleable June 10th. 

MINING STOCKS. 

New York. 

Friday Evening, March 15. 
The mining market still continues in an uninterest- 

ing, unprotitable, and inanimate condition. Transac- 
tions for tbe week have been unusually light. On the 
Consolidated Stock and Petroleum Exchange, Fusiness 
has been as follows: Saturday. 23,250 shares, Monday, 
10,450 shares, Tuesday, 11.200; shares, Wednesday, 
6,475 shares, Thursday, 17,V00 shares, and to-day, 
about 12,000 shares. 
Rappahannock shows a small business at 8c. 
Pocenix of Arkansas is quoted at Llc. 
We understand that the application of the Silver 

King Mining Compsny, of Michigan, to have its stock 
listed on the Consolidated Stock and Petroleum Ex- 
change bas beeu rejected, and it is said that this 1e- 
tusal has prevented a very unde-irable addition to the 
list of mines on our local excbange. Iu speaking 
of the company, a member of the Committee un Muw- 
ing Securities said to an ENGINEERING AND MINING 
JOURNAL representative this week: ** ‘Ube pretensions 
of this concern were absurd. The company had re- 
cently been organized. and it was intended to lease the 
Silver King mine in Michigan, but the lease had pot 
yet been consummated, and the company was actually 
endeavoring to bave its stock listed before it owned 
any mining property at all. Furtbermore, a friend 
writes me from Chicago that the promoters of this en- 
terprise pretended that they were selling the same 
stuck as that now dealt in here, which, you know, is of 
a company orgauized under Califurnia laws, and owns 
the Silver King mine cf Arizona. This pampbiet will 
sbow what a lerge portion of the earth our Cnicago 
friends claimed, and how very little of it they really 
owned.” 

From this pamphlet, which is issued by C. S. Nor- 
throp & Co., stockbrokers, 225 Dearborn Street, Cni- 
cago, Il!., we learn that the Silver King mine is 
located near Wakefielu, Mich., within exghty rods ot 
the Milwaukee, Lake Shore & Western Kaiiroad. The 
exact location is given as N. 14, N. E. 14, Sec. 23, R. 
25, T. 47. The pamphlet says tbat several leads on 
tbe property have been traced 500 feet, that the ore 
can be mined and milled at $3 50 per ton, leaving a 
net protit of over 700 per cent, and that a large 
smelter is being erected. An average of assays made 
by a Mr. Chas, B. Gibson, ‘** Analyst and Consulting 
Chemist,” shows that the ore contains 194g ounce- 
silver. We should be pleas.d to bear from avy of our 
Michigan exchanges or correspondents conceruing this 
property. 
The Consolidated California & Virginia Mining 

Company has not declared its usual dividend this 
month, but it is thought that the dividends will be re- 
sumd in April. The stock declined from $8.13@ 
$7.50 in the beginning of the week, but u-day ad- 
vanced again to $888. There is nothing of impor- 
tance to note in the otber Comstock shares, 

Sutro Tunnel stock shows only one sale, at 9c. Novo 
transactions are reported in the Trust Certificates. 
on shows a large business, selling at from $1 to 

15. 
Sullivan Consolidated was again active, but was 

firm at from $1.45 to $i.55. Homestake declined 
from $12 to $11. Deadwood Terra shows a sale at 
$1.50. Caledonia declined from $3 to $2.85. . Father 
de Smet has again appeared on the list, selling at from 
85 to 40c, 

since 1t has been on the list, was not dealt in all week 
excepting to-day, when a sale of 300 shares was made 
at 30c per share. The only business in Hollywood 
was on Saturday, when it sold at 3c. 3 
There was a downward tendency in Horn Silver 

which went from $1.30 to$1. We publish elsewhere 
extracts from the ecmpany’s annual report. Ontario 
shows a few sales at from $34 to $33.50. 

Kingston & Pembroke shows uo life. 
made at from $1.13 to $1.25. E 

Alice receives no attention ia this market; a sale was 
made at 75c. ; 
There is nothing doing in Silver King, which is quoted 

at 80c. 
Mutual remaine1 steady all week at $1.40. 
Colchis showed a downward tendency, going from 

$2.65@$2.45. 
There is no interest displayed in El Cristo, which 

remained firm at from $1.20 to $1.30. 
United Copper advanced from $1.30 to $1.40. 

Sales were 

St. Louis Mining Stocks. March 10. 

CLOSING PRICES. 

Bid. Asked. 
Adaeins, Colerage.. 6. .<ccssscsiaces $ .2334 $ ..25 
Anderson, Montana............... "2944 2834 
pe) 2” eee eee 4114 5) 
Bi-Metallic, Montana............... .00 41.00 
Black Oak, California.............. 5614 574% 
NR MRE oie cc oncnsscsecateces -08% -09 
Central Silver.........ccsesecsccrceee -2244 .30 
Concepcion, Mexico ............0..- ll 12 
Dinero, Colorado. .......0002..sccccee. -05 0844 
Golden Era, Montana... ............ -1644 13% 
Cr CE ses ccc ccccccsacewe eeoeree 4144 45 
IN WROD Sinas en. oicicwiaceasesvns -585%4 .60 
Granite Mountain, Montana ....... 49.00 50.00 
te % NRL ac coneaneaeos.s<<euec 4.25 5.25 

j A i a eee ae ae 0716 -08 
DUNG, COMMENED s Soe cccccccesecese -164%4 320 
Mary Foster, Colorado ............ “07k -68 
Major Budd, Montana.............. -09 -09 
Mexican Imp., Mexico.............. 2334 4 
Mountain Key......... 1.75 1.77 
Pat Murphy, Colorado............. 314 3244 
ORG CORSTIG 6 cecnns cevccctsosee ing t 
PHOS, COlOPOdO sd. 000i. cc ccssecces ‘ 50 
San Francisco, Montana. esoce eZ 4354 
Small Hopes, Colorado... ee. ae 1.10 
Silver Age, Golorado.............. . 2.72% 2.30 
West Granite, Montana............ -70 12% 
I INN Ce ln cc oc dou cbracevdece «3394 33 
Yuma, Arizona....... bekeswesc ccecee oO 514 

Boston. March 14. 
[From our Special Correspondent.] 

The market for copper stocks is in a demoralized con- 
dition, and prices are very irregular, but the tendency 
ts lower, The virtual collapseof the French synd:cate 
has so unsettled matters that it will be a long while 
before confidence will be restored sufficiently to induce 
investors to put their money in this class of securities, 
and tne outluok for the future is not very promising. 
The transactions im Boston & Montana the past week 
have been very large, agzregating over 18.000 shares, 
and prices have ranged trom $43 to $37, with sales to- 
day at $37 and $3844. At present $37 -eems to be the 
point at which buyers are willing to go in, and it. ral- 
les from that price very quickly. Calumet & H-cla 
declined from $256 to $227, and rallied again to $231, 
sales of about 700 shares. 
Tamarack touched $120, recovered to $130, wit 

last sales at $128; Quincy declined from $55: 
Franklin sold down to $11; Atlantic to $12; QOs- 
ceola declined from $14@$12!¢; and Kearsarge from 
38@$86%, closing at near the lowest figure. _Allouez 
continues to decline, and sold. down to $13<; National 
dropped to $234; Huron to $25¢; while Pewabic is the 
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eoly stock which has maintained its price, all the 
sales being at $5, saine as last week 

Santa Fe held up pretty well early in the week at 
$134@31%, but finally yielded to the enevitable and 
dropped to $1}<. There is no market for the low- 
priced shares, such as Arnold, South Side, Washing- 
ton, etc., etc.. and all anticipation of a . oom in this 
class is indefinitely vostponed. 

Silver stocks contine dull, with sales of Dunkin at 
971¢c.: and Napa Q. at $34%@3%. A dividend of 
10c. per share is announced for the latter. 

FINANCIAL STATEMENTS. 

The financial balances of the following mining com- 
panies on March Ist were as follows: 

CASH ON HAND. 
$16,624.52 | Independence .... _ 1,993.49 
37,672.92 | Justice 24,913.99 
12,182.23 | Lady Washingt’n. 23,831.30 

i 28,839.51 | Locomotive 1,134.55 
Best & Belcher.. 1,797.25 
Benton Cons 95,572.62 

2,528.25 | 
30,865 
13,903.87 | Occidental 
3,136.35 | Pondere 

*Con. Cal. & Va.. 64,717.66 | Scorpion 
Confidence 62,381.45 | Standard Con 

152.91 | Syndicate 
7,274.65 | Union 

Gould & Curry... 9,084.84 Utah Con. ........ 1,570.16 
**Hale& Norcross 12,447.69 | Weldon 156.47 

16,407.72 | 

** Less $7,217.68 due Virginia City office. 
* With $56,538.10 in unsold bullion, with the monthly 

expenses of the mine, amount unknown, to be paid. 

INDEBTEDNESS. 
$15,616.91 | Mt. Cory.......... 49,817.96 

3,407.46 | Nevada Queen.... 40,013.24 
603.99 | North Belle Isle.. 14,016.69 

28,779.10 | NorthCom’wealth 8,930.32 
Commonwealth .. 6,204.79 
Con. New York... 

Seg. 
Mides Con 

Siera Nevada 

* Less $5,143.32 in unsold bullion with further ship- 
ments to arrive. 

+ With coin received by Superintendent on bullion ac- 
count for February, amounting to $6,657.95. 

A number cf the companies on the Comstovk have 
paid their expenses for one month abead, and this ex- 
plains why the cash balances were so liglt in the above 
statements. 

: Auction Sales of Stocks. 
The following securities were sold at public auction 

in New York this week : 

Stock. Id. value. Price. 
Consumers’ Coal Co $5 50 per cent 
Passaic Zinc Co 100 91 e 
New Jersey Zinc and Iron 

100 85 

100 10 

Pipe Line Certificates. 

In this, as in the market for mining shares, the 
reluctance of the public to trade prevents any real 
imprevement in prices. No one derfies that the 
statistical position is strong, and that certificates are 
extremely scarce is daily becomipg more apparent. 
The week's transactions have been very limited. The 
market has received little or no support. The open- 
ing quotation on Monday was 90%{. Since then as 
high as 913g has been reached. Oil closed to-day at 
89%ce. 

dlc. per share 

NEW YORK EXCHANGE. 

gshest. Lowest. Closing. Sales. 
144 9034 9044 179,000 

913g LY 9144 272,000 
9144 9114 209,000 
914% 8934 1,070,000 
9034 89 90 600,000 
90% 89% 

9144 9034 
9136 90% 
91% 88354 
9034 8854 
9034 

Electric Stocks, 

In the United States Court. at Pittsburgh, on the 
13th inst., counsel for the Edison Electric Company 
asked ten days additional time for the taking of testi- 
mony in the case of the Westinghouse Electric Com- 
pany against the McKeesport Company, an Edison 
company. The thirty days additional time previously 
granted the Edison people expires one week from to- 
day. Judge Acheson granted three days extension, 
that is, until Saturday, March 23d. There was great 
excitement in Westinghouse electric stock on the 
Pittsburg Petroleum and Stock Exchange on the 14th 
inst. afternoon, $543, being bid at the last call. 
Eight months ago it was selling at $18 a share and 
bad only advanced to $24 in November at the office of 
the company. The advance was said to be due to 
heavy buying from New York, Ph'ladelpbia and Bos 
ton, principally from the latter city. General Man- 
ager H. M. Bylesby is reported to have stated that 
there is absolutely no foundation for the report that 
the Westinghouse Company had sold its patent rights 

in Great Britain for $2,000,000, and would declare a 
stock dividend. 

A later dispatch dated Pittsburg, March 15, says: 
Westinghouse electric stock, opened this morning 
holders very firm, holders demanded $57 per sbare, 
but finally accepted $56.50. A large amount of stock 
changed hands at this figure. 

Boston advices state: Ihomson-Houston stock sold 
in Lynn on the 11th inst. at $285 and Electric Welding 
Company at $425. 

Trust Stocks. 

The following are the closing quotatious to-day pre- 
pared for the ENGINEERING AND MINING JOURNAL by 
Messrs. C. I. Hudson & Co , Brokers, New York City: 

Stock. Par value. Market price 
White Lead Trust $100. .$21 @$22 
Standard Oil Trust 00.. .. 167. @170 
Sugar Refineries Trust ... 8344@ 83% 
Whiskey Trust 3544@ 36 

Some interesting information regarding the Nationai 
Lead Trust is given by Watson & Gibson. The trust 
bas been in existence about « year and a half and con- 
trols twenty-one out of thirty-one corroders of lead in 
this country. Its capital of $38,000,000 nominal is 
estimated to be fully four times the actual value of 
the property, but it 1s said that the surplus is aecumu- 
lating at the rate of 5 percent to 6 per cent per annum 
on this capital. The president is H. Hentz, formerly 
president of the Cotton Exchange, and the treasurer 
Mr. Thompson, president of the Bank of Commerce, 
of St. Louis. 

