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Amerioan Amalgamation —The Agitator. 
Th« battery slimes after being amalgamated in the pan, and the amalgam col¬ 

lected in the settler, are ran to a third receptacle, resembling the pan and 
settler bat of larger dimensioos, and with different working apparatus. Some 
kinds of amalgam—such ns those containing copper or antimony—are friable, 
and on account of their fineness, cannot be recovered from the pulp while it is 
thick. It is therefore run into a circular tank or tub in which wooden stirrers 
revolve, a copious stream of water running constantly in at the top. Here the 

pulp is thoroughly beaten up and thinned, and while the lighter parts flow off 
with the current, the amalgam and floured mercury fall to the bottom, and col¬ 
lect there. This amalgam is always both poorer and less pure than that from the 
settler. 

Our illustration shows one of Messrs. H. J. Booth & Company’s (San Francisco) 

agitators. It is formed of a round tub, the bottom and sides of which are made 
of wood. In the center a hollow cast iron cone is bolted, through which rises the 
the shaft, driven by a cog-wheel below. A cast iron cap, or carrier, rests on the 
top of the shaft, and from this project iron arms, iu which are fastened the wood 
stirrers, hanging vertically and reaching down nearly to the bottom of the tub. 

The Nlld-Lothian Coal Mines.* 
BY OSWiXD J. HEINBICB, M. E., SIJPXBIMTXNDEMT OW THE MW-LOTHIAM COMPANY. 

In this paper I shall attempt a description of tbe successful extraction of coal 
from this property after it had been on fire for probably fifty years, or more, 
and after attempts, made at various times, which bad still left considerable coal 
behind. 

The Bichmond coal-field has a well-founded bad reputation, arising from the 
cireuBastance that many of its collieries have bad to be abandoned, from time to 
time, if not entirely, on account of fires, caused by spontaneous combustion, to 
which the character of tbe coal in this field renders them peculiarly liable. 

While I fully assent to tbe opinion that this trouble lies in the nature of the 
coal, which is highly bituminous, and the seams of which are, moreover, divided 
by slaty bands, through which, as also iu tbe coal, iron pyrites is more or less 
disseminated, often in microscopically small particles, I must, nevertheless, de¬ 
clare that many lamentable disasters, causing great loss of life and property, 
could have been avoided if a suitable system of mining had been pursued in all 

tbs collieries. If this could not have been done from,the beginning of miming 
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in this section of country (the history of which can be traced back to over one 
hundred years), at least experience enough existed upon this subject thirty and 
forty years ago to dictate tbe avoidance of the dangers to a considerable extent. 
It is therefore necessary here to refer first, in a few remarks, to the character of 
the coal deposits, particularly in this immediate neighborhood, the Mid-Ijothian 
being one of the oldest and most extensive mines, and some of its coal being 
much subjected to spontaneous combustion. I must also refer to the history of 
former managements to explain more clearly tbe results which were arrived at. 

Tbe Mid-Lothian coal mine property, situated upon tbe eastern outcrop of the 
basin, about four miles south from James River, exhibits probably the largest 
development of coal in this basin. The seam here, except where pinched out 
to small leaders in troubled ground, is seldom less than thirty feet thick, and 
often attains thicknesses of sixty and seventy feet, from floor to roof. Although 
it is frequently considered to be but one seam, it is in reality divided into at 
least three, which can bo recognized by the separating slates and bands, as well 

as by the character of the coal. 

Beginning above the top seam (to show the character of rooO, the following 
is a seclion fairly representing the deposit when in its undisturbed state, iu that 
section of the property called Bailey’s Hill, upon which the pits on Are were 
located : 

Hard dark grey sandstone.8 ft 7 in. 
Hard bluish grey do..4 ft 
Blnish grey clay slate.3 ft S in. 
Black slate.2 ft. 
Grey argillaceous sandstone (jointed).6 ft 8 in. 
Grey slate and indurated shale (very jointed).4 ft 10 in. 
Top seam of ooal.6 ft. to 6 ft 4 in. 
'Fop seam of slate, often interstratifled with 

inferior bony coal.6 ft to 6 ft 4 in. 
Clean good coal.3 ft. to 4 ft 
Dark slate.1 in. to 2 im 
Rich coal, highly bituminous.9 ft 10 in. to 12 ft. 
Bulphor band.1 in. to 7 in. 
Coal.2 ft 7 in. 
Dark slate... Ikifi. 
Good clean coal (bottom ooal of main seam).6 ft 7 iiL 
Light grey slate (gypsiferous).. 9 in. 
Coal..1 ft. 6 ip. 
Grey slate band. 2 im 
Coal.6 ft. 
Slate (grey).1ft 6. in. 
Coal.5 in.) 
Grey slate.4 in. >1 ft 
Hard grey sandstone (floor).3 in. ) 

• 1 

From this it will appear that tbe coal-bearing strata attain a thiokneM of 46 
to 50 feet, with a roof of 13 to 15 feet of a very inferior character as regards 
its strength to stand when the ooal has been removed. The sandstones above 
are very strong, and stand even in large openings for a long time. 

The pitch of the coal varies from 25*^ to even 75" (in the saddles), and svsn 
real faults, dislocating the ooal almost vertically, arc met with at disturbed 
points. Under these oircumstauces, it will appear at once that the regular 
square pillar system, largely used in distriols like many English ooal fields, 
with moderate and generally very regular dip and seams of medium tbioknsss, 
cannot be adopted here, if the object is to gain the largest amount of coaL 
This was tbe system by which nearly all tbe pits in tbe coal-field were formerly 
laid out, although even the Staffordshire uystem of stalls and openiogs has 
beeu used, and, we may say, with eveu worse results, as oould readily be ex¬ 
pected. Very frequently no system at all was followed. 

By the first-named method, after tbe pits were laid out in pillars, and work 
commenced homewards, the pillars could not bear the weight and were orasbed 

' from above, or at steep pitchee and in troubled ground, where they were like 
wedges, lying with tbe thin, edge upwards, and tbe larger face to the dip, they 
actually slipped off upon tbe inolined floor. A great deal of the ooal was lost, 
and dangerous, unventilsted ground, subject to aconmulatioos of gas and the 
most dangerous rubbish to stimulate spontaneous combustion, was left behind. 
Ultimately, the heat aconmnlating from a coostaot grinding process upon tbe 
week pillars, and not sufficient air being admitted to retard, by cooling, this 

I process of slow combustion (it being considered moet dangerous to admit snffi- 
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eleni »ir), pit* took fire, and, after Tain and ooatiy attempta, war# aban¬ 

doned.] 
Ho better resnlte were attained from the Staffordehire eyetem. Openinga 300 

to 400 sqaere yard* in bate, and 16 to 80 yard* high, were frequently effected, 
entirely beyond the means of sopport by timber-work ; often even more coal 
tumbled than the small capaeity of the shafts permitted to be hoisted before 
the top broke down npon the remaining ooaL It was impossible to clear the 
chambers of this dangerous mbbiah, and it had to be left behind Lirge 
breaks were formed in the top rock, often clear up to the surface, giring suffi¬ 
cient Tent to increase the spontaneous combustion and prerenting a regular 
system of Tentilation on the one side to cool off the heating chambers, or an 

air-tight damming, on the other hand, to smoiuer comoustion. 

These and a series of other errors, too numerous to be all recouuted here, but 
all due to ignorance, want of sysUm and false economy, hare concentrated all 
the wor.t elements imaginable to prerent the continuous prosperity of these 
mines. Otherwise, under good management and improTed systems of mining, 
the fcuperiority of the coal, the large yield per acre, and the close proximity to 
home and foreign markets, ought to hare placed them amongst the most pros¬ 
perous and remnneratiTo mines in the United States. The statement, so often 
made with regard to the irregularity of the seams, loses its force, if not its 
accuracy, under impartial investigation. Although the existence of such irreg- 
nlanties may be freely admitted, it could haTC been made comparatively haim- 

by proper records, surveys, maps, and timely explorations. It is not the 
irregularities, but our ignorance of them, that has worked trouble. Yet these 

important precautions have scarcely been observed at all. 

Although a number of the mines in this section of country have paid hand¬ 
somely at times, hardly any of them will do it now, in consequence of the 
above-mentioned causes. Even the Mid-Lothian pits, where a great deal of 
money has been made, were, in 1869, in the condition to be sold at public auc¬ 
tion, after the outlay, during the previous two years, of $180,000, without any 
show of improvement. On the oontrary, the (property had been alllowed to go 

to wreck and ruin. 
It was untler these conditions that I wtts placed in charge of this property, 

after the sale, with a lawsuit about some claims pending over it, which pre¬ 
vented complete possession. Houses, fences, machinery, roads, shafts, were all 
out of repair; no available pit of any consequence was in condition to raise 
ooal; and, amongst other drawbacks, we were compelled to keep constantly 
going a 600 horse-power pumping engine to keep the water from drowning out 

the last vestige of available ground. 

I shall now proceed to give a more detailed account of the opening and work¬ 
ing of that portion of the Mid-Lothian property called Bailey’s Hill, occupying a 
position at the eastern outcrop on the northeast portion of the property. 

The tract of land included within the old pite, and where, therefore, coal 
could be supposed to bo left behind, extended from the northeast to the south¬ 
west about 660 yards, and from the outcrop 176 yards west to the deepest shaft 
available on account of water. It contained in all about eighteen acres, of 
which fully one-third, near the outcrop, was a perfect honey-comb of old pits 
and slopes, and only partially accessible by temporary open workings. One 
acre of good ground from the adjoining property was added by lease, the coal 
being thrown by a saddle beyond the dip of the main shaft on its level course. 
Therefore, in all, about eighteen acres of ground were accessible from the main 

shaft, and formed the main workings. 

Beforqthe property was given under my charge it had olrendy been proposed 
to run down a slope in the southeastern portion of this ground, to gain a body 
of ooal said to have been left behind, and which had partially been explored by 
a shaft, 170 feet deep. Although the use of slopes for main working shafts in 
this broken and fiery ground was objectionable, it was still decided to make the 
experiment After passing a very broken piece of ground, filled with loose coal 
and connected with a portion of ground already heating, the slope nevertheless 
was successfully driven to the bottom of the works, 280 feet on the incline, and 
a connection made for air, the slope forming naturally the up-cast. By that 
time it was already discovered that the loose piece of ground about 160 feet 
from the surface was on fire ; and, after some uusaocessful attempts to remove 
the cause, the slope was, with difficulty, closed on the top. The smoke set so 
strongly up the slope that it was all we could do to save the men, our only re¬ 
treat being by that route. Perceiving the impossibility of fighting the nre 
effectually and with safety to the men, so long as the slope remained the up-cast, 
we connected a fan with the hoisting engine at the mouth of the slope, and 
built also a cupola at the down-cast shaft, in order to reverse the natural air- 
cenrse. After giving the fire some time to subside a little, 1 determined to make 
at least the effort to close the slope just above the part on fire, and to save the 
ground won above, if we should not be able to gain the lower part. After par¬ 
tially removing the dam at the mouth of the slope we followed downward the 
strong artificial current of air, effected as just described, and succeeded by 

St renuous efforts in putting in a strong clay dam just above the fire. Effecting 
now a communication with another old shaft, north of the slope, for a return air- 
course, we prepared to make the effort to safe the rest of the slope, by making 

it as f<^ ^ possible air tight through the broken and burning ground, and 
maintaining it long enough to raise the coal below. For various reasons, but 
particnlarly on account of the great expense, the ground not justifying the use 
of such materials as iron or brick, I concluded to pack the timber work outside 

and between with moist clay, of the consistency of putty, keeping it in position 
by nailing planks in front of the timber sets. This operation was performed by 
opening the dam partially near the top, and substituting a temporary stopping 
of plank while the clay dam WBSf constructed lower down, and in this manner 
was lowered from eight to eight feet, and always renewed firmly and as speedily 
as popsible to shut off the lower works. Then tire side-casing of clay was carried 

eight feet further down. In this attempt we succeeded completely in passing the 
point of fire, casing it, and once more gaining even access to the bottom of the 
slope. But during this time we had discovered that, after a certain lapse of 
time, the smoke (of bnrnwg wood) would always puff up with a great rush re¬ 
quiring the strictest attention to get the men out in time. This originated from 
the smoke filling some old and probably extensive works, and, when the maxi¬ 
mum of expansive force was reached, forcing itself out at the lower part of the 
casing, which could not always be made immediately air-light Ostting below 
the fire, wo found that daring the seven months it had taken to do all this work, 
including the time the slope had to be kept closed, much of the timbering bad 
been burned out and the ground required some time to be retimbered. We had 
now closed tDlerably firmly both sides and top of the slope ; but the smoke burst 
through the floor, where we had never before experienced any breaks or leak¬ 
age. This last accident was of so dangerous a nature (we being hardly able to 
get the men out) that it was—for economical reasons also— concluded to go no 
further down but to close the ground below and recover expenses at least from 
the coal lelt above. 

This was successfally done, about 96.000 bushels of ooal being raised, the 
casing below answering now as a long and substantial dam, being all filled up. ] 

During this time, sufficient information at various points had been obtained to 
warrant the effort to open out a regular pit upon the ground to raise ooal uponn 
larger scale. For this purpose, a shaft, called Bise Shaft, about 300 lest deep 
to water level, lying nearly in the center of the ground at its lowest available 
depth, had been selected, it being found by examination to be in good condi¬ 
tion, but requiring to be retimbered and refitted at the surface. Having also 
satisfied myself that the clay-casing system, to make the sides air tight as much 
as possible, would answer when applied in time, I started to clean t^ shaft and 
re-timber it, providing for a good center brattioe and putting up % twentyfive 
horse-power engine for hoisting purposes. Moreover, all breaks and openings in 
the ground at the surface were closed as far as it possibly oould be done^ to help 
in killing out the fire. The ground above having formerly been worked from 
moro than a dozen shafts of various depths, from 100 to 400 feet, I made it a 
point if possible to prove that two shafts would have been suffioient to operate 
the whole ground. For this purpose another old shaft, 350 feet deep, about 200 
feet southeast and to the rise of the former main shaft, was selected.for the up¬ 
cast, to enable us to keep up always a strong supply of air. ^ 

From ail reliable information that could be collected, no maps of any descrip¬ 
tion being available, it was very certain that the best part of the coal aeoessible 
from those shafts was left at the extremities of the property, about tlOO to 150 
yards southwest, and from 70 to 100 yards northeast of the main shaft I [All the 
ground to the rise of the main shaft was considered tolerably well tom to pieces 
and destroyed nearly to the bottom of the up-cast shaft, having been always 
the main seat of fire. This surmise I found afterwards fully confirmed. 

Entering from the main shait by a cross-cut east we intersected the top seam 
at about fifteen yards. Having no communication yet with the air-shaft, brat- 
ticed air had to be used in the shafts and levels. Just where the eross-cut en¬ 
tered the top seam, the ground was found already heating and had to be closed 
on the east Levels, north and south, were started at once in the top seam to 
have two sides well protected against fire, (the roof and water level at top and 
bottom forming natural protection.) The main object now, it being spring 
time, was to make a communication with the air-shaft before early summer ; 
since the south-western winds almost invariably prevent ventilation in our pits, 
when bratticed air is used without the aid of a fan. The ground immediately 
between the main shaft and the desired up-cast being known to be on fire aud 
broken ground, it was impossible to make a direct communication; but after 
driving filty yards through heavy rock-tumbles, where every foot had to be fore- 
paled* and powder was required to blast the large rocks encountered, a com¬ 
munication was ultimately effected, and the fiery ground south of the main 
shaft was successfully and securely flanked by casing through all the broken 

ground. This, being done in fime, answered the purpose for nearly two years— 

long enough to remove the coal from both sections laid out south of the shafts 
at the respective shaft bottoms. The temperature at the south level during the 
time it required to moke the connection, had increased from 78 deg. to 95 Fahr., 
and it was certainly a difficult undertaking to make men stand up to perform 
such work for weeks together. But afterwards we never suffered for want of 
air, and in colder days had to close the doors, some of the levels being too cold 
for the men. The levels cooled off splendidly ; and the ground behind heated 
but very slowly, although it was of such extent and in such bad condition that 
we never succeeded in stopping the spontaneous combustion entirely. 

The plan, determined upon from the beginning, to work this ground was to 
surround the fiery ground and make safe communication with the up-cast by as 
few levels as possible ; thence, if solid or at least remunerative ground was en¬ 
countered, always to open out and exploit the ground by two gangways upon 

ThM is. the work was protected by driving the timbers ahead, or keeping the 
joking face closely kimbwed, and preventing sadden movements cfrockmaeses_ 

/ 
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the same level, one at the roof, the other at the floor, and only for the aake of air 
to crosscut between them, at distances of about thirty-three yards. Pillars were 
thus left with a base 100 feet long, by SO to 60 feet wide, and, in the beginning, 
40 feet high perpendicular to the floors above. The base of the pillars, there¬ 
fore, was upon a level instead of being on the pitch of the coal, as formerly. In 

consequence of the old works we had sometimes to deviate from this plan. Tw’O 

levels either near the roof or near the floor, but from 30 to 60 feet apart upon the 
dip, had to be used. The object, then, was by working homewards to work out 
the pillars, according to the nature of ground, by crosscuts or by benches in the 
course of the coal, taking the dividing slates for a guide, and to fill up and sus¬ 
tain the ground so exhausted as much as possible, and, when necessary, to dam 
it up against the ‘fires originating from connections with the old works. Of 

course, for thlg purpose a great deal of waste stuff had to be procured at the 

surfiMe and sent below. 

The pit was then laid out in four sections, two north and two south of the 
shafts, each two being about 16 yards apart vertically, and independent of each 
other, being only connected in the beginning at two points by winxes for the re¬ 
turn air coui-se and to discharge the coal from the upper sections to the main 
shhft level. Precaution was tahen to secure points sufficiently solid, in case of 
necessity, to permit damming off the sections, and so securing the shafts. The 
connection through the south level has already be^n described, 

r The attempt to moke the connection in a similar manner north of the main 

shaft, where most of the coal was anticipated, was less successful. A large old 
work or chamber, filled with fine, loose coal, was encountered, and took fire in 
front of us while we were diiving. 1 abandoned the work, after some severe but 
fruitless attempts to penetrate the chamber, using even double casing with a 
layer of clay between. It was then determined to run a rock tunnel in the 
course of the coal, but in the roof rock, from the main shaft, until I could inter¬ 
sect the coal at a safer point, of which we had some information. This was by 
estimate fonnd to be the cheapest plan, and this we succeeded in, by driving 
seventy-seven yards along the roof; but although fifty feet from the cool, we 
still encountered the broken part of the roof opposite the big chamber mentioned 
above. This was now, however, easily closed by a rock-dam. But we had the 
gratification to reach a body of coal of a very solid charaeter, being eighty-five 

feet thick from roof to floor, and the connection with the up cast was here 
effected in good ground by driving a winze up twenty-three yards to the main 
top level. Here we were compelled to use a small hand-fan, to supply the men 

with air. 
Having now succeeded in flanking all the fiery ground and completely sur¬ 

rounding it, we were in the condition to exploit the rest of the ground in the 
manner described above. As it was, of course, necessary to defend the field, 
much work in course of time had to be done to dam off and protect the main 
levels. For this purpose, also, a line of water pipes was provided down the up¬ 
cast shaft, connected with a cistern above and conducted through the main top 
levels. To these, hose could be attached, and, in the first beginnings of fires, 
they were of the greatest advantage. Sometimes considerable quantities of old 
rubbish on fire were astually excavated by the hydraulic process ! In one in¬ 
stance, the main air coarse being threatened, and the timber being already on 
fire, a brick arch twenty-five yards long had to be run underneath the wooden 
casing on fire. Here the hose were freely used to put out the fire, to enable the 
bricklayers to go on ; and the work was completed, and answered its purpose 

until the south sections had been all successfully robbed and a new air-shaft, a 
little north of the former, bad been cleaned out, to be used for the north sections. 
Here much of the coal had yet to be won, and the old air course was too much in 
danger to be trusted for the length of time required to work homewards. 

In loose coal,'we succeeded in making dams out of old iron pipes and railroad 
iron, covered with old boiler plate nearest the coal, and then catting out the 
timber and packing the whole with clay, we could stay the fire for a consider¬ 
able time. I also experienced in such broken ground that arched work was not 
as good as passages made with straight walls, the top covered with railroad iron 
and old boiler plates, with a heavy coating of rock on the top of that. These 
have answered until the heat was too great for men to pass underneath. 

