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estimated that this will require thirty million gallons of water, which will 
be furnished by two Cameron pumps with 18-inch steam-cylinders, 12- 
inch water-cylinders, 16-inch stroke, 8-inch suction, and 6-inch discharge- 
pipes, with a head of 25 feet in a distance of 3600. The water supply will 

be obtained from the creek, which will be dammed. Gangs of drillers 
from Bradford County have arrived at Pocahontas, who have contracted 
to drill in 15 days three holes, 300, 250, and 200 feet deep respectively, to 
reach the head of the gangways. Through these holes, the water is to be 
pumped into the mine. y 

The Pocahontas explosion has been the first evidence, so far as we 
know, of the presence of fire-damp in the mines of that district or of 

those in West Virginia. Together with the recent Colorado calamity, it 
is a terrible warning to the operators of the many newly-opened collieries 
of the South and the far West. 

A curious scene occurred at Pocahontas at a meeting of the miners. A 
motion had been carried without a dissenting voice to request the officers 
to open the mine and begin a search for the bodies, which, being refused, 
led to some wild talk; when a colored man rose and made a speech that 
is reported as follows: 

- 
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‘** Suppose we opened*that mine now, would any of you men go inte it?’ He 
paused fora reply, and, not receiving one, continued: ‘ Not one of you would 
dare to doit. You know no man could live in there five minutes. Now, I don’t 
know nothin’ about how to put out that fire. The company says we can smother 
it by stopping up the drifts. If any body knows a better way to put out the fire, 
let him tell us. But until that fire is out, we can’t go into that mine, and we 
might as well take the company’s word for it as not. This is no fun for them, 
ceither. It costs them heaps of money, and we ought to allow that they are just 
as willin’ to put out the fire as we are.’ 

‘*This plain speech made a favorable impression on some, and the officers of 
the meeting, being cool, sensible men, embraced the opportunity to adjourn.” 

It is nearly a year since Lake copper took a sudden downward 
plunge, and the reports now coming in rapidly show what busi- 
ness the leading companies did in 1883. To a certain extent, it will 
be possible to arrive at an opinion whether, and to what extent, 
the great enterprises on the Lake are capable of facing the competition 
of the world. In this discussion, it will be necessary to exclude entirely 

the great Calumet & Hecla Company, which produces approximately 
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one million pounds, turning out together over twenty-one millions of 

pounds. The Quincy mine, a review of whose annual report we published 
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ing, and cost of marketing, was $279,921.44, or 15°98 cents per pound. 

The Allouez has therefore lost money in 1883, in spite of the fact that the 
net working expenses per ton of rock mined have been reduced from 
$2°2426 in 1882 to $1°9951 in 1883, the yield of the rock mined having 

been respectively 0°746 and 0°725 per cent of copper only. The directors 
of- the company have naturally taken the only step possible under the 
circumstances looking to a reduction of the cost, that of increasing the 
facilities for production, and an assessment of $40,000 has been c led for 
to enlarge the capacity of the stamp-mill by one half and provide for facili- 
ties to increase the output of the mine. It is accordingly putting in a 

third Ball head.. The Pewabic, the weakest of the larger companies, sold 

during the year 1888 1,289,740 pounds of -copper at an average price 

of 15°912 cents, realizing $197,262.86. The agent reports the cost 

of openings, $51,179.85, the cost of stoping $40,774.68, and the 

cost of treating 57,677 tons of rock stamped at $52,980.60, a 

FRoM abroad, comes the news that an American now residing there has 
succeeded in perfecting a contrivance that is apparently destined to 
widely extend the sphere of usefulness of water-gas. He fits an ordinary 
fish-tail burner with a refractory attachment, made luminous by the 
combustion of ordinary non-carbureted water-gas, and has found, by a 
series of carefully conducted photometrical observations, that the water- 
gas will give 1°8 times the light of coal-gas in the same kind of 

burner and for the same volume. It is likely, therefore, that in the future 
water-gas will be distributed for fuel and for lighting purposes simulta- 
neously, 

- WE understand that it has been decided to flood the mine at Pocahontas, 
Virginia, at which the terrible explosion occurred a few days ago, © It is 
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total of $144,934.63. The agent’s drafts were $240,060.53, and 
$19,199.53 were expended for smelting and freight, and $6863.74 for 
brokerages, copper expenses, etc. At the annual meeting this week, it 
was decided to sell the property for not less than $50,000, and reorganize 
under the laws of Michigan. The Huron produced, in 1888, 720,213 
pounds of copper from 1°74 per cent rock, at a total expense of $226,888.98, 
much of which we presume is due to construction account. The 
mine is equipped with a second head of stamps, and it is believed 
that, with a yield of from 125 to 130 tons per month, it can live at 

present prices. The reports of the younger companies, such as the 
Conglomerate, Wolverine, Peninsula, and Belt, are not at hand; but 

they have become or are just about to become large producers, and even 
should their expectations not be realized, the heavy outlay of capital in 
their equipment will probably make them heavy producers for years. 

Generally speaking, the indications are, that the hard times of low 
prices are causing a substantial reduction in the cost of production of 
Lake Superior mines, and that their effect will be presumably rather an 
increase than adecline in the aggregate product. Any rise in values, 
which the first improvement in business must bring with it, would find 
the Lake copper mining companies splendidly equipped, and in a position 
to add largely to their net revenues. 
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The Use of Niter in Crucible Assays. 

EpItoR ENGINEERING AND MINING JOURNAL : 
Sm: At my request, a number of experiments have been made by Mr. 

C. L. Hall, with the object of comparing the results of the assay of highly 
sulphurous ores—Iist, by the ordinary method of roasting; and 2d, by 
the addition of sufficient niter to give a lead button of convenient size for 
cupellation. In every case, the use of niter gave results equal to those 
yielded by the roasting method ; and with a little care, it was found easy to 
avoid loss from boiling over of the charge. In fact, when the ordinary 
charges and crucibles of the usual size are employed, this tendency to 
puffing up does not seem to be a serious obstacle. 
As an extreme case, comparative assays were made of a sample of Frue 

vanner concentrates, consisting almost entirely of sulphides, which 
required the addition of 48 grams of niter for one assay ton of ore to bring 
the lead button down to 20 grams. A large sample of the ore was also 
treated by roasting in an iron pan, weighed, assayed, and the results cal- 
culated for raw ore. A third sample was roasted in quantities of one 
assay ton in small roasting dishes placed in the muffle, then transferred 
to crucibles and assayed as usual. The three methods gave the following 
results in ounces per ton : 

Silver. Gold. 
1. Niter (48 grams) 50°2-49'2 10°50-10°55 
2. Roasted i ; 10°37-10°41 

10°70-10°60 

These results show that perfectly satisfactory results may be obtained 
by the use of niter ; and in view of the labor and close attention, as well as 
the risk of mechanical loss which roasting involves, the former method is 
certainly preferable where a large number of assays of highly sulphurous 
ores are to be made. The presence of arsenic and antimony would prob- 
ably introduce sources of error; but these can be immediately detected 
with the blow-pipe, and the method of assay chosen accordingly. Very 
truly yours, SPENCER B. NEWBURY, 

Asst. Prof. General Chemistry. 

Assay LABORATORY, CORNELL UNIVERSITY, March 22. 

THE PoETSCH SysTEM.—This system of freezing quicksand prelimi- 
nary tosinking through it is on trial on a large scale at the Max col- 
liery Michalkowitz, Upper Silesia. The shaft is 23 feet square, and struck 
uicksand at a depth of 213 feet. By piling, it was put down 33 feet into 

the quicksand ; but it proved impossible to continue the work, as almost 
the entire section of the shaft was filled with timber, so that there was 
hardly room for the two sinking pumps. Now the tubes have been got 
ipto place, and the seeeten has begun, and it is expected that in 
a short time the work of sinking can be commenced. 

THE NATIONAL CABLE RAILROAD ComPANy.—A descriptive pamphlet has 
been issued by the National Cable Railroad Company, of this city, of which 
William P. Shinn is President, C. A. Andrews, Vice-President, and James 
Gamble, General Manager. The company. which was organized for the 
pu of introducing the Hallidie cable railroad system, has a capital 
of $2,500,000. divided into 50,000 shares. The pamphlet contains an 
ounce by George Harding and J. R. Bennett on the validity of the 

lidie patents ; a full description of the cable system as carried out in 
San Francisco and Chicago ; a very interesting report by the Committee 
on Power, presented before the Chi meeting of the American Street 
Railroad Association, with the discussion following it ; a statement of the 
comparative cost of constructing and operating cable and horse rail- 
roads at San Francisco; an opinion by Prof. E. T. Cox, late State Geolo- 
gist od oe. and he ee by Gen. a L. Viele, ee sogineee 
of the Transit Commission, on practical workings of the cable 

MARcH 29,1884, 

GEOLOGICO-GEOGRAPHICAL DISTRIBUTION OF THE IRON ORES OF ‘THE 
EASTERN UNITED STATES,* 

By John ©. Smock, New Brunswick, N. J. 

(Concluded from page 218.) 

Leaving the Appalachian region, two world-famous iron ore districts 
in the West are of the Huronian period. The Iron Mountain, Pilot 
Knob, and other neighboring deposits in Southeast Missouri occur in 
a ae tl rocks. These immense deposits supply nearly all the iron manu- 
acturing which centers at St. Louis. The product of this group of mines 

is about 300,000 tons annually. 
The other Western district is that of Marquette and the Menominee 

region in Michigan. Here magnetic and specular iron ores, with limon- 
ites in some localities, occur in thick lenticular masses, lying between 
greenstones and quartzites. The production of these ranges in 1882 
amounted to 3,543,313 gross tons. Of this amount, 276,617 tons came 
from two mines south of the Menominee River and in Florence County, 
Wis. The rapid development of these iron ore regions is one of the won- 
ders in the history of mining. In the Penokie range in Wisconsin, from 
Lake Gogebic to Lake Numakagon. magnetites and manganiferous 
specular ores in quartzites are developing. On account of their excellent 
quality, they promise well. 
West of Lake Superior, the Vermilion iron range in Minnesota is 

opening to market by the construction of railroads, and the deposits are 
said to be very promising. The ore is a hard, specular variety. Farther 
to the north, on the Mesabic range, magnetite occurs with trap-rock and 
gabbro. Its associations, similar to that of the Penokie range in some 
respects, may be indicative of a like age. It is interesting as being the 
westernmost extension of the ores of this class in our Eastern and Cen- 
tral States. 

This extraordinary development of the Huronian ores in the West and 
the large production of the Laurentian districts in the East are note- 
worthy. Specular ores mark the former; magnetites the latter. Com- 
prehended by Archzean time, the great wealth of iron ore in these two 
geological periods is another index of its great length, probably equal to 
the combined periods of all the succeeding geological ages. Of the total 
product of iron ore for 1882 as estimated (from the statistics of iron 
manufacture) at 8,500,000 tons, at least 5,500,000 tons, or 65 per cent, 
came from the mines and mining districts of Laurentian and Huronian 
periods or of Archean time. 
Lower Silurian.—The classification of iron ores according to their geo- 

logical horizon is attended with uncertainty in the case of many locali- 
ties and outcrops. And in no other is there more doubt and difficulty 
than in the Lower Silurian or Siluro-Cambrian horizon. The ores which 
belong in it are mostly brown hematites or limonites. They appear to 
be the result of alteration, by oxidation and hydration, of other com- 
pounds of iron ; and in many places, apparently, this change has been 
subsequent to the upheaval and solidification of the inclosing strata. It 
should also be stated that some of the deposits referred to the Lower Silu- 
rian may be of a much more recent age. The doubts respecting the true 
geological place of metamorphic strata assigned to the Lower Silurian 
affect the iron ores in them also. 
Returning to the northeast and spe asouthwest and west-north- 

west course, as outlined by the rocks of the Archean islands of the early 
continent, the only beds of iron ore which we encounter in Maine that 
may be Lower Silurian are the extensive ones of red hematite, in calcif- 
erous slate, in Aroostook County. In Vermont and New Hampshire, 
there are no ores which are worked largely, unless it be the limonite of 
Bennington and Rutland counties. They are found in the metamor- 
hosed or altered Lower Silurian limestones. The magnetic ore of 
rnardston, in Massachusetts, has been referred to this horizon. It is of 

comparatively little economic importance. 
The limonites of Berkshire County, Mass., of Litchfield County, Conn., 

and those of Columbia and Dutchess counties in New York, form a pro- 
ductive group, in which are the famous Salisbury and Amenia beds. 
They are found lying in somewhat irregularly shaped deposits between 
white limestone and talcose slate (Mather), and belong to the Lower 
Silurian. The existence of carbonate of iron in some of the deeper 
workings in these mines indicates that mineral as the source of the 
hematites which crop out and form the mass of the ore as opened. 
This district produced in the census year abovt 220,000 tons of ore. 
Going southwest, the brown hematite deposits of the Great Valley 

from the Hudson to Alabama belong principally to the Lower Silurian. 
There are a few large mines in New Jersey which are worked at irregular 
intervals. In Pennsylvania, the numerous ore-banks in the Kittatinny 
Valley, from the Delaware to the Susquehanna ; the mines west of the 
Susquehanna in York, Cumberland, and Franklin counties; the more 
widely scattered deposits in the Kishcoquillas, Nittany, Sinking, 
Canoe, and Morrison Cove valleys of the central part of the State, are in 
it. Generally the ore occurs associated with magnesian limestone 
(Formation II. of Professor Rogers). Situated as these ore-deposits are, 
near the authracite coal-fields on the north and the semi-bituminous 
basins on the south, and yielding a large aggregate of excellent ore, they 
supply the Lehigh and the Schuylkill furnaces in part. No statistics of 
their production are accessible, bet it is estimated that a large. fraction 
of the Pennsylvania returns for iron ore is from them. 
The Maryland deposits of this geological horizon are worked in Wash- 

ington and Frederick counties, but not largely. 
Virginia, the Lower Silurian formations are rich in brown hema- 

tites, and numerous mines have been opened. Red hematite occurs in 
the lower slates of the Potsdam e in Warren, Augusta, Rockbridge, 
Botetourt, Bedford, Wythe, and Smythe counties. Brown hematites are 
found in the same horizon at man ints ‘in the Great Valley and 
oe the western foot-of the Blue Ridge. They occur in the magne- 

sian limestone also. These valley ores are the basis of a growing iron- 
making industry. 

The Great Valley crossing Tennessee is known as the Valley of East Ten- 
nessee. It abounds in iron ore, and constitutes the eastern iron ore region 
of the State. The limonite is in banks or deposits in a matrix of clay, 
sand, chert, and débris of disintegrated rocks of the Knox group (Pots- 
= aalenea ta thiaea ok Becta ith tet AME ed Lat AE on hea imate narrate tinmberainas 
Sek VRE ets ot the Roanoke Mecting of the American. Institute of Mining Engineers, 
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dam) and mostly in the Knox dolomite. Many localities in all the coun-| counties. Extensive beds in the Oriskany and Upper Helderberg for- 
ties from the Virginia line to Georgia have been opened. 
the Knox sandstone in Carter County, and at several localities in Sullivan 
County, is worked. It occurs in the Nashville series also (Trenton epoch), 
in Maury, Davidson, and Campbell counties, and is largely used at Chat- 

nooga. 
“"Feeestension of the valley into Alabama is there distinguished for its 
wealth in iron ore ; and in the Coosa Valley, ore-banks opened at the top 
of the dolomitic limestone at intervals from near Columbiana, in Shelby 
County, northeast to the Georgia line, are supplying several furnaces ; 
in the Cahaba Valley from near Centerville, in Bibb County, to Gadsden 
in Etowah County ; in Roup and Jon¢s’s valleys, many mines opened in 
Bibb and Tuscaloosa counties; in Murfrees Valley; in Willis Valley, 
several mines; Brown’s Valley, no openings worked. Oolitic red hema- 
tite just below the Trenton limestone is traced from Pratt’s Ferry, Bibb 
County, nearly to Birmingham. Theimportance of these ores in so close 
proximity to coals of the Cahaba and Coosa fields is rapidly becoming 
appreciated. ae 7 

The only Lower Silurian ores in North Carolina are in the southwest 
corner of the State, in Cherokee County; but they are too far from 
transportation lines to be valuable at present, and are not much opened. 

In Georgia, the Silurian formations, which crop out in the extreme 
northwestern counties of the State, are in places highly metamorphosed, 
and red hematites are found with some of these rocks. Brown hema- 
tites also are known, but these are not yet much worked. 

In consequence of the great extent of the Lower Silurian outcrop in 
Missouri, there are many localities in the central and southeast regions 
of that State where hematites are mined. Red hematites occur in the 
second sands‘one in Crawford, Phelps, and Dent counties, besides scat- 
tering banks in Franklin, Maries, Washington, Miller, Camden, Pulaski, 
and Shannon counties. Limonite is found in the southeast district in 
Saint Genevieve, Perry, and Cape Girardeau counties in small deposits. 
Richer and larger beds are known in Bollinger, Madison, Wayne, Iron, 
Butler, and Stoddard counties. They repose on the shales of the Upper 
Silurian and partly on the second magnesian limestone. 

In Wisconsin, in the Potsdam sandstone, red hematite and limonite 
are mined at Westfield and at Ironton in Sauk County, and at Cazenovia 
in Richland County. They supply local furnaces. 
As the Lower Silurian formations linked together and surrounded the 

Archean rocks, their iron ore localities are more widely scattered than 
those of the latter. The beds cr ore-deposits are distinguished for length 
of outcrop rather than thickness. And there are no such thick beds ag 
in the Laurentian areas. Another point of difference is the absence of 
magnetite and specular ore and the prevalence of limonite. It is so dis- 
tributed that it may be regarded as the characteristic iron ore of this 
period. The total thickness of the ore-beds as compared with that of the 
rock is inconsiderable. Although they occur in sedimentary forma- 
tions, the ores do not generally show any evidences of stratification, but 
are often irregularly shaped bodies which apparently fill cavities and 
hollows in the inclosing rock-matrix, and doubtless some of them are of 
more recent formation than the rocks about them. Others are altered 
carbonates which are interstratified with the limestone or other sedi- 
mentary rock. 

Upper Silurian.—The Upper Silurian age includes the Oneida, Medina, 
Clinton, Niagara, Onondaga, Lower Helderberg, and Oriskany groups of 
New York, and the Formations IV., V., and VI. of Professor Rogers's 
Pennsylvania series. Shales, sandstones, and limestones are the prevail- 
ing rocks. Excepting the Clinton and the Oriskany (to a limited extent 
only), this age was not so favorable to the formation of iron ore beds as 
the Lower Silurian. The Clinton, however, is characterized by its pecu- 
liar oolitic, red hematite, which follows its outcrops from New York 
almost uninterruptedly to Alabama. In the former State, this ore, 
known also as fossil ore, is mined at Verona, Westmoreland, New Hart- 
ford, and Clinton in Oneida County ; at Ontario in Wayne County ; and 
in Madison County. These mines supply local furnaces only. 
Following the Clinton southward into Pennsylvania, the a mines 

on the fossil ore are near Bloomsburg and Danville in Montour County, 
and Danville is the center of its consumption. Thence it is traceable 
through Northumberland, Snyder, Mifflin, Center, Juniata, Fulton, Hun- 
tingdon, and Bedford counties to the Maryland line. 

In Virginia, the Clinton is rich in ore, and mines are opened in it west 
of the Great Valley in Wythe, Giles, Bland; Tazewell, Russell, Scott, Lee. 
and Wise counties. 
The fossil or ‘‘ dyestone ore” of Tennessee occurs on the eastern border 

of the Cumberland table-land almost entirely across the State—160 miles 
—and to the Georgia line. The ore is largely employed in the Chat- 
tanooga iron district. In 1880, 71,657 tons of it were mined. 
The continuation of the dyestone ridges of Tennessee into Alabama 

exposes the ore interstratified with shales and sandstones on each side of 
the anticlinal Roup’s and Jones's valleys and in what are known as Red 
Mountain ridges. It is extensively mined at several points southwest of 
Birmingham ; also at Attala in Hills Valley. Gadsden, Round Mountain, 
and Gaylesville in the Coosa Valley. 

Fossil ore is reported in Lookout Mountain, in Dade County, and Iron 
Ridge, Walker County, in Northwest Georgia. 

In the Ohio Valley, this formation carries ore in Eastern Kentucky 
and Western Virginia, and a few localities in Ohio. In Kentucky, the 
Clinton ores are recognized in the Red River iron region, and there is an 
immense deposit in the Slate furnace ore-bank in Bath County. 
Excepting this locality, it is not extensively worked. 

In West Virginia, the fossil ore is known to occur in Mercer, Mon- 
roe, Greenbrier, Pendleton, Hardy, and Grant counties, and in some of 
these localities large bodies have been opened. 
_ The most important deposit of fossil ore in Ohio is at Sinking Springs, 
in Adams County. Itis known to existat Todd’s Ford, Clinton County, 
and near Zanesville, Muskingum County. 

In Wisconsin, there is an isolated distinctive outcrop of the fossil ore 
at Hubbard, in Dodge County. The beds here are of unusually great 
thickness and are extensively worked. 

Iron ore from the Lower Helderberg formation and from the Oriskany 
group are mined in Pennsylvania in Huntingdon, Blair, and Perry counties. 
these ores are limonite. The Oriskany in the Great Valley in Virginia 
has large deposits of brown hematite, particularly in Pulaski and Giles 

Hematite in | mations are opened in Point Lick Mountain, Rich ountain, and Nye’s 
Cove, in Tazewell County; in Clinch Mountain and Kent’s Ridge, in 
Russell County ; in Powell’s Mountain, Clinch Mountain, Fossi! and Big 
Ridges, in Scott County ; and at Bowling Green Forge, in Lee County. 
Some of the limonites in the central district of Missouri may be the 

equivalent of the Upper Silurian in age. 
While the limonite and red hematite both occur in the Upper Silurian, 

the most persistent ore-species is the variety which is named, from its 
geological horizon, the Clinton or fossil ore. 
Devonian.—The Devonian age in the eastern part of the country was 

marked by great accumulations of shales and sandstones. In the valley 
of the Upper Mississippi, there were limestones mainly, and there is a 
remarkable absence of iron ores. Iron is present in most of the rocks, 
giving them their color and to the formation its name of Old Red Sand- 
stone. -A single locality of clay iron ore is known in the Marcellus shale 
near Napanoch, Ulster County. In the Chemung group, fossil ores are 
mined in the northern part of Pennsylvania in Bradford, Tioga, and 
Lycoming counties. In the Yellow Creek District, in Blair County, and 
on the affluents of the Juniata in Juniata and Perry counties, the Marcel- 
lus shale carries ore (limonite). Carbonate ores are worked in Hunting- 
— Bedford, and Fulton counties in the Devonian (Formation VIII. of 
ogers). 
Sub-Carboniferous.—In Pennsylvania, in the shales and sandstones of 

Formations X. and XI. (Sub-Carboniferous), valuable beds of both limonite 
and carbonate oresare known. Inthe Mauch Chunk, red shale carbonates 
occur at Scranton ; at Ralston, Lycoming County ; in Clearfield, Cambria, 
Huntingdon, Somerset, and Fayette counties. 

One of the most productive districts of this age is the so-called anne 
Rock region of Kentucky and Ohio. The ores are both carbonates an 
limonites. In Kentucky, they are mined in Greenup, Boyd, Carter, and 
Lawrence counties, and in the northeast part of the State, from the Ohio 
River south to the southern part of Carter County. North of the Ohio 
River and in the southeastern counties of Ohio, carbonates are mined in 
Washington, Jefferson, Holmes, Summit, and other counties. They are 
used in the manufacture of charcoal iron, chiefly made in this region, 
near the mines. 

The Nolin River District, in Kentucky, also belongs to the Sub-Carbon- 
iferous horizon. The ores (carbonates and limonites) are known to occur 
in Edmondson, Grayson, Hart, Butler, and Muhlenberg counties, near 
the base of the Coal Measures, but they are largely undeveloped. In the 
Cumberland River iron region, in the western part of the State, limonite 
occurs in bodies of irregular shape on chert and in clay on the St. Louis 
or Sub-Carboniferous limestones. The deposits are of uncertain extent, 
but the aggregate of ore is immense and of excellent quality. 

In West Virginia, the Kanawha Valley is reported to have ores of this 
age, but as yet they are not much opened. 

Small and unimportant occurrences of siderite (or carbonate of iron) 
and of limonite are known in Indiana, Illinois, and Iowa. In Missouri, 
limonite ore-banks in the Upper Osage District lie upon the Sub-Carbon- 
iferous. 

In Arkansas, siderite is reported in Franklin, Pope, Washington, and 
Madison counties—all in the Seb-Ceseeniiaene 
- Carboniferous.—The ores of the Carboniferous age, like those of the 
preceding, Sub-Carboniferous, are mainly carbonate and limonite. The 
former are probably the. original and unaltered beds, while the latter 
appear to be altered outcrops. Generally the beds are somewhat concre- 
tionary in structure and thin, and interstratified with shaly strata. The 
more earthy variety of the carbonate is known as clay iron-stone. The 
Carboniferous iron ores are confined mainly to Pennsylvania, Ohio, West 
Virginia, and Kentucky. In Pennsylvania, the carbonate ore occurs in 
all the coal-basins. Brown hematites abound also, and particularly along 
the outcrop of the ‘‘ ferriferous limestone.” They are in the western part 
of Indiana County, in Northern Armstrong, in Clarion, Jefferson, Butler, 
Lawrence, and Beaver counties, and in large beds. Other localities which 
are worked are in Center, Clearfield, and the Coal Measures territory of 
the southwestern part of the State. No mines are worked in the anthracite 
coal-basins of the State. Black-band ore occurs in the coal measures at 
Pottsville and in the Snowshoe basin in Center County. 

In Maryland, siderite is reported in two or three localities, in the 
western part of the State, in Alleghany County. 

In West Virginia, there are workable beds of clay iron-stone in the 
Lower Coal Measures and lower barren measures at many localities, some 
of which are worked. Black-band ore occurs also in Wayne, Kanawha, 
Fayette, Nicholas, and Clay counties. . 

Next to Pennsylvania, the iron ores of Ohio which occur in this hori- 
zon are most extensively developed. The ores are limonite and clay iron- 
stone. They are opened in the eastern part of that State and in the Hock- 
ing Valley, between Monday Creek and Hocking River in Perry County ; 
at Bessemer in Athens County; also in Muskingum, Hocking, Vinton, 
Jackson, Scioto, and Lawrence counties. The black-band ore is mined 
in the Tuscarawas Valley and in Stark and Tuscarawas counties. _ 
The Hanging Rock region of Eastern Kentucky has some ores in the 

Lower Coal Measures, both carbonates and limonites and interstratified 
with the coal measures. 

In Southern Indiana, clay iron-stone occurs in thin beds, but none of 
them is worked, although in close proximity to the celebrated block-coal 
mines. 

Thin seams of carbonate of iron are found in the coal measures of 
Illinois, in Hardin, Schuyler, Crawford, Edwards, and Wayne counties. 
In Missouri, in the southwestern part of the State, brown hematite occurs 
in the coal measures. Other localities in the same horizon, but of car- 
bonate ores, are found in the central and north central districts. In 
Kansas, spathic ores are reported near Fort Scott: on the Neosho; and 
in the Marais des Cygnes coal measures. abn 

The type ore of the Carboniferous may be said to be siderite, or clay 
iron-stone, varying by oxidation and weathering to limonite, or, by an 
accession of carbonaceous or coaly matter, to black-band ore. In them- 
selves, these ores are neither so rich nor of so good quality as the older 
ores, geologically considered. And often the veds are thin, and in min- 
ing them much rock also must be raised. But they are so near to the fuel 
that they can be used with profit, and hence are the basis of the iron 
manufacturing of several districts in the Ohio Valley. 
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Triassic.—The Triassic rocks are noted for the amount of iron oxide 
distributed through the mass of thin strata. But with the single excep- 
tion of the black-band ore at Egypt in North Carolina, in the coal and 
shale series of the Deep River belt, no mines are opened in them. 