COAL TRADE REVIEW. 

NEW YoRK, Friday Evening, March 15. 
Statistics. 

PRODUCTION OF ANTHRACITE Coa for week ended 
March 9th, and year from January Ist. 

———1889.—_——~ 1888. 
Tons of 2240 lbs. 5 Year. Yeir. 

P. & Read. R.R. Co....... 1,008,560 491,324 
Cent. R.R. of N. J 3,2 891,248 816,661 
is VY. ee 7 1,256,440 782,577 

A 858 700,553 1,431,823 
677.864 933,684 
579,087 757,959 
137,797 316,883 
223,994 159,240 

5,475,543 5,690,151 

consumed and sold at the mines, which is about six per 
cent of the whole production. 

Production for corresponding period: 
4 4,915,233 | 1886 5 

RED Wee naecavess oe 4,558,398 | 1887 6,101,947 
PRODUCTION OF BITUMINOUS CoaAL for week ended 

March 9th, and year from January Ist: 
EASTERN AND NORTHERN SHIPMENTS. 

— le i, 

Tons of 2240 lbs. Week. Year. 
Phila. & Erie R.R.......... 1,933 18,501 
Cumberland, Md........... 47,458 525,021 
Barclay, Pa 3,000 27,003 
Broad Top, Pa : 84,306 
Clearfield, Pa on 55 617,138 
Allegheny, Pa 171,310 
Pocahontas Flat Top 31,35 287,926 
Kanawha, W. Va 132,29) 323,621 

2,054,826 

t Week ending March 7th. 
WESTERN SHIPMENTS. 

Pittsburg, Pa 7 121,400 
Westmoreland, Pa 2 317,244 283,185 
Monongahela, Pa 3,362 30,434 58,076 

469,078 486,095 

Grand total 246,917 2,523,904 2,712,740 
PRODUCTION OF COKE on line of Pennsylvania R. R. 

for week ending March 9th and yearfrom January 
Ist, in tons of 2000 Ibs.: Week, 85,004 tons; year, 859,682 
tons; to corresponding date in 1888, 770,855. 

Anthracite. 

On the 14th inst., the sales agents of the anthracite 
cor panies held a meeting, at which the Spring prices 
were announced, and it was recormended that the 
output for April be 2,000,000 tons, The output for 
the present month will be something more than this, 
or about 2:500,000 tons. The basis for output is 
that of tbe maximum output of last year. The aver- 
age of the three months, August, September and 
October, cf last year, when all the companies 
were produciog all they could, is assumed 
to be the _ capacity of all the munes, 
and it makes an average of 4,067,138 tons a month. 
The amount to be mined during a month hereafter will 
probably be based upon this; that 1s, it will be a per- 
centage of this. The proporticn which each of the com- 
panies is to produce will also be based upon the propor. 
tion which they produced in those three months. At 
least this is the general supposition, though since there 
is no absolute agreement it is merely a convenient way 
of arriving at the production to be madeat any period 
during the year by theseveral interests. The produc- 
tion of April will therefore be about 50 per cent of 
the maximum production. 
The prices whicb have been named for the present 

month and for April are as follows: Broken coal, 
$3.75; egg, $3.90; stove, $4.15; chestnut, $3.90. This 
includes the usual 15 cents commission. These prices 
are a compromise, some of the companies wisuing to 
keep them up to a point 10 or 15 cents above 
these figures, others wishing to reduce them as 
much below this. As we stated last week 
we think it would have been wiser to have 
made the opening price lower, but since it is now 
made it is all important that itshould be maintained, 
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and that it should prove the lowest of the year. 
The price is named for the current month and April 
only, and no doubt in May an advance will be made 
though it may not be a very large one. 

The utmost harmony prevailed at the meeting of the 
sales agents, and we believe that the Reading official 
who was so communicative to the newspapers of late, 
and so uncomplimentary to the sales agents, bas had an 
opportunity to revise his opinion and that he has modi- 
fied his expressions materially. 
Thus far the naming of Spring prices has not im- 

proved trade, the demand is very light and individua) 
operators are still shading the prices. Wedo not an- 
ticipate a very brisk demand for some time to come. 
There is no price named for pea and buckwheat coal; 
these are to sold in competition with bitumivous 
coal and the prices will be whatever can be obtained. 
$2 to $2.50 are at present fair prices for pea coal. 
The Philadelphia & Reading Coal & lron Company 

has pamed the following prices f.o.b. Port Liberty, 
New York harbor. 

| ! | 
‘Lu’p|S.Bt|Bro. [Egg. Sto.|Ch’t Pea, 

Hard white ash... . |$4.25/$4.25|$3.£0!$4.(0 £4.15)$4.00 $2.50 
Free white ash....|......]..... \"3.75| 3.90) 4.15] 4.00 2-40 
N, Frank. wh, ash. ...... l Swausrtr oan 4.15 4.15 
Shamokin | : 40 

.75 

Bituminous. 

This week the Seaboard Association issued its 
prices and made its new ‘iron clad” agreement 
operative. The prices are, as we have .already an- 
nounced, $2.60 f.o.b. Baltimore and $3.50 along- 
side New York. The new agreemert went inte force 
yesterday, and it is to continue for three years. Each 
company is to pay in as a forfeit 20 cents a ton 
on the coal it sbips until a large forfeit be thus 
accumulated. It is believed that this will be sufficient 
to induce these honorable g ntlemen to keep their 
agreement. Of course every one understands that 
such an arrangement would not stand ina court of 
lav, but it would be. extremely difficult for a com- 
pany ‘bat had already puid in its money to get it back 
if it violated its agreement. 
The ink was not dry upon the signatures to this im 

portant document when we heard well substantiated 
reports of contracts having been made at considerable 
reductions from the stipulated price, These contracts 
were made, however, before the agreement became 
operative, that is, before yesterday. It is true that all 
the interests bad agreed to stand by the terms 
and not to sell any coal below the figures 
named. One might have supposed that persons 
as conscientious as the gentlemen who manage the 
bituminous coal companies would have hesitated about 
accepting contracts at figures which were not in ac- 
cordance witb the terms they bad agreed to maintain, 
even taough strictly speaking the commissioner could 
not enforce the agreement for a few days at least. 

This supposition is pot a safe one to make in treat- 
ing of the coal trade. The facts are that large con- 
tracts bave been made in the East at prices ‘delivered 
on the cars at the consumer’s works,” and the figures 
are such that even with the present extremely low 
rates of freight they would bring nothing like $2 60 
on beard at Baltimore. We do not _ pretend 
to offer’ any explanation of this action, but 
we record the fact, which cau readily be substan 
tiated. It is also well-known that the few companies 
which supplied the steamship trade in tbis harbor sell 
their coal considerably below $3.50, which is the stip- 
ulated price. In fact it is quite improbable that any 
of the steamship companies here pay $3.50 for their 
coal. How they get the lower rates in the face of the 
company’s agreement is also a conundrum which we 
are unable to sulve. We submit both of these to the 
managers of the largest interests in the Cumberland 
and Clearfield districts. 

The Baltimore & Ohio Railroad Company is soon to 
take an important step in the development of its Cum- 
nerland soft coal traffic to Philaaelphia. A very large 
coal wharf isto be built atthe Delaware, foot of 
Snyder avenue, on property which the ccmpany has 
owned for some time. This will very largely increase 
seaboard shipments, and such companies as the Con- 
solidation, which is controlled by the Baltimore & 
Ohio Railroad, and the George’s Creek will find alarge 
extension of the market for their product. 

BOSTON. March 14. 

The anthracite coal market takes all its news from 
the New York end of the line this week. There is 
nothing going cn here, and it makes very little differ- 
ence what f.o.b. prices are. It is beginning to be 
understood here that the f.o.b. prices of $3.75 for 
broken, $3 90 for egg, $4.00 for nut and $4.15 for 
stove, as adopted at the New York meeting, were 
compromise figures, several of the smaller companies 
desiring decidedly Jower prices than could be agreed 
upon. The result is that the new prices represent the 
market nominally and not actually. They are bighcr 
than coal has actually been selling by individuals for 
thirty daysor more, and no one who is not bound to 
have company coal will pay the new prices. Indi- 
vidual] operators are cutting the new rates 10 to 15 
cents, but no one is doing much business. 

if the companies had cut prices down to a basis of 
$4 for stove coal, and kept tolls where they are, they 
could have kept outsiders from cutting, but it is to be 
presumed the companies know their business best; 
they have certainly done well during the past season. 
Restriction has been very heavy, and was never so 
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well maintained. Thus, for 1889, some of the com- 
panies bave mined scarcely half their pencentage. 
Owing to the curtailed production the supply of pea 
avd buckwheat is much smaller than usual, and prices 

are relatively firm at say $2.75 for Delaware & Hud- 
son pea (and there is very little of any other kind) and 
$2 for buckwheat. Hard coal of these sizes ruos from 

25 to 50 cents per ton lower. Take it all in all, the 
market is still a wafting one, and it is an even thing if 
f.o.b prices do not ease off 10 to 20 cents more before 
anything isdone. The companies are very independ- 
evt, however. As it now is, individual operators will 
continue to do most of the business. ee 

In the line of bituminous nothing of material im- 
ortance has develcped locally. Every one is waiting 
hear the result of the pool meeting in New York to- 

day. and | presume it will be given in your New York 
market report. While the f.o.b. price of $2.60 is 
made, this final meeting is required to put matters in 
shape. While nothing has been actually contracted 
for,a good mavy contracts are out of the market, 
uvon the guarantee of some preferred: shipper that the 

Pp 
to 

buyer shall be given the lowest prices. No large con-|7T 
tracts reported taken as yet outside of the Fitchburg 
Railroad water freight coal. 

Freight rates are low and weak. A large vessel or 
barge could probably be hadi from New York for 70 
cents, and trom that up to 85 cents as an outside fig- 
ure. Phildelphia rates are down to 90 cents, and 
Baltimore to $1 to Boston,and 80 cents toSound ports. 
Very few cargoes comparatively are being shipped. 
The retail trade hav> at last reduced prices 50 cents 

per ton to the following for 2000 pounds delivered : 
Free burning. Stove $6 per ton: Nut, $5.75. Egg, $5.75: 
Furnace. $5.50; Burnside, $6.50; Franklin, $7 25; 
Lehigh Furnace. $5.75: Lehigh Ezg, $6. Wharf prices 
50 cents less. Cumberland at wharf, $4.25; screen- 
ings, $2.50. 

Tne combination bas served successfully to hold up 
prices this season. Retail movement is very small. 

Receipts for the week are 7206 tons anthracite, 
18.384 tons bituminous, total for the year, 126,765 
tons anthracite, 160,629 tons bituminous. 

BUFFALO. March 14. 

[From Our Special Correspondent. ] 

Quotations for anthracite and bituminous coal with- 
cut variation. On the 1st of April a new schedule is 
expected to come into operation for anthracite, but the 
figures bave not been made public. Coke unchanged 
and quiet. 

Trade is quiet, and with no special features to report. 
The stocks of anthracite slowly onthe increase ard 
bituminous fuily adequate for all the requirements of 
the small demand, with surplus on tracks adequate for 
several weeks’ consumption, 
The weather continues un ild, and to-day is positively 

hot. 
The improvements on the docks, trestles, etc., are 

progressing satisfactori'y and rapidly in consequence 
of the weather, enabling the workmen to labor steadily 
and on full time. 

PITTSBURG. March 14. 

[From our Special Correspondent.] 

Coal.—We have to report a dull and unsatisfactory 
market. Prices weak, with very limited demand. 
The late coal run was a very successful one; not a 
single loss reported. The largest portion was shipped 
to tbe Southern markets. The impression stili pre- 
vails that unless the price of mining is redaced there 
wi'l be a shut-down. 
The nominal rates are: 

PRICE OF COAL PER 100 BUSHELS = 7600 LBs. 
PGI oo acninkncus $4.75 | Fourth pool............ $3.25 
oe ne 4.50 | Railroad coal..... 5.00@5.25 
RE I soc c0shenxis) 3.90 

Connellsville Coke. —tbe market was dull, without 
avy quotable change in prices. There are quitea 
number of ovens closing down. as the supply exceeds 
the demand Week’s production shows an increase 
over previous week of 8412 tons shipments ; increase 
over preceding week, 751 cars. Indications are that the 
producti nis now keeping practically within the de- 
mand instead of exceeding it, as it did at the date of 
last report. ° 
Nominal rates at the ovens: 

Furnace Coke... .$1.25@$1.35 | Foundries 
ee eae 2.2 

Freight rates from the ovens to Pittsburg, 70c. per 
ton; tothe Mahoning and Chenango valleys, $1.35, 
. St. Louis, $3.20; Cleveland, $2.80; Chicago, 

2.75. 

METAL MARKETS. 

NEw York, Friday Evening, March 15, 1889. 
Prices of silver per ounce troy. 