In this manner, wo succeeded In working out thoroughly the two south seo- 
tions and closing them off securely near the main shaft, and also exploiting the 
largest portion or the two north sections. But here we encountered in the 
top section a piece of most dangerous ground, connected with the bottom level 
through a big chamber. It took fire from bottom to top ; and we never suc¬ 
ceeded in getting all the coal out, but were ultimately compelled to close it up 
entirely, at places left in the top seam for dams, in such an event. Thosedams, 
20 feet thick of clay and masonry, are now, after 8 months, still as hot as a 

bake-oven. 
During the time those four sections were working, we had discovered a saddle 

at the northwest comer of the north section, where the coal, although inferior 
and not very thick, took an eastern dip and therefore indicated a reversed dip 
beyond the saddle. Having satisfied myself that we could pass the saddle on 
the south end, a rock tunnel 44 yards long was driven to protect this new de¬ 
veloped section from the old fires. But the new section proving good coal a 
little below the shaft bottom, we were compelled to keep the water at its lowest 
point, and in consequence of this, the fires from the former section fonnd a pas¬ 
sage to the west end of this rock tunnel underneath. Having only brattioed air 
in that tunnel we could not fight the fire successfully. The amoke from the ze> 
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turn, miziDg with the fresh air, made the back workings as bad and dangerous 
as the places near the seat of fire. We had seventy men hors de combat in the 
course of fifteen hours, through exhaustion and black damp and smoke ; and we 
had to withdraw the force to save them from being suffocated. Being at the same 
time threatened right over the top in the old section, not then entirely out off, 

nothing was left ns but to close all the works up and lot the water rise for 
awhile. The existence of coal at the level of our present shaft, in the new sec¬ 
tion, could not have been well anticipated, being only at that elevation in con¬ 
sequence of the saddle-shaped upheave!. It nevertheless offered a fine pros¬ 
pect ; and it was therefore determined to carry out my former plan, for eco¬ 

nomical reasons not yet executed, namely, to drive another rock tunnel, 55 
yards long, to shorten the line of transportation over 500 feet, getting a direct 
air-course with an independent return and a safe retreat for the men in case of 
fire breaking out again on our return. This was also suooessfully carried 
through, and the old air course was superseded by driving a winze up through 
the rook in the roof to the air-shaft. It was impossible to keep the old air- 
course open on account of fire, and we failed to obtain the air through the top 
seam coal by reason of breaking into the large old work partially known to us 
before. ; 

This undertaking was the most trying work performed. Although 23 feet of 
rook was between the men and the old work below on fire, the heat of the floor 
increased to such an extent that shortly before the junction was effected it ac¬ 

tually burnt the feet through the soles. From 5 to 10 minutes only could the 
men stop at the working face, at a temperature of 100^ Fahr ; and ultimately 8 
men in the eight-hour shift were employed to break through. The blsck damp 
at that time prevented our working down from the upper level also to meet the 
men. But, to the credit of the men be it said, they stood up like soldiers until 
the job was completed. 

Having now fully secured the pit again, the new section was exploited until 
the coal thinned out so as not to pay for working, and, successfully working 
homewards, we have, after being three years and four months in this pit, still 
a few months’ work to expect. 

To sum up the extent of this forced enterprise, I will only say ^at 2,037,861 
bushels (29 bnshelszxl ton) have been raised so far from the whole tract, of which 

1,448,862 bushels were obtained from the rise shaft workings alone. While the 
expenditures have been very large, amounting often to S15C0 —2,000 per month 
for fire service alone, almost the year round, besides heavy general expenses 
of an extensive enterprise so pecalisrly situated, with a large amount 
of water to be kept at bay, loan only say that after all the costs for opening the 
pits and repairing the property (houses, roads, and such machinery as was 

needed) have been paid, a profit as interest upon the capital invested in the late 
purchase will be left, over and above all remaining expensss. 

I mention this simply to show what may be accomplished in this coal field by 
taking up new ground, free from the curse of former bad managementi 

There is no shadow of donbt that, under skillful management and by intre- 
duoing late improvements in mining, even the deep mines in this coal field would 
pay handsomely, the advantage of freight to market giving them constantly an 
advantage in the competition with other coals. 

I can not refrain at the close of this description from mentioning the fact 
that most of our labor here is colored labor, although we have a few good white 
miners amongst us. The men have faced great danger and undergone much 
hardship bravely. 

In the whole of this enterprise I have been most ably assisted by underground 
bosses of which three are still with mo, Wh. Diokimson, Gzobob Jzwtrr and 
Tboicss OoBZUZ, also my assistant Mr. Thomas Jxwrrr, all English miners, who 
have faithfully executed the very trying task!) which I was compelled to ask of, 
and to share with them, in carrying out this work. Their experience in general 
and their knowledge of portions of the ground In particular, was often of the 
greatest service. I will add that in spite of all the dangerous work performed 
we have not to lament the loss of a single life nor even the material crippling 
of any man. 

American Society of Civil Engineers. 
A regular meeting of this society was held at its rooms in New York, January 

15, 1873. 

A paper by Casuub Cokstabub, C. E., of New York, “ On Retaining Walls, 
an attempt to reconcile Theory with Experiment,” illustrated by a model, was 
read. 

A retaining wall is stable when the moment of its weight about the point of 
rotation exceeds the moment of a certain triangular prism of material back of the 
wall about the same point—the intersection of the line of rupture of the wall, 
and the resultant thrust of the prism. 

Many formulse and nbles for retaining walls are presented for use, without a 
factor of safety—since walls proportioned therewith, well built and carefully 
** back filled” have been permanent. 

Experiments made on a small scale, in which the theoretic conditions were 
more nearly fulfilled than in practice7 show that such walls are more than stable, 
and point out the reason why. 

The problem having been thus solved, a iketor of safety may be introduced in 
the formulas, which will allow for shocks, irregular workmanship and uncertain 
mat«ria^% . . « - - 

The problem may be considered under these several heads: the angle of mp- 
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tare, the height of the prism of raptors, and the direction and point of applica¬ 

tion of the pressore of the prism. 
“ Angle rupture.—Thu was first sapposed to be the angle of repose with the 
rertic^—the thrust was assumed to be horixontal, and at two-thirds the height 
of the wall Bxlidob assumed the angle at 45^, and that the earth mored in 
lajeis parallel to the line 0/ rupture. Couiokb first cousidered the slope of 
esjih, with the attendant physicid conditions--his theory, as amplified by M. ni 
Pbovt, is discussed by M. Gauthst, who gives a clear analysis of the angle of 

rapture. 
Supposing the resistance of cohesion is proportional to the surface of rupture, 

and the friction to the normal pressure : the pressure against a retaining wall is 
that of the prism of earth, which would at once fall, if the wall were removed. 
The Uiclination of the plane of separation of this prism will vary with the cohe¬ 
sion friction of different earths. If a series of planes be conceived less in¬ 
clined than of repose, and originating from the same point, one of them 
will have such a position that the separating prism will have need of a greater 
opposing force to its sliding motion than any other. 

Upon this hypothesis it is proved, the prism of greatest pressure is given by 
the plane which bisects the angle of repose, and that: 

BajrKnnc’s theory of earth pressuree makes the thrust parallel to the surface of 

the bank—accepting this and there results'^ 0.67 sin j V differing from 

the osual formula in substituting sin. a for tan. a. 
I 1 

This gave results very close to those obtained by experiment—and considera¬ 
bly less than those from the formula last given ; which perhaps accounts for the 
general omission to employ a &ctor of safety. 

Transformation of Profiles—YAVhAM’u rule—that a rectangular wall may be 
transformed into one of equal stability with a batter on the face—having the 
same thickness at one-ninth the height is true within l-120th when the batter 
exceeds one-sixth. 

Now it is usual to give a less batter, and by taking the common thickness at 
one-tenth the height, the error is inconsiderable. [This was proved by experi¬ 
ment] 

In a surcharged wall, if the surcharge starts from the back of the wall 

-^=«>.38 coa a 

Pai w, h3 tans * 

in which P= the horizontal force which sustains the prism ; w, the weight per 

cubic foot; h, the height and i the angle of repose, of the prism. 
Lient Hops found, with layers of colored sand, the average angle of rupture 

to be 24^ and of repose 64^. This small difference in practice from theory, is 
probably due to the cohesion of particles, an element'which, from lack of suffi¬ 

cient data, u generally disregarded. 
Heighi of prism of rupture.—From the first it has been assumed that the wall 

tamed over as a solid mass about the bed joint at its base. In practice it is not 
so—the line of rapture is a stepped line, in or near the natural slope—and leav¬ 

ing a part of the wall undisturbed. 

For experiment, a box 16 in. high and wide, and 24 in. long, with glass sides, 
was made. A miniature wall of pine blocks or bricks," 1 in. square, 2 in. and 
8 in. loug, with a bank of oats or peas instead of earth, in eight trials turned 
over as stated. When the wall began to move, the face bulged out, the center 
of the curve being at about one half the height, and would continue thus, until 
started forward by a jar. This, due to cohesion of the backing, doubtless adds 
materially to the stability of walls of long standing, which, it is often noticed, 

although bulging outward. (This and subsequent statements were illus¬ 

trated by experiments.) 

A solid wall with a joint at the place of separation was more stable than one 
of "bricks," for although each began to move at the same time, the first did not 
continue to give way, and required to be continually started. 

Navizs seems first to have noticed that walls rupture in this manner. It is 
reasonable that the prism of pressure should start at a point above the foot of 
the wall, for, by rotation of the wall about the outer point in the base, the lower¬ 
most portion of the backing must be lifted. 

Experiments made in the case of surcharged walls gave heights agreeing very 
closely with those calculated upon this basis ; while assuming the prism of pres- 
■ore to start from the foot of the wall, would give a height far below that sus¬ 

tained. 

Direction of thrust.—If the weight of prism of greatest pressure be resolved into 
two components—one normal to the slope of rapture, and the other to, the back 
of the wall—the first will resist by its friction the tendency to slip along the 
slope ; the second is expressed by the formula given, and may be resolved into 
two other components ; one inclined—the actual thrust against the wall; and 
one vertical—to overcome the friction along the wall; this latter, from the in¬ 
definite knowledge of the value of the co-efficient, is generally neglected. The 
point of application of thrust, at first assumed to be at one-third the height of 
the prism of pressure, which gave too great thickness to the wall has been shown 
by Bikkikk and others to be at one-third the height from the foot The height 
of the prism of pressure will be from 0.70 to 0.75 feet of height of wall. 
The conditions of the problem are now determined, from which follow these 

formulM: 

in which tsethickness at top of wall, p=any weight per square foot of surface dis¬ 
tributed over the bank,—n=batter per foot in height of outside. n< =>8ame of in¬ 
side of walL d=angle of repose. w=weight per cubic foot of masonry, and wi 
c=same of earth. If n and n^ =0 

P : w 4-^-? tan 
3 

a 
y 

and if pao 

t = 0.63 tan * / 
P - IT 

V. This would have been 0.67 instead of 0.63m case the prism was assumed to start 

from the foot of wall. . . — . — 

And experiment verifies this. 

Uniformly, when the experifnental wall first gave way, the filling did not re¬ 
volve, as stated by some writers, but settled suddenly, and then rested until 
another shock started it again. This seems to show the advisability of stepping 
the back of walls. 

Much depends upon the manner in which the work is done after the profile 
has been fixed ; inattention to the details of construction may jeopardize the 
safety of a structure well proportioned. 

For several yeirs pains have been taken to collect data of walls in existence, 
with a view to establish a coefficient safe under ordinary conditions, and which 
may be modified by the engineer to suit particular cases. 

DISCUSSION. 

Mr. J. Dottom Steele gave a practical rule, verified by his experience, for 
surcharged walls of dry masonry less than 18 feet high—namely, a width of 
three feet at top, a batter of one-sixth outside, and none inside. In one case, 
for a mortared wall, 18 feet high, be reduced the thickness at the top to 2i feet, 
and gave a batter to both sides. Engineers, who from lack of room have been 
compelled to lay walls upon narrowed or stepped foundations, will be pleased 
to know, from Mr. Constable’s experiments, that such conform to theory, and 
are safe in practice. 

Mr. CoLLiNowooD inquired whether it was not best to step the back of a wall, 
rather than give it a batter. 

Mr. Constable said, it was more a matter of practice than of theory ; by thus 
stepping a wall; the back filling upon settlement did not act as a wedge. 

Mr. Steele said that generally now the back of a wall is not stepped, as for¬ 
merly, but made vertical. Often in railway practice it is counter-sloped or un- 
der-cul, and the stability thereby increased. The back should have a * ‘ frost" 
batter at top, where the earth is likely to freeze, so that it may be lifted from 
the wall. Care should always be taken in back filling to slope the packed earth 
from the wall, rather than towards it. 

Mr. CoLMAN said that in filling behind the masonry of New York State canal 
locks, broken stone one foot in thickness had been placed between the wall and 
embankment 

A communication was submitted from a prominent Canadian engineer, in 
which he said: " In practice I have always made my walls heavier than theory 
demanded, on account of the severe operations of frost in this northern lati¬ 
tude, where it strikes from three to four feet into the ground, and yet without 
giving a slope or "frost" batter to the back of the wall where the frozen earth 
presses against it, our strongest walls could nut stand. It has been my rule to 
make the base of the wall equal to 2-6ths its height, but this is for first-class 
masonry, laid in hydraulic cement." 

Mr. Constable, by experiment with the model, demonstrated that two walls 
of same area of section—one rectangular, and the other with batter on the face 
of 22-lOOth, were equally stable ; and also, that the saving in material by giv¬ 
ing much batter, is but little. A wall battered on the back less than on the face 
evidently is less economical than if all the batter was on the face. 

Attention was called to the difference in resistance to crushing per square 
inch of section of stones 1" and 14" cube, as stated in Mr. 0. B. Richabds’ 
paper recording "Experiments on the Resistance of Stones to Crashing,” read 
before the Society January 8th last. Thus, white marble gave a mean resist¬ 
ance in the first of 5812, and in the second of 8294 pounds per square inch of 
section. The question was raised, what relation was there between the size 
and the resistance of specimens, and whether tests upon blocks proportioned 
like those used in any particular work, would better enable the engineer to de¬ 
termine how much the latter could withstand. 

Tests of the strength of any mateiial are of greatest value when conducted 
under conditions most like those governing actual use. The difficulty of making 
such large specimens wais pointed out, and a brief comparative account of test¬ 
ing machines was given. 

-It was proposed to take up the latter, as a subject of discussion, at a future 
meetingof the Society. —.. . 
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THE COAL TRADE. PlRll»delplRt«t dc R«mU»k RAllro«Ml »a(l 
Brandies. 

New Tobk. Msreh 18,1873. 
Basinots is looking up and promisss to be Ttry Uve- 

I7 from the opening of the Spring trsde. All the oom- 
psnies are reported to hare calls for ooal far in excess of 
their ability to meet. Contracts tf,T the season “ at a 
price” are reported, and it is the general expectation 
that prices will be firm, though a rise is not expected for 
April. The price is now more than a dollar over the 
rates of a year ago, and thongh the demand shows that 
the market will fully sustain the present rate, it is 
thought that the companies will rest satisfied with re> 
turns that yield a good profit and which can be sustain¬ 
ed without nsk of a reverse. I'art of the advance is 
divided with the transportation companies which have 
raised their rates, but nevertheless the trade is certain 
to present a very different spectacle this year from that 
of a year ago. 

Soft coals are somewhat easier, the price in New York 
being nine dollars a ton. It is thought that the canals 
will open in about two weeks, when coal can be dehvered 
at Baltimore for $4 75 instead of $5 as at present. The 
condition of the gas ooal trade is anomalous. The Bal 
timore and Ohio road has raised its tolls, and refused the 
usual drawback, and West Virginia coal is quoted in Bal* 
timore at $7, free on board. This price it is almost 
needless to say, is one which makes the supply of the 
New York market from the West Virginia region almost 
impossible. What the purpose of Ur. Qarrett, of the Bal¬ 
timore and Ohio road, cau be in shutting out the large 
amount of gas coal which passes, or rather which ought 
te pass over his road, it is difiScnlt to imagine. The 
Pennsylvania road deals better by its customers and 
Penn gas ooal has been sold for $7 free on board 
at Philadelphia. The comparison of these two prices, 
with the known superiority of the Pennsylvania ooal over 
the West Virginia article, is sufficient to show why the 
latter has no chance in the market. Later in the season 
the Baltimore and Ohio road will be wanting coal and 
will perhaps be ready to make terms for its customers 
but then the season will be too far gone for regular 
work. 

OOAL TONNAGE 

For the Wask sndins Satardar ICarob t, UTS. 
BY 1: alLBOAU.-ANillAAUlTE. 

rABsma ovkb maik ukb akd i.bb. val. saANcw. 
Ton*. 

From Bt. Clair. 
Port Carbon. - 
Potttville. 
Bohnylkill Haven. 
Pine Grove. 
I'amaqiia. 
HarrieburK. 
Daapbin. 

CtH. 
35.476 OS 

S.S53 0t 
8,4S5 05 

33.37S la 
3,4S>1 06 
3,493 06 
l,3t0 00 

ToUl 
FOB aBirmCNT BT CANAf.. 

Paeaing FracUvilla bcAlea .... 
•• Mil! Creek 
“ Scbuvikill Vellej Heeles ... 
•• Mt.(5arlMn . 
“ CrenBona - 
“ Pine Grove . 
“« TAmaqua - 

71.093 11 

Total - 

eHirrsb wkstwabd via catawibaa abo wiluauspobt saAUCs 
ABD BOaTHKBN CKBTBAL BAILBOAD. 

Via Catawieaa A WilliAmsport Rr. .... 
“ N. C. R. R. pAisins Locust Gap. ... 
•' * “ •* Bhamokin. . - . . 
“ ♦ “ “ Herndon. ... 

A*ew«* WBfl IF. T. R. R^Coxtoat, Pa. 

Coal tonnacs for week ending March 8, 1873. 
Week. 

Tona. Owt. 
Anthraelta reooivad: 

From Iidblgh Valley R. R.. 8,883 00 
** lack. feB.R.R.. 649 03 
“ Flessant VsUsy B. R. 2.986 04 
•< SoL A Erls R. R. 

Totml. 
Tons. Cwt. 

807 16 

8S.0T0 18 
7,000 07 

88,811 08 
9,866 00 

9,306 03 
10,340 11 

1,085 08 

Totsl. 
Same time last year. 
Increase. 
Deoresse. 
Distributed 1 

To Lehigh Valley R. R. 87 10 
To Lack. A B. B. R.  16 03 
To S. Central B. R.. 1,637 14 
To Ithaca A A. R. R.. 3,446 10 
To Erie R. W. Pocketa for ahlpm’t. 3,670 14 
To individnalaonUne of road.... 632 11 
To poluta at A above Coxton for 

use of Co. 666 18 
To pointa between Waverley and 
Elmira. 1,368 09 

142.787 08 
181,670 11 

11,166 17 

9,567 01 
363 11 

80A68 01 
33,316 17 
40,896 00 
18,333 19 

7,236 02 

18A11 17 

387 OS 
ail 13 

3,693 05 

Aiitliraclte Coal TraUe for IH7‘4 and IM78. 

The followins table exbibite the quantity of Anthracite Coal 
paaeiDK oTer the following rontee of transpt>rtatioa for the week 
ending March 8, 1873, oempared with the week ending March 9, 
1H72. 

COBPANIEB. 

•Phila A Reading R.Kt.. 
*Sabaylkill Canu ... 
*Lehign Valley U. R. 
Lehigh A Uua. U. H... 

Scranton North. 
“ Sonth.. 

Peon.Coal Co., rail.. 
•• " canal... 

■ Sbamokin. 
Trevorton. 

Wyoming North. 
Wyoming booth. 
P. N. Y.C. A R B. Co.. 
Williametown Coi’y. 
Big luck Col. 

Total. 

Inoreese . 
Decreaaa. 

1 
1873. 

WEEK. TOTAL. WEEK. 1 TOTAL. 

61,219 736,461 86,242 r21,265 
13.356 6.591 

44.064 716.894 6S.38« 692.378 
88,837 228,164 34,192 316,182 

11.166 1243i7 Ii'.670 117.5% 
36.106 367.318 40 783 346.338 
14,813 168.166 1L419 13I,3M 

in^esi loilm 9'ii» 89;^ 
6.367 74,047 6.765 78,360 
6.483 64.P63 5,159 59.133 
9.132 69,176 8,862 88,631 

lOi^ isr,6n itim 

244,081 X8()7,43e 278 951 
341,061 

3,959,994 
3.807,436 

32,870 ij.m 

Total 
esirrsD wmt ob booxu tbom riBX anovx. 

Via bchnylkill A buRquebanoa K. R. 
r .k.nn. A Pin. _ 

4,863 03 

' Lebanon A Pine Grove Branch - 

ToUl 

1,408 18 
648 04 

CONSCMKU OB UktZKAX*. 
From Krackville Scalea. .... 

“ Mill Creek “ - . . - - 
“ beb lyikill Valley Soalee. . . - 

61t. Carbon “ . _ - . 