Cretaceous, Tertiary, Recent.—The Cretaceous and Tertiary formations 
contain numerous deposits of bog-ores and limonites, but some of them 
may belong to the Recent period, particularly the bog-ores. In Eastern 
Maryland, there are large beds which were formerly worked; in the 
counties bordering the Susquehanna, limonite beds occur with the clays 
of Cretaceous age. In Delaware, in New Castle County, there are exten- 
Sive deposits which are worked for local furnace supply. Throughout 
the Ailantic coast belt, the deposits of ore which may of the Tertiary 
age are numerous, but of little economic importance. The Western iron 
region of Tennessee is perhaps the most remarkable of these more recent 
groups of iron ore, as it forms a belt fifty miles wide crossing the west- 
ern counties of the State, and its ores are of excellent quality, and are 
continuously mined at a number of localities. They occur in irregular 
lumps and hollow concretions in a sandy matrix (the ‘‘ ore-region gravel” 
of Safford). The localities of bog-ore of Recent age are common almost 
everywhere, throughout the Atlantic coast border and in the Gulf 
a These ores are in process of accumulation and deposition 

ay. 

THE UTILIZATION OF BASIC CINDER. 

At Schalke and at Stolberg, Germany, works have just been started to 
manufacture phosphoric acid from the slag obtained in the basic Bes- 
semer process. This cinder, of course, varies in composition, according 
to the character of the pig and the basic additions used. The contents 
of phosphoric acid fluctuate between 15°5 and 20 per cent, silica vary- 
ing from 6 to 11 per cent, and the lime averaging 50 percent. The 
following are analyses of the basic cinder from some of the German 
works : 

Phosphoric acid 16 79 7 19°20 
Silica 735 7°20 
Lime 6: 53" 49° 
Magnesia "He 2°50 
Oxide of iron 3 . : 

‘ “0 
Protoxide of manganese........ ......... : ‘ "2 
Sulphide of Jime ‘ 6 9) 

DA esa caseau cs inetorwseniee 99:53 98°16 
Many efforts have been made to utilize this cinder; but generally, 

chemists have either made the mistake of attempting to work 
with excessive quantities of acid, or with acid of too high a 
degree of concentration. With the latter, the silica is obtained 
in a form that prevents filtering. Prof. C. Scheibler, of Berlin, 
has endeavored to overcome the difficulties hitherto attending such 
work, modifying the process in such a manner that only the phosphates 
and the silicates, and small quantities of metallic oxides, are dissolved. 
This redu-es the consumption of acid toa minimum, and the pho-phoric 
acid may be precipitated in a very convenient form. as basic phosphate 
of lime, while the metallic substances in the cinder, and a part of the 
other kases, remain behind. The greater part of the silica is extracted. 
In order to prevent the solution of protoxides of iron and manganese. 
Professor Scheibler first calcines the cinder in an oxidizing flame, 
and then he steams the roasted product. in order to render the 
work of pulverizing it easier. In the steaming process, the lime in the 
cinder slakes and tends to disintegrate it. The steamed and calcined 
cinder is then screened, and, if it is deemed expedient, the lime is 
extracted with water. The residue is treated with hydrochloric acid, 
the quantity being so chosen that only lime, magnesia. free and combined 
with silica and phosphoric acid, are dissolved, the concentration being 
such that one part by volume of 21 Baumé avid is diluted with from 10 to 
15 parts of water. In this way, theseparation of silicaina gelatinous form 
is usually avoided. The consumption of acid is from 1} to 14 liters per 
kilogram of cinder. The dissolving with the acid takes only a few min- 
utes, and the residue is then allowed to settle. The phosphoric acid is 
precipitated with milk of lime, the precipitate being gathered in filter- 
presses. Samples of the residue have yielded the following by analysis : 

Silica 
Phosphorie acid... 
Oxide of iron .. 

NN cc dita seus whewswine./ o<wins 
Lime. ; ‘ 
Magnesia... by ips ive: ieee see Sis ual ene 31:35 

The product is very suitable for the manufacture of superphosphate, 
because it does not require so heavy a consumption of sulphuric acid. 

STEEL VERSUS IRON GiRDERS.—Mr. C. L. Strobel, C.E., a widely 
known engineer. draws the following conclusions, in a paper read before 
the Engineers’ Society of Western Pennsylvania, entitled, ‘‘ Experiments 
on Steel and Iron Riveted Girders, and Remarks on the Tests Made by the 
Dutch Government” : 

1. Each of the steel girders showed a large increase in strength over 
the iron gird+r ; the soft steel girders proved 22 percent stronger, and the 
hard steel girders 66 per cent stronger. than the iron girder. 

2. The greater strength of the soft steel over the iron in the specimens 
was fully attained, and exceeded, in the girders. 

8. The hard steel girders did not show so large a percentage of greater 
strength over the iron girder as did this material in the specimen over 
the iron in the specimen. This may be accounted for as the result of 
punching the rivet-holes without reaming; for it was the girder with 
punched holes which gave way Pe the fracture of the tension flange, 
whereas the girder with reamed holes gave way in the compression 
flange, and probably would have stood more before fracture had taken 
plece in the tension flange. The latter girder did not appear to bear 
truly upon its supports, and it was probably this which caused it to fail 
in the top flange when it did. 

4. Punching rivet-toles without reaming did not produce any results 
other than an apparent loss of strength, #s compared with reamed holes. 

5. The strength of steel girders strained in the manner of these girders 
appears to be about the same for the two flanges, if they are made alike 
in section. 

Marcu 29, 1884. 

THEORIES ON THE FORMATION OF MINERAL VEINS.—III.* 

By Fridolin Sandberger. 

It is not my object to prove that there are sufficient quantities of 
baryta in monoclinic and, occasionally, in triclinic feldspars; that lime 
prevails in the latter, and, with magnesia, occurs in pyroxenes and horn- 
blendes ; and that there is enough fluorine in many varieties of mica, 
and occasionally in the hornblende of the older crystalline rocks, to fur- 
nish abundantly barytes, calcite, dolomite, and fluor-spar, while the 
silica from silicates must, and does, occur in great quantity. That has 
been fully explained by earlier work by Bischof and by myself.+ In 
order to form gangue, all that is necessary is the segregation of 
baryta and lime as carbonates, which are either deposited as such, or, 
ae precipitated by alkaline sulphates or chlorides, form barytes and 
uor-spar. 
There was hardly one among the large number of crystalline rocks 

which I haveformerly {| or more recently leached with distilled water 
either under ordinary or under higher pressure which did not contain 
soluble sulphates. After some experience,I feel justified in assuming 
their seat to be, especially in the case of the rocks of the Black Forest, 
certain inclosures of liquids in quartz. 

These salts, like chloride of sodium and liquid carbonic acid, have been 
inclosed in the crystalline rocks that they were solidifying, and are 
therefore as much primitive substances as the silicates and the quartz in 
them. They play an important part, not only in the formation of those 
sulphates, which, being soluble with difficulty, occur as gangue, but 
they attain a much greater importance even as intermediaries in 
the process of alteration of the oxides of the heavy and precious 
metals contained in the silicates into sulphides. As soon as 
there is present a sufficient quantity of organic substance, these 
salts, among which sulphate of soda predominates, are reduced to 
sulphides that alter all the heavy and precious metals into su)phides. 
In many mineral veins, organic substances are even now found in 
quantity, and in many experience has shown that the concentration of 
metallic compounds, the enrichment of the vein at certain points, is 
dependent upon their presence; for instance, at Braunsdorf, in the 
Erzgebirge, in the western part of the Schapbach vein, etc. Besides 
occurring in the form of sclid and liquid hydrocarbons, as in Derbyshire 
and California, organic substance is found in the form of anthracite and 
graphite at Schneeberg, Briunsdorf. Schapbach, etc., and most widely 
distributed in mineral veins in all parts of the world as the coloring con- 
stituent of fluor-spar, amethyst, and smoky quartz. It will probably be 
possible to trace it everywhere, except in those localities where it was 
present only in sufficient quantity to reduce the oxides of the metals to 
sulphides or arsenides,§ or where it was afterward destroyed completely 
by water containing atmospheric air, which penetrated into the gangue 
after its deposition. 

In the foregoing, I have purposely alluded to the formation of only such 
mineral veins as course through the same primitive rock and contain 
all the products of leaching action upon it, either in the form of a mixture 
or as layers of different age. This was done because it presented the 
simplest and therefore the clearest case, and because the largest number 
of mineral veins properly belong to this class. 

It is generally an easy matter to obtain from crystalline rocks fresh 
silicates, still possessing their entire contents of metals, and along with 
them the products of the gradual alteration of these metallic contents to 
sulphur compounds. Thus, I have often been able to study the separa- 
tion of sulphurets, first in the form of microscopic grains, then in the 
form of incrustations of cleavage planes and e:iges of pyroxene, horn- 
blende, and mica in diabase, augite, porphyry, basalt, propylite, granite, 
and gneiss. I have often been in a position to show, not only by 
microscopic but also by chemical means, that such sulphurets really do 
form at the expense of the metallic contents of the respective silicate. 
I succeeded best in the case of pyroxene and hornblende, but was 
succes-ful also with mica, for instance, in propylite from Schemnitz 
and granite from Baden. If the silicate is first suitably treated 
with acid, the sulphuret is dissolved, while pyroxene and _ horn- 
blende are attacked but little or not at all. If, then, the resid- 
uum of the silicate is fused with carbonate of soda and _ potassa, 
exactly the same metallic constituents are obtained in both solu- 
tions, provided sufficient quantities have been employed. This 
not only proves that the sulphuret has been formed at the expense of 
the silicate in which it occurs, but it shows also that the extraction of 
the metals does not take place at once, but gradually—a matter of great 
importance for the explanation of many phenomena observed in mineral 
veins, notably the reappearance of the same sulphuret at different peri- 
ods in its age. Naturally, the subject becomes more complicated when 
the same country-rock is repeatedly leached, and there is a concentration 
in the older veins of the products of the silicates more easily attacked, 
while the more recent veins contain those which are derived from sili- 
cates not so easily affected. This is the case in the Erzgebirge, and espe- 
cially in the vicinity of Freiberg. | The matter is still more complicated 
when the veins cross, at short intervals, different rocks, that being the 
case with some of the famous veins of Schneeberg in the Erzgebirge.4| 
Then the most exact chemical investigation of all the rocks cut by the 
veins becomes necessary, in order to arrive at any conclusion as to what 
substances each one has contributed to the filling of the veins. This 
undoubtedly causes a good deal of work ; but I am convinced that it will 
throw so much light upon the formation of these and similar veins that 
it would be amply repaid. . . 
Now there are not only mineral veins in crystalline rocks but also in 

* Translation of the first chapter of Untersuchungen tiber Erzgdinge. Wiesbaden : C. 
M. Kre del, Publisher. 1882. 

+ Berg- und Hiittenminn sche Zeitung, 1877, p. 377. 
+ Geologische Beschreibung der Gegend von Baden, p. 57. Geologische Beschreibung 

der Renchbider, pp. 21. 28. 32, etc. 
§ There are ore-deposits in which aggregations of sulphide of iron and sesqui-oxide and 

oxide occur, for instance, at Traversella, Klva. ete. In these, either the sulphates or the 
orzanic substance has been too small in quantity, so that only a part of the iron present 
could compine with sulphur. 

| Berg- und Hiittenmannische Zeitung, 1880, p. 31. 
ri 3 = Muller: Der Erzdistrikt von Schneeberg, in Von Cotta’s Gangstudien, iii., pp. 
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artly metamorphosed and unaltered sedimentary rocks, whether they 
ye siliceous, argillaceous, or calcareous. 
The ores of such veins may be derived from three sources. 

mineral veins which flowed into the sea, or finally in the concentration, 
under exceptionally favorable circumstances, of a very small percentage 
of metal in the sea-water.* It is certain that, in many cases, the 
metallic oxides of the residuum of, the original silicates accumulated in 
the sedimentary rocks had been altered to sulphurets, because it is likely 
that there were never missing in the sea-water of all geological periods 
the gypsum and decomposing organic matter necessary to effect this. 
But there are sedimentary rocks entirely free from sulphurets, and it is 
these which must be sought out to discover whence the main mass of 
the mineral veins in sedimentary formations have been derived. 

The group of phyllites and semi-crystalline argillaceous shales occupies 
an intermediate position, though these rocks are justly regarded as hav- 
ing undergone an alteration brought about by hydro-chemical means. 
According to my experience, the phyllites of the Erzgebirge and the 
Fichtelgebirge are not rich in metals, though it is possible always to 
detect them in larger quantities of rock, atter removing impregnations of 
sulphurets by nitric acid. In 20 grains of the dark gray phyllite of 
sehneeberg, I found arsenic, cobalt, and nickel; and in thesame quantity 
of Cambrian slate, resembling phyllite, from Goldkronach, I detected 
arsenic, antimony, and lead. The sericite slates of the Taunus range 
showed a good deal of @: ide of copper (from 0°05 to 0°U6 per cent), and the 
phyllites of the Alps a.id of America are probably much richer. 
With the exception of pure limestones, the stratified rocks of purely 

sedimentary origin consist partially or wholly of the detritus of older 
crytalline rocks, carried from its source a shorter or a greater distance, 
and being in a tiner state of division, according to the distance traversed 
before arriving at its point of re-deposit. The greater this distance 
and the finer, therefore, the detritus, the more difficult it becomes to 
ascertain the character of the original rock ; while, on the other hand, it 
is often quite easy, when the detritus is coarse, and.even when it is coarse- 
grained sandstone. Thus I have repeatedly been able to determine 
the origin of the rocks of the Carboniferous, the Rothliegende, and the 
Bunte Sandstein formations of the Northern Black Forest.+ The chemical 
and mineralogical composition, even in the former case, furnishes aid to 
ascertain the character of the original rock, with some show of proba- 
bility, though not with absolute certainty. ‘thus E. Herget t has made it 
very probable that the lower Devonian sandstones and shales which, in 
1847, I grouped under the name, since current, of spirifer sandstone, are 
the products of the attrition of a crystalline silicate rock having the 
character of the gray goeiss of the Erzgebirge; and I am convinced 
that similarly conscientious work would furnish valuable results for other 
localities also. 

It should not be expected that the entire origina] contents of the prim- 
itive rocks in metals, arsenic, antimony, etc., can be found in the rocks 
resulting from their attrition, and less so because they were probably 
rarely reduced to small particles and carried off in a fresh and undecom- 
posed state.§ On the contrary, they were derived from detritus partially 
leached and weathered. It is evident that arsenic, antimony, and the 
heavy and precious metals must be sought for chiefly in the argillaceous 
slates containing a good deal of mica, and that the work must be done 
with much greater quantities of material than are necessary for the 
pure segregated silicates of primitive rocks. Forchhammer | found a 
good deal of lead and some copper and zinc in one pound of 
rooting slate from Bangor, Wales; Frick and G. Bischof detected 
copper in many argillaceous shales of the spirifer sandstone 
group of Bendorf (from 0°13 to 0°30 per cent of oxide), Remagen, and 
Siegen, though they appear to have overlooked other elements on account 
of the small quantity ot the material examined. Bischof mentions a trace 
of lead only in the argillaceous shale of Lobenstein. He remarks finally : 
‘It appears, therefore, that it is possible to tind copper in every slate, if 
the trouble is only taken to neki it.” In reality, I found it in the 
slates in the vicinity of Holzappel, together with zinc, lead, arsenic, 
antimony, tin, cobalt, and nickel, and with the same elements in those 
of Ems which I choseas the typesof the country-rock of so many Rhenish 
mineral veins, so nearly identical in composition. I also discovered these 
elements in the Posidonomya slates of the Schulenberg, near Clausthal, 
in which, also, baryta could be very clearly proved. Titanic acid and 
phosphoric acid, which Herget observed in such rocks, made their appear- 
ance in all cases, generally in quite a large quantity, 30 grams or more 
of the rock being always <a On the other hand, it was possible 
to detect only arsenic, tin, and zinc in the Orthoceras shale of the Kénigs- 
berg mine at Diez. The carbonates first extracted from these rocks 
with acetic acid contained chiefly protoxide of iron, thus confirming 
Herget’s statements, and therefore the gangue in these rocks in the 
Rhenish slate formation is almost exclusively siderite and quartz, fluor- 
spar being always absent and barytes occurring only occasionally. 

These investigations were further extended to some of the more recent 
sedimentary rocks, and copper, cobalt, and arsenic were found in small 
quantities in the a of Aschaffenburg and Schapbach (the 
rocks being free from sulphurets), while copper and baryta were detected 
im many rocks of the Bunte Sandstein formation, for instance, at 
Wittichen, and Schapbach, in the Black Forest, and at Vormwald in the 
Spessart. Baryta has long been known to exist in the Bunte Sandstein 
of Gottingen, partly as a silicate and partly as a carbonate—a strong 
proof that there are in those rocks the detritus of feldspar, or possibly 
mica Containing baryta, from which that compound has been separated 
= eee aaa ee re loc 
ae The latter probably hardly suffices for more than local deposits of small quantities 

ore, as, for instance, the galena in the anhydride of Berchtesgaden and copper pyrites beac aud realgar in the anhydride of Hall in the Tyrol. ‘ eologische Beschreibung der Gegend von Kaden, pp. 26, 46. Geologische Beschrei- ung der Renschbiider, pp. 8, 9. f j per Spiriferen Sandstein und seine Metamorphosen, 1863, p. 12. lievende pe nowever, does occur quite frequently, for instance, in rocks of the Roth- deposits, feanation and some sections of the Bunte Sandstein ; less frequently in Tertiar, stae ofthe Broa of lester Sasa neo sam Zau, a denweiler, etc., and in the Na une. i Poggendorff’s Aunalen, xcv., ; zy = . 70. Physische Chemische Geologie, 1st edition, p. 1900, 
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They may 
originate either in the partially decomposed residuum of the metalliferous 
silicates of the crystalline rocks that furnished the material for the 
sedimeutary rocks, or in solutions of the products of oxidation of earlier 

with the 

as a product of decomposition. Lead, copper, cobalt, and arsensic were 
found in the clays from different horizons of the lower gypsum group of 
the Keuper formation, and even in the ferriferous concretions of the 
Schilf sandstone. For the present, the investigation was not extended to 
the later sedimentary rocks. 
Forchhammer has examined the moraine deposits resulting from the 

disintegration of Scandinavian crystalline rocks by glaciers, and natu- 
rally has found the same elements which predominate in them. 
When passing to the investigation of marls and limestones, it is neces- 

sary to recall that, with them, as is the case with sedimentary rocks 
generally, the elements mentioned thus far may be present in two forms, 
as finely distributed sulphurets, soluble in nitric nail and aqua regia, or as 
silicates more or Jess decomposed. The latter form the products of the 
attrition of crystalline rocks, are not soluble in those acids, and are 
mechanically mixed with the carbonate of lime precipitated chemically. 
On various occasions, I examined the contents of metal in both forms 
in limestones containing more or less alumina. The results varied, 
because at times the greater amount of metal was found in the 
solution of the sulphurets, and sometimes in the residue dissolved 

aid of carbonate of soda and potassa. The latter 
was rich in lead and zinc, in the case of the marl of Raibl, 
in Carinthia, while those metals could not bedetected in the preliminary 
extract with acid. Similarly, the residuum of the Zechstein dolomite 
of the Kissingen bore-hole was richer in copper, tin, and arsenic; while 
both solutions contained about the same quantities of arsenic, copper, 
cobalt, and bismuth in the Zechstein dolomite of Grafenberg, near Feld- 
kahl, in the Spessart. Limestones from all the horizons of the Frar- 
conian Musrchelkalk formation contained lead. zinc, and copper, in 
largely predominating amount in the extract with acid, the residuum 
being very smail in quantity, These examples are quoted only to show 
that small mineral veins may be formed in fissures in argillaceous lime- 
stone, both by the accumulation of the products of the decomposition of 
the remains of primitive silicates, mixed with the lime, and by the sulphu- 
rets already contained in the rock as such. The latter was probably the 
case in many deposits in the Zechstein dolomite and copper slate. Insuch 
cases, true descension veins are formed, which may reach into the , 
rocks underlying the marl, which is the source of the ore, provided 
the fissures extend into them. It is worthy of notice that such veins 
are rich, and worth working on the outskirts of mountain chains 
that show many older veins in crystalline rocks—for instance, along 
the Hartz. As noted above, it can not be doubted that the products 
of leaching of such older mimeral veins have flowed to the ancient 
sea-coast, and have been reconverted into sulphurets by decaying 
organic matter. 

All that remains is to consider those mineral veins that cut through 
limestone and dolomite, and the filling of which does not appear to be 
accounted for by the small quantities of lead, zinc, and copper shown 
to exist in them as sulphurets or silicates. The occurrence of such 
veins has, until recently, been used as the chief argument aga:nst 
the general applicability of the leaching theory.* It would be 
valid as such, if the products of the leaching of one rock could 
not pass into the fissures of an adjoining country-rock and be deposited 
there. In reality, this is the case when rich veins occur in limestone, 
because they are generally found only there where crystalline rocks have 
broken through them. The ores are therefore not associated with the 
limestone, but with the eruptive rock in contact with it. 

The most important examples of such veins are found in South Amer- 
ica, for instance, at such partly famous localities as Argueros, Chanar- 
cillo, Caracoles, etc., but they are not wanting in Mexico (Tatatil |), Cali- 
fornia, and Derbyshire. The association of the limestcnes through which 
the veins course with the eruptive rocks is emphasized in all cases by 
observers, and in some of them there is a special reference to the relations 
between the ore-bodies and the eruptive rock. Knowing that generally 
eruptive rocks contain silicates holding the heavy and the precious metals, 
it will be possible to assume that the ores originated in the latter. Nat- 
urally the chemical investigation of both the eruptive rocks and of the 
limestones of such localities is very desirable, and I shall he happy to 
make it, if furnished with the necessary quantity of material. 
The same is the case with such Jimestones or dolomites as are in 

contact with crystalline slates, or are inclosed by them or covered by 
them, and which carry ores, particularly near the contact zone. When 
the limestone is not fissured, they concentra'e in the form of beds, as at 
Laurion, in Greece; when it is fissured, they are formed as veins, as at 
Schwaz. in Tyrol; or they aggregate in cavities in the limestone, as at 
Raibl. 
Those who desire to refute the Jeaching theory will find it necessary, 

after providing for purer material, to carry out chemical investigations 
extending over years. Nothing is to be gained by objections not resing 
upon chemical facts. All those who have impartially followed my work 
seem to agree on this point + 

THE MANUFACTURE OF 8TEEL DIRECTLY FROM THE ORE WITH 
STRONG FUEL-GAS. 

Dr. Charles J. Eames, of this city, says iu a little pamphlet just issued : 
Having been engaged for several months in testing the oe ana 
economy of the new direct steel process, known as the W. W. Chipman 
steel process, owned by the Graphite Steel and Iron Company, of New 
York, and during these tests having used. as fuel anthracite and bitu- 
minous coal, coke, and petroleum, tor melting the ore and converting it 
into steel, I was desirous to ascertain the efficacy of the pure water-gas, 
made under the Strong patents. My attention had been called to this 
process about one year ago, and I had experimented very sucvessfully 
with the gas on a working scale in the manufacture of glass, and had 
examined into the economy of the process sufficiently to satisfy me that 
the question was simply whether or not the gas would do the work ; if it 

* Stelzner, Jahrbuch fiir Mineralogie, 1*81, ii., p. 209. He speaks only in a general 
way of veins in * limestone,” while the objection could only refer to chemically pure 
limestones, which, so far as I know, have very rarely or never been observed in the 
country-rock of mineral veins. Such veins can not be used to support the ascension 
theory. 

t For instance, Von Groddeck, Lagerstiitten der Erze, pp. 323, 326, 341. Albr, Miller, 
Er Diezgiinge, p. 32. C. Vogt, Wiener Neue Freie Presse, December 16th, 1830, 



934 

would doit at all, I was satisfied that the cost was so low that it would 
do it cheaply enough to make a commercial success of the process. 

{t may not be out of place to say a few words here in regard to the 
Strong fuel-gas before going on to describe fully the Chipman process 
For making steel. 

In manufacturiog gas by the Strong process, atmospheric air is excluded 
from the generator during the time in which gas is made, and con- 
sequently the product consists almost entirely of combustible gas, which 
gives a very hot flame, and the products of combustion of which carry 
off so little heat that a regenerative apparatus such as is required with the 
Siemens gas becomes unnecessary. 

The composition of the gas so produced is singularly uniform. Thus, 
in the Proceedings of the British Steel and Iron Institute, in a paper 
read by Mr. W. 8S. Sutherland (reprinted in the ENGINEERING AND MINING 
JOURNAL, New York, July 14th, 1883), upon the Strong apparatus erected 
at Birmingham in England, and at Essen in Germany, we find that one 
ton of Staffordshire coal yielded 55,000 cubic feet of water-gas, having 
about the following composition : 

57 parts hydrogen and hydrocarbons. 
35 ‘* carbonic ox.de (CO). 
8 ‘“ carbonic acid (CU,) and nitrogen. 

100 

While the extreme range of the analyses of the gas made at Mount 
Vernon and Yonkers, New York, show : 

Hydrogen and hydrocarbons, from 53°5 to 56°77 per cent. 
Carbonic oxide, from 34°7 to 37°11 per cent. 
Carbonic acid and nitrogen, from 6°5 to 11 per cent. 

The American practice has yielded larger amounts of gas per ton of 
coal than has been obtained in Europe. The figures for long continuous 
periods show as high as 60,000 cubic feet per ton of 2240 pounds. . This is 
owing partly to more skillful management of the apparatus, and in part, 
perhaps, to more suitable coal. 

The Chipman process for making steel directly from the ore converts 
raw ores directly into steel without the use of ordinary fluxes, and 
depends upon the action of a plumbagoor graphite hearth, bottom, or 
crucible upon the melted ore. Une of the modes of carrying out this 
process is to put raw iron ore, without fluxes, into a plumbago crucible, 
plac: d in a crucible steel furnace constructed for this purpose. The ore 
is then melted, and remains in this condition for from two and a half to 
three hours, when it is poured into ingot molds. In working this way, 
the iron is reduced entirely at the cost of the plumbago of the crucible, 
and it is merely necessary to heat the furnace sufficiently ; the quality, 
purity, oxidizing or reducing action of the flame being without influ- 
ence. 
Another method, and one which especizlly interested me in connection 

with the Strong fuel-gas, is to form the hearth and bottom of a reverbera- 
tory furnace inio a bowl shape, with a mixture of about sixty parts ot 
plumbag: and forty parts of pulverized fire-brick, slightly n.oistened, 
which mixture forms the lining for the hearth or bottom of the furnace. 
The furnace having been previously heated to a high temperature, the 
iron ore, either in lumps or in small pieces, is introduced, is melted and 
allowed to remain in that condition about three hours, when itis tapped 
off at the bottom or side of the furnace, the steel being run into ingot 
molds and the slag upon the ground. In working in this way, part of 
the reduction of the iron is due to the plumbago bottom and part to the 
action of the gas, which, especially in the latter part of the operation, is 
kept slightiy in excess of the air. 
Experiments upon making steel by the above process with 

Strong fuel-gas were begun at the works of the Westchester Com- 
pany, Yonkers, New York, about June 2d. 1888, and continued 
until June 26th. About one hundred pounds in all of raw 
iron ore were used in the preliminary tests, a single ore being used 
in some cases, and a mixture of ores in others. All the tests gave satis- 
factory results. The final test was made on June 26th, 1883. The fur- 
nace hearth or bottom on which the iron ore was placed was lined to a 
depth of about four inches with a mixture of sixty-five parts plumbago 
and thirty-tive parts of pulverized fire-brick, moistened to about the con- 
sistency of clay. This mixture was placed on the bottom of the furnace 
and formed into a bowl shape, with the lowest part in the center and 
connected with a tapping-hole in the front of the furnace. After the 
furnace had been dried and heated, a charge of fifty pounds of hematite 
from Sharon, New York (see analysis), and fifty pounds of magnetite 
from Lake Champlain (see analysis), both in the form of lumps, were 
charged into the furnace, and a full head of fuel-gas, coming from a 
three-inch pipe to the burner, was turned on, and the gas burned at the 
rate of about 2500 cubic feet per hour. In about one hour, the ores 
melted, the furnace having reached a very high temperature, which con- 
dition was maintained for about three hours, when the charge was |* 
tapped off, resulting in the production of about twenty-seven pounds of 
steel. This steel has been hammered and forged into a surgical knife, a 
cold-chisel, and samples have also been polished and broken to show the 
fracture and grain. The analysis of this steel is given below, and the 
almost entire absence of phosphorus, in spite of the quantity contained 
in the Sharon hematite, indicates that this process eliminates that ele- 
ment to a great extent, and that, for mild steels at least, ore comparatively 
high in phosphorus can be used. 