= | | | | 

Sterling | Lond talN, Y.| | Sterling ‘Lond ’n|N. Y 
Mch|Exch’ge Pence.| Cts. \Mch Exch’ge. Pence.| Cts. 

9| 4.8834 | 49% | 93 | 13 4.88% | 42% | 93 
| 4-883 | 42ig | os | 14 1 Sess 4214 | 93 
12 | 4.8834 4246 93 15 = 4.8854 42% 93 

' ! 

Silver market has been. very steady without special 
feature this week, 

Council Bills remained unchanged on Weduesday. 
The United States Assay Office at New York reports 

total receipts of silver for the week 103,000 ounces. 

Bank of England at their weekly meeting made no 
change in its rate for discount, and it remains at 3 

rcent. During the week the bank gained £153,000 
ullion, but the proportion of its reserve to its liabilir 
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Foreign Bank Statements.—The governors of the 
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ties was reduced from 42°79 to 42:09 per cent, against 
a reduction from 45°42 to 44°43 per cent in the same 
week of last year, when its rate for discount was 2 
percent. Thursday the bank gained £17,000 bullion on 
balance. The weeklv statement of the Bank of France 
shows a loss of 775,000 francs gold and a loss of 
1,475,000 francs silver. 

it must take a few weeks at the least to bring about 
some satisfactury arrangement between all the parties 
interested. 

It is understood that Mr. Haggin and the represent 
ative of the Calumet & Hecla sail for England to- 
morrow to endeavor to reconstruct an arrangement 
for the control of the copper markets, 
The market here has been quite nominal throughout 

the whole of the week, with on'y a few small transac- 
tions reported 1n Jake copper at 16c. spot and cast- 
ing copper at 1dc. spot, but these figures cannot be 

Domestic and Forefgn Coin. 

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

ee 

Bid. Asked. | regarded as anything like establi-hed values the 
OME. io oosloa owe nce faeesnuceks $ .72 $ —_ | market as before stated being entirely nominal, there 
Mexican dollars..... at saseeersesereeeees -7254 -7334 | being absolutely no buyersatthe moment. This after- 
Peruvian soles and Chilian pesos....... 71 ‘12, |noon a sale of casting copper, March, at 14 cents is 

NINN 02 6 g's. sda cai Ge vcd tean eins 4.83 4.87 “ded - : ; 
WOME on 5 ag Pscvise sc crests 94 95 | Tecoraec. , : 
Victoria sovereigns................0000. 4.86 4.88 A serious fire is reported at the Anaconda Smelting 
PIONEERING. o5sc550ccscasds.seecsees 3.88 3.92 | Company’s works, the lower works, just nearing com- 
Twenty Marks................s.ceeceeees 4.74 4.80 | pletion, having, it issaid, been partially destroyed. 
Spanish doubloons...... ................ 15.60 15.75 | Since these works were cnly under construction, their 
Spanish 25 pesetas.... .. .............. 4.80 4.86 | loss cannot reduce the present output. 

exican doubloons.... ................. 15.55 15.70 ; s ; 
Mexican 20 pesos........... sss. -ssssee 19.50 19.65 Tin —throughout the whole of the week tio has 

III clos ce ke rae pchcccas . 3.96 4.00 | been trmly heid, and a fair amount of business bas 
been done. Spot tin bas soid at 2114, and is still in- 
quired for at that pri e. We quote spot anu March, 
214 @3¢: April, 213¢;, May, 213¢ ; June, 2114. The 
Londou market has also been very steady, with fluctu- 
ations very sligbt and prices close, about the s»me as 
last week, viz., spot, £94 15s; three months, £95 10s. 

I.ead.—The mark-t was very quiet upto Thursday, 
when a little specu'ative buying set in. Spot selling at 
38°75, April at 3 7714, and August at 3%. This buy- 
ing did not continue long. however, and prices close 
easier again at 3°70 for near deliveries. -The Londan 
market has recovered somewhat from the sharp de- 
cline of last week, and Spanish lead is now quoted 
at £12 12s. 6d.. English at £12 17s. 6d. 

The Chicago Market.—Messrs. Everett and Post, of 
Chicago, tel+grapb us to day as follows : The market 
remais about the same, if anything a shade firmer. 
Demand 's only moderate and but very little doing. 
Locally there are rumors of sales of 500 tons desilver- 
ized April for shipment at 3°55c. Asking prices are 
3 52@3 60c. 

The St. Louis Market.—Messrs. John Wabl & Co. 
telegrapb us to-day as follows: Sub-equent to our 
last weeks report, a few hundred tons were sold at 
last named price (3°45c.), when suddenly a stronger 
feeling manifested itself and a few small lots have 
heen placed at 3°50c. There isa fair inquiry, and the 
market closes firm at 3°471¢c. bid, and 3 50c. asked. 

Spelrer.—There is considerably more buying go- 
ing on, but prices are again a little lower, prime 
Western having been sold at $475. Foreign quota- 
tions are unchanged. 

Antimony is unchanged. Hallet’s at 1214c and 
Ccoksoun’s at 14e. 

Copper.—Saturday last (the date of our last issue) 
witne:sed the outbreak of a semi-panic in Paris, 
the effect of which was reflected on all the 
principal money centers, both in Europe and in 
this country. The shock was caused by the 
announcement of the virtual breakdown of 
the French copper syndicate, ard the 1esult was a 
pretty general decline in the values of s curities dealt 
in ou the principal Exchanges, and more especially in 
everything connected with copper mining and the oper- 
ations of the Syndicate. Inu this latter connection we 
may instance the Comptoir d’Escomp!'e. an institution 
only second in importance to the Bank of France 
(and in fact, a sort of semi-official body) the shares in 
which, owing to the way in which it was uvolved in 
the operations of the copper syndicate, fell-in one 
day during the week to the low point of 305 francs, 
recovering a little later to 400 francs, but closing 
ratber weaker again at 320 francs. The shares of 
the Societé des Métaux, which about the end of last 
year touched 1200 francs, came down to 80 francs, and 
it seemed as if a great finaucial catastrophe was im- 
minent. This was, however, averted by an advance of 
one hundred million frances by the Ba:k of France, 
such advance b-ing guaranteed by ail the 
principal financial houses in Paris. Shortly after- 
wards it transpired tbat the sale of the bulk of the 
copper heid by the syndicate bad been placed in the 
hands of the strong and well-known financial house of 
Matheson & Co., in London, from which it is evi- 
dent that the power of the once almost omuipotent 
French Copper Syndicate is now completely 
broken, and that the control of the market in the 
future and the disposal of the accumulated stocks 
has passed into entirely different hands. When these 
facts became krown the price of Chili barsand G. M B. 
copper in London. which had dropped on Monday to £50 
per ton spot and £47 to £48 3 months, became somewhat 
excited, and a considerable amount of buying took 
p’ace more especially on the partof operators who had 
previously sold short in view of the threatening con- 
dition of affairs. Owing to these operations 
prices were rapidly driven up to £58 for 
spot G. M. B. aud Chili Bars, but when that point 
was reached a sharp reaction set in which has been 
continued with almost uninterrupted progress from 
day today. The following are the London closing 
quotations for Uhili Bars and G. M. B. copper durmg 
the past week: 

{RON MARKET REVIEW. 

New York, Friday Evening, March 15, 1889. 
American piy.—This market 1s extremely dull and 

lifeless, There is no foundation for reporting any sub- 
stantial improvement in it, though there are those who 
would like to have consumers believe prices are about 
to improve or that the demand is increasing. In other 
parts of the country an effort was made about two 
weeks ago to produce a smail boom but it died out 
before it got here, and the most that we were 
able to report was a sumewhat better “tone” to 

Three |the market. Now even this has disapveared, and 
months. | prices remain just as they were with very little doing, 

Monday............-. +00. .seeeeed £51 0} and very little expectation of anv substantval improve- 
Tuesday ........... 52 0] ment for some months to come. Our quotations of $15 
Lanne wma 2 * for Forge, $16 to $17 for No. 2, and $17 to $18 for 

Friday ones 47 19 | No. 1 X foundry still hold good, and it is also certain 
that lower prices than these have been named. We 
hear of a sale of 800 tons Southern iron equal to Ne. 
2 X delivered at Troy for $16.70 perton. Agents fcr 
the Tennessee Coal and Iron Company and the Sicss 
Iron and Steel Company report sales aggregating 
1200 tons and claim thatthey are getting standard 
prices for their irons. 

Bessemer Pig.—There is very little doing in this 
article; nothing is imported, American brands selling 
at from $16 to$17 a ton, which is very considerably 
below the cost of importation of foreign iron. 

Scotch Pig.—The foreign market has continued to 
advance, making it increasingly difficult to do business 
here. Freights are still down to 3s. a ton, and we 
may quote Coltness at about $21; Dalmellington, 
$19 50; Garthsberrie, $20@$20.75; Langloan, $20.50; 
Glengarnock, $20, and Eglinton, $19.25. 

Ferro manganese is somewhat firmer and we quote 
from 56°50 to 57 for 80 per cent. Spiegeleisen may 
be quoted at 28 for 20 per cent without any life in the 
market. i 

Structural Iron and Steel.—The demand continues 
quite active, several large orders being in the market 
and some of them it is expected will very shorily be 
placed. Prices are very low, ranging from 1'85@ 
2c. for plates and angles and 2°25@25c. for Ts, chan- 
nels; beams are 2°8c. on dock as heretofore. It is 
said that the North Chicago Rolling Mill Company 
bas joined the Beam Association; the only mill now 
out is the Allentown rolling-mill. 

Steel Rails.—Some fair orders bave heen placed 
during the week, possibly from 25,000 to 30,000 tons, 
mostly. for Southern roads. The Bethlehem mull has _ 
taken a portion of these orders, the Lackawanna @, 
portion, and some of the remainder has gone to other 
Eastern mills. The Board of Control statistics show 
that 590,000 tons of-rails have been sold to the Ist 
March, this being about 200,000 less than the allot 

Some reports have been circulated on this side that 
a large quantity (said to be 5000 to 7000 tons) of 
furnace material bas been sold during the week from 
England to Germany, on the basis of £57, but we 
have no confirmation of this reputed sale and have rea- 
son to question its accuracy. With the exception of the 
transactions inthe speculative markets dealings have 
been practically paralyzed. A few unimportant bar- 
gains have been struck, but too insignificant to be 
regarded as an indication of current values, and as 
futures are still quoted below the price of spot copper, 
and great uncertain y still prevails as to the future, 
this reluctance to enter into any important trading is 
not at all surprising. 

It is reported from Boston that the Lake companies 
will keep the prices in this country up atabout present 
level until the end of May, the time at which the last 
pool sale contracts, at 16!¢c. per pound, expired. This 
action s:ems not improbable, seeing that the cum- 
panies are secured up to that time under their bank- 
ers’ letters of credit. 

It seems very doubtful, however, whether the ar- 
rangement arrived at last week, under which the 
principal producers in this country agreed t> reduce 
their output from 15 to 25 per cent will be carried 
out, as it is exceedingly unlikely that these bankers’ 
guarantees will be renewed again in May for tbe un- 
expired period of the syndicate’s contracts, that is to 
May, 1891. 

Until all these questions are settled and a definite 
understanding arrived at embracing the holders of the 
large stocks of copper (amoutting altogether to about 
150,000 tons) and all the producers throughout the 
world; it can easily be seen that confidence in 
the future of the market cannot be_ re- 
established. On the other hand, as the stocks 
are now in strong hands, it is not likely that a 
complete collapse in prices will take place, but 
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ment. The shipments to the lst March were only 
about 143,000 tons. 
The consolidation of the Chicago steel mills which 

we announced last week is ex to improve prices 
somewhat in the west for some of the Chicago mills 
were given to naming very low figures. The details 
of the consolidation have not yet been made public be- 
youd the statement that we made last week. It is 
said that $5,000,000 of cash is to be provided fora 
working capital and that new plate mills are to be 
erected. The consolidation scheme bas now to be sub- 
mitted to the stockholders of the several companies, 
and until they bave acted upon it, it cannot be consid- 
ered as finally adopted. No doubt the stockholders 
will confirm the action of their directors in this 
matter. 

Otd Material.—Old rails are very weak in this mar- 
ket, though held in very small quantities. We quote 
$22 50 to $23 as a price which could buy a portion at 
least of wbat is here. 

Scrap Iron is worth from $20 to $21, with a very 
light demand. Quotations for the other articles on our 
list will be found in our usual table of Current Prices 
on another page, the market having no features worthy 
of specia] mention. 

PHILADELPHIA. March 15. 