1,837 03 

CreetoDa 
Pina Grove 
Tamaqaa 

459 16 
5i6 17 

1,038 Ol) 
879 13 
135 OB 
69 06 

33S 19 

Total 3,707 18 

LKHIOB ABD WTOMlBa COAX.. 

Received vie Silverbro ik Junction, Sent East 
Cat. A Wpt. Mr. bent Waat 

•• •' Rupert, Cat. A Wpt. Br. 
“ “ Allentown, E. Hean’a nr. 
•• “ Alburtia, " “ - . , 
•• •• Oreland, O. AN. Ur. - - - 
•* “ Connecting It. R. . . - 
“ “ tVillow btreetlL R. - - . 

3,366 00 
31 03 
16 13 

168 IT 

Total. 9,358 09 
Bltnminoaa reoelvad from BARCLAY B. R. 

Shipped north ftom Towanda. 6,072 01 
Bhlppsd Boath from Towanda. 63 04 
Northern Cautsal B. B. 

143,787 08 

66.876 10 
341 07 

ToUl. 6,186 06 
Same time last year.  6,443 16 
Incresie..'.. 
Decresse. 691 10 
DistribiiUd : 

To Erie RaUwsy. 4,887 18 
To So. Central R. K . 1,048 08 
To Ithaca Vallsy B. B. .... 
Lehigh Valley, U. R. 67 04 
To indlvldusls on line of Rallrosd. 6^00 
To points on line of road for use of 
Company. 

66.717 17 
76,476 08 

18,768 11 

46,963 06 
9,300 19 

71 06 
336 10 
109 03 

ToUl 

1,609 08 

«i is 

A733 It 

BITUMINOUS. 
From llarrieburg. - - - . . 

“ OonneoMiw K. K., G. A N. Br. 
“ J unction It. K. • ... 

Aoas 13 

10 00 

4,^12 

Anthracite 
Bituminoue 

COAL FOB COUFABT’S USK. 
7,876 04 

„ 3M 13 

Total. 8,039 17 

RECAPITULATION. 

Paaaing over Mam Line and 
Leh. Vul. Krancb - - . 

For Nbipment by Canal - 
bhipp^ Weatwari via North¬ 

ern Central K K. . - ■ 
bbiuped West or Sonth from 

Pina Grove . . . . 
Conaumed on Laterale 
Lehigh and Wyoming Coal 

Total Anthracite paying fraig't 
Bituminous . . . . 

ToUl of all kind! paying freig't 
Ooal for Company’s uaa • 

Total Tonnage for Week - 
Pravionaly tbit year • 

ToUl to date 

Total «or 
Week. 

Corres- 
p’g week 
last year. 

Increase 
and 

Duurcaaa 

71,093 11 62.396 09 I 18,796 03 
350 12 d 350 13 

4,852 03 6,057 Oft d 305 05 

1,867 03 1,427 01 1 430 01 
3.707 18 3.062 18 i 645 00 
4,733 13 1,034 19 1 8.707 U 

86.343 06 68,219 Ut 1 33.032 19 
4.505 13 8.394 14 d 1.790 03 

90,837 1ft 63,814 01 1 31.283 17 
8.030 17 3,556 10 i 4.474 07 

96.668 16 73,170 11 1 25 696 04 
904.79313 901,926 04 i 2.867 09 

I0OS65108 975,096 16 1 i 36,666 IS 

Total. 6,186 06 
Grand toUla tranaporUd 

AntbrsclU. 9.305 03 
BitnminouB.   6,185 06 

41 13 

66,717 17 

143,787 08 
66,717 17 

Total.16,340 08 
Same Urns last year.16,684 06 
InereMS. 343 18 
Deoreaae. 

799,466 06 
307.(^ 19 

7,691 14 

Uaport of Coal Transported over Lehlgli Valley 
Railroad 

Report of coal tonnage for the week ending Marob 8,1878, with 
totals to date, compared with aame time last yaar. 

WHXBZ BBZrPBD FBOll. 

Tout Wyoming. 
“ Hazleton. 
“ Upper Lebigh... 
" BMver Meadow., 

Mahanoy MahanM. 
Mauob Obnnk.... 

ToUl. 
Same time last year. 
Increase. 
Decreat#. 

WXXK. 
Torn. Cut, 

10,7M in 
38,681 06 

183 04 
13.893 19 
9,848 14 

230 06 

73.091 18 
64,358 16 
18,838 03 

63,304 1ft 
4«,064 08 
19,330 10 

83^66 06 
838 U 

* BHIFPF.P BT OABAU 

From bcbuylkill Haven - - I ■ 
“ Port Clinton - - - 

These Sgurea are for the week and fiscal period ooinmenoing 
Nov. M. 

t Lesaooal transported for Company's use and Bitnniinonsooal. 

Bituinliiona Coal Tiade, 1H7!< and lb73. 

HtH following ta'iio exhibits the quantity of Bituminous Coal 
paasili2 over 'he following roiiUa of Tianeporiatlon for tha 
week endiDK March 8, IK7S, compared with week ending March 
9, 1872. 

oobfaBIB^. 1872. 1S73 
Week. Year. Week. Year. 

C. A O. Canal. -2‘2(l 220 - T - a 

B. A U. U It. 19.720 180,796 27,90'2 207.1'26 
Penn. 8. Line. ‘2,U2ft 17,899 
H. A 11. T. K. R. S.'o’A 41.6fi8 7.651 72,834 
*UarriBbutg it D. 6 395 1U7.493 4,696 69.649 
•L. V. R. K. 7 1 7,684 032 6,67« 
P. & N.y.O A It < o. 5,444 75 47ii 6.1.6 56.718 
(Cumberl’d liniicii ( anal see- 

1 “ Railroad_ !W0 2.699 21,014 

ToUl. 86,7 S 419,606 61,‘'63 451,816 
3H.793 4I9,8’:6 

iBcreiae. 13,170 31,760 

Totsl Tonnage per Week - 
Previous y Ibis year - 

Total to date - . . . 1 6.694 00 ' 13.366 1 6 ' d A7ai 1« 

V orthern Central Railway, Slaamokln Dlvlalon. 

Below is the return of Coal sent over tbe Sbamokin Diylaion 
of the N. O. R, W., for the 7 daya, ending March 7, 1873. 

Same time last year. 
Increase. 
I'ecreaee. 
ToUl amount ebipped to date.. 

Deoreiae . 

Delaware Lackawanna ^ Wealerit 

Cunipuny. 

Ooal traneporte I on the Delawar*-, Lsckiwanua, A Westerij 
Railroad for tbe week euding baturlay, March 8, 1873 

t*ennaylvanta Coal Cunipaiiy. 

Sbli mentaof PIIUt.on Coal for the week ending Mar^h 8. IS7X 

Ib73. lb7M. 
WBXK. TEAS. WV.u; VBAIU 

n,4U 11 131,356 04 14,681 14 18 .186 16 By KAilway. 
Canal.... 

ToUl. 
Deoreaae 1873.. 

1L4I9 11 
36i.639 11 

131,356 04 14,931 14 1(8,196 U 

Shipped North. 
Shipped South. 

W8EX. 

Tona. Cwt. 
11,06.» 17 
40,782 11 

TE«B. 

Tons. Cwt. 
H7.f86 03 
346,l;7 13 

Forwarded Eaat from Mauoh Obnnk by 
rail. 

Same time last year. 
increase... 
Deoreaee. 

DISralBUTEO AS FOLLOWS 

Forwarded East from Manoh Chunk by 
rail. ;.. 

do Eaft lor nea L. V. R. R. 
Delivered at and aliove Maneb Obnnk for 

naaof L V.R.K. 
To P. A N. Y. R. B. 
To N. O. R. R.. at Mount Carmel. 
To D. H A W. R. B. 
To L. A 8. .K. R. at Paokerton for raU.... Bslivered at M’h Chunk. 

slivered on line of road aliove Manoh 
Uhnnk. 

To L Ab.R.R., at Penn Hav., for railroad 
Do. for canal . 

To Lebigb (.'ar.ai Maneb Chunk. 
'I n Cataeiria Railroad . 
To L. A B. B.B. at Laok. Juno.. 

TOTAI, 
Tuna. Cwt, 

164,487 06 
418,898 04 

1.318 01 
167.633 14 
93.979 16 
1,108 03 

834,819 04 
836,663 07 

693.377 17 
716,894 06 

33,616 09 

ToUl . 

1,470 04 
6,393 06 

902 03 
Lun 14 

493 00 
193 00 

678.096 10 
14.253 07 

18,960 06 
98.070 18 

A691 03 
U.S41 17 

3.949 18 
L366 06 

340 06 A776 04 
L641 to 

» OO 
39 09 

834319 04 

btiateinent of Coal Tranaported over Cumber¬ 
land and Pennsylvania Railroad 

During the week ending Saiorday March A and during the year 
1673, oompared with the corresponding period ol 1873. 

WKKK. 

Tons. Cwt. C A O. C'l 
Tooh. Cwt 

Total. 
Tons. Owt. 

Vl 1873. 27.902 10 1 3,028 03 1 29.980 IS 
i»,94f 16 — 8,861 U 1873 . 220 10 19.7-29 CM 1 

a. 9,131 13 
locreaae.. 
Dscroaae . 220 10 

A173 16 1 Z038 d3 9,9aOM~ 

... 8ft,68l CO 
... 68,177 10 

YEAR. 

... ‘20A4S 01 1J73.. 
1H72. m 10 

824.623 13 
181.016 06 

ttall Roud 1 ncruaiw. 
Oi'crMiiiM*.. no 10 mm 

(^iiinlrerlaiid Itrancli R. 

WEEK. 

K. 

ToUl. 51,f62 08 

For the Correapondlng time last Year : 

Shipped North. 11,767 12 
Shipped South. 36,108 08 

463,772 16 

1873 .1 

To I ' A O. iianal. 
1 Tun*. Cwt. 

1672.( 
1 — 

1 - 
. 1 

To K.AO.H.K. Oo Teal. 
I runs. «;wi. Tana. Cwt. 

~ 7,699 04 " 2,6W04 

7,699 04 -.’.6r9 04 

124,686 12 
867.318 00 

ToUl. 
Increase., 
Decrease. 

46,276 00 
6,674 08 

491,906 00 

28182 04 

YEAR. 

1973.1 31,013 U 1 31,013 U 
UT3.1 290 10 1 290 10 

iBcreaae.1 
Deeieaae.1 

3^739 09 1 30,7S 08 

I 
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Prl«M mt ISTt. 
WJMetdU Prioea to Trmit. 

Wllkeabarr*, b/ otiKO or eu lo4d.$C 7SM 00 
PltutoBMUl Pt^moatb, ^. $ 70A.... 
Ehsmokls Bed or Wbito A«h, io.6 OOSo 36 
Lykona Talloy Bed A»h, do.26 60 
By rotoil. all klude per ton of 3,360 lbs. 7 6028 60 
Owcee'e Creek end Cnmberlend t. o. b. et Leenet 

Point forcenfoea.^ 00 
Paimont end aarkabarit gee f. o. b. et L. Point.... 6 40 
Keaewbe Cennel, coerae. 00 

amnaiiooa coeu. 
KJtunlng Coel Oo.’a Pboanlx Vein, t. o. b. et Pblle.$ 

Lemon *• “ “ 
Cnmberlend Vein CoeJ. 
Conaolldetlon Coo\ Co.'t on board et Baltimore. 
Maryland Coil Co. “ . 

Prleca at Oeorgetown, D.C.,and Alexanilrta, Va. 

March. 1873. 
Oeorge'a Creek end Cnmberlend f. o. b. for ahippladt....... 

(Domlnelly. 
No ooel before apring. 

Pricea at Ha^re de Oraee, Sid. 
Mereh, 1878. 

Wllkeaberre end other White Aah for Oargoea.$ i}64 78 
Lfkena Valley. 76 
bbemokln Bed or White Aah. 6 00 

Bltamiaona Coala (Cnmberland). 
Oeofaetown. F.e.b... g 
Relt&ore ‘ ... 
New York * . 

Pricea of Foref wn Coala. 
Mereh. 1873. 

Oaty 76 0. per ton. 
OonraoiMl weekly by Altbss Peutzu, No. 83 Pine atreet. IV. 7. 
Limpool Oea OeUng. Nominal. 

“ •• Oennel. if 00'416 50 
.. “ “O*® 00 Orral. IT 0OAI8 00 

Par ton XTtO Iba.. e»4hlp. 
mosa raox tabo. 

Lirarpeol lionae Orrel, acreened. 830 00a33 00 
"Oennal. “ . 33 ooSsi 00 

Par ton 3.000 Ibe dallrer^. 

Pricea of Oaa Coala. 
Meroh. U7S. 

r B o TI tr c IA t. 
Oorracted weakly by Lonia J.Balloni, Jr..il<48 Pina at.,N. V 
, „ fbor*# Slock. 

Block Honae. |2 00 81 00 

iTL. BATB. 
{tonR.cwt. 

Wyewiinr Ttaarinn . . 
Upper I,.*hiah Raainn . 
Bmcoc Maednw KOfflon 
nealaton Rarfnn . . . 
MaOcn Ohnnk Raaloe . 
Tiaanaow Raaion. 
Mehaooy Region . 

Total 
Prerionaiy reported 

Total to data . 
8ema time lett year 

Amaabnry. 
Bangor . 
Betn.. 
Boa ton. 
Bridgeport. 
Briatoi. 
CoheaaetN eriowa 
Darby. 
Uighton. 
Beat Cambridge. 
KeU Rirar. 
Heekenaaok. 
Hertford. 
Uobokan 
■leraey City. 
I^on. 
Middletown. 
Myatie. 
New Bedford. 
Newbnryport ... 
New Keren. 
New London. 
Newport. 
New York. 
Norwalk . 
Norwich. 
Pewtnekat. 
Portland.... . .. 
PorUmonth.N.H 
ProTidence. 
Roekport. 
8aeo.. 
Sag Harbor. 
Belem. 
Stamford. 
StoningtOD. 
Tannton. 
Warren. 
TO BIVBB POBTB 
Albany . 
OaUkni. 
Cookaaokle. 
Coeyman’a. 
Cold Spring. 

WSl IS 429*0 m 
1831*6 OS 36*2f0 01 

307)17 1* 40*370 04 
131989 16 394033 13 

3!m« oa 
1<2041 17 

"irsMTi 70948 01 113288 13 

nnrmiBimoK. 

Porwardad Ra«t by Ral’ 
go Tidal pohiia . . 

parwardad Kaat by Rail 
^ LRaal rMnta . 

Fenrardad Eaa* >>rWi{1 
oaa • aatral IRrialoa 

Beywarded Reatby Rail 
■aeL *'-8 . , 

DaNrerad at and abor# 
Maneh rtbnnk 

Pa*trai d at f :ealnort A 
Btsard for f'anel 

Do'lwarad to L. V. R. K. 
a* PecIraMon 

OaUwaaed to T., V. R. &. 
at Bngar Natch . . 

Drlterrad to I.. A N. R. 
X.at PlymontbBridge 

Total . . . 
Inorraaa for week 
Inereeee for year 

OelAwnre itittl Ilanlaon CbubI CompBrijr. 

Coal mined end forwarded by t.eDeUware and Htireon 
OBoal Company for the week eadin*? Betnrder, Mere* 8. 

WRBg. e»A9<-». 
60.31* 18 ,,.481 083 10 

. 6,168 17 60881 *>* 

40161 10 403370 04 

Cold Bpring. 3 
KUhkifi. 
Hareretrew. 
Undeon. 9 
Sew York. 
Nyaok. I 
Poughkeepsie... 2 
Rbinebeci. 
Kondont. 
Hangertiee . 
Bing Bing. 
Ktuyreaaat. 
Tarry town. 
Troy. 3 
Weet Point. 
Yonkers . 

8t. Tbomae . 
Martiniqne.. 
Demerara ... 
New ttrlaana 
Mobile. 

North 
Bontb, 

XoUl 1878.''0 

Correepondlng time in 1873 : 
.48.181 18 4*6,4 ;7 00 

B^thV.!! V.* . o 493 (« 64.063 06 

..48.636 oi *10,630 11 

Inoreaaa North. 
DeoreaaeNo .. 
Increaee couth. 
Decreaae South... 

Tn..vaaaa 6,760 14 

SJSXv.v.'.v.'.v...:. 
j^eia.wnre wnil Ilurtaon Cana.! Company. 

Coal mined and forwardtsd by the Delaware end Hudeon 

Canal Company for the week ending Saturday, Vaiob 8, 

WIKB. aBASOW. 

By BeUroed,   ^ 

« South'.*. 

Ntw Yobx, Uaroh 13, 1873. 
Iron—Seotch Pig in very qaiet. There are a fow lots 

orriving, most of which are by iteamer aad laid down 
here above present market rates. Stocks here are not 
large, and Importerk are asking fall ratee. There have 
been no ealee except of a Jobbing character. No. 1 
brands of American Pig are in good inqniry, the stock 
of which, though ample for all immediate demand, ie- 
not large; No. 2 and Gray Forge are in largo stuck, with 
lees inqniry than lor No. 1; a Hale of 500 tons No. 2 has 
been made on terms withheld. New English Bails are 
dull and without sales ; may be quoted nominally $70a$72 
gold. American have been in considerable inquiry, and 
during the paet ten or twelve days abont 10,000 tong 
have been taken for April, May and June delivery, part 
at t85 currency. Old F.nglish are In fair inquiry, and 
we note Bales of 100 tons D. H. from abip at $58, and 118 
do. T. $55. Scrap ia steady at about I38a60 from yard, 
with Bales of ICO tons from dock, on private tfrms. 
Mannfaetnred is strong at the advance noted in our last, 
which, on some descriptions, waa considerable. 

From a late Liverpool paper We learn from Wolver¬ 
hampton that at 20b. a tun advance npon laet week’H 
ratea Finished Iron was difficult to get, and though con- 
■omera are ready to give the rise of 28. per ton on elack 
as well as large coals, portions of works are standing 
for want of fuel. Masters are beooming greatly annoyed 
at the indolence of the men, and many will not accept 
orders at any price, eo that, if necessary, they may cloie 
their worka. Circulara from beat Rbeet makers withdraw 
all previoua quotations, and marine Ironwork ia advanc¬ 
ed 40s. per ton. 

CoppxB.—New Bbeathing ie steady at 43 oenta, and 
Bolts and Brazi re 45, Brenze and Tellew Metal Sheath¬ 
ing 27, and Y.M. Bolts 82 net casta. Ingot le very qniet 
bnyere not atockieg beyond the wants of the moment; 
the supply of Bomeatio however ia vary moderate and 
under good control, and pricea are enpported ; English 
ia dnll, and the large contraola for Lake, noted m our 
last, will probably have a tendency to check shipmenta 
thenoe, while present prioea are maintained in England; 

TO POBIBIOHMOim.VEll.ADBI.7BIA. 
PbllAdelphie And Raedlng KailroAd. from Sobarlkill llAren 
Lnmp end St., net, 81 60; Br.. Egg and Ch.. 81 66; Stovo, 8l 76 
Bbipplng at Pt R.. 30a, for oaa at PtiiL, 82 18 from Pt. Uaibon. 

MADCH CHITirB TO BLIZAnKTHPORT. 
L. V. Railroad from Maoob Obonk to Pliillipabnrgh.80 72 
O. R. K., N. J., Phllllntbnrgh to Kliaabotbiwrt. 1 06 
Shipping axpanaoa at Eliaabathport. 36 
Wharfage. 10 

Total.. 83 23 

MAUCH CHUNK TO POBT JORMaXON. 
L. V. R.R.. or L. A K. R.K. from M. (J. to Pbilliueb'g fO 72 
0. K. K.,of N. J.. PtaillipabarghtoPt. Johosun.... 106 
Shipping expeneet. 26 
Wharfage. 10 

Total. 83 a 
TO BOBOgKN 

I.. V. R. R., Mancb Chunk to Pbllllpaborgh. 73 
Morria A Kaaex R. R. PhllUpaborgh to Hoboken. 10* 
Shipping .. 26 
Wharfage. 10 

Total. 83 M 
TO SOUTH AMBOY. 

L. V. R. R... 
H. AD. R.R. » . i ' 
Qaih. A Am. R. li. } . 11 06 
Shipping Expantee. 

Total . 82 38 

PBNN HAVBK TO KI.TZABETH70BT. 
L. V. R R. Penn Karan to PhilUpaborgn. 0 84 
V. RR. of N. J. Philllpebargh to Eliaabethport... .. i 0* 
Bbipplng expenaea. 16 
Wharfage.   20 

Total . ■JS'm 

Foreign and Provincial Freight 

MarMi, ISn. 
tOrotg*. 
Newoaetleand Porta on True, per keel of 31 \-' 
LlTeri>oel,l per eent primage 

TO HXWTOBK. 
Provioeial. 
.  «..> U 

Ltowo. 8 60 
Oow Bear. ] 71 
Port CaMonia. 3 K 
LittleOlaoe Bag. 3 Of 

TO B04ITON. 
Svdnax . 3 0( 

I y»a^p . 3 Of 

:: :: ;; IS 
liittlaOlaoe Bar . 3M 

ToUl 1873 . 