Ihe Sharon hematite contains : 
SE cob ipsneb pines wes pesesuseecseve inenawns cae 47°667 per cent. 
SRO ELSA CCE SPRGREETKS Sheu. 3k Sb aaueaenkeoareke ‘274 ~ 

oh cas ec coG oc cose Russ se aaeae 455) eh eeu e 14) 

The Champlain magnetite contains : 
i wos le bainpa serie) wsoiee henselae 68°022 per cent. 

ECT 5555657 coc uaedbeh soeg rene vavchournbouaechh ee None. 
NR betun cubuiecist ts cue kacee Mec) Gaus: oss Spmrpaee “027 per cent. 

The steel made on June 26th, 1883, by Strong fuel-gas from these ores 
contains : 
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This steel is higher in carbon than would ordinarily be the case, owing 
to the fact that this charge was held in the furnace at a high tempera- 
ture, in order to test the durability of the plumbago surfaces. This 
grade of steel has a financial value of about five cents per pound in 
ingots. 

These experiments prove that steel can be made directly from the ore 
by the use of Strong fuel-gas. The economy over other fuels can only 
be estimated by continuous operation with quantities of from one to five 
tons or more of ore at each operation. Still, whether the crucible or 
open-hearth method is used, there is a large margin of profit. For instance, 
an ore containing only fifty per cent of metallic iron would require 
about 24 tons to produce one ton of strel, even assuming that as much as 
fifteen per cent of the iron were left in the slag, or 24 tons if twenty per 
cent were left in the slag. 
A fine grade of steel can be made from the separated sand ores of Long 

Island and elsewhere, in plumbago crucibles. Each crucible, holding 
about 60 pounds of this ore, produces about 32 pounds of a high-grade 
steel, having a commercial value of about 20 cents per pound. I have 
made several tons of this steel in this manner, using other fuels than 
water-gas. I do not see any reason to doubt that the Strong fuel-gas, 
even at the rate of 50 cents per thousand cubic feet charged by the 
Yonkers Company, would be far more economical than any other fuel 
in manufacturing steel of this grade, while a company making this 
steel, and generating the gas for its own use, would not have to charge 
the gas at one third of this price. A fine grade of concentrated ore from 
the Lake Champlain region can be obtained in larg» quantities at very 
reasonable prices. Two tons of this ore would produce, by the crucible 

eee one ton of the finest grade of steel, suitable for any uses in 
the arts. 
My observations and experiments with the Strong fuel-gas lead me to 

recommend that a furnace should be constructed under my patents, and 
according to my plans and specifications. capable of mel'ing and convert- 
ing ten tons of ore at acharge, or two furnaces of tive tons capacity each, 
for making steel directly from the ore by the process I have described. 
The furnaces for this work are construcied with movable bottoms, 

which facilitate the repairing of the plumbago lining, and permit the 
keeping of the furnace in constant operation. 

Mr. Eames estimates the cost of producing steel in a ten-ton fur- 
nace, allowing four hours for each melt, to be $38.87, while the cost in 
four twelve-crucible furnaces, allowing three hours for each melt, and 
65 pounds in each crucible, would be, with sand ore and separated ore 
14°91 cents. 

BRITISH IRON AND STEEL STATISTICS FOR 1883. 

The British Iron Trade Association has ascertained that the quantity of 
pig-iron made in the United Kingdom in 1883 has been 8,490,224 tons, 
which is a decrease of 3068 tons on the production of 1882. This is the 
first decrease of the production that has occurred since 1879, when the 
make ot pig-iron fell 290,566 tons below that of 1878. In 1880. however, 
the make rose to 1,712,899 tons, or 28°4 per cent, above that of 1879; in 
1~81. the make was 655.531 tons, or 8°4 per cent, in excess of that of 1880; 
and in 1882, the production was 115,928 tons, or 1°3 percent, above that of 
1881. Details are appended : 

‘ | | | 
Total preduction of} \Stock of pig-iron on} 

pig-iron in | Tucrease 
——_—_—___—__—_| Increase |;__———-—_--—_|_ cr de- 

NAME OF DISTRICT. ! | | crease on 
decrease Dec. 31, | Dec. 31, | Dec. 31, 

1883. 1882. | in 1883. 1883. 1882. 1582. 

' ceitiaceain aa heat? 

| | 
Tons. | Tons. Tons. | Tons. | Tons. Tons. 

RN os sxachndkaxscanson '2,760,740 2,688.650!+ 72,099) 253,105) %66,179/— 13,074 
ND ok ed ok8 id ece oak }1,129.000 1,126,000|+- 3,00! 835,002) 836,0U0;— 1.000 
West Cumberland(hematite)) 876,410/1,001.181|—124 771! 132.796; 142,5+2)— 9,786 
LancaSinire (hematite)......| 820.633) 7=2,.739|+ 37,894) 111,587) 48.200|+ 63,387 
Sh ae | $87,259) 883.205|4- 3,954, 66,608) 78.519|— 11,911 
North Wales................| 39,377 _48,713/— 9,336) 6,382) 3.740|+- 2.642 
South Staffordshire. ........ | 894,000; 392.443\— 4,443) 55.6.2 38,802 Tt 16, 198 
North S.affordshire......... | 285,357) 317,117)— 31,76) 52,495) = 47,523) 4,972 
OS | 236,578] 201,561/+ 35,017 13,184 60,218)-— 47,034 
Northamptonshire... ...... | 200,996) 192,115|4+ 8.881 31,892 18,720/+ 13.172 
West and South Yorkshire .| 284,810) 219,253/-- 5,557) 56,027 64.180\+ °1.847 
SEI 55 :5)55snbsesienes> | 371,664] 372.650\— 986, = 28,000 000 | — 10,000 
Nottingham & Leicestersh’e} 85,400 73.U85|— 12,315; 22,600, = 21,500)+- 500 

Se | 71.00 80.473|— 9,47 | 3,200 4,757|— 1,557 
Gloucestersh’e, Wiltshire,etc| 47,000} 48,000/— 1,000) 6,100) 4,200/+- 1,900 

DEE wasiceus qscacuweenet pr — 3,063) ene 20/+ 40,856 
| 

The condition of the blast-furnaces in the United Kingdom on January 
1st, 1884, is shown in the following table: 

DIstTRICT. 

In. Out. Total. 

South Staffordshire........ ...cseeceeeeeree seeeienee 39 77 116 
North Staffordghire........20 coccser 0 coe socccccces| 24 16 40 
NINES oo 50 UG icdcheus’ Sep sdenoniscess cabs eorad 7 17 24 
SS oe no hac beabcerts -inasecnanesrs 1 7° 7 41 158 
Yorkshire, West Riding...........° sscoes . ceccsees | 24—Ci«Y| 21 45 
Derbv, Notts, and Leicester........ ...c.seeceeeeeees | 40 18 58 
Northamptonshire..... ........-0+0 © cesses soeeees 17 9 26 
DT cu5 .-“sd6-shagunesewnvesssapsstansansen 17 3 20 
Lancashire and Cumberland..... ........+2eee8 sees 64 | 42 106 

ERR... <<cacccetncesheensen. on wewdnbes eK 1 ; 8 
Hants, Wilts, ard Somerset .........-0.seeeeee cone 2 6 8 

OEE, coc cuschshsesiesenen ss -00 ss shs0 eseeenes 4 6 10 

PDE. socevessverse¥:esebaseeds (‘Metuusakawthee 49 92 141 

SS eee ee >» | eelehee aes ewe 101 43 144 

Totals 

The dimished make of hematite in 1883 is shown alike in the reduced 
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imports of foreign ores into the United Kingdom in that year, in the| immersed in water contained in another boiler heated in the same 
decreased make of pig-ironin the districts of Cumberland and Lancashire, | furnace. This was used to supply the place of that lost by evaporation 
taking them together, and in the reduced production of Bessemer steel. | in the first. 
The imports of iron ore in 1883, aggregating 3,178,310 tons, were 104,186| At that time, chloride of calcium was comparatively dear, so that the 
tons less than the imports for the previous year. This corresponds | patent vould not be worked successfully, and was soon abandoned. 
roughly to a diminished make of hematite iron to the extent of 52,000} Very recently, this process has been taken up by MM. de la Tour and 
tons. In Lancashire and Cumberland together, the make of pig-iron in | Dubreuil, and put into practice by them with success. 
1883 has been 1,697,043 tons, or 86.877 tons under the make for the pre-| Chloride of calcium _is now very cheap, in consequence of the rapid 
vious year. These twoitems unitedly sh»w a decrease of 133,877 tons in | development of the soda industry (the ammonia process). It can be put 
the make of iron from hematite ores, the total of which for 1883 may be | down at the sulphur mines in Sicily at 9 francs per 100 kilos. 
put at 3,287,000 tons. The apparatus of MM. de la Tour and Dubreuil consists of two rectan- 

The total make of spiegeleisen and ferro-manganese in the United | gular tanks, holding about two cubic meters each (2 m. by 1°30 m. by *75 
Kingdom in 1883 was 179,500 tons,of which the following proportions|m.). The bottom of the tanks is inclined ;jth. They are placed in the 
were contributed by the districts named: South Wales, 71,200 tons ;|same furnace and heated alternately by the same fire, which is fed with 
North of England, 50,400 tons; North Wales, 23,300 tons; Cumberland | coke, lignite, or coal. The ore is placed in one of these tanks, in which 
and Lancashire, 27,455 tons; Sheffield, 7145 tons ; total, 179,500 tons. is also placed a solution of calcium chloride boiling at 120 degrees. Heat 

is then applied, the sulphur melts gradually, and is drawn off directly 
_ into molds by means of a spigot. 

THE EXTRACTION OF SULPHUR.* The whole operation lasts about two hours. The end is reached when 
the sulphur ceases to flow. The calcium chloride solution is then drawn 

Sulphur is found either in superficial deposits, the result of volcanic | off into the other tank previously charged with ore. Half of the liquid 
emanations, constituting the solfataras, or else at a considerable depth { flows through a communicating tube; the rest is received in a vat built 
underground, associated with calcareous and bituminous marls, gypsum. | in the ground. and is raised by a pump. The gangue is washed to regain 
celestite, etc., forming the sulphur mines, which are the most important | the salt which it has absorbed, and this dilute solution is used in filling 
sources of this material. the tanks as occasiondemands. The heat is then directed upon the second 

The principal mines are in Sicily and in continental Italy. tank, and the first is cleared and recharged. There is no interruption in the 
The ore is got out with picks, and is transported from the mine on the | work, and the heat from the fire is all utilized. The sulphur obtained 

backs of men. Its extrac'ion is effected by the partial combustion of the| contains only ‘1 per cent or ‘2 per cent of impurity, whereas that 
sulphur. This causes heat enough to fuse the remaining portion, which | obtain from the calcaroni contains from 2 per cent to 3 per cent. 
then flows into a hollow in the ground from which it is collected. In| There is left in the gangue but 4 per cent or 5 per cent of the sulphur 
Sicily, the sulphur is treated in a kiln, termed the calcaroni. Jt consists | originally contained in the fresh ore. 
of a wall inclosing an inclined circular area, on which the ore is placed.| In this treatment. certain ores are completely disintegrated, in conse- 
The heap is covered with a layer of spent material thick enough toj quence of the fusion of the sulpbur, which is then mixed with earthy 
keep the combustion from proceeding too rapidly, and spaces are left} matter. M\. de la Tour and Dubreuil, in order to overcome this great 
here and there for the insertion of fagots of wood. The calcarone| inconvenience, were compelled to change completely the plan of their 
ready, the fagots are lighted, and the access of air so regulated as to| apparatus. The new plan which they adop ed is applicable to the treat- 
avoid active combustion and too high a temperature. After the opera | ment of ores of all kinds. 
tion has been in progress a certain length of time, the operatives begin| The tanks are bui't horizontal, and are divided longitudinally through 
collecting the sulphur, and continue it until the ore is exhausted. In this | the center by a gu ter with inclined sides, which collects the sulphur, 
operation, considerable quantities of sulphur dioxide are produced, and | and from which it is drawn. On its two sides, iron gratings are built 
in mengnenee of the ditticulty of regulating the draught, much sulphur | vertically to keep the ore from falling into it. These gratings are-made 
is wasted. Great damage is caused to the surrounding country, and any |of bars of sheet-iron 2 mm. thick and 25 mm. wide, placed 3 mm. 
cultivation of the ground within a certain radius of the burning places is| apart. By this new arrangement, they can treat ores of all kinds, even 
prevented. So great is this nuisance that the government of Italy forbids | the fine powder formed in mining the ore. This powder is very rich, 
‘‘burning the ore” between the first of July and the thirty-first of Decem- | and is known in Sicily as sterri. It was formerly left at the mines. 
be This sterri is always richer than the average of the mined ore; for in 

getting the ore out, the rock breaks and divides along the lines of least 
resistance, which in this case are the veins of.sulphur. On account of 
its friability, the sulphur is reduced partially to dust and forms a large 
part of the mixture. 

At the Tronica mine, in the province of Caltanisetta, in Sicily, the 
ordinary ore gives 21 per cent of sulphur when treated by the calcium 
chloride method, while the sterro yields 72 per cent. The average yield 
of the Sicily ore, treated in the calcarone, is from 12 per cent to 13 per 

: 
The calesroni yield but 50 per cent (at most 60 per cent) of the sulphur 

contained in the ore, the rest serving as the fuel, and thus producing 
torrents of sulphur dioxide. The imperfections of this process have for 
a long time given rise to numerous attempts to devise a more rational 
and less costly method of extracting the sulphur by the employment of 
some other kind of fuel. Heated air, steam under pressure, superheated 
steam, and carbon bisulphide to dissolve the sulphur, have in turn been 
proposed for the purpose of obtaining the greater part of the sulphur 
without the production of sulphurous acid fumes. cent. In some few cases, it reaches 17 per cent. 

In the first of these methods, a chamber of masonry is filled with the| On comparative treatment, the same ores yielded from 10 per cent to 
ore, and a current of warm gas, from a hearth fed with wood or coal. is| 12 per cent by the calearone process, and from 19 per cent to 23 per cent 
sent into it. This prevents in great measure the production of sulphur- | by fusion in chloride of calcium bath. . 
ous acid, but the action is slow and the mass of ore is irregularly heated.| It has been known for a long time that ores very rich in sulphur acted 
A large amount of fuel is used and the number of hands is increased, so | badly in the calcarone. The combustion is too rapid, and the sulphur, 
that the economy over the old method is very small. browned and viscous from overheating, is hard to draw off. 1n order to 

The use of steam seemed at first sight to offer the best solution of the | treat such ores, it is necessary to mix them first with inert material when 
problem ; for its action is very simple and rapid, and the sulphur obtained | the yield is not in accordance with the primitive richness of the ore. These 
of good quality. The yield is better than in the calcarone process, and | rich ores are, on the contrary, treated advantageously in the chloride of 
no sulphur dioxide is produced. calcium bath. Y 

But the advantages of this method are counterbalanced in great part| After the treatment of a large amount of sterri, MM. de la Tour and 
by the extra expense of purchasing and maintaining the equipment, as| Dubreuil estimated the cost of extraction of a ton of sulphur at 12 fr. 
well as furnishing the fuel. The apparatus necessary are the boilers for | 75c. in the case of a mean yield of 33 per cent of the weight of the ore. 
heating the wa‘er, tanks to receive the ore, and other accessories. The| The cost of treatment of one charge (about 1000 kilos.) in their appara- 
water availab!: for supplying the boilers is bad, rapidly forming crusts, | tus, is as follows: 
which increase materially the cost of maintenance. Besides, the propor- eek : ee s a Francs. C. 
tion of fuel used is considerable, in consequence of the large amount of 7 kilos. ee aaa ‘saben oo 
steam necessary to heat the ore, as well as the loss of heat due to radia- after washing, at 9 francs for LUO kilos. ... . ......s...0e. reat ae 
tion from the uncovered surfaces of boilers, tanks, etc. This process can Labor... -.-. .- eee eee eee eee Sa Ln Te tn tren ness - 1 2% 
not be applied in all cases, for the increased yield will not compensate for Unforeseen general expenses, 20 per cent............e eee cee eens 70 

the greater cost of operating. GNM 5s cs essere eee castigo Aa naaaenacaenenanes 4 25 
The treatment by carbou bisulphide, though very rational a priori, 

presents inconveniences that make its use impracticable. This solvent 
volatilizes very rapidly, making it difficult and dangerous to work With,| An operation with sterri requires an hour and a quarter for fusion, a 
besides causing a considerable loss of material. T ; : : quarter of an hour for drawing the sulphur, and an hour and a half for 

hese difficulties have prevented the various processes from being used washing the gangue and letting it drain, clearing the tank and putting 
to any great extent, so that the old method of the calearone is the one | the yovable gratings back in place. 
still generally employed. : ; ; , MM. de la Tour and Dubreuil have already introduced a number of. 

In 1805, Thomas proposed immersing the ore in salt solutions heated | their tanks in the sulphur region, principally for working up the sterri. 
to a suitable temperature. Balard, in 1867, thought the water from the | There are three at the Tronica mine, in the province of Caltanisetta ; two 
salt marshes, which is rich in magnesium chloride, might answer. And| at the Grottarossa mine, in the same province ; two at Pernice, near 
finally, in 1868, Dépérais took out a patent in Italy for the extraction of | Recalmuto, and two at the mine Crocca. 

sulphur by the im mersion of its ores in a liquid heated 10 degrees or 20! The method just considered presents great advantages over the older 
degrees above its fusing-point. By this means, it is separated from the | methods : 
earthy materials associated with it. He used a solution of calcium) jst. It allows the extraction of the greater part of the sulphur from 
chloride. The apparatus consisted of a spherical boiler of 2000 liters | ores of every kind, at a minimum cost for fuel. 
capacity, furnished with a stop-cock for drawing off the liquid sulphur,| 94, The extraction is effected regularly, protected from atmospheric 
and surmounted by a vertical cylindrical part, into which, with the aid | jnguences. 
. a pulley, a basket of perforated iron, filled with the ore, can be let} 34, Work is carried on throughout the year, as no sulphurous acid 
Te upon a grate. - 5 : : fumes are formed. 

‘he apparatus is placed in a furnace and heated directly, whilethe| 4th. It permits the treatment of the ores according to the demands of 
cylindrical portion is surrounded by the warm gases passing up the the trade. 
chimney. The basket of ore is let down into the solution of chloride 
of calcium heated to 180 degrees. The sulphur melts, collects in the 
bottom of the boiler, and is drawn off by the stop-cock and poured into 
molds. When the ore is exhausted, the basket is raised and immediately 

Thus, in order to obtain a ton of sulphur, three charges must be 
worked, making the cost of extraction 12 francs 75 centimes per ton. 

CARDIFF COAL FOR THE GREELY EXPEDITION.—The Secretary of the 
Navy has made an arrangement for the shipment of 500 tons of coal 
from Cardiff to Littleton Island, for tbe use of the vessels to be sent 
to the relief of Lieuvenant Greely’s party. The vessel carrying the 
coal is under orders to be at St. John’s, N. F., not later than May 5th. 

* Translated for the American Chemical Journal from a paper by M. Camille Vincent 
in the Bulletin de la Société Chimique. aia . 
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THE GEYER SLIME CONCENTRATOR. serves as the diaphragm upon which the mercury rests, and separates 
the fluid metal from the electrolyte beneath. Running the full length 

In crushing and dressing ores, slimes carried in a varying quantity of | of the table, is a thin layer of sand, muupente’ and pressing against the 
water are made, which are passed through flumes, sumps, or a series | diaphragm, and lying in this sand is the anode, formed preferably of 
of spitzkasten, from which they are delivered to percussion-tables or| lead. A peroxide of that metal is formed by the action of the currents, 
puddles. The size of the plant depends on the quantity of water by | and may be readily reduced for use over and over again after working 
which the ore is carried in suspension. Thus, if 1000 liters of slimes are | for from one to three months. The peroxide of lead, as is well known, 
delivered per minute, with an available head of 10 millimeters (see Fig. 1), | is a conductor of electricity, and this fact constitutes an important 
the velocity of the current would be 17 advantage in the working of the process. 
meters ; cnd if the settling-tanks had a width The thin layer of sand is saturated with an 
of 6 meters, they would have to be made at Ss electrolyte, such as dilute sulphuric acid 
least 17 meters long, thus requiring an area yp |# i (H,SO,+ 20H,O) to give a simple hydrogen 
of 102 square meters, and nevertheless the Re amalgam ; (Na.SO,+#H,0) to give a hydro- 
losses in the tailings would be great. Mr. E. ail ir gen sodium amalgam ; or (K,SO,-++7H,0) to 
Geyer, of Bad Ems, Germany, recognizing | give a hydrogen potassium amalgam. Num- 
the fact that these losses come from the con- 
stant agitation due to steady flow, has started. 
in devising an improvement of existing 
methods, with the idea that all that would be 
necessary would be to give theslimes a period 
of rest to allow for the settling of the heavier 
particles. His apparatus is shown in the 
accompanying engravings. The slimes are 
delivered continuously to the tank R, fron 
which they flow in to the spitzkasten T , T°. 
T?, and T* in turn when the valves r?, r?, r?, 
and r+ areopened. After the slime has been 
in each box at rest for a sufficiently long time, 
the valves t', ¢?, f°, and t+ are opened by suit- 
able mechanism, and the tailings allowed to 
flow off, while the concentrates flow off con- 
tinuously through the pipe qg, the opening of 
which is regulated by a cock. The size of the 
boxes is dependent on the quantity of slimes 
and the length of the period of rest that is 
deemed advisable to give for settling. Their 
size, as compated with ordinary settlers, is 
indicated by dct:ed lines in Fig. 1. Thus, if 
the quantity of slimes delivered were 1000 
liters per minute, and the settling period were 
20 minutes, the boxes would have a diameter 
of three meters, and the discharge-openings 
would be one meter below their upper edge. 
Mechanically, the action of the apparatus is as 
follows: Through the driving-pulley m, the 
size of which is chosen to suit the require- 
ments of each case, a tappet D' is moved, 
which presses down the long lever H}, which 
opens the valve r! in the reservoir R, thus 
filling the box 7" in 7°5 minutes. Shortly 
before the tappet D' has ceased acting upon 
the lever H', a smaller tappet d' depresses a 
lever h*, opening the valve t?, through the 
agency of a slender wire rope carned on pul- 
leys. Thus, the box T° is emptied in 2°5 
minutes. Then a tappet D* gradually de- 
presses H® and opens r*, allowing T* to be 
filled again, while almost simultaneously a ; 
tappet d* has set the mechanism for empty- FIG. 4. 
ing T* into motion. The other boxes aie 
filled and emptied in the 
same manner, the flow 
of slime from the main 
reservoir FR therefore 
going on continuously, 
while in every box the 
slime has 20 minutes of 
absolute rest to settle. 

erous other electrolytes constituted by acids, 
alkalies, and salts can be used to form an 
amalgam permanently maintained in a con- 
dition of ‘‘quickness” and freed from all 
liability to ‘“sicken,” whatever the compo- 
nents of the ore may be. The mercury is 
connected with the negative pole of the 
voltaic battery or other electro-motor, and the 
lead made with the positive pole of the same 
source. When the current passes, there is 
formed, according to the nature of the electro- 
lyte, a hydrogen amalgam, or an amalgam of 
hydrogen with a metal electro-positive to 
hydrogen. The electrolyte, which, it will be 
understood, is distinct and apart from the 
body of the water passing over the table, 
will last almost indefinitely, there being no 
consumption of any of its constituents, 

77 excepting hydrogen and oxygen from the 
water of solution. The quantity of acid or 
saline material contained im the electrolyte is 
so very small that there can be no difficulty 
in finding a supply in any district. The 
question of the supply of electricity is one 
which in many mining districts involves con- 
siderations of practical importance, since a 
large supply would necessitate water or 
steam power. It bas been found that two 
cells having an electro-motive force of about 
two volts each will in this process suffice ; if 
preferred, however, a very small dynamo 
machine can be used. In connection with 
the electro-motive force it is requisite to use, 
it may be observed that an amalgam of 
sodium containing only a small quantity of 
this metal would, when constituting a posi- 
tive element in conjunction with a lead nega- 
tive and on an aqueous electrolyte, give an 
opposing electro-motive force of less than 
three volts. Such an amalgam could there- 
fore be obtained under an electro-motive 
force of about four volts. The electrical 
resistance in the circuit constituted by the 
apparatus being very small, no electrical 
power is wasted. When water constitutes 

the electrolyte, as in 
Barker’s system, then the 
electro-motive force re- 
quired to obtain a given 
current would be very 
much greater than that 
above specified. The con- 
ditions assured under 
this process appear to be 
all that can be required, 
while tbe amalgams 
obtained are those most 
calculated 10 preserve 
the ‘‘quickness,” and 
prevent the “ sickening” 
of the mercury. 

Mr. Molloy has de 
signed a special form of 
amalgamating machine 
to be used in conjunction 
with the above process, 
and with or without the 
eid of water. By the 
employment of this ma- 
chine, each particle of 
the ore is slowly rolled 
in the quickened mercury 
for from fifteen to thirty 
or more seconds. 
We shall wait patiently 

DMD 
ASN 

“HYDROGEN AMALGAM.” 

English inventors ap- 
to be throwing a 

good deal of energy into 
the question of improving 
the methods of amalga- 
mating gold. The latest 
in this direction is the 
process of Mr. Bernard 
C. Molloy, M.P., whose 
work the Engineer refers 
to as follows : 

This process has the ad- 
vantage of producing not 
only a hydrogen amal- 
gam, but also at will an 
amalgam of hydrogen 
combined with any metal 
electro-positive to this 

ee Sonne FIG. 1 to hear of the successes 

potendame. or hydeogen- . : ; of this ‘“‘ hydrogen amal- 

sodium amalgam can be obtained, as will be seen by the following | gam,” which the Engineer promises at an early date. Until then, we 
desciiption : refer to remain mildly skeptical. 

Mr. Molloy’s effort appears to have been, in the first place, directed to . A 
a system which could be adapted to any existing apparatus, and, in | eae ee ae es 
certain cases where water was scarce, to avoid altogether the use of that | Pirtspura Gas COMPANIES.—The stubbornly ccntested legal fight 
element, which in some districts isan uncommon one. For the purpose | among the natural gas ccmpanies at Pittsburg has been definitely set- 
of explanation, we select an ordinary amalgamating-table fitted with! tled by Judge Stowe, who has decided that the ‘‘ Fuel-Gas Company of 
mercury riffles. The surface of the table is in no way interfered with | Alleghany County” has the exclusive right to supply the public of the 
or dis.urbed. The oe the riffle. however, is constructed of some | city of Pittsburg with heat, either from natural or artificial gas, until 
porous meterial, such as leather. non-resinous wood, or cement, which | the company has paid five 8 per cent dividends. 
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THE GEYER SLIME CONCENTRATOR.—FIGS. 2 AND 3. 
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MODERN PROGRESS IN MINING ENGINEERING.—IIL* 

By H. Bramall, M. Inst. 0.E, 

The increased depth and size, and consequent cost, of modern colliery 
winnings, necessitates the working of larger areas, and the drawing of 
greater quantities through a single shaft than were ever contemplated in 
former days, and so the winding-engines recently erected are in many cases 
of extraordinary size and power, coupled cylinders of from 30 to 40 inches 
diameter being by no means unusual, while those at Harris’s Navigation 
are 54 inches diameter, capable of lifting 6 tons of coal, or, including 
ropes, cages, etc., a total load of 15} tons at a speed of 32 feet per second. 
In a modern plant, the speed of the load in the shaft reaches perhaps 35 
miles per hour, and to enable the engine-driver properly to contro] his 
engine, the help of steam-drivenor steam-aided starting and reversing 
gear and powerful steam-brakes has necessarily been invoked. In 

ngland, the strap-brake is very general; but on the continent, clip- 
brakes, consisting of massive jaws clipping a brake-wheel and brought 
into action by a system of levers, are used and are very effective. 
Economy in the consumption of fuel becomes also an important ques- 

tion in deep winding, and the advantages of expansive working of high- 
pressed steam and a nicer proportioning of the power expended to the 
work done have been gained by the application of automatic cut-off gear. 
There seems no reason why the benefits of condensing should not also be 
made available where the requisite supply of water is procurable. 