[From our Special Correspondent. ]} 

Up to this writing steel rail contracts reported for 
all quarters in this market foot up about 50,000 tons. 
Offers bave been made by railroads for about 15,000 
tons, but their financial affairs are not in shape as yet 
to pay cash, and the offers have been declined, as rail- 
makers do not care to assume the task of negotiating 
bonds for roads, no matter how well backed. In one 
respect the steel rail market isstronger. The strength 
is due to the fact that a good many large contracts are 
likely to be placed very soon. Inquiries are quite 
numerous this week, but very few of them are likely 
to result in immediate business. A large amount of 
bridge work will be placed probably before Saturday, 
as the prices pamed since Monday are the lowest that 
bave been quoted for large lots. Card rates, however, 
are unchanged, and structural irou makers ®xpect to 
restore qu tations as soon as businesssetsin. A great 
many improvements are to be entered upon during the 
second quarter of the year, and structural iron makers 
and brokers are very confident to-day that there will 
be a run of business in a short time, though much of 
it wiil be at unremunerative rates. 
A rather discouraging report bas been made by the 

various merchant steel manufacturers this week. 
Some parties are cutting prices and this has led to the 
diversion of business which was to have been placed 
in eastern Pennsylvania. Tbe sbip builders are still 
in the market, but western Pennsylvania is securing 
the most of the business and a very Jarge amount of 
material is now under contract. Ship-builders are 
expecting to buy very largely next month in order to 
cover requilements for new wo1k that is now coming 
in. 

Other branches of the iron trade are without special 
interest. Iuskelp iron very little busivess is being 
done, notwithstanding skelp is offered at lower prices 
than it has been for months. Thedemand for wrought- 
iron pipe has also fallen off for the present, but manu- 

IMPORTS AND EXPORTS OF METALS AT NEW YORK MARCH 6th TO MARCH 8th, (889, AND FROM JANUARY 

IMPORTS. De Milt & Co. 
Dickerson, V. D... 
G.L.N 
tron Clad M. Co... 
Ismay, J. B 
Lalance & G 
Lombard, Ayres... 
Merchant & Co. 
Mersick & 

Year. 
Spelter. Tons. 

Amer. Metal Co.... 
Lamarche’s Sons,H 
Naylor & Co 

7 
5 
33 
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facturers are very confident of. some of the largest or- 
ders of the season in the course of a few days. The 
nail trade has not improved, notwithstanding large 
building operations are setting in. Makers say con- 
sumption will be considerably beavier, and one or two 
mills have started up in the interior of the State. Muck 
bars are nominally unchanged, but makers bave ol- 
fered to accept business at a concession of 50 cents in 
order to keep running. There has been no business 
this week in foreign material. Nail slabs and billets 
for various purposes are in good request and 
at full prices. The bloomeries continne to do 
a good business and so far as known are 
running full-time. The bar iron makers report a very 
sluggish demand. Consumers of iron are looking for 
further shadings of prices on account of a prospective 
drop in coal. Some founders think that a further 
drop will be made by April, but this opipion is not en- 
tertained by the coal managers. Very little has oc- 
curred in the crude iron market. If there is any 
strength at all in the market it is in special and a few 
standard brands which are pretty well sold up; but 
buyers who are content with the average brands can 
be supplied promptly at low prices. Some company 
representatives speak of an improving inquiry, but it 
is too light. if it exists at all, to be worthy of comment. 
A few good orders for plate and tank material have 

just been placed and manufacturers say there is more 
business in sight just at present than for some weeks 
past. A fair demand continues for sheet iron. Card 
rates unchanged. 
No large sales of old rails have been made and prices 

are nominally unchanged. There is a more active in- 
quiry for scrap iron and yardmen are increasing their 
yard supplies. 

For quotations see table of current prices on another 
page. 

PITTSBURG. March 14. 
Raw Iron.—The market during the week has pre- 

sented nothing very new or important. Tbere was a 
fair volume of business, with prices maintained, and 
holders of favorite brands mill iron are contending : 
for more money and in some cases have obtained it. 
Last week’s sales included seventeen thousand tons of 
Bessemer; notwithstanding this, there is yeta good 
demand, with sales of several round lots. This shows 
conclusively that consumers have made up their 
minds that now is the time to replenish their stocks. 
Sales: No. 1 Foundry, $16.50@$16.75; No. 2 Foundry, 
$15.50@$15.75 for ordinary descriptions, and $21@ 
$22 for low phos. Gray forge and No. 1 mill ranges 
from $14.50@$15; at the same time buyers report that 
sales have been made below these figures. he gen- 
eral tone of the market is good. Both makers and con- 
sumers of iron seem confident that consumption will be 
sufficient to absorb the output. Stocks of raw iron are 
not large und this isa strong feature. It is reported 
on good authority that Southern products will not be 
crowded this way, and that will be an important 
matter. Eastern prices rule materially higher than 
here. Prices at tide-water: Gray forge, $15.50; No. 1 
Foundry, $18; No. 2. $17. 

Most of the city furnaces are running to their full 
capacity. This evidently shows confidence in the 
future. Old iron rails are dull, demand and sales 

i ; Cortis, R. J 
Curran. J Fuller, 

Downing & Co. 
Erie Despatch 
Hugill, Chas. 

000 | Ismay, J. B.. 
Lalance, & G. 
Leng’s Sons, J. S.. 

Heyn, A 

351 

Downing & Co........... 
5 & T 

Galpin, 8S. H... 

Ldllenbecs; im. ; 1 
Lundberg, G.. ; 56 
Lundell, C. G.. 

Montgomery & Co. 
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light. The stock in first hands is limited. Muck bar 
about holds its own. Ferro-manganese is firm, with 
& material advance in prices within a short time. 
kelp iron prices weak. veral round lots have been 

disposed of within a sbort time. 
ing freely at current rates 
On the whole, the market was steady with a fair 

probability of the present status being maintained or 
improved. 

Coke and Coal Smelted Lake Ore. 
4000 Tons Bessemer 
3000 Tons Bessemer. 
1500 Tons Bessemer 
1000 Tons Gray Forge 
1000 Tons Bessemer, March and April 
1100 Tons Low Phos. Bessemer... 
1000 Tons No. 3 Bessemer... 
1000 Tons No. 3 Bessemer... 
900 Tons Bessemer 
500 Tons off Bessemer 
500 Tons Gray Forge 
500 Tons No. 1 Mil 

Coke, Native Ore. 
150 Tons No. 2 Foundry 
50 Tons No. 1 Foundry 
50 Tons Foundry, Silvery...............+0+4+ 
50 Tons Silvery, Extra. 
50 Tons Gray Forge, all ore 
50 Tons Mottled and White.................. 

Charcoal. 
175 Tons Cold Blast 25.00 cash. 
75 Tons No. 2 Foundry 23.25 4 mo. 
Es cs sca cscs de tadecease'cares 21.00 cash. 

50 Tons No, 2 Foundry 22.75 cash. 
50 Tons Cold Blast..... es 25.00 cash. 

Muck Bar. 
1006 Tons Neutral, April... .i.6. ccc ccc cc sc ccsess 27.50 cash. 
500 Tons Neutral, spot 27.00 cash. 

Steel Billets. ; 
NS oie 5 vow ve ass ow ana se bosses 28.00 cash. 

27.75 cash. 

Bloom ends are sell- 

. 16.75 cash. 
15.50 4 mo. 
14.75 cash. 
15.00 cash. 

15.50 cash. 
17.25 4 mo. 
16.50 4 mo. 
19.00 cash. 
16.00 cash. 
14.00 cash. 

500 Tons Billets 
Ferro-Manganese. 

150 Tons 80 per cent.. 
50 Tons 80 per cent.... 
50 Tons 80 percent... 

500 Tons 4 x 6 
5W0 Tons 4 x & 

Bloom Ends. 
28.25 cash. 

2000 Tons Bloom Ends 18.00 cash. 
7 Scrap Material. 

oe ON ere 17.00 cash. 
300 Tons Cast Scrap, STOGS.........0csccccceces 16.00 cash. 
200 Tons No. 1 W. Scrap, net 20.00 cash. 
200 Tons No. 2 W. Scrap, net............ .. ..19.00 cash. 
200 Tons eet Iron Turnings, net 14.00 cash. 
200 Tons Car Wheels, gross...............0002- 19.00 cash. 
100 Tons Cast-Iron Borings, gross.............. 12.00 cash. 
100 Tons Steel Scrap, gross 15.50 cash. 

59.00 cash. 
. 58.00 cash. 

: . 58.75 cash. 
Blooms. 

27.50 cash. 

CHEMICALS AND MINERALS. 

New York, Friday Evening, March 15 
Heavy Cemicals.—A slight cbange for the 

better is noticeable in this line of the chemical trade. 
There is apparently less pressure to sell. which, to- 
getber with a somewhat improved demund, bas 
brightened the aspect of affeirs and has given the 
market a better tons. No substantial advance upor 
former prices bas yet been secured, however, and the 
transactions reported are not of great importance. 

Carbonated soda ash, 48 per cent. is very freely in- 

ist, 

125 | Lilienberg, N 
15 | Milne & Co 

315 | Muller, S. & Co 
357 | Naylor & C 

Page, N. & Co 

Spiegeleisen. 

Nickel. 
McCoy & Sanders.. ...... 

Antimony. 
Total 
Corres. date, 1888.. ...... 

Pig Lead. 
Henderson Bros... 

Amer. Metal Co.... 
Bidwell & French.. 
Crooks & Co 
Daval & Son,John. ...... 
Hendricks Bros.... 7 
Lehmarer, S. & Co. 
Muller, Schall & Co 
Naumann, F 
Naylor 
Phelps, 
Pope, J. E, J 

otal 
Corres. date, 1888.. 

Tin Plates. Boxes. 
American MetalCo. ...... 

Byrne & Co., J 
Central Stamp. Co. 
Coddington & Co... 
Cort & Co., N. L... 

F. 
& rrrreree 

| 

| i 

Morewood & Co.... ...... 
Newell Bros 150 
Payne & Son 208 
Phelps, Dodge & Co 11,563 
Pratt Mfg. Co. 128 
Sanders 
Shepherd & Co..... 
Somers Bros . 
Taylor &Co..N.&G 214 
Thomsen, A. A 3,283 
Warren & Co.,J.M. ...... 
Wheeler & Co 262 
Whittemore & Co.. 1,162 

49,323 
39,429 

Pig [ron. 
Bartlett, N.S 
Crocker Bros 
Crooks & Co 
Godwin & Son,A.G....... 
Irwin & Co., R..... 50 
Martin, W. T 
Naylor & Co 
Page, Newall & Co. ...... 
Perry & RB: 
Pope. J. E., 
Stetson & Co 

375 
Corres, date, 1888... 1,605 
Steel Sheets, Billets, 
Fo mg,ete. Tons. 

Abbotta ce 

Crenshaw, Hugh. 

50 | Mersick & Co.. 

Wiel Elie 400 Wi 

00 | Wolff, R. H 

5,950 
10,382 

Tons. 

21 
42 
96 

200 
2 
25 

190 

| Schulze & R 

Lundberg, G.... Muller, Schall & C. 

Milne & Co... 
Naylor & Co. 
ee 
Oelrich & Co 
Pierson & Co 

age, N. & Co. 
Roebling’s Son 
Whitney & Co. 
Wolf & Co......... 
Wright, P. & Co 

Total 
Corres. date, 1888... 

Old Rails. 
Bowring & A 
Crossman & Bro 
Neumark & Gross. 

} Perkins, C. L 
; Sheldon & Co 
Ward & Co., J. E 

v 4 

Sse 
Roebliag’s Sons - S 

now 

a Bors Whitney & W 

iell & 
William 

Feats | 
r s 

S38 Scrap Iron. 
Burgass & Co 

360 | Funch, E. & Co 
Spauldin & Co 

ard & Co., J. E 
Watjen, F. & Co 

Bar Iron. 
Abbott & Co., J 
Bacon & Co 
Downing & Co 
Jacobus, E. G 
Milne & Co 
ee eS ee 
WU, Bag Be RID veses. 500.0% 

3 o 5 Dp 

Sheet fron. 
Coddington & Co... 

Steel and Iron Rods. 
Tons. 

Abbott & Co. 
American 8. é 
Boker, 

Crabb & Con Ww 
Dana & Co. is weereere ereere 

Tons. 

Charcoal Iron. 

16 
203 

10,255 
12,460 

Tons. 
57 

203 
21 

3,083 
4,165 

Tons. 
162 
397 
172 
20 

152 

90 
1,167 

Tons. 

2 | Crocker Bros 

Geisenheimer & Co. . 
Jansen, J. A 
Naylor & Co 
Perkins, C. L 
Walbaum Bros 

Total 
Corres. date, 1888... 

Iron Ore. 
Earnshaw, A 

EXPORTS. 

Copper. 
Abbott & Co. 

Hurst, F. W. J. 
Naylor & Co. 
eee, TD, Ge ODise. 0000080 
Seaman, Sam’'l H. .. 