Oori‘***’,>ondlng time In 1873 ; 

Br Delaware and Hudson Canal 
By Railroad, East. 

«• Weal . 
' •• Bontb. 

.22,3H1 
44A20 

AT PH1I.ADKLPHI*. 

March IA 
R. A. W. A. 
. - 4 00 
- - 4 00 
4 76 4 no 
4 40 4 16 
4 SO 4 so 
5 76 8 60 

•• 4 OOaiS 60 - — - 
•• 4 6'i'AS 60 - — - 
•• 4 «n®s fo - - — 
•• 4 •O'as 60 - — - — 
“ 4 00 - — — 
•• 6 60»- 00 6 35 - — 

Company Coal*. 

March, I87A 

Ik Btr. Gra. Eg. St<*. Obeel 
.4 26 4 26 4 46 4 fB 6 60 4 26 
ken.4 TO 4 70 4 TO 4 90 6 40 4 80 
Awken...4 60 4 70 480 606 660 480 
1.4 45 4 65 4 66 4 66 6 86 4 46 
. John’n 6 AS — 4 86 4 99 6 16 4 16 
. B OJ — 4 76 4 76 6 16 4 16 
•nt pointa aee “ Krelghta 
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bftTo been mtde of 60,000 lb. Ltke at 84} oanta, 

oaib, and 70a80 tons Eogliib 29|i80, SO daya. 

Lias.—Foreign Pig, tboogb quiet, is steadj; there 

bsTS been considerable receipts, bat part of the imports 

was sold acd reported prerionsly; 28S tons Spanish sold 

within a few days on prirate terms ; we quote Ordinary 

Foreign 0} eents gold. Mannfactnred is steady at pre- 

Tioas quotations. 

Sfsltsb.—Bemains firm, though there has been less 

business. Small sales Silesian have been made at 7|a7| 

eents gold. Domeatio 0 oents onrrenoy. 

BmL.—There is no new feature to note, stocks being 

light, and prices firm. 

Tnr.—Since the large business in Pig [noted In our 

last] the market has been quiet, and we hear of no sales; 

prices are nominallT firm as then quoted; say Straits 82} 

oents, Eugllsh 81|a82, an d Banoa 87}, aJl gold. Singa¬ 

pore Cables quote Tin 880 per picuL Plates are not 

active, but holders are very firm, and prices still gradually 

harden; sales bare been made of 1,600 bxs. Charcoal Tin, 

in lots, at 812; and 1,600 do. Charcoal Teme, 811 gold. 

Zivo.—Mosaelman Sheet is firm at previous quotations, 

lianganese black oxide 8} do. Gray 5} 

]IIlCTAL.n. 

Lxij>—Firm. W. B. Pig £28 10s.; other good branda 

£2210e.(B£28. 

Qmczsii.TiB—Steady at £13 V bottle. 

Spelter—Firm at £1410s.(3l£26. 
Tn—English steady ; Blocks and Ingots 147s., Bars 

143s., and Refined 149s, Foreign—Straits in moderate 

demand at 142s. 6d. on the spot. Banca 1408. 

Babiso Bbothzbs a Ce. 

Vivian Younger A Bond, under date of the 20tb, write 

as follows: 
The Metal Trade continues for the most part dull, and 

the influence ef the some canses which of late have 

combined to create so much xmcertainty, is still in op«ra- 

tion. 

Cofpxb—There has been no general or steady demand, 
even on a moderate scale, during the past week, and 
prices have given way 208.(^0s. per ton all round on 
Foreign descriptions, though at the close there is a trifle 
more steadiness. 

Xix—There has been rather an inactive market for 

Foreign sorts, and prices latterly have ruled rather 

easier, but the statistical position would still appear to 

be unassailable. Of straits 76 tons on spot sold at from 

145a. te 143s., with five tons at the close at 142s. fid.; 

16 tons, March delivery, and 10 tons February steamer, 

1488.; 15 tons BilUton, 142s., and 1408. fid. ex ship; and 

20 tons Biliitou, all June, ISSs. Small sales of Banca at 

there was a rapid increase, and the stock January 1,, 

1873, reaobed over 1,COO,000 bbls. 

Average monthly prices of Omde on the Creek of bar¬ 

rels of forty-three gallons; January 84.06, February 88.85, 
March <8.67i, April 88.66, May 83.95, June 84.10, July 

88‘75, August t8.42i, September 83.25, October 84.35, 

November 84.60, and December 8362}. The average 

price in 1878 was 88,75, against 84A0 for the previous 
year.—TOusotZZs Btrald. 

Kaw Yobs. Msreh IS, 18T8. 
IKON.—Doty: Asra, I to IH osoU Ib; tUilrosa, luoaau «ilM 

Us.; Boilarand HUM, oonU W ft ; tihoot. Bond. Hoop, and 
Boroll, IH to IV eonU V b: Pis.fiTlI ton; HolUbod ShMt,SoM. _ 
Wa:Ual*aniza<12V;HoraDCaat, a6:Sersp Wronsht, eSpnrtoD. 11,. n u v 
All Ism to por oont. Ao Bar Iron to paraioss daty than ss par 1145s.®145a. 6d. Euglisb haa been m better demandt 
esnt. adval. 

Pit, Bootch—Ooltniss y ton. 
Oartahsrria ... 
Olanrirnook. 
Bslinton. 

Pis. Aiiionuan, No. 1. 
HiSi Amarican, No. 3. 
Piy.Amarican, Koras.. 
Bar Hetinsd, KnclUDand Amanoao. 
Bar Bwsdaa. aaaorMd aisss 'gold .... 

St&r* 
ti M sSS 00 
-b60 00 
M OO — 
6S 00^'6 00 
SO OOtSl OO 
45 —848 00 
40 00^44 00 
—«no <0 

lao oo«ti30 00 
Wo-a Hrtcat, Oi*h. 

Bar. Hwadaa. IV to 6 z V 4 V 2 SO. A 6 >0 12 a K A 34. .IM 00 4160 00 
“ - - - Bar, Raflned. V to 2 in. rd. A so. 1 to S in. s V to 1 tn.IOT SOA — — 
Bar, Refined, fv to S by V...Sm 60 
Aar. Raftnad. 2)4 to 2H round 141)4 by K 4 5:16-IIS OOa- 
Largs Ronnds....116 e0$in 60 

with lair sales at 146s. for Ingots. 

Tin Plates—There is more inquiry for shipment 

(chiefly lor Ameries)* Makers are very firm st quota 

tions. 
Ibom—The position is uuohsnged. Many makera ask 

protective prices. 

Spxltsb—Still with small stocks values grow dearer. 

Leas—In better demand. Makars look fer a fhrther 

advanoe of 8e.(210s. 

hcroll. 
Orals and naif-round.... 
Band. 
HorMBbos. 
Uols, H to 1-16man..... 
Hoop. 
!4ailrod,_. 
hneat, KuMia, as to ataortinent (gold). 
Bbsot, HinalsA^U. and T. Uoinmoo. 
Bbset, D. an) T. ObareesI.•.. 
Hbset. Uair’d. list 8 psr csnt. dUeonnt. 
Kails, Bnylisb (Kold), A ton. 
Kails. Amsiioan. at Worksin Psnnsjlranla, ourrsney 43 OOB 66 00 

OUHHBK.—Duty; Pig, Bar, and Ingot, 6 ; sid Ooppsr t eenu 
AA; Manufactnrad, 46 psr osnu ad raL 

130 00 SIN' 00 
192. ABIS2 6) 
-wm 00 
-9127 60 

U2.609166 UO 
166 UU9180 CO 

9. as 
16 4t 16)4 

Sab FratBeiseo stock Morkea 

BT TELEQBAPH. 

New Yoex, March 12tb, 1878. 
We have advioes from the Ban Frandeoo Bto^ Board 

dated the 11th init. The market still conttnassiti down¬ 

ward oonrse, not an item on the list forming an exo^tion 
to the nniisual decline. 

hsrags. 
Ofown Point. 
Yaliow Jaakat. 
Ksntuolc, “Ifsi* IsBus". 
Uhollai'Potosi. 
Uould a Uuny ‘‘Asw lasno* 
Bslobar “Nsw Issns”.. 
Imporial. 
Rsymond 4 Ely. 
Msadow Valloy. 

March IL 
6134 
80 
« 
s 

66 

1034 

-tJ 

American Institute of Mining Engineers. 

OmCIAL BULLETIlf. 

-6)a9- 7)4 
-TV 4- 8)4 
_ —»- 
TO no 4 72 00 

AU Oa$k. 
~ 9- 42 
— 9— 45 
— 9-45 
— 9— 45 
28 9- 30 
— 9- 
UW'A- 

27 9— no 
— 9-Si 
27 9— 30 

Petroleum. 

ANNUAL STATEMENT OF THE PBODUOTION 

8I00E8, Ac. 

The production of America in 1872 and previona yeara 

compare as follows: 

Tota^roduct of Penn., Oil recion, 1872... .bbla.8,6S9,000 
Dd. IS^st Virginia, Ohio and Eentooky.825,00() 

Canada.63U,000 Do. 

Copper, New Bheathing. lb. 
Ooppsr BolM. 
I ;oppsr Brasisrs, 16os,and over. 
Copper Nails. .. 
Copper, UId Bbsstblng, 4c. mixed loU. 
Cooper. Old. for cbemioal purpoees, 14916 os.. 
Copper, American Ingot. 
Ooppar Rnziish Pig . 
Yellow Metal, New Shaathlng 4 Bronse. 
Yellow Metal Bolu.. 
Yellow Metal Nails.. 

LEAD.-Duty: Pig, 82 « 100 Es.; sId Lead. 11)4 oenss yph. 
Pipe and Bbeet. J34cents 8) E. 
GtJsna. 9100 Es. ®r *" 
Spanun (gold). 6 M 
(isrman, do. ..   6 46 
KngUah do...    6 60 
Bar.(net). 9 26 . 
Pipo.(not). - — 910 iO 
Bhsst. - — 910 80 

8TKEL.—Doty: Bart and tngoM, valued at Toente 9 E orni 
der, 2 icenU; or«r7 cents and not above 11,6 oenu 9 8 • over 1 
senu. SV oenU 9 E. and 10 9 cent ad *al.( store priooc. 
hngliab Cast (2d and Ut uualily) 9E. —IS 9—22 
tCnglisb Boring (2d and l»i quality). — 9149— 10)4 
Koglitb Blister (2d and latquaiilyi. 
Knglitb Machinery. 
English German (2d an Jletqaalily).. A .Jr........ UI...SSSW *• Mlrnyvk I I.Aiss/bn/«** 

to 
|6 so 
7 00 

Total prcduct in 1872.bbl6.7,394,000 

1871.bbls.6,638,000 I 1869.bbls. .3,965,000 
1870.6,6d5,000 | 18b8.8,944,388 

The daily average product in America in 1872 waa 

20,271 bbla., against 18,100 in 1871, and 17,900 in 1870. 

In Canada the yield ia eetimated at 630,000 bbls. for the 

year. In Weat Virginia and Ohio the product ia given at 

826,000 bbls. 
Shtpmenta in— 1872. 

To New York... .bbla. 1,957,954 
Cleveland.1,174,618 
Boaton.197,180 
Philadelphia.742,455 
PltUburgb.1,177,424 
Ciber Poinia.460,918 

1871. 
1,537,652 
1,727,833 

179,678 
476,119 

1,128,953 
409,976 

1870. 
1,824,922 
1,828,831 

169,868 
426,142 

1,133,884 
837,887 

Ajsikomsesittsitts to Jllcmbcra stud Agsocistteg. 

L All members and Associates who pay their does 

($13,) for eaoh current year, strictly in advance, will 

have sent to their address, regnlarly and weekly, the 

EBozNxxB»f(» AND MiNZKo JouBMAL, wbioh is the 

orjan of the Institute, and will contain the pro¬ 

ceedings and tranbactiona, and all important papers 

read before the Institute and all notices of meetings. 

Back numbers cannot, as a general rule, be sent 

Those members and assoeiatea who have not paid 

their dues for the current year, are requested to do so 

at onoe. Money may be sent in postal orders, obeolu 

or bank bills, to the Secretary, Thomas M. Dbowv, 

1123 Girard street, Philadelphia, Pa. 

II. It is expected that the more important papers, 

read before the Institute, and the debates thereon, 

will be published in annual or occasional volames 

to which those Members and Associates will be en¬ 

titled who have paid their dues. 

III. All authors of papers are requested to notify 

the Secretary in advanoe of the meetings, giving the 

snbject and length of their papers. Attention is 

also called, in this oonneotion, to Boles 12 and 13. 

rv. The ninth role has been amended, so that 

there will be hereafter three meetings a year, in 

February, May and October. 

Thomas M. Dbowv, Secretary. 

1123 Girard street, Philadelphia, Pa. 

Ainericon Bluier “Block Dioiuoad 
Amonuon, Uo*t, Tool do. 
Amerioon, Spring, do. 
Amoricon Mootiinory do. 
Amoncun (iorioon, do 

— ID**- 1« 
- 11)4 e- 14 
- 11X9- 12 
-9-llX 
-9- IT 
-9-11 
-9- UV 
- 8 9- - 

tin.—Duty: Pig, Bon, ood Block*. IS 9 eont. od vol.; Ploto 
ond BbosUoud Tain* Plotoo, 25 Muonl. t Eooltng 26. od vol. 

OdA « E. 
Bonco.. 
Btroit*. 
Bnglub. 

VLATBI. 
fair toOtod Itr'inds. Onlii. 

I. a Uborcool. 9 box.SIT 00 912 25 
L U GokO. 10 60 lOlO T6 
Uoke Torn®. 6 78 9 9 76 
Cborcool 'I'emn. 10 75 9ll 23 

BPELTEK-Outy: In Pigs, Bon A Plotoo, 
Plotoo. Kuroign.(gold).p. lUOIb. 
Plotoo, Domaotle.. ..P lb. 

ZINC—Duty : Pig or Block, $1.60 per 100 lb.; Hhoot 2'^u. per 
Shoot.. lb.—10X*11 E 

Total.bbl8.6,712,365 6,4t0,2l0 6,219,129 

1869.bbl».8,944.388 I 1887.bbla,2,96-1,366 
1868. 8,893,252 | 18&6. 2,800,000 

Average daily produot of the Pennsylvania Oil dietrict 

during the months indiooted: 

T’O MINING ENGINEERS AND MINE OPE- 
RATOUS IN OENKRAL i 

6TX 6- 
62 «37X 
81J4*- 

Curmtt) 
SU 12X914 rx 

11 60 hI2 75 
10 10 911 60 
12 76 913 aTX 

$1.60 p. 1001 bo. 
7 97X9 760 

6r;9- lOX 

1869. 1870. 1871, 187-2, 
January. ..bblB.10,192 12,624 15,477 16,286 
Fi-bruary- .9 967 11,917 14,h91 16 013 
Mai eh...... • .9,871 12,385 13.4''7 1.5,606 

Apiil. .11,067 12 974 13,308 16.8118 
May. ..10,153 14,165 13 987 18,845 
June. .11,334 14,817 14 806 17,749 
July. .11.6)7 16.9<'.9 17.201 18518 
Angnat. .12157 17,777 18,161 18,816 
Beptember... .12 045 19,489 17 648 16 661 
October. 20,158 10,068 14,3119 
NoV'mber... .18,317 18,012 16,651 23,275 
December... 15,214 16,703 22,054 

The nnderalgned bav® a good -ecocd-hand wire enbi®, 2,600 
feet long. 2 ineheo dUmeter, and weighing right pounds to tha 
foot—which tiiey «1U di>po®« i f cheap for cash—oomplate, or 
in lenKib® to suit tb® puiebiistr. 

For fnriher part.culara cai] on or addrera 
THE MiINTTKE COAL OO.. 

Oso. H. Platt, Mclotyr®, Lycoming Co., Penn. 
Eng’r. 4 0«d*1 8np't. mar 18-2t 

The annexed table givea the prodnetion of Penngyl- 

vania each year Blnce 1869 : 

LONDON METAL MARKET. 

Londcn, Feb. 21,1878 

CopFEB—Eogliah steady; Tongh Cake and Ingot 

£92 10a., best Selected £95, and Sheathing £101. Foreign 

—A fair bdolness. and Chih Bars £85a£87. 

laov—Firm. Weardale Steel Bails (Bessemer) £17, 

Plates £23, Piga £3 15e. No 1, £8 5a. Noa. 3 and 4, caah, 

Tndboe Bars £15 lOa., Hoops £16 10a., Plates £18 10., 

1859 .bble.87,0C0 
1«60. 600,000 
l861.2,118,000 
7862.S<'56 000 
l8(i8.2,6‘li,00i 
J«64.2,115,00) 
{865.2,497.000 
{866.8,597,000 

1867.bble.8 3470,000 
lr68.»,7l6,000 
1X69.4,215000 
1870 . 5,659,000 
1871 . 6.795.0 0 
1872 .6,639 000 

lyi^AYNARU ex van HKNBNULAIDU, 

Mining and Metallurgical Eng^ineeis, 

Experts in Iron, Analytical Cliemistt, 
94 Cltflr street. New York. 

Obo. W, MATNAan, bCHCTr.Ba Van RxifiiaKLaBB 

Total... .bbla.l5,840,000 

The greatly increased production of the year waa ao 

mnoh in cxeeaa of the conaumption that there waa a 

all f, o. b. on Tyne. Bails—American market qoiet; large increase in stock. In Pennsylvania, the increase 

nominal price£llt£ll 10a f. o. b. in Wales, 6 mos. Bootob was steady from Jannary to Jans lit, when the total wss 
Pig-GarUherrie and Coltneas 162a. fid., Glengamock over 1,000,000 bbla. In July and the four following months 

150a., Eglinton 189s., all No. 1, net, f. o. b. Qlaegow. there waa a deereaae, bnt In November and Deeembei 

Mass. Institute of Technology. 
Entrance EzamlDatlcns June 2 and 8. and Oct. 1 and 2. Per 

CaUlogue. 'eceut riitranoe exaininaiion paper', or.tiir b^r 
in ormatlon, apply to Pnor. SAMUEL KNELLAND, Bccretaiy, 
Uoatun, Mas-. mar. 1b ; At. 

-yiy^AA’l'Kli.—A flratclas' Colliery Engineer, who has had 
experli-nce In tha practicable inaaagement of bituml. 

Doua coa mlnea. 
Addreaa, wtth referencea. Box 1830, New Tork P. O. 

.4 ENGINEERING.” 
“ Tha leading Eaclneerlng Jonmal of the world," Indiapen- 

aabla to every Civil, Mining, or Mechanical Engineer, can now 
ba obtained poet-peld at $9 80 currency, by remitting Pott 
Ottce order to Nxw Toax OvnoB " EMaiNEEfiUHI.*' 62 
Broedwav. 
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Iron'Makins In Amarloa. ' 
When hobbjiaU penist in oonetnntly inflicting upon n« their pecnlier riewe, 

it is not nnlnir to bring np their prediotione nt timee when the coarse of erents 
hss tamed the tabiee oompletely sgsinst them. For the smosemeut of oar 
resders, we print the following extrsct from KoHir’s Iron and Steel Maoaftictorj 

in Great Britain in 1887 and 1868 : 

The United States of America are taming from importation of iron to the 
noannCaotare of this material. This is a Homewhat premature step, nnnatarally 
stimnlated by an unreasonable tariff of import duties. A conntry like America 
has more profitable channels for the development of its 'natural resources than 
the sinking of that large amount of aecamulated capital required for iron min¬ 
ing, and the slow returns which characterize this steady and conservative branch 
of industry. To cripple the whole effective power of that great nation whose 
characteristic element and mainspring of existence is rapidity of industrial pro¬ 
gress—to increase, and ev^n to double the price of iron and steel in snoli a 
country by artificial means—must be considered the height of political insauity. 
The protective tariff will create a parasitic industry in localities unsuited tor its 
dev^pment; it will create a vested interest in these sickly glass-house plants 
which cannot now, and which will not in future, maintain themselves unprotect¬ 
ed and in a natural state of sflCairs ; and the end of it will sooner or lat'-r be such 
a commercial and industrial calamity as will astonish even our strong-nerved 
eonsios across the Atlsntio. 