In the deep pits, the unbalanced weight of the winding rope, amount- 
ing, it may be to 25 or 30 per cent of the gross load, becomes an impor- 
tant question, entailing a large increase in the size of the engines 
necessary to start the load, and to meet the difficulty many plans 
have been proposed. Many years ago, some degree of compensation 
was gained by the flat hemp ropes coiling upon themselves, which 
were in general use, and similar ropes of aloes fiber are still preferred 
in Belgium and France, but they are almost entirely displaced in 
England, Germany, and America by round ropes of iron or steel wire 
coiling upon a plain cylindrical drum. To counterbalance the rope 
in these cases, heavy chains attached to a secondary drum, or 
weighted levers, have been used. The dram has been made conical, 
the first lift being taken at the smallest diameter; but the extent to 
which this can be carried is limited, and it is scarcely safe to make the 
itch of the cone more than an angle of 30 degrees with the horizon. 
By adding a spiral groove in which the rope can lie, this angle may 
be increased so as to make the drum almost strictly compensating, 
and this scroll-drum (the principle of which was patented as long 
ago as 1776) is the one now in course of adoption at most of the largest 
modern winding plants. Round ropes coiling upon themselves in a 
vertical groove between two iron disks are in use at Clifton colliery, 
near Manchester, and are giving satisfaction, as the ropes are found 
to retain their form and to wear well. With a plain cylindrical 
drum, the empty winding rope may be effectually counterbalanced 
by attaching a rope of similar weight underneath the cage. Herr 

> of Hannover colliery, Westphalia, has revived a system of wind- 
ing by which the usual drum may be dispensed with, and its place taken 
by a simple sheave of — diameter, which may be fixed over the shaft 
(No. 2, Hannover pit). The main rope from one cage passes partly around 
this sheave, and is attached to the other cage, while a secondary rope of 
light weight hung beneath the cages serves as a counterpoise ; or the 
winding rope may be an endless one passing through the cages which are 
attached to it by clamps. This system is now at work at Bestwood col- 
liery, near Nottingham. 

It has already been mentioned that round wire ropes have in England 
almost entirely displaced those of hemp, and this result of practical 
experience would seem to be fully justified by the careful experiments 
recorded in Germany, from which it appears that, taking the cost per 
ton lifted by a charcoal iron round rope as the unit, the cost by round 
steel is 1°6, by flat iron wire 2°4, by flat steel 4:0, and by flat aloes fiber 
3°8. The life of a rope, however, will greatly depend upon the good con- 
dition and accurate adjustment of pulleys and drums, and the care 
taken to grease the a and guard against corrosion and undue friction, 
the duration of a similar rope having in my experience been doubled by 
the mere changing of an ill-made pulley, all other conditions remaining 
the same. 

The fracture of a winding rope may be, and often has been, accom- 
panied by a lamentable sacrifice of life; and to provide a safeguard 
against this, many have been the contrivances designed to arrest the 
descent of the cage. A few of them are now in use, among the best 
being Calow’s, Owen’s, and King & Humble’s. Except Calow’s, which 
is a neat example of the application of the principles of gravity of falling 
bodies, all these contrivances depend on the strain of the winding rope 
for keeping the catches or grips out of contact with the guides, and on 
the removal of this strain at the top and bottom of the pit the grips are 
brought into action by springs. The risk that a momentary check to the 
moving load, owing to an irregularity in the engine, may cause the grips 
to bite, and so lead to a serious accident, has prevented many eminent 
engineers from adopting them. Should the winding engineman fail to sto 
his engine at the proper moment, the cage may be carried over the head- 
gear pulley; and to prevent this, many ingenious disengaging hooks have 
been contrived; and as several of these are efficient for the purpose, and 
free from the risks attendant upon safety-cages, they have been widely 
adopted, and are in use at almost every well-managed pit. Those of 
Ormerod and King & Humble have found most favor, both consisting of 
flat tapered — held in position by a copper rivet. A plate or tube is 
fixed in the head-frame below the pulley, on passing through which the 
plates sheer off the rivet and liberate the rope, at the same time throwing 
out projections by which the cage remains suspended by the hook to the 
plate or tube. Provision should be made by auxiliary catches to prevent 
the cage falling back in case the suspending chains below the hook should 
part. At various times, apparatus have been brought forward intended to 
cut off steam and apply a brake in case the cage should pass a given 
point, but not with much success. 
The basket and trolley formerly used to bring out the coals from the 

miner to the surface are now superseded by boxes or tubs of wood, iron, 

* President's Annual Address to the Liverpool Engineering Society. 

Maron 29, 1884. 

or steel running on wheels, and these are placed in cages often of several 
stories or ‘‘ decks,” to be wound out of the pit. The same method is 
largely adopted in the metalliferous mines of the continent and in Amer- 
ica. The shafts are fitted with guides of wood, iron wire, or rigid iron 
bars. Wood is least costly, is very durable, safe, and, in case of accident, 
is easy to repair. Wire ropes are quickly put in, but are liable to oscilla- 
tion. Several fatal and many serious accidents have arisen from this 
cause, while in case of break-down the consequent damage is usually very 
great. Iron bars of channel or *‘ vignolle” section cost more in the first 
installation than either wood or wire, and are less easily repaired than 
wood, but they have not yet been sufficiently long in use to enable us to 
decide whether they will offer any ultimate advantages over wood. 

HOW A GREAT FRENCH OOAL MINING COMPANY HELPS AND HOLDS 
ITS PEOPLE. 

Alluding to the various provident societies that have been recently 
holding their annual gatherings in Paris, a Montreal Herald correspond- 
ent says that the great coal mining company of Anzin purchased a con- 
siderable tract of laud in the neighborhood of its mines, for the purpose 
of promoting the well-being of its people by the erection of excellent 
dwellings, which are rented to their occupants, or sold to them by a series 
of monthly payments, at prices no higher than sufficient to reimburse . 
the company for the cost of construction. A village, built and tenanted 
thus, has been established by the company in the neighborhood of each 
of its principal centers. The houses thus built consist of good, airy 
rooms, with every necessary convenience, and a garden ; some of these 
houses contain but a single family, none contains more than two, and, 
when two families inhabit the same house, one is on the ground floor and 
one above. The two lodgings are entirely separate, each having its own 
entrance and its own garden. About six hundred of these houses have 
already become the property of their inmates ; while the workmen are 
gradually purchasing others. 

All the work people have an abundant supply of coal for nothing. 
Bakeries, breweries, groceries, and butchers’ shops. managed by the com- 
pany, supply goods of the best quality at cost price. Tobacco is also 
supplied at a rate much lower than it could be procured for elsewhere. 
All the shops of the company are kept by the wives or the widows of the 
miners, who are paid by the company. The latter gives to its people a 
fixed- minimum of wages and supplies of all kinds at fixed prices: ne 
matter how much the market price of wages and’of goods may rise, the 
company maintains its rates, sustaining the pecuniary losses thus incur- 
red. In 1867, these losses amounted to nearly £5000. The company gives 
to each miner his complete working suit ; a complete suit for each of his 
children on arriving at the ecclesiastical ‘‘ high tide” of first commun- 
ion ; a sum of 48 frances on the birth of each boy, and of 36 francs on that 
of each girl; an allowance of 15 francs a month for each child too weak 
to gain his own livelihood ; and an extra piece of ground for a vegetable- 
garden to families having several members able and willing to culti- 
vate it. 
Twelve physicians, among whom are several specialists, paid by the 

company, attend the miners and their families gratis. An excellent 
pharmacy in each village supplies medicines at cost price or for nothing, 
as the case may be. 

Free schools, libraries, mutual aid societies, asavings-bank, baths, etc., 
have been established by the company. In case of children giving evi- 
dence of special talents, the company sends them to the public schools 
for the fuller development of their aptitudes, and gives them, on the 
expiration of the special studies, the superior posts in its employ for 
which they have thus become fitted. 
Up to a very recent period, the most perfect harmony existed between 

the mining ‘population and the company. Agents of the various asso- 
ciations formed for the organization of strikes recently fomented dis- 
content among the people, who struck for higher wages, while pro- 
testing against the imputation of any ill-will against the company or its 
director. The strike speedily came to an end, and the vast establishment 
has resumed its normal condition. 

The same writer says that an association that has taken the appropriate 
name of La Fourmi (The Ant) is also an interesting ‘‘ sign of the times,” 
and might be imitated everywhere with advantage. The aim of this 
society being to enable the poorest to become possessed of capital, it 
began with a group of some fifty workingmen, who agreed to pay into a 
common coffer the minimum sum of one penny per week, these contri- 
butions to be allowed to accumulate for ten years. The society was to 
employ the funds thus collected in buying up whatever property came 
into the market under favorable conditions for the buyer—houses, land, 
goods, etc.; the whole to form a common property, and to be divid<d 
among the members in the proportion of their contributions, at the end 
of the ten years. The society is managed by a director and committee, 
who give their services without salary, and will take their share at the 
appointed times, on the same basis as the other members. Six secretaries, 
working at a small salary, are the only paid agents of this novel associa- 
tion. The association has only been in existence four years; but it 
already numbers many thousands of members, including statesmen 
bankers, artists, authors, actors, as well as members of the laboring classes 
for whose benefit the scheme was first devised. Three other societies of 
the same nature, affiliated to the parent association, are already formed 
and prospering, and others are in the course of formation. Members can 
pay down at once, if they choose, the ten years’ subscription for a child, 
for example, paying, in such cases, a trifle less, and securing for the bene- 
ficiary a right to all the interests and gains tocome. These anticipated 
payments are of great importance to the society, which thus obtains at 
once increased means of taking up whatever favorable bargains may fall 
in its way. 

FURNACE, MILL, AND FACTORY. 

The Gill Car Manufacturing Company, of Columbus, Ohio, shows nominal 
assets to amount to $490,000 and liabilities of $259,000. From the character of 
the assets it is thought that the shrinkage and expense of closing up the business 
will reduce the amount nearly to a level with the liabilities. 

The Yale Manufacturing Company, of New Haven, Conn., manufacturer of 
fire-proof safes, vaults, and iron work for buildings, suspended operations March 
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18th. James English was appointed receiver. The company is largely indebted to 
New Haven parties. The property is mortgaged for $18,000, and there is an 
outside indebtedness of $17,000. 
Mine Inspector Mauchline. of Sbenandoah, is the inventor of a new style of 

safety-lamp. It is of the dark-lantern pattern, although it throws the light over 
a larger surface than the latter. It was recently tried at Packer colliery, No. 2, 
and was pronounced satisfactory. It is a long-range lamp, and is said to dissi- 
pate darkness at a distance of thirty feet, and to render objects visible at a much 
greater distance. Lt weighs two pounds. 
The cost of running the Edgar Thomson Steel-Works at Braddock, Pa., last 

year is stated to have been $1,800,000, the cost of running the furnaces alone 
being $700,000. 
The rolling-mills at Joliet, Ill., have started up on single turn. The company 

has made a settlement with the men, The roof on the blast-furnace building, 
recently destroyed by fire, is nearly completed, and the direct process will be 
started next week. 
The numerous barb-wire factories at Joliet, Ill., are working night and day, 

and the product is in active demand and finds a ready market at higher prices 
than have been realized at any other time for over a year past. 
The nail factory of the Etna Iron-Works in New Castle turned out in one week 

3474 kegs of nails. 
At West Middlesex, Pa., the works have not been doing very well for some 

time. Ooly one of the two furnaces is at work. The rolling-mill for the past 
month has been ruyning single turn. 
The Colorado Iron- Works, of Denver, Colo.. are building a fifty horse-power 

crusher for the Colorado No. 2 mine, Leadville. 
Messrs. Hendey & Meyer, of Denver, Colc., are building one of their large 

automatic engines for the Colorado & Montana Smelting Company, of Butte, 
Montana, They are also building a copper furnace for the Detroit Copper 
Company, of Clifton, Arizona. Recently. they shipped the fourth lead furnace 
for the Colorado Smelting Company, of Pueblo ; and also water-jackets for the 
Harrison, Americau, and Arkansas Valley smelting-works at Leadville ; while 
they are making water jackets now for the La Plata smelting-works. 
The forge department of tbe iron mills of Painter & Co., at Pittsburg, were 

closed March 24th on account of depression in business. Two hundred and sixty- 
eight men are thrown out of employment. 

The white lead and lead-pipe works of the Germania Smelting Company, Salt 
Lake City, Otab, keep in operation, and are turning cut large quantities of these 
two articles. 
A report is current in Allentown that the Glen rolling-mill, near the Lebigh 

Valley depot. which has been idle for several vears, is to be converted into a 
sheet-iron mill, to be operated by a number of Reading capitalists. 
The Frankford Steel-Works have recently made gn extension, and with the 

increased facilities are turning out large quantities of steel forgings, ‘‘ Anvil” 
The last-named steel is made specially tool steel, ‘* Nonpareil” special steel, ete. 

for cutting hard metals, such as chilled rolls, hard castings, steel tires, etc. 
The Bethlehem [ron Compapy is turning out steel rails that weigh 76 pounds 

to the yard, for the Lehigh Valley Railroad Company. 
The annual report of the Omaha Smelting Company shows that the product 

The tor 1883 was $12,700,000, an increase of 33 per cent over that of 1882. 
company paid $750,000 to the Union Pacific Railroad for freight. 

LABOR AND WAGES, 

The miners of the district held a mass-meeting at Brazil, Indiana, on the 14th 
instant, to hear from the delegates, who reported that ti.e operators declared 
they would not give more than 75 cents a ton; and that, if the men would not 
dig the coal for that sum, the mines might lie idle all summer. 
The State engineers of New York have been organized into a union called the 

Eccentric Association. 
boilers will be continued. <A boiler at Stokes & Thetford’s coal-yard, at Fifty- 
fifth street and North River, has been reported six times, but has not yet been 
examined. 

At a meeting of the Central Labor Union, held in New York, March 23d, it was 
The bill is a decided to have the eight-hour bill brought before the Legislature. 

proposed amendment to the act passed April 26th, 1870. The principal section 
is the fifth. It was also moved to have a bill to legalize trades uvions introduced 
in Congress, under the charge of Senator Blair, Congressman Foran, and Assem- 
blyman Hooley. 

The strike of the coal workers at Anzin, in the Department du Nord, France, 
continues, and acts of violence sre beginning to occur. 
A press dispatch from Port Richmond says that a number of notorious out- 

laws, who are supposed to be in league with the Mollie Maguires that find a safe 
refuge in this region, have formed an oath-bound brotherhood, and, under the 
guidance of blacklisted miners, formerly employed in the Monongahela Valley, 
will visit the disturbed portions of the coal-fields in Western Pennsylvania, to 
perpetrate a series of Mollie Maguire outrages. 
There is great dissatisfaction in the region around Mahanoy City among the 

miners and laborers on account of the half-time policy of the coal companies, 
and threats to reorganize the Miners’ Union are openly made. 

been coming here in droves every few days during the past winter. 
early trains on the Bound Brook route took to New Y 

Lehigh Valley, because they were dissatisfied with the contract that they had 
made with the superintendent of the mines. 
The Clearfield coal operators posted a notice, March 27tb, that on April 1st 

the price of mining would be reduced from fifty to forty cents per ton of 2240 
pounds, and all other wages on the same basis. A majority of the miners say 
they will not accept this reduction unless the operators will pay twice a month, 
make a ton of coal 2000 pounds net, as the law directs, and do away with store 
orders. Unless the operators concede this, a l»ng and determined strike is prob- 
able. 
The jury in the case of the union molders’ patrol were discharged at Troy, 

March 27th, having been unable to agree upon averdict. They were out twenty- 
four hours. 

RAILROAD NEWS, 

On March 25th, the twenty-five cars of a Jersey Central coal train were 
scattered and piled upon both tracks at Annandale by a broken wheel. So many 
trains were held that all the wrecked cars were thrown over an embankment. 
The Philadelphia North American says that the Cincinnati, Hamilton & 

Dayton road is desirous of obtaining the Toledo, Cincinnati & St. ‘Louis Narrow- 
Gauge as an inlet into the Ohio coal-fields, and especially the Dayton division, 
while the Cincinnati, Van Wert & Michigan road is equally anxious to secure it 
for a Cincinnati route. The New York, Pennsylvania & Obio Railroad is said 
to be only awaiting the decision of a law case to swallow up the Cincinnati 
Northern division, thus giving it an important connecting link between Dayton 
and Cincinnati. In any case, the road would be made a standard gauge. 
The Norfolk & Western Railroad Company has issued a preliminary report for 

the information of stockholders, prior to the annual meeting to be held at Roan- 

The agitation for licenses and better examination of 

In some locali- 
ties, steps in that direction have already been taken. That there is great uneasi- 
ness among the workingmen is easily seen, and many are blaming the companies 
for sending in, to take their places, Polish and Hungarian immigrants, who have 

One of the 
ork on March 25th about 

100 miners, who had quit work in the Dryland coal mines, in the northern part of 

oke on the 7th of May. From it, we take the following statement, showing the 
growth of the mineral traffic during the year 1883: 

1882 1883. Increase. 
Tons. Tens. ons, 

TO NO acs cannes ey tatgadnntas 1,399 51.915 50,516 
I saccorcinines ataesaanaciad 13,372 24.611 11,239 
CO no Canteens 4,735 34,532 49,217 

are crane eases Betctseees none. "3,762 23,762 
Slate, stone, and marble........ 5,027 19.584 14,547 
Gi ixcd- en, tas ecdddac baa auwee 1,234 11,482 10,268 
DUDE i cccdides civestacteserse 1,620 4,214 2,594 

EE ee nea ee 27,367 190,120 162,753 

The Shenandoah Valley Railroad, controlled by the Norfolk & Western Rail- 
road Company, carried during the year : 

1883. 
Tons. 

SN a cciagnnaenies dese ntescnudedn, 0« nesusasac 87,212 
TIN oo o's cc cova cucmucd vicenuccsoacceeacneews 5,484 
—e BEN ND si aecivoccavcccvansecdeuadvesees 32,537 
GR ie ec wttecederenee pobide ewe 846 
Fire-brick, clays, etc 11,472 
Stone and marble.... 57,106 
Other minerals ...... 18,920 

IN os ocean Rdsannwaneeadnaoes « 46,328 231,537 

There was a largely attended meeting of the Northwestern Anthracite Coal 
Association March 25th, at_ the Gilsey House, New York City. Representatives 
of the Pennsylvania, Erie, Lackawanna, New York Central, and other railroads, 
shippers, and anthracite coal producers were presect. Joseph Stickney, of the 
Pennsylvania Railroad, presided. After a long discussion, the association 
adjourned without taking any action on the questions before it. Another meet- 
ing will be held April lst, when a sub-committee appointed at a previous meet- 
ing will make its report. 
A further reduction in freights from Chicago to Montreal has been made by 

the Grand Trunk and Canadian Pacific railroads. ; 
The Rochester & Pittsburg Compavy has completed arrangements for a large 

coal business by water between Buffalo and New York. The shipments will be 
— almost entirely from Buffalo, that route being cheaper than the Rochester 
ine. 
Commissioner Fink has issued the foliowing notice: In accordance with the 

demand made for a reduction of tariff rates tothe basis of the lowest cut rate, 
notice is hereby given that, taking effect Wednesday, March 26th, rates on bul- 
lion base in car-loads, the value not to exceed $100 a ton, the rates will be 20 
cents per bundred pounds, and on pig-lead in car-loads 20 cents for 100 pounds 
from Chicago to New York. These reduced rates apply only on the articles 
named, and are not guaranteed for the calendar year, but may be advanced 
on ten days’ notice. 
The Philadelphia & Reading Railroad and Coal and Iron companies have 

created anotber car-trust Joan for $2,000,000. The loan has been taken by the 
—— Trust Company at six per cent, and over one third of the amount has been 
aced. 

. The annual meeting of the stockholders of the Chesapeake & Ohio Railroad 
Company was held at Richmond, Va., March 20th. The report of President 
C. P. Huntington was submitted and approved. It shows: Gross earnings for 
1883 in round numbers, $3,906,000; operating expenses, including taxes, 
2,600,000 ; net earnings, $1,206,000. Directors were elected as follows: C. P. 

Huntington, A. A. Low, A. S. Hatch, Elias Higgins. Jobn Castree, Isaac E. 
Gates, A. E. Orr, Ezra Wheeler, and E. T. Towmier, all of New York, and Wil- 
liam C. Wickham and John Echolz, of Virginia. 

COAL TRADE NOTES. 

CANADA. 
The annual report of the Department of the Interior sta tes that the existence 

of coalin practically unlimited quantities in Southwestern Manitoba, in tlie val- 
leys of the North and South Saskatchewan, and indeed more or less throughout 
the whole of the territories west of the second meridian, had already been satis- 
——— proved ; but not until the season of 1883 did coal mining become an 
established industry in that newcountry. During last’summer, however, oper- 
ations were commenced at several points, but particularly, and with most success, 
on the South Saskatchewan, where that river is crossed by the Canadian Pacific 
Railroad, from which place, at one period, there was an average daily output of 
from 300 to 400 tons, and this coal, even at Winnipeg, a distance of some 600 
miles from the pit-mouth, was procurable at from $8 to $11 per ton. The effect 
of this was to produce a very marked decrease in the cost of fuel of all kinds 
throughout Manitoba and the territories, the price of anthracite in Winnipeg 
having fallen from $15.75 to $14 per ton. The deposits on the South Saskat- 
chewan and its tributaries consist of a superior class of lignite, equal to much of 
the bituminous coal consumed on this continent. The product of one 
mine in the Pelly River country has been tested by the locomotive 
department of the Canadian: Pacific Railroad, with so much success that 
the company has contracted for a large annual supply of it for the next five 
years. Contrary to the expectations of the most sanguine, a valuable deposit of 
anthracite has been discovered close to the line of the Canadian Pacific Railroad, 
on the Devil’s Head Creek, a tributary of the Bow River, about forty miles east 
of the sammit of the Rocky Mountains and sixty miles west of Calgary. The 
importance of this discovery can hardly be overrated, particularly as the deposit 
is already known to extend over a considerable area. The prospects of successful 
inining for the precious metals on the eastern slopes of the Rucky Mountains are 
very encouraging. A large number of practical miners, drawn from various 
parts of the world, expended a good deal vf time and capital in prospecting at 
different points in the course of the past summer. Some discoveries of rich ores 
are said to have been made, and there is every reason to anticipate that there 
will be an extensive movement of population toward the mining regions. On 
the Upper North Saskatchewan and its tributary streams flowing out of the 
mountains, there has as yet been no discovery reported of quartz or otber gold- 
bearing rock in place ; but this section of country is rich in promise of remunera- 
tive employment for the class of miners who, with primitive appliances and inex- 

nsive outfit, make the development of alluvial and subaqueous deposits their 
usiness. The mining regulations recently adopted have been prepared after 

careful consideration of the special requirements of the country and the mining 
laws of other nations. They will bs found to be exceedingly hberal. 

PROVINCE OF QUEBEC. 
The coal dealers at Quebec are getting up petitions to the government against 

Mr. Costigan’s bill now before the House about the weighing of coal. 

ILLINOIS. 
But $53,000 were paid out at the Braidwood mines on March 15th—the small- 

est pay that has been distributed among the miners for five years. ' 
The Westry Coal Company, of Peoria, has been incorporated with a capital of 

$35,000. 
MARYLAND. 

Mining in and around Frostburg is, according to the Pittsburg Telegraph, 
somewhat improved, but as yet is far from being what it might be. The new 
Hope mine, which has been idle for a year, has resumed, and the miners are 
getting full work. The Midlothian mine started up again March 15th, after 
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several weeks’ idleness. Blaen Avon mine is working about quarter-time. 
Borden shaft is working full-time, and all its miners at work with the exception 
of those employed at the Drift, which will also be at work in a week or ten 
days. The latter place ships altogether by canal. All the mines of the Consoli- 
dation are runviog slack, and making avout halt and quarter time, not including 
the New Hope. It is said that the canal will be ready for operation March 24th, 
when it is thought that the boatmen will refuse to haul coal, as it is saida 
reduction of from ten to fifteen cents will be offered them. Several of the mines 
began work on the twelve-hour system Saturday morning, the 15th inst., the 
winter custom being ten hours and the summer twelve. A bill is pending in the 
Legislature that is now in session, making ten hours a lawful day’s work in the 
mines of Alleghany and Garrett counties. The bill has passed the lower House, 
and is awaiting the action of the Senate. A bill to amend the present mining 
law of the above counties is also under consideration. The latter bill, if adopted, 
— oi far more protection to the miners than the law vow on the statutes of 
the State. 
Archibald McDonald, for over nineteen years past superintendent of the Swan- 

ton Coal Company’s mines at Barton, has resigned that position and has been 
succeeded by Paul 8. H. Lee, nephew of Stephen S. Lee, president of the com- 
pany. 

OH10. 

At Chapman, the mining of coal is slow. Many of the miners supposed that, 
when the reduction took place, there would be more purchases at the low rate ; 
but as has been before, so it is now—there is no better work. The Wilson No. 5 
is idle. Sippo is doing very little, but the Mountain has had full-time this week, 
which has not happened for a long time. Selway & Macfarlane, who opened a 
mine last year on the old Crawford Coal Company’s territory north of here, are 
doing fairly and driving another new slope in the Foltz farm. 

At Buchtel, there has been almost no work this munth. This is a natural con- 
sequence, as mining came down to seventy cents a ton on the Ist of March. 

PENNSYLVANIA. 
ANTHRACITE. 

Two miners lost their lives March 231 by a cave-in at Kirk’s mine near Potts- 
ville. Both bodies bave been recovered. 
An explosion caused by fire-damp is reported to have occurred in the coal 

mines of the Cambria [ron Company, at Johnstown, March 24th. Three men 
and a boy were slightly burned. 

The Buck Mountain vein, 9 feet thick and of good quality, has been cut at 
Gilberton colliery by the Philadelphia & Reading Coal and Iron Company. 
Girard colliery is sti'l flooded. 
Mr. B. F. Fillmore has leased the several tracts of land east from the G 

Grove breaker of the Pennsylvania Coal Company, Dunmore, and all the coal 
and timber on them. The tracts comprise some eighteen hundred acres, carrying 
two veins of workable coal, which have been bored and tested, and lie between 
three railroads, so that shipping facilities can be easily expedited. The improve- 
ments for mining, preparing, and sbipping the coal will be commenced soon. 
The following reports have been made by the mine inspectors for the month of 

February : 
Pottsville District—Samuel Gay, Inspector : Accidents, 6: killed, 0; injured, 

6. Total pumber of as, 6886 ; average number of days employed, 12 ; 
number of tons of coal shipped, 90,190°18, 
Shenandoah District—Kobert Maucbline, Inspector : Accidents, 18 ; killed, 3 ; 

injured, 10, Total number of employés, 12,936; average number of days 
employed, 111 ; number of tons of coal mined, 236,972-09. 
Shamokin District—James Ryan, Inspector ; Accidents, 17 ; killed, 6 ; injured, 

11. Total number of employés, 14,235; average number of days employed, 
18 5-9 ; number of tons of coal mined, 266,219°17. 
The Stanton mines of the Lehigh & Wilkes-Barre Coal Company, employing in 

and around the mines about 600 hands, are again idle by the flooding of that 
colliery. It is stated that it will take three weeks or a month to clear the water 
before work can be resumed. 