Copper Matte. 
Abbott & Co 
Amer. Metal Co 
Am. & Paterson 

208 | Clark, W. A 

208 
287 

Tons. 
Bacon & Co...... ea 

1,630 ) Downing & Co...., ..+++6 

Henriott, F 
Seaman, Sam’l H. .. 
Wilms, Terhune 

429,680 9,118,540 Tota) 
Corres. date, 1888........ 11,1 
Old Copper. 

Burgass & Co.,., 14,709 

03,928 

14,709 
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CURRENT PRICES, 

CHEMICALS. 

100 ibs........ 2.00@2.25 —A me, 
acta—t0e oo: 

Oxalic, 2 MMB. 5s pact>. asad 9. e 10. .50 
Saat 8 60°, 8 100 Ibs. re 
Sulphuric, 66°, # 100 ibs. 

Alkali—3S »* 

jum--Lump, 8 lb.. A “glo 

Lump e ton, Liverpool * 
Sulpbate of Alumina, @ ton. 
Aqua + wnenecenenlinides ¥ - 

ammonia Sul., 2 00 ibs. 

Muriate es Dib 
Arsenic—White, powdered, ~— Bon 4 

eee st Plymouth, # ton. 
Asbestos—Anm., p. ton 

Italian, p. ton, c. i. f, L’pool. 
Asphaltum—P, ton .. .......... ad 
Prime meee, 2 ereee 44@SkKKec. 

, #8 to cocccces SLOOO 
Trinidad. setiond. 2 ton. $30. 

Barytes—Sulph., Am. prime oe 
suiph., foreign, floated, p. ton.. 
Sulph., off color, p. ton . 
Carb.. iump, f.o.b. L’ pool, ton. 
No, 1, casks, Runcoru 
No 2. bags Runcorn 

Bleach-— py 35 p.c., ® lb.. 

R fined at Liverpool, @ ton..,.... 
Brimstone—Ssee Sulphur. 

Chalk—¥ ton...... wo site Yehen den ; 
China Clay— neha: ® ton13, 50@18. 50 
Soutnern. #8 ton 

Chrome Yellow—@? lb 

Copper pbulph. Euglish Wks. ‘ian 
. Eng Wks, unit.. 

Copperas Common, B 100 Ibs. Beaune 

Coneett #@ ton, in casks .... vt 
Cream of ‘Tartar—Am. 994... 
Powdered, 99 p c 

emery ei »Blb. 
Dc. Vuewevaes canseecus 

Feldspar—Ground, @ ton.. . 
Fuller’s Earth—Lump, e bbl. -20@95 
one Bib... 17 @ 

sum_—Calcined, 8 bbl. 
Tine- Resublimed..... names 

Kainit—? ton 
Kaolin-—-see China Clay. 

i t esecece sesseees 4@7 
White, Amerivan, in oil, ® lb.... “ 
White, English. @ Ib 84 « 
Acetate, or sugar Of............. 12@ti 

Lime Acetate— Amer. Brown. .95@1.00 
eT — 8746 

Litharge--hewdered, @ Ib, 
Enghisb fluke, @ Ib.. 

Magnesite Greek, R ton... v. 
Muanganese— —lump. c.i.f. L'pool 62s. 6d. 
Per uauw, up or down 

Mercuric-Chloride — (Corro- 
sve coer. B to. 

Mineral Wool —# lb. 
Mica—lin sheets accerdiag to _ 

Phosphate Rock—S Caroline 
.0.b Charleston 5 00 @6.00 

Ground, ex vesse: New York.10. Vv0@10.50 
Canadian Aparite, aay t t.o. am at 
sbipping port, # unit.. 

seccce.ces mae 

8 
ease eee, 8 lb. - 

Jckel emeabs an enees 5@ 
Potuasiuue-Cyonids, wib.... -30@40 

Chlorate, ee ee ote lamas 
peadiekesbatene nel 4. Wes “3M 

oe 8 100 Ibs 
Nitrate, retined,  Ib.. 

Sulpha e, e 100 Ibs. ....... ° 
Yellow Prussiate, # Ib.... . 
Red Prussiate, @ 

Pu mice Stone Select lumps, hb. 

Powd»red. pure, # ib. s 4@ 
Pyrites—N. n-cupreous, p. unit, 8s. 
uartz—Ground, # ton. . . . 16.00 
otten 9 ypiahalatenes 2 io. 34@' a 

Eng.. soaraci. wi Boek, ; 

verpol, roi @ bol. . 

Salt Cake-# 
Saltpeter wy 8 lb. 

-B | 
Soda Ash—Carb. 48 #100 a. 

Soda Chustis, 60%...... 
ty “ 7 

WEE cowik: 2.15 

Sal, spam, @ 100 lbs . 
Nitrate ey 100 ibs 
Strontium Nir 
Feener Boll, 8 

Crude Brimstone, 2s., 
Ornde Brimstone, 3ds, # ton, 19. 
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Tale—Ground poetan, 8 m: -- 14@1% 
Domestic, ® Ib re 4 
Dowestic, ® ton..... .... .. tan f beeae 
c.i f. Liverpool, ‘e ton. £450 

Tannin- Pure, # |b. 
Vermillion—Amenican, R = 

MMII TIDe.. 2 vesesepoes os * 82@85 
Vitriol—~ ‘siue), Ordinary, 8 »- 54a is 

EEN cesies deel ies’ Soeese'e ~@ 
Zine Oxide—Am., Dry, # Jb. .... 
Antwerp, Ked eal, Bi acs cast} 
Paris, Red Seal; @ aces -64@ 
* Spot 

BUILDING MATERIAL. 
Bricks— Pale. e BOG 6s. ceces se 
Jerseys, @1,000..  .......... 6.50@7 50 
Hackensacks, 2 aera ee an 
Up Rivers, @ 1u00.... .... ... 7.50@7.75 
Haverstraw seconds, #@ eee. 7.72 @8.00 
Haverstraw firsts @ 1.0u0.... 8. 00@8.7 73 
Fronts, nominal, #2 1000. 
SIN hie ca-o ed tieecsesece 14.00@16.00 

ee ere 20.00 @ 1.00 
ae ~8.00a,29.00 

. | ee @°23.00 
IN ics sn. lveeorewicwa 37. 00@4i.00 

Building Sean ; 
freestone, # cu. eecceees 95@1.00 

Brownstone, #@ cu. ry . 140@1.35 
Granite, rough. # cu. ec: .  45@1.25 
Granite, Scotch # cu. ft.. .. 1.00@L.15 

Cement Rosendale, ®@obl § 1.15@1-20 
Portland, American. # bbl... 2 15@2.45 
Portland, foreign, @ bbl..... 2.10@2.40 
Portlan‘, ** special brands. Y.45@3.75 
Roman, 2 MRC ac gtane soncean 2.60@2 85 
Keene’s coarse, e bbl. ... 450@6.50 
Keene's fine, @ ubl.... .. .. 7.0U@Y.235 

Slate— Purple and green roof- 
me # l0O ft . . «--. -5,00@6.00 

Red roofing, @ 100 sq. ft... .. 15.00 
black, roofing. # 10U sq. ft... 4. ee 25 

Lime —Rocklanu, common # bbl... .1 00 
kuckland. finishing, @ bbl... ...... 1.20 
St. John, com. and fiuish, 2 ‘ub’. ...  .90 
Glens Falis, com, and fiv., @ bol .80@1. 10 

Labor - O-ginary, @ day...... 1.50@2 00 
MRR OME 5c 5. : can cscceseveee 4.00 
oe rrr 4.00 
COPDPINGTS. WORF... ccccc. cscs seee 3.50 
Plumbers, # day ......... esd esnees 3.50 
oe eS ere 2.50@3.50 
Stonesrtiers. ® way... eae” @4 09 
Tilelayers, @ day............. 3.50@4.50 
Brichiayers, OO. sccasccees 400 

THE BRARER METALS. 

Aluminum—iMetallic), per tb...$8 =0 
Arsenic—Metallic. per |b......... 20 
Barium —(Metallic). per Ib....... 975.00 
Bismuth —(Metallic), per lb....... 2. £0 
Cadmium —(Metallic), per lb.. 1.25 
Calciuma—(Metallic). per oz...... :.150.00 
Cerium—( Metallic) _ iss - 160.00 
Chromium_— Metal - per lb.. -200 0u 
Cobalt—( Metallic), per lb ......... 6.00 
ee -e per oz... “ieo 00 

Erbium-—( Metallic), per oz... ... 140.00 
Gallium—(Metallic), per oz ... .3250.00 
Glucinum -(Metallic) per oz .. 25v.00 
indium -( Metal! c), per oz...... 158.00 
Iridium -(Metallic), per lb.. .. 650.00 
Lanthanum -—( Metallic, per 02.175.00 
eee per 0z...... 7 . 

Magnesium—Per ib.... ...... .. 4.50 
Manganese—Metallic, per Ib.. 1.10 

Crem. pure, per oz. 10 00 
Molybdenum — Metallic), per oz. 6.00 
Niobium-— Metallic), per oz.....128.C00 
Osmium—(Metailic), per Ib .... 640.00 
Palladium-—(Metallic), per Ib. ..400.00 
Platinum—(Meitaliic), perlb. ..140.00 
Potassium— Metallic, perib... »~8.00 
Rhodium —(Metallic), per Ib....512.00 
Ruthenium -( Metallic), per oz. 112.00 
Rubidium —(Metaliic), per oz. ..200.00 
Selenium —(Metallic), peroz.. .. 3.00 
Sodium -(Metallic) per ib... 2.75 
Strontium—(Metallc). per 0z..128 00 
‘Tantallam—(Metallic) per oz.. on 
Telurium— Vetallic) per oz.... 900 
Thallium - (Metallic) per oz..... 3.00 
Titanium (Metallic) per oz....32.00 
Thorium —(Metallic) per 0z.....272.00 
‘Tungsten —(Metailic) per oz...... 1.25 
Vanadium—(Metallic), per 0z..320.00 
Wttrium-—(Mctallic), per oz ... 144.00 
Zirconium —( Metallic), per oz. .240.00 

METALS. 

Aluminum— 
Brovse (1U £), B D......cccccces 

Copper— 
Lasse Ingot, Spot, @ th.... .... 16¢e. 

Casting Brands, # tb. 
Chili Bars, London. ton . £50 
Sbeet Copper (according to 
EE EELS oS cecnees. vsceeke ges 25@ 38c. 

RECs ctewees +onus + aeeeuuees £350 
Nickel.— 
BO By WOE TD i... os ccececvee 46c. 

Lead— 
Domestic, Common, Spot.. 2°95 
DE Scc..  weacetsae goes 4 75 
Oe ere 634c 
PU ak. cio cise 405050 66 oe 
Tin lined Pipe, @ tb.......... 15¢e. 
Shot, @ 25-lb, hag ........6. 1°20¢, 
Spanish Lead, London.. .... £12 10s, 

Tin— 
Tia Plates ......  .. sseeeee 13s. 6d. 
Tin Spot in London. ~ oss «dee 12m Ca 
Pig tin, spotia N. Y., @b.. 21363. 

Zine— 
vomestic spelter, ® .... .. ee 
Foreign spelter, @ Db... ..7 
Oe SAS £17 178 eg 
Sheet, American, @ Db . 

Antimony—Hallet’s, per lb.” 1h 
SO 3 SS eee l4e. 
Star Antimony........... “ee £47 
uicksilver—Per lb.......... ses 

0D, P flask,.,, seeneperry 

IBON AND STEEL. 
New York Prices. 

Sern Pig-iIron.—At tidewater. 
No. “Ste sone 00 

. Scotch Pig—Coltness.. ; 

Dalmellington 
Summerlee........ detainee =h eldg wr afaaieh ee tatein 

mae =. 2 20.50 
eeeeees erases 

eee wee eeteeseee 

Coban at Glasgow 
Langloan. at Glasgow... 
Summerlee, at Glasgow 
Gartsherrie, at Glasgow 
Glengaroock, at Aidrossan 
Datmellit gton, at Ardrossan 
Eglinton. at Ardrossan 

Bessemer Pig— 
Foreign, uominally 

Spiegeleisen— 

28.00@ 28.50 
33 00@ 34.u0 

Ferro Manganese, 80% 55.00@ 57.00 
Steel Blooms, nominally aed 
Steel Billets, 
Steel Nail Slabs, 
Steel Wire Rods, 
Steel Rails— 

ee sections, at mill.. 

00@ 33. 
28.00@ 28 50 
41.00@ 41.25 

. 28.00@ 28.00 
3U.00@ 32,00 

Structural Iron and Steel — 
Bridge Plate, at mill , 
Angles, at mill 

Steel Anzies, at _ 

Steel Plates— 
‘.ank and Snip, on wharf 
Shell, on wharf 

Fire-Box. on wharf 
Iron Plates— 
Cow mon tank, on wharf....2° 
Refined, on Whart 

Bar [ron— 

Merchant Steel— 
Angierican toul 
Special grades 
Crucible ame 

te p , 

Cast-Lron Pipe— —At work 
Accoruins to size 

Wrougnt fron Pipe—nominal— 
Buw-Weilded, Plain and Tarred, 

: Galv.. 45 disc. 
- Welded, Plain and Tarred, 65% disc. ; 

Boiler Tubes - Per cent disc 
Rail anne 

Angle Fisn-bars. 
Bolts and be. Nuts.. 