The condition of England to-day, where overstrained production and abnor¬ 
mally low wages have wrought their proper effects npon the iron industry of 
that conntry, is a criticism upon these views, the strength of which we cannot 
increase by any words. But there is one mistake which Mr. Kohm made, in 
eommon with many others who write in that strain. He overlooked the fact 
that the mannfactnre of iron is a necessity to every great nation. Whether we 
have war or peace, the production of oar own iron is a vital necessity of life, for 
that metal now enters into nearly all forms of modern existence. The enconr- 

agement of iron smelting is a principle which is in some respects apart from all 
considerations of free trade. It is dne to the nation as uu indnslry necessary to 

national life. 
Bat, in other respects, the condition of the iron manafactaro in Great Britain 

to-day is a sufflcieiit proof of the fallacy of these extreme views. Were the whole 
world, or even all America only, dependent npon that country for its iron, where 
would prices be now 7 It cannot be doubted that, instead of selling at 160 shil¬ 
lings and upward, as it did last fall in England, the advance would have been 
mneb greater, and the British people would have been common sufferers with 
Amerioans. Iron rose in both continents, but the two and a halt million tons 
made here, and the facilities afforded by an established business for rapid in¬ 
crease of make, acted like a brake upon the headlong course of quotations. The 
iron business of the United States, so much maligned by our British cousins, 
has at length stood them in good stead. Without it, the world would very 
probably have witnessed that frightful calamity which Mr. Eohn predicted as a 

oonsequenoe of it. 

Increase of Iron Worka in 1872. 
The increcuM in fnmaoes is divided among the States as follows : 

a. , Fnmaoes Fnrnaces R. Mills R. Mills Total New 
Di&ie. Bnilt. Projected. Built. Projected. Works. 

Pennsylvania .... .48 11 16 6 79 
Ohio. . IS 6 7 4 30 
West Virginia- . 1 1 2 
Indiana. . 4 i 2 i 8 
Illinois. . 3 4 7 
Missonri. . 6 2 1 9 
Tennessea. . 6 2 1 8 
Wisconsin. . 8 i 9 
Michigan- . 6 6 i 12 
MasMaobasetts.... . 1 1 2 
New York. . 4 i 2 7 
Vermont. 1 1 
Connecticut. . 2 2 
Now Jersey. . 1 1 
Georgia. . 2 7 9 
Alabama. . 2 i 3 
North Carolina... . 1 4 6 

Total.... .107 39 36 12 194 

The Danke Ruddier In England. 

An English company, wishing to try the Danks puddler, without going to the 
expense of a full plant, pat np the furnace without the squeezer, though in 
ordinary operations the latter forms a necessary part of the plant. The ball is 
out into small pieces as soon as it is puddled, and shingled under an ordinary 
steam hammer. As ten ewts. per heat can be worked, and seven or eight heats 
per day may be got, the rapidity of taming ont the iron affords a great gain, 
seeing that the machine only requires the same number of men to work it as 
does fhe ordinary hand-paddling furnace. Besides the increase in the ontpnt, 
there is also a considerable saving in the quantity of coal used, and the puddled 

iron is said to be more free from phosphorus than when the iron is manipulated 
by hand. Contrary to their nsnal custom, the workmen will not oppose the in¬ 
troduction of this invention, but seem to approve of it, as by its nse their labor 
will be so much lightened. 

But not all of the meofaanioal puddling in England is so snooessfal. Messrs. 
Bolckow, Yauohax a Co, of Middlesborougb, Eng., who use the Danks pnddler 
and employ one man and a boy to each machine, make, on the average, twenty- 
seven hundred weight of paddled' iron to each fornaoe. The same firm have 

recently been experimenting ^tb a naebise, the “Meaelaas,** oonstraoUd 
somewhat on the Danks principle, but it only made twefity-six cwt. in five 
heats, with eight bands employed. 

Silver-LesA Works near 8t. Louis. 
One of the best establishments in the East fur the treatment of lead and silver 

ores is that of the St. Lonis Smelting and Refining Company at Cheltenham, 
near St. Lonis. The ores are brongbt from Utah, Colorado and other districts 
by rail, witbont transhipment. Their average yield is about 75 ozs. silver, 40 
per cent, lead, 23 silica, 10 moistnre and 8 carbonic acid, the remainder being 
principally lime and iron oxide. This is charged with mill cinder in a shaft fur¬ 
nace and smelled with coke. The furnace treats about twenty tons daily. It is 
15 feet high from the tuyeres to the chargiug door and feet in diameter. 
There are three tuyeres of 11 iueb diameter, air being furnished by a Stnrtevant 
fan at about i ponnd pressure. Toe engine is of 25 horse power. A roasting fnr- 
uace, and another for Insiun, are under constrnction, which, when finished, will 
about doable the capacity of the works. In the treatment for silver the 
rich lead is cnpelled at once. Poor lead is desilvered by zinc in a battery of 
three 121 bin kettles, the z<no being added in three charges. Fractional extrac¬ 
tion, by which any gold present is concentrated in the first scam taken off, is 
nsed whenever the lead contains that metal. After melting down the zinc the 
bath is stirred for one half hour, and then rests about three hours. The poor 
lead is drawn off by a tap in the bottom of each kettle, and runs to a reverbera¬ 
tory lurnaoe, where it is refined. 

Effect of Magnetisation on the Dimenaions of Iron and Steel 
Bare. 

Dr. Mayer, of the Stevens Institute, has made experiments on the change in 
dimensions of bars of steel and iron by magnetisation. These experiments were 
performed with great care, by the aid of apparatus capable of detecting and 
measuring with precision a variation in length of one two-huudred-thousandth 
of an inch. By means of this apparatus, be tound that iron bars were elongated 
when a current of electricity was passed around them ; when the current was 
interrupted, the bar shorteued somewhat, bat never again regained its origiual 
length. With annealed steel bars the result was the same ; but with tempered 
steel, the results were altogether different. On passing the current around these 
they contracted, and on interrupting the current they contracted still farther. 
He also made some experiments to determine whether there was any change in 
volume in a hollow cylinder of iron when it was magnetised. For this purpose 

a hollow cylinder, closed water-tight with the exception of an opening in the 
upper cup, into which a glass tube with a Hue bore was fixed, was filled with 
water so that the water stood in the glass tube some distance above the top of 
the oap. On passing a current of electricRy around the cylinder, the water sunk 
in the tube, showing that the capacity of the cylinder was increased. Other ex¬ 
periments showed that when a bar of iron was muguetised, ati increase of tem¬ 
perature took place. This was beautifully shown by the above experiment, 
when oontact was made and broken a number of times : the water in the cylin¬ 
der was so heated that it overflowed the top of the glass tube. 

An Instruotive Story. 
Not very long ago a small lot (half a car-load) of copper matte, eontainiug 

gold and'vilver, was sent to this city from one of the western mining district^, 
and offered at first to Mr. Robkbtson, the New York agent of the Royal Prnssian 
and Saxon Smelting Works, for shipment abroad. But the owner of the matte 
was dissatisfied with the regular tariff of those estublishmeDt-s, aud, being sure 
that he could do much better at Swansea, shipped the lot to that place. We 
have not had the pleasure of inspectiug this gentleman's balance-sheet; but it 
will interest him to learn that his matte was treated in Germany after all, being 
shipped thither by the Swansea Works, in accordance with what is at jireseut 
their regular “method of treatment" for such materials. As the tariffs of the 
German works are official and impartial to all comers, it is not easy to see what 
is gained by sending cargoes to Hamburg via Swansea. 

Tbe safety catch of M. Libottk, which has lonnd a wide application at tiio 
collieries of Belgium and tbe North of France, has lately again proved its value 

at the colliery of “Conception,” near Mont-snr-Marchionne, when the pit rope 
broke when drawing up the cage loaded with four tubs of coal. Tbe catch or 
parachute acted instantly, and forced its claws in the gnicling beams 1*5 centi¬ 
metres deep, and after sliding downwards i metre, brought tbe cage to a stand¬ 
still, and kept suspended ^a weight of 5,410 kilogrammes, or 5i tons, viz., tbe 
cage 1,700 kilegrammes, 4 loaded tubs 1,660 kilogrammes, and 250 metres of 
wire rope 1,750 kilogrammes. This apparatus merits its reputation aud acts 
well, when the rope breaks winding up, but is not reliable when going down. 

A suit for damages (bat involves soma $200,000 has been commenced by one 
of the most prominent Pennsylvania iron firms against the proprietors of an 
iron mine, for breach of contract. The plaintiffs aver and allege that the de¬ 

fendants have violated the provisions of the contract, alleging that the ore is not 
equal in yield to the best No. 1 Lake Superior specular ore (Jackson Iron Com¬ 
pany's ore excepted), whereby the complainants allege they have snstained a 
loss of $211,327.50. They also allege that 2,253 tons of the ore has not yet been 
delivered, showing a farther loss of $14,087, or an aggregate injury in dollars 
and cents of $225,411.60. 
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PUBLISHERS’ ANNOUNCEMENT. - - 

Mb. HrtWEWWaliift, MMte ndtAblS poSSftsd 
Isst week, has been experimenting with the Wyoming coal, and finds that a good 
coke can be produced firom it. His furnace, which was merely experimental, took 
a half ton charge and the product was of good quality. Financially, we belieTe, 
the results were not very favorable, though they were not at all indicative of the 
inability of Utah to provide her own shaft furnace fiieL On the con¬ 
trary, with a larger plant the results might easily be very favorable, 
for the cost of the Utah made coke is a little less than that of the 
article brought from the east The interesting point in these trials is the sno- 
cessful coking of a fuel that is looked upon as an undoubted lignite, though a 
lignite of high grade We trust that Mr. Enoslminn will publish such particu¬ 
lars of his experiments as will make these interesting trials conduce to our knowl- 

- « T ^ j „ tt.. fk. ®dge of western fuels. To the west the production of good coke from its fueL Taa EvaiKEXBnia akd Mmiia Joueval a projected ti» tKe xrUent furthering the oett » r- e *''*** »>» 

interesU ef the Engineering and Mining puhUc, bg giving wide dreulation to original special even in an experimental way, is a fact fraught with the greatest possibilities. 
oonlribnlione from the pent of the ablest »»«i» in the prtifettiont. The careful iUsulrotion if new 

maohinery and engineering structures, together with a summary of mining newt and market 

reports, will form a prominent feature of the publieation. It !■ the Organ o( the American 
InsUtate of Mining Engineera, and ie regularly received and read by ail the members and auo- 

Mr. E. SxEiOERof 22 Frankfort street, New York, proposes to print a catalogue 
of original American publications on all subjects, for foreign distribution ; the in- 

eiatee of that Urge and sowerful society, the only one of the kind in this country. It la there- ^0^0^ ^ pi^ce in the hands of foreign libraries, collectors and booksellers, 
fore the beat medium for advertiaing all Unda of machinery, tools and materials need by r* ui-,- . lore luo ovn mou uia i a j ^ Complete catalogue of Amencan publications, including translations, but ex- 

engineera or their employees. , ^ a v o* 
3ni^airrxoa-»A oer annum .« advance; 50 for six Honths. eluding reprmts. TVIr. Steioeb 18 a book publisher, and. of course, does this as $9 50 for six Vonths. 

homnuxtum—The rates are as follows: Inside pages, a5 •■entsper line each insertion , the I a commercial undertaking, but his task is one that has in it a higher element 
" ' than mere commercial profit. It will undoubtedly be of great benefit both to 

.American authors and to foreigners, and this benefit will increase with the 

outside or last page, 40 cenfa per line. Payment required in advance. man mere commercial pront. 11 win unaoUDieuiy Oe of great benefit both to 

Nrwbokalsrs will be supplied through the agency of the Amkbican News Cokvant. So. 121 American anthors and to foreigners, and this benefit will increase with the 

Nassau Ureei, Sew York OUy. ^ j « growth of investigation and original research in all branches of studv. in this 
GOHtetS'Hict.Tioveof all kinds should be addressed to the Secretary. The safest method of transmitting tt 1 iv j x.,- l x • ix- , 

money is by checks or Post-offles orders, made payabU to the order of William Ventz, Cor- country. He asks authors and publishers to assist him by forwarding lists of 
rtspondenee and general oommunieations of a character suited to the objects of Tbs Enoineemno their works. From these he will form a descriptive catalogue. He has already 
Aim Mihibo Jousbal will always be welcome. 

The Postage on The EBOntEEUBa abd Mihibo Joubval m fioenly e«n<t a year, j»aya6;« ijuar. 

terky in advance, at the office where recoined. 

THE SCIENTIFIC PUBLISHING COMPANY, 
WILLIAM VENTZ. Smeitary. 

27 Park Place, 

distinguished himself by publishing, for distribution here, lists of foreign works 
in all departments, and, whoever desires to pursue any study whatever, can ob¬ 
tain from him excellout guides to the existing literature upon that study. 

P. O. Box 4404. 
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The American IneUtute of Mining Eegl- I.aglilmate tuning ... 

John Torrey. 

The National Academy of Sciences, so recently called to mourn the lou of 
^ ^ raiK r'lace, i professor Coffin, now suffers, in the death of Professor John Tobbgx. another 

NEW YORK CITY. | loss, not less profound. In this case, also, as in the former case, it is not a 
narrow, professional circle only which feels the blow, but a wide and sympatlietio 
public of co-laborers, pupils, friends and admirers. The maxim, De mortuis nil 

. nisi bonum, loses its significance when applied to one, of whom nothing but 

ffrcV^/M^^"tUm““ good was spoken while he Uved. Professor Tobbet’s death wiU make audible. 
Iron and Htael Bara. 168 but it cannot make more favorable, the judgment of him which all who knew 

ditobi'^'b:^*. entertained, and those most profoundly who knew him best No doubt 
be American Institute ot Mining Engl- such early and constant friends as Gbat and Henbt will speak worthily ol bis 

The American IneUtute of Mining Eegl- xTe Monnu’J'‘?rMe8Vfir'conner^ 170 recognition of his public and scientific career, and in expre.s8ion of our personal 
AdVw'%VmVn\VV.“.V."\V.V.V.V.:V^ MinihoHoiwabt; . esteem and love. 

lei 5:5JerfiSmBV!:^ 173 PtofeAsor ,JouN Tobbet, M. D.. LL. D., was born in this city in 179$. and 
The Dauki Puddler in England. 16« after leaving school attended the lectures of the New York College of Physicians 

and Surgeons, receiving his medical diploma in 1818. In 1824 he'was apjiointed 
Professor of Chemistry, Geology and iiineralogy in the Military Acsidemy of 
West Point In 1827 the College of Physicians and Surgeons in ihig city induced 
him to accept their Professorship of Chemistry and Bot.any, which chair be oc- 

JohnTorrey.’,'.*!".!!!.'.”.’!.'!!.’.’.”.!!.’.*.’!!!.” 169 virtues and his fame. But we venture nevertheless our humbler tribute, in 

The American Institute of Mining Engineers. 

We omit this week the instalment of the detailed report of the Boston meet¬ 
ing. The papers we publish are suffloient tor one week. Meanwhile we call cupied with great success until 1855. In 1830 he also became Professor of 
attention to the following note from Professor Silliman making some impor- Chemistry and Natural History in the College of New Jersey at Princeton, and 
tant corrections • relinquished it in 1853 when he was appointed by the Government Chief 

“ In the rendering of my remarks at the Boston meeting given in the Journal Assayer in the United States Assay Oflice at New York. To the duties of this 

March 11th, I find that in the discussion following the paper of Mr. position he added those of Professor and Trustee, in Columbia College. His first 
Enoclmann, I am made to say (p. 148, top of second colnmn) I collected a large work was a catalogue of the plants to be found in a radius of thirty miles around 
number of fosails and submitted them to Mr. Daw.son and Professor Temnet, Y^rk published in 1819, 'Jhe following is a list of his later works : Flora 
whereas I obtained a sma^I number of supposed zoophites and submitted them of the Northern and Middle Stales, 1824. Compendium of the foregoing work, 
to Mr Dawson and Professor Dana. ^^VP^raceiu of North America, 1830. Flwa of the Stale of New York, 2 

“ Again on p 152 my remarks should apply to the Ophir Dvtlricl, East IManical Repiyrls of the Varmts Land ExpUning ExpedUions of 
Canyon and not to LMe (MlonvoofA, as quoted. ^niled Stales from 1822 to 1858. Appendix to Dr. John Lnulley’s Introduction 

^ ' to Tiolany, 1831. He also edited, with Dr. Asa Gray, tlio Flora of North America. 
■ In 1800 Prof. Tokbey presented to Columbia College, of which institiitiou ho had 

The ore report of the Utah Central railroad, the line which connects Salt Lake ^tuig been a trustee, his extensive and valuable herbarium and his entire botani- 
City with the Union Pacific, was for January: Import, 70 tons ore ; export, library. Although of advanced ago, Prof, Tobbey was up to witbiu a few 
1,049 tons ore ; 330 tons refined lead and 290 tons “bullion”—a total of 1,669 weeks of his death, quite active, and, in ad.lition (o bis many duties as a scien- 
tons taken from the Territory. The report for February is as follows. Import, man, added those of Treasurer to the New \ork Society ol ILo Ciucinaati. 
bullion 60 tons ; export, ore 318J tons, lead 50 tons, bullion 1.59 tons. Little 1 is the brief summary of his long ami busy, though quiet life. If we add 
is doing and business is quite stagnant. ! that he died on Monday evening, March 10, of pneumonia, we complete the 

record. The published woiks we have emiineraled arc so many monuments of 
_ ! re<!Oguized throughout the scientific world. His name and that of Lis 

We commend to our readers the paper of Mr. Heinbich on the Mid-Lothian j colleague, Dr. Gbay, rise into view, like the twin peaks of the Rocky Mountains 
colliery, read at the Boston meeting of the Institute, and published lids week that be.ar witnes-s to the eminence of these mo.st illiistriousof American botanists, 
in our colnmns. The simplicity and boldness of the methods employ d in tbi.s But as one who views trorn afar the di-tant heights of Tobbey’s Peak against the 
three years’ hand-to hand under-ground fight with fire will attract the attention | sky, gains no conception, from that view, of the flowers, running streams, cool 
of mining engineers ; and the details of the struggle cannot fail to arouse even , shadowy glades and sweet snrjitises of beiuty that cluster below the sublime 
through the business-like narrative of Mr. Heinrich, a thrill of excitement io summit, so the celebrity of the scientist is an incomplete and barren aspect, 
the most callous breast. The romance of the story need not, however, obscure without the nearer knowledge of the honor, gentleness, enthusiasm, unaffected 
its great professional interest or its commercial importance. The Richmond piety, that blossomed and were musical in the man. 

coal fields, so long cursed with spontaneons fires, may, it is evident, be worked 
sncoessfally in spite of all diffloalties, and this is a fact worth knowing. 

His l>ooks retain for us the fruits of his stndy and research. The pure and 
noble example of his life is an additional volume—^and the best of alL 
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Locitimate Minins. P*rt of the proapector, is enough to p»j for n] ** highfy-oharged” ontorop In the 

We heT# before ns e pemphlet,* containing a good deal of interesting infor¬ 
mation abont Colorado, oonreyed in a pleasant style, and arranged in eon- 
eenlent form for reference. The deseriptire list of mines comprises brief notices 
of the leading reins in the different districts. There is a noteworthy absence of 
eneh records of actoal cost of working, etc., as would permit exact estimates of 

’ profit; and we notice in Mr. Old’s prophecies a considerable tint of rose. The 
book shows the marks, Lowerer, of a consoientions endearor to aroid exaggera¬ 
tion. Its weakest point is its “ science.” The author’s experience as a mining 
eaptfia is known ; his ignorance of geology and mineralogy need not hare been 
known if be bad not laboriously exposed it in these pages. On page 11, be sets 

down as the first pre-reqnisite to successful mining, “that the preTailing geo¬ 
logical formation of the district or mountain where the mine or mines to be 
opened are sitiuted sbonld be plntonio, and of the class of rocks l:no»u l>y geo¬ 
logists as mineral-bearing.” The laat of these reqnirementa is not rery severe ; 
any class of rocks that bears “ mineral” is known to geologists as mineral-bear¬ 
ing ; and there is scarcely any formation that has not somewhere been found 
productive in useful minerals, from the latest alluvium back to the oldest gneiss. 
What is necessary as a basis for legitimate mining is not a formation known in 
general to geologists as this or that, but one known in particular to mining 
engineers as carrying valuable deposits in the special locality under examination. 
As to the demand that the prevailing formation shall be plntouic, it is fortunate 
for Mr. Old’s investments, however it may be for his reputation as a geologist, 
that he does not know what he is talking abont. The so-called granite of Colo¬ 
rado is not plutonic, but sedimentary—not an igneous granite, but a stratified 
gneiss. The deposits of Utah are mainly in limestone ; the magnificent veins 
of Piocbe district, Nevada, which produced last year more treasure than the 
whole Territory of Colorado, are in stratified qoartxite; the California gold 
mines are in elates. Against these instances, Mr. Old may put the Comstock, 
in Nevada, which has plntonio rock on one wall at least But the Comstock has 
no companion in its peculiar vein-structure, any more than in extent and 

Tslns. 