Three men were killed by an explosion at the Enterprise Colliery, at Mount 
Carmel, March 21st. 

COKE. 
The coke trade, says the Connellsville Courier, presents the same old story ef 

dull times, poor prices, and slackorders. The past fortnight has developed notb- 
ing new. There is as yet no increase in the demand. Things seem to be in statu 

nding the starting in motion of the coke pool machinery on the first of 
a Of the 9749 ovens in the region, 788 are idle because of dull trade, while 

319 are still in the iron grasp of the law; in all. there are 1107 idle ovens 
against 977 two weeks ago, and 780 a monthago. Of the 8642 active ovens, 
many are runving but five days in the week. This gradually increasing idleness 
has not been accident, but is partly due to a declining demand. The output, 
which two weeks ago reached 700 cars daily, bas fallen to 625 cars daily. The 
decrease has come almost wholly from Eastern furnaces, the Western trade hold- 
ing itsown. Cars and labor are plenty. J. A. Strickler, agent of the coke pool, 
is busy getting matters in shape for receiving and forwarding the pool coke, and 
our next report promises to see the law of supply and demand strictly observed 
and a corresponding stiffness in the market. 
A re-charter was granted March 20th to the Connellsville Gas-Coal Company, 

the business office of which is in Philadelphia. The capital stock is $500,000. 
The directors are all from ea. and are C. W. Trotter, Samuel Coffin, 
H. Nelson Burroughs, J. K. Wheeler, Theodore Kitchen, W. Henry Trotter, 
Edward J. Till. The aoe was first chartered in 1864. 
The Connellsville Coke and [ron Company bas given a mortgage of $1,000,000 

to the Fidelity Insurance, Trust, and Safe Deposit Company, of Philadelphia. 
The two Leisenring Coke-Works, at one of which the recent mine explosion 
occurred, are owned by this company. The mortgage covers the eight thousand 
acres of coal and 800 ovens owned by the company, and was given to secure the 
bonds issued, which were taken by the Fidelity Company. The bonds bear six 
per cent interest, and are redeemable either in five or fifteen years. There 
remains against the Coke Company the mortgage records for purchase-money, 
nearly $200,000, and this amount is fo be set aside for payment.of these mort- 
gages as soon as they become due. It was executed in-Philadelphia-March 14th, 

and signed by J. L. Leisenring, of Mauch Chuak, and Stephen A. Caldwell, of 
Philadelphia, president of the two corporations. 
The following properties were recently sold by the sheriff at public sale: All 

tbe property of the Mahoning Coke Company, in Dunbar township, consisting 
of 100 cong ovens, a large number of tenement-houses, a railroad a mile and a 
quarter in length, connecting with the Southwest and Baltimore & Obio rail- 
roads, storé building, machinery, etc., to John K. Ewing ; consideration, $30,000. 
The coal used in manufacturing coke at these works belongs to the James Paull 
estate, and is worked on royalty. To Abram H. Sherrick the interest of A. O. 
Tinstman in the Peansville Coke-Works; consideration, $15,040, subject to a 
mortgage of $54,000, that Mr. Sherrick himself holds. 

WASHINGTON TERRITORY. 

A dispatch from Tacoma says that a fire is raging in the Newcastle coal mine, 
the most valuable of those belonging to the Oregon Improvement Company. 
The mine has been on fire for eighteen months. The fact that the fire had 
obtained the mastery over the management had been concealed. It is believed 
that it will now be necessary to shut down and flood the mine. 

WEST VIRGINIA. 
The complaint of bard times and little work at the mines is general throughout 

the Lower Kanawha coal-field. Such dull times have not been experienced since 
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the panic of 1873. Little or no work has been done at many of the mines this 
winter. However, since the breaking up of winter weather and the subsidi og of 
the floods, better prospects have dawned. All the river mines are again at work 
with nearly their full a of men, and hopes of a steady run during the spring. 
The Campbell’s Creek Coal Company at Malden has both its mines running, putting 
out the usual amount of coal. The Dana Brothers’ mine is running with its fulli 
quota of men, and doing well. The Pioneer Coal Company is also running 
its No. 1 and No. 2 mines, but has abandoned No. 3 mine. Rumor says that 
these two mines will be exhausted in three or four months, and that thecompany 
will have to cease operations in this field should it succeed in finding more coal 
— five miles farther up the creek, where it has been prospecting for some 
ime. 
After along dull time and but little work, the mines of the Robinson Coal 

Company at Coalburg have again started up with good prospects of continuing 
loading coal both on the river and railroad. Bucks mine is doing very little. 
The Winifrede mines, up Field’s Creek, are running steadily. The Straughan 
mines, opposite Coalburg, are still idle. The Kanawha Cannel Coal Company’s 
mine at Paint Creek is now in full operation, getting out a respectable amount 
of cannelcoal, which is rapidly building up a reputation in the Eastern markets, 
Heretofore the greater part of the products from this mine has gone West by 
river. Its introduction in the Eastern market will insure a steady market the year 
through. Some important changes are making in the management of the works, 
A stone wall is building to cut off the old portion of the mine that has been on 
fire for some years from the part in which they are now working, and securing 
it from future danger. Many improvements will be made to enable them to 

t out the coal more rapidly as the orders increase. The mive is five miles 
rom the village, on the Paiut Creek narrow-gauge road, which company trans- 
ports the coal at a set price to the river and to the Chesapeake & Ohio Railroad. 
About 60 men are employed, which force will be increased as trade improves. 
The company has a fine vein of this cannel coal running from three to four and 
a half feet, covered with a good vein of splint coal, which is not taken out excep; 
in the entries. Tbe Crown Hill Coal Company’s mine bas again got to work 
fairly, with prospects for a good spring’s run, both by rail and by river. 

GENERAL MINING NEWS. 

ARIZONA. 

COCHISE COUNTY—TOMBSTONE DISTRICT. 

It is rumored that several of the mines in the vicinity of the Empire and Girard 
will consolidate and put down a large working and pump-shaft. This would bs 
a good move, as all that ground lying between the Head Center and Tough Nut 
could easily be drained with one set of puops. 

The pump in the Grand Central mine started up again on the 18th instant, and 
drained the shaft in five hours. The work of sinking has begun. No further 
a is anticipated in either the Grand Central or the Contention from a flow 
of water. 

GILA COUNTY. 

OLD Dominion. —There are 325 tons of coke en route for the smelters. As the 
smelters have been shut down for the want of coke, a number of improvements 
will be made, and the company will prepare for a long and steady run. 

GRAHAM COUNTY. 

DeETROIT.—The foundation-walls for the new plant of this copper company, 
at Morenci, are about completed, and machinery and pipe are arriving ever 
day. ‘The machinery comes from the well-kaown Chicago house of Fraser 
Chalmers. 

YAVAPAI COUNTY. 

The coming summer and fall promise, says the Miner, to be the most prosper- 
ous that Prescott has ever enjoyed. Several new and extensive enterprises are 
under way, and will, before the close of 1884, be accomplished facts. Of these, 
two alone—the Walnut Grove placers and Copper Basin—will give employment 
to hundreds of men for years to come. 

CALIFORNIA. 
INYO COUNTY. 

The late storm has interfered with the mining interests of this county very 
materially. At Cerro Gordo, the storm was so severe that work on the miues 
bad to be suspended, and much damage was done to other property. The snowon 
the summit prevents ingress or egress to Deep Springs, Cottonwood Creek, Beve- 
ridge, and other districts, thereby stopping a great many mines from working, 
as no supplies can be got to the mines. 

MONO COUNTY—BODIE DISTRICT. 

Work at the different mines continues, and since the last report no new develop- 
ments have been made. The secretary of the Standard Consolidated telegraphs 
that the indebtedness of the company March Ist, with every thing paid to that 
date, including dividend paid March 12th, was $2260. 

NEVADA COUNTY. 

MaGenta.—A strike in this mine, which adjoins the Empire, has created great 
excitement in Grass Valley, For years, the Magenta, like many other mines in 
this vicinity, lay idle for want of capital to develop, and the present company 
has been at work about four months. : 
Norta Star.—Arrangements are now under way to reopen this mine, which 

was one of the best mines at one time, but for eight years has been idle, owing 
to lack of funds to do the great amount of dead-work necessary. 

PLUMAS COUNTY. 

PLuMAS-EUREKA.—The Eureka and Mohawk tunnels have been connected. 
This is said to be important, as it will make a large reduction in working expeuses 
and will bring the works, to some extent, down the mountain. The Eureka tunnel 
is now very nearly one mile in length. 

SAN BERNARDINO COUNTY. 

Bonanza KinG.—A telegram from the — gmp eg states that the west 
cross cut opposite the shaft on the fifth level bas cut a vein of high-grade ore 
from winze fourth intermediate slope ; the northeast end of the same level has 
developed an extensive body of ore. Four bars of bullion, valued at $8100, have 
been shipped. 

_ CANADA. 

PROVINCE OF QUEBEC. 

A Liverpool cable has just been received in Montreal , announcing the sale of a 
lot of 1000 tons of Canadian apatite. guaranteed 75 per cent, at 1s. 4d. per 
unit without rise, to be delivered at Newport. The above figure was offered to a 
Montreal shipper last week, but he declined to accept it, believing that the order 
could not be filled at such a low figure. 
QueBEc AsBestos CompaNy.—A gold medal has been received by this com- 

pany asa first-class prize for the finest specimen of crude and manufactured 
s shown at the late Boston Exhibition. The manufacture of asbestos is 

steadily increasing. 
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COLORADO. 

ARAPAHOE COUNTY. 

OmaHA & GRANT SMELTING CoMPANY.—The company is erecting new brick 
additions to its present plant for roasting and calcining purposes, and for c:m- 
plete sampling apparatus. These improvements will render this the most com- 
— and extensive smelting plant in the country, and prepare the company to 
andle refractory as well as desirable smelting ores. So well arranged and 

varied have been the sources of supply by this company that, notwithstanding 
the snow blockade, fully two thirds of the amount of ore necessary to keep the 
works in full blast have been received during the winter, and there is now on 
hand not less than three months’ supply of ore and flux material. The artesian 
well affords the necessary volume of water for the water-jackets, but as its 
temperature is not sufficiently low, one pump is kept supplying cooler water to 
the main tank, from which the jackets are supplied. 

CLEAR CREEK COUNTY. 

CLEAR CREEK.—This mill, situated at Georgetown, which has been closed for 
three years, is overhauling and fitting with numerous improvements, calculated 
to fit it for the concentration of the low-grade ore from the Corry mine. The 
Krom concentrating machinery is to be used, and the mill will probably be 
ready to start up in three months. 
MatrTI£.—It is stated that this mive has at last fallen into the hands of leasers, 

all but the main shaft, which is worked by the Hoosic Company. The shaft will 
— sunk one hundred feet below the present level before another level 
is started. 
Pay Rock.—The building of a tramway from this mine, at Georgetown, has 

just been commenced. The Hudson patent will be used. The tramway is to be 
2181 feet in length, will have a carrying capacity of sixty tons in ten hours, and 
is to be completed by May 1st. With the completion of this work, Georgetown 
will have six tramways, all of good dimensions. The first was built in 1868 by 
Joseph W. Watson. 
PELICAN-DIVES.—In the lowest level of the Unicorn lode of this property 

a fine showing is reported. A large amount of ore is on hand whichappears 
to be of excellent quality. 

GUNNISON COUNTY. 

CHRONICLE.—This mine has been sold for $40,000. 

LAKE COUNTY. 

The Leadville Herald reports the following : 
CHRYSOLITE AND LITTLE CHIEF.—There is a possibility of a bonanza for both 

the Cbrysolite and Little Chief mining companies, in the large tract of partially 
explored ground along the line of these properties, and a short distance north 
of their principal working-shbafts. 
DENVER CITy vs. ALLEGHANY.—The jury in this case returned a verdict in 

favor of the detendant for the possession of the ground in conflict. The plaintiff 
gave notice of a motion for a new trial, and’ all proceedings were stayed 
until the hearing of the motion. 
FLORENCE.—This mine, on Printer Boy Hill, has opened another ore-body on 

the same old body in another place. The mine shows at least three thousand tons 
of fine smelting ore in sight—all carrying considerable gold in addition to its 
contents of silver and lead. 

IRON SILVER.—Bids are solicited by this somgend from tribute-workers who 
desire to sort over the south waste-dump of the Iron mine, which is supposed to 
contain a great deal of paying ore. 

MalIp OF ERIN.—Since arrangements have been made for working this prop- 
erty through the shaft on the Big Chief, operations have been actively conducted 
and nearly 200 tons of sand carbonate ore have been extracted. The mine at 
one point shows sixteen feet of solid sand ore. The horizontal dimensions of the 
ore body are unkown, although opened for over a hundred feet. There isa streak 
of cre in the main body, about two feet in thickness, which averages from $250 
to $800 per ton. A drift is driving along the contact, with the length of the 
claim, and another also across the claim, from the upper Henriett shaft. When 
these two drifts are connected, the mine will be worked through the upper 
Henriett shaft. 
MorRNING StarR.—Exploration-work has been resumed at the bottom of the 

McHarg shaft. 
SeGuin.—The litigation that has so long kept this mine idle has been amicably 

settled, and the mine is now worked under a lease. It is expected that a sale of 
this property will soon be made to Eastern parties. The present owners are 
Messrs. Tabor, Boettcher, and Hammond. 
SILVER CorRv.—The production for this month, it is estimated, will reach 2200 

tons. The ore that is extracted runs fairly well in lead, and ranges in value, 
above smeiting expenses, from twelve to thirty dollars per ton. A fair idea of 
the value of the ore now disclosed in the mine may be obtained from the settle- 
ments made with smelters during the past three or four weeks. The bulk of the 
ore shipped during this period was extracted in driving exploration-drifts 
through existing ore-bodies, and is, therefore, a correct average of what remains. 
The average is based un fifteen lots of about one hundred tons each, and is $17.50 
per ton above the cost of smelting. The working of the mine will be continued 
as now until April lst, when, if no satisfactory understanding is arrived at with 
the smelters, it will be closed down entirely, and even exploration-work will be 
stopped. By that time, the company will have all the newly-purchased territory 
paiu for, and about $20,000 in its treasury, so that it can remain closed for a 
year if need be without becoming financially embarrassed. 
SMALL Hoprs.—The Forest City mine, of the Small Hopes group, situated on 

the lower portion of Yankee Hill, is shipping forty-five tons of ore daily. The 
first-class ore’ runs from 95 to 125 ounces in silver to the ton, and the second- 
class from 59 to 70 ounces. 

PITKIN COUNTY. 

Reports from Alpen state that, while the mining interests of that section are 
suffering on account of the snow, the depression will be of short duration. In 
four weeks, work can be generally resumed. The Louise mine has been forced 
to shut down, being unable to get timbers to the mine or toship the ore extracted. 
The owners of the Vallejo mine have, it is stated, had an offer of $75,000 for 

the property, which they refused. The mine is showing a great deal of high- 
grade ore, and assays are obtained running up to 17,000 ounces. The property 
was Offered a year ago at $200, and found no takers. The shaft then was only 
thirty-two feet deep. Since then, it has sunk an additional depth of forty feet, 
and encountered the large body of ore now giving it such great value. 

SAGUACHE COUNTY. 

Several mines have been bonded during the past month—the Arkansas for 
$20,000, the Armeda for $40,000, and the Wabash for $50,000. 

SAN MIGUEL COUNTY. 

_SHERIDAN.—This mine, in Marshall Basin, has been sold to a syndicate of 
English and American capitalists Jiving and doing business in Shanghai, China, 
$400,000, The Sheridan mine was one of the early locations in the San Juan 
country. Its location was made in 1872. The mine is four miles from Telluride 
vad eight miles from Silverton, and has an altitude of about 12,000 feet. Very 
ittle development, however, has been done on the property, the total amount 

tons. 

and probably in other towns. The belt appears to be a 

stamp-mill, 

! not reaching over 800 feet. The vein is unusually large and very rich. The ore 
carries on an average 225 ounces in silver, and from one to six ounces in gold. 
Operations to develop the mine will tegiu the coming summer, in a vigorous 
manner. No expense will be withheld to show up the resources, and it is quite 
likely tbat works for reducing the ore will be built by the company in close 
proximity to the mine. 

SUMMIT COUNTY. 

In addition to the resumption of work at the Vulcan smelter, Kokomo, the 
concentrating mill and also a sampling mill are to start up early in the spring. 

DAKOTA. 

FATHER DE SMET—The report for the week ended March 15th shows ore 
extracted from the first, second, and third levels, 2090 tons. Ore milled, 2100 
os Golden Gate south header, third level, advanced 7 feet. Header in 97 
e€ 
GoLDEN SuMMIT.—The assessment that has recently been levied has vot been 

paid, and consequently work bas been stopped at the mines. The developments 
made have shuwn favorable results. 
— forty-stamp mill will probably start up the beginning of 

pril. 
IDAHO. 

ELKHORN.—The lessees of a portion of the Elkhorn ground have begun a suit 
against I. I. Lewis, manager of the Elkborn mine, for alleged violation of his 
contract with the lessees, and for unwarrauted interference with them in work- 
" the ground which he leased to them. Damages claimed, $100,000, 

VIENNA.—This mill, since it started up last July, has shipped 147 bars of fine 
a worth on an average $1500 per bar—or a total of $220,500 worth of 
ullion. 

MAINE. 

The company owning the iron mine at Webb’s Mills, Casco, has lately made 
a large purchase of lumber for building purposes. Active operations will be 
resumed this spring. 
DEER IsLE.—A rumor states that parties in Portland are trying to secure con- 

trol of this silver mine, for the purpcse of working it. The mine has been idle’ 
since December, 1882. 
DovuGLas.—The mine is reported to be in good condition ; the ore is consiantly 

growing better, and the vein improving toward the west. It is expected that 
000 tons of ore will be taken out this month. 
EDGECOMB.—This mica company has recently purchased a large tract of land, 
——- property. 
West Luspec.—Work on the new mill at these silver mines is rapidly pushed. 

Two powerful engines are to be put in, one for boisting purposes and the oth: r to 
run the heavy crushing machinery. A large part of the heavy machinery is in 
and nearly ready to be set in motion. Work on the shaft was to be resumed the 
present week, giving employment to some forty men, the force to be increased as 
occasion requires. 

MASSACHUSETTS. 

MILFORD GOLD MINEsS.—The mineral belt upon which the present openings 
are making extends north and south through the towns of Hopkinton, Milford, 

little over one mile in 
width and ten or more miles inlength. The oreis a free gold quartz, easily milled, 
and can be recovered to a large percentege of the assay value in an ordinary 

It may be considered of low grade, running from six to twelve dol- 
lars per ton, averaging nine dollars per ton. This estimate has been made in the 
ordinary way of prospecting, namely, by grinding the ore in a mortar and pan- 
ning it out. Some twenty-five or more pannings have been made by Dr. Rae at 
No. 7 Exchange place, Boston, and every panning except three has shown gold 
varying 1n value from six totwenty doliais per ton. Quite a quantity of the ore 
is now in Boston. There are frcm 25 to 30 tons of ore now on the dumps at the 
mines. A ten-stamp mill will be erected as soon as a sufficient amount of the 
treasury stock is sold. A company will be incorporated this week. 

MICHIGAN. 

CENTRAL.—The legal organization of this company expires this year. When 
the new corporation is formed, it is said the capital shares will be increased froin 
the present number, which is 20,000, to 40,000. 
DEER LaKE.—A quartz vein similar to the Ropes has been found two hundred 

feet west of the line of the latter company’s iands. 
NATIONAL vs. MINNESOTA.—The Houghton Mining Gazette states that the 

National Mining Company, a County, has begun suit against its 
adjvining neighbor, the Minnesota Mining Company, charging trespass and 
laying damages at $100,000. Among theitems in the complaint are encroach- 
ment on the vein in the mine and injury from water, etc. ca nt 
$ NEGAUNEE CONCENTRATING COMPANY.—The indebtedness is said to be 
160,000. 
Prwasic.—At the annual meeting, held at Boston, March 26th, res lutions 

were introduced authorizing the sale of the mine for a sum not. less than 
$50,000. ; 
REPUBLIC.—An analysis of ore taken from the incline shaft, which has just 

been made, gives the following result: Metallic iron, 72°02 ; phosphorus, °U14. 
This ore being the richest in metallic iron and lowest in phosphorus ever pro- 
duced by any mine in the district. 

MONTANA. 

DEER LODGE COUNTY. 

CLaRA.—The company has contracted for a ten-stamp quartz mil], which will 
be erected during the present summer. An incline is down 141 feet upon the 
Last Chance lead, and on the dump are 125 tons of ore that will run from $50 
to $100 per ton in free gold. 

LEWIS & CLARKE COUNTY. 

HELENA MINING AND REDUCTION ComPaNny.-~-The increasing output of ore 
from the mines has made necessary the addition of ten stamps to the mill and one 
or more water-jacket furnaces to the smelting equipment of the works. The 
Comet is turning out from the 200-foot level galena ore so rich that it is shipped 
just as it comes from the mine. ; 

SILVER BOW COUNTY. 

ALICE.—Werk on the North Star claim is progressing satisfactorily. The 
shaft is down about 65 feet. Hoisting machinery will be placed on the mine at 
once and sinking continued until a depth of 400 feet is reached, stations being 
cut every 100 feet. The ledge is said to be 40 feet in width at the workings. 
BELL.—The smelter is making an excellent run on good ore, with sufficient on 

hand to last for some time yet. At the mine, every thing is progressing favor 
ably, although a full force of men is not worked on account of insufficiency of 
ventilation and consequent lack of pure air. Anuprise from the 400 foot level 
to connect with the winze from the 300 is prosecuted. As soon as connection is 
made, thorough ventilation will be procured and’a full .force of men will be put _ 
on. A fine body of good ore is devel for 150 feet on the 400, which pre- 
serves its quality and quantity as work progresses. 
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NEVADA. 

EUREKA COUNTY. 

ABion.—Work has been carried on very quietly of late. Several tributers 
bave been working the mine, and considerable ore bas been extracted, and the 
property bas more than paid the woi king expenses of the company. 
BERTRAND.—The mill will be started up in about two months. 
EUREKA CONSOLIDATED.—During the last few weeks, several small bodies of 

ore bave been encountered that have produced in the aggregate large quantities 
of ore. Since the opening up of the ore-body on the 7th level of the K. K., 
belonging to the Eureka Consolidated, arrangements are making to resume work 
on the lower levels. The ore-body is developing finely. 

STOREY COUNTY—COMSTOCK LODE. 

The San Francisco Bulletin gives the following table, which is made up from the 
quarterly returns to the assessor, and shows the output of each mine in 1883: 

Mines. Tons. Average. Bullion. 
RR cGniccnkicbbisshinccebapeoks« 123 $14 $1,662 
SN isc binnnee - 12,230 18 219,902 
Crown Point..... 40.474 13 553,622 
ol ae 1,C08 14 14,026 
Confidence.... .. ... 217 13 3,€39 
Consolidated Imperial... 554 14 7,795 
EE cans veknanin nn seh s 11,094 23 267,328 
EY IER... wwncccersennces e 300 6 3,800 
END. .0. 2 cevewes sevens 931 12 11,379 
OPNEP. ...2222 000 cocvcccseccerccese 4.680 10 45,040 

SS eee 22,058 13 292,708 
IR ion ccc ech Grice ose abeeeens 118 11 1,358 
Union Conso'idated.... .......... 1,164 18 20,521 
Yellow Jacket................... - 29,558 15 445,107 

DE sina veckteneescnk¥s nn a8 124,599 $15 $1,875,547 

The only dividend ore in the above mines is from the Kentuck, which paid 
seven dividends of $3000 each last year. The total output for the year of all 
the Comstock mines is in strange contrast with the yield of a single mine eight 
or nine years ago. 

Nothing of importance is to be reported from these mines. The work of open- 
ing a station on the 2800 level of Combivation has begun. At Gold Hill, the 
several leading mines are taking out a sufficient amount of ore to keep the mills 
on the Carson River in constant operation. Plenty of ore will be found to keep 
the mills going all summer. 
Hate & Norcross.—The matter of the most importance that the superiutend- 

ent presents in bis report, read at the annual meeting. recently held in San 
Francisco, is upon the work that has been done and is now doing on the 2800 
level, and the prospects there. He says: On the 2800 level, we opened a large 
working station, sunk 23 feet below it for a sump, and started a double drift 
sontheasterly to connect with the main adit of the combination shaft. The face 
of the drift is 65 feet: from the station, and is in very dry ground. No water has 
yet been encountered on this level. lt is expected that, within the next two 
weeks, the connection of these two spacious drifts will have placed this level 
(2800) in corresponding y as favorible a co dition as that throughout the 2600 
level, and enable us to thoroughly prospect that portion of the ledge, which we 
already know contains some ore of excellent quaiity on the 2700 level, with an 
exceedingly promising appearance of existing in a greater extent on the 2800 
level. The new bydraulic pump below the 2600 level is handling the water with 
ease, and gives satisfaction in every respect. The secretary’s report shows a 
balance on hand of $896. 

WHITE PINE COUNTY. 

SWEETWATER.—Eugene N. Robinson hes returned from New York prepared 
with funds to do thorough work on the company’s mining property near Ham- 
ilten. The Wheeler tunnel has already been driven witbin the old Hidden Treas- 
ure limits. 

NEW JERSEY. 

DieKERSON.—The Denver Jron Eva states that a new and promising vein of 
ore has been discovered on this property, Mine Hiil, upon the bill about the old 
mine. The new discovery has not been fully investigated as to its extent, but 
the indications point to the belief that the new vein is about sixteen feet wide. 

NORTH CAROLINA. 

PENNSYLVANIA & NortTH CAROLINA.—This gold mining company has been 
reorganized. The company owns an extensive tract of land near Charlotte City. 
Tbe work of development will begin about May Ist, aud will be vigorously 
prosecuted. 

UTAH. 

Frisco CONSOLIDATED.—This company has been incorporated for the purpose 
of purchasing mines in Utah, and operating them ; also, for smelting and refin- 
ing ores and metals. The capital stock is placed at $2,500,000, in shares of $10 
each. The principal office of the company is at Chicago, Lilinois. 

BOX ELDER COUNTY. 

NortHern Cuter. —This mine is shipping ores regularly. (Grading for the 
mii is about completed, aad work is pushed on it. 

SUMMIT COUNTY. 

Empire.—According to the Park Mining Record, operations will be resumed. 
Mr. Sampson, one of the former owners. and four other capitalists, have put in 
$25,000 each, making $125,000 with which to begin work. This amount of 
capital is put up for the purpose of fully developing the property, and if more is 
needed it will be forthcoming. The mine is at present almost entirely free from 
water, and the cost of pumping, which heretofore was one of the greatest 
expenses, will be very light. ‘The water which stood in the mine for a long time 
did very little damage, as there are only two small caves resulting from it, 
— a can be fixed up at a small cost. Work will be commenced imme- 

iately. 

PATENTS GRANTED BY THE UNITED STATES PATENT-OFFICE. 

GRANTED FEBRUARY 5TH, 1884. 

292,781. Hoisting-Machine. William L.. Beatty, Harvey L Beatty, and Alvin O. Beatty, 
Welland, Ovtario, Can. 

282,788. dpecceins for Deoxidizing Iron Ores. John Bridgford, Albany, N. Y. 
292 814. ydraulic Air-Compressor. Charles Horace Hill, Scranton, Pa. 
292,822. Steam-Generator. TbaddeusC Joy, Titusville, Pa. f 
292,828. Mechanical Movement. Michael J. Lawlor, Poughkeepsie, N. Y. ‘ 
292,888. Machine for Operating Drills. Morris Cutler Baker and Clarence Edward 

Baker, Mitchell, Dak. 
292,898. Rotary Steam-Engine. Louis d’Andrée, Riga, Russia, Assignor to himself and 

Ludwig Loewe & Co., Berlin, Germany. 
292.943. Rolliog-Mill. David B. Oliver. Alleghany, Pa. 
292,944. Desulphurizing-Furrace. Henry E. Parson and George V. Northey, New 

i City. Assignor, by mense assignments, to Thomas J. Powers, 
rustee. 