$25 00@$31.00 

- 2°1@2'1ie.delv’d 

Wrought Serap— 
Foreign, ex store @ 
No. 1 Yard to vessel. - 20.50@ 21.50 

" 15.50@ 16.50 
17+.0@ 18.00 

- 23.0U@ 23.50 
“x -@ 

: . $1. 81@ #2 00 
2.00 

Old Rails—iees ... 

Nails—In car-load lots.” 
— From 3tore. 

Two per cent off for cash. 

Louisville Prices. 
Hot Blast iIrons— 

$15.00@$15.50 
@ 

No. . 13 2d@ 13.73 
Mahoning Valley (Lake ‘Ore 

MY 2 sata 1 2 Li 
So. Charcoal, No. 1. 

No 2 

Missouri Charcoal ‘No. 
. 17.73@ 18. 00 

$13. 25@$13.75 
13.00@ 13.50 

Forge Irons— 
Neutrai Coke eee weet wees 

eee rece ececeeseses 

Car Wheeland Mailleable ‘Jrons— 
Electrolytic, @  ... ........ 14 50c. | Southern (standard brands).$21.50@$2z (0 

. (other brands) a —- 18 00 
Lake Superior 

Coke or — nous 3 

serene Cote coos 

Gray Forge Ro. 3 3 

a eee etme ew ee ew eeeeesens 

eee eee wees wees 

eee eee ere eee) 

+ beet eee es ee ereee 

Charcoal Pig— 
Foundry No. 1. 
Foundry Se = 

LAR ER 25.00@28.00 
Warm-Blast are siavecwasie, oad U 
20 p. c. Spregel.........e0.00. 2 27.50@28 00 

Steel Blooms....... ... - ig 

Stee] Crop Ends 
Steel Bloom Ends 
Ferro Mangarese, 80¢.. 

sees Cees eeeees 

se ee wees seeeesees 

Old Iren Rails........ pene les 
Old Steel Rails..... . 

£8 "No, 1 W, Scrap...ss es 

269 

Wo. 2 'W, Serap.e o scccce ve + 18.50@19 00 
Steel Raiis....... ..... : - 28.C j 

* light sections. . 
Rar Iron.. mana Ba oD € : 
Tron Nails.. 1.95 
steel Nails.. ee 1.95 
OMIT ici oe odie, “hzsecus 2.23 

eee Prices. 
Foundry No, 1......... se-ees $17:5€Q18.00 
Foundry No. 2. .........++.. 16.5¢ @17.0 
2 ee 15.50@ 15.25 
Bessemer Pig..... .+...... o GONE crass 
Steel Rail Bluoms.......... +. 29.50 nom 
Foreign Bessemer........... 20.0Uu@.. .. 
Spiegeleisen.  ..........0--.. ....--@28.00 
ae svoaenien Rincotvaasece 22.00@22 50 
No. : +000 corcecces SiOOGRRe OO 
Coren Scrap. pose wae of ac -- 20.00@21.00 

Ea, o-  -caitntonae “cael @27.50 
Merchant Iron. Gia! 'e Atom 1.70@ 1.20 
Plate Iron. 1807 2.00 
Tank Iron 2.00@ 2.10 
Skelp Iron..... 1.7-@ 1.80 
/ 2.0U@...... 
Bearas and Channels 2.80@. a 
pee ee 170@ 1.9" 
Steel Rails. 27.00@28.C0 
Old Rails. 23.50@24.00 

STOCK MARKET QUOTATIONS 
Baltimore, Md. 

CoMPANY. Bid. Asked. 
Atiantic Coal.... 1.25 1.90 
Balt. & N. C..... .29@ .32 32@ .35 
Big Vein Coal... 1 .30@1. 35 1.50 
Conrad Hill .. . .03@ .04 15 
Con-. Coal ..... 26 27 
George's Crk.C., roe 115 
Lake Chrome.. .05@ .12 -10@ .12 
North St: ste(Baito, ) -20 
Ore Knob.. a .07 “2 
silver Valley. . 40@ .45 50@ .60 

Highest and lowest prices bid and asked 
during the week ending March 14th. 

Birmingham, Ala. 
Company. Bid. Asked. 

Ala. R. Mill Co, $6) 
* Aiice Furnace, $101 @$102 viet 
Bess. Land Co. ——— $2134 @$23 
Bir.Fur, & Mg. $L @$20 
Rroken Arrow. $.5% 
Decat. L. Imp. $1240 $124 $1260 $1254 
DecaturMin. L. 
Eoverprise Mtg. “= $3) 
*Eureka vate $101@$103 $107@$'08 
Hen, &, & M.Uo. $°2% $1234 
Mag-Ellen...... 805@ $07 $1015 

+Sloss L. & 8... $52 366 $56 sso 
Tenn.C. & I. Co. $34 “ e 
*Williamson.. Fy93, 
Woodst ckI. Go. $5.6 oe 

Sates during the = ende? March 12th 
Bessemer .. -- 8)shs. $22 @ $22% 
Henderson 8. & M.C.127 shs. $72}9@$12316 

* Bonds. tt first mortgage. +t Second 
mortgage. 

as Pa. 
CoMPany. L. Closing: 

Allegheny Gas Co. 36. 00 3°00 36.C0 
Bridgewater Gas. 20.00 20.00 +000 
Chartiers Val.Gas. 5500 56.00 56.00 
Haze.ton Oil....... 41.00 41.00 41.00 
La Noria Mining... L75 1.0 1.75 
New York & Cleve- 

land Gas Coal.... 40.00 36.00 36.00 
Pennsylvaia Gas... 14.00 14060 14.00 
Philadelphia Co... 37.50 36.00 37.5% 
PittsburgGas_ . + 50 6100 61.00 
Siverionu aoe. =0 1.00 1.00 
West End Gas.. 68. 40 66. 0 6600 
Wheeling Gas... 28.75 %8.50 2850 
Highest and lowest prices bid and asked 

during the week ending March 13th. 

foreign Quotations. 
London. February 23. 

CoMPaNy. Highest. Lowect 
Alturas Gold, Idaho... 48. 6d. 3s, 6d. 
Arizona Copper, Ariz.. 18s. 6d. 1853. 
Caliao Bis , Venz....... 8s. 7s. 
Carlisle, N. Mex ....... 7s. 6a. 63 6d. 
Colorado United, Colo.. 4s 6d. 3s 6d. 
Coiumbian,S A........ £2 £1% 
Comsteck, Utah... .. £144 Like 
Cons. Esmeralda. Nev.. és. 6d. 5s. 6d 
Denver Gold. Colo.. .. 2s. Js, 6a 
Dickens Custer, Idaho. 3s. 3. 6d, 
Eberhardt,Nevy _..... Is. 9d. 1s. 3d. 

. El Callao, Venezuela.... £244 £2 
Empire, Mont ......... 6s, 5s, 
Flagstaff, Utah......... 4s. 3s. 6d 
Garfield, Nev.... ...... 12s. 16s. 
a seer arse an = 
My BANE Gasesee. doce cies : 

Josephine, Cal ........ ° = a 
Kohinoor, Colo......... 3s. 6d. 3s. 
Mason & Barry, Port.... £8 11-16 £89-16 
Montana Lt., Mont . £21-16 £1 15-16 
New California. Colo... 88 6d. 8s. 
New Conus lidated..... 1s. 6d. Is. 
New Fmma, S.. Utah... 5s 6d, 5s. 
New Hoover Gill ...... 2°, 94, 2s, 3d. 
New La Plata, Colo... 2s. 6d. 2s. 
North Mexican, Mex.... 7s. 6d. 7s. 
Od Lour, Colo.... ..... £134 £1% 
Pittsburg Cons.. Nev... 20s. i7s. 60. 

| Quebrada, Venezuela... £5 £4% 
ichmond Con., Nev... £ 34 £114 

Ruby&Dunderberg,Nev 2s. “ba. Is. Gd. 
Russell Gold, N. C...... 3s. 6d. 23 6d. 
Sierra Buttes, Cal.. lis, 12s. d. 
OTN RS oe. nose ecu 6s. 4s 
United Mex can, Mex.., £396 £336 
U. 8. Plac»r, Colo...... 5s. 
Viola Lt., idaho ....... és - 6d. 5s. 6d. 

Paris.* _ Febnuary 21. 
Belmez, Spsin....... .540.00 = 840-00 
Kl Caltao, ee: 62.50 62 50 
Golden River, Cal ....41000 410.00 

parts.. . 80.00 80 60 
Lexington, —_— «.e-420,00 120,00 

, et ee Ss. os » 4,50 450 
21.0 @2.45 | Rio Tin Spain....../48000 480,00 

Tharsie, Spain, .,, 383.79 198-75 
20,00@ 31.00 
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DIVIDEND-PAYING MINES. NON-DIVIDEND-PAYING MINES 

7 CAPITAL Space ASSESSMENTS. DIVIDENDs. " CAPITAL SHARKR ASRAEIRMEYTR. 

‘AME awp Location OF | 'Srooy | No. jpai| Total | Date and | Total |Date and amount amg AnD Location or | Guota! | par | “Fotal | Date & am’t 
Cowrasy No. |Pat! tevied. |amountof tast | _ paid. of last. ComPany. No. |value| levied | _ of last, 43 vnrennaibatatpeiipaageannantiel chee] Seneeieceenesnimeemnasieed -siaterreseaaen ce] reece a 28 leet meetonisreies 8 aidenpeapeatietaeonteay 
B Leveseeee }COlO.| $1,500,000) 150,0u0) g10 . ems eee. | $556,000) .Jan «1887 . 1 assiz Cuus., 8 L..1Colo.| $2,500,00¢ . ee 

ane? ..|Mont! 10/000,000| £69,000] ~ 2s : Dec.|iasx| sAlloues, 0. --..----7.|Saien| “2'000;00c| 80-000 8657.000| Tun’ | 188] 1.00 
3/Alma Cons.,G@ .:. .-/idah. $00,000} 30,000} 10 . » ibs Siaaeee le wash ° g| Alpha Con., @. 8. 5 000, 562 500|Nov | L&Rx 
4/Alturas, @ .. .| dab. 3 0,000 son. ockem, ne 3 . ; 4| Alta, s.. Z ..| 10,080, 2,248 800 |Sept 
3|Amy & Silversmita,s.|Mon.|............/S41, esceleccsccccce| ‘ose] =» Usoves. t 6|Amador,@... . 2 * : 
6/ Atlantic, C....... -»| Mich 000 $280,0u0 | Ap! | 1875) $1.06 300,000 S232 

. 4 
SS8Y 6|American Flag, 8... Home 1,250, 

7\Argenta.S --.-..- 000. 32b,000/Jaly|1885} .10 . 7|Anglo-Mon . 3 ¥ 
8| Aspen Mg. & S. R ” ° see] o pees 20 8|Appalachian, -IN.G.| 1,500,001 

urora, I.. Mich | 2,000, . eae age: g| Astoria, @..... 
| 00 10| Barcelona, 

11|Rechtel Con., @ 
12| Belmont, 8... 

Cal 13 Big Pittebure: ® be tacys fe Con., G. 8.....- os be} 1,2 1 sburg, 8 L.. 
It iBonansa Developmt|C &i 000] 300,000] 10]... ...0.|se00./ecces|ee os-| 135,007 ; 14) Bi Metallic, @".7.-.. 1gcle 
16|8oston & Mont, @..../Mon 250,000 é eee . 16| Black Oak, @.... ..../Cal.. 
17| Boston & Mont., C.8.|Mon . Siaebes 17| Boston Con., @.... -/Gal. 
1*| Greece, 8.... --++--++-|Colo 3 ceeek 5 Ewes 1880} 01 1s|Bremen, 8...........-|N. M 
12| Brooklyn Lead, L. 8./Utab Dl a dae Ree lca. 05 19| Brunswick, @.... ../Cal, 
20| Sulwer, G....... «-»--/Cal. ‘ 20| Bullion, @. 8........./Nev 
2i|Bunker Hill & Sull..|Idah. 21|Bve and Bye........|Ariz. 
22) Caiedonia, @ Dak. 29|Calaveras.@.... .../Gal.. 
23|Calumet & Hecla, C../ Mich 23|Carisa. @........... .|Wy . 
24| ‘arbonete Hill 8. L../Colo. 24|~arupano, G. 8, L. C./Ven. 
25|Carlisle, G.... ...+-+0|N. M. 25 Cashier, G. 8. ... .--/Colo. 
26|Castie Creek, G......./[dah. +/Cen Contin'l,@.8.L. |C &A 
27 | Catalpa, 8. L..:+.+.--./Colo. z,|Charles Dickens,@.8.|Tdab, 
2 Centeel, O.-0----< * — 26 Cherokee, @..-..+.. Cal... 