Bnt the second pre-rrqnisite of successful mining is declared to be “ that the 
outcrop should unmistakably indicate the near existence of a lode, and be so 
strong, the quartz being more or less stained with metallic oxyds, as to give un¬ 
questioned evidence of strength with depth." This kind of evidence is well 
named. It is good only while it is unquestioned. The minute you question it, 
it disappears, and yon get a much better kind of evidence, namely, the resulu 
of exploration. Mr. Old is not wrong in attributing some significance to the 
size and appearance of an outcrop ; but bo is quite wrong in asserting that these 
indications are necessary to successful mining, or that they have anything to do 
with mining proper. They serve merely to guide explorations, before mining 
really begins. The absence of an explicit declaration that mining operations on 
a comprehensive plan should never be commenced until thorough exploration 
has exposed actual reserves of ore, is a curious feature of this discussion. The 

author only stipulates for a plutonic, mineral-bearing formation, a well-stained 
outcrop and a location sufficiently accessible, and says : “ After being satisfied 

the three requirements noted have been complied with, it will have to be 
determined what the plan of opening with a view to extensive future working 
shall be.” Hereupon follow wise directions abont surveys, maps and other pre¬ 
parations. Colorado companies know this road by heart; it is called the road 
to ruin. All Mr. Old’s elaborate disquisition would not secure a mining enter¬ 
prise against complete disaster. The essential point is barely hinted in a single 
paragraph, where it is declared “gratifying as well as necessary, to be assured” 
of twenty things in the way of gouges, slickensides, feeders, northeast and south¬ 
west courses, not one of which is essential to'Buccessfubmining, “and lastly, 

that the ore mined (besides possessing other requisite characteristics) is not of 
so low a grade as to be profitless for working." This is just what people are 
always ascertaining lastly, and what they ought to find out first. 

Now the object of our criticism is not to ridicule Mr. Old, whom we esteem 

personally, as one who knows better than he writes. Bnt we fear that the in¬ 
tention of such Btateu;ent8 as be has made is to assist the sale in England of un¬ 
developed properties—the payment of large sums for mines without known and 
measured reserves. This we have always discouraged, and always shall dis¬ 
courage. The more harm we can do to that kind of business, the better it will 
be for Colorado. If Mr. Old wishes to demonstrate bis knowledge of the Ter¬ 
ritory and his desire to be perfectly fair in presenting its claims upon capitalists, 
let him leave out of his otherwise excellent pamphlet the ridiculoui chapter on 
“legitimate mining,” and insert iu its place the following perfectly simple, true 
and easily proved propositions—not more applicable to Colorado than to every 

other district west of the Missouri River : 

1. No property should be called “developed” that does not present measured 
(not estimated) reserves of ore, of reasonably ascertained value. 

1. A property not developed has merely a speculative value, and tbe pnr- 

ohasa of it is a mere speoulation, justified only when tbe risk is smalL A thou¬ 
sand dollars, for instance, represeuting good wages for a summer’s work on tbe 

* CoLOUADo, United States, America: Its Mineral and other Resources. Including a 
Desoriptiee List of a Largs Number of the Principal Mines ; Advantages of Soft and 
Oimats ; BaOuDay System ; Journey from England, etc., etc. By R. O. Old. London: 
Published under the Auspioes of the British and Colorado Mining Bureau, 1872. 

most plntonio of formations. 

3. A developed property should be valued in this way. The mine, buildings, 
machinery, and floating capital, taken together, may be considered as worth 
three times tbe annual net profits. In other words, the enterprise sbonld pay 
at least 33i per cent, annually on its whole capitalized velne. This is a low 
estimate. In tbe San Francisco stock market, a stock is usually required tr 
pay from 40 to 50 percent, in order to maintain itself at par. The reason is 
three-fold. First, the risk of mining is great, at the best. Secondly, a mine la 
steadily consuming its own resources, and must therefore pay an interesf suf¬ 
ficient to extinguish the eapitsL Thirdly, the rate of inteiest paid by savings- 
banks is twelve per cent., and three or four times as much from mining invest¬ 
ments is to be naturally expected, in accordance with tbe universal practice in 
financial communities of all countries. It is true that English investors get 
three and four per cent, only, at home, from tbe safest investments ; but it is 
what money brings in tbe West that determines tbe price to be paid for mines. 
Tbe stockholders of the Emma, who were so much pleased at tbe promise of li 
per cent, monthly, did not reflect that they could hav^ loaned money at that 
rate in Salt Lake City or in San Francisco, on ample security. 

These warnings we have repeatedly given, and shall continue to give. If 
English investors continue to disregard them, and to pay out huge sums for 
properties, franchises, processes, and what not, which, even if they were all that 
they are represented to be, would not be worth the money that is given for 
them, it must be for one of two reasons. Either in all cases, as, to our know¬ 
ledge in some cases, the promoters of English companies are personally so in¬ 
terested in the purchase that they cannot afford to be enlightened, or else, it is 
necessary that our warnings should be repeated by English lips, that tbe sus¬ 
picion of interested motives should be removed from them. If that is tbe 
trouble, we appeal to Mr. Old to epeak out on tbe subject, and to tell what he 

knows. It will not hurt Colorado to stop tbe wild-cat bnainees. That territory 
has good mines enough ; and there Is no difficulty in finding such as will be 
sold on reasonable terms—by which we mean, a small payment down, and 
plenty of time to work tbe mine before consummating tbe purchase. After a 
few more heavy schemes for sales at huge figures have tumbled to pieces, tbe 
real miners of Colorado, who would like some help in actual mining operations, 
and who are not for ever dreaming of selling out and leaving tbe territory, will 
have their turn. Meanwhile, to persons who think of investing there, we would 
say, take Mr. Old, or some other intelligent and perfectly disinterested expeit, 
acquainted with the country, and spend a month or two in a personal examina¬ 
tion of the territory. If possible, live there a whole serson, and “ get the hang” 
of things. We feel sure you will invest before yon leave, and we know that if 
you do, you will get more for your money than if you took stock in a big con- 
oern. Of every State and Territory on the Pacific slope, we might with equal 
sincerity, say tbe same thing. Colorado has served as a text; tbe sermon is for 
all sinners. And the worst of the lot, just now, are not in Colorado, but in 
Utah. 

The Monnier Prooees for Oopper. 

, rVAFOBATlOK AND CBTSTALLIZATIOir. 

(Concluded., 

Thz liquor from the llxiviators now contains all the metals of the ore, which 
are capable of forming soluble sulphates, except a portion of the iron : that is 
to say, the sulphate of copper is now in solution ; also the sulphate of soda 
(which was mixed with tbe ore before calcining). Tbe liquor is now run into 
brick crjstaltizers, where it is left for a few days, during which time most of the 
sulphate of soda crystallizes. The mother liquor is then drawn off, the sulphate 
of soda, obtained by crystallization, centaining abont 66 per cent, of water, is 

removed, and by exposure to the air loses its water of crystallization, 
thus greatly reducing the amount of water to bo evaporated by heat 

Tbe sulphate of soda thus recovered is used over again in the calcination of 
fresh ore. 

It is impossible, by crystallization, to obtain a complete separation of tbe 
sulphate of soda from tbe sulphate of copper ; so tbe crystallization Is arrested 
by tbe removal of the mother liquor before the crystallization of the mixture of 
the two sulphates commences. The mother liquor now containing tbe remain¬ 
ing soda, and all tbe sulphate of copper, is diminished in volume 30 per cent, by 
the crystallization of tbe soda iu the previous operation. To obtain tbe salts, 
the liquor is evaporated in a reveiberatory furnace, in the hearth of which rests 
a wooden trough, 50 feet long, 7 feet wide, and 14 feet deep, lined with lead, 
having a thickness equivalent to 10 lbs. ot metal to each square foot. The two 

I long sides are inclosed by an eight-inch brick wall to the level of the trough, n 
pan, from which springs a low brick arch, well braced. The ends of tbe trough 
are inclined from the bottom outward at an angle of 35 deg. The arch is 
perforated with three working doors, also inclined, and the projecting ends and 

' openings in tbe arch are closed by movable covers. At one end, and on the 
i side of the trough is the fire box, communicating by a large flue with the free 
I space over the trough, and thus by the exhaust pan with the smoke stack. Tbe 
I products of combustion from this fire box, and also tbe hot geses from tbe 
1 calcining and reducing furnaces (these furnaces being connected by a flat with 

the fire box), pass over the liquor in the pan, which is kept full to protect the 
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laid from fuioa, and also to oompal thebot air to traTal as oloaely to the aarface The oopper remaining in the tank ia well waahed with freah water. ,Th6 
of the liqnov as possible.* .. washing liquor is used in the liziTiation of calcined ore. The copper is t)ien 

As the eraporation proceeds, the snlphate of copper precipitates, and also the pressed into blocks to prsTent its being carried away by the draft, or by the 
remainder of the soda, as anhydrons sulphate of soda; thus by keeping a blast of the sm'elting fnmace, and Is ready for amelting into ingots. The 
^Veam of llqnor constantly running into the evaporator, a corresponding smelting into ingots is made in the usual way, either in the reverberatory 

quantity of sulphates precipitates at the bottom of the trough, and is easily furnace or in the blast furnace. 
removed through the inclined ends and openings in the side of the aroh.t The cost of treating 50 tons (1 tons2,352 lbs.) of sulphuret ore, containing 

We shall now proceed to the succeeding step for the reduction of the oopper five per cent oopper, per week in one furnaee, is given in the following 

and its separation from the sulphate of soda. table: 

ncDncTioir. ^ crusher 
The sulphates of copper and soda are mixed with about an equal volume of g mufld furnace, 

charcoal, or stoneooal, and heated gradually in a re'^rberatory furnace. At first q men for lixiviation. 
a small quantity of the mixture is introduced into the furnacej when it com- 2 men for evaporation and erystaUisatien. 

mences to dry, another quantity is added, and so on until the hearth or sole of ® 

the fnmace.is covered to the depth of about 8 inches. _ 
By small additions at a time, of the mixture, the sulphates are prevented from 16 menXS days.96 

running out of the furnace, which will infallibly take place if the whole is intro* Sunday work.11 
duoed at once, on account of the property these snlphates possess of melting in ~ ^ 

their own waters of crystallization when first heated. Engineer.7 ‘‘ 8 81 
As soon as the fluidity oommenoes, sulphurons aeid is evolved, and increases Foreman . 7 •• 8 60 . 24 60  $162 80 

in amonnt as the mixtnre is gradually heated to redness, at which temperature Fuxz.. 
it is kept until the sulphurous acid ceases to evolve. When all the sulphate of Engine .. .11 

16 menX6 days.96 
Sunday work.11 

Engineer. 7 

Engine. .U 

107 days at $1.$107 

24 60 .$162 80 

copper is decomposed, the sulphate of soda remains nndecomposed. To asoer- 5 V and evap ration... 94 j . 
. ■ 1C .. 1 u . » ■ j, 1 11 r XI. V . 1 Reduction . 4 —244 cords wood at $2 . 49 00 
tain if all the snlphate of copper is decomposed, a small quantity of the heated 
mixtnre is agitated in a cop with fresh water, and the liquor tested for oopper. 
If oopper is found, the heating must be continued till, by testing, it is found 

Wear and tear and sundries, at $1 per ton of ore. 60 00 

_ . . $261 60 
that no more oopper is soluble in water. Then the charge is taken out of the Smelting into ingot—5,.500 lbs. ingot oopper at 1 cent per Ib. 55 00 
furnace, and another charge iotrodnced, and heated in the same manner as . - 

Prodnot—5,500 lbs. copperzKtotal cost of extraction.$806 60 

‘ The calcined mixture, when cold, is put on a sieve immersed in a water tank ; Note “In this table a ices of 110 lb. of oopper to the ton of ore is aUowad, or 

after a few hours rest the sieve is gently moved up and down, the copper (a ® per cent ; whereas, in actual working on a large scale, the loss ha. 

mixtnre of red oxide and metallic copper, uccording as the flame was more or ® cent on y (see etter of Messrs. Watsox A 

less reducing) readily separates from the coal, to which it adhered, and falls to . . . 
the bottom of the tank. The sulphate of soda, which has not been affected by 

this calcination, dissolves in the water; the solution, after the copper has kavrnfaTarg^rfor pS\o"T6%mel3^ 
settled, is ran into the crystallizers. As the soda in this represents that part the treatment of 3 per cent, ore requires 12 days’ labor, and 24 cords of 
remaining of the first quantity used for the calcination of the ore, it follows wood less per week ; whereas, 10 per cent, ore requires 24 days’ labor, and 
that, except a trifling loss, the full amount of soda is recovered, and used again cords ot wood more per week than the 5 per cent ore, as estimated 

j ■ r XU r • x- « 1 above, and again for the calcination of ores. I ___ 
The charcoal, or stonecoal, remains on the sieve, and is used again, with a ' Table, giving tbe cost per pound of oopper and per ton of ore, for the treat* 

small addition of fresh coal, for a new reduction of sulphate of copper. | 3, 6 and 10 per cent, oopper ore, by the Monuier Process, based on the 
_____ figures given in the above table. 

after a few hours rest the sieve is gently moved up and down, the copper (a 
mixture of red oxide and metallic copper, according as tbe flame was more or 
less reducing) readily separates from tbe coal, to which it adhered, and falls to 
the bottom of the tank. The sulphate of soda, which has not been affected by 
this calcination, dissulves in the water; the solution, after the oopper has 
settled, is ran into the crystallizers. As tbe soda in this represents that part 
remaining of tbe first quantity used for the calcination of tbe ore, it follows 
that, except a trifling loss, tbe full amount of soda is recovered, and used again 
and again for tbe calcination of ores. 

The charcoal, or stonecoal, remains on tbe sieve, and is used again, with a ' 
small addition of fresh coal, for a new redaction of sulphate of oopper. 

* When a fai clay can bo obtained, the evaporator can be eonstrncted with a mix* 
tore of clay xud lime, with walls of atone or nrioli, like the furnaces used for tbe 
conoeutrati''n of alum-liquor in England. This material will be much le»a costly. 

t A still further saving of fuel can bo made by utilizing the heat of the hot gas 
and steam escaping Irom the elevator, to warm tbe liquor before enUnng the 
evaporator. Thu is accomplished in Europe very extensively for a eimilvr purpose, 
by tne use of a narrow and shallow, but very long trough (of 50 to 60 feet in length), 
fu which eeveral lead pipes are divpoeed, slightly inclined from one end toward the 
other. The higher end uf the pipes (where tbe hot gae and atesm enters) project 
out of tbe trough, and are oounected with the flue from the evaporator. At tbe other 
end, tbe pipes paes out through the side of tbe trough, and into a small chamber, 
baring at its bottom a small opening for the exit of the water oon'tensed from the 
Bteam, and at tbe lop a large opening, connecting by an iron pipe with the snetion 
pan. The trongh is filled with tbe cmd mother liquor fiom tbe crystallizers, which is 
introduced at tbe end next to tbe pan, gradually traveling to tbe other end, where 
tbs pipes rise shove the trough, and from this end it is run, heated, into the 
evaporator. The hot pus and steam traveling through tbe lea<l pipes in tbe inverse 
direction to the liquor (finding the liquor colder as it advances), gradually lose their 
bt at; tbe aU am condenses iu tbe letd pipes and runs out, while the gas, entirely 
evolved, le, py a suction pan, exhausted auo forced into tbe stack. 

Economy of fuel is the great desideratum, ami more particularly in induatriee 
wh<u:e large amounts of water are to be evaporated. We huve first to look to a per¬ 
fect combustion, ano secondly to the utilization of all the beat lost to create draft 
Tbe loss ot beat neceueary to create draft only being estimated at one-fourth ot tbe 
quantity of fuel used, it results that a steam engine of 80 Lorse-power consuming 
wiO lbs. of coal per hour, loses lOU lbs. coal, equal to 10 horse-power. Tbe power 
required to drive a suction fan (the gae being cooled by passing through pipes 
immersed in water) for the combustion of 400 lbs. coal per hour, is only 24 horse 
power. 

3 per cent. Copper 
Ore, yielding 66 lbs. 
per ton. 

5 per cent. C<>pper 1 
Ore, yielding llOlbs. 
per ton. 

' 
Cost per 
ton ore. 
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I.Abor. 
Fnel. 
Wear and tear. 

$ 3.81 
OSS 
1.00 

t .0425 
0133 
0161 

t 3.05 
0.98 
1.00 

t .0277 
.0089 
.0091 

Smelting. 
t4 69 
0.66 

$ .079 
.01 

15.03 
1.10 

$ .0457 
.01 

Total in ingot. $5 85 t .<>89 tG.13 i .0557 

r 10 per cent. Copper 
I. Ors, yielding aiOlbs. 

per ton. 

The lollowing extract, from a letter written by Messrs. Watson & Clabk, of 
Philadelphia, ehows how cheap and tborongh tbe treatment is : 

“The ore calcined in the calcining furnace, 80 feet long by 17 feet wide, 

To assist the reader in appreciating the regular progress of the ore through the successive operations, we add the following sketch, giving a general idea of the 
various operations necessary for the reduction of Copper Oree by the Monnier Patented Process. 

4- 
\ / 

yOO / 1_ 1 

1. Lump Ore. flrom Mine. 
2. Hook Breaker and Omtber. 
8. Elevator for obarging Caleiner with Crushed Ore as4 Beds. 
4. Caloiner. 
5. Iron Car to convey roasted Ore to Lfxiviators, from CsMoer. 
6. Lixiviators. 

a. Opening for Discharge of Residue. 

r OD
 D-q 1 

A 

7. Crystallizer. 
8. Evaporator. 
9. Bsdueiag Tnruaoe. 

10. Task for Washfaig Copper from Soda aud CharoeeL after Beduetioo. 
b. Beservolr and naap to oonvsy the remtinmg Soda in Solution (from (hi 

waabing of Copper) to Crystallizers 7. 
11. Smelting Fnmaee for ingot Oopper. 
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WKiolr— the U^r day and Uum mta b]» nigbt. ~«id-|ioflrijttM in-tha-Unttad SlitM sod IfaztDO, bst aeaa af IMnrl4YS'd»T«Iif||Ma lha 
eonaamM 800 Iba. of coal io twantj'foar boon ia vintar axid 600 Iba. In maUl in anffleiaot qntntiiiaa to repay the ooat of mining. Some yean ago the United 
■nouner. Btatea goremment, realiaing the ealne and importance of ihia metal, offered a reward 

“All the aniphur in the ore ia gained, each pound of aulphor produoii^ $100,000 for iU diacorery in qaantitiei euffident to Juatiiy Ita mining, and the 
9.W to Sib., of oil of Titriol. Tbo ooppor oio ooouiood S.M poi ooot of OtoMllM.othorill..riwc«itoa .lib.™ir.w.rdfor th.«ii>.obj«it. Bothoftho~ 

moudlio oopp.r.orin..ehn.imog ton Sl-MO Ibt. of ooppor, of wbioh ... .1*^* opon 'or je«. mlboot .-^pBobing tb. metallie copper, or in eacn mining ton 84.5*10 lbs. of oepper, of wnion waa 
aotoally obtained 82.4*10 of metallic copper. 