292,957. Aqgepetee for Producing Compressed Air. Jakob Schweizer, Soleure, 
witzerland. 

292,968. 

293,002. 
293,023. 

293,047, 

293,084. 
293,103. 
293,107. 

293,131. 
293,157. 

293,165. 

293,166. 

293,167. 

293,172. 

293,176. 
293,189. 

293,236. 

293,243. 

293,246. 
293,273. 
293,274. 

293,286. 
293,289. 

293,292. 

293,360. 

293,371. 
293,378. 

293,405. 
293,436. 

293,450. 

293,461. 
293,511. 
293,518. 

293,529. 

293,534. 

293,541. 
293,543. 

293,544. 

293.560. 
293,585. 
293,600. 

293,611. 

293,641. 

293,654. 

293 ,676. 

293,708. 
293.709. 
293,710. 
293,711. 

293,712. 

293,752. 

293,765. 
293,770. 
293,786. 

293,787. 

293.821. 

293,827. 

293,852. 

293,886. 
293.887. 
293.904. 
293 933. 
293.936. 
293,953. 

293,966. 

293,990. 

294,002. 

294,003. 
294,007. 
294.021. 
294,123. 
294,130. 

294,157. 

294,192. 
294,223. 

294,247, 
294.263. 
294,264. 
294,282. 

294,302. 
294,314. 

Marcu 29, 1884. 

Reversing Mechanism for Rolling-Mills. Thomas A. Weston, Stamford, Conn., 
Assignor to the Yale & Towne Manufacturing Company, same place. 

Roasting-Furnace. Newman A. Foss and John M. Gray. Clendenin, Mont. 
ae urnace. Arthur Richard Baldwin Hiltawski, Zaborze, Upper Silesia, 

ermany. 
Milling Apparatus. Frank M. Mackay, La Porte, Ind., Assignor to himself and 
Edward Morf and Gustav B. Morf, both of Chicago, Ill. 

Furnace-Blower. Philip Richards, Wilkes-Barre, Pa. 
Pneumatic Coal Cleaner. Amour Sottiaux, Strepy-Bracqueguies, Belgium. 
Gas-Retort Furnace. Ira N. Stanley, Brooklyn, N. Y., and William A. Sted- 

man, Newport, R. I. 
Metallurgical Furnace. Jacob Altmeyer, Benwood, West Va. 
Process of Roasting and Ameren Gold ard Silver Ores. Ernest Otto 

Francke, Tupiza, Bolivia, and Carl Francke,. Cassel, Germany, Assignors of 
one third to Charles Adams, Manitou. Colo. 

Roiling-Mill. Philip M. Haas, Youngstown, Ohio, Assignor of one half to 
Andrews Brothers & Co,, same place. 5 ; 

Metal-Drawing Dog, Philip M. Haas. Youngstown, Ohio, Assignor of one 
half to Andrews Brothers & Co., same place. ; 

Machine for Drawing Metal Bars. Philip M. Haas, Youngstown, Obio, As- 
signor of one half to Andrews Brothers & Co., same place. 

Preventing Incrustation in Steam-Boilers. Edward J. Hoffman, Sioux City, 
Iowa, Assignor of two thirds to William H. Freed, same place, and William 
H. Ransom, Missouri Valley. Iowa. 

Metal-Screw Machine. Allen Johnston, Ottuinwa., Iowa. 
Metallic Rod Packing. Edwin Pear Monroe. New York City, Assignor to the 

United States Metallic Packing Company, Philadelphia, Pa. 

GRANTED FEBRUARY 12TH. 

Machine for Treating Middlings. James Jones Faulkner and Eliza Taylor 
Faulkner, McMinnville, Tenn. 

Direct-Acting Duplex Pumping-Engine. Robert W. Hamilton, Hartford, 
onn., Assignor of two thirds to Marshall T. Davidson, Brooklyn, N. Y 

Drilling-Machine. Lewis Herrick, New Haven, Conn. 
Furnace-Grate John A. Price, Scranton, Pa. 
Furnace-Giate. John A. Price and Duncan Wright, Scranton, Pa.; said 

Wright Assignor to said Price. 
Rotary Fan. Charles E. Tunelius, Chicago, Ill. 
Ree aeees Machine. Edward P. Walter and Henry C. Walter, Bridge- 

rt, Conn. 
Drill- daking Machine. Edwin O. Williams, Taunton, Mass., Assignor to him- 

self and Byron L. Dwinell, same place. 
Driving Mechanism for Fan-Blowers. John R. Rowlands, New York City, 

Assignor, by mesne assignments, to the J. G. Hoffman Manufacturing Com- 
pany. same place. 

Steam Rock-Drill. Amos Stevens ard Arthur L. Stevens, Philadelpbia, Pa 
Ore-Furnace. George B.N. Tower. New York City, Assignor of one half to 
Edward L Lambie, Washington, D.C. 

Pig-Iron Breaker. Theodore A. Blake, New Haven, Conn. 
A —_—— for Consumivg Smoke in Furnaces. James LIliott, Montreal, Que- 

c, Can. 
Machine for Drawiog Bars, Jobn S. Griffin, Cleveland, Assignor to himself 

and Mathew Boleyn, Newburg, Obio. 
Pump. Nathan Hemenway. Napa City, Cal. 
Rotary Engive. James H. Phelps, Sharon, Wis. 
Means fur Electrically Locating and Following Veins of Metal in the Earth. 

Jerome Prince. Milford, Assignor, by direct and mesne ussignments, to 
August P. Lighthill, Boston, Mass. 
oes George J. Shiner, Freemansburg, Assignor to Samuel J. Shimer, 

ilton, Pa. 
Guard a Moiding-Machines. John O. Squires and Joseph K. Shriver, Balti- 

more, Ma. 
Machine for Making Molds for Castings. Eleazer Thomas, Pawtucket, R. I 
Damper. Robert L. Walker, Boston, Mass., Assignor to the Walker Smokeless 

Furnace Company, same place. 
Steam-Boiler Fire-Box. R»bert L. Walker, Boston, Mass., Assignor to the 

Walker Smokeless Furnace Company, same place. 
Hydrocarbon-Furnace. William H. Brooks, New York City. 
Oscillating Steam tome og eng Frank D. Maltby, New York City. 
Lead Ribbon for Metallic Seals. Elisha C. Sloan, Boston, Mass., Assignor to 

Joseph H. Chadwick, ageat. same place. 
Feed-Table for Hammering-Machines. W. Dewees Wood, Pittsburg, Pa. 

GRANTED FFBRUARY 19TH. 

Hydraulic Machinery. William Donaldson, Ambleside, County of Westmore- 
land. England. 

Steam-Boiler Furnace. Perry Johnson. Cincinnati, Ohio, Assignor of one 
half to Augustus G. Bofing-r and Lewis G. Hopkins, both of same place. 
ee Cylinder for Furnaces. Sherman Gardner Sackett, Lenver, 

‘olo. 
Metai-Mold-Lubricating Material. Charles F. Brush. Cleveland, Ohio. 
Process of Casting Metals. Cheries F. Brush. Cleveland, Ohio. 
Mold for Casting Metals. Charles F. Brush, Cleveland, Ohio. 
— for Manipulating Molds in Casting. Charles F. Brush, Cleveland, 

io 
oa for Extracting Castings from Molds. Charles F. Brush, Cleveland, 

io. 
Covering for Steam-Boilers, Pipes and other Heated Surfaces. Edward Kra- 

henbeihl and Paul Rice, Alleghany, Pa 
Smoke-Consumer. Thomas J. McLaughlin, Chicago. Ill. 
Puddling-Furnace. Richard H. Oates, P-rt ‘ linton. Pa. 
— < * amaane Ores, ete. George Raymond and Albert Raymond, 

Chicago. Il. 
= ee ea Ores, etc. George Raymond and Albert Raymond, 

icago, Ill. 
Furnace tor Burning Garbage, Roastirg Ores, etc George B. M. Tower, New 

York City, Assignor of one half to Edward L. Lambie. Washington D C. 
Alloy for and Process of the Manufacture of Siliceous Copper and Siliceous 

Bronze. Lazare Weiller. Angouléme, France. 
Placer-Mining Machine. Richard V. F. De Guinon, Chicago, Assignor of one 

half to John W. Parmelee. Evglewood, Ill. 
Alloy for Coating Metals. John B. Jones. Brooklyn. N. Y. 
Rotary Steam-Engine. Thomas E. Jones, Fairfield, Iowa. 
Turbine Water-Wheel William M. Mills. Dayton, Ohio. 
Boile -Furnace. Absalom Backus. Jr.. Detroit, Mich. 
Amalgamator. Theodore H. Becker, Central City, Colo. 
Mola. John T. Copithorn, Boston, Mass., Assignor of one half to Edward H. 

Studley, same place. 
Furnace. Kingsbury M. Jarvis, Malden, Assignor to the Jarvis Engineering 
Company, Boston, Mass. 

Roller-Mill Edward Rush Turner and Frederick Turner, Ipswich, County of 
Suffolk, and James Harrison Carter, London, England. 

GRANTED FEBRUARY 26TH. 

Apparatus for the Manufacture of Ingot Iron and Steel. John Francis Ben- 
nett, Pittsburg, Pa. 

Hot-Blast Apparatus for Blast-Furnaces. John Francis Bennett, Pittsburg, Pa. 
Smoke and Gas-Consuming Furndce. Henry M. Brady, Dalton, Iil. 
Magnetic Iron-Ore Separator. Charles Faber, Brooklyn, N. Y 
Tuyere-Pipe Frederick W. Gordon, Pitisburg, Pa. 
aeooning and Straightening Iron and Steel Rods. J. Henry Helm, Alleghany, 

a. 
Ore-Drier and Separator. Albert Seneff, Laramie City, Wyo., Assignor to 

himself and Francis Mulhern, same place. 
Milling Cutter. Sidney Broadbent, “cranton, Pa. 
Brick-Kitn. Willis N. Graves, St. Louis, Mo., Assignor of one half to the 

Hydraulic Press Brick Company, same a. 
Mining-Machine. James H. McDonald. Worden, Ill. 
Amalgamator. Austin B. Paige, Chicago. Ill. 
Amalgamator Austin B. Paige, Chicago, Ill. 
Rachet-Drill. John E. Siaclair, Worcester, Mass. ’ 
——— for Treating Steel Ingots. George James Snelus, Workington, 

ngland. 
Expansible Drill. Orren Allen, Denver, Colo. 
Regenerative Hot-Blast Stove for Blast-Furnaces. Benjamin Ford, Middles 

borough-on-Tees, and John Moncur, Distington, England. 

, 
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FINANCIAL. 

Gold and Silver Stocks. 

New York, Friday Evening, March 28. 

There was a large falling off in the amount of busi- 

ness transacted in the mining market this week, and 
there are few items of interest in connection 
with it. Among the more prominent features 
was the strong advance in Hall-Anderson and also in 

Horn-Silver in odd lots. Standard was stronger 

than last week and closed somewhat firm to- 
day. Bulwer was also strong. On the other 

hand, Bonanzi King was somewhat weak, 
and all tbe low-priced stocks were on the 
decline with the exception of Lacrosse. Robinson 

and Sonora were exceptionally weak, especially the 
former. To summarize the market, it may be said 
that it was very dull and almost featurele-s. The 

total number of shares sold aggregates 88,036, as 

against 143,588 last week. 
The Comstock shares were quite weak, and were 

but moderately dealt in. California was quiet, 
selling from 10@5c. Consolidated Virginia sold 
at weak prices, under a small business; it was 

quoted from 13@9@10c. Sierra Nevada declined from 
$2.75@$2.50, with small transactions. Union Consol- 

dated was moderately dealt in at weak prices, selling 

at $2.50 assessment paid, and from $1.75@$1.60 as- 

sessment uopaid. Best & Belcher sold at $2.6C. 
Sutro Tunnel was irreguiar, under a modera te busi- 
ness, selling from 183@16@14c. 

The Bodie stocks were quiet and weak. Bodie 
Consolidated sold from $7.88@$7.50 under a small 
usiness, Standard recorded a fair business, and was 

very irregular in price ; it sold from $2.30@$2.75@ 

$2.65. Bulwer rallied slightly and sold at strong 

prices, with a fair business; it was quoted from 
$1.25@81.65@$1.50. Goodshaw was strong at 35c., 
and Tioga sold at Ldc. 

The Leadville stocks were generally steady in 
price, but were only moderately dealt in. Amie sold 

froin 8@9c., with a small business. Chrysolite was 
quiet and weak, declining from 88@82c. Dunkin was 

steady, selling from 2C@28c., with a small business. 
Hibernia sold from 3@5c. Breece records a small 

business at steady prices, selling from 24@22c. Iron 
Silver suffered a slight decline under a small business ; 

it sold from $1.85@$1.25@$1.380. Leadville sold at 

45c. Little Chief was quiet and steady, selling from 
51@50c. Little Pittsburg sold from 86@35c. and 
was very quiet. 

The Tuscarora stocks were very quiet, and prices 

ruled weak. Grand Prize sold at 5c., assessment un- 

paid. Argenta sold at 5c. Belle Isle was weak, 

under a small business, selling from 12@11le. Navajo 

declined from $2.90@$2.80, and was but moderately 
dealt in. 

In the miscellaneous list, Alice was quiet and 
strong, selling from $2.25@$2.40. Eureka Consoli- 

dated advanced from $4.50@$4.75 with a small 
business. Father de Smet sold at $3. Green Moun- 

tain was a little weak under a moderate business ; it 
sold from $2@$1.90. Hall-Anderson continues to 

advance, and this week was quite strong; 

it was fairly dealt in, and rallied from 

$1.40@$1.65, closing to-day at $1.60. Horn-Silver 

sold at strong prices under small transactions ; it was 

quoted from $7.25@$7.63. Robinson was quite weak 

and but moderately dealt in; it sold from 29@18@19c. 

Sierra Grande sold on Siturday last at 75c. Bonanza 
King was moderately dealt in at irregular prices, 
selling from $10{%@$1034@$10. 

Central Arizona sold from 21@20c. with a small 

business. Durango was quiet and steady at 3@5c. 
Eastern Oregon sold at 4c., under a small business. 

Harlem was quoted from 6@5c. Lacrosse shows 
an improvement in price, and was actively 

dealt in ; it advanced from 10@14c. Oriental & 

Miller sold from 10@11lc. Rappahannock was quiet 
and steady, selling from 17@18c. Sonora Consoli- 

dated was very actively dealt in at weak prices ; it 
declined from 9@8@7c 

The following mining ccmpanies have been struck 
from the list at the Mining and Petroleum Exchange : 
Moose and Elko Consolidated, and those companies 

suspended from the call were Cherokee, Findley, Gold 
Stripe, Rising Sun, and Sierra Grande. The reason 
for the suspension of the latter was, that the company 

had recently closed its transfer-office in this city. 

Some forty-six members of the New York Petroleum 
Exchange withdrew from that organization this week, 

Ce eee ne ears Fae eae nei emaimemintaamaiemenins 

THE ENGINEERING AND MINING JOURNAL. 243 

in order to join the Mining and Petroleum Exchange. 
This, of course, has had the effect of weakening 

the former and somewhat strengthening the latter ; 
but at the New York Exchange, it is said that new 

members are taking the place of those who have with- 
drawn. ‘There is said to be a movement on foot to 
consolidate the Electric and Manufacturing Stock 

Exchange with the Mining and Petroleum Exchange, 
and we hear that petroleum will shortly be dealt in 

at the former body. 

closed at that figure ; Monday, it opened at $1 and 
closed at 993{c.; Tuesday, it opened at 99%c. and 
closed at 99%c. ; Wednesday, it opened at $1 and 

closed at 99%%c. 
Thus it will be seen that the market was dull at 

about 99\c. to $1, and was apparently supported at 
those figures. On Thursday, “ they ” took out the peg, 
and the market went down with acrash to 96%c. at 
the close, having opened at 9944c. On Friday, it 
opened 955c. and closed 945c., having sold down to 
931¢c. The market has been very panicky during these 
two days, and margins have been swept away. The 

feeling is not yet composed, and lower prices may yet 

be attained, but short selling at these figures we would 

regard as rather hazardous. 
There is no news from the field and no thoughtof it 

or care for it. 
The following table gives the quotations and sales 

at the New York Mining Stock and National Petro- 

leum Exchange : 

Opening. Highest. Lowest. Closing. Sales. 
March 22.. OPO * 00% $1.00144 $1.00%% 2,319,000 

MEETINGS. 
The following mining companies will hold their an- 

nual meetings for the election of trustees at the times 

mentioned : 
The Franklin Mining Company, No. 19 Congress 

street, Rooms 11 and 12, Boston, Mass., April 16tb, 
at twelve o’clock M. 

The Huron Copper Mining Company, No. 19 Con 
gress street, Rooms 11 and 12, Boston; Mass., April 
2d, at twelve o’clock M. 

The New River Mineral Company, No. 49 Cliff 
street, New York City, April 8th, at three o’clock P.M. 

Pelican & Dives Mining Company, No. 197 2A. - 9056 1. oot ‘9 oa 2980.000 
Broadway, New York City, April 1st, at two o’clock 26... 1:00 1.003.999 .985% 3,063,000 

a son OO ‘ 96 ‘oa60 5,905, 000 
P.M. 28... Sone 3082 9346 £9456 11,195,000 
The Peru Steel and Iron Company, No. 115 Broad- anauanns 

way, New York City, April 5th, at three o’clock P.M. TWOtMRaNGicis cccedcsessedisccseces eatcaiae .027,00') 

The Tctal Wreck Mining and Milling Company, No 

18 Broadway, New York City, April 8th, at three 

o'clock P.M. 
‘the Westmoreland Coal Company, No. 224 South 

Third street, Philadelphia, Pa., April 2d, at twelve 

o'clock M. 

SAN FRANCISCO MINING STOCK QUOTATION®:. 

Daily Range of Prices for the Week. 

CLOSING QUOTATIONS. 
NamMeE OF -——- —— -- ——- -—- 

DIVIDENDS. CoMPANY. Mar. | Mar. | Mar. | Mar. | Mar. | Mar. 
The Delaware, Lackawanna & Western Railroad | 22. | 24. | 2. | 27. 

Company has declared a dividend of two per cent | ajpion............{. 0: . eae | ee | suede ts 
upon the capital stock, payable April 21st. Biss cose eeciee tah ik | +22 os 

. ae ae | . The Derbec Blue Gravel Mining Company, of Cali- prone ee ak 16 1% 4 Ve %6 te 

fornia, has declared a dividend (No. 2) of ten cents a | Bechtel........... a namiead ee Br agi | | “~ 

share, payable March 15th. RS oh ea hoch 
ini 5 ~ &. 3 Best & Belcher... 234; 254; 234; 2% 2%! The Hope Mining Company, of Montana, has —— a4 ay 738 el Gl We 

declared a dividend (No. 12) of one dollar and fifty | gunion ch cn coe 
cents a share, payable April 1st, to shareholders of | Bulwer. eines asone sana, As commahewenoute ca cebcceet 

aM ae ? ; California... .....|....-., 10 | -10 0.0... 105° | "105 
record March 26th. Ge a0 1ig| "1461 1624) 4) 4 
The Kentuck Mining Company, of Nevada, has | Con. Pacific Bicccrnd - < | < | = | = | = 

declared a dividend (No. 44) of ten cents a share, Grown Point. a a & ee “14! ss | 1%" 1% 
payable March 19th. Day cern JZ leseee | cee ee] BZ |ecee celeeee oe 

ss : DSc ccateaet eel hens bie roll Rosas haWonveahier , The eae ements of - Eureka , hora aya | aig aia 4i4| "456 
ornia, bas declared a dividend (No. 5) of ten cents a | Exchequer....... sedan [reas xo) .¢ seasloenn ssleonm ubsaaen= 

8 | > ss 

share, or $15,000, payable March 31st. mee oe 
DIVIDENDS PAID BY MINING COMPANIES DURING THE MoNTH | Hale & —. 1% 1% 14 14 «(156 «(1% 

3 TED inscl ana efncas ce] rune nehoses oo] nes. <ok--caaae 
EE ANY PEE SRE SON, TONE Martin White . |.... .. De Basra | 65" | .65 

a as = Seeteem.. icada. woe 1%; 134) 134! 1% 1%) 15% 
= % ono. . Se oak oer tee a hoe ache raciaateaat es 

5 8 “= Mount Diablo ....|.... .. | raced beeen a DP ten dy eS Beers 
| @ | ga > Navajo..... ..... 254; 234) 2%) 24, 2M! 2 
| a | we Sx Northern Belie bese wanes ee ee wdfeces, odigesi@ 

NAME OF COMPANY. ° ss 2 orth Belle Isle..|.... .. | snc ce [ovee se[esea sel ce _asle © ee 
< | #2 | ae (Oo eee 1% °1%| 134154, 14) Le 
= | es " GRONIEM Gc ccccep ces - Faoue: Peeen ate S cckathtbanin ies 
$ | SS Potosi.......... 90 "| 190°) :85" |"75""| 70" | 75 
§ | g | &  |Savage...-....:.. 93 | 190 | (95 | 180 | ‘85 | -80 

' Scorpion........-.|.--... Fiewenebadeeanf-= « bneg aed 
| | ee... 234) 234) 234; 26] (236! 2 

aR os or oo Bivee King.......). 020 cejocee ve] ooo |- as peste 

MMMANO SO 55 h0's 5 ca daca PIO aons bene oateexess 40,000 | Tip Top...... vse |: siete: 
Bassick, G. 8 .. .|Colo.....| 100,000! 100,000 | Union Cons.. 134! 1 156 
Bodie Consolidated, ‘@.. --|Cal acest 20'o00| 10,000 ne es | 4\- |-see- 
Bonanza King Cons. s. es cus 50, 150,000 v aes orale pes Saran ts Racreel see Se pts es hetsesnkonse. 

Bulwer Consolidated, a. ise ; 10 000 | Yellow Jacket.... 24; BAj.... «- | 2 {| 2 

eee as aN, © tite a's | _ eee oa <eee — eee oor : 
ONAL, C.....2.. cece ae ot a : 

Super meen, 0... a aels Aris... 46.066 101,000 Copper and Silver Stocks. 

Father Dione... a... 20,000 0000 Reported by C. H. Smith, 15 Congress street, Boston, 
Hecla Cons., 5.... .......|Mont.... 15,000 45,000 | Stock Broker and Member of the Boston Mining and Stock 
—, iicies “cxeade — ot ae —_ Exchanges. 

EE a> sceseeesecss - |‘Mont... ws A 

Saretaver, Acs. 2c 1 ME 6 sadlerewiocee: 300,000 Boston, March 27. 

Idaho, G........... +++. a 15,500) 146,500 | The market for copper stocks continues dull, and, 
Jocuistita, 8.2L Mex I] “Sotooe | with the single exception of Calumet & Hecla, prices 
Kentuck, 8... ......-. . |Nev...... 3,000 9,000 {are unchanged. There is no speculative activity, aad 

Tittle Chet, 8 2, Clo] LT] 201000 | about all the business doing is confin€d to the two or 
Mount t leasant, G........ (Cal... .. 15,000} 15,000 | three leading dividend-paying stocks, and they fluc- 

Toe oe ate ie — ae — — tuate in price according to the law of supply and 

Oro Grande” ...20° 1212.1. Cal . 6,00'| demand. Last week, Calumet & Hecla was dull and 

ae . ee oat ie , ee eee heavy, and a small lot of stock put upon the market, 

Plymouth Cons., ¢ «| 5 150,900 | in the absence of orders, caused a decline of $3 per 

Quicksilver, Pref. Qov-- i s:| svt] 229000 lehare, ‘This week, there has been a better demand, 
—— ‘Hopes Con..... ... = beseeetoees ‘pes 50.000 and in the early dealings it fully recovered the de- 
tandard, Con., G........ BE we ceee 20, 5, . : 

Syndicate,@............44 i ece-<, 10,0%| — 20:000 | Cline, selling at $236 , but later sales were made at 
United Verde, c....... .. |Ariz...... 60,000 60,000 | $235, and it is now offered at that price. About 100 

shares were sold at these figures. Krankiin declined 
$, with sales of small lots at $11@$113/. Quincy 
was very steady at $45, but there is no activity. Os- 

ceola declined from $1644, March 13th, to $15% on 

sales of less than 25 shares. A small lot of Pewabic 

Messrs. Watson & Gibson, petroleum brokers, No. | sold at $15¢.2$1%. The aunual meeting of this com- 
49 Broadway, report as follows for the week : pany occurred yesterday, and resulted in the re-elec- 
The market opened last Saturday at $1.01 and _ tion of the present management by a vote of about 

$568,500| 2.796.500 

G., gold; S., silver; L., lead; C., copper; Q., Quick- 
silver. 

PIPE LINE CERTIFICATES. 

f 

{ 
| 
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four toone. The opposition labored under consider- 

able disadvantage in not having access to the stock- 

books. The charter of the company having expired, 

it will be reorganized as the Pewabic Copper Com- 
pany, with the same share capital as at present, 

namely, 40,000 shares. Allouez sold at $144. Huron,. 

$114. Ridge, 50c. The rest of the list was entirely 
neglected. 

In silver stocks, Catalpa advanced from 35 to 40c. 
Bonanza Development sold at $144. Silver Islet, at 

10c. 

At the Mining Exchange, there is no improve- 
ment t» note in mining stocks, but rather a tendency 
to depress prices. Bowman sold at 14c., with 18 bid. 

Empire was offered at 19c., no takers. Dunkin, 22 
@24c., no sales. American Electric Light and illu- 

minating Company is firm at $44%;@$4, sales, with 

$4 bid for large amounts. The Water Meters area 

little off from the highest prices. Standard sold at 

$144, but is now offered at $1%. New 

England sold at 60@65c., but later at 40c., and is 

offered at 50c. Much higher prices are promised for 

these stocks in the near future. 

83 p.M.—At the afternoon Board, Calumet & Hecla 

declined to $234. Huron sold at $14g. The rest of 

the list was unchanged, the market closing dull and 

lifeless. 

BULLION MARKET. 

New York, Friday Evening, March 28. 

Foreign Bank Statements.—The governors of the 
Bank of England, at their regular weekly meeting, 
made no change in the bank’s minimum rate of dis- 

count, and it remains at 3 per cent. During the week, 

the bank lost £229,000 bulliou, and the propor- 
tion of its reserve to its liabilities was raised from 

47 1-16 per cent to 47 3-16 per cent, against 838i 

per cent at this date last year. The weekly statement. 
of the Bank of France shows an increase of 6,650,- 
000 francs gold, and au increase of 110,000 francs 
silver. 

BULLION PRODUCTION FOR 1884. 

Ist, 

February. Month of ear trom Jan, i 
or a So % So 

| 
S| -_ Sa a See Sere ‘Mont... | 

*Belmont Mont... 
Bodie, G Ey : 
*Bonanza King, s. 
*Boston & Montana, a. 
*Chrysolite.s.L . .. . 
*Consolidated Bobtail, G 
*Contention. s. G 
*Deadwood-Terra, G 
*Derbec Blue Gravel, G. s 
*Father de Smet, a 

BL eer 
*Hecia Cons., G. 8.L........../3 
*“Homestake G. .. .. 
*Hope, s 
Hora-Silver. s. L 
CE EE, Bb oo. wc vn snes 
*Kentuck, a. . Se. te cab } 
*Lexington. G.s...... 
*Little Pittsburg. Te 

ea 
* Mount Diablo. 8. == 
PD ME bo wnkescxsaevee v 
*Ontario, s. L 
*Oxford, Gc. ‘ 
Plymouth Consolidated. c .. C Se 84, 063. 186,501 
*<outh Yuba,G jf 2,040 
Standard Cons., G... ..... .. 3,818 3,818 
*syndicate, G. 8 14,624 29,859 
*Tombstone, 8. L | +49.710' 122.756 

$2,783,343 

BSeSVRS PE OLS 

pESeR ESSE Fo Se 

Total amount of shipments to date 

* Official + Assay value t + Not including value of lead. 
G. Gold ; S. Silver @L. Lead. 