Yuryse . eoee 8 le Q ; + B.ncecree .«- | N@V.. 

ry Solorado Central, @,.L Colo. soak Becket aioe sen ‘ \ oe Cleveland, Po cccoccced Dak. 
33 |Confidence, 8. L.....-) Nev.. 287,449) Apl. c 72 00 91 |Coichis ............ IN. M, 
3: |Cons. Cal. & Va., @ 8./Nev. Lus,vU0/Jan. Be 2.656. : ‘ 50 32|Comstock, @. 8......]Nev.. 
3° | Contention, 8.....----|Ariz. See law [eweoohessscct en 3g/Con. [mperial, G.8.|Nev.. 
34/**Cop. gaeen Cons,0./ Ariz. ccvercccce| cocele sane 50 g4j/Con. Pacific, @.. ...]/Cal.. 
85 |Cresceut, 8. L. @. .--/ Utah . oo erfese slesveers . Oe : Cons Silver. a: Mo. 

oe ety etecere s-ceeei cab 2,825,000] Oct..| 1848)" ; r 3o|Courtlandt,.......-.|Colo 
87 | Daly, BL. ..+0.- -++vee -_ Roce? - Saas Seabee : } -25 a; |Crescent, 8.L........]Colo. 

: 8. @....+-|Idan. 5 * Sa . {18s yg|Crocker, 8...........)Ariz 
88| Dead weod-Terra, @..|Dak.. Crowell. G......... -IN.C 
4u| Dervec B. Grav., @. 8.)Ual.. 40| Dahlonega, @........|Ga... 
Dunkin, 8. L....-.+---j/Colo, a . 41|Dandy,8.... ........|Colo. 

2| Dunstone, @. 8. L....| Mont ee eM at 4>|Daruanelles, @....../Cal.. 
KCLIPSC. ....-00e00 eee e/ COLO. Biseednce Ses vicnectiesenss ~ {1887 3| Decatur +++++-|Colo. 
dixnorn, G. 8... --| mont : 60,000).Juiy)| 1883}  .50 July [1887 ‘ 4|Denver City, 8.1L :.|Colo. ean =e dont = Det. | L887 4) Denver Gold, @......]o0lo, 
ureka ¥ -» G 12 os 600,00¢'|3 uly |1886/"1.00) 4,955 3| Durango. @.. Golo. 
évening Star, 8. L....| Jolo. * r , 3 Eastern Dev.Co., Lt./ V. S. 
@xcelsior, @....---+--|Cal.. 5, S El Cristo, @. 8........|U.S. 
fatner de Smet, @.. |Dak.. 200,000) Nov |187s| 1.06 25, 20 El Dorado,@ .. 

| fpanklin, C....- -«.+-| Micon 220.000} Jun.|i871/..... 80) El Talento, @......... 
Freeland, @. 8. C....-/Culo. * 5 Empire, 8............]Ute ereano naterprise. 6 Sal. | , »| Eureka Tunnel, 8. L | Nev.. 
sarfiel oe Be B.-00-) 2 . Excnequer...... .. |Nev. 
20iconda, @. 8. -. |[dah. 

Exchequer... .- |Nev. 

65| douid & Curry, nev., 
4| Found Tregsure,a.s.|Nev. 

6¢ |¢rand Central, 8.....) Ariz. Goid Cup, 8.. Colo. 

drand Prize, 8...... -|Nev.. Goiden Era, 8, Mon. 

Uranite, 8. L.. «+ -j[dan. 5x Gold Placer, @ 
Granite Mountain, 8.) sont 

Gold Placer, é 

Green Mountain, G...|Jat.. 10 * oo 00.000 
1 Rock, @.. 

alee: Rese to labent 100|5,086,000| July 22, "| Lee: 0 i|Grand Belt,c........|Tex. 
secia Con., 8.@. L. C./ Mont Siceptacubic A Sosstes ; 7 -50 2|/Gcaud Duke.... Colo 

. | del’a Mg & Ked,@.8.L) lout 
CLOLMES, B.-eeevee o+e+| NEV., 

Holyoke, G...00++ ++ /idah, 

5} aomestake, @..-..---)/Dak. 
donorine, 8. L.....-+-|Utab 

6d | dope, B..--++e0-0+ «+++ | Mont 

62! dorn-Silver, & L....-|Utab 

7u| Hubert, @...e-+00--2 #/COlo. 
72 | UDO, @..ceees oe-ee- | Cal. 
7: |icdeal, 8. L...seeeeeee+- | COLO. 
7S3\LiLmoi8, 8... scores » iN M. 

74|independence, 8....-| nev.. 

7 [indian Queen, 8....-]) 
76; Lron Hilt, 8... «. -+- 
“\iron-Silver, & L ...-- 
JacKsOD, G. B...-+++++) NOV. 

Jay would...... «+| Mont 

Jocuistita, B... .--+++ ale X. | 

Jumbo, @.....++0+++0+(COlO. 
KORTUCK.....eeeeeeeee| NOV. 

va Plata, & L.... ---|\Colo 
veud ville Cons.,8-L.L | Culo. 

Lexington, @. 8....--| Mont 
uittie Chief, &. L..-.-/Uo10. 

Littie Pitisourg, 8. L)Cuio. 

Manhattau,S....------) Nev 

aiarion Bullion, @ ...|N.C 
aartiu Waite, 8.....- wos 
sary slurpny, @. 8....)0 

ae |S : sloowe Sliver, 

BE nn ccvgct 25] 420,000] Api. |78868 |" 1 06) 1,82 f patie NURING: Docoescvs aoe: 
MODY, @. .o--0eeeeeeee/Cal. v00. f 65,35 )|Mae |188s8! .2d5 .f ’ .20 9.4; Neath, @...... 

morning Stal, 8. 
‘ Neen ison Tenehss -0644 Nevada Queen, 8....| Nev 

a. “| dy sain wanicce WE ae 1 cme 5,0uy| ahar "25 New Germany,@ ...|N.S 

OF ta Pleasant, 6... OS Napa e oom toaaeks ; New Pittsburg, 8 L | Uole 

Sl ae Diablo, s--ns--- a 
; z 7| North Standard, w.. 

OS! sit. Diablo, 8....0---+| Nev. 

7} orth Standard 

SS sornrrenn* Tee Bice -cencel »'s »lesebelosbass ‘ . 10 Vuelda Cmef, @..... 
100 | Navajo, G. 8...+ --++++).) 488,000| api issal""” _ Jueida Ca ie 

a ouver Li 
ener . 

PP. paeenanende Nev., 
“eee 

Sortucrn Belle, 8..--| : . . z|Overman, @. 8....... ax 5's 3,765,8U0|Jan. 

d|ROrta aril iste,s. -|Sev~ 50,000 | oo] 2.400 90ol api: Slewestse nen (0asa| annie 
. 2: Peer, 8..... 7 % ! 

Puosmx:.. laris, 345,006] Apr. 
POBRIT s 000+0000 
Phoenix, G. 8. ...... 

123,000} July 05 Puceuix Lead, 8. L.. 

1,222,000 | Mar. 1 00 PUgTUM, @......0....| Cal. : vou] en 

tis] Paradive a8 | sooeee| = BaUuUcs. ee Os POUWS, 8.... cosecee| NOV. : July 
11:| Paradise Valicy, @.8 | Nev ’ 150,000 ; - Proustite, 8... 

} 

°e 

y|Puritan 8.@ 

Cola 

eee 

ie 7 cappahannoc 
| ela '|Red lepnant, 8 ee 1,545.2 24| Mar. hopes, @. 8.. rn Saliy 

e russell, G coerce > 

Sw PSOn, G. 3. L 
Sal-Sebastian, @. 
Sauta Fe, c. 
Salley, @. .|O.s. z)cecurity, 8 3 : 1,000.00 
DMEFIAAN..,..006 006.) N. 2,000, 200,000 

4|Sulver Queen, C...... 
20uth Bulwer, @. .. 
south Hite... ‘ 

7 }Souta Pacific. 
Stanisiaus, @ 
State Line, s.. 
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; |Sailivan Cons, 
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== 28 5 5 3 ae Great Remance, @...|U.8.C 300,000) sepi é 4|G@regory-Bovtail, @..|Colo, ie ati ne \ »|aregury Con., @....| Mon. 200,900! July . 3)Hariem M.& M.Co,e | Val.. 2 25,000 Jun.| i883}. 25. ; rt Head Cent. & Tr.s.a | Ariz. < , Gx| Hecvor, G............|Cal.. 
gy; Highland, c ... ...../ Mich 
qy| Holly Wod........ o|Cal.. 
71| Hortense, 8..........;Colo. 
72| Hurva. c eeeees| Mich 
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60,00U|Qct. 0 73| Kearsarge, C.........| Mich 

$21,0u0u} Dec. 2 79) LACrOsse, G......0... 
1,200,000] # | Lee Basin, 8. L...... 
35.000 gi|Lucerne, 8........ 

gz|4lammoth Bar., @. 
diay Belle, G@........ |Cal.. 
Maytiower Gravel..|Cal.. 

85 Medura, G@......0. .. | Dak. 
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;|\Muddie Bar @........|Cal. 
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12v| Sierra Nevada, 8. L..|/\dano 
i3uintiver Cord, @. 8. L..)|Cuio. 
13s|\Silver King, 8.........| Ariz. 
Lszjsitver als. of L. V...|N. 
143| silverton, G. 8. L...../Colo. 
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Swansea, @... ..... veel sce om 9,000/ApL U2 layioc-Piumas, @ 
eevececsostie 48,308 /Sept ° 142) Tioga Cons., @....... 

amarack, -+| Mic Yue} 25) 62 A $40,v00| Apl. 143|/Toruade Cons. @ 8. 
Tip Top, 8 .......----| Ariz. : 33% x 10u,00u| Nov 
iombsone, @.8.L., |Ariz.| 12,500,00u}: * «+| 1,250,000] Api. 140| fuscarora, 8 
United Verue, c......| Ariz, : . a 97.500) Feb. -20 ||1+6| Union Con,, a8 
Valencia, M...........|N. H. 1 fs . L836 $g|| 14; | Utah, 8..... 0,u00. 100,000 145,000] alar | Lar 
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Yetlow Jacket,@.8. | Nev.. 1.50 ||15C|Zelaya, @.s8 

ste So of = 

G. Gold. 8. Silver. L.Lead. C. Copper. * Non-assessadle. + Tnis company, as the Western, up to Dec. 10th, 1881, paid $1,490,000, ¢ Non assessable for three years. § Tne Veadwood 
previously paid in eleven dividends, and the Terea $75,000. Previous to the consolidation inAuz, Last, ths d paid $31,329,000 t 1 the Gon. Vi 24- 
90,000. Woclacte ceo sensclbaudon of the Copper Queen the Atlanta. Ang.. 1885. the Copper an . Soo Coustecaia one oe TLanaon —_ ? roe 9 
eS 
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NEW YORK MINING STOCKS QUOTATIONS... 
DIVIDEND-PAYINC MINES 

——————— 
Naot AND LUCATION Mer:h ¥., March 11. March 12. March 1%.) March 14.) March 15, 

NON-DIVIDEND-PAYING MINES. 
NAME AND Loca-; March ¥. , March 11 March 12.\March 13.\March 14. )March 15. 

or COMPA‘Y. a «i bee L. BH. 1b. TION OF COMPANY ny -t, “HL z= py ae sya cL H ag % 3 a SALES 
—_———— | | | | "| | OO OY OI CO OC eee ee a =a at FO 
Adams, Colo. ...-.+. ++ win | WSF Lice Alta, Bev «2.25: s6c0 | cose Roanttesamde oaaet Bena : —| ook eden [Piak cae 
Alice, Mout . FI». Seeek ake Amador, Cal. 170). 1.90) ..... | 3.0612. 1 LOSE 2.~4 Bat... | 2.681 ccs: 990 
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BOSTON MINING STOCK QUOTATIONS. 
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San Francisco Mining Stock Quotations. 

CLOSING Quotations. 
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——— 
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COAL STOCKS. 
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“*Of the sales of this stock, 65,836 were in Philadelphia, and 288,500 in New York. . Total sales, 540,676. 
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quired for, and brings full prices. We quote on the 
spot 1 25c. ina large way. Caustic soda ash, 48 per 
cent. continues quiet, but seems to be rather tirm at 
1 25@1°'30c., the latter figure being for small lots. 

Retined alkali is in good demand at 1°15@1°20c. for 
58 per cent, and 1°25c. for 48 per cent. 
Caustic soda also shows a little improvement. and an 

advance is uniformly reported Spot stock is not so 
large as formerly, several lots having been put in 
store, the consignees being unwilling to let them go at 
eae prices, and there is also less afloat than usual. 
air quotations for the higher tests are now 2°171¢@ 

2°20c., and for 60 per cent 2°35@2°40c. 
No change i in either Americau or English sal soda is 

reported. 
Bleaching powder bas not been improved either in 

position or price, and 1°75c. probably represents the 
market, although for favorite brands importers claim 
to be able to secure as high as 1°90c. 
From the report of the Bureau of Statistics issued 

this week, we take the following statistics of imports 
during January: 

1889. 1888. 
January. January. 