We are aatiafied that ultimately all tfae manufactaren of aulpburic acid will 
be compelled to adopt aaid Monnier's ProcoM.. 

were aabaequently withdrawn. Now American enterprUe and energy have broliga. 
to light what tbeae large rewards failed to disclose. The dtpesits which hare been 
so recently discorered are virtually inexhaustible, and according to the analyses of 
the ores that have been made, they are, like the other metallie deposits of the Lake 8n- 

“The daily systematic observations and records are most satisfactory, and perior region, of unexampled richness, 
render superintendence easy.” I A few years ago a vein of virgin silver was discovered on a nearly submerged islet, 

aMAiiOaMSTiOM. I Jnat off the entranoe to Thunder Bay, on the north shore of the Lake. This discovery 

The removal of the copper and a part of the iron by solution leave, a residue was followed by the formation of a company with i^pleci^iul, that i. now working 

which, in the case of a gold ore, is ia a condition especially fitted for nm i Iga* 
at that point ona of the most encoessful silver mines in the world. This discovery 
stimulated the zeal of explorers, with whom the whole north shore was soon covered. 

mation. In the first place it is richer than the original ore by the proportion of p^eae enterprising aearohera afier hidden wealth soon uneartbad other beds of sUver 
■olnble salts removed ; second, it has lost aix, its sulphur, for what did not pass the coast in the vicinity of 'llinnder Bay and 100 miles back in tbo interior, in 
off as snlpbaroos acid from the furnace has been removed as a aolphate by the the region of Shebandowan Lake, and brought;to light promising beda of quarts, richly 
water. The risk of flouring the mercury in amalgamating is, therefore, muoh itndded with gold. This discovery has remained in abeyance until the present time, 
lessened. These, and other considerations, iudioate that there is a brilliant it is alleged, beesuse s dispute aroee between the Provinces of Ontario and Manitoba, 
fntnrefortbe metallurgy of gold as an auxiliary process in the wet treatment at tithe ownership of the eoil, and the consequent inability of the discoverers to obtain 

of its orea foe copper, whenever that is possible. patents for the land. Bat the adventurons exploring parties that poshed ont in other 

The description of the process presented above ha* been drawn from the dL-ections from Thander.Bay, were equally eocoessfal in tbelr discoveries, and more 
. . . .u j. so ia their abilility to secure title to the lands. One of these parties, following the 

praetioe of those who have applied it to the treatment of many thousand tons . . . .r j tt j .v _ i j 
j down to the southeastward, m the vicmlty of Otter Head, on the mam land, 

north of Michipicoten Island, osme opon s series of wall defined veins of mineral 
deposits, catting through the lofty cliffs that line that coast, and losmg themselves 

Mr. Mowiu claims for his process a number of advantages wbioh are of in the fathomless depth* of the lake. These vsina yielded an exoeedingly bard, dark 
great importance. 1. No skilled labor is required. The operations are so and heavy ore that was unknown to the explorers, bat was supposed to be iron. 8peei* 
simple that any superintendent of average intelligence can condnet them all meat were eecored for assay, but when tested for iron failed to yield that metal. Traces, 
snooessfally. more or less, of copper and silver were found in some of the epeeimens, and some 

• 5L Saving of fuel. The amount required, as shown by the above Uble, being ® ® sufficient percenUge to account for the high 
only 20 to 80 per cent, cf the amount which is used in the ordinary treatment “P®*^® t® whom tbs specimsns were submitted, 
by fosion. were either wholly unacquaiated with tiu, or slss, because that metal was so com* 

« rm. • j j u .u X . 3 .Li,.. , . , pletely unknown on this uontiuent, they failed to euspect its presenoe, and tbere- 
3. Tbs uss of iron is avoided by the patented method of reducing the sulphate ^he value of the discovery was for a long time un* 

of oopper obtained from the ore. This corresponds to a saving of some cents Some assays that were made of the product of these veins did produce a 
per pound of metaL The materials used in this and other parts of the treat- white metal which, as silver was the metal ecught, wae taken for silver without much 
ment aro so cheap that they add but little to the expense, especially as the scrutiny. But later and more thorough and more acientifie analyses, made by Pro* 
solphats of soda employed in roasting, is revived and used over again with but fessor Williams, of the Missouri School of Mines, at BoUa, Mo. ; by Dr. Aug. F. 
very little loss. Jennings, chemist and assayer of the Detroit Miueralogical Mining and Assaving 

4. The wear and lear of furnaces and other plant is small, on account of the Aesodatioo, and by Dr. Torrey, of the United States Assay office in this city, establieh 
low temperature used. Furnaces Lave been in actoal use for years with a the presence of tin in prolific quaniities. Dr. Torrey says : 
Binimum expense for repairs. u cw-iterite, mixed with quartz; some of it U iMssivs, 

r hut a considerable portion of tue tip>:oimea examined is in the form ot small, trans • 
6. The procesa enables all the metals in the ore to be extracted, while the lucent quadrangular prisma some of which are perfectly terminated. The average of 
ilnhnr oun Ka AnnvariA.i infn ..nia I the Bamples Yielded 83 3 per cent, of meUllic tin. It would be easy to concentrate sulphur can be converted into snlphario acid. 

6. Concentration of poor ores is unnecessary, and paying ore includes much 
lower grades of mineral than are permissible in the dry treatment. This is in 
many oases the most important advantage presented by this method. Mr. 
Monoxs oalonlates the saving in this respect, in a special case, as follows : One 

the Bamples yimdsd 33 3 per cent, of meUllic tin. It would be ea^ to concentrate 
the polverized mmeral to a considerably higher percentage of metal. 

Dr. Jennings analyzed a great number of epeeimene, prodnoing an aggregate aver¬ 
age yield of 29. 7 per cent, of metallio tin. Borne of bia Bpeoimens yielded as high as 
57. 7. In reporting hia analysis, he says: 

The ores examined are free from any injurious minerals, and especially wolframite. 
mining ton (2,352 lbs.) of 5 per cent, ore contains 117.6 lbs. metallio oopper is often associated with tin ores and whenever present, always depreoiatea the 
* “ value of the mining property and produor. The specific gravity of wolframite so 
One ton of oonoentrated ore ot 15 per cent, oopper requires 3| tons of 5 per closely approximates that oxide of tin that any amount of mebbaDical washing cannot 

441 lbs. metallio oopper but yields, when ready for ssparate the two satisfactorily. The result of my investigations has convinced 
g K • 1 e nn . # *^® “t«tal produced from these ores cannot be excelled as regards its parity ; 

osnt. ore, which contains 441 lbs. metallio oopper, b]^t yields, when ready for 
the smelting furnace, only 352.8 lbs. oopper, showing a loss of 20 per cent, of 
metal, all of which would be treated in the fumaoe and saved by the Monnier 
Process. 

31 tons of ore of 5 per cent.441 lbs. copper. 
Loss 20 per cent in couceutration.88-20 

Product 1 ton 15 per cent, concentrated ore ..352 80 lbs. 
Saved by the Monnier Process in one ton dressed ore, copper 88.20 lb., 

at (say profit) 15c.$13 23 

m the cost of workmg. 
The location of this wonderfol and most timely discover}', as already intimated, is 

on the north shore of the lake in the province of Ontario. The precise point is about 
midway between the Sault St. Mary Canal and Thunder Bay, immediately opposite 
Michipicoten Island. The coast in this locality is high, rocky and barren. Clifts of 
solid granite rise from the bosom of the lake to an altitude of 1,000 feet, their tops 
covered with a eparee growth of fir and cedar. This rock-bcund coast is broken by an 
occasional ravine, through which some wild mountam atreams find a precipitous 

Cost ot mining i ton waHted=88.2() lbs.’ copper at‘$3 per Von ‘ ' 2 25 receiving reservoir. The inoniha of these atreams are usuaUy 
nf HrAHKina 1 Urn 1 >; n..rXt K bfoad and deep, lumisbing secure au<i beautiful harbors, with sufficient borders ot 

Cost of dressing I ton lo per cent, ore, from 3i tons oi 5 per cent. 6 00 commercial puTposes. These lowlands are covered with evergreens sod 
, , • oj . • J - whiti birch. A few stray Chippewa Indians wander through the forests back of the 

saved in 34 tons mined ore....$21 48 lake in that vicinity, and subsist by trapping otter and beaver, tbe furs of which they 
or about $5.75 per ton mined, equal to a redaction in cost of working of 5 cents sell to occasional traders along the coast. Bears, wolves and deer abound also in the 

NIININC SUMMARY. 

Lake Superior. 
DISCOVCBY or TIN OBE. 

per pound copper (117 lbs. per ton at So. =$5.85). woods, and abundance of water fowl and fish of the finest quality are always to be 
fouad in the lake and estuu-ies. The region is really a wilderness, presenting all the 

-- features of natural grandeur, beauty and solitude that struck the atteatien of the 
MINING SUMMARY. original diecoveiers of this cootment. There is not a single civilized human reiog 

_* residing witUin fifty miles ot Otter Head, though a venturesome halt breed Canadian, 
Lake Suoarlnr ^fh * blooded squaw for a wife, and a bnxom lass, more Indian than white, their 

^ ” * daughter, have estabiirhed themselves at the head ot the barior at Otter Head and 
DiscovEBY or TIN OBE. proposo to remain there this winter to trade with the Indians. This is the first set* 

From the Iron World and Manufacturer of March 7: tlement of what is destmeu to be ihe most considerable and important point on Lake 

To ihe discovery of mineral deposits on the shores and beneath the bed of Lake 'ihe tiu producing region, so tar as explored and surveyed, extends along the lake 
Sapsrior there seems to be no end. The extraordinarily rich mines of native copper of shore from Otter Head Boutheastorly tor a dutance of abi>ut twelve miles. The first 
that region have attracted the attention of the world, while its mountains of unsur. discoveries were made near tno mouth of the Pucker»quaw river, eight mUea below 
_j :___1_■ i_ 1_ '_. j- , , . OHer Head, smee which time new deposits have been succoaefully difcovjied, until 
pssssd iron ore ar nearly as widely known. More recently exceedingly rich deposits now nut loss than fitly well dehned fissure veins of ore, with multitudes of feeders, 
of silver have been found aud profitably worked on the north shore, near Thunder btve been brought to light, spreading like a vast network cf mineral over the wnole 
B»y. while olhtr deposits of the same metal have just been discovered on the iron area about from a uoiui three milts below the Puckersqusw to the Bideau nver, 
river, In the vicinity of tne Porcupine mountains, on the south coast. lieporU of fallen above, and running back from the late across the lofty chtts inJtnd 

f - , ’ Bv/u u uwosb. "epwvs oi ^ Ine exceedingly rugged and precipitous 
discoveries m the immediate vicimty of the lake, at various pomts about its westerly i character ol the country renders inland travel almost an imporsibihty, so ihst ex- 
end, reach us, with every evidence of credibility. 

But more valuable far than all these is the recent discovery of tin ore in the same b*ve been traced several miles inland, wnde the Indians report even ncuer 
J -i.u .. .L . L .... ^ same ^ Still greater distance liou the lake, borne of the veins are found to be 

prohfle quantities aud nebuefis that characterize all the deposits of that wonderful from six to twelve feet in thickness, as clearly shown by the action <f time and the 
country. This discovery, the latest and as yet the least developed of any of the elemeuts in wearing them away where exposed to atmospheric influences, leaving tne 
mineral discoveries of the region, promises to be the most important and valuable granite walls on either side like a well cut roadway, to mark their presenoe and 
Wamtib* nf thn aearritvnf tha tnAfxi nn tvii. t* __ i . .l. ’ couTse. These vsins oau be traced With the naked eye from cliff to cliff across tiie 
beoaw of the s wc y of the metal on this continent and its universal use in this age rugged highlands and beneath the transparent waters of the lake until iney are lost 
of the world. There have been several^ sbght traces of tin ore fonnd in various I in iw great depth. 

ploraiious have been mainly confined to the coast pioptr, though some of the larger 



March i8, 1873: THE ENGINEERING AND MINING , JOURNAL. 

MISCELLANEOUS. MISCELLANEOUS. 

■ I ■ 1 

Wx. A. Sweet, Geo. W. Haewood, Feed. B. CflAncur, 
Pres’t. Tr«AE. 8*0*7. 

SWEET’S HANUFACT08INS CO., 

3 SYRACUSE, N. T., 

MAKIPULATOBS OF, 

lless«iii*r Steel, 

81*meaB Martla St**l, 

Cast St«*l« 

Blister St**!. 

MAMUFACTUBERU OF 

Sweet's Cast Steel Crow Bars, 

Sweet’s Cast Steel K. R. Bars, 

Sweet’s Oil.tempered Seat Springs, 

Sweet’s Excelsior Steel Tire, 

Swede’s Spring Steel, 

Cast Spring Steel, 

Engllsli Spring .Steel, 

Sleigh Shoe Steel, 

_ Cutter Shoe Steel, 

Frog Point Steel. 

Not lB:Iy 

SUPERIOR RAIL MILL.—Capacity : 1,000 
^ Tors Pee Week. 

Harbaugh, Mathias and Owens, 
Manufacturers of 

RAILROAD IRON, 
Offloe, oorasr Fifth Avenue and Bmithlleld 

Street, Pittsburgh. 

Our centrsl loostion ensbles us to draw from both sldea of 
the Allegheny Mountalna Metala and Ores beat adapted for 
making a No. 1 Ball, and together with oar ImproTod Machin¬ 
ery, are a auScient guarantee of our ability to produce Balia 
of a quality unaurpaased for darablllty and atrength, by any 
foreign or domeatic manafacture. 

New Patterns, of any desirable weight, mad* to order on 
Short Notice. 

We lespeotfnlly aoUolt orders for Now Raila, or B«-roU- 
ing. Jane 36.1y 

UNITED ROYAL SMELTING WORKS 

or THE 

KINCIDOSIS OF PRUSSIA AND SAAONY. 

UENEKAIi AGENOY—B. J. BOBBRXSON, .HAMBUBG. 

GERMANY, 

Whoae representative for the United Statee, 

B. BOBEBTSON, 149 BROADWAY, NEW YORK. 

I* ready to receive conalgnmenta of 

ORB and aU kinds of PCTRNACB STUFF 

For the above-named Works. 

Foil psrticalsrs glvsn on sppHcstion. Oct. 8-tf 

JOHN A. GBISWOLD, 
EBASTU8 OOBMINO, 

KBABTD8 COBMING, JR. 
0HE8TEB GBISWOLD. 

JOHN A. GRISWOLD & CO., 
PROPBIETOKS OF THE 

iFLOJsr 
XROY, ]X. Y. 

Bessemer Steel Worics, Fort Edward Blast Fumaoe and Columbia Blast Ihimaoe 

MANUFACTURERS OF PIG IRON, RAILROAD, MERCHANT AND 

SHIP IRON, 

Bcssemsr Steel Rails, Axles, Tjrres, Shafting Plates and Steel Forgings, 

OP ALL DESCRIPTIONS. 

Ofllc© In Nowv York, No. £50 Broacl'wny. 
Msy 17:ly 

LEHIGH ZINC COMPANY. 
GOBDON MONGBS, Trsssursr. B. q. WEB8TBB, I’lsmdsat 

WORKS, BETHLEHEM, PA. OFFICE, 333 Walnut Street, Philadelphia. * ‘ 

JOHN JEWETT a 80N8, AGENTS. 182 FKONT STBEET, NEW YOBK. 

OIXIIIDEI OF Zlisro, sheet ZJIIsrO. 
Jan28;ly SPlBOELElSBN CINDER FUR BLAST FURNACES. 

IMPROVED DIRECT-ACTING MINING LOCOMOTIVE . 

Gangs, two isst six incbss or upwards ; Hlght above rail, live feet four inches ; Width over aU. five feet one ineii 
to burn Anthrastts or Bituminous coal or coke. *®*P**" 

Materials and Workmanship Equal to those in Pull Gauge Railroad Locomotives 

Guaranteed to past curvea of twenty-five iaet radius and haul on a level track In good oondlUon. 
Three Hundred eiid Forty Uroae Tons of Cora nnd Lend 

For Pbctograpb and full particulara, address M. BAIRD 4i co 
Kcb:7-ly:eow Baldwin Locomotive Works, PhUadelphle. 

j^LX.TRIPPEL.C. E., J8IDUR WALZ, Pli.D. | 

ANALYTICAL 

MINING ENGINEER AND 

AND CONSULTING 

I* METALLUBG13T. CHEMIST. 

1 
No. 18 EXCHANGE PLACE, 

[ 

i NEW YORE. 

THE TANITE COMPANY, 
Manufacturers of Solid Emery'Wheels, froiu one inch 
to three feet diameter. Emery Orinders for Stove Man- 
nfacturera. Foundries, Machlna and Ballroad Sbopa, Planing 
MUlaandSaw Milla. Emery Wheels and Saw Gumming Ma- 
ohlnas for abarpening and gamming Gnng, Alalny and 
' ircnlnr Saws. 
‘'A jndicloua use of Tanite Emery Wheels and Grinding or 

Gemming Machines, will more than repay the cost in this 
yeer’sworkl Write for Circulars and Photograph* to 

THE TANITE CO.. Stroudsburg, Monroe Co., Fa. 
Feb. 26:6m 

EMPIRE HOSE COUPLINGS, 
For Rock DriUs, Engines, Steamboats, 

Hydrants, Fountains, Ac. 

WATER,' steam" OB COMPRESSED AIR. 
znarlS E G. HILTOX, 98 John street, New York. 

The office of this Macbiiie ia to break Ores and Minerals of every kind Into small ftiMnnenta. preparatoty to their'further 
comminnUon by other machinery. Also to break atone for McAdam roads, and Ballasting BaUroads. 

Tbta machine baa now been in use, enduring the severest tests, for the last ten year*, during which time it hM hSHi 
introduced into almost every country on the globe, end is everywhere received with greet end Increasing favor os a iabor-Mvina 
machine of the flrat order. ^ 

lUnstrated otrcnlars, folly describing the mschlns, with ample testimonlala to Its efficiency and ntiUty, will be fomlehsd on 
application, by letter to tbs undersigned. 

The Patents obtained for this nmchlne In the United Htates and In England having been folly sastalned by the coorts 
after well contested suits In both ooontries, ail persons are hereby esnttoned not to violate them ; and they are fnformsd that 
every mschlns now in nae or offered for sale, not mauo by ns, in which the ores are emohed between aj^i^ht oonvsrMit 
faces or laws actoated by a revolving abaft and fly-wheel, are made and aaed in flotation of oar patent. * 

4^ noss who vMt New York City can be shown this machine in operation by Inquirhig of B. R. Wisrsxx 87 Park Bow 
who will give information, prices, Ac., and rscaiva orders.'’ ' 

Meh. iMy. Addfcss BLAKE CRUSHER COMPAHTs New HATei, Conn* 



The Bessemer Steel Works, 
■ of John A. Griswold & Co. 

Troy, N. Y., May 3, 1872. 
' ' ^ < 

B. F. Sturtevant, Boston, Mass., 

Dear Sir,- We have changed youi No. 8 fOr 
your No. 9. Pressure Blower. The time 
in melting is about the same with either Blpwer., 

We are melting 225,000 lbs. (112i tons,) 
Pig Iron daily, <20 hours running time.) 
It works well. 

BARNEY MEE, Supt. 

KROMS PATENT DRY ORE 

CONCENTRATOR 
AND COMPLETE MACHINERY 
FOR CRUSHING SCREENING 
AND CONCENTRATING ORES. 

THE ENGINEERING AND MINING JOURNAL. [March i8, 1873 

MANUFACTURERS OF BLAKE'S PATENT 

STEAM PUMPS. 
No. 79 Libeqty Btbeet, New Tobe. 

FKtory Cl Cbardon St., Boiton, Mua. 
tpadaltjr mad. of tb. m.nafMlnrn of DoUBLE-AcTOia 

PlViiMB Pvim for mlDiiut purp«M.—comblnlDR rcoDou./ oi 
anm., wpMltXi uid great dorabillty. All wearing part# made 
M oompoaltioa malaL 

Alao, Boiler Teed Pampe, Fire Pump., Tank Pump., Wrack- 
ime Pumpfl, etc., etc. 
■tad lot lUaatratad Price Circnlar. m-20 8m MINING MACHINERY, ETC. ENGINES, IRON WORK, ETC 

■ ' B F. STURTEVANT’S 
A'riiiiN'r iM;r*i*ovEi> 

PRESSURE BLOWER, 
roa CUPOLA ruRiiACKa aitd toaaBa. 

Alto mannf.cturer of tbe Hturterant Paunt Improrad Fan 
Sloeer and Exbanet Fan. Send for illuetratad oatalogua. 

B. r. STCBXETAMT, 73 Sudbury street, Boston, Mass. 
BSvay 

HUWi,AM> PATKNT HUTAKY UATTiCRY 

of 12 .tamp*. It require* no frame to put It np. The beet Bat¬ 
tery erer used for amalgamating gold, or ciusbtng stirer ore«, 
dry or wet. Can be put np on a mine In mnntiig order tor 
one-balf tbe price of tbe straight battery, and lu tbrae diva 
after Ita arrlral at tbe mine. 12-atamp battery, K.OOO ponnaa, 
with frame complete; 0-atamp battery, 7,000 ponadA ' Erery 
mill run at abop before abipping. 

CA LLFORNIA STAMP MILLS, 

All the varlona atylea of Pans, Amalgamators, Book Breaker., 
Separator., Settlers, Concentrators, Bry or Wet, for working 
Qold, Silver or Copper Orea, tba aame a. bnllt in Califomiaacu 
at lower prices. SHOES AND DIES made of tbe beat white Iron. 
Send sUea and we will make pattern, and forward Shoe. sn<l 
Die. at low price.. Engines, Boilers and fixtures, and otbci 
Machinery made to order. 

MSf Send for a Circular. 
Audresa MORET k SPEBB7, 

J.nOiOra 0S Liberty Street New-York. 

JOSEPH NASOIV & CO.. 01 BEPKMAN t»T~ 
comer of Gold street.—WBOUU11T and CAST-IKON 

PIPE.S ; all kinds of STEAM and GAS FITTINGS ; Apparatus 
for WAUMING and VENTILATING BUILDINGS. 