METALS. 

New York, Friday Evening, March 28. 

Copper.—To-day, ther: is a slightly better feeling, 

and it would probably be difficult to obtain small 
lots at less than 14%{c. for Lake, which has been 
slightly shaded in one or two instances during the 
past two weeks. We quote Lake 14%@15c., though 

it should be stated that the quantities available at 
the lower figure are probably small. They represent 

merely the Lake copper sold by consumers who have 

bought other brands to cover a part of their needs. 

A rumor is current that 50,000 tons of Lake copper 
have been placed abroad at 131%c., but we are unable 

to trace it to any authoritative source. 

The latest English cables are slightly more favor- 
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able, Chili Bars being £54. Bast Selected was quoted 
last by cable £61. 

The January returns of our Bureau of Statistics 
show the following figures : 

Imports «f Copper, January. 

1884. 
In ore, pounds 222,748 
Pig and ingot, pounds 4,370 

Exports of Copper, January. 

1883, 
? 

72,175 

1884. 
468 

205,007 

Ore, tons 

Ingots, bars, and old sheets, pounds 7 

Tin.—The market was fairly active, and at one 
time during the week went up as high as 18%c. for 

jobbing lots. It has however, since receded. to 

18°30c. for large lines, spot Straits. England cables 
last £83 5s. 

Lead.—The market has been duli, the only trans- 

actions being a few hundred tons of hard Missouri 

lead at 4°10c., which came in in consequence of the 

reduction of freights. There is some lead seeking 
buyers at 4°10c., though the principal holders are still 

firm are at 4°15c. Consumers appear to be quite weil 

supplied for the immediate future. , 

From St. Louis, Messrs. John Wahl & Co. telegraph 

us as follows to-day : 
Our market is sluggish, the demand being ex- 

tremely light and prices almost nominal. We may 
quote both Hard and Soft Lead 3°85@3°90c. Receipts 
during the week foot up to 320 tons. Freights from 

East St. Louis to New York are 23 cents. 
Messrs. Everett & Post, of Chicago, telegraph us : 

Our market is quiet and dull, with prices unchanged 

at nominally 3%;@3'90c. The demand is moderate 

only, and there is very little doing. 

Spelter.—This metal continues in a strong posi- 
tion, being firm at 4°60c. for ordinary Domestic, 
though little is done. English cables £14 10s. for 

Silesian spelter, equivalent, including commissions, to 

4°95@5c. 
The January imports of spelter were 753,466 pounds, 

against 1,116,740 pounds in January, 1883. 

Antimony.—Witb a full visible supply, the market 

continues quiet, with quotations at 1lc. for Hallett’s, 

11%c. for Cookson’s, and 10%c., for Pontifex. 

IRON MARKET REVIEW. 

New York, Friday Evening, March 28. 

According to the British Board of Trade returns 
the shipments from England to this country in Feb- 
ruary were as follows : 

Month of Month of|Month of 
|Feoruary February} January. 

ARTICLE. 1884. 1883. 1884. 

Tons. 
10,969 

233 
3.766 
on 3 

Tons. 
18.907 

1,197 
DONT 
2.646 
14.660 

235! 
2,190 
4,349 
3,037 

i 

Tons. 
10.670 

457 
1.845 
614 

15,7 
244 

2,102 
1,267 
1,713 

Bar, angle, rod, ete 
Railroad, a 
Hoops, sheets, plates, ete.. 
Tin plates... 
Cast or wrought. 
Old 
Steel, unwrought 
Steel rails 

The Bureau of Statistics hes ‘published it its aaiasiial 
figures, according to which the imports of iron and 

steel were as follows : 

Imports of Iron and Steel in January. 

1884. 
Iron ore, gross tons. . ...52,676 

RG Ce. cca mee pe er! abSe 15,031 
Wrought and cast-iron es anmnies tons.. 2 416 
Steel scrap, gross tons ..... 
Bar iron, net tons .... Lowesanae 
Hoop, band, and scroll, ‘net tons. peoteean 
Sheet. plate, and taggers, * ss 
Tin-plates, net tons ..... 
Cotton ties, “* “ 
Steel hoops, bands, strips, sheets, 

lates. net tons 
ire rods, round, in coils, iron, or steel, 

1883. 
40,546 
26,093 
10,127 

Y 
4,062 

189 
490 

18,920 

net tons .... .. 
forgings, ‘“ 

Wire and wire ro 
Anvils, axles, an 
Chains, net tons 
Stvel rails, gross tons 
Steel ingots, blooms, billets, and vars, ” 

American Pig.—We can not trace any growing 
buying movement, though any concession would 
probably bring into the market large orders now 

witbheld. Business is still restricted to the absolute 

daily wants. On the other hand, there is no anxiety 
to sell, and consumption and production appear to be 
so closely balanced that any increased demand would 
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stiffen prices, though the reserve capacity would not. 
admit of auy pronounced movement. 
We quote No. 1 Foundry at $20.50@$21; No. 2, 

$19@$19.50 ; and Gray Forge, $17.50@$18.50. There 

bave been no sales of Bessemer pig, which remains 

quiet at $20, and 20 per cent Spiegel has sold in 
round lots at $28.50@$29 ex ship. Ferro-manganese, 
45 per cent, is worth $45. 
At the Metal Exchange, the following transactions 

were recorded: Saturday, 500 tons pig-iron certifi- 

cates, June, $18.50 ; and to-day, 100 tons No. 1, short 
notice, $19, and 100 tons April, $19. 

Scotch Pig.—The market is very quiet, and very 
little business is doing. Importers are firm, though 

occasionally small lots on the dock are placed at lower 

figures, 

We quote ex ship and to arrive : Coltness, $22.50 
@$23; Langloan, $22.25@$22.50; Summetrlee, 
$21.50; Dalmellington, $20.75; Gartsherrie, $22@ 

$22.50; Eglinton, $20.25; and Glengarnock, $22@ 

$22 25. 
At the Metal Exchange, the following cable quota- 

tions have been received : Coltness, 57s. 9d.; Lang- 

loan, 54s. ; Summerlee, 523. ; Gartsherrie, 52s. 61. ; 

Glengarnoek, at Ardrossan, 51s. 61.; Dalm:llington, 

48s. 6d.; and Eglinton, 46s. Warrants are quoted 

42s. 5d 
Rails.—There have been sales of round lots at con 

cessions. 

Old Material.—The market has been a little 
more active. We quote $21@$21.50 for Ts. 

Philadelphia. March 28 

{From our Special Correspondent. | 

Pig-Iron.—Comparing the movement in pig-iron 
for the past week with that of other weeks since the 
1st of February, a decided improvement is to be 

observed, especially in gray forge. More inquiry has 

been developed for Southern irons especially, and 

several contracts have been placed for futuce delivery. 
Prices are $17.50@$18. Much more Southern iron 
could be sold if it could be had ; but the general posi- 
tion is unchanged. Mill-owners are more willing to 
buy a little ahead now than they have been. There 
is no possibility of any further weakening in prices. 
The demand for refined iron is not very heavy, but 

there is a heavier movement, especially in the stand- 
ard brands of forge. Inferior brands have been 

offered, in a few cases, at very low prices. The best 
brands are in moderate demand. Inquiries are in the 
market for 1000-ton lots and for a few larger lots. 

Most of the sales made are in from 100 to 50)-.ton 
lots. There is a probability of an improving demand 
throughout April, but leading brokers say that they 
have no hopes of better prices. Production is very 

carefully gauged to the market requirements. No 

more furnaces will blow in than blow out, as there is 

no inducement to increase production. Two or three 

speculative inquiries have been heard of, but sales 
have not been made, as the offers were below cost. 

Most of the producers are strong, and are pursuing a 

conservative course, not being obliged to crowd the 
market to get money. The tariff agitation in Con- 

gress has had its weight in an indirect way. But for 
this, production would have been slightly increased 
long ago. As soon as makers are satisfied that there 
is no danger of a reduction, an increase will be made 

in the output. Foundry irons are likely to remain 
where they are for some time to come. Prices are 
$20@$21, with $20.50 as an average selling price. No. 

2is very dull and hard to move at any price. The 
usual price is $19 ; some has sold at $18 ; and the ten- 

dency is downward. 
Foreign Jrons.—Iu foreign irons, there is very 

little to report ; $20.50 is the lowest quotation for 

Bessemer. A good dealof Bessemer would sell at 

$19.75 and $20. There ara inquiries in the market, 

aud offers which, if accepted, would lead to sales of 
20,000 tons, and perhaps more. Spiegeleisen is 
fluctuating. There is a good deal of inquiry, but 
sales aggregate very little. The ordinary quotations 

are $29@%30 for 20 per cent ferro-manganese, $45 

for 45 per cent. 
Muck-Bars.—Sales of Muck-Bars have been made 

as low as $31.50 for ordinary and as high as $33 for 
best. Offers for 1000 or 2000 tons are in hand, but 

are very low. 

Blooms.—Chareoal blooms are very dull at old 
prices. 
Merchant Iron.—Manufacturers in the city are 
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NAME AND LOCATION 
OF COMPANY. 

Alice, Mon.. .....se00- 
Amie Con., es conc 
Argenta, Peeves ce 
Bar. & Walker, Ut 
Bassick, Co.......0.6+ » 
Belle Isle, Ne La mavey wine fesse 
Bade Cons., Ca..... = 
Bonanza King....... “je i0. 8 10.50)10.88 10.50 10. i8 10:78 10.50 10.50 10.25 i013 10.00 
treece, Co...... 
Bulwer, Ca..... 
Cutifornia, Ne 
Cal. & Hecla, Mich.. 
Carbonate Hill........ 
Ciribou Con., Co..... vf oo Ste 
Castle Creek .......... sie eee 
Curysolite, Co......... 
Cons, Va., N@...... .. 
Copper Queen .. ..... Spee cca fore wate ccs 
Dunkin, UO........ 
Eureka Cons., Ne. 
Excelsior, Ca...... 
Fatner de Smet, D 
findiey, Ga..... 
Gold Stripe, aes 
Gould & Curry, Ne 
Grand rrize, Ne... 
Great Eastern, Dk. 
Green Mountain, Ca 
Haile & Norcross, Ne..|..... 
Hall-Anderson, N.S . 
Hibernia, Co.......... 
Homestake, Dk...... 
Horn-Silver, Ut.... ... likes euhe eee 
RT 3 ae xtnsel wsnctehs saeebess 
Independence, Ne....|...... 
fron Silver, Co........ oe ese 
La Plata, Co.......... ° 
Leadville C., Co....... 
Little Chief, Co... ... 
Little are, Mh scces 
Martin White, aaa 5 Siameedneen- etwas 
Mv0se, CO. .....0.00-00 sank heme eesn ces in 
Navajo, Ne............ 
Northern Belle, Ne...) . 
North Belle Isle, Ne...|...... 
Outario, Ut....... 
ODORS, ME.ccccce sovece BO, aecene 
oo! ee a nheccnns 
Prussian, Colo........ 
Quicksilver Pref., Oa slbascs eo] ccccce 

COm., Ca, |... 00] ceree-leereeelerceee[oeeee 
Ristas BER, CB.....cccclee eccle peamntaee 
Robinson Cons., Co... ..... el a 
Saint ,oseph’s Lead bail sawn lnowane oe eosttaceeluces shewesn 
BR Mi, Be ons s0n6seee] oonces Ma ciasiags base a ibkss cheers oii 
Sierra Grande, N. M... 
Sierra Nevada, Ne.... snes: a | Ebacanbiepenel vebecdion 
Silver King, AF......00) 000 20] seccee 
Spring Valley, Ca. 
standard, Ca...... 
stormont, Ut.... 
rip Top, Ar...... 
Tombstone, Ar 
Vizina, Ar..... 
Ye wow Jacket........ | eeeees 

rulltables giving the total amount of dividends, capital, etc., willbe printed the first week of each month. Dividend shares sold, 47 861. Non-dividend shares sold, 40, VI. - 

Allouez...... 
Me Coste yaa ceseces} 
Atlantle ....).... esses ele 
AZUOC.. 004 el eeee cep eeee ee 
Bodie Con..}.... 
Bonanza D.} 
Bowman Sil 
Breece ......|..2. «s{+s 
Bruns. Ant. | 
Bulwer......|. 
Bull Dom’go). 
California..; ... 
Cal. & Hee. 
Catalpa......| 
Climax...... 
Lo. Virginia! . 
Contentm’t. 
Crescent.... 
WERE ceens 
Decatur.. 
Deer Isle.... 
Denver City | 
Duncan..... 5660 
—* 
Durango.. 
MEE 5 olecsvects 
Eureka Con. 
Franklin. 
Gila Couns.) 
Hancock G. 
Harshaw 

uki il. 
Huron.. 
Ind’n Queen . 
Mammoth .. 
Mass.& N.M. 
Minnesota .- 

National....).... 
North. oe 
Untario . 
Osceola. . 
Penn-Breck.. 
Pewabic ... 
Plymouth .. 
Pontiac. 

San Pedro. 
S’ra Grande}. 
Sliver Islet., 
Simpson @dj, 
Sonora - 
South a 
Standard... 
Sullivan. 
Sutro Tun: 
ycamore...|- Bee 

Twin Lead.. 
Vizina . 

DIVIDEND-PAYING MINES. 

HIGHEST AND LOWEST ies) SHARE AT WHICH SALES WERE 
DE. 

March 24.| March 25.) March 26.) March 27.) March 28. 

s : 

- || Dunderberg . 

|| Fannie Barret 
|| Globe Copper.. 

i} Harlem M.& M.Co.. 

|| North Standard, @. 

PRE. ccceseeas 

Ruby, o 

NEW YORK MINING STOCKS. 
NON-DIVIDEND-PAYING MINES. 

HIGHEST AND LOWEST PRICES ™ 

NaME AND LOCA- 
TION OF COMPANY. 

AIBIOR..02-.0000 
American Flag... ovees 
pencaneae, @.cccoee 
BearCreek ... ....|----+- ‘ 
Kechtel Con.,G.. .|.. 
Belvidere.... .....|--- 
nest ¢ B’icher.G.s. 
Big Pittsburg, 8. L 
Bradshaw, 8..-.....|....- 
Buckeye ...........|- eco 

a ee 
Bull-Domingo, 8.L.|...... 
Bye and Bye.......}...... 
Calaveras,G....... 
C’lav’ _ 3 W. &M.Co. 
‘al. 

Central Ariz’na, s 
Cherokee, @.. .. 
Climax. Co........ 
Colorado Seeeees. 
Cons. Pacific... 

AO | Crowell,@.... ...|... a eoabhal eo anepiEnawqodhedene: 
Dahlonega, cece: 
Decatur...... as 

Enterprise. a 

2o0ld eae @ 
Goodshaw, @ 
tranville, @ 

Hortense, 8 
{| Imperial..... eae algeere 

Lacrosse,@.... 
| Lucerne... 2... abaaes 
war ‘iposa Pret..@. 

Com.. @.. 
| Wexican, @. 8......}.. 
— Boy.... aia oe weed 

| North Mexican.. 

| N. Horn-Silv’r, sx. 
Dri’nt’l & Miller, s 

Rappanannock, a. 
| Red Ele oo S... 

| * Nos. 2&3, s.! 
| ae To eaeeiee 

SHARE AT WHICB SALES 
DE. 

Sarr. 

| Arizona.|......|.. 
|} Silver Cliff, s...... 

|| South Bodie, a..... 
‘| South Bulwer, @. 

»|| Souch — 

State Line, 1@4,8.|° 03) .12.7. 

es MINING STOCKS. 

Ps ompesa 

“| | Arizona ae 

..)| Denver Ses 
.| | Eureka...... 

Sa MINING _STOCKS. 

| | 
| | #. L. 
\| lil tctitenaameaiaiaigaay a acmmenepain a mndbaanaiaan 

500) | Amor. Cons.|.... 
| Argent.. ...) 18 

| Caanuaie. ce] oeee ool 
| Cincinnati.. 
| Comprom’ e.| 
Contention. 
Con. tess 7.| 
Dauntless .. 
Del Monte.. 

Girard.. 
Governor. 
Grand Uni'r 
ureen Mt. 
Gunnison... 
Homestake. 
Horn Silver. 
Iowa Gulch. | 
Iron Silver. |.... 

Ledger Con.} 
Little Chief.| 
Little Dia’d.;. 

L’g & D’yH 

Mt.Sheridan}......}. 
TORR is. 6 hes sces 
North’n B’1./ 
Ori 

Patmetto E. 

Sierra Be. la. 2&5) 

Silver King.|.... .| . 
Silv’r Plume}.... ... 
Sonora Con.|....../. 
Standard... |..... 
Sultana. ....) 00.000. 
SENS TUBE. nc csclowoscshs « 
DONO ish nas cles s cclesie cs 
VIRROE. cccccslocce co} ocecs . wee seleces cefocce 
eee wibates Satsien celeesBaclisse cabecs 
eee eeeeeenee oe we eeleeeeee 

Res i 
March 21. March 24. March 25. | March 26. 

King Bul’on|.... 11)... .. 

Little Maud). 222 22)..22 2: 

WOE co sledccwctsccs 

POMBE...) 000. «|e co vefocce cole 
Penn-Breck.; .03)...... ne eé%ea 
Permanent.|......}...... 

ee ee 
Pizarro Ex..|......|. 
Potosi.. icaiewahe 
Rara Avis.. ', sates 
Rara Avis E. 108} we 
Record .....|.... eet sine 
Rico Pion’r.|... 224.20. .2)220.: 
Sierra Apac.|...... aaah ees Pain 

ig 
Sierra G’nde = 7244) 
BEI ale. 6c cclececsc}eess 
Sliver Cord.j.... aj... cleose oefe 

Mfess cifeece epee veep es deeee oe 

| March 27 | 
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doing a quiet business, and representatives of country 

mills give a similar report. There is nothing in the 
market to induce consumers to buy much more heav- 

ily than they have been doing since the opening of the 

year. Small lots, 2c. Large lots can be had at 1:90c. 
and 1°80c. has been aceepted where the quality was 
not assured. Store lots have sold at 2:10c. Common 
iron has sold at from 1.65@1°'90c., according to qual- 
ity. The latter price has been paid for good Common 

in one or two country mills. There is an improving 
machine-shop demand for iron and steel. 

Plate and Tank Iron.—Leading plate makers report 

a better demand, made up of trifling orders. No large 
orders have been placed, but there are offers in hand 
which will probably lead to business, if buyers’ offers 

are accepted. A good many large requirements are 

in sight, but consumers are not disposed to place them, 

except at concessions which makers are not disposed 

to make at present. But the probabilities are, that 
the plate-mills will have enough work to keep them 

busy throughout the spring andsummer. Negotiations 

are pending for deliveries to be made in this State and 
New York. 
Sheet-Iron.—Galvanized iron is stronger, in view of 

the heavy season demand now due. Thin sheets have 

been moving slowly at concessions on large lots, but 

firm prices for small lots. A large amount of sheet- 
ron will be wanted in April, especially of heavy, as 

consumers are very short of material. 

Structural Iron.—Although structural mills are not 

fully employed, having considerable capacity disen- 
gaged, yet several mills farther West are preparing to 

put up machinery to make shapes. This has been 
done in the American Iron-Works at Pittsburg. 

Steel Rails.—Quotations are unchanged. Buyers 
are taking small lots at $35, and large lots could be 

had at $34. The Bethlehem Iron Company is making 
76-pound rails. The Pennsylvania Steel Company is 
making 70s. Good authority states that there are 

inquiries in hand for about 75,000 tons of rails, but 
there is no immediate probability of their being 
placed. ‘The rumors of sales having been made at 

$33@$33.50 have not been verified. 
Old Rails.—Small lots of old rails have been sell- 

ing at $22.50@$23. Large lots are wanted at $22, 

and $22 shaded ; $21.50 would sell large lots of for- 
eign, and that figure has been bid for Americar. 

Double-head rails are quoted at $23.50@$24; ro 
sales. 

Scrap.—Crop-Ends, $20 bid ; No. 1 Wrought Scrap 
is in light stock, and commands $24 for best. Cargo 

is nominally $22 ; no sales. 

Pittsbure. March 27. 

[From our Special Correspondent.]} 

The iron trade of this section has shown a slight 
improvement in activity within the past three or four 
days. Only small lots of material are called for, and 

prices have not improved, but the movement is live- 
lier and inquiry is increasing. Neutral mill irons 
have sold more freely than other kinds of pig at 

$17.25@$18. Foundry grades are quoted as usual, 

at from $18@$21 for Nos. 2 and 1. Bessemer pig 
has sold in small lots only, and is quoted at 

$20@$21. Muck-Bars can be bought all the 
way from $31@$32, with the latter figure held 
firmly for good makes. There is nothing new in 
steel rails. The mills are busy, but are not booking 
any large orders. Prices are still nominally $35 at 

mill. Old rails would sell in large lots at #23, but 
$23.50@$24 is asked, and sales are very light. Mer- 

chant steel, nails, bar, sheet, wrought pipe,.and rail_ 

road track supplies are moving more freely, although 

large orders are still withheld. Nails have been 

quoted at $2.40@$2.50, with one or two sales 
reported at $2.35. 
Wages have been reduced in a number of the pits 

of the first and second pools of the Monongahela, and 
some of the men are at work at the reduction, and all 

will probably accept. The railroad coal trade tribunal 

met on Monday, and decided on a sliding scale to 
govern the wages of miners during the coming six 

months. The long-talked of ccke pool has at last been 
arranged. All the operators are now united, and 
production is to be regulated and prices advanced to 
about $150. It is predicted that, before very long, 

mill have not been settled, and a strike will probably 

be inaugurated. 

soon as full-time is resumed. Some of the larger 
manufacturers in Eastern Pennsylvania have been — 
making inquiries for summer supplies, but no large 
contracts will be placed for a week or two. 

COAL TRADE REVIEW. 

New YorK, Friday Evening, March 28. 

Bituminous operators are making very unfavorable 

reports of the present and prospective condition of 

the trade. More or less inquiry is received from 

Eastern consumers, and negotiations are pending, 
Anthracite. through Boston agents, for bituminous deliveries 

We are passing through the usual lull following the | through the spring, but nothing definite can be said 
announcement of opening prices, and, so far as we can 
learn, the only business doing is that forced by con- 
cessions. The market is very quiet, and is temporarily 

laboring under the uncertainty of what is to be 
done in the near future. There isa strong feeling that 

half-time work should be continued duriug April ; and 
if the condition of the trade alone is made to guide 

the decision of the companies, we are convinced that 
they can not help acknowledging its necessity. A 

decision on this point is expected to-morrow. 
Should those prevail who desire to run the collieries 

full-time, then there seems no other prospect but a 

decline in values, as the market has all it can do to 

absorb the present tonnage. How matters will 
shape after the opening of navigation, when the 
‘*boundless West” is ready totake the predicted 
heavy amounts of coal, is quite another matter, but 

until then, half-time work sbhculd be the order of the 
day. Prices are about $3.90@$4 on board for stove 

coal. 

Bituminous. 

The struggle for the steamship business has begun, 

and promises to be fierce. We understand that the coal 
shipped via the Rochester & Pittsburg Railroad and 
Erie Canal is making a sharp struggle for recogni- 
tion, and is offered at $3.30 on board, while 

Clearfield coal is quoted $3.35@$3.45. In the Clear- 
field region, a reduction of wages from 50 to 40 cents 

per ton has been posted, which may lead to a tem- 

porary suspension of mining. It does not seem to 
affect the market in any way. the low prices named 

being the basis of contracts for season delivery. 

Philadelphia. 

{From our Special Correspondent.] 

March 28. 

It is too soon after the announcement of spring 
prices to expect a very heavy demand for anthracite 
coal. The only business that is coming to hand now 

is in small lots for immediate shipment. The large 

consumers are purchasing in a small way, being 

unwilling to place heavy requirements at present 

prices, for the reason that they expect a decline in 
price ; or soit is given out. The representatives of 

the coal interests think otherwise, and are satisfied 

that consumers, large and small, will find it to their 

interest to come in and purchase in a short time. A 

good many inquiries for large lots have been received, 
and stocks in consumers’ hands are light. Most of 

them will be obliged to purchase, at least for current 

requirements, even if they do not anticipate heavily. 

Freights are very irregular, for the reason, it 

issaid here, of the competition of barges at New 

York, which, being unable to find business in grain, 

are carrying coal at nominal rates and competing 

with the steamers, which can not carry coal to New 
England at such low prices. This matter will be 
settled in a few days. This fluctuation in freight 
rates, besides the uncertainty as to the permanency 

of prices, has had a good deal to do with the back- 
wardness of demand. It is definitely given out that 

there will be full-time for the present ; but it is not 

known how long it will last, The Reading is willing 

to make full-time for a month. The other companies 
have not announced what plan they would prefer to 

follow. The fact that the requirements of the coun- 
try are very heavy is a strong feature in the market, 

and the most conservative in the trade regard prices 
as likely toremain where they are. There is some 
shading and cutting in prices of infeiior coals. The 
manufacturing demand of Eastern Pennsylvania is 
still backward, owing to the belief among con- 

sumers that prices will break. But the oper- 
ators say that the trade is in excellent shape. A 

great deal of complaint bas been made by the miners, 
who have suffered considerably from their partial 

idleness. The employment of foreigners recently 
all the ovens in the Connellsville region will be at| arrived bas furnished occasion for some complaint 
work. among the old miners. Steps have been taken for 

The striking puddlers at the Elba iron-works have | the formation of a union of some sort, but managers 
resumed. The troubles at Singer, Nimick & Co.’s helieve that the present discontent will disappear as 

regarding them at present. The Clearfield operators 

are unable to meet the cutting competition of the 

Cumberland miners, and say that something must 

be done to protect the Pennsylvania coal interests. 
The line trade shows some signs of revival, con- 

sumers of bituminous coal being low in stocks. The 

opening of tbe Schuylkill Canal bas not resulted in 

any large business as yet. 
opened by April Ist. 

All the canals will be 

Pittsburg. March 27, 

(From our Special Correspondent. ] 

The chaotic state of the trade at th's point, referre 
in my last, is fast coming to an agreeable end. The 

present week bas been a notable one in respect to the 
adjustment of labor difficulties that a few days ago 
threatened to seriously affect both the river and rail- 

road coal trade here. 
In the first place, the railroad miners on Tuesday, 

through their representatives in the Trades Tribunal 

accepted a 3 per cent rate and a sliding-scale. This 
scale begins with $5.75 per 100 bushels on the wallat 

Union Depot (the present selling price), at which price 

mining is to be38 cents. To this decision, a minority of . 

both miners and operators objected, and as no um- 
pire will be called upon, there may be some trouble, 

but not a general one. The new rates go into effect 
May lst, and give the railroad operators something 

tangible to work upon in making lake and other 

contracts. These gentlemen are now busy on this 

agreeable work ; but as yet I learn of no contract 
secured. Prices remain nominally 6 cents on the wall ; 

but in reality 584 cents is the price at which most 

transactions are made. Mill demand is good in dis- 

tricts where natural gas has not yet penetrated. The 

new fuel is really a serious matter for some 
operators. In one mill, devoted to the manu- 

facture of railroad supplies, a coal bill represent- 

ing from $30,000 to $35,000 is absolutely wiped out ; 
for not a pound of coal is used in the establish- 

ment, even the office fires being supplied from the 

Murraysville gas‘main. The product of the mill is 

meanwhile increased in quantity and quality, and 
the wages of a score of firemen, asb-haulers, etc., dis- 

pensed with. At the Edgar Thomson Steel- 
Works, the use of gas has done away with coal in the 

furnaces under 94 steam-boilers, and the rail product 

increased 20 per eent by reason of steady, reliable 

steam pressure, no burning of boilers, stoppage for 

repairs, etc. 