303,013 
Soda: Bicarbonate... 206,63: 78,400 

*Carbonate.... 24,108,192 
8,153,412 

All other salts of 035, 
Nitrate, Ibs 12,942,744 
Potash. Muriate, lbs 3,320,5 4,311,890 

Sulphur, crude, tons 2 3,717 

* Including sal soda and soda ash. +t A tonof nitrate 
of soda is estimated at 744 bags. 

Acids.—This market is practically unchanged. 
There is a very fair movement of the leading descr ip- 
tions, principally sulpburic, but no quotable change 
in prices is reported. A firm, bealthy tone prevails, 
eve. if prices are rather low. The situation is about 
as follows: Acetic is not wanted at 2.-.: nitric, quiet 
* 4@7c.; muriatic, fairly active and “firm at 1°15@ 
1°20c. for 18 degrees to 1°40@1 60c. for 22 de- 
grees, and sulphuric moving treely at ‘95c. for 66 
degrees. The only ‘‘news” of the week is in regard to 
the efforts that are being made to have all the local 
manufacturers unite in sending a delegation to Con- 
gress to petition for the impost of a duty of either ‘25c. 
or °50c. a pourd on all acids imported. At first it 
was intended to ‘“‘protect” only sulpburic, but now we 
understand that all descriptions are to be included. 
This movement has been contemplated for some time 
past, but ic bas just taken definite shape, The gentle- 
man, who is most prominent in promoting the scheme, 
Was seen by a representative of the ENGINEERING 
AND MINING JOURNAL this week. Hesaid: ‘*Th:s step 
is fur the purpose of shutting out several 
Canadian and English houses, who are making 
arrangement to fluod this and the New England mar- 
ket with cheap pyrites acid. There is one firm that 
has already brought from Canada a large amount in 
tank cars over the Grand Trunk Railway, and I am 
informed that English capitalists intend to erect addi- 
tional factories. Therefore, although New York manu- 
facturers have not yet begun to feel the effects of this 
Canadian competition, we fear that unless some steps 
are taken to prevent it immediately, it will grow to be 
a thorn in our sides which, taken together with the 
fierce competition now existing among our manufac- 
turers, will place the American acid trade in a pre 
carious anton. Already seven makers have agreed 
to unite 10 this petition, and action will be taken in 
the matter as soun as possible.” 

Fertil zers, etc.—Trade in this department is 
quiet, but on the whole dealers appear to be able to 
sustain prices at about former figures, which may 
be written as follows: Azotine, $2.75; dried blood 
(city), low grade, $2.65@82.70 per unit; Western, high 
grade, $2.75 per unit for ground material; tankage, 
high grade, $25@$26 per ton; low grade, $24 per ton, 
as to quality. Fish scrap, $25@$26 per ton f.o.b. fac- 
cory. Sulphate of ammonia, $3.35@$3.40 per cwt. 

Refuse bone-black, guaranteed 70 per cent phos 
phate, is quoted at $19. 50 per tov. Dissolved bone- 
biack is 95c.@$1 per unit for available phosphoric 
acid, and acid " phos — 85@90c. per unit for avail- 
able phosphoric aci 
Steamed bones, unground, £19.50; ground, $25@ 

$26. 
Charleston rock, undried, $5@$5.25 per ton; kiln 

dried, $6@$6.25 per ton, both f.o.b.vessels at the 
mines. Charleston rock, ground, $1010.50 ex 
steamer at New York. Our Charleston, S. C., corre- 
spoudent reports shipments of phosphate rock from 
that port during February as follows: 

TO DOMESTIC PORTS. 
1889. 1888. 1887. 

Crude, tons 

During February, 1889, no shipments were made to 
foreign ‘ports. Uf the domestic shipments given above, 
New York received direct 1190 tons crude and 670 
tons ground. 
The imports of phosphates, crude or native, for 

fertilizing purposes, as given by the Bureau of Statis- 
tics, during January, 1889, aggregated 5598 tons 
against 65 21 tons in anuary, 1888. 

Muriate of Potash.—During the past week the 
official prices have been sustained, but within a day 
or two itisex ected that the syndicate will reduce 
its rates. Oo Wednesday of this week, according to 
cablegrams just received, the River Elbe was opened 
for navigation, and as this will reduce the cost at 
point of shipment, prices should be a little easier here. 
This week’s prices have ranged from 1°824,@1°90c. 
on the spot, according to quantity, and 1°8244@1°85c. 
to arrive. 
Double manure salts are quiet, at 1°20c.on the spot, 

basis of 48 per cent potash. a ee ee a cea ee grade sulphate of 
— basis 90 per cent, is held at 2 35c. spot, and 
50c. for futures. Readers unacquainted with the 

cueation may be surprised at a lower quotation for 
spot than tor futures, The reason for this is that 
2 50c. is the price now fixed by the svndicate, while 
the lot- now on the spot were purchased by local deul- 
ers before the syndicate raised its prices. 

Kainit can be bad in small lots on the spot at $10@ 
$10 50. Futtires are quoted at $9.75. 

Brimstone is weaker than at the date of our last 
report. One firm reportsa sale of 100 tons of best | T 
unmixed seconds on the spot as low as $20. Theusual 
range is $20 25@$20.50. 

Nitrate of soda is quoted at 2 35@2°40c. spot, ano 
2°15@2 27¢c. for futures, according to location. 

* A Salt Trust Forming.—The salt producers are, it is 
thought, trying to torm a salt trust, although they are 
so secretive that nothing definite can be learned by the 
public. 
Association helda secret meeting at Easc Saginaw, and 
on the 13th inst. were again in session in that city in 
consultation with E. F. Burger, of New York. Mr. 
Bureer is said to represent the Kastern salt men, and 
has brought a proposition with him regarding prices, 
which is now being discussed. 

Liverpool, March 2. 

{From our Special Correspondents. ] 

Chemicats.—Messrs. J. P. Brunner & Co. write 
us as follows: The depression in heavy chemicals still 
continues, and at the moment there does not seem 
much prospect of an early improvement. Soda Ash 
—There area few orders coming to hand, but no ac- 
tivity in the demand. Prices ate fairly steady, how 
ever, as most makers have litile to sell for prompt 
delivery. We quote spot prices as follows: Caustic 
ash, 48 per cent, 1d. to lfyd.; high test, 1d.to 1)yd. 
Carbonated ash, 48 per ceut, id. to 1yyd.; bigh test, 
ld. to 174d. Soda crystals are devoid of animation. 
and quotations range from £2 8s. 9d to £2 12s 6d.. 
accoiding to quantity and brand. Caustic soda still 
tends downwards, and re-sales of 70 per cent have 
been made as Jow as £6 10s., although only in isolated 
cases, as Is. 3d. to 2s. 6d. advance on this figure has 
been paid. A very fair business has been done at these 
figures, but the second- band lots are not yet all cleared 
out. 
Makers are less firm, and quote from £6 12s. 6d. to 

£6 15s. for 70 per cent. Sixty per cent is scarce, and 
held for £5 15s. to £5 17s. 6d., with business done at 
tbe lower figure. Seventy- four per cent we quote £7 
3s. 9d. to £7 5s. Seventy-six. per cent firm, at £8 
10s. Bleaching powder is very flat, and orders being 
scarce, prices have declined. Nominal quotations are 
£7 7s. 6d. to £7 10s., while some re-sale parcels have 
changed havds at a shade under the lower figure. 
Chlorate of potash is also very dull, and 5 to 514d. are 
nearest values for early delivery. Bicar bonate ot 
soda firm, at £4 12s. 6d. to £4 15s. per ton for one 
cwt. kegs, according to brand and quantity. Su- 
phate of ammonia has declined to £11 16s. 3d. to £11 
17s. 6d. for good gray 24 per cent in single bags, and 
buyers holding off looking for still lower prices. 

BUILDING MATERIAL MARKET. 

New York, Friday Evening, March 15. 
The project of consolidating the Building Material 

and the Mechanics and ‘fraders’ Exchanges has been 
settled for a time at least. Ata meeting of the mem 
bers of the former exchange on Tuesday last, out of 
215 votes cast, 108 were in favor ol and 107 were 
against consolidation. The result wasso close that the 
matter will probably be dropped for the present. The 
majority in favor of the scheme is not large enough to 
warrant any further action. 
Bricks.—Sprisg was ushered in several weeks too 

early for the comfort of the river brickmakers. Tbe 
opening of the Hudson River last week has produced 
a weak and unsettled feeling. Out of the four cargoes 
which arrived Jast week only three were sold; but 
with an inexplicable lack of foresight, the makers per- 
sisted in loading steadily, and nine barges arrived 
from Haverstraw on Wednesday, and by this time a 
much larger number has probably arrived. In the 
early part of the week receivers stuck to the $8.00 
quotation, but $7.75 would probably command a very 
fair quality to-day. Long Islands are at $8 00. 
Lime is still scarce and there is little aifficulty 

selling all arrivals. 
From the report of Bureau of Statistics, issued this 

week, we glean the following interesting facts: 
The imports of cement during January, 1889, ag- 
regated 47,394 barrels, against 164,165 barrels. in 
Smeny. 1888. This large decrease in our importations 
would indicate that the conservative policy which im- 
porters profess for this year is bemg adhered to. 

Imports of clays of all kinds in January were 
slightly in excess of last year at the same time. 
Imports of marble and stone during Januarv were 

siieed at $97.761, against a total valuation of $59,761 
in January, 1888. 
Lime and cement were exported during J apuary to 

the extent of 14,068 barrels. as compared with 4720 
barrels during the same period m 1888. 

Roofing slate exports during January were valued 
at $10,548, Exports during the seven months ending 
January 8lst amounted to $72 781 against $41,263 
for the corresponding period one year ago. Thisiarge 
merease in our exports of slate has occasioned consid- 
erable comment. The exports for the calendar year 
ae were nearly twice as large as in 1887, amount- 

to 4,295,858 pieces from New York alone. 
tisa noteworthy fact that the principal demand 

has come from Australia and New Zealand, these two 
colonies contributing nearly the entire increase last 

On the 9th inst. the Michigan Salt Producers’ | T 

Marcu 16, 
se a a a ed 

year, In view of the ENGINEERING AND MINING 
JOURNAL'S repeated recommendatious to our export- 
ers to study these colonial markets, these figuies are 
particularly gratifying. 
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Horsford’s Acid Phosphate, 
Useful in all forms of Dyspepsia. 

DIVIOENDS. 

SPEN MINING AND SMELTING COM. 
PANY, No. 44 Wall erent, 

ORK, March 11, 1889. 
Dividend No. 5 of TWENTY" CEN TS PER SHARE has 

this day been declared on the stock of this company 
(209,000 shares), payable at the office of the company on 
and after the 15th day of March, to stockholders of 
record. The transfer-books will be closed on W ednesday, 
March 13th, at three o’clock P.M., and reopened on 
Monday, March 18th, at nine ¢ clock A.M. 

J. L. TILTON, Secretary. 

MINING COMPANY, 23 

NEw YorKE, March 11, 1889. 
Dividend No. 25, of TWENTY CENTS per share, 

($100,000) will be payable at the office of the Treasurer of 
the Company, 145 Griswold street, Detroit, Mich., on 
and after April 2. Transfer-books will be closed March 
21, at 3 o’clock P. M., and re-open April 5, 10 o’clock A. M. 
Checks will be mailed to Stockholders as usual. If 

any chan nge | in address, notify JOHN M. NICOL, Treas- 
urer, 145 Griswold street. Detroit, Mich. 

HOMER A. HOIT, 
Assistant Secretary. 

TE IOS LLL ALI SADIE IIE EE SI ESE IE I NA BRE 

ESK ROOM TO RENT in office down town, 
suitable for Mining Engineer or Architect, with 

use of drafting room. Address J. F. C., care of ENGIN- 
EERING AND MINING JOURNAL. 

FIRM IN GERMANY WISHES CON: 

nections with firms which furnish mines with safety 
lamps. Address H. K., No. 50, 

Care R. Mosse, 
Dortmund, Germany. 

ae ea al 

A N OLD ESTABLISHED ENGLISH LIGOT- 
ing company in London having first-class repre- 

sentatives throughout the United Kingdom, and facili- 
ties for introducing immediately any genuine improve- 
ment connected with gas or oil lighting, heating, gas 
fittings or oe is pt to treat with parties ha 
such invent with a view to ating ING, a sole agency. 
Send full particulars to LIGH 

104 Regency Street. Londen, Ss. W, 

RON SiLVER 
BROAD STREET, 