JOBKPU NABUM. HENBV K. WOKTHINOTON. 
noV20-ly 

JOHN J. ENURES, 

Mining and Ciwil Engineer, 

MANUFACTURER OF MACHINERY FOR MINING AND 

SMELTING PURPOSES. 

Patent Ore nnd Coni Cnulxlng and Washing 

machines. 
lOOPER’g GLUE AND.REFINBD OBLATINE Minerals and Ores In which tbe difference of specific gravity 

ia so slight and which are also somatimaa lu such fine parti¬ 
cles as to defy separation by any other machinery or method, 
ere rapidly eeparated by this Conecntiator. 

Mr. W. Bement, of Geoigetown, Col., concentrating Silver 
area, aaya : “ I am satisfied your machines can not be neaten; 
they are simple, require no power! comparatively,) and do not 
get out of order." 

A comparieon la cballeoged between tbe reralte obtained by 
he approved methods of water ooncentration and tbe complete 

system of dry-ore concentration in the amount of ore saved, 
juantlty concentrated, economy of working, and comfort of 
DS operatora and workmen 
Parties Interested In mining are invited to call at 

Re. BIU Eldridge street. New York, where they may see a 
machine in opentlon and have samples of their own oree 
emahed and ooneentrated. 

For Information and circulars, apply to 
S. R. KROm. 

No. 310 Eldridgt street, New York City. 

COOPEU HEWITT, k. CO., 

NO. 17 BURLlNa SLIP, NEW TORE. 
Bar Iron, Braxlcra* Rode, Wire Rods, Rlwot ami 

Alachlneryr Iroa, Iron and Bteel 

Wire of all Kinds, Copperas- 

BUILDEB or IMPROVED COU OVENS AND MACHINERY 

FOB DlSCHABOINa THE SAME. 

Office and WopIebi 

SOUTH PITTSBURGH PA 

Nov. 2C :3m • 
BAILROAD IBON. COOPEB WROUGHT IRON BEAMS AND 

GIRDERS, 

Martin Cast-Steel. Oun-Barrel and Compo. 
nent Iron, 

PUDDLED AND REFINED OHABCOAL BLOOMS, 

Ringwcod Anthracite and Charcoal 
Pig Iron. 

Works at Trenton and Rtngwood, N. J. 

Mav 17>ly 

' B. COGSWELL, 

Ciwii A Mechanical Engineer* 

SPECIAJUIY i 

Blast Fumaeo Constrmotlon. 

P. O. Addrooa 

Franklin Iron Works, 
Oaolda Ooaaty. 

V. hhlF, X. T. 

^ILLIABI F. NcNAMARA, 

SOLICITOR OF PATENTS 

AND OOUNSSLLOB-AT-LAW, 

Ho. 37 Pabe Row, Nbw Tore, Room 

Mttoo In Pliant Law glvoo fkoa. aoar I 

TiENISON’S COOLING AND LUBRICA'J- 
■Af iBg compoand will Inunediataly cool a hot Jonmal when 
in motion. Send for a dtenlar. 

POSTS 4 KALKMJh, KTanafkctnrars, 
Bopt. ITMitt m Ubortv Stroot. Now York. 
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COAL SHIPPERS. STEAM PUMPS., MISCELLANEOUS. 

>AIX.ROA.D IROIf FOR MlIfEB. 

STEAM Doable Acting. 
Bneket Plnonn are 

the beet. Bend fo r Clr- 
cnler. Vellejr Machine 
Ce. EaatbempiOA, Meee 

Niagara Steam Pump 'W’orks. 

Light LocomoUvee for use In CoUlerlei, Hinea.etc. 

much & \y 

^MINING PUMPS. 

cH^ll Well Pumps, 

■ 

1 I * I 1 Simple, cheep, end eflectlve. 

I* J. D. WEST A CO., 
40 Oortlutdt Stra Mi r. 

rpHE NKWBVROH ORRKl. COAL COMPAN X 

Mlnee et Mewbargh, Preeton Oo., W. Ye. 
Compeny's Office, No. 63 a Qey St. Bettlmore, RA 

C. OLIVKK O’DONNELI..President. 
CHaA MAOKALL.Seoretery 

This Compeuy offer their rery sailor Qee Coel et loweet 
msrkM pricot. 

It ylelde 10,0M cable feet of gee to the too of 3,340 Ihe. of good 
iUeulneting power, end of rsBeckeHe porllfftone boehel of 
lime pnriiylng A703 onbio feet, with eleigeeaeoent of coke of 
good qoellty. 

It hes been tor meny yeererery eztenelroly need by yeitoae 
Qes Compenies in the United StetM, end we dm to r^M to the 
Manhetten, Ifetropollten. aadMow Torii Oee ughtOompenioe 
of New York, the Brooklyn end Cltlzene' Oee Ll^t Compenteo 
of Brooklyn, N. Y., thcBeltlmore Oee Li^t Oompeny of Beltl* 
more, Jld., end Providence Oee Light Orapeny. ProvkUoee, 
R. I. 

The beat dry coeli ihlpped, end the promptoat attention 
given to ordere. sop31*ly 

Thl^ Paay bu taken the tret prcmlnm et every Pair in the 
UiSMftetae where there bee been e practioel teat. 

Charles B. Hardick, 

No. 2S ADAMS STREET, BROOKLYN, N. 
Sole Uanofeotorer of 

HABDIOK’8 PATENT COUBLE^AOTINO 

STEAM PUMPS AND EIBE ENOINEB. 

Patented In Engletd. Belglam end Frenoe. Send for droO' 
ler. feb-U-ly 

J^YORAVUC WORKS. 

MANUEAOIOBY, 

BROOKLYN, N. Y. 

CtOXK BRU.’S dt CO., CROSS CREEK COLLIEBT, MIM 
/ era end Shippers of the Celebrated 

Croet Creak Free Burning Lehigh Red Aeh 
• COAL. : 

FROM THE BUCK MOUMTAIX TEZX. V 
fiiTinnirjE ^ 

Philadelphia, No. 206 Sonth Fourth elrect. 
Drlfton, Jeddo P. O., Lnzerna Co., Pa, - ^ 

Agent In New York, SAMUEL boNNHLL, Jr., » .i -f. 
Boom 46, Trinity 

feb-l lU 

'pkBTAlOLD A COX, , ^ 

CLAY CARBONATE COPPER ORE, 
(SUITABLS FOR WRT PROCESS.) 

1000 Tons & per Cent Yield. 

I fob SALE at very low fioubss. 

WHEATLEY & HARYEY, 

SohuylkiU Copper. Works, 

PHOENIXVILLE, 

Jen. Iii6ms PKWXSYLVAKIA. 

ANTHRACITE AND BITDMIXOUS 

O O .A. Xj S . 
Office,40Trinity Balldlng. New York. JenSS'jy 

gTEPHEN S. LEE dc SOX, 

Mlneri end Shippers of ‘ 

GEORGE’S CREEK COAL 
SWANTON MINES, 

No. 49 West Lombard etnei. 
mayM-tf _ BALTIMOBE. 

MARYLAND COAL CO., 
Miners end Shippers of the beat Oeorga’i Ctaek Cumber¬ 

land Coel. 
Office No. 13 Trinity BoUding. 

V7. W. BBAMUaLL, Secretary & Treat uror. 
A. CUAMBEBLIN, PresldMit." 

jui'eS.Iy JOHN K. SHAW, Vies Preeldmit. 

Steam Pumping Engines, Single and Duplex, Wortbtngton'e 
Patent, for ell purposes, such es Water Works Engines, Con. 
deneing or Non-oondenslng: Air and Circulating nunps, for a. (jiia.itDKitL,U(. rreaidenv 
Marina Englnts ; Blowing Engtoas | Vacuum Pumpa, Sta. janitS.Iy JOHN K. SHAW, Vies Praeldent. 
tlonary and Portable Steem Fire Engines; Boiler Feed Pomps, - --- _ 
Wrecking Pnmpe, fpHR DESPARD COAL COMPANY OFFER THEIR 

MINING PUMPS Superior DBSPABD COAL to das Light Companies through- 

I MIN^^ HARRISON COUNTY, West Virginia. 
Wharves, Loeust Point, i b.i., 
Compen^eOflloe, No. 39 South at. j ***“™®**« 

AGENTSt 
PARMELEE BROTHERS, No. 63 Pine street. New Fork. BAXCM 
A HORTON, No. 81 Doene atreet, Boston. 

Among the ooneumere of Despard Coal we name ir.nh.4t,n 
Oaa Light Co., New York t Metrc^lltan Gaa Light Oo., New 
York ; Jersey City Oaa Light Oo., JerMy City, N. J. j Washing* 
ton Gas Light Co., Washington, D. U. Portiand Gaa light Oo. 
Portland, Maine. 

Beferanoe to them la requested. maySO-ly 

City, N. J.; Washing, 
'ortiand Gas Ught Oo. 

COPPER ORES WANTED. -- ^ 

RfHEATLEY A HARVEY, W.tM U.t.n, OU HMmi W.l«r EDiln... 
steam ana Gas Pipe, Valves, FltUnga, etc. Iron and Brasa 

“SCHUYLKILL COPPER WORKS," 
PHOENIXVILLE, 

H. B. WORTBINGTON, 
69 Beefeman street. New York. 

THE SELDEN DIRECT-ACTINfl 
^=iT?E.A-isd: x^xj]Sd;x=» 
A. C/ARR, Manufacturer it Proprietor 

Patentea 

Aug. 2d, 1870. 

Dec. 20tb, 1870. 

Jan. 14:6m PEXXSYLVAIVIA. OLAYTOH’S 

SCHOOL OF MIXES, COLUMBIA COLLEGE. 

FaotJi,Tt.—F. A. P. BARNARD, g.T.D., LL.D., Pnxiionrr ; 
T. EGLESTON, Jn., E. M., Mineralogy and Metallurgy ; F. L. 
VINTON, E. M., Civil and Mining Engineer; 0. F. CHANDLER, 
Pa. D., Analytical and Applied Chemistry; JOHN TOBBBY, 
M.D., LL.D., Botany ; 0. A. JOY. Pn. D., General Chemistry; 
W. G. PECK. LL.D., Mecbanlce ; J. H. VAN AHRINOE, A.M., 
tlatbemattce; O. N. ROOD, A.M., Pbyeiee; J. 8. NEWBERRY, 
M.D. LL.D., Geology and Paleontology. Regular conraea In 
Civil and Mining Engineering { Metallurgy; Geology and Natu- 
r il History; Analytical and Applied Chemistry. Special atu- 
Oenta received for any of the branches taught. Pertlculer et- 
tantlon paid to Aaaaying. For farther information and cata¬ 

logues, apply to ^ ^ CHANDLER. 

Nov.31:ly Dean of the Faculty. 

vn (WITH WHICH IS INCORPORATED 
the MECHANIC’S MAGAZINE,) a 

Journal of Fclence, Metils, Patents and Manatoctnres, Engi- 
neerlng, Bnllding, BaUways. Xtlegraphy, Shipbuilding, Fa«- 
tory Nows, etc., etc. 

Snbecrlpllon, 8&s. per annum, poet paid. 
To be had of all Newevenders and from the oSloea,«« C»n« 

noea stroot, Londoa# EaRleeadL 

Pateni Fly Wheel 

nil poup. (1 
STEAK BHOIXX 

cheapest flrst-claaa pumpe 
lathe market. 

All eizes made to order at short notloe. 

' JAM^S CLAYTON. 24 & 26 Water et., 

Novl8.tf Brooklyn, N. Y 
Cffloe : 60 A 63 John atreet. New York. 

STEAM ENeiNES. 
Portatble aad St«tlonar}r.‘«»TtaoBost,Claeapeat, 

moat Dwratble.** Improved ClrcaHar Saw Mills, 

Screw and Lewer Set. Bead for Cirealar. 

UTICA STKJJC EXGIXK CO., UTICA, X. Y. 

G. G. YOUXQ, General AgaDt, 
Xov. 13:emos 43 CocUaadtSWeet, XetrYett. 

Combining simplicity and durability to e remarkeble degree. 
Its parts are easy of access, and it is adapted to all Ptrufoexs 
for which Steam Pumps are used. 

AS A MINING PUMP 
It is unsurpassed. Also, 

Steam, Gas and Water Pipe, Braes Work. 
Steam and Water Ganges, Fittings, etc. cte. 

Send for Prioe-Llst and Circnlnrs; 

Addrew A. CARR, 
feb16.73:24 48 Cbnrtlandt, Street New York. 

CF. A. H1XRICH8. 
• Esiabuosed 1801. 

Sole Owner sod Dealer In the celebrated ell-metel Stint Ger¬ 
main or 

OERMAX STUDEKT’S LAMP.. ^ 
Staeblen’s Patent Lamps. These lamps give the stei^teat end 
cleareet.hgbt end ere the safest in use, pe^oularly snltaMe foe 

Engineers* Miners’ and Orattmcn’e 
Night Work. Also Importer of Fine Oleseware, French China, 
Lavs, Parian, Toys, Faocy Laaibsr Goods, Clocks, Broneee, 
Cutlery, Smokers' Aitlcliu^ Maske, I/>oking Olaseee, Ao., 4(o. 

Display and RirtAll Salai for the Holidays dorlog December, 

ai. » l?«vfc PiMe, 
Oct. 39<8m MXW FOBS. 

I 



TUCK, FRENCH & GODDARD 
roOOSMOM TO 

KMT M OODDARD ud 3. A. FRENCH A 00.. 

No. Ill Liberty St, New York. 
AQEST8 FOR THE 

How York Yap and Dio Co., 
Contro Brook Mannfactaring Co., 

Now Jorsojr Rnbbor Co., 
Ooddard Solid Kmory ’Wheel, 

Mannfactnrero* Leather Bolting Co„ 
nnd doaeral Agents for Burch*# 

HBLICAL. HAND DRILL, 

We bore largely increesed our faculties for promptly occom- 
modstiog ear eustomers. All orders promptly flUed. 

Addrrss P. O. Box SM2. Jnoell :ly 

O B. FRUNCH, C. 1C , 

BRIDGES, 
IR IRON. WOOD, OB BIONE. 

DEAWlNOd, ESTIMATES, Ac. 

&SS Broadway, New York. 

^DWARD SAMUEL, 

Iron Broker and Commission Merchant, 

38T WALNUT STREET, PHILADELPHIA. 

BoUoits oonsignmeuts and orders to puroUsse or sell Ameri¬ 

can or Foreign Raw or Manufactured Irons. 

Doe, 81 df 

-pvROWN 6i CORLISS, 

ANALTriCAL CHEMISTS 

CONSULTING METALLURGISTS. 

lias GIRARD STREET, 

PHILADELPHIA. 

THOMAS Mt DROWN. aSOBOE F. CORLISS, 

^^BU. G. BATES, 

United Statca District Attorney of Utah, 

C0UN8ELL0R-AT-LAW. 

Especial attention given to Purebsse and Sale of Mlnee ; and 

Examination of Title and Certifleatee thereto. 

Jan. 7.3mo No. 97 EimbaU Block, SALT LAKE CITY 

LAFLIN & RAND 

POWDER CO., ai Park Row, oppoalte Aeli 

House, New York, 

invite attention to tbelr facUitiee for delivering 

BLASTING POWDER, 
SAFETY FOSE, 

ELECTRICAL BLASTING 

APPARATCS, &c., 
wherever required, from having nine manufactories In difler- 

•nt States, bsaids agencies and magaxinss at ^ dUtrlbnting 

polnta. nov. Idy 

THE 
American Trade Journal. 

Particularly devoted to tbs general trade intsrssU of tbs 
country, bat an establiabed commercial circulation exceeding 

40,000 COPIES, 
extending througbont the United States, and to Great Britain, 
Brazil, Mexico, Central America, Buenoe Ayree, ChUl, Anatra- 
lia and Japan. — 

It hat been the agent for tbe encceeefal introduction to 
notice and sale of American prodnetions in the countries 
named ; and, by a ateadUy increasing circolsUon in that di* 
rsotion, baa provsn the most vsluabls msdiom for onr trade 
Interests abroad as vreU aa at borne. 

Published Weekly and Monthly under the aospicea of tbs 
.,.^^ARD OF TRADE. 

F.'hT BOLL^IS. W a 71 Broadway, Mew 
OouLLyear 

YICHARDP. ROTH WELL, 

MINING engineer' 

BOOMS 107, 108, 109, 

71 Broadway, New York. 

GOAL AND IBON A SPEOIALIIY, 

P. 0.‘ bU 8487, N.Y. 

OTIS’ SAFETY HOISTING MACHINEEY, 
Special adaptation for JVIIMKS and FURNACES. 

JiiMt Out-cornMning RAPIDITY of MOVEMENT, EASE of CONTROL and 
PERFECT SAFETY with GREATEST DURABILITY. 

WORN PARTS CAN HE REPLACED IN A FP'.W AII.VUTES, 

Ons Brothers & Co.,_Patentees and Sole Manufacturers. 
Office 348 Broadway, NEW YORK_ ..Factory at YONKERS. 

May 21:1 yr 

BABCOCK 
Self-Acting 

FIRE ENGINE. 
F. W, FARWELL, Becrelarj, 

407 BROADWAY, 

NEW YORK. 
78 MARKET STREET, 

CHICAGO. 
Marcb S:tf 

COAL YARD, QUARRY, AND CONTRACTORS’ APPARATUS. ' 
Andrews's Patents, Noiseless, Kriction.tiirooved, Portable and Warehonse Holsters. 

FKICTION OB GEABED .VHSIMG AND QDABRT HOISTERi:. 
For Hoisting and Conveying Material to any Diatanco by Wire Cables. 

Smoke-burMag Safety Boilers. OaclilaUng tngines. Double and Single, K to 100 borae-pewer. Centrifugal Pumps, UK) 
to 100,000 gaUon. per minute. Beat Pumps in tbe world ; pass mud, sand, gravel, coal, grain, etc., witbonc Injury. 

All light, simple, durable and economlcaL 
Send for circulars. 

WILLIAM D. ANDREWS A BRO., 
oct-16-ly 4I« WATER STREET. .MEW YORK. 

THE ENGINEERING AND MINING JOURNAL. [Makuh 18, 1873. 

Jdt>trUtem€iUt MdmitUd on IhUpage at the rate o/40 cent* per 
Ume. Engramimifi wtap head adoeriuemenU at the tame rale 
per time, by wuaturement, a* the letter prtu. 

Diiuiiotul-Pomlril 
STEAM IIKIIAS 

Beeent Improvement, in oonnecUon with tbe celebrated 
UBOHOT’S patents, have increased tbe adaptability ol these 
drills to every variety of Bock DaitLixo. Tbelr nee, both in 
this eoutttry end in Europe, has euAciently esteblisbed tbelr 
reputation tor eflciencyaod economy, over any olber now be¬ 
fore tbe public. 

The Drills are bollt of various sizes end pattame, with end 
wmonr soxuns, and bore at a uniform rate of tbmxx to 
ms nosae rim taatm in bard rook. 

They are adapted to CatxwMLLaa, GaoniMo, BHAirmitt, 
TOSHXLLne aad open cut work ; aleo to Dxsr noaiua for 
TXtmw tbe talus of kissa and qoabbibs. Tuer oaxi taken 
out, ebow the obaracter of mines at any depth. Used either 
with itasm or compressed air. Simple and dorablei n con- 
Btraction and never need sharpening. 

Manufactured by 

THE AMEBICAN DIAMOND DRILL CO., 

. No. 61 Liberty street, 

lebAdm Mew York. 

BAND & WARING DRILL AND CDHPRESSOR CO., 
a PARK ROW, OPPOSITE MEW POST OFFICE, NEW YORK. 

Manufacturers of 

AIR COMPRESSORS, ROOK DRILI^, 

HOISTmG MACHINERY. 
Kaannit am Aksot 

Tusssk Hsab Bsthlsssk, M. J.. Febroary S(^8. } 
Ms. J. B. Waumu, 8upt. Band A Waring Drill and Oompreaaor Oo., 81 Park Bow, Mew York : 

I have been running two of your oompreeeora for tome time, and I am muoh plaased with them. They eu^ drive four 

4’' drilla with eaae, cutting off ateem at one-qnarter etroke. 1 am eatiafted that after being eome time in use they will be still 

more effective. I will report upon tbe third machine as soon as set up and in running order. 
C. McFADDEN, General Contractor. 

B ^ O O KT ' S 

FOR MIMES, BLAST FURNACES. PILE DRIVINU, CONTRACTURtt’ USE, AC. 

Adapted to Ewery Possible Duty. 

compact, strong, SIMPLE AMD DURABLE. 
Mannfectnred by 

THE SPEEDWELL IRON WORKS, 
OFFICE AMD WABEBOOM.36 COBTLAMO STREET, M, Y. 
WORKS.MOBBISTOWN.M. J. 