On the river, the change for the better is equally 

satisfactory. Ata mass-meeting held yesterday at 

West Elizabeth, second pool, the miners accepted the 
reduction to 314 cents, and work is now going on in 

nearly all the pits, except one in the second pool 

where the diggers are out agaiust a reduction to 3 

cents. Present rates for river digging are now in the 

first, second, and third pools, 314 cents ; in the fourth 

pool, 2%{ cents; the latter being due to the thicker 

vein, purer coal, and increased lockage on coal to the 

open river at this city. Prices along the river 
are very unsatisfactory, sales at Cincinnati of second 
pool at 7 per cent four months being reported equal to 
6%{c. for cash, or thirty days. The sime depression 

exists at all lower ports, due to large stocks and a 

continuance of good shipping stage of water. - There 
is little coal afloat here, as it is shipped as fast as tow- 

boats return from below. 
Coke as yet is unchanged as to pric, but the out- 

look is encouraging, and operators, having agreed on 

the mutual plan already referred to, look for an ad- 

vance of from 10 to 15 cents a ton on or about the 

lst prox. Present demand, 700 cars daily, with 

prices steady at the old figures, $1@$1.25 per ton, 

free on board. 

Buffalo. March 27. 

{From our Special Correspondent.} 

The mild weather and heavy rains have had a good 

effect on the ice, and the prospects are promising for 
an earlier opening than was at first expected. 
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Prices of anthracite and bituminous coal are un. 
changed ; the former is dull, and thelatter fairly 

active. 
Coke is without new features ; price and business 

steady. 

In the absence of any special items coming under 

my personal knowledge, the following may prove 

interesting : Mr. Joseph E. McWilliams, of this city, 
agent of the Delaware & Hudson Canal and Coal 

Company, is reported by a newspaper interviewer to 
have said on Monday last: ‘It is rather early yet to 

give an opinion as to the coal trade for the coming 

season. During winter, business has been fair and 
prices about an average. The stocks on hand are 
very light, as none of the companies has much coal 

on the track or coming forward, it being too early to 

begin forwarding spring supplies. Rates seem steady 

at the ruling figures, :ud no changes are looked for 
until navigation opens. The output of coal at the 

mines is governed by the market demand, so that 

there is seldom a larger stock on hand than is needed 

for present requirements. 

governing the trade which can not be foreseen until 
the season actually opens.” 

Mr. Rollins, the manager of the Secheaie & Pitts- 
burg caval-boat system, has been visiting our city. 

The company has twenty boats—ten steamers and 

The plan for the coming season is to ten consorts. 

take leads of bituminous coal from Buffalo to New 

York, and then proceed down the coast to Elizabeth- 
port for the Philadelphia & Reading’s anthracite, 
which they will bring back to Buffalo. The Rochester 
& Pittsburg will ship all its coal from this port next 
season, being less expensive than from Rochester, and 
the company claims to have a superior grade of coal 

to market at less cost than other competing com- 
panies, 

A private letter received in tbis city states the 
writer’s opinion to be that the opening of the Northern 
Pacific Railroad’ ‘virtually founds a new empire in 
the great Northwest,” which will have to be supplied 
with coal, and that ‘‘ Buffalo, situated so near to the 
great coal-fields of Pennsylvania, will become the 
chief commercial city of the world.” There is no 

doubt that our port is the most accessible point to ob- 
tain fuel, and there is a magnificent opening for the 
bituminous and anthracite coal trade. 

must depend upon the mines for _ fuel. 
From Port Arthur, Lake Superior, the Canadian 
Pacific road leads into the Province of Manitoba. 
From Duluth runs the Northern Pacific, with its 
numerous branches and connections reaching all over 
Minnesota and Dakota; and from Ashland, three 
roads are already in operation, and more are in 
process of construction. One of them leads directly 
to Omaha, Nebraska, running through a magnificent 
farming country. A notion may be had of the rapid 
growth of the Northwest and of its increasing neces- 
sities in the way of fuel, from the fact that in 1882 the 
coal trade of Port Arthur, Lake Superior, amounted 
to 10,000 tons ; last year, it reached 200,000 tons, 
It is forwarded by railroad to the interior. Consider- 
able quantities were also shipped from this city to 
Omaha by the Asbland route, but nothing like as 
much as it might have been had the trade been’ 

properly worked up. By a glance at the map, it 
will be seen that Omaha is a trifle nearer to Ashland 
than it is to Chicago. The coal for the West is prin- 
cipally forwarded by lake, so that it is just as near 
to ship to Omaha by Ashland as it is by way of 
Chicago, while the terminal expenses and rail 
charges are not nearly so high by the Lake Su- 
perior route. A local newspaper publishes the follow- 
ing: ‘* The soft coal producers are at a loss to know 

where to look for a market for their surplus, There 
isone in the Northwest. Large quantities are now 
shipped to Duluth and Port Arthur from Cleveland, 
Sandusky, Ashtabula, and Black River. By proper 
effort, Buffalo could absorb a large part of this soft 
coal trade, just as it did the entire anthracite trade of 
Erie, which a few years ago was large.” The Lake 
Superior region is rapidly improving, and our vessels 

taking coal and merchandise for up-freight could 
bring back cargoes of grain, lumber, iron, copper, 
fish, etc.,and enjoy a most lucrative trade. If our 
merchants, manufacturers, and coal shippers and 

It is almost impossible to 
judge at present how prices will rule or how extensive 

business will be, as there are many circumstances 

The 
country traversed by the Northern Pacific is 
practically destitute of timber, and the residents 

miners were alive to the situation, the new Northwest 
could be made a veritable gold mine. 

Receipts of coal at Buffalo by the Lake Shore & 
Michigan Southern Rail: oad for the past week were 
540 tons; 216 tons for city use, and 324 tons for 

other points or through shipments. 
The Grand Trunk Railroad coal contract may be 

the means of working out the problem of transporta- 
tion rates from the mines to the consumers. The 
final settlement will be looked for with interest. The 
Rochester & Pittsburg Railroad seems to have the 
inside track, and the Erie Railroad is much exercised 

in the matter. Probably the difficulty may find ami- 
cable solution, as the ways of railroad directors are 
mysterious and devious. Since the above was writ- 
ten, a dispatch from Montreal states that the Grand 

Trunk Railroad had awarded 1'70,000 tons of coal on 
the contract to the Brady Bend Company; 100,000 
tons to Bell, Lewis & Yates of this city ; the re- 
mainder was divided among twelve small dealers, 
the price is not stated. 
The Erie Railroad people say that Messrs. Bell, 

Lewis & Yates are the agents of the Rochester & Pitts- 
burg Railroad in the soft coal contract, and that is 

evidence enough that the latter road is a competing 
line with them. 

I have just seen one of the parties directly inter- 
ested in the coal contract, and can not obtain any 

information worth writing up. It appears that Mr. 
Frisbee has a contract for 150 tons certain. It would 
fill several columns of your paper to report to you all 

the conversation on this subject, but I prefer await- 
ing facts. 

I understand the meeting of the committee of 

thirteen in New York adjourned yesterday without 
action in regard to fixing prices for opening, and 
proposes to meet again on Tuesday, when rates will 
be definitely determined upon. 
Between 200 and 300 men have been and are now 

employed on the St. Paul & Pacific Coal Company’s 
dock at Connors’s Point, Duluth, and it will be ready 
for the reception of coal by the opening of navigation. 

It is one of the largest and most complete docks on the 
upper lakes, and will cost when finished fully 
$100,000. 
The Northern Pacific coal-docks at Duluth are to be 

repaired at an expense of $5000. 

From present indications, the movement of coal to 
the ports of Lake Superior will be very large this 
year. 
The Rochester & Pittsburg Railroud Company 

contemplates extensive improvements at Buffalo as 
soon as the frost leaves the ground. Business has 

increased rapidly. The present dock and coal-chutes 
have proved insufficient, and, as the company is now 

in possession of the land necessary, enlargements will 
be rapidly made. 

Boston, March 27. 

[From our Special Correspondent. | 

Spring trade has now fairly opened at this port. 
The new circulars appeared none too early. The 
figures made vary little from those which were looked 
for by shrewd observers of the general market, and 
are considered quite satisfactory. There wasa feeling 
that opening prices should tbe placed below those of 

last year, and, except in Lykens Valley coals, this 
has been done. Lykens Valley has been sharply 
advanced 65 ceuts on stove, 25 cents on egg, 
and 15 cents on broken. It will be remembered 
that the likelihood of such action was stated 
some weeks ago. There is very little doubt that 
these prices can be firmly maintained. As for the 
hard and free-burning coals, it is yet too early to say 
how nearly the circular prices are obtained. The 
feeling is firmer among jobbers than it usually is at 

the opening. We expect to see considerable trade 
very shortly. Dealers have been waiting for these 
opening figures, and as soon as they have satisfied 
themselves that rock-bottom has been reached, there 
will be more activity than the Eastern market has 
shown for some time. The warm rains have opened 
navigation, and the river ports are heard from. 
Prices f.o.b. at Philadelphia are $3.50@$3.75 

for Broken and Egg; $3.90 for Stove; $3.65 
for Chestnut ; $2.40@82.50 for Pea. At New York, 
$3.65@$3.90 for Broken ; $4@$4.15 for Stove ; $4 for 
Chestnut ; $2.75@$2.85 for Pea. Itis thus seen that 
the reductions are largest on domestic sizes. 

Gas-coal. prices bave also made their appearance 

this week, opening at f. o. b. prices, $8.50 at Phila- 
delphia and $3.75 at South Amboy for Pennsylvania 
and Westmoreland coal, and $3.40 at Baltimore for 

Yonghiogheny. It will be thus seen that they follow 
the general policy of opening at slightly lower figures 

than last year. The f.o0. b. prices at Philadelphia 
and Baltimore last season were $3.70 and $3.60 
respectively. Contract trade in gas-coal opens slowly. 

It is not easy to tell just what is going on in the 
bituminous branch of the coal trade just now. Most 
of the recent contracts have been placed very quietly, 
and probably more has been done in this way than 
was expected. At all events, there are very few con- 

tracts yet to come upon the market. Bituminous 
coal is without especial strength, quoting $4 as a fair 

delivered price. There are no particular signs of a 
combination. Provincial coal will probably be sold 
at a delivered price of about $3 when the season 
opens, as it will very shortiy. 

There is no change in the freight situation. lates 

are low, and seem likely to remain so. We quote : 
New York, $1@$1.10 per ton; Philadelphia, 

$1.25@$1.35 ; Baltimore, $1.40; Georgetown, nom 
inal, $1.75 ; Newport News, $1.25; Richmond, 
$1.35; Bay of Fundy, $1.60@$1.65 ; Cape Breton 

$2.25. 
Retail trade is rather quiet. As the wholesale 

market opens at lower figures, the natural effect is to 

weaken retail prices. We quote nominally . 

White ash, furnace, egg, and nut......... ..... ...... $5.75 

* St | INO pa ciscnidinersucvsinnte tycctencasy 6.00@6.25 

TOO irons cacacudcustccocetoscuccnse -sllna leaded 6.25 
Ws MES oc tails addangusadecses eae aeea a eke 6.50 

RiGUUCRTY ORE GRE HOPE. 65sec ccc ccceseneesiaes 6.50@6.75 
eR CRE MN MONE cane caricccesee: sdeguess: saeues 7.00 
Uchigh, furnace, — MOO acca candenas 6.00@6.25 

idan wewel al. «ae dlsseein neste: Ww cecueeeaee ee 6.00 

The State Legislature has earned the thanks of the 
regular trade by amending the law in regard to the 
use of measures and baskets, so that the dummy 

basket will be forced cut of use. It is now made 
illegal and punishable by a fine to deliver coal in 
baskets or measures other than those prescribed by 
law for the sale of coal. So if the peddler can neither 
sell nor deliver by the dummy, what honest excuse 
will there be for having them about ? 

STATISTICS OF COAL PRODUCTION. 

Comparative statement of the production of anthracite 

coal for the week ended March 22d, and year from 

January lst: 

1883. 
3 Year Week. _ Year. 

Wyomi 
3,585, 711,102 

D. L. & W. RR. Co. 62,137 S06 bor | 100,848 897.115 
Penna. Coal Co..... 12.538 383,172; 32,413) 235.150 
Ge, Va eee OO. cc 0e 15,349 248,504 26,387, 216,449 
P. & N. ¥. RR. Co. 2,615; 37.340: 5,267 41.680 
G.RE. of B..J... * { * 58,252. 462,507 
North & West Br. | i 
I iiatieera:cleiccacteicetenea 18,801; 177,165 10,716 __ 39, 713 

 praE a gs ord ecm osgys 
155,125! 2 »155,106 334 409) 2, "2,683, 716 

Lehigh Region ! 
Lu. V. RR. Oo.... 56,926 821, 519; 129, = 943,059 
C. RR. of N. J.. oe 45.6: 2 736 
3.H. & W. B. RR 3,983! 42, ane 306; 3.949 

10,909! 864,363| 175.7 86, 1,355,744 
Schule Region. | 
P. & RR. Co a | 141,483) 1,830,285 165,207) 1,265,494 
—, Ly-! 
kens Val........ ; @ | * | 24, 015! __ 267,78 

[141,88 483) 1,830 285 186 169,222 “1,563,232 
Sullivan Region. d 
3uLine& Sul. BR.Co. ly ou 16,971| 1, 664 13.525 

ie 358, 058! 4,$66,725| 701,081 081 5,616,217 

eoseeere | ceeeeeeee 

* Included in tonnage of the Philadelphia & Reading 

Railroad. 

The above table does notinclude the amount of coal con 
sumed and sold at the mines, which is about six per cen 
of the whole production. 

roan same time in 1879...............+-6-. 4,727,100 tons. 

5 8: 9 iia Jaci ewtiivcesss 4,322,961 “ 
- * i I. cacddeadcetacceass 5,565,210 “ 
: ° OO Oc sassccuipesiavens 4,897,703 ‘ 

The decreasein shipments of Cumberland Coal over the 

Cumberland Branch and Cumberland & Pennsylvania rail- 
roads amounts to 20,845 tons, as compared with the 
corresponding period in 1883: 
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Belvidere-Deiaware Railroad Report for the week ended 

March 22d: 

1884, 1883, 
—-—— ._ - | —__. 

lWeek. | Year- Year 

| 

Coal for shipment ait Coal | 
Port (Trenton) | 389 423) 4,359 

Coal for shipment at South) 
Amboy |; 8440 114,814) 172,404 

Coal for distribution } 12,939 180,110) 186,619 
oal for company’s use .. ...}| 2,813 43,475) 37,013 

er .| 24,581, 338,822) 400,395 

ID 55 hc) Soci ais 
Decrease 

Comparative Statement ot the Production 

of Bituminous Coal for the week ended March 22d, 
and year from January Ist: 

Tons of 2000 pounds, unless otherwise designated. 
1884.——-—~_ --——-- 1883. 

Week. Year. Week. Year. 

Cumberland Region, Md. 
Tons of 2240 lbs.... 49,022 

Barclay Region, Pa. 

Barclay RR., tons of 
2240 Ibs 9,567 

Broud Top Region, Pa. 

Hantinzton & Broad 
Top Rk&., of 2240 
? 

East Broad Top.... 

C.etrfield Region, Pa. 

Snow Sho?......... 4,850 
Tyron2 & Clearfield. 56,937 
Alleghany Region, Pa. 

Gall:‘tzen & Moun- 

— 

393,348 44,013 403,051 

81,479 5,832 

635,177 

4,054 

Pittsburg Region, Pa. 

West Penn RR 5.025 
SouthwestPenn.RR. 2,279 
Peansylvania RR 4,611 

Westmoreland Region, Pa. 

Pennsylvania RR... 22,960 

Monongahela Region, Pa. 

Pennsylvania RR... 3.285 

166,507 

401,712 133,187 

78.951 
39,94 
61.654 

276,992 

39,453 

1,775,207 
189,417 

Comparative Statement of the Transporta- 
tion of Coke over the Pennsylvania Railroad for the 
week ended March 22d,and year from January Ist : 
Tons of 2000 pounds. 

— —1884.— ~ 
Week. 

178,763 1,964,624 
Decrease 

—- —1883.—— 
Week. Year. 

Gallitzen & Mo n- 
tain (Alleghany 
Regi »n) 

West Penn. R&... 
Southwest Penn. 

2,629 2,475 
3 2: 23'335 1/881 

43,399 38,874 

27.21 
23,£80 

433,684 

morelind 
4,385 56,1389 

Monongahela, 
Pen. RR 

Pittsburg Kegion, 
Pa. Rk i telnte® cents 

Snow Shoe (Clear- 
field Regioa).... 

16,381 

102 

5,874 

600 621 
Increase 

Horstord’s Acid Phosphate, 

In Constipation, 

Dr J. N. Ropinson, Medina, O., says: ‘* In cases of indi- 
gestion, constipation, aid nervous prostr ation, its results 
are happy.” 

LEPFEL WATER-WAEELS, 
With Important Improvements. 

11,000 in Sascessfal Operation, 
FINE NEW PAMPHLET FOR 1884 

Sent free to those interested. 

JAMES LEFFEL & CO. @B 
Springficld, Ohio. “ 

110 Liberty St., N. ¥. City. 

BOOKS ON COAL. 
Rare Books and Books on Coal, Coal Mining, Metallurgy, 

and Engineering are made a special feature ; but books of 
ail kinds will be furnished, post-paid, at publishers’ 
prices. 

Remittances to be made to the SCIENTIFIC PUBLISH- 
{NG COMPANY. 27 Park Place (P.O. Box 1833), New York. 

ANDRE, GEORGE G. A Practical Treatise on Coal Min- 
ing. 2 vols. royal 8vo, cloth. Lond. 1878. $28. 

ATKINSON, J, J. A Practical Treatise on the Gases met 
= in Coal Mines, 16mo, boards. . N. Y. 1875. 50 
cents. 

ATKINSON, J.J. Friction of Airin Mines, 12mo, boards. 
N. Y. 1879. 50 cents. 

ATKINSON, J. J. A Practical Treatise on Mining Ma- 
ehinery. 2 vols. 4to, cloth. Lond. 1878. -$28. 

BAGOT, A. Accidents in Mines, the Cause and Preven- 
tion, 12mo,cloth, Lond. 1878- $2. ! 

OFFICE AND DEPOT, 

THE ENGINEERING AND MINING JOURNAL. 

TO MINING COMPANIES. 
FOR SALE. 

Mining and Milling ~=© Machinery. 
New and Most Improved Machinery: 

1 Horizontal steam-Enzine, 60 horse-power, with boiler, 
1 Horizontal Engine. with boiler, 30 horse-power. 
1 Clayton Air-Compressor and Receiver. 
4 Ingersoil Rock-Drills, T: ipods, Columns, etc. 
1 Blake “ Chollenge”’ Rock-Breaker, 10 by 7. 
1 Deane Steam-Pump, No. 644, complete. 
1800 feet tramway (in sections), steel rails and 13 iron 

dumping cars, and track scales for weighing ore. 
4 Hendv’s ** Challenge” Self-Feeders. 
1 Frue Vanner, for concentrating ares. 
1 Twen'y-stamp Mill (new). 
1 TT. n “ce ee 

] Eight Me * 
2 Mill Pumps. 5 by 3 stroke. 
A lot of Hoisting Gear, Sheave Pulleys for Wire Rope. 
1200 feet 3 in. Wrought-Iron Pipe. 
2600 < 1% in. ‘ os oa 

a Heavy Copper Amalgamating Plates, in splendid con- 
ition. 
1 Theodolite (for mine surveying), Chain, and other in- 

struments. 
Complete Laboratory Outfit, with Assay Balance Gold 

Seales, Furnace, etc., Office Furniture, Safe, etc., etc. 
Also, Shafting. Belting, Pu leys, good assortment of Min- 
ing Stores, Drills, Blacksmiths and Carpenters’ Tvois, 
Piatform Scales, etc., ete. 

Nearly the whole of the above are new and of the test 
American manufacture, and can be seen at the Moose 
River Gold Mines, Nova Scotia. 

Offers will also be entertained for the Mining Property, 
consisting of 129 areas (about 1L0 acres), with about 600 
acres of timber land immediately adjoining. $100,000 
(about) ia value of gold has been extracted in this district 
withiv a short period ; one or two of the veins are now 
being worked to profit by tributers. Complete buildings 
on the property. For further particulars apply to 

C. A. SCOTT, M.E., : 
Halifax, N. 8. 

or J. M. BROWNING, 
97 St. James Street, Montreal. 

March 3, 1884. 

ADAMANTINE SHOES AND DIED 
WE MANUFACTURE THE ABOVE 

ADAMANTINE SHOES AND DIES. 
They have been in use on the hard 

! est Quartz, both in the Territories and 
South America, for the past five 
years, and we warrant them to out- 
wear three (3) sets of the best cast- 
iron. We also manufacture the best 
— Drill and Tool Steel in the mar- 
et. 
For further particulars, address 

CHROME STEEL WORKS, 
Brooklyn, E.D., N. Y., U.S. A. 

S. H. KOHN. Proprietor. 
c. P. HAUGHIAN, Superintendent. 

When ordering, a rough sketch with full dimensions, is 
all that is necessary. 

DAVY & CLANNY 
SAFETY 

MINER’S LAMP. 

‘ul 

‘ZT VIO 
qoous ‘01¥1d ULI, 

MERCHANT & CO., Importers, Philadelphia 
ESTABLISHED 1856. 

HENRY MAURER, 
MANUFACTURER OF 

FIRE BRICK 
OF EVERY DESCRIPTION 

FOR 

fl 
oat 
— 

B 
> 
= 
_ 
Fy 
< 
wn 

KRolling-Mi'Js, Fron-Works, 
Blast-Furnaces, Steel-Works, etc. 

Clay Retorts for Gas-Works. 
MUFFLES, CRUCIBLES, AND FURNACES 

For Smeiting and Refining Purposes, 
Works at 

PERTH AMBOY, 
New Jersey. 

420 East 23d Street, 
New York. ° 

THE HECLA POWDER CO., 
57: Broadway, New York. 

Marcon 29, 1884. 

MAPS. 

ARIZONA AND NEW MEXICO.—This map shows all 
the Township Surveys. Private Land Claims, Post-Offices, 
and Settlements. It also exhibits the Explorations of other 
Government and Private Expeditions, including the facts 
developed by the Surveys for the Routes of Projected Rail- 
roads. etc., 1881. Scale, one inch to thirty-three miles, 
Colored, 24x17 inches. Pocket form, $1. 

COLORADO.—Topographical and Township Map of Part 
of the State, exhibiting the San Juan, Gunnison, and Caii- 
fornia Mining Regions. By Louis Nell. Substantially same 
asabove. Post-offices, March 1st 1880. Scale, linch : 9 
miles, 1-570,240. Plain sheets for wall, 90 cents. 

COLORADO.—Cannon’s Mav of the Mineral Belt of Col- 
orado. Taken fromthe Records of the Surveyor-General’s 
Office, and other reliable Official Sources. Showing, in 
colors, the Mineral Belt, Gold Districts, Silver D,s'ricts, 
Coal Districts, County Lines, and Boundaries of Land Dis- 
tricts. There are also given the Capital, County Seats, 
Township Lines, Railroads, and Projected  Ruilroads. 
Scale, Linch: 10 miles, Size, 2630 inches. Pocket form, 
$1.50; as a wall-map, $2. 

COLORADO.—Topographical and Township Map of the 
State. Compiled from U.S Government Surveys and other 
authentic sources, by Louis Nell, Civil Engineer. by means 
of symbois, the following mass of facts is graphically 
shown: Railroads in operation ; Railroads chartered or in 
rogress ; Wagon-roads ; Wagon-roads ee 3 'rails; 
rainage dry during the greater part of the season: 

County-seats : Post-offices; Villages; Townships subdi- 
vided ; Townships surveyed in outlines ; Contour-lines, 
with vertical intervals of 1000 feet ; Altitudes in feet above 
sea level. by barometer observations and by spirit-levels ; 
Private grants ; Military reservations ; Indian reservations 
ceded to the U. S. Government ; Arable land, with irriga- 
tien. Tables of Areas of Counties ; Astronomical Positions: 
Arable Land. Scale, 1 inch: 10°5 miles. Size, 31x40 
inches. Pocket'form. $1.50 on thick paper. 

IDAHO.—The Wood River Region of Central Idaho, giving 
the first correct Geography of that recently explored and 
remarkable Belt of Discoveries of Gold and Silver Mi es 
«nthe tributary streams of the WOODand LITTLE WOOD 
Rkivers, on the Upper Waters of the SALMON RIVER, 
among the SAWTOOTH MOUNTAINS, and on the Forks 
of the BOISE RIVER; embracing the Mount Estes and 
Custer Mines on the north and the Oregon Short Line Rail- 
road on the south. }repared by Frank J. Scott. Scale, 5 
— ° inch. Size,15x26inches. In paper pocket. 

ice, $1, 

MAP OF MINING CLAIMS ADJOINING LEADVILLE, 
California Mini District. Lake County, Colo. By Edward 
Rollandet. 1879. Mounted on muslin, $2.50. In cloth- 
bound covers, $2. 

MEXICO.—Map of Mexico. Showing Railroads, Broad 
Gauge and Narrow-Gauge, Constructed ; and Railroads, 

on and Narrow-Gauge, Proposed. This very 
large and finely-engraved Map. constructed originally by 
the government for official purposes, contains all the in- 
formation obtainable by it, and shows minutely the towns 
and villages of the entire couniry. Scale: 26°6 Mexican 
Leagues to the degree, and 69°16 English Miles to the de- 
gree; also, Kilometrical Scale. 188L. Size, 53x41 
inches. Printed in colors. Pocket form, $5. 

MINING MAP OF UTAH.—Showing the location of the 
jiising Districts, over an extent of territory 150 miles 
from North to South. Compiled from U.S. Government 
Surveys and other authentic sources. Scale, one inch to 
four miles. Colored. 1879. Pocketforin. $1.50. 

NEW SECTIONAL AND MINERAL MAP OF UTAH.— 
Pocket form. Compiled from the latest U. 8. Government 
Surveys and other authentic sources, exhibiting the Sec- 

finns, Fractional Sections, Counties, Cities, Towns, Settle- 
ments, MINING DISTRICTS, Railroads, and other ioternal 
saggwvements. Scale, one inch to eight miles, Colored, 
1878. $3.50. 

POCKET MINING ATLAS OF THE MINES OF THE 
UNITED STATES.—Showing the Mines of NEVADA: the 
Comstock Lode. the Eureka, Treasure Hill, and Tuscarora 
Districts ; CALIFORNIA, including Map of the Bodie Dis- 
trict ; COLORADO, including the Leadville, Silver Cliff, 
San Juan, Caribou, and Central City Districts ; DAKOTA, 
including Map of Deadwood ; MONTANA, IDAHO, UTAH, 
ARIZONA, NEW MEXICO, LAKE SUPERIOR KEGION, 
the SOUTHERN STATES’ 1880. Printed in colors, and 
bound in flexible leather covers. Price, $1. 

SAN JUAN MINING REGION (COLO.).—Stockder’s Map 
of san Juan Mining Region, compiled from U.S Surveys 
and other Authentic Sources. 1881. Shows county bounda- 
ries, district boundaries, wagon-roads. trails over mountain 
passes frum river basin to river busin, continental divide, 
timber-line (11.000 to 11,500 fret above sea-level), etc. 
Scale, 1 inch to the mile, or 1 = 63,360. %8 x 38 inches. 
ao form, stiff paper cover, $1.50; or asa wall map. 
$1.50. 

SAN JUAN MINING REGION (COLO.).—Kibbe’s Geo- 
graphical and Geological Map of the San Juan Mining 
Region. 1881. Shows c-unty lines, wagon-roads. stage 
routes. trails, railroads, cities and towns with post-offices, 
camps with post-offices. reduction-works, mountain peaks, 
conti.ental divide Also (by colors), eruptive rocks, 
Carboniferous, Cretaceous, Jura Trias. Elevations above 
sea-level. Scale, one half inch to the mile. 22  ~7 inches. 
Includes, on same sheet, a reduced Map of the State of 
Colorado. Printed in colors, with board covers. $1.50. 

THE SCIENTIFIC PUBLISKING CO. 

27 Park Place, New York. 

P.O, Box 1833. 


